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Cotton yields vary widely between farms in any year, and between 
years on the individual. farm. In any area-over time-there are also 
wide differences among the average yields for individual farms. This 
report is concerued with the reasons behind the last two of these three 
sources of variation in yield. Anything that will increase a farm£;!'s 
yield level should tend to increase his average net income and his levei 
of living. Likewise, the attainment of more stability in yields from 
year to year will tend to make cotton farming less risky. An ex
tremely low yield in a particular year may deplete a farmer's resources 
and shrink his credit base to such an extent that his production capacity 
will be greatly curtailed, The impact of such an event extends to and 
often affects first of n.1l, the living standard and financial security 
of his family. Therefore, anything that can be done to help stabilize 
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the yields of cotton should tend to make cotton farming a less pre
cari.ous occupation. 

In this bulletin certain basic characteristics of farms and operators, 
along with other production factors that are subject to management 
are examined in an attempt to learn the reasons for differences in 
variations between farms, with respect both to the general level of 
cotton yields and to yearly yields. The results of ehe analysis of 
yearly yields by regression methods are applied in determining crop
insurance premium rates. 
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SUMMARY 

Sample data for two contrasting areas-the Upper Piedmont of 
South Carolina and Georgia and the Rolling Plains of West Texas
were used in the study. Additionally, data from the Crop Reporting 
Board on county yields by years, and the resttlts from experimental 
plots at experiment stations were analyzed in order to supplement the 
findings from the sample study. The phases of the study were: (1) 
Analysis of sample chamcteristics, (2) tabular analysis by cross
classification methods of 'che relationships of operator and farm char
acteristics to average f!.trm yield and the coefficient of variation in 
yield, (3) correlation analysis of location and production factors against 
average yield and the coefficient of variation in yield, (4) correlation 
of production practices and t"lf either periodic tendencies in yield or 
rainfall factors against farm yearly yield, and (5) application of the 
regression equations of yearly yields and their standard errors of esti
mate, to forecasts of yearly yields and computation of premium rates 
required in order to insure specified percentages of the forecasted yields. 

Analysis of the sample characteristics disclosed a U-shaped dis
tribution of yearly yields of farms as the time interval of the yield 
history varied from 1 h '9 years. The alTay of yearly yields of farms 
with yield histories of 3 years or more by yield groups gave a mod
erately positively skewed distribution which approached the norma·l 
curve more closely as the crop year became more favorabk. The fre
quency distribution of farm average yields closely approximated the 
normal curve, whereas that. of the coefficient of variation was quite 
different from it. A eomparative tabulation of operator and farm 
characteristics, and production practices for an farms in the sample, 
with yield histories of 3 years or more, disciosed that the foHowing 
factors were associated with increased level of yield in the Upper 
Piedmont: I.1ower erosion, less stepp topography, more favorable prac
tices in obtaining seed from breeder and treating them before they 
were planted, higher applications of fertilizer per acre, and a higher 
percentage of cropland in cotton. There was some tendency for the 
operators to be younger and to have more education where yields were 
high. Loss from hail varied inversely with average yield. 

In the \Vest Texas Rolling Plains the factors associated with the 
};ize of avera!!;e yield were more limitcd and less regulal', prcsumably 
because of the high importance of variations in weather. But the 
tabular comparisOllfl disclosed that the following factors arc associated 
with increased yield level: Less erosion, less steep topography, in
CI'cased years of experience of the farmer, high percentage of cropland 
in coHon, more year;;; in ;;;chool by the fanner, less off-farm work, 
lower loss by hail, and a lower percentage of cotton acreage abandoned, 

From an analysis of s('aitcred experiment station data other fac
tors which might be hypothecated to have an effed particularly in 
the humid areas arc: pH of soil, fertilizcr analysis, quantity of barn
yard manuI'£> used, and plac('ment of the fCl'tiJizer relatiye to the seed. 

']'be data on proclu(ltion and yield risk obtained on farms that had 
heen jnherited W('rC most important. In hoth sample areas the opera
ton; who jnh('rit('d th('ir fanm; had f'ignifiClllltly 10'''el' yieldR, and 
ROlli!'what higher l'elativ(' yield variability than operalors ,,,ho had 
bought their farms, although nl(' jnheritors were not greatly below 
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the others in production inputs. The explanation of why this rela
tionship existed is involved i but the one who inherits a farm may 
fail to show competent managerial ability or to develop such ability 
because he is dominated by the older generation . 

Another major finding was that tractor farms showed higher yields 
and materially lower relative yield variability than nontractor farms 
of comparable size. Although tractor farmers tended to be superior 
also in certain production inputs, the differences are probably more 
than could be accounted for by these factors. It appears, therefore, 
that the greater timeliness and power afforded by tractors must have 
been part of the reason. 

I{ind of labor proved to be one of the most decisive and reliable 
analytical factors in the West Texas Rolling Plains i and kind of 
manager in the Upper Piedmont. In West Texas, the farmers who 
employed hired labor had materially higher yields, lower relative yield 
variability, and fewer crop failures. In the Upper Piedmont, white 
owner-operators (men) who bought appeared to be the more efficient 
operators in obtaining higher average yields and lower yield risk with 
hired labor. On the other hand, other white operators and Negro 
operators obtained highest yields with family labor, which may have 
indicated an inability to manage outside labor efficiently. 

In the analysis of average yields and yield variability against 
factors which are subject to differential variation, methods of corre
lation analysis were applied to a group of homogeneous farms in eaeh 
sample area. In the Upper Piedmont the analysis was confined to the 
white owner-operators (men) who bought their 1946 farms, and in the 
West Texas Rolling Plains to owner··operators (who bought) and to 
share-renters, both classes of whom employed hired labor and hired 
labor in combination with other types of labor. In applying correla
tion methods to these data, it was assumed that the frequency dis
tribution of average yields conformed sufficiently close to the normal 
curve for the purposes of the study. Although the distribution of the 
coefficients of variation was not normal, the analysis was performed 
in order to explore possible relationships. 

The multiple correlation analyses for the farms in the Upper Pied
mont with only the factors subject to differential variation, along 
with factors pertaining tf: time and location differences, disclosed that 
the rate of fertilizer application, percentage of cropland in legumes, 
number of years in yield history, and county yield, and the functions 
of these four factors, explained 42 percent of the variation in average 
yield between farms. In West Texas the number of years in the yield 
history, percentage of cotton acreage not harvested, percentage of 
cropland in cotton acreage harvested, yearly trend in yield, and county 
average yield, and the functions of these five factors, explained 38 per
cent of the differences in yields between farms. 

No fertilizer was reported as being used to produce cotton in the 
West Texas Rolling Plains. In the Upper Piedmont, the differential 
response of average yield and the location of the point of maximum 
average yield from fertilizer applications varied directly with the 
relative level of yield of the county. The size of the coefficient of 
variation in yields declined with increased fertilizer applications up 
to 700 pounds per acre, after which there was a rise in relative yield 
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variability. At any given rate of fertilizer application the coefficient 
of variation varied directly, although not strongly, with the county 
coefficient of variation. 

The factor having the strongest and most consistent effect on yield 
risk was the average yield level for the farm. In general, as the farm 
yield level rose the yield risk declined. In the Upper Piedmont a rise 
in farm yield level of 100 pounds was associated with a decline in 
the coefficient of variation of 5.9 percentage points; 9.3 in West Texas. 
Agronomic results, particularly of Miller and Bauer (20, 21, 22) in 
Illinois, tended to confirm this finding.2 The consequences for the 
individual farmer should not be minimized. As various studies show 
that costs of production pel' unit decline with increases in the level 
of yields, it follows that the cost of risk also declines. Farmers who 
make capital expenclitures on lanel-for increased use of fertilizer and 
manures, planting of increased quantities of legumes, and following 
better practices otherwise-in order to raise yields also have lower 
risk costs. A greater capital accumulation over time should result. 

This factor-average yield level for the farm-and certain other 
factors that arc subject to differential variation were correlated against 
the coefficient of variation in yield. However, the results in explaining 
cliffe\'enccs in variability of yields between individual farms were not 
so satisfactory as those obtained in a correlation of these factors with 
farm average yields. In the Upper Piedmont, average farm yitld, 
acres of cotton harvested, rate of fertilizer application, years in yield 
average, percentage of cropland in cotton acreage harvested, yearly 
trend in yield, and county coefficient of variation, and the functions 
of th('se seven factors, explained 28 percent of the farm differences in 
yariabHity of yields. In the ""est Texas Rolling Plains, average farm 
yield, pcrcentage of cotton acreage not harvested, percentage of crop
land in cotton acreage harvested, yearly trend in yield, and county 
eoellieient of variation in yield, fl.lldthe functions of these six factors, 
explained 37 percent of the differences in the coefficient of variation 
i)ctWC('1l far111S. In both arMs the coefficient of determination was 
comparatively low. The analysis was extended to develop regression 
l'C(untion:-; for fO\'ceasting yearly yields and enor!; of estimate for such 
fOl'cC'as{::;. 

In the correlation analyses with yearly yields, the same group of 
ilClIllOgCUC'OllS farms used in the cOl'1'elation analysis of average yields 
were us('d, with one cxccption. In the Upper Piedmont the group of 
whitc O\\'ncr-opcl'ators (men) who purchased was further refined to 
<'xeluc\e thoBC not growing cotton in caeh of the 3 years from 1944 to 
.1946. TIl(' YNtrly analYRis was thus limiled in the Upper Piedmont 
in ortlcl' to obtain observations on yield and fertilizer reports, for a 
rl'ernt Iwriod and of a certain accuracy. In contrast, the yield interval 
for thc Wrst Texas group of farlllS was of varying length-3 to 9 years. 
For both samplcs t\\'O rOl'l'clalion analyses were made. In one case, 
('('rtain tcehnical factors W('I'C ('ombined with previously proved peri
odic' clcrnrnts in yearly yields; and in the other, the procedure was 
the same eXC'l'pt 'hat (·('I·tain rainfall factors were substituted for the 
pt'rio<iic factors. 

In the cOl'l'c'latioll analyst's with techni('ul faeLol's and the periodic 

~ Numbers ill itnJirs l"f'ff'r to Lilf'rlltuff' ('itrd. 
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elements against. yearly yields, the following factors and their func
tions proved statist.ically significant in the Upper Piedmont: Rate of 
fertilizer application, average farm yield 1944-46, percentage that 
annual cotton acreage harvested was of average cotton acreage har
vested, and county yield the previous year as a percentage of the 
preceding 6 years' average yield. The index of determination was 0.58. 
The factors and the.ir functions that proved statistically significant 
in the West Texas Rolling Plains were: Percentage of seeded cotton 
acreage abandoned, farm average yield in 1938-46, acreage of cotton 
seeded as a percentage of the 1938-46 average, county average yield 
the second preceding year, and county average yield the ninth pre
ceding year. Here the index of determination was 0.44. 

A I-percent change in acreage of cotton from average was associated 
inversely with an 0.28-pound change in yearly yield, in the Upper 
Piedmont, and with an 0.81-pound change in West Texas. 

The factors representing periodic chan!!,ps in yearly yields had the 
following regression effects: In the Upp' Piedmont, the change in 
county yield the preceding year as a percentage of the 6-year average 
with fertilizer in a joint function was associated with yearly yield 
inversely. In the West Texas sample, a pound of change in county 
yield the second preceding year was associated inversely with an 
0.2-pound change in the individual fann yearly yield; on the other 
hand, a pound change in county yield the ninth preceding year was 
associated directly with an O.4-pound change in the individual farm 
yearly yield. 

In the correlation analyses with technical and minfall facto1's against 
yearly yield the following factors were included in the analysis for 
the Upper Piedmont: Rate of fertilizer application, average farm 
yield in 1944-46, June plus July rainfall, August rainfall, and the 
percentage that the anuual cotton acreage was of average acreage. 
These factors and their functions accounted for 60 percent of the 
yearly variations in yield. In the West Texas RoIling Plains the 
factors included were: PrrC'cntage of seedrd cotton acreage auandoned, 
average farm yicld in ]938-46. and April, :May, July, and August rain
fall. These factors and their functions explained 50 percent of the 
yearly variation in yields. A 1-percent increase in the percentage of 
cotton acreage abandoned was associated with a decrease in yearly 
farm yield of 1.7 pounds. An increase of 1 inch in April rainfall was 
associated with 17.1 pounds of increase in yearly yield, of l\Iay rain
fall with 6.0 pounds, of .Tuly rainfall with 6.5 pounds, and a I-inch 
increase in August rainfall was associatcd with a 5.7-pound increase 
in annual yield. 

Tests of the rrliubility of thr regrcssion rquations in pl'edictinp: 
yearly yields, and of thr dependability of the respective standard 
elTors of estimate. indienf e v!trying degrees of success in rstimating 
actual yields and the losses that would be incurred in a crop-insurance 
program under which a co\·era.~e equal to 75 percent of the forecasted 
yield is insured. In both arras, the regression equations appeared to 
provide reliable yield forccastR Hnd hasrs for crop-insurance premium 
rates in the case of fal'lll~ "eDI'PSentative of 3-year yields in the Upper 
Piedmont and 9-year vields in West Texas. But more accurate figmes, 
both in yearly yield forrcastsancl their corresponding prrmium rates, 

L 
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were obtained fot' the farms and for the years that were analogous to 
those used in the correlation analysis. Use of the regression method 
of forecasting yearly yields (from production practices and other con
ditions) was less successful for the farms that had records of yield •. 
covering 1 01' 2 years. 

In conclusion, this report deals with the degree of nssociation be
t,veen certain basic operator characteristics, farm characteristics, and 
production practices subject to managerial decision, on the one hand, 
and farm average yields and variability in annllal yields, on the 
other. As there tends to be an inverse relationship between average 
yields and variability in yields, a farmer who spends money to increase 
his annual yield, thel'eby gaining in the short run, also tends to 
increase his average yield-and level of living-in the long Tun. 
,Vh(~ther or not he recognizes it, slIch a policy pays a profit because 
it makes for less variability ill annual yields, reduces the risk of a 
low annual yield and increases the farmer's chances of staying in 
business. The farmer will be interested in this report because it deals 
with the degree of response in output that is associated with alternative 
choices in management. :Moreovel'; it is hoped that the measures of 
aBsociation between the operator characteristics and farm c11aracter
iS1:ic8, on the one hand, and level of yield and variability of yields, 
on the other, will be of value to credit and insuring agencies in extend
ing their seryice!'; to cotton farmers. 

• 
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INTRODUCTION 

One obstacle to effective planning of agricultural production is the 

• 
variability of output from given inputs. Ordinarily, a producer is 
not able to estimate the effects of a certain amount of inputi he can 
only guess the limits wit.hin which the response may occur. When a 
wide range in response i;3 connected with a given practice in farming, 
an operator may be affected in several ways. He may refuse to adopt 
the practice, or he may undertake it with extreme caution, making 
small trials or experiments at first, then gradually expanding its scope 
as his confidence increases. His use of capital will almost surely be 
affected. 1£ he has sufficient capital and if his source of additional 
capital is .reliable and adequate, he will be more confident and there
fore more ready to adopt the practice and to carry it on. The ade
quacy of his supply of capital will also influence his allocation of 
resources between new and old techniques. In general, the more 
restricted his working capital, for the current year and for the long 
run, the less likely wiil he be to venture into the new and untried. 
The consequences are important to the breadth and rapidity of progress 
in agriculture. 

• 

Many agricultural problems are closely related to the fact that 
yields are highly variable. Careful estimates of probable variations 
in yield are essential to the successful operation of crop insurance. 
Before deciding upon a loan program for a farm enterprise one must 
make an appraisal of the farm yield prospects. The chances of low 
yields or crop failure must be taken into account. Any planning that 
concerns the investment of resources in farm production must recog
nize the problcm of variability of yields on the individual farm. 

Two major assumptions are made with respect to variability in 
yields: (1) That the yearly distribution of yields during a period in 
the past, in a group of farms that constitutes a proper sample, will 
adequately represent the yearly distribution of yields for a similar 
group of farms in the fut.ure, under similar conditions as to geographic 
location and length of yield history and (2) that variations in yields 
from year to year over time arc made up of three major elements
random, man-made, and periodic, or perhaps systematic. 

• 

IVlany investigators have assumed that variations in yields over 
time are entirely, or almost entirely, of a random natUl'e. If this 
assumption were true, most of the reasons for this study would dis
appear. Furthermore, if the validity of the assumption were unchal
lenged, much of the work of the experiment stations on the most 
efficient rate of fertilizer applications and other differcntial factors 
would become useless, as year-to-year changes in policy of a differ
ential sort by farmers could have no bearing upon yearly response 
in yields. That is, the assumption of randomness in yearly variations 
in yield is inconsistent with that part of farm management which has 
to do with input-output response; for if the assumption were true, the 
basis for rational behavior of farmers in these respects would cease 
to exist. 

The second or man-made clement in the variability of yielclshas 
been implied, in part, in this disctlssion so far. When the farm opera
tor increases the quantity of fertilizer he uses, he expects to obtain 
an increase in yield in the same crop-yeal'. Obviously, there are resid
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ual and long-run benefits to be obtained also, but the initial basis 
of the farmer's action regarding inputs may be traced to his expecta
tions in the immediate crop-year. Almost all factors that are subI' 	

•! 	 ject to differential action \vould be applied by the farmer with the , 
same thought in mind. For example, certain practices, such as variety 
of seed used, treatment of seed, and method of planting, are expected 
to affect the yield in the first year and to affect the yield level and 
variability in yields if repeated over time. 

The third element in yield variations is the periodic component, or 
perhaps the cyclical changes in yield, over time. It is less established 
than any other. A few years ago it was shown that a cycle of 5 to 6 
years and of multiples of this time period existed in yields of cotton, 
apples, wheat, and perhaps of certain other crops (8). Although not 
accepted as a final explanation, variations in solar radiation during 
June, July, and August (particularly in August) were established as 
the apparent or immediate cause of the cycle.3 Since this article 
appeared in 1942, peaks in yields occurred in 1942 and in 1948; with 
another in 1944 as a phase of the regular l1-year cycle (1911, 1933, 
1944). Each of these three peaks has been followed (as in the cycles 
before 1942) by a characteristically sharp drop in yield the year 
following the peak. If a periodic element in yearly yield variations 
can be satisfactorily established, the fact will be of value in fore
casting yields in the immediate crop year, and perhaps even for some 
time in the future" 

These are the assumptions that concern us now, although later in 
the manuscript other assumptions are made regarding the normality 
of the distribution of annual yields and the functional nature of the 
input-output relationships involved. 

This study was undertaken in order to increase our basic knowledge 
of how individual farm yields vary over time in relation to a multi • 
tude of farm and operator characteristics and to farm-production 
practices. Although the scope and other limitations of the study do 
not permit detailed applications of the results to problems of farm 
credit or to regional agdcultural planning, the utilit.y of the results is 
demonstrated later in the forecasting of yields and premium rates for 
possible usc in a crop-insurance program for cotton. 

The data for the analysis have been drawn from three major sources: 
(1) Estimates of yearly county yields prepared by the Crop Reporting 
Board i (2) published result~ and data otherwise available from experi
ment stations, covering fertiIizel' experiments and other results from 
various pmctices with cotton; and (3) bash~ data on characteristics 
of farm, operator, and production of individual farms, selected as 
mndom samples from bvo arcas in the Cotton Belt-the Upper Pied
mont and the Rolling Plains of western Texas. In the Upper Piedmont, 
samples of farm opemting units were drawn from Greenville and 

3 Solar and sky radiation during these months at Washington, D. C., and New 
Orleans, La, (par~icularly in August), varied inversely with national yields. 

4 A factor to represent the periodic element in county yields is employed in 
later sections of this bulletin to increasc the accuracy of forccasted yields. How
ever, looking ahend, .it should be pointed out that the periodic clements in eountr •
yields are not the same as Jor national yields because of the disturbing and per
haps modifying effects of such factors M woods, bodies of water, mountains, pre
vuiling winds, and other geographic and topographic factors. 



• • 

11 

• 


• 


INFLUENCES ON COTTON YIELD 'AND ITS VARIABILITY 

Piokens Counties, S. C., and from Carroll, Clarke, Cobb, Douglas, 
Haralson, Jackson, and Madison Counties, Ga. In the Rolling Plains 
of western Texas, samples were obtained from Cottle, Fisher, Howard,5 
Haskell, Knox, Mitchell, Nolan, Runnels, Scurry, and Taylor Counties . 

The two sample areas represent the extremes in the agriculture 
of the Cotton Belt.6 The Upper Piedmont has long been one of the 
chief cotton-growing areas in the South. Since the middle 1920's; 
however, acreage has declined and although yields have tended to 
rise, because of the selection of better land, use of more fertilizer, 
and more systematic rotation of crops, the trend in production is 
downward. Farms are- small, tenancy is high, and mechanization has 
only recently become considerable. The soils are derived basically 
from granites, gneiss, and schist, and are rederiths and yelloweriths, 
with the Cecil-Appling series predominating. Erosion takes a heavy 
toU but the soils recovcr fairly rapidly evcn after heavy erosion dam
age if proper emphasis is given to ferWization, crop rotation, use of 
farm manures, and contour farming. R.ainfall averages between 50 
and 60 inches annually and is generally fairly adequately distributed 
during the critical months of June, .July, and August. Consequently, 
the area has among the surest and most stable yields of any of the 
cotton areas. 

From practically all poin ts of view, the West Texas R.olling Plains 
is at an opposite extreme from the Upper Piedmont. Its farms are 
large, although tenancy is high. Cotton-production operations are 
almost completely mechanized except for hoeing and harvesting, which 
is done chiefly by hand and mainly by migrant Mexican laborers. 
Some erosion has occurred but the area is not, so seriously affected 
by it as the Upper Piedmont. The soils arc reddish Chestnuts, reddish 
Browns, and Blacks, and do not require fertilization. Rainfall ranges 
between 20 and 25 inches and is seldom distributed by months in a 
way that is favorable for the production of cotton. Therefore, yields 
in this area arc more uncertain and variable than in the other main 
cotton area. It was thought, therefore, that this study of the factors 
associated with yield level and yield variability would be most reveal
ing if based on records obtained from these two contrasting areas. 

A significant characteristic of the figures of yearly yields employed 
in this study is their accuracy j especially is this true of yields from 
1938 to 1942, figures for which came from forms of the Agricultural 
Adjustment Administration that ,,"el'e prepared initially from ginning 
certificates. It should be pointed out that al though the years 1938 
to 1946 constituted the period of time for the study, figures for the 
full 9 years were obtained for only a few farms in each area. Cotton 
farmers are highly mobile and in some years no cotton at all was 
grown on some of the farms. As a major objective of the study was 
to associate the characteristics of the operator and of the farm with 

5 Only that part of Howard County was included in the sampling area which 
fell in the West Texas Rolling Plains proper. 

e The inclusion of irrigated farms from West Texas was avoided in order to 
eliminate the effects of blld mllnllgement of irriglltion wllter and inllbility to time 
it properly in relation to the rainfall of the arell. This poor timing is known to 
have unfavorable effects on cot. ton growth. In order to IIvoid broadening the scope 
of the study by another third, fllrms from the irrignted IIrens of New Mexico, 
Arizona, and California were also excluded from the study. 
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yearly yields over time, the time interval used depended upon the dura
tion of the operator's occupancy. 

In each case, yields were obtained by years from 1946 back to 1938 
in accordance with the length of time the 1946 operator had lived on 
the farm. If the 1946 opel.'~tor was not on the farm and could not • 
readily be interviewed in the neighborhood) the farm was omitted. 
If the operator could be located, the field enumerator obtained data 
as to acreage and production of cotton from 1946 and previously, 
although in no case earlier than 1943. All other farm and operator 
data also came from the 1946 operators. Acreage and yield of cotton 
from 1938 to 1942, and, when available, other years later than 1942 
(1943, 1944, etc.) were obtained from AAA office forms. 
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• 
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INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 

CHARACTERISTICS OF SAMPLE SUMMARIZED 
In this section of the bulletin some of the more important charao

teristics of the sample data are summarized. 
(1) Of 968 farms surveyed in the Upper Piedmont, 624 reported 

three or more years of cotton yields between 1938 and 1946. The 
average yield for these 624 farms was 314 pounds and the average 
coefficient of variation of individual farm yields was 28 percent. The 
remaining 364 farms reported 1 or 2 years of yields, primarily in 1946, 
and had an average yield of 307 pounds. 

COMPARiSON OF RELATIVE FREQUENCY 

DISTRIBUTIONS OF COTTON YIELDS 


BETWEEN SAMPLE AREAS AND 

BY KIND OF CROP YEAR 


[BASED ON FARMS REPORTING 3 OR MORE YEARLY YielDS IN PERIOD. 1938.~6) 

UPPER 

~~~~-L~~~~o~~~~~~~ 
101· 201· 	 301· 401 & 

350 OVER 
1. 101· 201· 301· 401· 501· 601 & 0 

50 150 	 250 

....:;.U•.:;5'..:;DE:.;,P;,;;;A",;;.TM..:;EN::..:.T..:;D:...:FA.:.,:G;;;,"IC;;,:U.:;LT.:,;"":.:;.E_____--:.;H.:,;EG.:,. EA~ 0 F ~••;;,;79:.:;.31:...;.X;..,..:.:.U;;;.;;..R GR Ie U \'T;' R A L [CONO NIt5 

FIOURfJ 1.-The frequency distributions of yearly yields for all years hud a greater 
positive skewness and a much higher ]ll:'llkcdness In the WeHl Texas Rolling 
Plains than in the Upper Piedmont. In hoth sample urcas, nn excellent crop
year raised all measures of I!entrul tendency nnd reduced the skewness to a 
small negative value, whereas n. poor crop-year increased the pen ked ness of 
the dist,ribution (sharply in the Texns sample), increasing its positive skewness 
in the Upper Piedmont but 10IVering it .in the Wrst Texas Rollin!!: Plains 
(lithIc 22, p. 130), 

Of 662 farms surveyed in the West rrexas Rolling Pbins, 411 were 
farms for which three or 1I10l'e years of yield!) were reported during 
the period 1938-46. Only 1 01' 2 years of yields on the other 251 
farms were reported, usually in the last yeal' 01' two of the period. The 
average yield for the larger and longer-period group of farms was 
165 pounds. The average for the smaller group was 109 pounds. The 
411 farms for which three or more years of yields were reported during 
the period had an average farm coefficient of variation of 46 percent. 

Thus the farms for which three or more years of yields were re
ported had average yields that averaged about 90 percent higher and 
coefficients of variation in yields that averaged 39 percent lower in the 
Upper Piedmont than ill the Rolling Plains of WC$tern Texas. 
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(2) The distribution of farms aceording to the number' of years 
cotton was grown during the 9-yeur period 1938-46, forllled aU-shaped 
curve, with fnl'll1S most henyily concentrated at the extremes of the 
time interval. 

(3) The i're(luency distributions of yearly yields considered com
positely are shown, by areas, in figUl'o 1. 7 The greater skewness and 
peakedness in the WesL Texas Rolling Plains is accounted for by the 
greater diffcrential elIect of weather variations on a lower general level 
of yields (~7 percent lowcr) in the area than in the Upper Piedmont. 

One final comment is in order regarding the frequency distribution 
of yJ!lrly yields, As expected, the measure of absolute dispersion of 
all yields together W!U:i much larger than the dispersions of the yield 
histories of sepnrate farms when averaged. In the Upper Piedmont, 
the standard deviation of the composite distribution was 122; in the 
Texas sample, 88. The corresponding. averages of th@. standard devi
ations of individual farm yields. was 89 unci 75 respectively, Thus the 
standard deviation of the composite yield distribution in the Upper 
Piedmont was 1.4 timcs that of the standard deviations of the indi
vidnal farm-yield historics averaged, and].2 times the standard devia
tion of those in the Texas Rolling Plains (Appendix table 22, p. 130). 

(4) In lhe Upper Piedmont, the fa1'111 coefficient of variation in yields 
tended lo incrcase with incI'cases in the time interval above 3 years. 
Howevcr, in thc 'Vest Texas Rolling Plains l no significant connection 
was noted betwcen the ,length of thc time interval over which yields 
were accumulated beyond 3 ycars, and the c.oefficient of ·variation. 

(5) Trends in yields incrcased the coefficient of variation of farm 
:werage yields when the time duration of .the yield history ~vas long 
(8 or 9 years), provicircl also that the rate of change in yield was 
strong. The gain from removing trend from yield variation in the 
shorter pcriods was lOi;t by the relatively high loss in degrees of free
dom, Of 624 farms in the Uppcr Piedmont, the coefficient of variation 
was cot'l'ected for 281 farms reporting 8 01' 9 years of yields; of 411 
farms in the WCHt Texas Rolling Plains, 179 with 8 or 9 years of 
yields were similal'ly corl'ected. The rcsult was a drop in the average 
cocfficien t of variation from 29 to 27 in the fOl'lner sample area but 
no change in the latter. The differences in results obtained from thesl~ 
simple cOl'l't'ctions imply stronger trends in yiclds in the Upper Pied
mont than in the Texas sample, which is a reflection of the greater 
response the opel'll tors obtain from factors that are subject to differ
entinl variation in the formcr ]'('idon. 

(6) No method of grouping farms and calculating measures of cen
tral tendency p;a"eneal'iy so high an $\'crage yearly trcnd value, 
standard dcviation, Or cocfTicient of variation, as was ohlained by 
averaging the individual farm vllitles for these lhree measures. Avemge 
tl'enclwas somewhat, less in crrol' in eithcI' area than the standard 
deviation and coefficicnt of val'iation which were too low, when based 

1 The frequency analysis WitS based on farms repol'ting three 01' more years in 
the period 1938-46. From the standpoint of the analysis, however, t.he departure 
of the distributions from normal in both aI'cas was ilOt considered large enoup;h 
to Wllrl'lLnt the use of other forms of distribut.ions. Tn rel./tining the theory of the 
normal curve, it was a~sumed that the aetunl distribuLions npproached the nor

• 


• 


• 

mal eurvc closely enough for the purposes of tIlii'l analysis, especially within the 
range of the eurve for which thc results nre most applicable. 
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INFLUENCES ON COTTON YIELD AND ITS VARIABILI'l'Y 

on county data, by 50 to 100 percent. These findings suggest that no 
one of the ordinary measures of central tendency is effi.cient in cor
recting for skewness in annual yields; bu t, more important, they 
suggest the significance of diverse movements in yield in a sample of 
farms and the extent to which yield aggregates or composites provide 
an inadequate estimate of the three measures of relative variability 
in yields on individual farms (table 25, p. 133). 

(7) As the yearly yields extend over a period of 9 years, there 
were several time-interval choices for computing the coefficient of 
variation. But because of statistical limitations, it was obvious that 
farms reporting less than 3 years of yields during the period could 
not be employed if a measure of yield variability were to be obtained 
that would have some stability and relial,ility.8 Between 1938 and 
1942, as marketing quotas were in effect on cotton, the reports on 
yield were prObably as accurate as it is possible to obtain them. Actual 
gin returns were used by the county agricultural personnel as a basis 
for calculating the yields of individual farms. An alternative was to 
use only the farms for which 8 or 9 years of yields were reported. 
This would have given a longer period over which the random elements 
of yield variability that are attributable to weather could have oper
ated, and would have given a better idea of how trends in yields 
affected the variability of yields. '],he objection to this was that the 
working sample of farms would have been greatly reduced. A third 
alternative was to use all farms having records of three or more years 
of yields. This would have given a l'1aximum working group of farms 
but the shorter time intervals (3 and 4 years) raised questions as to 
their effect on both average yield and the coefficient of variation in 
yields. 

In order to decide upon the best choice, the effects of all three 
periods on average yields and the coefficients of variation in yields 
by yield groups were compared, for the Upper Piedmont sample. The 
tabular comparisons indicated virtually no difference between three 
groupo of farms representing different time intervals. As the "three or 
more years" group afforded the largest number of farms, the explora
tory cross-tabulation analyses 'vere based almost entirely upon this 
grouping, but supplementary tabulations were made for other impor
tant factors, using those farms that qualified uncler the other two time 
periods (table 26, p. 134). 

(8) The inclusion of zero yields (complete crop failure) increased 
the coefficients of variation in yields of the sample farms from the 
'Vest Texas Rolling Plains. In both sample areas, the normal curve 
was a poor fit to the frequency distributions of the individual farm 
coefficients of variation buli was somewhat less so Sor the Texas farms 
because of the greater range (4 to 24.5 percent as compared with 5 to 
83 percent in the Upper Piedmont) in the farm coefficients of varia
tion from zero yields. 

(9) In both areas, the frequency distributions of farm-average yields 
for three or more years during the 9-year period 1938-46, confOl:med 
sufficiently to the normal curve to make its theory applicable. How

8 A 2-year period was not selected as the shortest time interval because onlv 
one degree of freedom would have been left for computing the unbiased sLandar() 
deviation. . 
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ever, the normality of the distribution of average yields for sample 
farms in the Upper Piedmont was better than that for the sample 
fl1rms from the Texas Rolling Plains. The distribution of average 
yields for the latter farms was in fact quite peaked. 

PERIODIC VARIATIONS IN YIELDS 

UNITED STATES AV,.;RAGE YIELDS 

The prevailing idea among agriculturists with respcct to variations 
in crop yields is that they are mainly the result of changeF in weather 
and tllat no particular pattern exists in the sequence of yearly yields, 
these being in the nature of random variations.a Considerable evi
dence in support of periodic variations in the yields of a few crops 
was presented several years ago in an analysis of the influence of 
solar radiation on yields of apples, cotton, and winter \vheat (8). The 
nature of the vnriations in yield of cotton for the United States is 
indicated in table 27 (p. 135) which shows first diffel'cnces in yields 
since 1909. The 40-year period "el'y definitely shows certain types 
and combinations of periodic variations, although investigation of the 
period from 1867 to 1908 shows that many of them are obscured. lo 

The most obvious periodic variation that can be selected from the 
table is the shUt]) decline in yield which occurred every 6 years. 
Although the data clo not show it in every phase, a study of unad
justed yield data discloses that a maximum in yield was repeated at 
intervals of 5 or 6 years-recently periods of 5 and 6 years alternat
ing-which gives a longer phaFle of 11 years. Another ll-year cycle 
is present; it occurs out of pl1l1Fle with the more regular one above, 
which may be noted in the following time intervals and their multi
pies in number of years: 1911 (1922 missing because of the boll weevil) I 
1933, ancl 1944. Note the 1] -year interval, and the further fact that 
these years, particularly the latter two, gave a double peak with the 
recent 5-ycal' systematic moyemcnts (1933 after 1931, and 1944 after 
1942; 1922 also would have given it with 1,920 following a 6-year 
movement). 

Further evidence on the periodic (nearly systematic) behavior of 
cotton yields is presented in figure 2, which includes correlation co
efficients that were calculated by methods described by Kendall (16). 
In brief, a Flecond-clegree parabola was fitted to yields from 1909 to 
1948 and the deviations of the actual yields from this line werc cal
culated.'1 These r('siduals were repeated, once as X, and again as X 2 • 

a There are noteworthy exceptions, for important evidence has been presented 
by severnl investigators in this field in support of periodic mo\'ements in ecrtnin 
weather factors, or in specific ('rops, 01' hoth; most notable Rmong these would 
be A. E. Douglass' cycles of various lengths in the thickness of yearly tree growth 
(rings which he relates (0 minfnll ane! (he ll-year sunspot cyele): 

10 It is probnble that much of the earlier data on yields, plli't,icularly for the 
years before 1920, contained many inaccuracies. Even with present techniques, 
there is a possibility that regression methods employed in connection with con
dition reports plus various corrections, remove a part of the sharpest variations 
in yields over time. 

11 This was done to remove It very noticeable systemat.ic movement in yields 
of this character. Beginning about 1915 t.here is a shurp dip in yields until ]930, 
after w.hich reduced acreage, coupled with rapid advances in production technology, 
caused a sharp upward trend. 

• 


• 
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INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 

Then a series of coefficients of serial correlations was computed with 
the pairs, increasing the lag between the duplicated values by 1 year 

• 
in each case. The coefficients obtained are plotted in figure 2. From 
an examination of this figure one is forced to conclude that the evi
denc() of a periodic movement in cotton yields cannot be ignored with 
safety. The maximum p03itive correlation coefficients (1"S) were ob
tained with 1, 6, 11, and 18 years lagged, and maximum negative T'S 
at 4, 10, and 16 years lagged. 

Counting the years from peak to peak and frol11 troagh to trough, 
or by other standard methods, gives time intervals of 5 or 6 years, 
which are consistent with the findings in table 27. As, according to 
Kendall (16), the tests of significance of correlogrnms are not avail-

CORRELOGRAM OF U. S. COTTON 
VI E LDS, 1909-48 

YALU E OF r ---,---.----r--,---,----,----,----r-. 

+.401---f---1---+---j----1---f----1---f--+----l 

+.201---f---1-....--+---j--... 

-.20 t----t---+--t-\---j---.--t----+--"':1r--I--t---+--i 

• -.40 I---+---+--+---+-" 

YEARS LAGGED 
DArA AlE '01 rlflOS PEl H...VfsrlO AClf 

U. S. DEP'ARTM[HT or AGRICULTUR( NEG .79l6·X BUREAU Of AGR1CUlIUPAL ECONOMICS 

FIGURE 2.-The number of years between peaks and between troughs varies from 
5 to 6. Intuitively, this strengthens the case f01' periodic movements in cotton 
yields. 

able, one must form an intuitive judgment from the general signifi
cance of the over-all oscillatory charactel' of the movements in the 
corre\ogram as a whole. Obviously, the undulations in figure 2 are 
not random, but are periodic to a considerable degree. 

At the present time, the best known explanation of the systematic 
movements that occur in cotton yields is that given in the study by 
Fulmer (8) previously mentioned. In that work, an apparent tic-in 
with variations in solar radiation was established as a first appl'Oxi
mation to the ultimate cause, 01' causes. Hadintion data for \Vash
ington and New Ol'leans for ~Iay through August were examined in 
relation to cotton yields. It wa" found thnt ::olar radiation in the 
yellrs of highest cotton yields l('IHkd to be at a minimum in .June, 
July, and August, consider('cl as u ;,;implc a I'cmge. The relation to 
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other crop-years was not so clear, probably because of interference 
from strictly local weather factor8. Subsequent work has demonstrated 
that August is probably tho key month~solar radiation being at a 
minimum for the phase intbat month when maximum cotton yields 
occurred. 

The hypothesis offered in explanation of the relationship, deduced 
from several studies on the effect of light quality on plant grclwth, 
was that years of high solar radiation in August and also in the pre
ceding months of June and Jury caused an abnormal vegetative growth 
of the plant, to t.he detriment of the growth of bolls and hence later 
of lint cott.:m. The converse occurred in. years of low radiation in 
August, which often was preceded by some reduced intensity in radia
tion during June and July. In the former) gigantism in plants occurred; 
in the latter there was a tendency toward dwarfing of plants. This 
may help to explain why the early-month crop estimates made some 
years ago were generally too high in years of low yields and too low 
in years of high yields. 

In other words, the condition of the crop as .shown by weed growth 
.is an unreliable indicator of final harvest. In further explanation of 
the effects of mdiation, it was hypothecated that as plant growth 
tended, according to studies of the effect of light on plants, to be 
normal in size and shape only in a regular Jight. spectrum and tended 
to be abnormal, tall, and spindly (deceivingly large), in the long end 
of the spectrum, the ultimate cause of the, periodic variations in yields 
was the variations in quality and intensity of light, which may be 
associated in some way with the recorded variations in soJar radiation 
over time in the months specified. 

SAMPLE COUNTY AVERAGE YIELDS 

During the 9-year period 1938-46, the nine counties in the Upper 
Piedmont which were included in tl1e sample had an average annual 
yield of 280 pounds, an average coefficient of variation in yields of 17 
percent, and an average yearly upward trend in yield of 5.1 pounds. 12 

This compares with 155 pounds, 36 percent coefficient of variation, 
and an a\'erage yeady downward trend of 2.7 pounds for the 10 Texas 
Rolling Plains counties in the sample. Consequently, the nine Upper 
Piedmont counties compared with the 10 ,Vest Texas counties had 81 
percent higher yields; but only 47 percent as much val'iation in yields 
and a positive in contrast with a negative trend in yields. However, 
the yields of neither area have as well-defined cyclical tendencies as 
do the United States yields (fig. 3). This is because county yields are 
more subject to local weather factors-such as mountains, lakes, pre
vailing winds, and large area:; of timber-and are not so greatly 
influenced by over-all factors, such as solar radiation, as is the national 
average. 

But these yieJds have other characteristics which are worth noting 
from the standpoint of future analyses of individual farm data. A 
I-year lag gave the highest r (ovel· 0.6) with the Upper Piedmont 
9-co1,lnty composite yearly average; whereas 2- and 9-year lags gave 

12 All Iwernges given in this sectioil were computed liS a simple average deri\·ed 
from adding the respective (:Ollnty figUres lind dividing by the number of counties 
in each sample area. 
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INFLUENCES ON COTTON YIELD AND IT~ VARIABILITY 

the highest r's for the 10 \Yest Texas Rolling Plains counties, the 
2-year lag being negative and the 9-year lag positive. Moreover, the 
range of values of l' obtained with a I-year lag in the Upper Piedmont 
and a 2-year lag in the Texas Rolling Plains closely coincided with 
the limits obtained from further lags in time, until a 7-yeo.r lag was 
reached in the. former and a 9-year lag in the latter sample area. This 
indicates that a time length of about 3 years may be expected to 
eover a considerable part of the range in yields in the neal' term in 
both sample areas, although yield observations to 7 years and beyond 
would add to the range of the Upper Piedmont eounties. A range to 
9 years would add a good deal to that of the 10 counties from the 
West Texas Rolling Plains. 

CORRELOGRAMS OF COTTON YIELDS IN 
SAMPLE COUNTIES OF TWO AR[!AS 

r----;,---,.---,-- VALU E OF r --,,:-----,.,---,---
WEST TEXAS 

UPPER PIEDMONT ROLLING PLAINS 
I---I---+I--.J------l +0.8 1---f---f"--4---I 

+0.4 

0.0 

-0.4 

3 5 7 9 
-0.8 

I 3 5 7 9 
YEARS LAGGED 

l! S otP"R1M£NT OF "~RIC'Ul.TORS NEG ·t1937·)t aURE'u OF AGRICUlTURAl. £CONOMICS 

FIGURE 3.-The highest correlation wus obtained with a I-yeur lag in the compClsite
yield series for the 9 Upper Piedmont countics and with a 9-year lag in the case 
of the 10 counties from the West Texas Rolling Plains-the former being nega
tive, the latler positiyc. 

The conelatiOil coefficients in figure 3 indicn te thaI; the apparent 
pel'iodie mo\'cments in tlyerage yields of the two sample ureas are 
inversely related. This evidcnee was investigated further by putting 
the two yield set'irs together in a lag correlation. Results indicate 
that the rcsiduals .from tn'ncl in each area are most highly correlated 
when 10 counties from the ,Vcsl; Texas Rolling Plains are in a leading 
relationship to the 9 Upper Piedmont counties by from 5 to 7 years, 
the 5- and 7-year 7"S being positive and the l' of the 6-year being 
negativc. 

There is no way to tcst the general significun«e of these results. As 
it is around 0.4 with euch of the three different period-lags, our ten
tative judgmcnt is that some SOl'I; of nonsimultuneotls, periodic fluc
tuations are present. If this proves to be truc l the consequence for 
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forecasts of yield between the different regions of the country might 
be important. For instance, in recent years, a downward trend. in 
yields of the sample counties from the West Texas Rolling Plains has 
prevailed, in contrast to an upward trend in the; Upper Piedmont 
counties. Does the relationship forecast a downward trend in the next 
few years in yield of the eastern counties and an upward trend in 
that of the counties of the Texas Holling Plains, because of a shift 
in some phase of the weather cycle? The answer to this question 
cannot be given now but a sufficiently long yield :\cl'ies might p<'l'mit 
it to be answered satisfactorily. 

GEOGRAPHIC VARIATIONS IN COUNTY YIELDS AND 

THEIR VARIABILITY 


Yield averages for a period of years vary from county to county 
because of fundamental differeuces in soil fertility and climate. As 
certain physical condilions-climate, plant cover, type of rock, age 
and weathering of rocks, and relief-determine in a general way the 
kind of soils to be found in geographic regions, counties of certain 
characteristics of yield tend t.o cluster. For instance, the average 
yields in counties in the Coastal Plain differ from those in the Pied
mont, and average yields for the Delta counties from those for coun
ties in the West Texas Rolling Plains. 

A great part of the yield differentials are accounted fOl' by the 
fundamental soil differences and by variations in rainfall and other 
climatic factors. The effect of soit is influential but its complexity 
forbids detailed and adequate treatment here. Climate is influential 
and more is said about it later. But another set of geographic factors 
can be measured and treated. These are: Elevation above sea level, 
degrees of latitude North, and distance from the ocean. These three 
factors do, in effect, measure some parts of soil and climatic differ
ences both compositely and complexly. For example, a figure for 
the distance from the ocean reflects rainfall, humidity, vnriabiJity in 
rainfall, and other weather conditions. Latitude and elevation operate 
jointly to move the plllnts up to a. point at which they are affeded by 
lower humidity, differences in frost conditions, and by a diffel'cnt 
quality of light. These influences are refel'l'ed to as "bioclimatic" 
forces. They were summarized as follows in the 1941 Ycarbook of 
Agriculture, p. 293: "For each degree of latitude north or south of 
the Equator, and also for each 400-foot increase in altitude, the clate 
of flowering of plants of the same species is retarded 4 calenclal' days; 
for each 5 degrees of longitude from cast to west on land areas it is 
advanced 4 calendar davs." 

To test the effect of the three location factors (elevation, lutitude, 
and clistanc.; fr0111 ocean) on average yields by county, a group of 
selected counties from each of the working subdivisions was subjected 
to multiple curvilinear correlation analysis. 13 Elevation and latitude 

H Selected on the basis of availability of satisfactory data on I'I('vation fol' 
the counLy. These were taken from meteorological reports. Data from ncar the 
center of the county were given preference. Most o( the informntion on latitude 
was similarly derived. Dis(anpes from the o('l'lIn were s('lIll'd, liS was Ihn 11l('/lSlIre 
of latitude in c('rtain caSes. In all, c1nt/l from 240 ('olmtil's WI'I'I' ohtain(lrL. by these 
methods. 
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were treated as jointly influencing yield, and in certain areas eleva
tion was treated as a curvilinear functibn also. The correlation analysis 

, gave a significant correlation for eadl area, the index being highly 
significant; the coefficients of regression were alsb gencrally highly 
significant (by the F-ratio method); it few functions of the main• factors wcre nbt significant at the 5-percent point, but were retained 
because of their influence on the other coefficients.14 The results of 
the application of the regression equations, given'in footnote 14, to 
the general range of conditions in the States are given in table 1. 

The data in the table answer certain questions with respect to the 
influence of geographic factors on yield of cotton. The only factor to 
show a uniform tendency, in general, was latitude. In all areas except 
Oklahoma and Texas, an increase in latitude, at uniform conditions 
,,·ith respect to elevation and distance from the sea, was accompanied 
by an increase in county average yield. In Texas and Oklahoma, the 
relationship was m0l'e complex. At moderate ranges in elevation-lOO 
to 1,000 feet-the yield dropped off with latitude at first, until around 
32° i then it rose with increases in latitude. Somewhere above 1,000 
feet in elevl".tiol1, however, increa~ed latitude was accompanied by a 
decline in county average yield. 

• 

Generally, elevation has a negatiye effect on yield although there 
are exceptions. In the eastern cotton States, increases in elevation at 
36° of latitude tended to be associated with increases in county aver
age yield. However, at 34° the average county yield declined with 
increases in elevation above 500 feet, and at 32° it cIecl'eased directly 
with elevation from the lowest points. In Texas and Oklahoma, lati 
tude likewise tended to increase county yield between 2,000 and 3,000 
feet elevation, with latitudes around 30° and 32°. (This statement is 
qualified by the fewness of counties in these limits.) 

County ayerage yield tendecl to increase directly with distance 
from the ocean-the third fador affecting yield-in all areas except 
in the Delta States. Here, ::\:Iississippi Delta counties with very high 
yields upset the expected relatiom;hip of heavy rainfall and high 
humidity at low latitudes, particularly along the ocean, to yields. The 
effect on county yield in thC' eastern cotton States was generally small 
but was comparatively lal'~e in Oklahoma and Texas. 

14 Where X, equals yield, X. elevation in feet, X. laLitud(', and X. distance from 
the ocean in miles, the regression ('qllations follow: 
Eastern ('otton States: X,=-376.8-1.l2869X.-.OOOO2(X.)2+ 
18.90819X.+.03369X.X.+.00904X,; (p2=.5764**: .~~40.3)
Delta: XJ=-2429.63-.52823X:+.OOO16(X.)~+8!l.a(j479X.+ 
.OO374..Y.X.-.86388X.; (])2=.3411**; S=67.a) 

Oklnhomn and Texns: X,=112.4+.41688X.+.00002(X.)~+a.55024X3 


-.02499(X.)~-.OI598X::X.-.36379X,+.OOI28(X,)2; (P:!=.·1504**; .if=26.2) 

(P~=Index of determination; S~St:md:H'C1 ('1'1'01' of estimate.) 


• **Signifirnnt at th(' I-percent pOInt. 
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'l\\BLE I.-A t'crage yiel£l PCI' acre oj cotion as affected by elet'alion, latitude, 
and disla'flceIl'ont ocean, S specified tegions, 1JC1'iod 1038-461 

• 


200 ) 2na 
270 2M .. ,;_ .. - .

j
328 34.1 

j ... -!- ,._ ... 
330 3"~~ 3li4 ~ - -1 ~ 
332 l 345 I a56

Delta: I 

50 mile:; ... ,. -

3'>0, 

1.jO milCil ... __ •• i .. .. I
I 

34°: I ;
200 miles .... __ ., 39S 330 274 231 

300 miles.. •.. 311 2·1a 188 145 


313": l 

300 miles•• _••••! 491 42·1. 370 a2U 
400 miles...... .l 40,1 3aS 28.1 2,12 

Okl:lhomll-Texlls: I 
.30"'; . 


1 00 mil(·~._ .. _. _t Hi7 156 147 140 

300 miles. _" _. J 196 L80 177 170 
 •

32': 

200 miles..... _. 170 153 13S 12·J 

300 miles 197 165 0_
ISO I"') 

34.°: 

300 miles •• ", _ •• 174. Ui3

400 miles... .__ . " 227 206 


36°! . 

400 miles .... _. __ '- ..... 19a Hi7
500 ,niles. __ .• ,.\ _______ ; 272 246 

----------------..-- , 1

1 Bused on correllltion IlnlLlysis of dlltll for counties for which meteorologic'al records 
showed clevntiollllnd latitude It~ the ItPllroximatc cent!'r of the county, 

COF:f.'Jo'/CIENT ot' VARINJ'JON IN COONTY YI~:J,DS 

'rhe coefficknt of variation in county yields over the 9-YC'llI' period 
was computed far each of the 240 coullti(':-;,J~ 'l'he mN\SmC of relative 
variability thus obtained was subjected to cOl'l'elation Itnnlysi::; against 
the three factors mentioned, unci the add.itional factor of county 
average yield, The index of eorrelation WfiS statistically significant 
a~ the I-percent point ('X('cpt in Oklahoma and Tcxas, where it was • 

15 The standard errol' of the rcgl'e;;sion lint' of trend W\18 exprcsscd as i~ l)el'
centnge of the menn. ThaL part oJ the vnrintion in 11iUltlfll yields nCCOlluled for 
by trend was thus remov!'d us ll. SOUI'('C of vnrilttiol), Scc luble 42, in Appendix, 
fOl' dtltu by !'Ollllties. 
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significant at the 5-percent point. The regression coefficients, although 
they were not all significant at the I-percent point, or even at the 
5-percent point, add valuable information concerning the coefficient 
of variation geographically and hence they are shown.' 11 

The combined effect of elevation and latitude, when distances from 
the ocean and the re<lpective avernge yields were held constant at their 
mean values, is shown in table 2. 'file rontmsting effects produced on 

TARLg 2.-('oej/icient ojIJCtl'£al'ion, as (~{recled by elell(l/£on and 
laW1lde, 3 specified teaiolls, period 1938-46 

Coellicient of vllrilltion with 
l\Orth latiiudc

.Region illHI l'levlLt.ion 
-"~~-: -T- ";~:-

32' 34" 36° 
------- -~·------I·---~-'---··-- .-.---:----,--.--
Ellslern.: 1 

200 fcet •• __ ... 25.S 25.7 25.6 ..... '"' " ....... ~.
400 feet.... _. ___ • _____ • _ .. _ ..... _.. __ _ 27.(i 2(\.1 24.6 23.1 
(j()() feet 26.4 23.5 20.6 
SOO fc{'t... 2(1.8 22.5 18.2 

Deltll: 
100 fe{'t •• _ 29.1 29.0 
200 feeL. ••• 28.4 29.8 .................... 
300 feel.. ..... 27.6 30.6 33.0 
500 feel ••.. _ _. ., 26.1 32.2 3S.3 
1,000 feet ... SU.2« _ ............ _. 


1,500 feet . __ • 44.0 
2,000 feet. __••. 

OklllholIla-TClms: 
100 feeL. ___ "' _ .. , •••• 1;),(; 25.3 
300 feet.. _._. U.S 19.5 27.n 36.0 
600 feet ••.... _ 17.8 2·1.0 2!).!) 
1,000 feeL .. _ . _ • _. 33.6 34.S 
2,000 feet •..•.• _.•....••. _._ ...... ___ ._. __ ._ 42.2 
3,000 feet. ___ ._ ........._•••. __ •••..••.• _. _____ •• __ •. 

36,4 
35.7 
33.7 
2S.3 

40.S 
3n.3 
25.0 

the coefficient of vnrintion al'e significnnL In the enstel'l1 cotton States, 
as elevation nnd .latitude increased together, the coefficients of varia
tion declined more than proportionately. In the Delta States the 
coeflicienLs increased more than proportionately, except at 32° lati 
tude, where n decrease OCCUlTed with increased elevation. In Oklab0ll111 
and Texas, the combined effect of elevation and latitude on the coeffi
cient of variation is much more complex. The two factors combined 

10 ·Where. X, equitIs the coefficient. of vurintion, X. county average yield, X. 
elevation, X. latitude, and X. disLance from the oee:in in miles, the res\IIts follow: 

Enstern colton Slnt('s: Xl=15.27-.02132X~+.1149'2X.+.66100X.
.00353X...Y.-.0371lX.; (P2=A580**; 8=6.1) 
Delta: X,=88.79-.0,1796X,-.25330X.-.80135X.+ .OO768X.X.-.09·102X~; 
(P2=.7114**; 8::6.7) 

Oklnhoma-Texas: X.=-132.83-.09155X.+ .16201X...-.0000017(X.) 2+ 

7,6779X.-.03868(X.) 2-.00'167X.X.-.28·16 IX.+.OOO.j5 (X.P ; (/>2=.1209"; H=OA) 

(P2=Index of determinntion; S=Stnndnrd error of estimllte.) 

*·Significant Ill. the 1-perreni point. ·SignificlUlt at the 5-pen'.cmL point. 
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to increase the coefficient of variation until an elevathm of 1,000 feet 
and 34° latitude were reached; after that, except at; 32°, the coefficient 
declined with increases in elevation. The riee in variability around 
32° can be associated with the movement into the High Plains of 
Texas where good yields of cotton from the land are less certain, 
although yields average somewhat higher than in the Low Rolling 
Plains. The decline after 1,000 feet and 34° latitude shows the influ
ence of the better cotton lands in middle Texas which produce higher 
and more stable yields. The drop in the coefficient of variation at 
360 

, with increases in elevation after 500 feet, reflects condi tions in 
the east-central part of Texas where some counties had only moderate 
variability in yields. 

Referring back to the other two areas, the decline in relative yield 
variability with increases in latitude and elevation in the eastern 
States is associated with movement into the Piedmont where soils are 
better and there is seldom an excess of rainfall. It is well-established 
that the Piedmont is about the surest cotton area in the East. In the 
Delta, the drop in variability at 32° latitude with increases in eleva
tion shows the effect of moving from the low-lying lanels of Louisianll 
and :Mississippi to higher lands where drainage is better and rainfall 
not so excessive. The sharp increase in the coeffir;ient of variation at 
greater latitudes, and after 1,000 feet, is causC'.;1 by the highlands of 
Arkansas. 

Although not so signifi.(;ilnt statistically with respect to their regres
sion coefficients or t!Jph' nsso('iation with the county coefficient:; of 
variation as were elevation and latitude, the other' two factors in
cluded in each correlation analysis (distance from the ocean in miles 
and county average yield) showed well-defined relationships. Both 
were strongly negative; that is, the size of the coefficien t of variation 
in county yields declined in all areas as distance from the ocean 
increased i also, the saJlle negative relationship existed, and more 
sharpl~' in all three arcas, as county average yields increased. 

The highest regression of distance from the ocean on the coetlicicnt 
of YIlI'illtion was found rOl' rounties in Oklahoma and T(lXIlS, wit II 
the Mississippi Delta and the eastern cotton States following next in 
that oreier (footnote 16). However, despite tha sizes of the regression 
coefficients which were based on a sample of counties in each area, a 
study of figure 4 discloses thnt the effect of distance fr0111 the ocean 
on the county coefficient of variation \VIIS very irregulm' in Oklahoma 
and Texas. Except in the Corpus Christi area and south Lo Lhe Rio 
Grande, the county cocfficient of variation tended fo decline as dis
tance from the occan incl'ea$eci, until interior Texas wns reached; 
after that the coefficient of variation rose with further increases in 
distance, particularly in the direction of the Texas panhandle and 
western Oklahoma. 

In this connection, the low variability in county yields of the il'J'i
.gated areas should be noted, as it l'eflects helter control of the water 
supply (fig. 4). The heavy rainfall ncar the coast of Texas anei the 
high humidily apparently nfTect cotton adversely. Ivlovemcllt inland 
leaves these conditions behind. At some distance, presumably al'Ound 
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• 


• 

300 miles, the optimum fOl' the area is rcached. Further increllses in 
distance beyond this point bring the continentllitype of climllte-low 

• 
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and very uncci·tain rainfall, but also lower humidity, which is a coun
teracting favorable factor. 

From the correlation analysis of the three location factors and the 
county average yield, the effect of county yield on the county coeffi
cient has been calculated. The following tabulation shows the results 
when the other three factors-elevation, latitude, and distance from 
the ocean-wel'e held constant at their mean values in the regression 
analysis. 

COEFFICIENT OF VARIATION IN COUNTY AVERAGE 

YIELD FOR PERIOD 1938-46 


PE~CENT 

020 and under 
021.25 

GJ 26.30 

f::::l31·35 

.36 and avor 


u.s~ OEfl'''~T'''EHT Of AGRICULTURE "EG • .c749t--X BUREA.U Or LrURA.t ECONOMICS 

FlGeltE <i.-The smnllest county coefficient.<; of vnrilllion in yield OcellI' in the 
irrignted arens, in central Tt'xns, the Deltn, nnd the l'"pper Piedmont. The high
est county coefficient.<; of "nrintion are in western Texns, Louisinna, the enstern 
hilly nrell (nol'lhwel;tern ,\Inbnmll, eastern Mississippi, and western Tennessee), 
and Lhe middle Coastnl Pluin. With the exception of the middle COlllital Plain 
and central TeXI18, the ('ollnlies that are high in avernge yield tend to be low 
in relative variation of yields. Dala, by counties, nre given in table ·12, in 
Appendix. 

CacfJirirlll 0/ i'nria/ioll f6/nllU/. d 
fro'" "tlrfS$IO,1 eoeDic,,,I! 

J~n$tl nl Dr/ta Ok/n/Wllla (IIlti 1',::1,,$Gounty aL'el'lI(Jll yield: 
100 ...................... . 27.8 39.0 36.8 

200 ...................... . 25.7 34.2 27.7 

300 •.....•...........•.... 23.6 29.4 18.5 

400 .... , ................. . 21.5 24.6 


The rC'latiollf;hip Wfif; 11('gnUvC'. A unit of increase in average yield 
Wli!; associated with ti1(' grcatest. reduction in relative yield variability 
in Oklahoma and Texas and the smallest in the eastern cotton States. 
The ratios fOI' Oklahoma and Texas to lhe Delin States were 2 to 1 
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and to the eastern cotton States nbout 5 to 1. This is probably not 
a significant comparison, as thc l'cgl'cssioll coefficient for Oklahoma 
and Texas fell short of signincance at the 5-percent point. 

In recognition of the marked assodation found between level of • 
yield and variability of yield and the relation this factor is c:xpecteel 
to have to future work in this field, the couuty uvcruge yield fOl' 1938
46, and the coefficient of variation in county annual yields clming 
this period were computed for each county in the Cotton Belt Jor 
which there was a continuous rccord of yields for 8 or 9 years. The 
results are shown by countics in figures 4 and 5. Because of the detail 
involved in presenting thesc data for 707 counties, only a ff'W gen-

COUNTY AVERAGE YIELD OF COTTON 
FOR PERIOD 1936-46 

rOUNDS 

0200 and und., •0201·250 

1m 251·300 

1118301.350 

.351 and oYor 


u, s. DEPART~£Nf OF AGRICULTURE ECONOMICS 

FIGURE 5.-The higher yielding counties Ilrc in the irrigated nrens, lind in the DelLn, 
Upper Piedmont, Ilnd middle Coastal PJnin. The lower-yielding counties com
prise all of Okhlhoma and Texas, as well as western Arkansns and Louisillua, 
and the eastern hilly area (northwcstern Alabama, caslern Mississippi, and 
western Tennessee). Diltll, by counties, arc given in bIble .12, Appendix. 

eral comparisollS are possible. The higher-yielding counties fl.!'e in 
the irrigated aroas, and in the Dclta, U1)per Piedmont, and llliddlc 
Coastal Plain counties,whilo the lower-yielding counties comprise 
all of Oklahoma and Texas, western Arkansas ancl Louisiana, and tite 
eastcl'll hilly section (northwcstern Alabama, eastern Mississippi, and 
western Tennessee). 

A comparison of thc datil shown on figures 4 and 5 with respect to • 
the counties in thcse areas indicates an inversc relationship between 
yield level and yield variability-alt.hough comparatively low. 'fhe 
counties most difficult to place in this relationship arc those in the 
middle Coastal Plain nnd central Texa:=;. High yields arc r,ypi('al of 
the counties of the fOI'l)1cl' but the eoefTicicll t of val'iaLion is model'lltely 
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high. The reverse is true of central Texas, where medium to low yields 
are associated with moderately low coefficients of variation. 

The data in figures 4· and 5 were paired by counties in a correlation 
. analysis, employing a double frequency table. The result was that an 
l' of -0.4250 was found, which is significant at the I-percent point. 
The regression equation is: Y=39.l-4.726X, where Y is the coefficient 
of variation, X the county average yield in hundreds of pounds. Thus, 
for the Ootton Belt as a whole, a 100-pound increase in county average 
yield during the period reduced the county coefficient of variation by 
4.7 percentage points. 

Returning to the multiple correlation analysis above (pp. 22 to 26) 
in which three location factors were included, along with the county
average yield, as independent variables, it was found that this approach 
when applied to counties. by subregions of the Ootton Belt reflected 
somewhat more accurately the influence of level of yield on variability 
of yields. For example, the net regression of county average yield on 
the county coefficient of variation pcr 100 pounds of increase in yield 
was as follows: 

ItDcct oj IOO-llDtmel illcrWRC ill C(}!IIttl/lIil'lel 

Eastern cotton States .... 2.1 percentage points decrease in the 
county coefficient of variation 

Delta ................ . 4.8 percentage points derrease 111 the 
county coefficient of variation 

Oklahoma and Texas ... 9.2 percentage points decrease in the 
county coefficient of variation 

The regression referred to above is ttnet" because the influence of 
elevation, latitude, and dh;tance from the ocean have been taken into 
aecount by the correlation analysis. 

Although it appears that level of yield more sharply influences yield 
variability in Oklahoma and Texas, this must be conditioned by 'the 
fact that estimates are not expected t.o coincide as regularly or as 
closely as in the eastern or Delta States, because the ]'egression co
efficient for Oklahoma and Texas lacked signifiance at the 5-percent 
point. 

FACTO.RS AFFECTING INDIVIDUAL FARM AVERAGE YlELDS 
AND THEIR VARIABILITY 

FREQUENCY DISTRIBUTIONS OF AVERAC>E YIELDS AND OF TIlE 

COEFFICIENTS OF VARIATION 


The typical feature of the distributions of average yields and the 
coefficients of variation was their positive skewness. But the distri
butions of the coefficients of variation hac! by far the larges~ skew, 
0.28 and 0.38 in the Upper Piedmont and the West Texas Rolling Plaim; 
respectively, compared with only 0.09 and 0.08 for the respec~ive 
distributions of average yields. A characteristic of the distributions 
was thcir diffcrence in peakedness. In the Texas sample, the avemge 

http:FACTO.RS
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yield distribution showed a very large peakedness but the coefficient 
of variation was only a moderately peaked distribution.17 

Opposite conclusions are true for the Upper Piedmont sample. Here 
average yields were distributed in nearly a normal pattern while the 
coefficients of variation formed a more peaked distribution. The x~ 
test indicated that the normal curve may be a reasonably close 
approximation to the distributions of average yields for both samples 
but that, as one would expect, this was not the case with the distribu
tions of the coefficients of variation. 

The coefficient of variation as a measure is comparable to the 
standard deviation. In the Upper Piedmont, a well-distributed and 
adequate rainfall, coupled with more effective soil-management prac
tices, keeps the upper limits of the range in coefficients of variation 
much lower. In the Texas Rolling Plains, in contrast, the greater 
variability in weather conditions, the effects of which can be modified 
only a little by management practices, causes yields to vary through 
a wide range-from zero to many times the mean. The corresponding 
coefficients of variation were therefore widely dispersed. Irrigation 
brings noteworthy exceptions. Attention is called to the fact that the 
coefficients of variation of county yields in the irrigated areas are 
lower by far than in other western counties and compare favorably 
with those for eastern counties. This was due partly to the higher 
average yields that prevailed in the irrigated areas (fig. 5). However, 
when water is available through some irrigation system it is ustHilly 
due to public policy and not to superior management on the part of 
the f::;.r111ers. 

BASIC OPERATOR CIIAUACTERISTlCS 

The more basic characteristics of operators of cotton farms in the 
South considered in this study are tenure status, color, sex, age, origin 
of operator, years of schooling, years of experience in growing cotton, 
and method by which owner-operated farms were acquired. In one 
form or another each of these characteristics reflects the degree of 
control of the resources necessary for production, the conditions under 
which competition is met, ancl the skill, alertness, and progressiveness 
with which the opemtol' carries on the production and marketing 
processes. 

TENURE STATUS 

Tenure status is an indication not only of present control of re
sources but of cunent progress in their accumulation. An owner obvi
ously has a tremendous advantage over a tenant in control over the 
factors needed in production and in ability to acquire the additional 
resources needed from credit agencies. Because he has assets, he is 
not subjected to the same discount for moral risk as the tenant, and 

17 In this and fuLme discussions of yield, it will be understood that yield is 
computed on a harvested-acreage basis in the Upper Piedmont and on a planted
acreage basis in thc 'West Texas Rolling Plains. As the percentagc of cotton 
aCl'cal!:e abandoned wn~ low (0,2) in the Upper Piedmont, the yield on a har
vested basis is so ncar the yield on a planted-acreage basis that it is sufficiently 
compal'Uble to yield as computed foJ' the Texas sample. 
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capital rationing, as a rule, operates less forcefully on him than on 
the tenant. 

In table 28 (p. 136) comparative data are given for the major classes 
of operators for the two sample areas in which three or more years 
of yields were reported between 1938 and 1946. According to the 
definitions of operators used in this study, the dominant types of 
operators in the Upper Piedmont apparently were owners and cropper
tenants;18 and in the West Texas Rolling Plains, owners, share-renters, 
and standing renters. Both owners and cropper-tenants in the Upper 
Piedmont sample had higher average yields than the other two tenure 
groups (estate-operated farms and other tenants) during the three 
periods for which comparisons of yield are made. In fact, except for 
the averages based on three or more years, cropper-tenants have a 
small edge in both size of average yield and in smallness of the coeffi
cient of variation. (See pp. 14-15 for a discussion of the statistical 
aspects of this measure of yield dispersion of the individual farm.) 
In the West Texas Rolling Plains the two major tenure classes
owners and share-renters-also had the edge in average yield but 
were excelled by the standing renters in smallness of the coefficient of 
variation. Owners and share-renters in this area also had more favor
able yearly trends in yields, as indieated by the fact that the farms 
among each class that reported 8 or 9 years of yields during the 
period 1938-46 had a less rapid rate of down-trend in yields than did 
standing renters of "other" operators. 

Perhaps the comparatively favorable showing made by cropper
tenants in the Upper Piedmont should be explained. Because of their 
greater control over resources and greater independence in farm oper
ations, it was to be expected that owners would show up better with 
respect to both production functions. But it was somewhat of a sur
prise to find a group of sharecroppers on a par with owners with 
respect to yield level and yield variability. Even though the group 
name (cropper-tenants) is descriptive, their status is not that of the 
typical sharecropper. By definition, such operators are operating ten
ants. As a general rule they live at some distance from the landlord, 
and exercise all the major decisions of an entrepreneur. Their tenure 
is of considerable duration; they do not move every year or so, as 
do many sharecroppers. As the landlord lives apart from the cropper
tenant and usually has considerable capital, the cropper-tenant gen
erally is provided with all he needs in the way of fertilizer, seed, and 
other supplies. As may be seen from table 28, the typical cropper
tenant used only 20 pounds less fertilizer per acre, on the average, 
than did the typical owner-operator. Typically, landlords lived in 
cities or towns. They were lawyers, doctors, or other professional men 
who had few hesitations about supplying the needs of the farm. 

Table 28 shows that the 8- or 9-year farms in the Upper Piedmont 
had an upward trend in yields, whereas in the West Texas Rolling 
Plains they had an equally large downward trend. This was a definite 
distinction between the two sample areas for the period. 

18 Cropper-tenants are operators who own no workstock 01' equipment but. 
who live apart from the landlord and exercise most of the decisions of the entre
preneur. They are therefore considered as bona fide managing tenants. 
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Two additional distinctions between the two sample areas have to 
do with the differences in acreage planted to cotton and the corre
sponding yield. Acreages per farm in the West Texas Rolling Plains 
average about five times more than in the Upp~r Piedmont, whereas 
yields averaged about half as much. The percentage of planted acreage 
not harvested was higher in the Texas Rolling Plains but loss from 
hail averaged lligher in the Upper Piedmont, although in neither sample 
area did losses from hail loom large during the period under study. 

COLOR OF OPERATOR 

A second basic characteristic of farm operators studied in the Cotton 
Belt is the color of the operator. Negro farmers appear as an important 
group only in the Upper Piedmont. Of 411 farms reporting three or 
more years of yields, 1938-46, in the Texas sample only 2 were desig
nated as other than white. They were probably Mexicans. In the 
Upper Piedmont, however, 11 percent were Negro operators. The 
status of Negro farmers in the Southeast is more precarious as regards 
tenure than that of white operators under corresponding conditions. 
White operators have more choice in selecting land and, in some 
instances, they may even take less discount on loans than do Negro 
operators. Apparently, white operators control proportionately more 
of the needed resources of production and can gain additional needs 
more readily and under more favorable circumstances than can Negro 
operators. Moreover, the higher educational level of the white opera
tors makes them mol'C alert to the adoption of the latest and more 
improved techniques of production. The effects of these and other 
factors on their average yields and yield variability are shown in table 
29 (p. 137). 

The data reveal that, depending upon the period, white operators, 
both owners and tenants, were from 20 to 60 percent higher in average 
yield and from 15 to 40 percent lower in yield variability.19 As 
between white owners and tenants, there is little difference in either 
average yield 01' coefficient of variation t although both tend to favor 
the white owner-operator group. But in the case of the Negro opera
tors, the owners had both a lower average yield and a higher coefficient 
of variation than tenants-from 4 to 16 percent lower average yields 
and from minus 5 to plus 30 percent, higher coefficients of variation. 
~rhese differences were accounted for by the smaller farms the owners 
operated (8.2 acres of cotton compared with 12.1 acres) and the 
smaller quantity of fertilizer used pel' acre on cotton-50 pounds less. 
A selectivity factor probably also existed in the kind of land use. As 
the average Negro owner probably begins with a smaller capital than 
the avemge white ownet', he is morc likely to settle in a submarginal 
farming locality. 

It is to be noted that the 8- or 9-year farms of both white and Negro 
owners had a more rapid upward trend in yields than those of corre
sponding groups of tenants. It jfi suggested that the longer tenure of 
owners in both groups accounted for the difference. The ability to 

U A subdivision from the Texas sample was not. included because the number 
of farms other than white are too few. 
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improve a farm and reap its benefits is related to tenure and to the· 
prospects for continued occupancy. Obviously, owners are more advan
tageously placed in regard to all these considerations. 

SEX OF OPERATOR 

A third difference between farm operators that may be taken into 
account is sex. In order to hold constant the influence of racial dif
ferences, comparisons according to sex of the operator are given only 
for white operators (table 30, page 138). Apparently, only a small PL'O
portion of the operators in the Texas sample were women. Although 
in the Upper Piedmont, women constituted 7 percent of the total white 
operators reporting three 01' more years of yields between 1938 and 
1946, in the Texas sample, they made up only 1 percent. It appears 
that on both production counts (average yield and coefficient of varia
tion) irrespective of the period taken for comparison, the men were 
better farm operators than the women. 

Farms operated by women were from 11 to 18 percent lower in 
average yield in the Upper Piedmont and ft'om 3 to 5 percent lowel' 
in West Texas. Although there was one exception in each of the 
three periods compared, women owners showed somewhat higher 
variability in yields than men. As the women operators in the 
Upper Piedmont applied an average of only 20 pounds less fertilizer 
per acre than the men, these differences, in this area at least, cannot 
be accounted for by differences in quantity of fertilizer used. 

• 
A woman is particularly disadvantaged in operating a farm in com

parison with a man who can withstand the heavy work and the 
routine of supervising labor with less strain. Moreover, a woman 
operator's ability to pay is ilwestigated by credit agencies mOl'e care
fully than a man's ability to pay and this is to her disadvantage in 
obtaining and using credit. As a woman operator is probably unable 
to spend as much time in the field with the farm labor, her farm-labor 
efficiency may be lower. In the Upper Piedmont, 51 percent of the 
women operators employed sharecroppers as compared with 25 percent 
for all operators, This is an easy way to avoid responsibility for super
vision of labOl', The technical knowledge of agriculture and under
standing of new techniques on the part of the women may be less 
thorough than that of men and women may lack experience and tech
nical agricultural training. This may lead to a lessened ability to 
visualize and understand the more complex agricultural processes. This 
tendency is reflected in part in reports of enumemtOl's that 46 percent 
of the farms operated by women in the Upper Piedmont were severely 
eroded as compared with 29 percent for all farms. 

• 
In 1946, in both samples, women operators had been growing cotton 

3 to 4 years longer, on the average, than their male counterparts, They 
operated somewhat larger cotton acreages in the Upper Piedmont on 
an average; but in the West Texas Rolling Plains the average cotton 
acreage on farms operated by women was hardly two-thirds of that 
for the farms operated by men,20 Both fl1.ctors (longer period of 
occupancy and larger acreages) in the Upper Piedmont reflect the 

20 In these comparisoIIB only the Upper Piedmont slImple hlld enough white> 
women operntors (37) to render the difi'erencC'R ~onclllsive, 
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fact that farm propcrty has been inherited, or that possession was 
gained by other parallel methods. (Fifty-eight percent of the farms 
operated by white women in the Upper Piedmont were acquired by 
inheritance as compared with 16 percent fOl' the white male-operated 
farms.) 

HOW FARM WAS ACQUIRED 

As the amount of capital available to the operator in farming de
cidedly influences his success, the inheritance of farms should provide 
an initial advantage. That it does, from the standpoint of available 
capital, cannot be denied j but according to comparisons between 
owners who bought and owners who inherited, the inheritors covered 
by this study made a less fayorable showing in average yield and yield 
variability than did the purcha.:;ers. This means that certain counter
balancing UnfR\'(ll'able factors connected with inheritance tend to 
overcome the initial advantage of a gratuitous capital investment. 
(;omparisons between these two operator groups as to yield and yield 
variability, and certain operator chamctcz'istics nrc shown by sample 
Hl'eas in table 31, page 139. 

The data show that the operators who bought their farms averaged 
9 to 12 percent higher yields in the Fppel' Piedmont and 4 to 6 per('en t 
higher in the West 'Texas Rolling Plains. ~l Stability of yields also 
tended to favor the purchasers, palticulal'ly in Texas. Also, the West 
Texas Rolling Plains data on yield risk, showed that there was a 
greater abanclonment of ('otton acreage among inheritors (2.3 percent 
as compared with 1.9). It was found that yields for the longer-pedoe! 
ftll'llls (those with 8 or 9 years of yields) had a lllore rapid upwal'd 
trend in the Fpper Piedmont, 11ncl a 1('£;$ I'fipid downward tz'cnd in the 
Texas smnple.22 On the part of the pUl'chasers, this may indicate 11 
more rapid adoption ancl exploitation of the new techniques of pro
duction ancI the cumulative effect of soil-improvement practices. 

Further examinatlon of the data shows whereill operators of pur
chased farms were superior and inferior, so faJ' as operating practices 
arc concerned, to those inheriting farms. It is apparent that they were 
not greatly superior jn productjon factors, celtainly not enough so to 
explain the di.fTel'cntials in yields. Although a highel' percentage of 
jnheritors occupied more severely eroded farms, the differences were 
not large otherwise. In the Upper Piedmont, purchasers used 30 pounds 
ll1or~ fertilizc!' pCI' acre and had a somewhat bettel' r('cord as J'(,!Tards 
the tl'l'uting nn([ ('lcaninR of planting seed. But all th('se diffel'~lces 
even tnking into account the existence of somewhat less el'08ion, prob~ 

2t A stqdy in Illinois of the fadors affecting Sllccess of farm 10lins (1) lends to 
confirm these results. The authors (AckermilO and Norton) fOllnd that, although 
inlleril('d fa!'!ns were mOl'e \'nluahl(', 10lms mHde on pllI'chased farms were more 
$uceessfu! than those on farms acquired by inheritance 01.' girt despite lhe fIlet 
tllnt the soils of inherit.ed farl1\1> were con1>idercd supedol' to those on farms 
pHJ'ehnsed. No indication wllS ghT('n as to why the .lonns On these farms were 
more successful. 

22 Beginning with fable 31, the 5-year averages ha\'e been omitted primarily 
because nothing new;" ndcled. This period WH$ included in the last three tables 
referred to in order lo demonstntte to the reader that the other two period 
!w(,rllges (3 01' more years nnd 8 01' 9 years) show the relntionship about as 
efficiently fiS the 5-ycnr period averages (1938-42) based on ginning records For 
this reason, no further reference in tlliSi study is made to the 5-yenr period .. 
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ably are not enough to account for the higher average yield of those 
farmers who bought their farms, especially when the greater educa
tion and younger average age of the inheritors are taken into account. 
Some of the difference may be due to managerial ability and the con
ditions under which the two classes of farms arc operated. 

For analytical purposes, the conditions under which farms are ac
quired by inheritance may be divided into two major categories
those left in the natural course of events to the nonresident child, 
and those left as consideration for the child's having remained on 
the farm. 

Farms may pass by inheritance to city relatiws, or to farmer rela
tives who live in the community or On an adjoining farm. In the 
former case, the inherited farm would, as a rule, be operated as a 
tenant farm, and the effects on yields ane! yield risk woule! be th08e 
of typical tenant-operated farms with uncertain tenme. But if the 
heir lives in the community, or on an adjoininp; farm, he would he 
likely to haye the familiarity with and intcrest in farming to capi
talize onhi8 inheritance. Farms of this kind would be expected to 
show up lnore favorably with respect to average yield and yield 
variability than other groups of farms. 

'Vhen a farm is bequeathed as a rewUl'd for the child's remaining 
on it, although the factor of intC'rest cnn be reasonably assumed. the 
operator may be of somewhat lowC'l' inherent managerial ability and 
1(,8S matur('ly dcyelopec1 than the typical owner-operator who bought 
his farm with money sand or raised throup;h some financial institu
tion. Although the purcha::ed farm wmally rC'flects the owner-operator's 
IikrR and judgment in its sekction, the inherited farm cloes not neees
:;arily ~how either. Those who inherit farms might be expected to b(' 
somewhat less bold nnd energetic than their brothers who acquired 
land by other means, or who left the businC';:,;s of farming altogether 
to find city employment. Furthermol'(" their managerial d('Y(']opment 
might be hindeJwl by the domination of the older genel'Ution, which 
could prevent them from reflecting the alc'rtJ1('ss amI progressiY<'ness 
in farm operation that their age might W!lIT!lnt. On these farms this 
may mean tlmt by the time the father rctin's or dies, the younger 
man hm; pass('c1 his physiral prime and has b('coJl1e s('t in the ways 
and methods of an oldel' genel'Ution. 

In order to test the possible effect of parental influence on the 
development of managerial ability, the 59 inh('rit('d farms in Hw 
Upper Piedmont were examin('d for the degree of experience that the 
operators had obtained on the farm before they assumed active opera
tion. (Owing to tabulation limitations it was noL pos:;ible to analyze 
similarly the 33 inherited farms in the T('xas sample.) It. was found 
that only 18 of the op('rators had acquired considel'Uble ('xperience on 
the farm before becoming its operator. Fmthel'1110re, the inheritors 
with experience befol'(' inheritance appeared to be less able than the 
other inheritors in several <ways. Although they planted more acres 
to cotton (17.6 acre:; ('om pared with 14:.7), theil' average years of 
schooling were fewer; they used about 50 pounds less f('rtilizer p('r 
acre on the avernge, and they kndC'd to lISC inferior prnctices in the 
acquisition and t.reatment of pllU1ting s(>('c1. On the other hand, th(>j' 
had some favorable production factors, as compared with those inheri
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tors who had had no previous experience; that is, they were younger, 
more experienced, engaged relatively less in off-farm work, and planted 
a higher ratio of legumes to cotton acreage harvested. 

But despite these apparent counteracting influences, inheritors with 
previous expel'ience averaged 40 pounds of lint cotton less than inheri
tors without previous experience, and 56 pounds less than purchasers. 
This amounts to 13 and 17 percent lower average yields, respectively. 
The bases of comparison are the averages computed from three 01' 
more years of yields reported during 1938 to 1946. 

There was no significant difference in yield risk. When the com
parisons were made on the basis of 8 01' 9 years of yields, however, 
it was found that although the differentials in average yields were 
somewhat nal'i'owed, the differences in yield risk became more notice
able, The ris-k was 4 percentage points highcr than for inheritors 
without exp('l'icIl('e ancl 12 percentage points higher than for purchasers. 
Furthermore, the trends in yield showed significant differences, The 
inheritors with experience had a downward trend of 4 pounds yearly; 
those without experience on the farm before inheriting it had an 
upward trtmd of 6 pounds annually, wl1ich equaled the annual im
provement in yielcl fnl' tIl(' operators of purchased farms, 

Therefore, these data indicate that if thc length of previous experi
ence on the inherited farm wcre held constant, the difference between 
the operators, of pl.lrchased farms and the operators of inherited farms 
would be 11ar1'0\\'e1l considerably, especially with respect to average 
yield, Although the numhcr of operatOl'S with previous funning expe
riencc who inhcrited farms j:::. somcwhat small for the significancc 
desired, the l'et:'ults give ~()l1le support to the opinion that the son who 
remains on the farm with his father may have less inherent managerial 
ability IUl(l l('s8 (-hance for it::;. dc\'elopment than the son who strikes 
out on hili own. 

Further study will be requir<:'d. 11OWe\'el" hefoJ'c definite conclusions 
can be dmwn re!!;llrding SOlne of the points mis-ed here, The father
son farm opC'I'ating agrC'C'I1l(:nts, which have receiv('d much attention 
recentl~·, an' an attempt to formalize the e1iyision of managerial rc
sponsibilitie,;; between n father who wishcs to retirc or begin "taking 
it easy" lll1d a :,on who ha:, the opportunity lo, 01' must, remain 011 
the IHllllC' fal'Jl1. Within tbe fram(>\\'ol'k of a busin(>sslike a!!;reement, 
the son (01' :<ol1-in-la\\' I who rcnUl.ins \yould have a b(>ttel' idea of the 
bOlindariPR within ",h1<-h 1)(' ran muke his own derisions, Such a~ree
nJents sho\ild makC' farming on the home farm morc attractive to all 
hOJUc-stayin (!; hC'irs. 

Y~:ARS OF SCIIOOLING 

XUllleJ'OUl' fnl'l11-nH1.I1agc'lllent studies haye shown a positiyc relation
ship /)('t\\'N'n yenl':; of schooling nnd type of eduration on the one 
hlind ancl SlH'(,l'SS in farm busil1l'RS on tl1C' othCl', They have demon
strated fnirly conelusively thllt nlthollgh InbO!' income trnds to increase 
great!y 115 n n'sult of ye!lJ's ;;:pent in school., an agricultuml training 
contl'lbutes mu('h to the mflut'n('t' of educni1ol1 on profits from farm
ing, Factors as:lOcinted with the increase in education and in labor 
income in a more ultimnt(' sense were Riz(' of business efficiency in 
production, anrl effieiency in marketing, Th(l dirl.'ctness' of cllusation, 
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or association, is not clear as these are, to a considerable extent, a 
function of education and ability, or both. Level of education may 
or may not be analogous with managerial ability. 

• The data obtained fr0111 this study by cross-classification against 
years of schooling showed that a relationship existed between years 
of- schooling and average yield but that any relationship that existed 
between years of schooling and variability in yields was too irregular 
and complex to mean much. In the Upper Piedmont, according to the 
figures, the average yield increased with education through the 9-to
ll-year group, then dropped off, and variability of yields declined. 
In the West Texas Rollil~;i; Plains, average yield was apparently not 
affected by years of sehooling but the coefficient of val'iation increased 
with the number of years, Thus education appears to have had an 
opposite effect on stability of yields in the t,,·o regions. These con
tradictory findings in the two areas suggest that years of schooling 
may not be as ('\osely related to the size of an operator's average yield 
and the variability in his annual yields as some of the other factors. 

• 

Agricultural education of farm operator;:; favorably affected aver
age yield in both regions but, according to the data, had an ilTegu
larly unfavorable relatinn:;hip with relative yield variability. As agri
cultural training of operators inc'reHsed from high :;chool and beyond, 
averagc yielrls (although on a higher lcvel than that of the non
agrieulturally trained) declined in the -Cpper Piedmont but rose 
:;lightly in the Texas z:ample; yield variability showed a tenciency to 
decline as agricultural trnining increasrcl bryonci high ::;choo1. but 
remained on a higher level. than was tnl(' for nonagricultural group::; 
in the -Cpper Piedmont. Lower aycrnge yields for the group of farm
crs beyond high sehool \\'rre apparently clue to the greatC'1' em1)hasis 
on size of the eotton enterprise at the expense of land quality. 

Although in the l~ppel' Piedmont, cotton acreage of the higlH;chooled 
operatol' group exceeded that of the fourth-la-seventh gradc group 
by 20 to 31 l)el'Cent, the group trained beyond high school had cotton 
acreage:i that exceeded by 79 to ] 18 percent that of tlw fourth-tn
seventh grade group. Tn the Texas Holling Plains the differential:; wrl'e 
roughly analogous-IO to 17 and 84 to 103 percent respectiY('lv (tablC' 
32, 11. 141). Evidently th(> better school('d group of operators 'found it 
more e('ol1mni(' to stlerifice awrnge yield to ;.;ollle extent for thr. greater 
advantages realized from larger acrellp;(' and greater total produdion. 
Economi('s realized from pURhing ma('hinery and l1lanagC'rial Hhility 
to near-eapaeity usc would he the chief consid{'ration, especially in tl;(' 
Texlls sample. 

• 

The rea:ion why the agricultUl'lllly train('<1 o/wl'ators tenelecl to hnve 
higher uncertainty of yi('lclf;, it i,; l'uggel'tec1, is he('ause of the greater 
interest and lllertm',;,; of this group of fal'J)1prs in introducing prorr
ressi\'e changeR. Th<' more rapidly IH'W tC'chnicllles nrc .intr'oduc("rl. 
the les:; time is left for long trial, find consequently mol'(' crrorf; nrC' 
macle in both selection and u:~e. This f;UPPOl:;itiol1 i:; J1artinlly l'Up
ported by the more rapid upward trend in yi('lcI:; founel among 
the 8- or 9-year fnrms of this group of Olwl'lltol's in the rppel' 
Piedmont; and it is partially disprow<l by till' InrgC'1' downwllTC] trend 
in yield for the agricultul'lllly trained than fOl' the nonagriC'ultul'!llly 
trained operators in the T('xas :-ample. 
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A discrepancy also arises from the differences in rel!ltive aballd.on
ment of acreage. In the Upper Piedmont, comparatrvcly speakmg\ 
the agriculturally trained operators had the highest abandonment of 
aCl'eage of any group of operators, wlwl'C'as in the Texas Rolling Plains 
they had the lowest. In the former area, the higher rate is probably 
a reflection of speed and alertness on the part of the operators in 
using the land for other purposes, while the lower rate in the West 
Texas Rolling Plains is perhaps an indication of lack of suitable alter
native enterprises, considering the time left to replace the acreage of 
cotton that shows prospects of poor yield, "\Vhel'e it is possible, as in 
the Upper Piedmont. to plant a subsequent crop on land planted to 
cotton that has been abandoned, there is an incentive to do so in order 
to make use of the fertilizer already applied on the cotton, In the 
West Texas Rolling Plains, on the other hand, as the l'atl1f'l' scarce 
hm'vest labor is paid at piece rates, little is lost by continuing to 
harvest poor crops, In this area, whether cotton was picked ai' left 
('as a failure or nC'1l1' failure) til(' effC'ct of abandonment on u\'C'rnge 
yield and thC' coeffirient of yiC'lci 1'ariability were lhe same for the 
purposes of thiti study, as both yield nlCaSUl'es wC're computed on the 
ha;.;is of plantrd acreage in (he Texas sample, 

YEARS OF EXPERIENCE. 

As no two farms are exactly alike, each time an opcmlol' 1110\'es 
11e lllU:lt l('arn the eharaC'tC'rh:tic~ and heha1'ior of the new farm by 
trial and el'1'Or, which requirr$ time, )loreoYer, any scheme of land 
lllanagC'lll(,llt of allY dC'gr('c of ('omplC'xity. such as a rotation system, 
ft'rtilizalion ane! .liming. llne! dminage and terracing, may not retul'l1 
full benefits until several years have elapsed, Therefore, the duration 
of the operator's occupancy has a bearing on his yields and on othel' 
Ill('HSUreS of his sUC'C('i'iS on the farm. Low-quality managemen t may 
:,how either pOOl' yi(>lds or a decliI1l> in yields, ·whereas management of 
high quality would he expN:ted to reflect gains, 

In figure 6 an' shown tllC' average yield and the coefficiC'nt of yaria
tion for varying tln1(' interyals of experience and aecOl'cling to major 
groups of opC'mtor8. ThC' data indicnt(.' that maximum avC'ragc yields 
w('r(' obtained by operntors who had had around ] 1 yC'ani of experi
('n('C' gro\yjl1~ cotton on thl? ]946 fnrlll in the FppC'l' Pi('(lll1ont and 
around 20 y('ars of I.'xpl.'1'iC'I1('(' 111 the Texas Rolling Plain~, The Itmis
cC'lIanI.'OUf''' operators. who aYeraged highC'st yield at around 28 yC'ars 
of ('xpPl'ience, fornH'd nn pxreptiol1 that was not particularly significant, 
(\f'it was based on only n f('w rases, 23 

An additional ('ffl.'c\ of e:q)eri('ncp was that thc minimum coC'fficicnt 
of variation in fam] yields tC'ndl.'d to OC(,Uf simultaneClwdy with the 
mHximum in yiC'lrl; nne group of operators in earh l'C'l!ion (Uother 
whiff''' 01)('rat01'8 in thC' rpp('J' PiC'cil11ont and shal'C'-rcnt('l':'i in the TC'xas 
Rolling l'Ia)n:;) showed rn.thC'l' largE' diff('rentin.ls between th" C'xtrell1ri'i 

23 Tht:" dl"nnition of "fnrm" \'aries somewhnt. from thaL used heretofore. In 
ol'drr (0 rliminale differences iry. (hI" fivrrnges, due to vnrying numhers of years 
'Ipon whirh they nrc bnsrd (pnrtl('uJariy the effed.~ of the 3-yrar ffirms), rl'corcls for 
Il.H fanns not r~porlin~ 5 yenrs or yields during 1938-12 wpre omitted. Thill rl'dil(,l'd 
the Iltunher of re('ords and tended to assure rellsonllbly conslant timl' infl'r\'l1ls 
ns bllSI'8 for Ihl' nv('rng('s. 
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RELATION OF YEARS OF EXPERIENCE OF 

FARM OPERATOR TO COTTON YIELDS AND 


THEIR VARIABILITY IN TWO AREAS 
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U 5 Df;PARTM(NT or ACfttCULTUR£: H[G.479.u·X BUREAU OF "aRIt'U\.TURAL eCONOMICS 

FIOURE 6.-The optimum effect of experience on yield and relative vuriability of 
yield appears to haye been. reached at approximately 11 years in the Upper 
Pledmont and at about 20 years in the Texlls Rolling Plains, except for lhe 
miscellaneous class of operators which reached it at Ilround 28 years. In bolh 
areus, the minimum in yield variability agreed closely with lhe maximum aYer
age yield, or depurted from it to only a minor extent. 

and a strong inverse correlation with the curves of average yield. The 
managers with the best records in the two samples were white owner
operators (men who bought their farms) in the Upper Piedmont and 
share-rcntcrs in Texas. The lines fol' each in t11C chart strikingly con
firm their superiority, for each had a sharper and more distinct increase 
to the maximum in average yield, and contrariwise 11 sharper decline 
to the minimum in the coefficient of val'iation, than any of the other 
groups of operators in each area. 



38 TEOHNICAL BULIJETIN 10421 U, S, DEPT, OF AGRICULTURE 

With reference to all groups, the rise in yield with years of exped
ence to 'a maximum reflects the period required lor olJerators to learn 
the soils of the farm ancl crop-weather relationships, and to work out 
a thoroughly satisfactory system of land management for the far111 j 

whereas the decline from maximum yield with further increases in the 
duration ofocGupllncy indicates the influence of the aging of the opel'll
tor and h.is declining interest lind alel'tncss in agricultural pl'ogl'ess, 

ACE OF OPERATOII 

'rhe age of the opel'lltor may be expected to affect the yield func
tion, as it is related to othel' factors that lJave a more direct con
nection-such as physical stamina, educaLional level, progressiveness, 
and capital accumulation, When the operator performs most or nil 
of the farm work, the effect of age 011 physical stamina wi11 affect 
the results. Much farm work in connection with the production of 
cotton, especially in areas in which mechanization is not COlllmon, is 
heavy, In these areas, younger men would have nn edge ovcr the 
older fltrmel's, In the case of educational level, othel' things being 
equnl, the youngel' farmers arc likely to be in better position, 

Obviously, educntionul fHcilities and scholastic content differ.' toclny 
from those of 25 yenrs ngo, Hnd both nrc expected to contimte to 
im)11'o\'c, rrhcrefol'e, the younger Inl'lllcrs might be expected to ex('('I 
the older farmers in educational level and in J)l'ogl'essivencss, 

Even if cducationnl levels are equal, the older fanners may be: less 
openminrled toward new developm(mts in agl'icultUl'c, Age brings in 
its wake incrcased caution nnd conservatism. One aspect of age that 
fllvoJ's the older fanners is the Il1ntter of accumulation of capitaL If 
a fal'l1Jer has been moderately successful and thl'ifty, he usually has 
mOl'e rapital llrcumulated, either in rcnl estate or other invcstments, 
than the younger farmers, But the lntter may have n credit advantage 
in being able to wesent their business pltllls in n more favol'able light 
and lllore nptimistlcally, 

In the West Texas Rolling Plnins area, it was found that age of 
operator was not closely related to ltvcl'age yield, In the Upper Pied
mont, ho\\'eYl'l" aYernge yields fOl' white owner-operators (men) who 
pUl'chnsed were highest in the age group undel' 3]; for other white 
operators, in the age group 31 to 40, Ilnd for Negro opemtOl's, .in the 
age group 41 to 50. TIltls tile mrrximulJ) ill nvemge yield hlt'rN1Secl one 
nge group of 10 yenrs with each change in operator's group, 

In the Uppel' Piedmont, the difference in avcmge yield from highest, 
to lowest WIlS 113 pounds, or 28 p('rcent (with n secondary peuk dif
ference of 50 pounds, or 15 percent) for white owner-opel'ators (nlCn) 
who purchased j 46 pounds, 01' 14 percent, foJ' other white opemtOl's; 
l),nd 112 pounds, or 35 percent, for Nt'gro operators, Therefol'c, the 
shlll'pest differential was indicated fOl' Negro opemtol's, As It muttel' 
of fact,. it appeal'S that ns the efficiency of the lllanagel'ini gl:OUp 
improvt'd, the ('fTert of age became less marked, For instanee, thl' 
effect· of age is apparently more pronO\I/1('cd for ('other white" OPCl'Ll

tors than for white owner-operators (mel1) who bought their' 1946 
farms-the highest qunlity of managers of the three groups (fig. 7), 

In the Upper Piedmont, the incl'rase .in effect of age as the quality 
of management declined if; <lir('rtly associated with the degl'eC of phY81
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RELATIO.N OF AGE OF FARM OPERATOR
-. TO COTTON YIELDS AND THEIR 

VARIABILITY IN TWO AREAS 
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FIGUlIE 7.-Mll.ximuffi ayerngr yirlds \\'rl'l:' oblained by lhe groups of operators nt 
different age leyels, allhough the ditTerrntial due to age was !'Hlher smnll in the 
,Vest Texus Rolling Pluins. There Willi no strong I'ehllionship between uge 
and lhe coefficient of vurintion in yields. In lhe Ullper Piedmont, no rrlll.tion 
('ould be dctecte(l; but in lhe ,VrsL Texas Rolling Plains Vllriability of yield 
lend cd to incl'ense with ngc, with two oprrator groups showing definite maxima 
-"owner opernlol's" in thr 41 lo 50 uge group, and "olher operators" in the 
51 to 60 age group. 

cal participation in pro(hlCtion of cotton. Negro operators participated 
a great deal more than did white owner-operators. This was borne.• out by the fact that 92 pel'cent of the Negro operators used family 
labor, whereas only 52 percent of the white owner-operators did 80. 

In other words, the operators who got the superior results apparently 
spent a higher percentage of theil' time in managing labor and in 

http:purcha.ed
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looking after other business matters of the farm. Consequently, physi
/Jal stamina was related less closely to success in producing' cotton 
than in the case of the operators who did the work themselves. But 
the better educated and better informed groups of operators were able 
apparently to manage their hired help about as well at any age. 

Age of operator apparently affected very little the size of the coeffi
cient of variation in the Upper Piedmont. But in the West Texas 
Rolling Plains the coefficient of variation tended to rise strongly as 
age increased. However, the groups of farms operated by owners who 
purchased and those operated by other groups of operators showed 
peaks'in variability of yields) followed by considerable decline in the 
coefficients, the peaks occurring at the age groups 41 to 50 and 51 to 
60 respectively. It is suggested that the unfavorable effect of age on 
stability of yields in the Texas sample was because of the slowing 
effect of age on decisions, and on their execution. In an area subject 
to great vicissitudes of weather) timing is important. 

ORIGIN OF OPERATOR 

In his analysis of the lending operations of the Federal Land Bank 
of Springfield, Hill (15) found that both operator's origin and previous 
experience had a significant bearing on the success of loans. Bor~ 
rowers from the same farming region (the Northeast) who had had 
previous farming experience had about half the foreclosure rate of 
horrowers from the same region who were without previous farming 
experience. Borrowers who came from other regions and who had no 
previous farming experience in the Northeast had a foreclosure rate 
about four times that of the fonner and about double that of the 
latter. Hill attributed the very high foreclosure rate among bor
rowers from other farming regions to mistakes in choosing farms rather 
than to lack of experience. Either they lacked judgment in selecting 
a good farm, or they were sold one at a price in excess of its actual 
worth. This failing is indirectly the result of lack of experience in 
judging thc performance of different soil types and the importance of 
such factors as drainage, topography, and nearness to market. 

The majority of the operators who reported three or more years of 
yields came· from local farms-SO percent in the Upper Piedmont and 
57 per\!ent in the West Texas Rolling Plains. Next were those from 
farms els\'\where in the Cotton Belt-17 percclt werc thus classified in 
the Upper Piedmont and 37 percent in the Texas sample. Only a very 
minor percentage came from local towns or cities. But some funda
mental diffc':ences in yields and in production factors are found among 
tl1Cse groups of operators, as shown in table 33 (p. 142). The data 
show that operators from local towns and cities had the highest yields 
,but also the highest relative variability in yields. This group also 
had by far the highest percentage of abandonment of acreage in both 
samplcs-1 percent in the Upper Piedmont; and 4.3 percent in the 
,Vest Texas Rolling Plains. 

In the case of the other two gl'OUpS of operators, the relation to 
yield was not consistent. In the Upper Piedmont, operators from local 
farms had a higher average yield than those from farms elsewhere 
in the Cotton Belt and a somewhat lower variability of yields. But 
in the Texas sample, the opposite relationship existed between the two 
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groups. Operators from elsewhere, now farming in the Texas Rolling 
Plains, in addition to having higher yields and lower coefficients of 
variation than operators whose origin was local, planted an average 
of almost 10 acres more cotton, but planted a somewhat lesser per
centage of it on the contour (a practice highly recommended for 
conservation of both soil and water in the Rolling Plains of Texas) 
with no higher percentage of abandonment than operators from local 
farms. 

Because of the contradictory relationships to the yicld factors of 
the two groups of farm operators with farm backgrounds, conclusions 
are possible concerning only operators from local towns. Although their 
number in each area was comparatively small, the extent to which 
they differ from the other two groups was striking. Thcy obtained 
higher average yields i but from two standpoints they were poorer risks 
in regard to yields because they had higher variability of yields and a 
higher percentage of acreagc abandonment. The greater yield risk 
of these operators indicates two opcrator charactcristics-more experi
mentation with new techniques of production and quicker acceptance 
of losses as shown by the higher percentage of abandonment, of planted 
cotton acreage. (This is partially affirmed by the fact that those farms 
among them whose records of yields covered 8 or 9 years had a more 
rapid upward trend in yield or a less rapid downward trend.) Appar
ently the operators were more ready to plow up lands that showed 
poor prospects for profitable yield 01' thcy did not bother to hire labor 
to pick over such fields. The othcl' groups of operators might have 
had them picked anyway, thereby reducing the ratios of abandonment 
but with no material effect on yield. 

As the other two groups of opel'lltors (those from locnl farms and 
from farms elsewhere in the Cotton Belt) in both sample areas showed 
a different relationship to yield and yield v~l,riability, no adequate 
explanation can be made of their effects. It is suggested that in the 
Upper Piedmont the more unfavorable showing of the operators from 
farms elsewhere in the Cotton Belt may be attributed to shorter 
experience on the 1946 farm (average of 4 YI.·nI'8) and to the use of less 
fertilizer (80 pounds less on the average). They may also be hancli
capped in some cases because of lack of long-standing acquaintance 
with the local sources of capital. BUG in the Texas Rolling Plains, 
as shown previously, share tenants show up as favorably as owners. 
They probably invest most of their funds in farm machinel'y which 
requires a comparatively large amount of capital. Consequently, in 
an area in which weather conditions are unfavorable for high and 
stable yields, greater fiexibility in choice of cotton farms afforded by 
a capitnl set-up in breadth and not depth is appa1'ently significant in 
explaining the differences. Such operators can keep trying out farms 
until they obtain the best possible advantage from the standpoint of 
the contingencies involved. 

ILLNESS OF OPERATOR 

The effect of illness on yearly yields was investigated, but no analy
sis was made of the relation between degree of illness and average 
yields or the size of the coefIicient of variation. All farms that reported 
illness during any of the 9 ye[trs wOl'e brought into one group and 
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those reporting no illness were brought into another group; Then a 
comparison was wade of the average of the yearly farm yields for the 
two groups. In tabulating the yields for the group for which illness 
was reported, all years wete included irrespective of whether mness . 
was reported for the entire period. No analysis was tried with the 
other method which suggests itself-that is, averaging for comparison 
only· the yields that coincided with a year of illness. This would have 
necessitated splitting the yields of some farms but the results might 
have shown an even greater difference. 

Despite the shortcomings of the method employed, the results do 

indicate that illness of the operator on farms in the Upper Piedmont 


RELAT'ON OF ILLNESS TO YEARLY YIELD 
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FIGURE 8.-Iliness apparently had a striking and significant effect on yearly yield 
in the Upper Piedmont but in the West Texas Rolling Plains there was no 
definite relationship. The extent to which hired labor and tractor-drawn ma
chinery are employed in the West Texas Rolling Plains reduces the significance 
of operator's health and stamina to cotton production and helps to explain
the lack of connection between illness Hnd yearly yields in this area. 

reporting three or more years of yields was associated with a strikingly 
lower yield cOI11pared with the operators who reported no illness. Ill
ness of the operator would affect his ability to work and, if sufficiently 
serioufl, his ability to supervise his farming operations. But in the 
West Texas Rolling Plains there is no regular relationship (fig. 8). 
The average yields in the Upper Piedmont for farms on which opera
tors reported illness but for which less than 3 years of yields were 
available, also showed lower average yields than occurred on the "no 
illness" farms. In the sample from the Plains 56 percent of the opera~ 
tors employed hired labor as the only source, compared with 6 percent 
in the Upper Piedmont. 
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The percentages of farms using sharecropper labor as the sole 
source of labor were 4 and 20 percent respectively. Therefore, the 
typical operator apparently depended less on his and· his family's 
labor in the Texas Rolling PlainS' than in the Upper Piedmont. Con
sequently, sickness would have a less direct bearing on the ability of 
the average operator to cultivate his cotton in the Texas Rolling 
Plains. Furthermore, the fact that operations were completely mech
anized reduced the effect of illness in at least two ways: By providing 
a source of power subject to higher rates of operation for longer dura
tion in a critical period and by reducing the arduousness of the work. 

The conclusion is that illness affects yearly yields unfavorably in 
the Upper Piedmont through the inability of the operator to get the 
necessary operations done; but that in the Texas Rolling Plains there 
may be little or no over-all effect because of greater dependence: (1) 
On hired labor, (2) on mechanization, and (3) on neighbors who often 
help out in such an emergency. Cotton is generally picked by migrant 
labor in the Plains so the operator in this area would not be as much 
concerned in this regard as the grower in the Upper Piedmont who, 
along with his family, often harvests much of the cotton produced 
himself. 

Professor Bonnen of Texas Agricultural and Mechanical College adds 
another reason why illness may be less of a limitation in the Texas 
Rolling Plains. He states that IImoisture conditions control time of 
planting and usually the optimum period for planting is quite short. 
If it is missed there may not be another opportunity. In the Plains 
country it is not uncommon for neighbors to move in with large 
numbers of tractors and prepare and plant or cultivate a sick person's 
crop." (From a letter dated JUly 20, 1950.) 

BASIC FARM CHARACTERISTICS 

The basic farm characteristics which are examined here in relation 
to average yield and yield variability are topography, soil erosion, soil 
texture, and soil color. These four fundamental natural traits of the 
individual farm have a vital bearing on fertilizer requirements, main
tenance of fertilit.y and prevention of soil erosion, and the possibilities 
and economics of use of farm machinery. 

TOPOGRAPHY 

Topography is of material import.ance in erosion control and in the 
economics of farm-machinery use. Topographical ratings given indi
vidual farms by the enumerat.ors indicate (table 34, p. 143) that in 
both samples, steepness of topography influenced average yield and 
variability in yields. As the relative steepness of topography increased, 
average yields declined, whereas. the coefficient of variation of yields 
tended to increase. Topography influences average yield because ero
sion and leaching are likely to increase with steepness of the land. 
Limitations on the use of modern labor-saving machinery increase as 
the roughness of the topography increases. Although the increased 
effectiveness of machinery on level land may not be a factor in higher 
yields, indirect effects from improved soil tilth and greater timeliness 
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of operation would be expected to have a bearing on average yield 
and its relative vai'iability. 

The results of several other researchers tend to confirm these general 
findings. In an investigation of the effect of land quality on farm 
organization and yields in Tennessee, for crop-years 1938 and 1939, 
Bonsor (3) and others concluded that /tas the slope increased in steep
ness there \yas a decrease in COl'll yield, even within the same soil 
series." In a study of factors affecting success of farm loans in 7 coun
ties in JIIinois, covering the loan experience of 827 farm loans between 
March 1917, and May 1933, Ackerman and Norton (1) found that 
t'the percentage of fOl'eclosul'C's was higher among farms with a roIl
ing topography ... than among those on level 1and.ll This indicates 
a topographic disadvantage in either yields or other factors for finan
cial success. 

DEGREE OF EROSION 

The degree of erosion found on a farm reflects the extent of good 
lanel management and the cropping system in use; it also indicates 
for the future the extent of soil building needed, the character of the 
land management required, and the yields that may be expected. 
Obviously, other things being equal, yields may be expected to be 
considerably lower on eroded soils than on uneroded soils of the 
same type. 

Latham U{'), in experiJllC'nts at Moores, S. C., on mixed A-, B-, and C
horizons collected from exposed horizons at different locations in the 
area of the South Tyger Riyel' Project, demonstrated that over the 
4-yeal' pe!'ind 1936-39, with similar fertilizer treatments, the A-hot'i
zon was 1110re than three times more productive than the B, and 11 
times more productive than the C-horizon. He found that, as the C
horizon was so low in the scale of productivity to begin with, addi
tions of organic matter gave relatively the greatest increase in yields 
on this kind of soil. This experiment was conducted on the Cecil soils 
which predominate in the Upper Piedmont sample. 

But experiments on more deeply eroded soils in the "'estern States 
show that similar' conclusions are valid there also. Bennett (2) cites 
an experiment at Tylel', Tex., which showed that the fertilized subsoil 
of Kirvin fine sandy loam guye yields 43 percent below those on the 
unferWized topsoil. He explained the lower yields on subsoils by the 
deficiency in organic matter, impaired structural efficiency, and re
duced a';'aiIabiIity of moisture and plant nutrients. 

In order to test fmther the effect of these factors on yield and yield 
variability, enumerators were instructed to grade the degree of erosion 
of each farm visited, both by obscl'\'ntion ane! in consultation with 
the opcmtOl'.24 This method was crude but under the rircnmstances 
it was p)'obably the best npproach. Itl figme 9 are shown t.he effects of 
degree of erosion on yield and Hs coefficient of variation by impo)·tant 
operatorcategOl'ies in the rpper Piedmont and by types of labo» used 

24 From the standpoint of degree of erosion, there wrl'e scycn possible mtings
none, searcely none, light sheet erosion, heavy sheet crosion, all topsoil gonc, 
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occasional small gullies, and numerous gullies. Ellllmcmtors wrre mostly em
ployees of the Ap;t'icullurrd Adjustment Administmf ion oflit'c and woro familiar 
wiLh erosion Ilnd wifh its elTect Hnt! problCIlli'!. 
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FIGURE g.-Although the level of yields varied with the managerial or labor 
group, incn;msed erosion lowered the average yield of all groups. In Lhe Upper 
Piedmont, where erosion was more (,learly identified, its elTects were propor
tionately greater as the efficiency of the managerial group declined, presumably 
because of the greater premium which heavily eroded soils placed on good 
land m:magement. Yield vllriability tended Lo inerease with degree of erosion 
in lhe case of all operator g1'OIIPS in Lhe LTpper Piedmont and one of the two 
labor groups in 'Vest Texas. 

• in the West Texas Rolling Plains. In both samples, yields declined 
with the degree of erosion but the decline in the Upper Piedmont 
sample was sharper. In this sample, the differential in avel'age yield 
associated with degree of erosion also increased as the efficiency of 
the group of operators declined. The groups of opemtors given in the 
chart reflect managerial ability to obtain and utilize the factors of 
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production. The differential in average yield from light to heavy 
erosion 'was 25 pounds, in the case of the white, male owner-operators 
who bought their farms; 43 pounds for other white operators; and 
80 pounds for alI Negro operators. 

In the 'Vest Texas Rolling Plains, a similar tendency for the average 
yield differential to widen with decline in the quality of the labor 
employed 2" was also apparent. It was especially marked in the 
low-efficiency labor groups-croppers and family labor. On those 
fat'ms that used hired labor and combinations of it with other types, 
the grades of el'Osion set up by enumerators affected average yield 
very little. However, in the case of farms using cropper or family 
labor ancl combinations with hired Jabor, the decline in average yield 
from light to severe erosion was 3i pounds. This amounts to 24 per
cent and is quite significant for Texas. 

As there is cOlJ1j1Uratively little severe erosion in Texas, the term, 
rfsevere erosion," lllay not have meant the same thing to enumerators 
there that it did to enumerators in the Upper Piedmont, where a great 
deal of severe erosion and extensive gullying is found. 26 Furthermore, 
because of differences in the fundamental processes of soil formation 
(downward percolation in the Southeastern area and upward peI'cola
tion in ",estel'll Texas), fertility is not greatly affected by soil erosion 
in the ,Yest Texas Rolling Plains but is seriously affected by it in 
the "Gpper Piedmont. The greatest· influence of erosion in this area on 
average yields ,,-ould appear to be through the effect of soil loss on 
soil stnlCture and organic matter. 

In both sample areas, the increased differential in average yield 
from soil loss, associated with kind of operator or type of labor, reflects 
the prcmium on good soil management that the more severely eroded 
soils require. Operators with sufficient capital and necessary knowl
cdge UJ'e able to 111o,'e more quickly, effectively, and surely, to mini
mize the effects of a heavily eroded soil. 

In the "Upper Piedmotlt. yield variability showed an irregular ten
dency to increase with erosion. There appeared also to be a differ
('ntial increase in variahility of yields as between owner-operators 
and Negro opemtors; that is. not only did variability of yields rise 
with soil erosion but it rose more rapidly in the case of Negro opera
tors. In the West Tcxas Rolling Plains, only those ffU'll1S using cropper 
or family labor and combinations with hired labor showed a strong 
t('ndency for Ylll'iahility of yields to rise with degree of erosion. How
('WI', hoth classes of farms showed a strong tendency to abandon 

25 Tj:Jlr of oprrcttOl' Ilppror;; to he ('onsidrrahly less important as nn analyti~'(d 
fador In Ih(' T('XIlR sampl(' thun (h(' kind of labO!' employed, whiC'h r('fleets man
np;el'ial ability not only to dis('riminal(' in hiring rapahl(' help, but in oth('1' 
manUg(,l'illl fUI1!'lion:; as w(olL 

~o Profcssor Ronnrn of 1lJ(' 1'(';ms Agric'Hllmal and M(,(·hanical CollegG (\H('1;
Oons t11(' ('xist(m!"e of "hellvy" crosion in til(' T('xas Rollinp; Plains on thc basis. 
of the Soil Cons(,l'mlion S(,I:\'i('(' IllIlPping of 32,584 (Ier('s whidl showed only 8,8 
jlrr('('ni mod('rnrr ('ro~ion and 0.7 !lPI'('l'nt $C\-Cl'(, Nosion. Th(' I'(,SHIt!> indi('atNI 
nrC' nol to bl' ('on;;idl'r('d as (Inalogolls to Soil COlls<'n'lllion S(,I'\'i('c eOllc('pt;; of 
el'osion-l'x('rpt os thoRI' whie·1t roill('ide with the ('on('epls of dl'gl'('r of e!'ORion 
of (Igl'i('ul!lII'ul wOl'k('r$ who hlld hat! lUlle'lt N:p(,l'i('n('(' with imlllers in the Ilrea. 
APllC'/u'nllC'r hlll'1 p('rhaps p)Il,YNI a Illl'gl? pllrt in all of th('sc rat ings but the restIlts 
iJulk'atl' that rm ohjl'div(' hORis hns \)1'1'.11 d('fm-miu('d by whit'h valuable informa
tion as to yield and yil'ld risk for individuHI farms may he inferr('d. 
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cotton acreage as the degree of erosion increased. The effects of ero
sion on the percentage of abandonment rose sharply as the efficiency 
of labor employed declined. This is shown in the following tabulation : 

['creelltay. oj COt/Oil 
acreaue aballc/ollcd 

lIired labor alld 
combi"ai i01l:l 

CrOlllJer or jumi/II 
labor Glfd combi7wt iOll8 

with vllwr t·llpell with hired labor 

Light erosion ...................... . 
Heavy sheet erosion ......... , ...... . 

0.9 
.7 

1.7 
3.0 

Heavy loss of topsoil and gUllying .... . 2.7 21.0 

SOIL COLOR 

Rice and Alexander (,g7) rank the different soils, classified accord
ing to color, in the following order of productivity: Dark-brown to 
black, red or reddish-brown, yellow, gray, and white. They caution 
that color in itself is not important but that it often serves to indicate 
other soil conditions that are. The dark-brown and black in soils 
are often caused by a higher content of humus, which is associated 
with a favorable soil structure and adequate supplies of nutrients such 
as calcium and nitrogen. When these colors are due to a high con
tent of some mineral or to poor drainage, the soils are likely to be of 
low quality. 

Red soils owe their color mainly to compounds of iron, that is, 
unhydrated iron oxides, which do not exist in poorly drained soils i 
therefore, such soils have good drainage and aeration and are very 
favorable to crops. The yellow in soils is believed to be caused by 
hydrated iron oxides. Many yellow soils are imperfectly drained j 
others appear to have acquired their yellow color because of previous 
poor drainage. Consequently, these soils are inherently of low pro
ductivity. The gray color in soils may be due to lack of sufficient 
oxygen or to low content of organic matter and iron. Soils with re
duced compounds of iron are commonly gray or bluish gray and may 
be mottled with yellow or rusty brown if the water table fluctuates. 
Normally, they support a very specialized or stunted vegetation. 

As with topography, erosion, and soil texture, the enumerators rated 
each farm with respect to its soil color in order that the possible bear
ing of color on the yield factors under investigation might be learned. 
That the very rough descriptive terms for soil color arrived at by the 
enumerators are rclated to the problems being analyzed is indicated 
in table 35, p. 144. The data there shown indicate that both average 
yield and the coefficient of variation in yield varied in both samples 
rather significantly with the soil-color characterizations of the farms. 
The ranking from high to low in average yield, of the soil colors in 
the Upper Piedmont sample, was dark-red, gray to gray-yellow, red 
~0 gray-red, and othcr colors; in the Texas sample, the rankings were 
dark-red, red, and gray-red, dark-brown to black, gray to gray-yellow, 
and other colors. With one exception the l'ankings in relative variability 
of yields were the same. 

The difference in average yield from highest to lowest was .51 pounds, 
01' 16 percent, in the Upper Piedmont, and 18 pounds, or 10 percent, 
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in the West Texas Rolling Plains. Differences in the coefficients of 
variation were 33 and 12 percent respectively. Apparently, the pro
ductivity differentials between soil colors WeI'l} less distinct in the 
Texas Rolling Plains. Further, the order of productivity as deter
mined differs from that reported by Rice and Alexander (27). The 
differences are probably due to the influence of erosion on soil color, 
which lS especially important in the Upper Piedmont where loss of a 
gray topsoil gives a red subsoil in whole or in part, depending upon 
whether part of the gray A-horizon remains as a sheet or in islands. 

Some phases of the highly productive Cecil soils of the Upper Pied
mont have a gray A-horizon. When eroded, they might very well 
fall into the third color-group for the area. If uneroded, or not greatly 
eroded, they would fall into the second color-group. On the other 
hand, the dark-red color-group, the first and the highest yielding of 
the four classes shown, would include the reddish Cecil soils, which 
are quite productive and widespread, and the Davidson series which 
is the best ofall. 

A few other points may be made from the data in table 35. Fer
tilizer applications apparently did not account for the differentials in 
yield and yield variability. Except for the last soil class, which in
cluded only 6 farms, the quantity of fertilizer applied was nearly the 
same for all soil-color groups. Only 20 pounds more were applied on 
the average in the first group than in the second and third groups. 
But in both samples, with only one exception, the percentage of cotton 
acreage abandoned was highest on the soil colors that rank lowest. 

The conclusion is that rankings of soils accol'(ling to color showed a 
fair degree of differentiation between average yields and uncert.ainty 
of yield. 

SOIL TEXTURE 

The texture of soils is of great economic importance. The coarser 
textured soils are often devoted to crops that require much hand labor. 
These are light soils, generally of low fertility, and quick to warm 
up in the spring. This last-named quality gives them an advantage 
of earliness which is important in moving truck crops to market at a 
profitable price. On the other hand, the finer textured soils-the clays 
in particular-are likely to be heavy ancI stiff. UsuaHy, they require 
heavy machinery for tillage and the systems of agriculture used on 
them tend to be more extensiye. 

Certain other aspects of soils which have a bearing on crop growth 
are also indicated by texture. Texture indicates drainage; it has a 
bearing on structure; and it is related to the readiness with whi('h 
ccrtain minerals b('come flwdJablr. The sandy soils, particularly the 
coarser and deeper sands, often lose moisture too quickly and arc 
low in natural fertility. Clay soils, although they are a great deal 
more fertile, mny he too compact and have PDOI' aeration. 

Texture was judged by the enumerators in the way explained in 
connection with other physical characteristics. The relation of texture 
to yields and their variation is given in table 36, page 145. In both 
samples, the sandy soil had by far the highest :l'ields and in the West 
Texas R.olling Plains they also had the lowest coefficients of variation 
in yield. In both an'af;, tlw clays made a rather poor showing in 

• 


• 


• 




• 


• 


• 

lNFLtrENOBs ON COITON YIELD AND 1'1'8 VAHIABiLl1'y 49 

average yield-the lowest in the Upper Piedmont and the next loweste 
in the West Texas Rolling Plains-and they were associated with the 
highest yield vadabilitYe 

The poor showing of this class of soils isuncloubtedly a reflection 
of soil erosion, especially in the Upper PiC'dmont where, aftel' some 
years of erosion, the very desirable sandy clay toams become clays. 
Also, in both samples, this soil group had the highest abandonment of 
cotton acreage. In the West Texas Rolling Plains, the alluvial soils 
were the lowest oJ the three soil groups in average yield. The greater 
a.vailability of moisture in these soils, which are low-lying, was 
reflected, not in a high average yield as was expected, but in com
paratively low variability of yields (next to the lowest of the three 
soil groups) and in the lowest percentage of acreage abandonment of 
the three texture gl'Oups studied. 

FACTORS SUBJECT TO 'NfANAGE~tENT 

:Most of the factors examined heretofore are basic 01' long-run; that 
is, they are either fixed for the operator's life (as with sex, race, 01' 
education) or are subjed to change over a long period (such as soil 
erosion). In contrast, the short-run practices to be consicIered next 
may be changed at will 01' in a comparatively short period, by the 
operator. Therefore, his ability to mannge 01' to infiuence yield \'ari
ability favorably is more closely related to l:'uch fncto!'s as kind of 
seed, seed treatment. kind and rate of fertilizcr applied. eroll rotation, 
ete. Differences with respect to these praeticc::; pose all of the problems 
of uncertainty as to yield cliscui;secl above . 

SO~tE EXPERE\IENTAL RESULTS 

As only 1\ few crop-amlland-mnnagl'ment pl'acticl''; could be included 
in the questionnaire, some comparable fertilizer results and additional 
results frol11 practices based on experimental data, nrc pt'esented in 
the Appendix. which begins on page 107. TIll' eft'pcts of sueh factol's a,; 
winter cover crops, liming. pH value of soil, amI crop rotation, and 
of these practiees in various combinations on the ll\'erage yield, variabil
ity of yields, and trend oi yields are 13hO\\'I1. Additional information i1' 
)lI'esentcd as to the effects of fertilizer practices-rates, clements, and 
placement-and the tonnage of barnyard mnnl1l'e used. ~Jany inter
biting relation:;hip:; nrc presented but the main conclusion is that
irrespeetiYe of soil type. location, and olher (,'onditions-gooc1 land
management practices influel1('('d fnYol'f[bly th(> n\'(~rllg(' yit'ld, ),i('l<I 
!'is1\:. and the trend in yields. 

EFFECT OF 't'UACTOUS 

TractorB have increased very rapidly on American fat'm::; :;inee 1940. 
The increa:3e has been relatively more rapid on the farms in the South
past.!!7 One source (4) estimates that about 38 Iw)'cent of the land 

21 From January 1, 1940, to January 1, 1!145, the toUt! inrrC'alle in tmctors on 
farms in the United States wus 57 pel'c('Ul; from January 1, 1945, to May 1, 1948. 
another 34-perr('nt incr('asc oc('urred. This :;hotlld be compared with increases of 
114 und 55 perccnt respectively fOr lhe 80111 hC':lstcl'll 8(:1(1:'5. S(·c D. O. Mesick 
(19) and A. P. Brodell und J. A. Ewing (4). 
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breaking was done by tractor power in the Southeast and 35 percent 
in the Delta, in 1946, although much lower percentages of the culti
vation were done by tractor powel' in these areas. Perhaps their 
greatest influence on cotton farming in the Southeast, and particularly 
in the eastern part of the Cotton Belt, has been through 'the reduc
tion in number of cotton farms and the increase in a more extensive 
system of agriculture (7). 

Tractors possess tremendous advantages for agriculture in the South 
not only because they increase efficiency in operation and save feed, 
but also because of various technical effects produced by them. They 
provide greater flexibility in farming operations and greater timeli
ness in doing critical jobs which tend to produce a better soil tilth. 
Both factors, and especially soil tilth, could have a bearing on crop 
yields. 

Green and others (10) in a study of tractor power on farms in 
North Carolina found that yields were higher on tractor than on non
tractor farms, However, no explanation was offered as to why this was 
true, Tractor farms were larger than nontractor farms and it is not 
unlikely that they were inherently more productive and their operators 
mqre progressive in applying the latest techniques of production. 

Tractors were used in cotton growing on all farms in the Texas 
sample. In the sample from the Upper Piedmont, 42 percent of the 
farms with three or more years of yields reported tractors used (either 
as owned tractors or hired) sometime in the period; and 25 percent 
of the farms with 1- and 2-year yields. 

A comparison of tractor and nontractor farms in the Upper Pied
mont according to various operator and farm characteristics and pro
duction factors, by tenure class, for farms reporting three or more years 
of yields is given in table 37, p. 146. No similar comparison can be 
given for the farms from the West Texas Rolling Plains because trac
tors were used on all sample farms in that area. As tractor farms tend 
to be larger, the hontractor farms in the comparison have been limited 
to those reporting 10 or more acres of cotton harvested during the 
pedoe!. The data show that, irrespective of the tenure class, tractor 
farms showed higher aVl3rage yields and lower coefficients of variation 
than non tractor farms,2M 

On owner-operated farlns the advantage in yield from the use of 
tractors varied from 14 to 20 percent and they showed 11 percent 
less yield variability than farms without tractors. On the tenant
operated farms the advantage when tractors were used was 10 to 26 
percent in yield level and 14 to 23 percent in yield risk. Study of 
the compal'isons in the table reveals that almost without exception 
the tractor farmers were superior to the nontractor farmers in both 

28 Only farms reporting tractors used in cotton production more than 50 per
cent of the time during the period were used in the comparisons, in order to 
IIssure that the practice WliS firmly estllblished. However, II cursory eXllmination 
of tructor farmers who employed them less than 50 percent of the time during 
the period reveliled that the relationships discussed below were sustained, although 
with Jess of It differential in yield over the nontraclor farms. There WliS also more 
irrel!;ularity in the supporting furm und operator chllracteristics. Examination of 
similar data (or farms reporting 1 und 2 years of yields lliso confirmed the 
advantages of tractor flums over nont.ructor farms Ilnd showed that operator and 
farm characteristics had It distinct bearing on prodUction results. 
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land factors and production practices. ~II They reported a less steep 
topography ancl less erosion j they applied more fertilizer, had a higher 
legume ratiQ, used better practices in acquisition and treatment of 
seed; they had a higher level of schooling, and were from 2 to 3 years 
younger. The extent to which the more favorable showing of these 
farmers was due to superior land and to the production practices 
enumerated cannot be assessed, although certainly it made up some 
and perhaps a major part, of the difference. This means that the trac
tor as such is probably not the chief reason for the yield and yield
risk differentials shown. Even if the tractor is not a major factor in 
the higher yields of such farms, fOl' the purposes of this study it pro
vides a means of identifying farms with advantages in average yield 
ancl with respect to uncertainty in yields. 

KIND OF LABOR 

It has been shown (25) that hired labor is less expensive, consider
ing the work accompli:;hed, than either shai'ecI'opper or family labor. 
When help is hired for contraet wages, there is more incentive to 
plan the work program so that the maximum amount of work will be 
obtained for the wages paid. In the ca:ie of either family or sharecropper 
labor these motives do not exist, as in these cases the wage rate is 
determined by the quantity produced, When the operator wishes to 
do little supervision or planning of his work program he depends upon 
the sharecropper system. Family labor originates on small farms and 
is usually low in managerial ability. 

The type of labor reflects not only the efficiency of the labor but 
also the progressiyenc~s of the operator. A recent study (7) of Southern 
agriCUlture has demonstrated that sharecropper labor is uneconomic 
under customary sharinp; arrangements on farms that haye high yields 
and on fat'ms in the Easte1'l1 part of the Cotton Belt, particularly, 
which havc become mechanizcd or are in tmnsition to a high degree 
of mechanization. Hired labor works much better with meehanization 
because the operutol' gains the benefi ts of savings in labor, 

The growing emphasis on crop rotations with leguminous crops, 
liming, and strip cI'opping, is not compatible with the old sharecropper 
system, because the clumtion of occupancy usually is not long enough 
for the laborer to gain much of the benefit. Since 1930, the number 
of sharecroppers on southem farms has decreased (7), chiefly for the 
I'easons cited. The move toward larger farms with hired laLor is in 
line with the general trend towllrd commercial farming. The invest
ments in machinery and Illnel that are required fOl' the operation of 
larger cotton acreages with hired labor arc mllde possible only by the 
reduced cost pel' pound resulting from concurrent gains in efficiency. 

In figure 10 is shown the relationship of the different kinds of 
labor used on three groups of cotton farms in each area to yield and 
to yield vllriabilit)r. The labol' groups were determined according to 
the specialized type of labor in use, When one or more types of labor 

29 Among the owner-oprrnted fnrms one ex('cption appears; the operators of 
truetor farms hnd fewer years of rxprrien<:e growing ('otton on the 1946 farm. 
There urc two exceptions'in the ('use of the L<>nllnt-opernLed lnlcf.or farms: Their 
operators had fewer years of C'xpcricn('C' also tlnd lowel' rrgulnrity in poisoning 
for control of lhr. boll weevil. 

http:lnlcf.or
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RELATION OF TYPE OF LABOR TO AVERAGE 
COTTON YIELD AND YIELD VARIABILITY 

UPPER WEST TEXAS 
PIEDMON.T ROLLING PLAINS 

I AV. LIS. LINT 
- Whil •. own.r-op.rdor. - Owne,. who 

(mal•• who purch ...d) purchal.d 

I- - - Oth.r ...hit. op••alo,. - 400 )..-- -- Sh.,. rent.r, -
.... Colo •• c1 op.ratorl .... Oth., op.ratotl 

~--______ -.=.- 30I 
, 

I 

I 

--"";I; 0 

l---
~----4------+-----4200 - -
~----4------+-----4100 

o 
C.V.·(~0) 

/~ 
60 .L./-

Fe... .........I~,. 
1-----4------+-----1 40 ~ -~ 

I ---... ~--........... ......; --
20 

~----~----~----~. 0 
HIRED COMBINATIONS :COMBINATIONS: FAMILY 

CROPPER FAMILY HIRED CROPPER 
• COE"'CIENr or VARIATiON 

u. s:~ OCP.l,Rlt.AtNf or AGRlCULTUIH, 

FIOURE 10.-In the Upper Piedmont, the highest yields on white owner-operated 
farms (men who bought their farms) were obtained with cropper and hired 
labor, while other white operators and Negro opemiors were more sllccessful 
with family labOl'. In lhe 'Vest Texas Rolling Plnins, highest average yields 
were obtained with other types combined with hh'ed labor', or with hired 
labor alone. In neither sample, however, wcr'e there consistent effects of type 
of labor on yield variability, although in the Texas Rolling Pluins variability 
tended irregularly to incrense as the quality of Inbo1' declined, 

were used in combination or when one type of an earlier period was 
displaced by another type at a Inler period, some combination of labor 
types was considered the type in usc. It is seen that the type of labor 
associated with the most favorable averngc yield :mcl yield stability 
varied with the m'eo. nnd by groups of furms. In the Upper Piedmont, 
highest average yields were rtHsorint('t1 ejUwl' with SIHU'ecl'oppcrs OJ' 
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with hired hands on white owner-operated farms which were bought 
and operated by males j whereas the highest average yields for the 
other two groups of operators (other white operators and Negro) were 
associated with family labor. The better yields obtained by these last 
two groups with family labor is a further reflection of their lesser 
managerial ability.30 Apparently they can neither select the highest 
type of sharecroppers or hired hands nor can they manage either type 
effectively. However) they do obtain a comparatively higher response 
frol11 self-help and from family members. 

In the ,Vest Texas Rolling Plains, either hired labor or combinations 
of this type of labor with other types gave highest yields to all three 
groups of operators. Farmers who employed sharecroppers as their 
sole souI're of labor obtained lower average yields than with any 
other group-from 26 to 44 pounds-or 16 to 23 percent lower than 
those employing the most efficient type of labor (combinations or hired 
labor). Family labor showed up but little better than sharecropper 
labor insofar as average yields were concerned-from 6 to 12 pounds 
higher. Therefore, the proper type of labor in the West Texas Rolling 
Plains was assoriateci either with much higher yields over "other" 
types of labor, or the higher ayemge yields were brought about by 
some othC'l' ('ombination of factors such as land quality and farming 
prartiees, whirh in turn were clue to better managerial ability. 

No regular association between yariability of yields and type of 
InhOl' wnR apparent in the Fpprl' Piedmont but therC' tenc\('d to \)r !l 

c1il'('d l'C'lntiol1l'hip })('t\\'('C'n yie'ld Rtahility and effi('ieney of labor in 
the 'YC'st Texas Rolling Plains. An important factor in the high('l' 
yielrl risk in the Texas snmple was [he percentage of cotton arr('ngC' 
abandoned, 'which increased as the quality of lahar declined . 

PFrrrtllayf' oj ('olton (IrrHI(J( not JHlrt'c.dol 

Tl/pe of labor: OWli('r.~ wlw 
pllrr/IlUUf/ 

Shan 
Tell/ttff 

Olher 
opera/of,' 

Combination of types of labor ..... . 
Hired lahor ...................... . 

0.4 
1.1 1.0 

0.5 
.8 

Family labor .................... . 
8harerl'op])C'r labor ............... . 

3.7 
3.8 

.7 
111.0 

2)5 
4.5 

lOne farm. 

ThC' cffe'ct of tY]1C' of labor on percentage of ahandonment, a signifi
rant factor in high yariability of yields. rC'flects the quality of labor, 
pOOl' 'work habit:;. nne! oth('l' fart,or:': that ('ontributed to the inC'fficienry 
of lahor. A mnnage'l'ial fadOl' nppcnl':' ahm. Apparently tho"e opera
tors \\'ho mnk(' l1li::;t:tkr:; in thril' ('hoi,'(' of lahol' and its mnnag(,l11<'nt 
might. h(' ('XIWC'!('c] nl';(J to ('IT in !'C'1c,('ti()11 of land most ;,;uitablc fot' 
('otinn. 

""AilS S'~CE SEEf) w'mE OIlTAI;\'E)) FIIOl\, URlm))ER 

Cottnn p"oduC'('f:, lIlU;,;t rrn('\\' (lwil' f;('('d ;,;tOC'k ilt fairly frl'Cjuent 
int(,l'\'al" in 01'(1('1' to Pl'C';:l('1'\'(, the purity ofthC' strain and thel'cby to 
a:i:itll'(' yield;,; of a ('('rUtin lewI find a produd of dCRirablc quality. 
Inforrnation \\'n~ obtninNl to tC';,;t tl1C' C'ffC'rt of sced-stock rC'nowal under 

30 Less than thnt of whitc owncr-opcl'fl!ors (men) who bought their farms. ns 
indicated by the.> Ilpproximntl'h' 20-(1ound difTl'rl'nlin\ in avernge yield when either 
sharecropper or hired lltbO!' wlIi; the IY(1<'. 

http:ability.30
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field conditions. The data indicated that the effect of age of planting 
seed on average yield and yield variability was not uniform as between 
the two areas. In the Upper Piedmont, both average yield and vari
ability of yields were affocted favorably by the recentness of the seed 
received from the breeder, but in the Texas sample no consistent rela
tionships could be detected. Apparently other major factors so domi
nated yield and yield risk in the West Texas Rolling Plains that thoy 
obscured this meaSure of seed quality. 

In the Upper Piedmont, the highest yields were obtained with seed 
planted either directly or 1 year from t,he breeder. Where seed is 
planted "1 year from the breeder," direct plantings have already 
occurred and the plantings made were for the second-crop yeal'. Yield 
differentials with this seed practice in that area were large, ranging 
about 50 to 60 pounds. Except for the owner-operator group, vari
ability of yields tended to increase strongly with the numbor of years 
that had elapsed since the seed were bought from the breeder. In the 
case of owner-operators, the highest yields were. not obtained with 
seed planted directly from the breeder but from seed planted one 
year from the breeder. This relation was not unexpected. It has been 
shown (13) that seed must become acclimated to the latitude, the 
growing season, and other local factors, especially if it is produced 
some distance from whore it is used. The effect of this factol',' how
ever, did not appear in connection with the other groups of operators 
in this area, both of whom had much lower yields than owner-operators, 
although it may be that other factors operated to obscure its influence. 

EFFECT OF SEED TREATMENT 

Seed treatment includes the cleaning of seed to remOVe foreign 
matter, trash, and black seed, and its treatment against "damping off" 
by the use of it mercurial powder (some form of Ceresan) ,31 

The data indicate that the effects of seed treatment as between the 
two areas were about the same as those associated with quality of 
seed. However, the relationships between seed treatment on the one 
hand and level anel variability of yields on the other were stronger in 
the Upper Piedmont, with the exception of average yield for the 
owner-operator group. The decrease in average yield as the regu
larity of seed treatments declined varied between 50 and 60 pounds, 
whereas the coefficient of variation in yield increased about 35 per
cent. Consequently, the effect of this practice on both average yield 
and yield risk must be regarded as marked and significant. 

In the West Texas Rolling Plains, there appeared to be no connec
tion between seed treatment and either yield level or yield variabili
ty. Yet the relation to relative acreage of cotton abandoned was 
marked, as shown below: 

}',,.,""I"II" "I "01/011 ",'(ml/" /lot hW'I'r,;/rd 

Op"mlor" "mpl,,"illl/ 0l,errl/o,.. rllll'/tll/illllRegulm'ity of seed treatment: liin'lll"bor frollilll ami croppcr lubor 

Ahvays .................... . 0.7 1.7 

Sometimes , .•............... .7 2.3 

Never ......•............ , .. l.(j 5.6 


• 


• 


• 

31 Rotten shank is one such dise/lso; it C/LUses young plant;; to die nnd pl'Oduce 

a poor stand. Treatmont of seed with It mcrcury dust before plnnting is It recom
mended remedy. 

iI... 
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This tabulation apparently indicates that regularity of seed treatment 
was rather closely associated with abandonment of cotton acreage, 
which also increased as the efficiency of the employed farm labor 
declined. In conclusion, although frequency of treatment of seed was 
not closely associated with size of average yield in the Texas sample, 
it had a close connection with the relative abandonment of cotton 
acreage planted. Therefore, it must be taken into account in calcu
lations of yield risk and it might also be considered in setting premium 
rates in crop insurance. 

MANAGEMENT FACTons SUI1JECT TO DIFFERENTIAL VAlUATION 

Farmers may vary several production factors within wide limits, 
both qualitatively and quantitatively. Chief of these inputs that are 
subject to differential~ variation are fertilizer applications, erop rota
tions with legumes, quantity of labor used, and quantity of seed 
planted per acre. All are subject to qualitative and quantitative 
manipulation. Both kinds of adjustments are especially applicable to 
fertilizer, for the operator not only has a choice of analysis and rate 
per acre but he may also make his selection according to sout'ces of 
the different plant-food elements. Data were obta.ined in the ques
tionnaire only on fertilizer applications and growth of leguminous crops. 

The effect of labor in a qualitative sense has already been treated. 
(See ]1. 51). Only the farms in the Upper Piedmont sample reported 
use of fertilizer and production of legumes. However, several other 
factors are considered in this section, such as percentage of cropland 
in cotton acreage harvested, percentage of cotton acreage not harvested, 
size of cotton farms as measured by cotton acreage, average yield, and 
certain other factors indirectly related, as age of operator and years 
of experience growing cotton. None of the latter factors is as subject 
to managerial adjustment as are fertilizer and legumes. But any of 
them may represent managerial choice, as in the case of percentage 
of cropland in cotton harvested and percentage of cotton acreage not 
harvested; or managerial growth and capacity) as indicated by total 
acreage of cotton harvested; or the operator's general production effi
ciency, as in the case of average yield. 

Percentage of croplnnd in cotton acreage harvested indicates the 
quality of the lanel, as the more cotton that can be grown in compe
tition with other crops, the more suitable apparently the land is for 
cotton up to 11 cel·tain point. This limit would appeal' to be set by 
differential cotton yields and the erosive characteristics of the soil. 
'fhe percentage of cotton IlCreage not harvested is apparently due to 
managerial venturing onto lands that are marginal for cotton and 
to 111 U11 agel'in 1 choice in taking losses quickly and moving promptly 
to use the lanel for some other purpose. Increased size of farm, as 
1l1easul'C!cl by acres in cotton, shows the manager's ability to grow 
i1u'ger cotton acreages either by accumulation of capital or by a com
bination of capital Hnd credit. 

((Growth" of the operator in this respect is perhaps a reflection of 
pro~ressivencss in other ways, as in the introduction of the latest 
mcthods and practices, etc. ThCi'e is 11 close association between aver., 
age yield and. the l'elative progressiveness of the farm operator in 
adopting current practices, and the degree to which these practices 
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are continued over several years. In general, the higher the average 
yield, especially if it is for several years, the more likely it is that 
the operator has adopted the latest techniques and that he is farming 
a good soil well. On the other hand, an operator with low average 
yields would be expected to be at the opposite extreme in all of these 
factors. 

ApPLICATION OF CORRELA'l'ION METHODS TO ASCERTAIN 

PRODUCTION FUNCTIONS 


Regression methods were used to ascertain the degree of association 
between some of the factors mentioned above and farm average yields, 
and between these factors and the coefficients of variation in annual 
farm yields. Such methods are particularly adapted to a study of 
these relationships, because of the varying len,gths of the periods of 
yields and for other reasons. In the Upper Piecfinont, the analysis was 
based upon records for 272 white owner-operators (men) who had 
bought their farms; and in West Texas, upon the records for 203 
owner-operators and share-tenants. 

The procedure employed in the correlation analysis was one of trial 
and error in the choice and combination of factors. To the basic fac
tors of time duration of yearly yields, trend in yields, and county or 
location, was added in turn each of the factors discussed above. Those 
that proved to be significant were combined into an over-all multiple 
curvilinear regression analysis. All regression coefficients that die! not 
prove to be significant in this second stage, or were otherwise deemed 
unnecessary to any of the functional relationships, were dropped, and 
a re-solution "Was made. The results were then studied for each factol' 
in turn to gain some idea of its functional nature and behavior. The 
general procedure used in this sort of analysis was to hold all other 
factors in the regression analysis constant at their mean values, and 
to calculate the net effect on average yield and the coefficient of vari 
ation of the factor left at its appropriate values. 

Table 3 summarizes by areas the factors included in this phase of 
the correlation analysis. This table includes a list of all the quantita
tive factors and the respective types of functions that were cOl'l'elated 
against either average yield 01' the coefficient of variation. The inclu
sion of any factor as an independent variable in relation to either 
dependent variable in the t,wo areas is indicated by "yes"; its exclu
sion by (lno"; its significance, when included, by the asterisk. The form 
of the function used-linear) simple parabola (footnote 4 in table 3) 
or a joint function-is also similarly designated. Consequently, this 
table catalogues in tabular form the factors studied by correlation 
methods against average yield and its coefficient of variation, how 
they functioned in influencing either dependent variable, and whether 
a statistically significant relationship was obtained. 

These points may be illustrated wit11 the factor (Ipercentage of crop 
acreage harvested.)) It may be seen that it was employed in a para
bolic function in both sample areas against average yield, and also as 
a joint function witll application of feltilizer in the Upper Piedmont. 
Only as a parabolic function, however, did it prove to be of statistical 

. significance in one area-the West Texas Rolling Plains. This factor 
was also related to the coefficient of variation in both areas) as a linear 

• 

• 

• 
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function in the Upper Piedmont, and as a parabolic function in the 
Texas sample. Both relationships proved to be significant at the 
1-percent point. Other factors may be traced out similarly in table 3. 

• Prom a study of table 3 it is possible to learn the functional nature 
of the factors that proved statistically significant in explaining aver
age farlll yields and the coefficients of variation in annual yields; but 
only the mechanics of the relationships are apparent, not their nature 
and possible causal connections. This more detailed treatment remains 
to be given in the following pages. 

An additional comment may be made concerning the correlation 
coefficients in table 3. They are based on the composite of all factors 
listed in the table which proved statistically connected in a significant 
way (or otherwise necessary), either as linear, parabolic, or joint func
tions, or some combinations of these, with the dependent factors. 

It may be seen that the highest index of correlation was obtained 
from the analysis with average yields of farms selected from the Upper 
Piedmont sample, whereas the lowest was obtained in connection with 
the coefficient of variation of the same farms. 32 The latter was rat,her 
low for the Upper Piedmont farms, primarily because of peakedness 
of the distribution of the coefficients of variation, so that tests of sig
nificance are of doubtful value. (If they could be accepted with full 
validity, the ]i'-ratio test indicates significance at the 1-percent point.) 

• 

ViTith regard to the basic factors, all independent variables except 
farm avcrage yields in the Upper Piedmont, years in yield history, 
trend, and county average yield (measure of location), proved to be 
highly important in the regression analysis. In the Upper Piedmont, 
the analysis showed, however, that neither (1) trend nor (2) number 
of years in yield history hac! a significant connection with average 
yields. But number of years was considered necessary in the analysis 
because of its highly significant j oint effect with legumes. Detaileel 
consideration follows of the factors subject to differential variation 
by the operator. 

APPLICATIONS OF FERTILIZERS 

Fertilizer practices used on the sample farms in the Upper Piedmont 
varied a great deal among the nine sample counties. Heaviest rates 
and highest analyses were applied in Greenville ancI Pickens Counties. 
This may have been true because of the higher response obtained from 
a higher ancI better distributed rainfall, and from soils which naturally 
have n higher capacity for fertilizer. In most of the Gcorgia counties, 
neither the rainfall nor the soil conditions are as favorable to maxi
mum exploitation of fertilizer as in the two South Carolina counties. 
Therefore, fcrtiilizer is applied at lower rates. The differences in these 
counties are recognized in other ways. 

• 
The Georgia cO~1l1ties are not considered from various points of 

yiew to be as favomble for cotton as are the South Carolina counties. 
Inherent differences are reflected in the differences in levels of yield 
whereas the rclative certainty of the crop is indicated by the differ~ 

32 The farms selected from each sample for analysis by correlation methods of 
factors against farm avemge yields and farm coefficients of vll.riatioll have been 
previously deseril)('d. (See page 56.) Roth Ilvernl,!;e yield and Ute eocfficiellt of 
vll.rill.tion of the individu.1l.1 fll.rms were based on the yield history, 1938-46, but 
for 3 or more yeul's' duratIOn. 

http:farms.32
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TABLE 3.-Swnmary of cOITelation results obtained with speciji.€d factors 
against average yield and the coe.fficients of variation of selected sample 
farms, by areas1 

West Texas 
Upper Piedmont Rolling Plaim; 

Kind of 
Independent factor function Coefli- Coefti-

Average cient of Average cient of 
yield varia- yield varia

tion tion 

Factor jncluded or not in 
analysis: 

Basic factors: 
Yield: 

Linear______Years representeri ___ 2 Yes ~ Yes "Yes 'YesTrend. ____________ Parabola 4__ Yes "Yes "Yes "Yes 
Jointly with 

years_____ Yes "Yes "Yes ··Yes 
(Joun!.y location. _____ Linear______ "Yes • Yes "Yes Yes 

.Jointly with 
fertilizer__ "Yes No No Ko 

Management factors: 
Hate of fertilizer appli

cation ______ • ______ Parabola .j __ **Ye5 ··Yes No No 
Percentage of cropland Legumes___________ Parabola .\ __ **Ycs 'Yes ;\;0 Xo 

I Jointly with 
fertilizer__ "Yes Yes No Ko 

Cotton acreage har- l
vested __________ ., Linear______ No **Yes No Xo 

I Parabola 4 - - J Yes No "Yes ··Yes
I Jointly with 
1 fertilizer __ ! bYes "Yes No No 

Percentage of cotton I I 
aercagenotharvested Linellr______ No No uYes "Yes 

Correlation results fi 

.......... ...,. ..... _- "0.0030 ··0.39{19 ··0.(i387 ··0.5!J()2-/'----------------------- -
J-'2 ___ • ________________ • _____________ 

.4202 .1311 .3830 .3327 
'Ef_________ - - - - - - - - -- - - - -: - -. - - - _.. - -- 64.0000 10.5000 38.6000 15.0000 

1 Based on farms as rigidly defined previously. Sea p. 50. 

2 Not significant, but retained because, jointly withlcgumes, it is signifkunt Ilt, the 


I-percent point. 
3 Significant at I-perccnt point jointly with trend. 
~ Simple type, or of the form Y =a+bX +cX'. 
6 When this factor and its functions were included, the joint efTect with fertilizer 

was highly significant but percentage of cropland and its functions were dropped 
since F' =.4164, a ratio somewhat lower than with them omitted. 

6 ObtlLined from multiple eorrellLtion analysis with all factors in above tabllla~ion 
which proved significant plus other factors which were included for reason!; Hoted. 

** Significant at the I-percent point. Tests were derived according to thc i"-ratio 
method. In order to apply this method, it must be Il,ssumed that the deviations from 
the correlation surface occur in an approximately random manncr, which it is believed 
the data in this study do sufllciently for the purpose of the study. The /t'-ratio for 
R P, or r is the ratio of the mean variance associated with the regressioll cqulLtion 
td the mean square of the error of estimute. The F-ratio for individual regression 
coefficients was computed similarly, that is, the mean square of thc variatioll ILssoci-, 
ated with each regrcssion coefficient was ~xpressed as a ratio to the mean square of 
the error of estimate. The F-tl\hles found III many standlml statistical texts indicate 

• 


• 


• 



59 INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 

eIices in size of the coefficients of variation. Greenville and Pickens 
Countie.s had county yields each averaging close to 350 pounds, whereas 

• 
yields in each of fQur of the Georgia counties averaged nearly 250 
pounds and in each of three others nearly 275 pounds. In the case 
of the county coefficients of variation, the story is somewhat different. 
Practically all of the counties had coefficients of nearly 15 percent but 
Clarke and Madison had coefficients of 25 and 20 percent respectively. 

The analysis by cross-classification showed that the specified sample 
farms had different responses from fertilizer applications 'in the dif
ferent counties. Farms in Georgia counties had the lowest response 
and had lower limits to its use. The combined effect of fertilizer and 
location on farm average yields and upon the coefficients of variation 
in annual farm yields is shown in figure 11. As previously mentioned, 
all other factors included in .the correlation analysis were held con
stant at their mean values in arriving at the relationships shown in 
figure 11. It may be seen that the effects of quantity of fertilizer on 
farm average yields were affected by the county's inherent ability to 
produce cotton, measuren by county average yields i and, also, that 
the quantity of fertilizer used and the farm coefficients of variation in 
yield were closely related to the county coefficients of variation in yield. 

• 

Both farm average yield and coefficient of variation varied directly, 
but less than proportionately, with their respective county average 
yields and coefficients of variation in yield. The individual farm co
efficients of variation, although they varied directly and less than 
proportionately with the county coefficient of variation, tended to reach 
their smallest values (lowest yield variability) with applications of 
about 700 pounds of fertilizer. The effect of applications of fertilizer 
in the different locations on the individual farm's average yield was 
much more complex. Farm average yields rose as applications in
creased to a certain point, but the maximum yield varied with the 
county average yield; the higher the county average yield (or inherent 
ability to produce eoHon) the higher the rate of application possible 
before the limit in yield response was reached. 

The county location also influenced the differential rate of response 
(that is, the rapidity with which farm yields rose with additional 
applications of fertilizer), the rate of increase in yields from addi
tional units of fertilizer being more rapid in the counties of highest 
average yields. 

As shown in figure 11, 350 pounds of lint cotton is the approximate 
(~ounty average yield of Greenville and Pickens Counties, S. C., where
as 250 pounds is the approximate yield for most of the Georgia coun
ties, although Carroll; Haralson, and Madison Counties had average 
vields of about 275 pounds. In the case of the county coefficients of 
~'ariation, 15 percent is a reasonable approximation to all counties ex
cept ]'vlaclison and Clark Counties which had 20 and 25 percent 

• 
whether the ratio is significantly larger than unity-at the I-percent point, 5-percent 
point, or of no s~gnificance.i and the conclusion that any particular coefficient of corre
lation or regresSIOn coeffiCIent has one chance, five chances, or more thun five chances 
in 100 of having occurred by accident. Significance at the 5-percent point ut least, 
but. prefembly at the I-perccnt point, is required in order to reject the Null hypothesis, 
thut is, that the relat,ionship occurred by ehunce. Below und in succeeding pages highly 
significunt, means significanc~ at .th,; l~percent point~ whereas si~nificant mcuns sig
nificance nt the .5-percent pomt. SIgnificant at the ,,-percent pomt, 
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COMBINED EFFECT OF FARM LOCATDON AND 
FERTIUZER APPLICATION ON COTTON 


YIELDS IN UPPER PIEDMONT 

AV. Las. LI NT -,-----,----,..-----r----,-----, • 

In countiel with high.lt yi.ldl 

5001----!-- _ In counti.. with m.dium )li.ldl -+-----l 
.-. In counti.. with low.. t )li.ldl 

40~----+-----+_--~----~----~----~ 

35~~--_+----+_----_4----~---~-~ 

30 I I --, •....... I I I \,.-' .... I ....--.......... I I __ """,-
25 I----I--=-~......... - _ ...~_ - - -~"''------+ -----I 


• CO£HIC'CNl or VAlU ... UON 

500 600 700 800 900 1,000 
L8S. OF FERTILIZER APPLIED PER ACRE 

N(G 479"6·x iw~rAU OF AGRICULTURAL rcONo .. lr< 

FIOURE n.-The differential response of farm average yield and the point of 
maximum yield to fertilizer applications varied directly with the relative yield 
level of the county. In general, the higher the productivity of the county, as 
measured by county average yield, the greater was the differential response of 
farm average yield from fertilizer and the farther to the right was the point 
of maximum yield. In the case of the farm coefficients of variation in cotton 
yield, an application of 700 pounds of fertilizer gave the minimum point of 
variability. At any given rale of fertilizer application, the furm coefficient of 
variation vuried directly with the county coefficient of variation. 

respectively. In making up the two sections of the chart, average 
yields and the cocfficients of variation by location werc paired; that • 
is, thc high county avcragc yjclds wcrc plotted with the low county 
cocfficicnts of variation, and viec vel'SU l in accordance withthc tcn
dcncy for the county relationships to be .Elssociatcd in this way. (Sec 
pp.26-27.) 
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PERCENTAGE OF CROPLAND IN LEGUMES 

Until the AAA program was instituted, cotton farmers were more 

• 
careless in their treatment of the soil and were rather haphazard in 
related production practices. '.rhe growing of legumes was the excep
tion rather than the rule. Few farmers followed any systematic crop 
rotation. 	 In the Upper Piedmont at least, the more fertile upland 
soils were selected for cotton. Corn received second choice-bottom 
lands and worn-out low-yielding upland soils. The general practice 
was to plant cotton until the land had to be used for less important 
crops because of erosion or, if the erosion were severe, turned back 
to trees. When the Soil Conservation and Domestic Allotment Act went 
into effect, the cotton-acreage reduction program wns tied in systemi
cally with a soil conservation program which required the growing of 
legumes, the acreages of which were in some way related to the 
acreage of cotton and other soil-exploiting crops. \Vith a much reduced 
acreage of cotton and a considerable acreage of legumes, the average 
cotton farmer had to rotate his cotton land and adopt a system of 
agriculture which favored this pmctice.:': But the higher the pel'' 
centage of cropland in legumes the more probnble it is that cotton 
wns produced in some sort of sequence with these other crops; also 
the higher the percentage of croplnnd in legumes the more frequently 
would cotton follow legumes in reasonably close sequence. Hence it 
would ded\'e some of the benefits of the legumes-increased nitrogen 
and humus, and increased protection of the soil from erosion and 
leaching. 

• 
In table 3 it was shown that the percentage of rl'Opland in legumes 

did not significantly affect the farm coefficients of variation; but that 
its relationship to farm average yield was highly signifieant during the 
period of the study. Therefore, no further l'eferenee to the effect of 
ll'gullle:5 on the farm coefficient of variation is made hel·e. However, a 
lIlore thorough study of the effects of legume intensity on farm aver
age yield follows. The net effect of ]wr('('11 tage of cropland in legumes 
on yield considered in connection with county location, and rate of 
fertilizer application is giY('l1 in table 4. The data show that farm 
average yield was a joint function of legume intensity, fertilizer appli 
cation, and county lo(>ation. All three factors were statistically signifi
cant (table 3). 

These expected farm average yields WNC calculated on the basis of 
t:he respective regression coefficients. They indicate that rate of appli
cation of fertilizer was the chief factor in thc response of yield to 
relative legume intensity. At an application of 400 pounds of fertilizel' 
there was little response of fanH average yields from legumes; and 
after 20 percent of the cropland in legume:> there was a downturn in 
average yield. But with a fertilizer rate of 1,000 pounds per acre, the 
response of farm average yield to increases in percentage of cropland 
in legumes was strong throughout the limits of legume intensity. 

• 
The data do not pr()\'ide direct answers to these differences but 

it. is suggested that differences in soil capncity for fertilizer, brought 
about by el'osion and in other ways, was probably a factor. This mny 

33 There was no way by which informu.tion on ~p('('ific rotations could be in
cluded in the questiollnaire withOIlI.increasillg gl'rutiy the {·omplexity of the 
analysis. 
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also mean low rates of fertilizer use, thin soils, inadequate managet ment, and other unfavorable farm conditions. The poor response of 
farm yields from various intensities of legumes with low rat.es of 
fertilizer applications reflects these indirect influences. ~lso, the point 
of maximum average yield from percentage of cropland occupied by 
legumes. varied with the rate of fertilizer application. With an appli
cation of 400 pounds, this point was in the vicinity of 20 percent of 

I 

• 

the cropland in legumes; with 700 pounds, 40 percent; and with an 
application of 1,000 pounds the maximum percentage .of cropland in 
legumes was beyond the limits of the calculated yields. 

TABLE 4.--Expected farm average yield of cotton as affected by fertilizer 
application, percentage of cropland in legumes and county average yield, 
Upper Piedmont 

Expected farm average yield of cotton 

when county average yield is-


Rate of fertilizer application and 

percentage of cropland in legumes 


250 300 350 

pounds pounds pounds 


POll1/d.~ Pounds POU1t(J.~ 
400 pounds of fertilizer and percentage of 

cropland in legumes, percent: 10_________________________________ _ 

20 _________________________________ _ 279 310 341 

30________ •_____________________ • __ _ 282 312 343 

40 _________________________________ _ 279 310 340 

50___________________________ • ___ •• _ 
 272 302 333 


259 290 320 


700 pounds of fertilizer and percentage of 
cropland in legumes, percent: __ . ____________ . _____ . __________ _10. •20. ________________________________ _ 333 374 415 


30_________________________________ _ 343 384 425 

40 _________________________________ _ 349 390 431 


349 390 431
50________________ •• _._. __________ •. 
34Fi 386 427 


1,000 pounds of fertilizer and percentage of 
cropi!\nd in legumes, pcrcen.t: ______ . __ . _______________________ _10 


20 _________________________________ _ 306 357 408 

30_________________________________ _ 325 376 427 

40 _________________________________ _ 338 389 441 

50_________________________________ _ 347 398 449 


350 402 453 


A significant relationship shown by the table is the influence or 
fertilizer on the county differentials in farm average yield. Other 
things being equal, locality differences in average yields reflect to a 
considerable extent the inherent ability of the respective soils or soil 
groups to produce cotton. It appears that increasing the rate of fer
tilizer application widens these differences. This indicates that the 
better-producing localities gain morc, relatively, from high fertilizer • 
application than do the low-prodtlcing localities. That is, the low
producing localities lack the capacity to use efficiently a high rate 
of fertilizer application, and this apparently indicates that a first step 
for these localities might be an improvement in management prac



63 INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 

tices, such as planting legumes, adopting crop rotations and erosion
control measures, using barnyard manure, improving the preparation 

• 
of seedbeds and improving other cultural practices . 

EFFECT OF TIME DURATION OF LEGUME PRODUCTION ON AVERAGE YIELD 
IN THE UPPER PIEDMONT 

A problem in crop rotation with legumes is the effect of the time 
duration of the practice on farm average yields. Obviously, the longer 
any given rotation with legumes persists, the greater the accumula
tion of soil humus and the more the soils are otherwise improved. 
Thus it may be expected that the cumulative effects of crop rotation 
will be a function of time. 

The length of the rotation cycle is an aspect of the effect of legume 
production on crop yields. The shorter the cycle, other things being 
equal, the more quickly are results to be expected and the greater 
will be the effect on average yield of a given time duration of the 
practice. As mentioned earlier, it was not possible to obtain from 
the farmers in the sample accurate estimates of their percentages of 
cropland devoted to legumes for the earlier years of the period 
1938-46.34 

• 

But irrespective of whether confirmation of a connection between 
production of cotton and production of legumes can be established 
directly, it may be reasonably assumed that when the two crops were 
grown on a given farm, some sort of rotation or exchange of land 
probably existed between them. Furthermore, the higher percentage 
of cropland in legumes, the more frequently and directly was this 
exchange likely to have occurred. When the acreage of legumes occu
pied a third of the land and cotton close to a third, the chances are 
good that some sort of 3-year rotation existed. But when the per
centage of legumes was very low, say 10 percent, the chances that 
there was a rotation are poor. If an exchange occurred at all, it is 
likely to have been unsystematic and irregular. 

In figure 12 the combined effect of time, fertilizer, and percentage 
of cropland in legumes on farm average yields is given.:I

" The data 
show that fertilizer had an important effect on the influence of the 
other two factors. Although it was the time duration of the practice 
at a given percentage of cropland in legumes and a given rate of 
fertilizer that raised the level of farm yields, the rate of fertilizer 
application determined the differential in rate of response in farm 
average yield to additional percentages of cropland in legumes. 

As between different rates of fertilizer application, the general aWI·
age of the farm yields appears to be ncar the optimum at 700 pounds. 

• 
3. E\'idently, the cstimnte obtained was subject to considcrnble memory hia:; 

as timc retrogreRsed. The figmcs nre good for rcccnt years but poor for earli(>r 
yenrs of the period. Actunlly, the differentintion established for thc last 3 yem·s, 
which tended Lo be the level givcn for all years, may be r<'garcl<,d as Il filir 
approximation of th;) differentiation for all years for two reasons: (1) The big 
change in crop prnctices occurred in 1938, the new system in effect beginning 
then· (2) farmerR are given to habits and are likely to follow It pattern in Cl'Op
ping 'prnctices OnCe it is established. 

as The factor for location has been assumed constant at its mean value. All 
regressio~ coefficients were ~lil?hly sig~ifi('ant. except the ope Jor time; but time, 
jointly WIth legumes, gave a JOlllt functIOn whIch was very SIgnificant. 

http:1938-46.34


64 TECHNICAL m:LLETIS 1042. U.S.DEPT.OF AGRICULTURE 

This is in line ,,-ith previous findings when the location factor was held 
constant. (See]1. 60.) 

As the time intcl"YtlI decreased with all three rates of fertilizer appli
cation, but especially with 400 and 700 pounds, the percentage of 
rroplancl in legumes appears to exert a l1cgath'e influence on yields. 
Actually it is the quality of the land that was reHecteli. If soils were 
in such condition that they requircd a high pCl'c('ntage of !<'gull1es (say 
50 perc('nt), much suitable In1)([ for cotton must not hn\'!: existl'd, If 
this conclition [lI'OS(' ilS n result of soil erosion, it i:3 to be expected 
lhat the l'l'buiJding proeess required great cn1phasis on legumes and 
gl'aSSCll, with ~mch soil-depleting crops as cotton kept in a relatively 
minor position. ('ons('quently, in a short pcriod these soils would not 

COMBINED EFFECT OF FERTILIZER, 

PERCENTAGE OF CROPLAND IN LEGUMES 

AND DURATION OF LEGUME PRACTICE ON 

AV. COTTON YIELD IN UPPER PIEDMONT 

400 LBS, 700 LBS. 1,000 LBS. 
FERTILIZER FERTILIZER FERTILIZER 

10 20 30 40 10 20 30 40 10 20 30 40 50 
'70 CROPLAND IN LEGUMES 

Plut:llr; 12.--Thp ns,;()('ialiull 1>f'lw('(>o pl'I'('(>nluges of ('['oplanu in IpguJl1f's nnd n\'f'l'
age YIf'ld d('IH'lHI"d em I'lIt(' of [!'l'tiIiz('1' npplirlliion nnd the> timo 0\'1'1' whirh 
le>gul\IPs had b£'f.'n plnl1[('d. In gPlwral, lhe long!'I' the limp Ul(l'l'vnl Ilnd the 
Illglwl' tlw 1'1111' of f!'rlilizl'l' appli,'ation, till' gl'l't1\1'I' 111f' ditlel'I'm'\) in iW('l'lIge 
yil,ld I'b11lting from addit ional !H'J'('{'nl:lges uf cl'opland p1:tlItpd to l!'gUlll('S. 

"how up f:wombly in awm~\' yi<'ld:-: ('\'PH though tl high pt'l'Pl'uttlg(' of 
lilt' ('l'ophmd wu~ phtnl\'d to II.'):!;uuw;-;. But!\:l tIll,' lilll~ inl('l'val inCl'efl~(,(1. 
tho ('(]'('('(...; would tend til 1l('('lI111ulat(' nne! the yield" would rise mol'(' 
mpidly than tho:-,(' on "oil:; that initially wen' 'hight'\' in produrtivity 
hut on whiph a ';;11\1111('1' pl'l'centage uf cl'upland WI\::, in lrgllllH'S. This 
w()ultl indi(,!lt\' !\ ,'('ry Ion):!; <"y<'i(' in the rotation 0\' no rotation at all. 

TIl(' gl'l'ltt<.'l' l'l'"pOll::;l~ of yields to in len:;}\'(' u:,c of 1(>P;UIUC'5 nud high 

• 


• 


• 

ratcs uf ft'!'l ili'lNI' applh'ntions j" in lim· with agronomic n'l:lUlt". Soils 
thus tl'C'uh'd, {'sjll'('illlly if tlwy lmyc' depth, hal'<1 It greater cnpneity 
fol' utiliZing f('rtilizer. 'l'\w grNttrl' quantity of humus and the more 
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favorable structure of these soils enable them to absorb the high rates 
with less chance of damage to the crops from residues of fcrtilizer dur
ing periods of unfavol'Uble moisture conditions . 

PERCENTAGE OF CROPLAND IN COTTON ACIIEAGE HARVESTED 

The percentage of t~ropland devoted to a crop o\'er a period of years 
reflects, for many farms. thc equilibrium point of the particular crop 
relative to the other crops grown in combination with it. In geneml, 
the percentage of cropland a crop is able to hold in competition with 
other crops indieatcs the relative favombleness of natural ancl eco
nomic conditions for this partieular crop. Consequently, when crop
ping systems haye been worked out, the productioll response is 
expected to vary dircctly with the relatiye proportion of thc crop
land gj,'en to the ('ntcrprise in any giYCIl area with reasonably homo
gcneolls conditions as reganl::; the natural faetors of crop growth.:fo 

In the correlation analysis. the rclation of pel'ccntagc of cropland 
in cotton to farm :1v('rnge yidd was not statistieally significant in 
thc case of the fanus scll'ctcd frOI1l the Fpper Picdmont sample. But 
against thc coeflldent of yariation of these farms this fador waR 
significant. In the W cst T('xHs slul1j11c, tht, percentage of eroplant! 
in eolton sho\\'cd a ,statistically signifieant relation to both farlll 
:1\'crage yirlds and eocffieientR of variation. The reasons the I'elati\'c 
prl'ecntage of el'opl:llld in ('otton was not l'('latrc\ to fal'l1l averagc yield 
in thr rppcr Picdlll(lllt. a;; outlin('(l. ~!ltIst b(' f.;ought in til(' ftH'tol's sub
jrd, to differcntial manngl'nll'l1t. which al'(' 11I0l'C IlUI1lCI'OllH in (he 
r"p!lpr Pit'cllllont than in tltr \\'P::-t Tl'X~l~ Holling Plaini'. Two of (hcsc, 
ratr of ferliliz('I' appliratioll and pcrcrntag0 of (,I'opland in IpgllIl1C$. 
could DVCl'('onl(' til(> cliffprential eITeets on av('ragc yield of land quality 
(pcl'('cntagc (If cl'oj11and in ('ottonL The fart that a ~tud~' (m of 
this J'clation;;hip bas('(] on ('('nsus data fOI' South Carolina for 1929 
gav(' l'Ci'ult" in Ile('ordan('l' with tlw tlH'OI'y indieat('s that the large 
inrl'('ase;;; in fcrtiliz('r and lC'gullIci' a('('ompnn~'ing thc AAA limitntions 
on IlCl'C'agc in (h(' lat('1' pcriod may ha\'p oh~rured !he rclatiol1ship. 

Th(' r('lation of PCl'('clltag(' of cropland in ('otton to the farm ('oeffi
cicn(s of variation in t1l{' rplwr Pi{'dmont waR highly signifi('ant. and 
ill\·cl'se. IHl\\·p\·CI'. 'I'll(' 11('! rffrct is Rho\\'n by {hc following tnnulation: 

('m'lJiriO'i II/ 
Pm'('('llilt!lC ()j I'rOplallrllll ('ottOIl a('rCI/!/Ie hal·l·e.~t('r7: ee,'.:':i,nl~~ 

10 ...•.....•..... , •........•..............•.. ,..... 29.3 
20 ......•.......•.................................. 28.0 
30 ....•.............•................••............ 26.8 
40 •.....•.................•........................ 25.5 
50 .......... ,...................................... 24.2 

36 Thp romptnative importuner of rolton in thr rl'O]llnnd organization in the 
ppl'iod 1938-46. appl.'al's Oil fit'st thought not to l'Pfiprf a frpl.' t'nt(lrpriH(l p('onomY 
brrRltS(l of .AAA operation;;, nu~ on sP('ond. ronsidNnlion. i~ mu~t bp regnl'd,C';1 
Ill' the domtnant fnr!. as tllp Agm'uilUl'lll AdJlts\nwnl AdmtlltstrnllOn bC'glUl wtth 
lin p(,Ollom;v whit·h had rpurhrd n romprtitil'p ndju!'ltmpnt, from which ill grllernl 
it mud!' proportional!' r!'dur(iolls in nC'!,pugp, Thr !,psulting difTrl'pnlial "nrinlion~, 
,,;hi('h 1938-46 rrpresC'nts, O](ll'pfOl'r )'rfi!'d tlJ(' original romprtith'(' rquilibria mol'l' 
than otl)('l' fOreeI'. The difTerpntilti efT('et.'! on yi('l<ls will (JifTpl' in the W('st Tpxns 
Rolling Plain.'! from thORP in tlw Fpp('t' Piptimonl hN·;t\t:-;P the· t\:lllm" ('ontiitioJl" 
fol' growlh of ('olton are quit(' d1tTprrnL 



66 l'ECHNICAfJ BUIJLETIN 10·:12, U. S.DEPT. m~AGRICULTURE 

The reason yield variability tended to decline with increases in the 
percentage of cropland in cotton is not clear, as there was no significant 
relation with average yield. 

Below are shown for the West Texas Rolling Plains the relationships 
between percentage of cropland in cotton (acreage harvested), on the 
one hand, ancl farm a"erage yield and the coefficient of variation in 
farm yields on the other. The data indicate that the percentage of 
cropland in acreage of cotton harvested was positively related to farm 
average yields ancl negatively related to farm coefficients of variation. 

At'crane C'or/liclrllt 0/Percentage oj cropland in cotion acreage harvested: Jlield I 1!lUiatioll 2 

10 ....................................... . 136 68 
20 ......•................................. 152 57 
30 ....................................... . 166 49 
40 > •• > •••• > •••••••••••• > •••••••••••••••••• 178 43 
50 188 38 
60 ........ , .. , ........................... . 196 36 

1Fnctors included in regression analysis: YeaI'll in yield, county average yield, 
trend in yield, pCI'rentage of rropland in rattan nCI'eage harvested, and percentage 
of cotton not harvested. Results: P2=.38365; P= .6387 (highly significant); 
,<:1=38.6; all b's were highly significant. In obtaining values of the dependent, 
1\11 factors, except the indrprndent factor above, were held constant nt their mean 
values. 

2 FaC'lors included in regression analysis: Years in yield. trend in yield, county 
roefficient of variation, percentage of cropland in coLton, and pel'centagf1 of crop
land not harvested. Results: PZ=.3327; P=.5992 (highly significant); 8=15.6. 
All regressioI1 coeffirirnls wC'l'e highly significant cxrC'pt ycarll in yield (over .5 
prl'cent) and cotlnty roC'ffiriC'nt of variation whi('h fell short of the 5-percent 
point by a small margin. All indepl'l1deni.s were held constant at their mean 
vulue's except pC'l'centageoI cropland in cotton. 

n is apparent that. although both relationships were strongly in
clined, the response of each dependent variable to percentage of 
Cl'oplancl in cotton was less than proportionnte; that is, the rates of 
rhan{!;e dropped off at the higher percentages. The percentage of crop
land in cotton was inversely related to variability in yields primarily 
h('cau~e of the dircct association betwern size of the cotton enterprise 
011 the farm and the percentage that the cotton acreage was of the 
total acreage in rropland. It is genemlly recognized that as crop 
acreageR increase, Yleld variability declines. This fact is recognized 
hy the Federal Crop Insurance Corporation by granting of reductions 
in rates basrel on :;ize of rl'Op acreagr insured. 

In the 'YeRt Texm; Rolling Plaim;, thesr relationships are markedly 
si[J;nific(lnt ill rstimatillg farm average yield and yield risk, berause a 
fnetol' external to the manager's yearly production adjustments is pro
vided for gauging 1h(' I'rlMivt' :viclcl lev('] of incH-vidunl farms. It is of 
decided significant'e H]SO for fal'll1-rnanagern('nt theory ('ts the results 
hrlp to rxplnin the l'C'IHtioll of both enteq1l'ise specialization and size 
to nl'ofil" in farming (lVer t11C short 1'\ln. 

The gl'C'uter rrlatiye showing of tlf(' Texni; Holling Plain!'! in the net 
regresmon ('{Teets implies {'hat, rlifTrrentials in quality of land arc prob
ahly morC' important in that nrra in C'xplnining rl.iffel'cntials in fHrm 

• 

• 

• 
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average yield than in the Upper Piedmont, where specific management 
factors (fertilizer, legumes, etc.) have a greater bearing on yields and 
thus tend to obscure the effect of land quality. 

PERCENTAGE OF COTTON ACR";AGE NOT HARVESTED 

In the West Texas Rolling Plains, the percentage of cotton acreage 
abandoned looms large in some years and on some farms, particularly 
on those on which a large percentage of the labor is either family or 
sharecropper. (See p. 53.) Also, that abandonment declines with in
creased frequency of seeel cleaning and/or seed treatment before 
planting. (See p. 54.) Crop failure is hugely a result of weathel' 
conditions-the nearer rainfall is to the limit for crop survival and 
the more unreliable it is, the higher the probability of crop failure. 
But the differences in relative crop failure between farms in an area 
of given weather characteristics depends, in addition to the two man
agement faetors discussed, upon many other management fact.ors not 
enumerated. 

If, as demonstrated, the pereentage of cropland harvested of some 
specific crop represents its competitive equilibrium in competition with 
other crops, the acreage of that crop not harvested reflects errol's in 
judgment of the various operators in adjusting to the respective farm 
equilibria which vary from farm to farm, depending upon the rela
tive adaptability of land resoul'ces to the production requirements of 
the enterprise in question, compared with competing crop enterprises. 
The adjustments must determine the proper relationship of cotton to 
other crops, discounting the vagaries of weather. 

The correlation analyses (table 3) of the effect of percentage of 
cropland in cotton acreage harvested on average yield and yield 
variabilitv in the West Texas Rolling Plains also included the per
centage of cotton acreage not harvested as a variable factor. Thus, 
there was opportunity to explore the relationship between relative 
abandonment on the one hand and fal'l11 average yield and coefficient 
of variation on the other. 

The results were as follows: 

1 ,\I·,'fIlII'· ('orDit!iOIl o} ·"Uri-Percentage 0f cotton aCl'eage no t I!al'uesle(: uirld I utinn ill "iel" 1 

o ,.............................. 177 44 

1. ............................... 175 46 

5 ............................... ]64 53 

10 .............................. 152 61 

15 .............................. 139 70 

20 .............................. 126 79 

25 .............................. 113 88 


--:;~Tb';";;;e factors were included in the regression analysis as discussed above. 
SC'c page 66, footr,otes 1 nnd 2; lind all other variablC's (except pel'centage of 
cotlon not harvested) were held constnnt at their respective mean values in pre
paring the estimates. 

The net regression values show the extent of the inverse correlation 
between relative abandonment and average yield, and of the direct 
rrlation between abandonment and yield variability. (On the basis 
of the correlation analyses) the regression coefficients in both cases arc 



68 TECHNICAL BULLETIN 1042, U. S. DEPT. OF AGRlCUL'l'URE 

significant at the I-percent point.) In each case, the change in average 
yield 01' the coefficient of variation which accompanied a given per
centage change in relative abandonment was more than proportionate. 
Quality of land, as a production function, was obviously lower on 
farms that had the higher percentages of abandonment. 

EFFECT OF SIZ[ OF COTTON ENTERPRISE AND AVERAGE YIEW 

Size of cotton enterprise and average yield are more in the nature 
of general and catch-all variables. They do not indicate the differen
tial manipulation of production factors. Rathel', they reflect the suc
cess the operator has achieved because of his judgment in managing 
inputs skillfully. The size of the cotton enterprise in the Cotton Belt 
is a good measure of size of business. Ownership of a farm indicates 
I'elative success in obtaining profits from the farming operations and 
then pyramiding them. In the case of a rented farm, it indicates the 
operator's ability to maintain a large-scale going concern under a 
more inflexible but also more compelling cost structure. Ayerage yield 
likewise reflecls the ope!'atol"s su('('ess in obtaining profits and pyra
miding them, but. le~s strongly so than size of cotton enterprise. 

SIZE OF COTTON EN'l'ERPRISE 

In the cross-classification analysis with size (ac'res) of the cotton 
enterprise against the coefficient of variation, a strong inverse rela
tionship was found for the Upper Piedmont sample but only an irregu
lar one for the Texas sample, In neither sample was a connection founel 
between aCl'eaoe in coiton and averaoe yield all. 1:nclivichwl ja1'l/ls, 

Inclusion of size of the cotton enterprise and average yidd in the 
correlation employed in the study of factol'sthat are subject. to diffel'
entinl variation through management, discloses that only in the Upper 
Piedmont was there a significant association botween acreage of cotton 
and coeffioient of variation. The net regression effect of acres of cotton 
harvested on the coeffirient of variation in the Upper Piedmont works 
out as follows: 

ACl'es: CoeBicie"t of l'(lr;(I/;oll I 

10 28 
50 25 
100 22 
150 18 
200 15 

I The net regression coefficient as determined was significant at the I-percent 
point. P=.4965 and wnil, likewise significnnt nt the I-percent point. The following 
factors were held c~mstant nt theil' menn values: Yearly Uend in yield, location, 
and average farm YIeld. 

Tho inverse connection is probably due to tho fact that) other things 
being equal, the pel'eenta~e of total costs represented by cash costs 
tends to ri~e as size of fal'l11 increases.:17 This would tend to make 
larger farms more vll!nemble to fluctuations in yields and would force 

• 

• 

•

._;; This is bused in genel'lll on [he idell thnt. fhe managerli of large farms must 
hire more lubor relnf ivcly (or else advance mtions t.o shar('croppcrR) (han the 
operators of smull farms who would have primnrily family labor with which to 
reckon. 
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their operators to give greater attention to l'isk-reducing practices in 
connection with yield. 

• 
The lack of a rclation between acres of cotton and the coefficient 

of variation in the West Texas Rolling Plains is partly explained by 
the greater homogeneity of the farms selected from the sample and 
by the connection between cotton acreage and some more direct pro
duction factors which may obscure the efl'ect of size.:1s In the Texas 
sample, there were fewer Negro and also fewer women farmers, fewer 
fil11aU farms, more tractor operation (100 percent), and a higher per
centage of hired labor. The last factor) incidentally) was one of the 
rnajor criteria employed in choosing the farms from the Texas sample 
for usc in the correlation analysis. The connection between acreage 
of cotton, on the one hand, and yield level anel yielel variability on 
the other was obscured by some of the more direct production factors. 
A stuely of the cross-classification data indicates that both years of 
schooling of the operator and the percentage of cropland in cotton 
acrcage harvested, were related to size of the cotton enterprise. 

EFFECT OF AVEHAGE YIELD ON VAIUABILI'l'Y OF YIELDS 

• 

It is an acccpted agronomic principle that good land management 
improves the fertility of the land and the physical structure of the 
soil in the course of time. As already shown, soils that have a high 
humus content have n greater capacity for fertilizer, and are therefore 
less subject to yield variability. As the humus content is raised and 
the physical structure of the soil becomes more granular and other
wise more favorable, its water-holding capacity is improved and crops 
gruwn on it do not sufl'er so much fro\11 inegularities in rninfall. 
In general, the level of yields that a fanner maintains is a gooclmeasure 
not only of his soil's fertility and physical structure but also of his 
management of the factors that help to create these and other desirable 
~(]il clwl'acteristics. 

In a previous section, the percentage of cropland in cotton acreage 
harvested, as a measure of lanel qualily, was analyzed. Apparently 
there is a conflict between these two measures of land quality (per
centage of rl'opland in cotton and average yield); however, the net 
effects of each were asrertaineci by correlation analysis. The neh effect 
of average yield on the coefficient of variation, obtained by holding 
other factors in til(> respective regression equations constant at their 
mean values, was as follows: 30 

as The cross-classification analysis of size with coefficient of variation \\'11$ bnRed 
011 1111 farms. As this IInalYSls group included various tcnure dnsses und kinds of 
!nhor, r!'mm'nl of Ih!'R!' difT!'r!'ners b~' sorlin~ nfTC'C'ied qUlllily of mnnlll!;('ll1ent hv 
removing cerLnin low-efficiency operntors. (See the nnnlysis OIl kind of labor, 
pP. 51-53.) Thus Ihn inlpl'O\'ed homo~pnpity with I'pspr('t tci OIWI'lltors rpl11cn'pd th£' 
rfTects of more direct production fnctors; hence lhe disappenrnnc'e of size of 
colton enterprise as a faclor influencing lhe relative variability in yields. 

• 
3D In the Upper Pipdmont. P=.5552 (highly significant) nnd P2= ,27895; in the 

West TexlIs Rolling Plnins, P=.6317 (highly significant) and P2=,3680, Fnctors 
held constant at their mean values; Upper PiedmonL-yellrs cotton grown, trend 
in yield, location, rale of fertili7.cr applielltioll, percentage of cropland in collon 
harveslcd, and avel'lIgc nor('s of cot lonhnlT('sted; in the West Texas Rolling 
Plains-years colton grown. trcnd in yield, location, percentnge of cropland in 
cotton hUl'vesled, pcrcentnge of Cl'oplflucI in ('olton not harvested, and IIvernge 
cottOIl acreage planted. 

I 
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Upper Piedmont: COL'piciell! IJ/Ilflrifltioll 1 

100 pounds average yield!. . . . . . . . . . . . . . . . . . . . 41 
200 pounds average yield .................... 35 

300 pounds average yield .•........ ,.. ....... 29 

400 pounds average yield ............. ....... 24 

500 pounds average yield .................... 18 


West Texas Rolling Plains: 
100 pounds average yield! .................. . 52 

200 pounds average yield .. , ................ . 43 

300 pounds average yield ................... . 34 


1 Net regression coefficient of average yield on the dependent variable (co
efficient of variation in yield) was significant at the l~percent point. 

In both sample areas the net relationship was strongly inverse, and 
the respective regression coefficients were significant at the I-percent 
point. For each 100-pound increase in farm average yield, the coeffi
cient of variation declined an average of about 6 percentage poin;,; 
in the Upper Piedmont and 9 percentage' points ill tne West Texas 
Rolling Plains.40 At intermediate yields in the Upper Piedmont, this 
means that a 33-percent increase in farm average yield was accom
panied by a 17-percent decrease in yield variability; whereas in the 
West Texas Rolling Plains, a 50-percent in.crease in farm average yield 
was associated 'with a 26-percent decrease in yield variability. Thus 
in neither area was the yield increase proportionate to the decline in 
yield. variability, the ratio at intermediate yields being about 2 to 1. 

Investigations at the Illinois Agricultural Experiment Station by 
Miller und Biluer (f20, 21, 22) into the effect of land fertility, soil 
treatment, and rotations, on yield variability of corn, wheat, and other 
crops jn the rotlltion, support these conclusions. Using 10 plots at 17 
locations in their State, they tested the effect of manure with lime, and 
with lime and rock phosphate; a.lso crop residues with lime, rock 
phosphate, anrl potash in the various experimental combinations, on 
the yield and the stability of yield of corn and wheat, for 15 years. 
They show that the most effective treatment or combination of treat
ments reduced average va1iation of corn yield by about 30 to 50 
percent below the average variation on untreated plots, and that of 
wheat yields by 30 to 40 percent; although in the case of three major 
soil groups the reduction in average variation of wheat yields during 
the 15-year period was nearer 60 percent. Also, in similar experiments 
during a more recent period on all crops in the rotation, they show 
that the most effective treatment reduced the average yield va1-int?:on 
of all C1'Ol)S compositely 2,5 to 50 percent. 

Theil' l1win conclusions are that: (1) Fertile soils produced the 
highest yields and with the greatest regularity, from yeUJ' to year; 
(2) untreated infertile soils were very irregular in yields; (3) except 

40 The geographic analysis of county coefficients of variation (eL p. 27) fOl' 
the counties fl'om Oklahoma and Texas gave an almost identical net regression 
effect flIi farm average yields (9.2 Percentage points compared with 9.3 per 100 
pounds of increase in yield). On the other hand, the geographic analysis for the 
Eastern States W!lS much less successful in obtaining the relationship between 
farm average yields and their coefficients of variation (2.1 percentage points com~ 
pared with 5.9 per 100 pounds of iner'ease in average yield). 
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for sandy and hilly soils, all poor and medium fertile soils showed a 
large increase in yield stability with soil treatment, which also raised 
the level of yield; (4) good farming methods were rewarded by in
creased crop yields which at the same time reduced yield variability 
and made the crop more predictable. 

These findings are of the utmost significance for the individual 
farmer. According to cost-of:-production studies it follows, from the 
relation between yield risk and yield level, that variability in cost of 
production per unit for individual farms over a period of years should 
also decline as yield increases. This apparently indicates that risk
bearing cost is an inverse function of yield level. Therefore, there is a 
strong incentive for farmers to make the necessary expenditures of 
capital and· effort to raise the yield level of land as a method of 
reducing both average unit cost and average risk cost. This would 
result in a greater surplus, over time, and therefore more rapid accu
mulation of capital and economic progress. 

The tendency of relative yield variability to decline with increases 
in average yield, although less than proportionately, means that the 
corresponding standard deviation tended to increase with average yield, 
even though less than proportionately. The significance of this rela
tionship to premium rates for crop insurance may not be fully appre
ciated because the effect on premium rates is not readily apparent. 
'Vhen the standard deviations of annual yields increase less rapidly 
than the corresponding average yields, the premiums per acre will .be 
less on high-yielding farms than on low-yielding farms, under a sys
tem of crop insurance which insures for a fixed percentage of the 
farm's average yield. This is clearly shown by the premium rates 
calculated belm,,, for two yield levels, with two assumptions as regards 
the yield risk: 

Insured Prnmium as Assumed Coefficient Standard Premiumyield (75 percentageaverage of variation deviation perpercent of average vield in yields of yields acre 1coverage) yield 

Constant 
yield risk: Percent Pounds Pounds Pounds Pm'cent 

200 ___ •. 30.0 60 150 6.8 3.4
400 ____ . 30.0 120 300. 13.6 3.4 

Declining 
)rield risk: 

200 _____ 35.0 7() 150 !J.S 4.!J400 _____ 22.5 no 300 (j.l 1.5 

1 For methods used in calculnting crop-insurance premium rates, !;ee Appendix, 
pp. 117-119. 

With a constant yield risk, the absolute premium increased with 
average yield but the proportion of average yield required to meet the 
premium payments remained constant. With a declining yield risk, as 
average yield increased the premium decreased both absolutely and 
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relatively.4J. That the high-yielding farms would have lower crop
insurance costs, as a general rule, than the low-yielding farms is in 
accordance with the realities of the situation, and is due to the con
stant percentage coverage, coupled with the tendency of relative yield 
risk to vary inversely with the size of average yields. 

FACTORS INFLUENCING AVERAGE YIELD 

Because of the marked influence of average yield on yield variability 
it is desirable to examine in greater detail the reasons for the variation 
in level of yield. Obviously these variations are due mainly to land 
quality, production practices, and managerial efficicncy. But from the 
standpoint of this study, it is desirable to learn the actual details under 
each of these headings. 

No measure of land quality was obtained in the study but cc"tlLin 
factors that have a bearing on soil fertility were obtained. Two of 
these (soil erosion and topography), along with certain indices of 
production practices, are given in table 38, p. 148, by yield levels for 
each of the two sample areas. These comparative data throw con
siderable light on the factors that are related to level of yield. In the 
Upper Piedmont. high yiclds occurred concomitantly with lower ero
sion, less steep topograplW. more off-farm work, more favorable prac
tices in obtaining seecl from breeder and in treating them before 
planting, higher fertilizer applications per acre, and a higher per
centage of cropland in cotton.42 

'Vhen farm yields werc high it was usually found that the farm 
operators were in the younger agc groups and in the groups that had 
had a fair amount of schooling. Hail loss also varied inversely with 
average yield. In the WeRt '1'exuR Rolling Plains, on the other hand, 
the facton; associated with level of yield were more llmited and less 
regular, presumablv because of the greater influence of weather and 
the more rigid drfinltion of the group of farms under examination:13 

In the LTpprr Piedmont, both erosion and topography showed an 
inverse relationship with level of yield. As they increased, aver'age 
yields declined. The)'': war-: a slight tendency for the increase in oper
ator's age to be associated with average yield; but it is suspected that 
this apparent conneetion waR due to the influence of experience, which 
is also directly and more :::trongly related to level of yield. If, should 
he noted thnt the 1946 age of operators in the West Texas Rolling 
Plains aWI'l1,!!erl around 48 years, (1)' from 5 to 8 years younger than 
the' a"eJ'nge ill [lIe' 11pl1<'r Piedmont. C(1ni'iequcnHy. the agr factor 
W(1,R nea!'er tll(' optinHJlH ($2) f<11' farming operationil in the Te'xail 

-It'rhif; I'rsult is in a<'('ordan('(1 with Ihe rrlationship of yield risk 10 aVl'l'IIge 
yield found in tho study. 

42 BaRed on 317 white owner-operators (men) who bought the farms occupied 
hy th('m in 1946. TI)(' fannR included in this section nrc thus the same group 
that was nnalyzed above by correlat.ion methods. 

43Bnsed on owner-oprrators (those who bought their farms) and share-rentrrs, 
both groups of whom employed only hired Inbor. In an earlier section, the con
nection between type of labor and average yield was shown to be strong. Con
sequently, much of t,he differential ion in average yield for the sample has been 
eliminated by thus rigidly defining the farms under study. 
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• 
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sample than in the Upper Piedmont:'" High yields were also asso
ciated with a high percentage of cropland in cotton, 

• 
Other factors associated with level of yield in the West Texas 

Rolling Plains wcre years of schooling, off-farm work, loss by hail, 
and percentage of cotton acreage abandoned. Operators with high 
yields also had spent more years in school. Prcsumably yields were 
affected by the greatcr alertness and progressiveness which education 
had given these operators, OfT-farm work of the operators tended to 
be negatively con'elated with average yield in the Texas sample, in 
contrast with a positive relation in the Upper Piedmont. In the 'Vest 
Texas Rolling Plains, the vicissitudes of weather and the extent to 
which farmers there employ hired labor demand 1110re supervision by 
the manager. In the Upper Piedmont, weather is not so critical and 
the sharecropper system of labor calls for little attention. Hail loss 
per acre in the West Texas Rolling Plains was also inversely related 
to average yield and this was likewise true of the Upper Piedmont. 

• 

The perccntage of cotton acreage abandoned is the final but not 
the lcast important factor to be discussed in this connection, Its in
fluence on average yield and production risks in the West Texas Roll
ing Plains has been investigated in previous scctions. It was found to 
have a negative relationship to average yield with this group of farms, 
as with all others. One effect of abandonment on average yield is 
obvious-it spreads less production over a given acreage. (In tht} 
Texas sample, yield is on a planted, or seeded, acreage basis,} Other 
effects might arise indirectly through weakened financial resources 
that would have a bearing on the ability of the operator to hire 
adequate labor and to buy other production inputs in the most desir
able quantities. 

ESTI;\IATI:XG EQUATIONS 

In 'oreier to proyide maximum efficiency in forecasting either aver
age yield or the coefficient of variation, the significant or otherwise 
highly important factOl's from the last several sections have been 
combined into over-all regression equations for each area. '1'he results 
are given in tables 5 and 6. In these tables, a description of the 
indepcndent variables and their respective statistical functions, the 
units of measurc used for the independents, the regression coefficients, 
the F-ratios of the regression coefficients and the Beta coefficients, are 
shown for each independent factor in both sample arens. Also ineluded 
are the indexcs of correlation, the coefficients of determination, the 
standard (,J'I'ors of estimate, and tIl(' values of the constant "a." 
Thus. all data necessary to the formulation of a eomplete regression 
equation, the interpretation of each rcgl'ession coefficient, the deter
Inination of thc relative imJlortance of each sueh coefficient, and an 
estimatc of the c),1'or that might be expectecl to attcnd the application 
of the rcspective equations, arc listed in convenient form. 

For illu::;tration, the equation fa)' estimating average yield fol' simi

• lar farms in the UppCl' Piedmont is given. When XI equals average 
yield in pouncls, Xa rate of fertilize)' application in 100 pounds, X, 

401 This may be explained partially by the differen('es in the sample component 
between the Lwo Mcas. The group of farms under investigation for the West 
Texas Rolling Plnins nrc opel'lllcd by owncl's und share-renters (ubout one-lhird 
of the latter) while in the Upper Piedmont the operators are all owners. 
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years in average yield, Xs percentage of cropland in legumes, and Xll 

the county average yield (in units of 100 pounds) for the period 1938-· 
46, the equation is written as follows, with lIa"=4.4, and other values 
from the first section of table 5. 

X1 =4.4+46.7791Xa-4.4478 (Xa) 2-.1840X4 

2.1022Xs-.0248 (Xs) 2+.2817X4Xs+ 
.2705XaXr,+33.6517Xl1+6.8883XaXli' 

TABLE 5.-Smnmary of correlation results for analysis of specified factors 
against farm average yields as reported by farmers for three or more years 
during period 1938-46, in two sample areas 

!<'-ratio of 
Factor Unit Uegression 

coefficient regression 
coefficient 

Bl'ta 
·coefficient 

Upper Piedmont: 1 

/Xa• Rate of fedilizcr 
plication: 

ap-

X 3____ -  _ --  - _ --  --  100 pounds ___)(n_________________ (X
3 
),_________ 

"\4. Years in yield average_ 1 year ________ 

/)(,' Percentage cropland 
in lcgumes: )(5__________________ 1 percent. ____Xk_________ (X

5 
),_________ 

/(4,5)-X q ________ == === == (X
4

) (X,) _____ 
/(3,5)-Xu __ • _____ --  -  -  (X3) (x.) __ .. 

46.7791 
-4.4478 
-.1840 

-2.1022 
-.0248 

.2817 

.2705 

"1.'54.9 
H161.0 

.4 

"30.3 
"14.2 
"44.2 
"37.9 

0.7 Hi 
-.814 
-.004 

-.343 
-.247 

.305 

.267 
Xli, County average yield, 

1938-46____ •• _. ___ . ___ 100 pounds._. 
/(3,1l)-Xw_____ --  •• _-_1 (X 3 ) (XlI). ___ 

33.6.517 
G.8883 

"50.0 
**124.1 

.219 

.442 

(J=4.4 
P',.3 ... 11 =.43950; 1'1,3 ... 11=.(3(3295"; 1",.3 ... 11=.42025; Xu ... 11 =64.li2 
(F' =llldex of determinntion; ;q= standard error of estimate.) 

West Texas RoIling Plains: 2 

X.,. Years ill yield average_ 1 ycaL -_........ 18,346(j ·°84.7 0.800 

X 5. Percentage cotton acre-

~ 

ngenot harvcst.ed ______ .1 perccltL __ .• -2.57G\ "16.2 -.2Hi 
/.\6. Percentage cropland 

ill cotton acreage hnr
vested: 

1 percent. ___ , 1.8548 .397.\'6 .... -- - - __ -. -. - - -- "51.1 
""' ___ .. ,.._ ............
...ytn_ ...... _ (Xu)'___ .. _...... -.0092 "18.3 -.171 

/X 1• Yellrly trend in yield: 
.\r.----------------. (Add 150) + to -20.GI78 "37.5 -.90.5 

w ~ 

(X !'______ ... 
1 .8276 "34.2 .951",'(". ------------.. -./(4,7)-X. __ • ••• ___ " ___ ._ (X.) (X 7 ). ___ • -.7484 "42.2 -.il3U 

X '1. County Itvemge yil'ld, 
1938 .. 46 •. ______ . _ ... __ 100 pounels. _. 7(l.{ifi92 "30.6 .2G8 

I 
a=G6.3 
1",.., ... 11=.4079; P t , ..., 11=.6387"; p',., ... 1I=.383G; .'i{1.',,,, 11=38.56 
(p. = Index or determination; g = standard error of estimate.) 

1 Based on 272 white (male) owner-operated farms which were purchased. 
• Based on owner-operated farms, which were llUrchased, and on sh9re-rl'lIted f!lrms, 

both classes of which were operated with either lired labor or hired labor in combilla

•
.. 

• 


• 

tiOlt with other types of labor during the period. There was 11. totul of 203 farm!; in
volved. 

" Significant at the I-percent point. 

http:11=38.56
http:harvcst.ed
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TABLE 6.-Summary of correlation results from analysis of specified factors 
against coefficient of variation in yields reported by farmers for three or 
more years during period 1938-46, in t100 sample areas 

F-ratio of 
Factor Unit Regression 

coefficient regression 
coefficient 

Beta 
coefficient 

Upper Piedmont: 1 
'Y2, Farm average yield,1938-46 2______________ 

X" Acres of cotton harvested ________________ 

100 pounds. _. 

1 acre ________ 

-1i.8001 

-.0082 

**03.7 

**7.7 

-OA3!) 

-.137 
IX 4, Rate of fertilizer ap

plication:
X 4-_____________ • __ 

X In _ ---  __ -----  ----

X s, Years in yield average_ 
X 7, Percentage of cropland 

100 pounds ___
(X

4
)2 _________ 

1 year________ 

-5.!)700 
.3554 

-.2485 

··21.8 
**8.2 

.1 

-.691 
.492 

-.044 

in cotton acreage harvested ________________ 
1(4,7)-Xw ______________ 

1 percent ____ . 
(X4) (X;) •••• _ 

-.5876 
.0950 

**26.2 
**30.5 

-.466 
.558 

IX8, x:early trend in yield: Xa_________• _____ • __ 
X 

r 
_____________ • _ ---

1(5,8)-X.____ ___________ 
X IO , County average co

efficient of variation,1938-40 ______________ . 

(Add 150)+10
(.\8)·____ • ____ 

(.\6) (.\a) •• --

1 pereenL __ ._ 

-6.3300 
.2094 
.0938 

.3289 

··08.7 
··94.1 

·6.4 

3.4 

-1.415 
1.420 

.285 

.078 

a=104.9 
p21•• ••• 10=.3082; PI..... 10=.5552; P21." ... 10=.2790; HI..... 10=9.54, 
(i"=lndex of determination; S=standard error of estimatc.) 

Wcst Texas Rolling Plains: 3 

X., Average farm yield,1938-46 2______________ 100 pounds ___ -9.4236 ··20.2 -0.222 
Xs, Years in yield average_ 1 year. __ • __ •. 11.3698 *6.3 1.270 
XG; Percentage coHon acre

age not harvested _____ ' 1 p('r('enL __ •.. 1.5088 ··47.5 .324 
jX7, Percent !lite cropland 

ill cotton acreage har
vested:){7_______ - __ . ______ . 1 percenL -1.1375 **54.2 -.623 

>:1---_------------- (X 7)2 .0092 ··30.1 .439 
jX8, Yearly trend in yield: 

X 8_______ -- -- ------- (Add 150)+10 -0.101.1 **58.5 -.732
(.\'a)2 ___ -- ____~'(r-------- - - -- __ -- -- .2448 **51.5 .721j(5,8)-X.____________ ___ (X6) (.\8L.- -.0212 **19.5 -1.140 

X ,O, County average co
efficient of varintion,
1938-46___ •••• ________ 1 percent_____ .6486 3.3 .127 

a=83.6 
p2, ..... IfI=.3974j PI.~ ." 10=.0304··; jJ2 , •2 .•• 10=.3095; B I..... 10= 15.21 
(P2 = Index of determination j .§ =stnndard error of estimnt,e.) 

L Based on 272 white (male) owner-operated farms which were bought and not 
inherited. 

2 Farms reporting 3 or mere years of yields during the period. 
3 Based on owner-operated farms which were purchased, and share-rented furms, 

both classes of which were operated with eithcr hired lnbor or hired lahor in combinll
tion with other types of labor during til(' Jl('riod. TIl(' total number of flLrms involv('(l 
was 203 . 

•• Significant nt the I-per(Jent. poin!,. 
• Significant at the 5-percent, point. 
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The index of determination is 0.4202 while the error of estimate 
equals 64.62 pounds. The F -ratio for each regression coefficient is 
also shown. It may be seen that aU were stMistically significant at 
the I-percent point except number of years in yield ayerage, which 
was not significant. However, this factor is jointly related to percent
age of cropland in legumes, the regression coefficient of "which was 
highly signifieant. In the last column of this section of the table arc 
given also the Beta coefficients w11ich, by comparison between the 
diffet'ent independent factors, make possible the determination of the 
relatiyc importance to the analysis of the different independent fac
tors. For example, quantity of fertilizer applied has a larger Beta 
coefficient, by far, in both functions, than any other factor or its func
tion. This indicates that it makes a relatively larger contribution (per 
standat'(1 deviation) to a"erage yield than do any of the other thrce 
independents, Ot· their functions, which were included in the regres
sion equation. 

Table:; of this sort giYe in compact form all the quantitath'e infor
mation it is necessary to know concerning a conelation analysis. In 
table::. 5-10 data uf thi::> ~Olt [il'e gi"n'l1. Their uz;e in formulntill),?; 
regression equations and in deducing other useful information about 
the correlation analysis is exactly as gh'en aboYC'. 

AVERAGE YIELD 

In table 5 Hre given for each area the factors (with their respective 
fUl1rtions) whirh were fnund to be important in explaining ayerage 
yiC'ld. The chief factors in the lippel' Piedmont, based on ::;izc of Betn 
eo(·fficient::., arc as follow,;: (11 Hate of fertilizer appliration; (2) rate 
of fertilizer application juintly withco\lnty aYC'rnge yield; (3) per
centage of rroplancl in legumes jointly with time interval of yield; 
(4) percentagC' of rropland in legume::;; (5) rate of fertilizer and per
centage of rl'opland in it\gumes jointly; (6) rounty average yield; and 
(7) time int('J'\'al of yidd.~5 

Thus only foUl' factors, t(lgeth('r with their functions, explained 42 
pCl'c('nt of the di.fference8 among farm ayel'age yidds during the pCl'iod. 
(.t\.\'eragC'8 are for fal'lUs in thi8 group which reported three or morc 
years of yil'lds during the period.) The remainder of the \'ariability 
\,as accounted for by sol1 type, topography, and othel' basic fadol's 
which also caused fnrm aYel'age yields to ytHy. Xp"prthelc',,;;, the 
42-percent explanation of Yal'iati(lI1s in farm an'rage yields was highly 
::;ip;nifiNtnt. The importance Hi quantity of f('rtilizCl' applied and leg\lmc 
practices usC'd, in this percentagc" is indieatc'rl by their l't':;pectiYC' 
roC'fficiC'uts of l'cgl'es;,;]oll Hnt! joint functions with other factol·;';. Th!' 
regression equation for estimating averuge yield fl'Om thei'e fa(·tor" is 
ginll ahoYC'. (~eC' p. 74.) 

Tn the IYP;.;t T('xas Rolling Plain:;, the following factor;:; pl'o\'C'd to 
he infitl('ntial in explaining the dif'fC'renccs among fnl'l\\s in a.YlTag(' 
yield (in order of relatin' importance): (1) Yearly trene! in yield; 
(2) time interval of yield; (3) tl'cncl and timc joilltly; (4) percentage 
of cropland in ('otton arreage harvested; (5) CO\lI1t~' average yield; 
(6) perccntage of cotton acrragr not han'estcd. 

-15 Not significant but included be<'llliS(! of the high I'ignificnncc of this factor 
when considered jointly with ]£'gumcs. 

• 

• 

• 

l 
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These five factors and their functions explained 38 percent of the 
variation in average yields among farms. ,Vith two exceptions the 

• 
factors differ from thos(' found to be important in the Upper Piedmont 
area. Furthel'more, tlwy are mostly uncontrollable by the manager, 
although there would appeal' to b(' some ('xc('ption in the case of per
('entage of cropland in cotton acreage han'ested, and percentage of 
acreage not hal'vest('cL ThC'se two factors are sub,ict't to a considerable 
meastll'c of control by propcl' selection of land and use of keen judg
ment in production. The I'('latively large influcnce of trcnd in yield 
('mphasizes Uw importance of ",eathel', particularly cycJ('s in w«ather, 
which o\'el'l'idC' most action" and dccisions that the lIlanager might 
otherwise takc:lo 

Although fC'l'tiliz('l' i::; not aclllptabk to the area, and crop rotation 
with legtlm('s dO('5 not hnve the plnce of importance that it has in 
the Tippet' Piedmont, an opC'rator in this area is not wholly without 
technique::. to influ('l1('e favorably the trend of his yields, Both large 
tC'l'racC's and contour cultivation h('lp to conscn'e moisture, A rotation 
with fallow lam1 pl'ior to th(' planting of cotton is also hdpi'ul. Avoid
ing the planting of cotton aft('l' a moisttll'C'-<l('pleting CI'OP, such, as 
cotton 01' grain sorghums. ha$ b('('n found to be helpful. An effectIve 
way to incl'enf;(' trend is by ;;(']ection of land. pnrticularly \\'h(,ll thi,:; 
is coupl('c1 with shrinkage' in l'elntiyc aCI'C'a.ge planted to rotton over 
a p('riod of yt':1rs, :1$ riming thr AAA ]wl'iod. and hr11('r during many 
of tIl(' wars from 1938 to 1942, 

• 
Altliough t1l0 g('n('ral trC'l1r1 of yiC'ld~ of tIl(' 10 rounli('s nnd alRo of 

the sam]11C' fnl'lns in Texas was downwnrd during the p('riod of the 
study 1938-46, it ap]1C':1I'S thnt, had the :1Cl'ragC' retr('Tlchment program 
not be(,ll in ('[f('et. thr Y('al'lv .1'atC' of decline in yields woulc1 hnyc been 
even grcat('l'. From this it Ina,' h(' conc1uc\{'d ti1nt w(,athcr conditions. 
which' \\'(,1'(, more unfnyornblo' than nsunl, w('re of g'reat importance 
riming th(' ]1('riod of thr study. 

COEFFICIE)1'r or YARIATION 

In tabk 6 is giyen all th(' infol'l'lation 11('c('s.<:aI'Y to fOl'J11ulate nn 
estimating ('quation for predicting Yfiriahility of yi('lds in each nl'ca:17 

But c('rtnin dC'flciel1cies may s('riotlsly limit th('ir us(', In the first 
plnc('. thr di$tl'iilution of ro('fficiC'nts of ynriation was too ]1('akC'fl. ('Bpe
cially in tIl(' FppE'1' Pi('r1mont. to give suffi.cirnt ynlirlity to te'sts of 
significance' hn;o:('<l on normal di.~tributioll t11('ol')", 

R('concl, h,'o factol's-Fize of the cotton ent('rprise and nyeragc 
:\'icld--Tpf]('(,t in part som(' (If t11C' more <lil'pet produ('tjol) fllJH'tion;; 
that nre in('1ucl('d; ;;0 th('r(' is a lencI('ney. through IlII(w:1tioll heh\'('C'n 
the fndo!';; in tIl(' ('ol'l'('lntioJl annly"i;:, to 1'('(1\1('(' tlH' !'e.Intiye ill1pOl'
UIlH'(' of the I1lOl'(' (lil'pd ]ll'odl1dion f:1<'iOl';; whil(' f he mort' 1'(,IlJot(' oJl('~ 
tt<,ql1in' ;;Olllf? of thi;; inl])orta!l('('. ('()nH'qu('nfly, although th(' index of 

·10 Tn the sense of a !'('l'ie!; of ~'ears of low rainfall followed by a Rel'ie!; of Y(,(U'';; 

• 
of I'('lnt ively high I'llinfnll. unddre \,(,1'1'1\, , • 

.J7 Although t1wy lll'l' giY£'n her£' for study nnd {OJ' olher possible m)('R, it is 
not believed thnl ('rop-ini,umnN' premium rates should be determined in this 
way, The ubnonnnlity of the distribution of the individual vnlues of the roeffi
('ient of Ynrintion makes the ('hanee for 01'1'01' too gl'Nll, ('specially in the Upper 
Piedmont and similar arens. A mOre desil'ablc procedure would be fo base them 
on thl' en'ors of fOl'eral't of imlidchHli farm yearly yields O\'('t' tim(', Sec pp. 97-99 
and 117-119, 

http:aCI'C'a.ge
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correlation is enlarged, the nature of the net effect of the "closer" 
production factors on the coefficient of variation tends to become 
obscured. For these reasons, it is doubtful whether the regression 
equations have much value for estimating the coefficient of variation, • 
especially for the L'pper Piedmont and similar areas where the dis
tribution of the indh'idual obseryutions of the coefficient of yu.riation 
dt'}JCtl'ts rather sel'iou;;ly from normal. Despite these shortcoming:), jt 
is belieyecl that considerable light is thrown on S0111e of the causes of 
relatiyc yield variability, ancl that an examination of the data in 
table 6 in further detail, from this point of view, is justified. 

The factors that were uniform for both samples in explaining yield 
risk were ayerage yield, ttends in yiclds, time inten'al of yields, per
centage of cropland in eoUon acreage han'esled, and county coefficient 
of yariation (although in lleither tH'Ca was the coefficient quite signifi
cant at the 5-percent point). Two othei' factors were impOl'tant in the 
Gpper Piedlrlont-acres of eotton haryestecl and rate of fertilizer 
application;:;. One additional faetor was important in the 'Yest Texas 
Rolling Plaint'-percentage of cotton acreage not harvested. 

The factol's that ranked highest in importance in the Upper Pied
mont, aceording to the Beta coefficients, were yearly trend in yield, 
amount of fertilizer used. fertilizer applied and percentage of crop
land in cotton (jointly), percC'ntage of cropland in cotton ~creage 
han'E'sted. and farm anrnge yield. In the Texas Rolling Plams. the 
ranking of the factor::; wa;;: Time intel'Yal of yield, time and trend 
Jointly, :rearly trend in yield, percentage of cropland in cotton acreage 
han'este(!. pe'l'centage of cotton acreage not harvested, farm ayerage yield, 
and county coeffiC'ient of yariation. The seven independent factors and 
their functions explninC'd 28 percent of the individual farm differenccs • 
in yie'lc1 risk in the l"'ppel' Piedmont. whereas six independent factors 
and their function:; accotll1tl.'d for 37 pcrcent in the West Texas Rolling 
Plains. Therefore, th(· eorr('lation analysis with the coefficient of yari
ation was somewhat more effectiYe ill the Texas sample than in the 
"Cppcr Piedmont 1'amplr' 

FORECASTI~G YEARLY FARM YIELDS BY 
CORREI.ATIO~ :METHODS 

Ro far the' factors that haye a bearing on average yield and Yfll'ia
bility of yields hftye b('('n explored. It has heen demonstrated that 
tho;;e more elo!'wly n""o('iated with the I('Yel of a"crage yields ron form 
reaf:onahly wt'll with agrollomh' jirinriplcs and that the re8ults \\'('1'1;' 

:'tflti"tieully :dgnificant. In the' casp of the coefficient of variation tb!' 
J't'sulli; haw n(1t be'en :;0 ronclu;;jvt'. Although c('rtain f!ldol':' han
lwen r;;tablish{'cl as importul1t in r('!atiYe yield variability. the rela
tionship:; ('ann(lt be regarded as. highly dependable for thc dh;tribulion 
departed too gr('atly frolll n()l'l11a1it~' for thc dependable nppl1eatioll 
of testg of "ignifiranee to the' ('oneIlltion results. Furtiwrmor(', even 
though the fnetMs ,Y('I'C demon:ltratecl as statistically signifieant. the 
!em' inde;.,: of determination ::;ugp;est:' thut a el'op-insuml1Cc program. 
ba;;ed on tJ1(~ coefficient of yariation might be unduly risky. 

Ex('eptiol1s may be made to theRe points in the eaSt' of the 'V('st 
Texas Holling Plain::: hut not :;trongly 1'0, as a better alternative 
tlppetu·". This alternative' for premium ratrs for crop insllrance is the 
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estimation of yearly yields from a regression equaLion for a homo
geneous group of farms with the crop-insurance premium rates based 
on the errors of forecast. Such a procedure would give a flc:-.:ible mte 
structure and would also provide a reasonable degree of security for 
the instl1'er, as the probabilities in the situation would be subject to 
meastlrement. 

This section of the bulletin was designed primarily to explore the 
possibility of forecasting annual far111 yields, and only inciclrntal\y 
to establish the functional charact('r of certain management factors 
subject to differential (year-to-year) variation. From this viewpoint, 
it was thought that the inclusion of the average yield as an inde
pendent factor was desirable as it reflected the best available estimate 
of the expectation of annual yield. Its inelusion provided the only 
way in which bctwe('n-farm differences in produdivity, due to soil 
fertility, topogmphy, and other natural eonclitions, ('ould he included. 
The average yield was repeated for e\'cry year in the yield series. 

ESTI;\IA'l'I~G YEARLY YIELDS IN THE UI>f>ER PIEDMO:'o1T 

FAR;\'S INCLUDED IN TIlE ANALYSIS 

The farms included in this analysis were those operated by white 
owner-operators (men) who hought the farms on which they were 
liying in 1946 and who grew cotton during the 3 years from 1944 to 
1946. The 198 farm:; that met these requirements provided a good
sized homogeneous sample. with 594 yearly yield ob~el'\·ations. The 
;;tudy in the rpper Piedmont was confined to this 3-year period jn 
order to obtain yield observations, paired with fertilizer applications, 
which were as ac('urate as practicable. From the questionnaires, it was 
found that farmers reported yery little inrrease in their mtes of fer
tilizer usage hetwe('n 1938 and 1946. This indicates that the farmers 
werc likely to report to enumerators the same quantity of fertilizer 
for the earlier years that they did for the more recent years. 

Examination of l'SDA Crop Reporting Board cstimates of fertilizer 
used pel' acre in procluring cotton by farmers in South Carolina and 
Georgia during 1944, 1945, anel 1946, reveals that there was practically 
no variation dming this period in the State averages. Consequently, 
the above-mentioned bias in farmers' estimates of ratc of fertilizer 
applied to cotton was avoided approximately by confining the analysis 
to the period 1944.-46. ~o farlllS with less than 3 years of cotton yields 
w(')'o used fiS it was believed that the recentness of experienre on the 
far1l1 might Mfert the results. A usc was found for the yield records 
for less than 3 yNlI'S, however, in testing the applicability of the regrcs
,~i()n estimate1' of yi('lc\:; and ('rop-insurance premium rates. 

FACTORS INFLUENCING YEARLY FARM YIELDS 

RELATlOS OF TEC.HXICAL COEIo'FICIENTS OF PRODUCTION AND AVERAGE 
YIELD TO YEARY,y FARM YIELDs.-In table 7 arc summarized the fac
tors that IJrowd most important in the correlation analysis in esti
mating ycarly farm yields. Only thrc(' factors arc involved, although 
one other (per('cl1ta~e of county yield the previous year as p~l'centagc 
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of the 6-year county average yield) proved statistically significant in 
a joint function with rate of fertilizer applications:IB 

For the most part the factors included are those that might be ex
pected to be most highly associated with variations in yearly farm 
yields. These are fertilizer and changes in quality of land. The l'ela-

TABLE 7.-Summary of cOl'l'elation resuUs from analysis of speciJied 
factors against yearly farln yields in the Upper Piedmont, 19/14-461 

I ft'-ratio of Hegressioll Bel.llFac·tor Unit regressioncoefficient coefliciCllt. __I eoeflicient 

fX~, Hate of fertilizer UPPlicu-1 

tion (including ammonia):


.\2--____________________ 100 pounds __ . 10.4721 **72.8 0.410 
~\'"k--- •• ----- __________ (X.)2_________ -.6815 *"58.7 -.354Pound ________.\5,1944-46 farm average yield 2 .88.58 a** 750.5 1.772f(2,5)-X._. _________________ (X.) (X ). ____

5 .0136 **103.4 .355
f(2,8)-X,, ____________ . __ .- •. (X.) (X ) 4____s -.0466 *"31.8 -.067 
X 9, Percentage annual acrl'!lge 

llllrvested WIIS of n verage 
acreage hllrvestecL _ ., __ •..___, Pere('nL __ • _._ -.2797 *3.9 - .157 

0.",28.8 
p2 1•2 ." 9=.5887; P1.2.,. u=.7(j72··; jJ2L2 ... 9=.5845; .'{•.2 ... 9=74.2 
(p. = Index of determil.atiollj g =standllrd error of estimate.) 

1 Based on 198 white' owner-operators (mille) who bought the farms which they 
were operating in 1946, and who also reported 3 years of yields between 1944 and 194ti. 

• The average was .repe/Lted for each year in the period u.s Il means of removing 
differenc('"~ in yield level between farros. 

3 ~rhe [i'-test is of questionable validity bemuse of difHeulties in determining degrees 
of freedom with thi1; factor. Aee footnote 2 above. 

• County yield prcvious Y(,llr IlS pcreentngc of ILvemge of county yields for 6 pre
(~eding yellrs. This flLctor proved statistically significllut only with fertilizer in !l joint 
fUllction . 

•• Significlult Ilt the I-percent point. 
• Signifi<:llnt at the 5-pcrcent point. 

tion of rate of fertilizer application to yearly yields is obvious; an 
increase would be expected to increase yearly yield, other things being 
equal, and vice vel'sn.:I£l The quantity of fertilizer applied was treated 
in the analysis as a parabolic function. The negative second-degree 
pal'G of its equation illdicates that when fertilizer rates were very high 

48 'rwo additional flleLOI'S (age of the opel'Utor und yelLl'S of experience Oil the 
Hl46 farm) lmd their fllnetions wcl'c l('~led for lheir signiHclUlce 01" l\ontl'ibution 
(0 the correlatiOIl lllllllysis. Only age lind its second-degree function seellled 
statistically signiHcant by lhe i<'-ral.io melhod, but it reduced tho value of some of 
the net regression coeflicienl.''l without increasing the coeflicienL of delermination, 
reducing it, in filet, been\lSe the loss in degrees of freedom from the increased con
Slllllts more than made up for lhe gain in the correlation index. Consequently, 
det{liled study lind analysis of both age and experience have been omitted. 

40 The regression nnalysis was designed to measure the year-to-year changes 
of the factors on yelll'ly vield. In the case of fertilizer, there arc also residual or 
long-nUl deeds, which {U~(' I'Cfie('(NI ill yi('ld leveL As It glVCtl fertilizel' p"lId i('(' 

of some duration alTects soil (·hllrnctel'-l.iIth, stmcLure, eLc.-f;hey are best reflected 
as long-run influences. 

• 


• 

• 
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the influence of fertilizer on yearly yield prospects was negative. 
However, it.: net effect cannot be so simply deduced as two other 
functions of this factor arc joint with other factors-farm yield level, 
and the preceding year's county yield relative to the 6-year county 
average. To get the true effect of rate of fertilizer usc on yearly varia
tions and cotton yield, all of these interrelationships must be examined 
simultaneously. This has been clone in figure 13. 

COMBINED EFFECT OF FARM AVERAGE 

YIELD, FERTILIZER, AND RELATIVE COUNTY 


YIELD PREVIOUS YEAR ON YEARLY FARM 

YIELD, UPPER PIEDMONT, 1944-46 


250 LBS. AV. 350 LBS. AV. 450 LBS. AV. 
FARM YIELD FARM YIELD FARM YIELD 

AV. LBS. LINT COUNTY yiELD PRECEDING YEAR 
450 - 120'70 of b.yea'r avo yield ---.. .. ---- 100'70 " " 400 .. .. ..• 1 ...... 80'70 .. , 
350 I I --
300 I 

I 
250 ---

I200 

400 600 800 400 600 800 400 600 800 1,000 
LBS. OF FERTILIZER UNCLUOING AMt';ONIATES) PER ACRE 

U, S. DEPA.RTMENT Of AGRICULTURE NEG. "7948·)(' aURLAU Of AGIHCUl.TURAL eCONOMICS 

FIGURE l3.-Yearly yield response from npplieations of fertilizer WIlS a function of 
farm average yield and the percentage that the county yield the preceding 
yellr was of the 6-yellr a vemge (periodic influence). The point of maximum 
yearly yield from fertilizer applications inc1'e,lsed directly with lLyerage farm 
yield. With an application of 600 pounds of fertilizer the farm average yield 
WIlS 250 pounds and with 800-1,000 pounds of fertilizer the farm Ilverage yield 
WIlS 450 pounds. The relative lowness of county yield the preceding year, as a 
percentage of the 6-year averllge county yield, also affected the location of the 
point of optimum yearly yield from fertilizer. As the percentage which the 
county yield was of the 6-year average declined, this point moved to the left 
when flmll average yields \vere 350 or 450 pounds. 

A factor which measures changes in quality of land from year to 
year has been reflected in the analysis indirectly, as no direct measure 
of land quality was obtained in the field epumeration. It has been 
indicated by expressing cotton acreage harvested in a particular year 
as a percentage of the average acreage harvested during 1944 to 1946.~o 
The regression, as expected, was negative. For each 1-percent increase 
in acreage harvested above average, yearly yield declined 0.28 pounds 
on the average. 

50 A low percentage of cotion acreage relative to average acreage indicates lin 
improvement in land quulity becnusc the smnller relative acreage permits the 
farmer more ItLtitude in selecting the most favorable fields for cotton, The con
yerSe is true of 11 high percentage of cotton. ar.l'eage n:lative to average acreage. 
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In the joint function with fertilizer, a measure of the preceding 
year's county yield has been included. This was done in order to 
measure any tendency for high yields to be followed by low yields, 
and vice versa. Oounty yield the previous year as a percentage of the 
6-year average in an independent role failed to show statistical sig
nificance, and it appears that there may not be much direct periodic 
effect. But indirectly, through its influence on fertilizer response, a 
definite and significant connection with yearly yields was shown. As 
the regression coefficient was negative, the indication is t.hat the higher 
the county yield in any given year relative to the 6..,year average, the 
more the effects from fertilizer applications on individual farm yearly 
yields are reduced the following year. 

A final factor indic1l,ted in table 7 remains to be discussed. This is 
the farm average yield for 1944-46 which influences yearly yields by 
establishing their base, or the level about which they fluctuate. This 
factor was important to the correlation analysis as it tended to reflect 
differences in productivity between farms. There was no other way 
to do it in the analysis with the data available. As a measure, aver
age yield-in addition to reflecting productivity-probably reflects 
some production practices which are due to management, such as fer
tilizer applications in a long-run sense; but it is believed that both 
inherent productivity and productivity that has been established by 
crop rotation, the planting of legumes, etc., over a long period are its 
primary determinants. The importance of average yield in the analy
sis is shown by the fact that 1 pound of increase in it accounted for 
an O.88-pound increase in yearly yield. The Beta coefficient of this 
factor is 1.'77, the largest by far of any of the other factors included 
in the analysis. Measuring each factor's importance by its Beta coeffi
cient, gives the following ranking for the factors influencing yearly 
yield in the Upper Piedmont: (1) Average farm yield; (2) rate of 
fertilizer application; (3) rate of fertilizer and average yield jointly; 
(4) percentage annual acreage harvested was of average acreage har
vested; and (5) rate of fertilizer and the percentage that the county 
yield the previous year was of the 6-year average, in a joint relation
ship. 

The relationships outlined above are more empha.tically portrayed 
in figure 13. The joint relationships of farm productivity, change in 
quality of ]n.nd, and change in county yield the preceding year from 
the 6-year average are shown in this chart. Although all the factors 
were closely associated with changes in yearly yields from their re
spective averages, the greatest changes were associated with rate of 
fertilizer application and the percentage that the county yield the 
previous year was of the 6-year average. In general) the lower the 
county yield the year preceding, compared with the 6-year average, 
the lower the cotton acreage harvested was relative to average i and 
the higher the rate of fertilizer application, the more yearly yields 
tended to exceed the farm average. This relationship arises. because 
the prospects for the succeeding crop, land quality (land selection), 
and quantity of fertilizer are combined in such a way as mutually to 
reinforce the influence of each other. That is, the kind of response from 
fertilizer in any given year is related -to -the sort of crop-year and the 
quality of land on which cotton is planted. 

• 


• 


• 
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The figure also shows that the differential response ill yearly yield 
from rate of fertilizer applications waS related to level of yield 

• 
(measure of soil capacity) of the farm and the relative favorableness 
of the crop year. In general, the higher the farm average yield and 
the lower the percentage that the county yield the previous year was 
of the 6-year average (and the more favorable the prospects of the 
curl'ent crop year relative to the preceding), the greater was the dif
fercntial response from diffcrent rates of fertilizer applir.ation. It is 
I'{(lCll fl'Ol1l the I'cgl'ession equation thnt at allY level of yield, a grcatcr 
fertilizer response was obtained when there had been a comparatively 
low county yield the previous year relative to averagei and conversely, 
whell the county yield the previous year had been high relative to 
avcmge. That is, the joint effect of fertilizer and favorableness of the 
crop year were the dominant forces in determining the differClitial 
effect of fertilizer on yea.rly yields. 

• 

It appears that the point of maximum yearly yields from applica
tions of fertilizer when the county yield the previous year had been 
80 percent of average approximated 800 pounds in cases where the 
farm avel'nge yield was either 250 01' 350 pounds; but that it was about 
1,000 pounds if the farm average yield approximated 450 pounds. But 
with county yield the previous year 20 percent above average, the 
maximum occurrcd with 200 pounds less of fertilizer at each of the 
three levels of farm yield shown-occurring at 600 pounds of fertilizer 
when average farm yields were either 250 or 350 pounds and at 800 
pounds if average farm yield was 450 pounds. It is apparent also that 
the differential response from fertilizer was less when the county yield 
the previous yenr had been 20 percent above average than when it 
had been 20 percent below average. 

HELA'l'ION OF TECHNICAL COJoJFFIOIJoJN'l'S OF PUODtrCTION, FAll.M AVER
AG1~ YIELDS, AND RAINFALL FAC'l'OHS ~ro YEARLY YIl'lLDs.-ln the pre
ceding section, a measure of the tendency toward sequence in yearly 
cotton yields was employcd in the correlation analysis in order to 
include in the yearly yield forecasts, roughly the influence of wcathcr 
conditions ILS they might vary, periodically or cyclically. The inde
pendent Inc tor which was introduced for this purpose was county yield 
the previous year expressed as a percentage of the county 6-ycar aver
age yield. In this section, rainfall rluring certain months was sub
stituted for it. The monthly rainfall data were .Tune-plus-July rainfall 
and Angust rainfall. fi1 

• 

The factor for June-plus-.Tuly rainfall was included as a second
degree parabola under the assumption that in a humid region such as 
the UPPCI' Picdmont, an optimum rainfall for growth of cotton is 
probable. In the case of August rainfall, a I1near relationship was 
used because the preliminary analysis indicated that a constant nega
tive relationship existed. All other factors are as included in table 7 
above, with a few exceptions. Fertilizel' was included also as a joint 
function with June and July rainfall as it is during these months that 
the largest vcgetative growth of the plant takes pJace. Also the fac
tor for June-pIus-July rainfall is entered jointly with August rain

fit In exploratory analyses with various rainfall factors against counLy average 
yields, the rantors selected here were established as those most important relativo 
to yield. 
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fall underAhe assumption that deficiencies or excesses in oue period 
or montl(might be made up by excesses or deficiencies in the other. 

The' resul ts of the analysis are shown in table 8. It is seen that the 
regression coefficients were highly significant except for the first
degree function of June-pIus-July rainfall and the percentage that 
the annual acreage of cotton harvested was of average acreage har
vested. Both were significant at the 5-percent point by li'-ratio tests, 
SUbstitution of the two rainfall factors and their several functions 

TABLE S.-Summary oj cOl'relai1:on Tesults jTom analysis of technical, min
fall, and other speciFed factors agai713f, yearly farm 1Jields in the U1)PC1' 
Piedmont, 1944-461 

/I'-ratio of Regression BetaFactor Unit regressioncoefficient coefficientcoefficien t 

IX2, Rate of fertilizer app1ica
tion (including ammonia): )(2- _____________________ 100 pounds ___ 3.8592 **27.7 0.154Xk_____________________ (X )2_________

2 -1.1169 **99.3 -.581 
)(., 1944-46 average yield 2____ Pound________ .8329 3**728.2 1.666
1(2,5)-)(.________ ________ --_ ()(2) (X.)~ ____ **158.6.0203 .527 
JX6, June plus July rainfa11: 4 

X 6- _____________ -------- 1 inch ________ -28.7249 *5.5 -1.43BX _____________________ 
n 

()(6)2_________ 2.4787 **7.7 1.91)8 
f(2,6)-X$--------- -_________ (X ) (X6) _____ .8SlJ>7 **47.5 .8562
)(" August rainfall 4__________ 1 inch. _______ 27.3016 **74.1 1.092
j(B,7)-)(v___________________ (X

6
) (X

7
) _____ -3.7380 "*(i/).2 -1.383 

X 9, Percentage annual acreage 
of cotton harvested was of 
average acreage harvested ___ Percent_______ -.3365 "'4.9 -.188 

a=97.8 
p21.2 •• ,9=.6042; P l " ",9=.7773**; [>21 ..... 9=.5974; ~,2 ". 9~73.1 
(P~ =Index of determination; S= standard error of estimate.) 

1 Based on 198 white owner-operators (male) who purchased the farms operated 
by them in 1946 and who also reported 3 years of yields between 1944 and 1946. 

2 See footnote 2 to table 7. 
3 See footnote 3 to table 7. 
4 For the following weather stations hl or near the sample counties: Greenville, 

Olemson College, Athens I, Gillsville, Carlton Bridge, Atlanta. Airport, Tallapoosa, 
and Newman. 

**Significant at !,he I-percent point. 
*Significant at the 5-percent point. 

for the percentage change in the county yield from the 6-year average 
increased the adjusted coefficient of determination only slightly (from 
0.5845 to 0.5974). This indicates that the regression equation based 
on the technical coefficients with the periodic factor in county yields 
are almost as effective as with the two rainfall factors. 

A study of table 8 discloses that the signs of all fMtors previously 
gnalyzed in this section (table '7) remained unchanged but that the 
Sl:Je of all regression coefficients was lower, with two exceptions. The 
regression coefficient for fertilizer and Hverage :}"ield jointly was almost 
double the previous value, whereas the regression coefficient for change 

• 

• 


• 



85 INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 

in cotton acreage was enlarged from 0.28 to 0.34 pounds for each per
centage point change in acreage of cotton from average. As the index 

• 
of determination was somewhat larger, I:,he presumption is that a part 
of the effect of the factors shown in the previous analysis was affected 
by the rainfall factors. On first consideration, it appears that the 
regression coefficients for the two rainfall factors, June-pIus-July rain
fall and August rainfall (in the sign of the coefficient) are opposite to 
those expected, the fonner factor being negative and the latter positive. 
But on closer examination, it is seen that the .ioint function of the 
two factors is of great significance. Consequently, as once before, it 
becomes necessary to study together all factors that operate jointly 
with the rainfall factors. This is done graphically in figure 14. 

• 

Ignoring the differential effect of fertilizer the lines in this chart show 
that yearly yields declined relative to farm average yield as J une
plus-July rainfall increased, assuming an August rainfall of either 8 
or 12 inches. On the other hand, under an assumption of 4 inches of 
August rainfall, yearly yield was less, with 10 inches of .Tune-plus-July 
rainfall, than with 5 inches, but greatly increased if June-pIus-July 
rainfall was 15 inches. This shows, in general, that yearly yields de
clined relative to farm average yields as total rainfall increased in 
these three critical months, but that if June-pIus-July rainfall was 
10 inches or more the yield rose as August rainfall dropped toward 
4 inches, and pel'haps below. This indicates that an excess of rainfall 
in June and .Tuly may pa?·tially compensate for a later low rainfall in 
August; it also shows that a high relative rainfall in August more than 
compensates for low rainfall in June and .Tuly. The conclusion is that 
a low August rainfall was more important to high yields than high 
rainfall in June and July. 

The graph also shows that a low .Tune-plus-July rainfall was asso
ciated with yearly yields that were comparatively stable relative to 
their respective averages, but that their instability increased as .Tune
plus-.Tuly rainfall increased. Furthermore, it appeared that the amount 
of June-plus-July rainfall, up to at least 15 inches, was the strategic 
factor in the differential response of yearly yields from applications 
of fertilizer. The differential l'esponse from fertilizer also appeared 
to be influenced by the ayerage yield for the farm, and increased 
elil'ectly with increases in average farm yields. For example, at three 
levels of yield-250, 350, and 450 pounds-it was noted that with a 
.Tune-plus-July rainfall of .5 inches, the point of maximum returns in 
yearly yields was rearhed with an application of 600 pounds of. fer
tilizer; with 10 inches of rainfall the maximum was reached at 800 
pound,,; and with 15 inchcs of rainfall in June and July, it Wit;; reached 
when 1,000 pound" of feltilizel' werc applied. 

• 
In eyery rase. the point of t.he maximum in ~rcarly yields from appli

('ation~ of fertilizer inC'l'eHsetl as the Icnl of f:\,rIn yield increased. For 
caeh 5 incilcf( of iIwrease in June and .July rainfall, the quantity of 
fertilizCl' required to gi,'e maximum yearly yields was increasecl by 
200 pounds. Therefore, the conclusion might be that not only a high 
soil capacity but, also a high amount of rainfall in June and .Tuly is 
rcquirecl for a high rate of fertilizer application to give high yearly 
yields in the Upper Piedmont. 

A further conclusion from this section is that high .June-plus-.July 
rainfall, combined with low August rainfall, influenced yearly yields 
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EFFECT OF LAN D PRODUCTIVITY, 

FERTILIZER, AND SUMMER RAINFALL 


UPON YEARLY COTTON YI ELDS, UPPER 
 • 
PIEDMONT, 1944-46 

, JUNE PLUS JULY RAINFALL , 
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I I - 4 inc he. } 
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u. s. DEP"RTMENr OF AGRICULTURE NEG, 47949~:'; BUREAU OF A,~RIr.ULTUR:..L ECONO"fICS 

FIGURE 14.-The greatest stability in yearly yi.elds with respect to farm nverage 
yield was associated with low June-plus-July rainfall, while conversely the 
greatest instability was associated with high June-plus-July rainfall. The lowest 
yearly yields relative to the farm avernge were associated with high ,Tunc-plus-
July rainfall combined with high August rninfnll, whereas the highest yields were 
related to high June-plus-July rainfall coupled with low August rainfall. The 
highest differential response in yearly yields from increased fertilizer applica
tions came when June-plus-July rninfall was high. On the basis of the results, 
it appears that high yearly yields relative to farm avernges may be expected 
either from low June-plus-July rainfall coupled with high August rainfall or 
from high June-plus-July rainfall combined with low August rninfall, but mol'l' •
so from the latter combination. 
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directly by a certain increment, while from Lhe favorable effect of 
high June-pIus-July rainfall on fertilizer effect, yearly yields received 

• 
an additional increment. A low June-pIus-July rainfall combined with 
a high August rainfall gave high yearly yields also but apparently with 
very little or no stimulus from applications of fertilizer. As the first 
rainfall combination (or sequence) appeared to give higher yearly 
yields than the second sequence, the difference was apparently due 
to the 1'ertilizer increment. Also the greatest variability from the aver
age of yearly yields, was associated with the first rainfall combination, 
with fertilizer likewise responsible because a very favorable response 
in yearly yield was obtained with a rate 01' fertilizer application con
siderably in excess of the quantity required for the optimum (700 
pounds) in yield variability. 

ESTIMATING YEARLY YIELDS IN THE WEST TEXAS ROLLING PLAINS 

FARMS INCLUDED IN THE ANALYSIS 

In this analysis with yearly yields, two major classes of operators 
were included: Owner-operators who bought the farms occupied by 
them in 1946, and share-renters. As indicated previously, these two 
categories of farms have many similarities in utilization of cropland, 
level 01' yield, and variability of yields. For purposes of the analysis 
they were rendered even more homogeneous by a rigid specification as 
regards the kind 01' labor employed. The l'equirement in this respect 
was that both classes 01' operators employ only hired labor, or hired 
labor in combination with other types. 

• Contrary to the procedure in the Upper Piedmont (where limitations 
on the time interval had to be made in order to obtain fertilizer data 
of maximum usefulness) varying Llme intervals in the yield record, 
1938 to 1946, were used i but in no case was a yield duration of less 
than 3 years used. Consequently, this procedure gave for the analysis 
of Texas data an assortment of farms with yield intervals varying 
from 3 to 9 years. 'Vhen all farms with missing values in any year 
were eliminated, 203 were left. In connection with these farms there 
were 1,374 yearly yield observations. Although varying time intervals 
in annual yields introduce certain difficulties in regard to comparability 
over time of some of the independent factors, it does give the sort of 
cross-sectional sample which u crop-insurance program would face. 

FAC'l'OIlS INFLUENCING YEARLY FAIIM YIELDS 

• 

The correlation approach used in connection with the Texas sample 
was similar to that employed for the Upper Piedmont, except that no 
stri.ctiy technical factors of production were available (technical in 
the sense that they 9.re subject to differential variation by the man
ager). First, certain factors of land quality and a measure of abandon
ment of cotton acreage were combined with county yields in two tima
.lags to reflect certain periodic movements in yields which appeared 
to be present.52 Next, the county-yield factors were replaced by monthly 
rainfall factors during the growing season. 

02 In the analysis with aggregates, the correlation of yearly county yields gave 
highest correlation coefficients for the second and nint.h prc('edillg years. 

http:present.52
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The results from the first analysis are given in table 9. Five inde
pendent variables were included: Percentage of seeded cotton acreage 
abandoned, 1938-46 average farm yield (for periods varying in dura
tion from 3 to 9 years), acreage of cotton seeded as a percentage of 
the 1938-46 average, and county yield lagged 2 and 9 years respec
tively. All were significant statistically at the I-percent point. These 
five factors compositely accounted for about 44 percent of the yearly 
variations in yields of these Texas farms during the period.u3 Farm 
average yield appeared to be the chief factor in explaining individual 
differences in yearly farm yields. The second most important factor, 

TABLE 9.-Summary of correlation resultsfr01lt analysis of specified factors 
against yearly fa1'n~ yields in the West Texas Rolling Plains, 1938-461 

Regression IP-rntio. of BetaFactor Unit coefficient regres~lOn coefficientcoeffiCient 

X 2, Percentage of seeded cot
ton acreage abandoned ______ 1 percenL ____ -1.7636 **{i7A -0.159Pound________ H1)92.2X 6, 1938-46 farm average yield 2 .9596 3 .480

IX 9, Acreage of cotton seeded 
as a percentage of 1938-46 
average: 4 

1 percent _____X 9_____ ------- --- ---- ---	 -.811>8 ·"121.9 -.212
X,... _____________________ (X 2) (X9) _____ .()()48 **17.9 .049 

X l2, County yield 2d preceding year______________________ Pound________ -.2049 **41.2 -.13.5 
XIS, County yield 9th precedingyear___________________ Pound________ .4254 **280.3 .311 

(£=67.1 
p2 1·• 2 ... 13=.4425; Pl.2 ... 13=.6652**; p21.~ ... 13=.4401; 31•2 ... 13=68.7 
(P2 =Index of determination; S =stanQard error of estimate.) 

1 Based on owner-operators who purchased the farms operated by them in 1946, 
and share-renters, both classes of whom employed hired labor or hired labor ill COIll 
billl.!.tion with other types. A total of 203 farms involving 1,374 yeltrly yield obsl'rvll.
tions. 

2 Averages based OIl 3 or more yearly yield reports during the period. The average 
yield was repeated for each year in the period as a means of removing differences in 
yield level between farms. 

3 F-ratio tests are of questionable validity because of difficulty of determining 
degrf'es of freedom. 

• Acreage of cotton seeded in any year expressed as a percentage of the average 
seeded acreage for the farm's time interval 	(3 or more years) during period l038-41i . 

.. Significant at the I-percent point. 

53 The analysis with the five factors in table 9 was also extended to include 
age and years of experience with parabolic functions. Only years of experience 
and its function gave a statistically significant regression coeffic·ient (at the 
5-percent point}; however, the index of determination was not raised by this 
factor. In fact, the corrected index of determination was somewhat lower than 
that obtained with the five factors in table 9. The conclusion is that in the West 
Texas Rolling Plains neither age .nor experience had a significant bearing on 
yearly yields when the farms were owner-operated (by owners who had pur
chased) or share-rented, and where hired labor or hired labor and some combina
tion of other types of labor was used. These factors might have been more closely 
associated with the size of yearly yields if they were the farms and theil' opC'r
ators had been less rigidly defined in this analysis. 
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as measured by the Beta eoefficient, was the county yield the ninth 
preceding year. The relationship Was positive, and for each pound of 
increase in county yield the ninth preceding year, the expectation on 
the avemg!) was for an increase of 0.43 pounds in the current annual 
yield.

The percentage that the annual acreage of cotton seeded was of the 
tlYerage acreage seeded appeared to be a third main factor. For each 
1 percent of incre-ase in acreage seeded above average for the farm, 

TABIJE 10.---Swnmary of correlation results from. analysis of technical, 
rainfall, and other specified factors against yearly farm yields in the 11'est 
Texas Rolling Plains, 19S5-·M1 

F-ratio of Regression Beta 
Factor Unit regressioneoeffieient coefficient.coefficient 

X~. Percentage of Heeded ('ot
ton acreage abandollecL.. _ • 1 percent. __ .. -1.7438 *·74.4 -0.Ui2

Pound ________X •. 1938-46 farm average yield 2 .9757 3 **072.2 .488
1 inch ________X • April rainfall 4.... ________ 17.1046 *·337,4 .291

6 ____ do________X,. !'vby rainfall 4 ______ • _____ ;i.9981 **81.2 .\.'iO 
X • ,July rainfall 4 ________________ do ________ G,475 "41.2 .142

8 
/X 9• Aneage of COttOIl seeded I 

as a percentage of 1938-46 
average: • 1 percent.. __ ._ -·.6776 **118.1 -.171i 

,J"{,\'" __ ,,_ .... _ .. __ ~ .. __ ~'- ____ (X~) (Xu).,. __ .OO6() **27.S .069 
1 inch _____ • __ 

X u--- •. - .. ____ .. -. -. - - - -'-

XII, August rainfall 4__ • ______ .5.6624 **SO.8 .118 

a.= -4.6 
1'21.2." 11 =.5014; PI.2 ", II =.7081""; IJ!I.~ ... 11 =.4984; .st.. '" 11 =()5.0 
(P2 =Index of determination; H=standard error of estimate.) 

I Based on owner-operators who purchased the farms occupied by them in 1946, 
and share-renters, both classes of whom employed hired labor or hired labor in com
binat.ion with other types. The 203 farms thus defined had 1,374 yearly yields. 

2 Averages based on 3 or more yearly reports during the period. The average yield 
was repeated for each year in the period as a means of removing differences in yield 
level fmd between farms. 

" See footnot.e 3 of table 9. 
4 For the following weather stations in or near the sample counties: Abilene, Bal

linger, Big Hpring, Haskell, Knox City, Munday, Paducah, Snyder, Roscoe, and 
Rotan. 

6 Averages based on 3 or more yearly reports of cotton acreage seeded. 
** Significant at t.he l-percent point. 

yearly yield declined 0.82 pounds, On the average. The association 
between this factor and the yearly variations in cotton yield was more 
than twice as great as in the Upper Piedmont, where a I-percent 
increase in acreage harvested above the farm's average caused a de
cline of 0.28 ponnds on the average . 

The other factors ranked in order of their importance were as fol
lows: Percentage of cotton acreage abandoned and county yield the 
second preceding year. 

Both factors showed a negative relationship with yearly yield in 
the West Texas Rolling Plains. For each I-percent increase in acreage 
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abandoned, yearly yield decreased 1.76 pounds. In the case of county 
yield the second preceding year, each pound of increase was associated 
with an average decrease of 0.20 pounds in yearly yield. 

The results obtained frol11 a second phase of the correlation analysis 
with yearly yield in this sample area are given in table 10. The dif
rel'ence between the methods used to obtain the results shown in this 
table and in table 9 is that rainfall data were substituted for the 
county-yield data that were used in the two lagged relationships. Four 
rainfall factors, April, May, July, and August rainfall, replaced the two 
county-yield factors; all other factors remained as in table 9. (These 
factors were selected on the basis of relative importance established 
by correlation analysis of various monthly rainfall data against COWlty 
ayerage yields.) 

The over-all result was favomb\e in that the index of determina
tion was increased from 0.44 to 0..50, representing an increase of ]4 
percent in the explained variability. Again, as above. farm average 
yield was the main factor explaining differences in yearly yield. Next 
was April rainfall. Other factors ranked in order of importance, based 
on size of the Beta coefficients, were percentage of seed cd acreage of 
cotton abandoned, annual seeded acreage as percentage of the farm 
average seeded acreage, and 1\Jay, July, and August rainfall. 

The net effect of a I-percent increase in cotton acreage abandoned 
was a reduction of about 1.7 pounds in yearly yield-a value close 
to that shown in table 9. On the other hand, the regression effect of 
changes in acreage seeded from the farm average acreage seeded was 
considerably redured in importance-a I-percent increase was asso
ciated with a 0.68-pound decrease in yearly yield. rrhis Illay be com
pared with the 0.82-pound decrease mentiOlwd aboye (table 9). The 
difference may be attributed to the inelusion of the foul' rainfall factors, 
some of which, particularly April and May rainfall, had a direct bear
ing on relative abandonment of cotton acreage. The regression effects 
of 1 inch of rainfall on yearly farm yields in the Texas sample were 
as follows: 

Rainfall: ['mltttla (lI<Teu.e 

Aprj] .................................... , . . . . . . . 17.1 

1\iay ............................................. 6.0 

JUly ..........................•.........•........ (i.5 

August ............................. ,............. 5.7 


Thus, an inch of April rainfall had almost three times as much 
effect on yearly yields as any of the other three monthly rainfall fac
tors. The great importancr of rainfall in this month may be due to 
its bearing on stands of cotton. As the area is subhumid or semiarid, 
enough moisture to "get the crop up" is often of critical importance 
in the production of any crop, for without an adequate stand the 
ci'fectiveness of later work on the crop and of rainfall in later months 
are greatly reduced. 

The fact that rainfall in 4 of the 5 months during which the coUnn 
crop matures ~ailed. to be more closely ~ssoc~ated with ye~rly yields 
in our calculatIons IS unexpected. But thIS fmlme to establIsh gmater 
importance probably can be explained by the inability of reports frOl11 

• 

• 

• 
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the weather stations to reflect accurately the rainfall received on the 
farms in the sample. Observations from only 10 stations were em
ployed for the sample of 10 counties. This is about one set of observa
tions for each county in the sample. In an agricultural area as dry 
as the West Texas Rolling Plains. it is apparent that a vastly greater 
number of weather observations shoulrl be used if the range of varia
bility in rainfall is to be reflected, thus making it possible to establish 
1I10re accurately the association between rainfall and yearly yields. 
In a humid area in which rainfall seldom goes below, or even ap
proaches, the critical limit, a large number of separate observations 
would not appear to be so important. Despite the c1eficienciesin the 
data regarding Texas rainfall, the foul' rainfall factors, correlated 
against yearly yields in the Texas Rolling Plains, accounted for a 
higher proportion of the variance in yearly yields than did the two 
rainfall factors in the Upper Piedmont. 

As abandonment of cotton acreage 1:; so imp0l1ant to the success 
or failure of a crop-insurance program in this area, certain factors 
thought to have a bearing on it were analyzed by correlation methods. 
The factors included were age of operator, years of experience of 
opcrator. and the four monthly rainfall factors mentioned. The index 
of corrclation whieh resulted was Y('ry small and not statistically sig
nificant. Furthermore, only the regression coefficient for years of 
experience was significant at the 5-percent point. Other trials, which 
included percentage change in acr('age of cotton seeded, produced no 
better results. 

The poor showing in the correlation analysis with abandonment of 
cotton acreage may be explained hy the fac·t that the group of farms 
under investigation had vcry low abandonment as a whole. As pre
"iollsly shown. at least one of th(' factors. type of labor. which caused 
a high rate of abandonment of acreage, was eliminated by deflnition.54 
The second factor, seed cleaning or treatment, or both. was shown also 
to have affected significantly the abandonment of acreage. Although 
not specifically eliminated by definition as in the case of type of labor, 
this second factor may be of little importance because superior man
agement by the group of operators under consideration may imply 
superiority in this respect also. 

CROP-INSURANCE PROGRAM BASED ON REGRESSION 

EQUATION OF YEARLY YIELDS 


T11 the analysis so far factors that influence farm average yield, 
variability in annual yields and trends in yields have been studied. 
The factors that influence average yield and yield variability are 
rcgarded as useful in setting up productivity ancl risk categories of 
farms. It is believed, however. that. premium rates in crop insurance 
could not be calculated from the coefficient of variation of the vield 
series for the individual farm. ,Vhen groups of farms are thus treated 
the frequency distribution of the coeffici('nts of variation is too ab
normally skewed for normal CUJ'\'C theory to he' applied. 

54 F:l.l:ms wit,!} .hired labor !)how('d a very low ,abandonment of cotton acrcagc; 
(hos(' WJlh famIly Imd shllrecroppcl' Inbor, It "rry Ill~h rate. Scc p. 53. 

http:deflnition.54
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A further difficulty of such an approach is that the yearly yield 
forecast, which such a procedure implies, would be based on the respcc
th'e farm average yields. By this method, the average yield would 
be :\ssUlued as the most probable expected yield for any given year, 
and all years in the future would be assigned the same prospective 
yield. 'l'he results uncovered in this study indicate that this assumption 
regarding future yields ou any giyen farm is too unrealistic and too 
inflexible to meet the realities of the situation, or to attract the better 
farmers into an insurance program. Obyiously future yield expecta
tions for a particular farm arc dominated by dynamic. l'u.ther than 
static forces. These dynamic forces include both processes of growth 
and processes of decay. The processes of growth arc influenced by the 
introduction of new techniques, increased experience in production, 
changes in characteristics of operators (such as u.ge to a certain point), 
which infiuence yields fayorably, it favorable cycle in wcather con
dition;;, etc. The proce~ses of decay are soil erosion, the loss in physical 
strength that comes from the aging of the operator, an unfavorable 
cycle in weather, etc. 

Sometimes the processes that raise yields compete with those that 
lower them. FC)l' example, an alert youthful operator, who is intro
ducing; new techniques as rapidly as possible, may still find that hi:; 
crop is subjected to an unfavorable weather cycle. Contrariwise, the 
forces that lower the yield may be in conflict with a favorable weather 
cycle and other factOl's associated with high~yield farms. The oppo
site influences of the weather cycle on trends in farm yields are illus
trated by the two sample areas for 1938-46. The tre~d in yields was 
upward in the Upper Piedmont but downward in the 'Yest Texas 
Rolling Plains, because of opposite effects of the weather during the 
sC'lectecl period. 

Some factors that introduce changes in the genera! character of the 
farm's yield over time are subject to the volition of the operator. The 
factors· of production that he may manipulate in changing the course 
of his yields arc rate of fertilizer application, crop rotation, shift in 
farm organization, kind of labor, treatment of seed, use of tl'llctor 
power, and many others. In the correlation analyses, the regression 
coefficients of some of the factors that determine yearly yiclds of farms 
were calculated, as weU as those of other yield factors external to 
the farm which might be used successfully in preparing forecasts of 
the yearly yiclrl. (The cxtel'l1ul factors were: Previous yearly yield 
of the eounty cxprcf;sed aR a percentage of t.he 6-year avern.~e county 
yield in the Upper Piedmont, and county yielas the second and ninth 
preceding years in thC' West Texas Rolling Plains.) Consequently, b~r 
employing tIl(' regreRsion C'C]untionR, it is pos:;ible to forecast, with 
known eI01'01', the yield of individual farms fol' the year ahead-once 
production plans nrC' known for that year. 

The forecast would not. be expected to give any farm's yearly yield 
exactly but. n ,:;C'ries of sllch yield foreca,:;b:; should average nut. Each 
farm fore('Hst, however, would be within the crror limits. of the respec
tivC' regre:;sion equations. This method would C'na1>le l'ea1i~tic and 
f\C'xible yield foreeftsts for grollps of farms, and would reduce the 
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• 

CaRt of guarantecing an~r ])crrC'ntage of tJ)(' respectiv<' farm-yield forC'
caRb, rlrJ)<'nrling upon thC' reduction in the variance of the original 
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yield observations that is accounted for by the causal factors included 
in the regression equation. The .results would be a radical departure 
from yield forecasts based on yield histories of individual farms, or 
some area normal yield. 5G 

Some idea of the success with which yields could be forecasted, and 
of the possible saving to farmers in premiums from this increased 
ability of the insurer to look ahead in estimating yearly yields, is 
indicated by the results obtained from the correlation analysis. (Sec 
tables 7-10.) The results from both arens indicate that the size of 
the coefficient of determination was increased materially by including 
the farm average yield as one of the presumed causal factors asso
ciated with variations in yearly yields. 

In the Upper Piedmont, average yield and three other factors ex
plained 58 percent of the variation in annual yields. In the West 
Texas Rolling Plains the ayerage farm yield and foUl' other factors 
explained 44 percent of the variation in yearly yields. It is believed 
that insurance coverages and rates based on regression-forecasted 
yields and their corresponding errors of estimate would be 1110re equi
table and adequate than can be obtained by any other methor!. 

TESTS OF ADEQUACY OF REGIlESSION EQUATIONS IN PREPARING 

FOIlECAS'J'S OF YEAULY YIELDS AND Cllop-INSURANCE PREMIUM HATES 

Table 11 gives the results of testing these regression equations and 
their standard errors for both sample areas, under four sets of con
ditions as regards type of farm and time intervals. Test I is based 
on a sample of farms taken from those used in the correlation analy
sis. Test III is analogous with test I as to charactrristics of both farlll 
and operator, but differs from it in that no farm in this group was 
used in the correlation analysis because the time interval (1- and 
2-year farms) was considered too short. Test II in each area is 
flimilal' to test I with respect to length of history of yields; however, 
farms in this group were not used in the correlation analysis, and 
their characteristics contrasted sharply with the farms included in 
test 1. 

In test II, for the Upper Piedmont, another condition was imposed 
by excluding all farms operated by Negro operators, both owners and 
tenants. These farms differed drastically from the others in average 
yield ancl size of the coefficient of variation in yields. Test. IV was 
closely analogous to test II in the respectiYe areas, differing in that 
the time c1U1'ution of yields for these farms was only 1 and 2 years. 
In all test.s, yearly yields werr forecasted, premium rates were com
puted fol' 75-])(,I'ccnt yield COyrl'nges, and loss-costs WE'rc calculated.no 

The fOl'ecastrd yields may be ('ompared with the actual yields aml 
estimated los::;-costs may b(' compared with the computed pr('miul11 

55 The mapping of counties into productivity areas does not remove the nec('s
sity for a yield forecast foI' farmers who participate in a crop insl11'llnce progmm 
based thel'eon, As the inSUI'llnce {(ullmntee of necessity specifies some yield 01' 
yield group, it must he determined by some yield average 01' normal yield for' 
the area. Conse(juenlly, yield expeetations for crop insUl'lln('e become assump
tions bllsed on these norms, and arc subject to most of the rl'itici~ms of fllrm 
average yields based upon yield histories. 

fiG For methods of computation, SPI;' Appendix, pngps l1i-l Hl. 

http:calculated.no
http:yield.5G
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,~ I:TABLE H.-Tests of reliability of regression equations of yearly and average yieldJ and the dependability of elTor of estimate of 
yearly yields in estimating crop insurance premium rates f07' groups of farms of varyi1l{l relationships to those in the correla

~ 

tion analysis 

~ 
Farms with 3 or more Farms with 1 or 2 @

years of yields years of yields 
Item Unit ~ o 

Test 11 Test II ~ Test III a I Test IV 4 >
t"' 
b:1

Upper Piedmont: 
Yields: 8

Yearly ______________________ .- __________ • ____ ________ __ __________ Number___ _ t"'100.0 100.0 64.0 60.0 t?;j
AverngeForecast______.________ __________________ ____ ____ __ ____ ________ Pound ____ _ :j

368.0 338.0 298.0 29S.0 

_~ctua1____________________________________________________________do_____ -_ Z365.0 334.0 5335.0 6301.0 ...Difference_________________________________________________do______ _ -3.0 -4.0 37.0 8.0 ~ Percentage difference _______________________________ • _____ _______ Percent. __ _ -1.0 -1.0 12.0 3.0 ~~ 


Data. for 75-percent crop insurance: 
 ~ 
Average for all farms: fDJ.o&rcost_______________________________________________________ Pound ____ _ 3.0 4.6 5.8 7.2

Computed premium mtes 6 __________________________________________do ______ _ 4.4 5.5 6.7 6.7 ~ Loss-cost margin ___________________________________________do ____ - __ 1.4. .9 .9 -.5 "'C 
Percentage margin on loss________________________________________ PercenL __ _ 47.0 20.0 16.0 -7.0 .~ 
Federal crop insurance rate, 1945__________________________________ Pound ____ _ 11.0 711.0 710.910.3 o 

I:jWest Texas Rolling Plains: 

Yields: > 


Number~Yearly____ ________________________ __ ____ ________________________ _ __ _ o138.0 126.0 60.0 00.0 ~ AverageForecast_______________________________________________________ Pound ____ _ a144.0 142.0 134.0 145.0 
,~ctual____________________________________________________________do______ _ ~ 178.0 163.0 5116.0 5 101.0 t"Difference _________________________________________________ do ______ _ 34.0 21.0 -18.0 -44.0 )oj
Percentage difference_ _ _________ _________________________________ Percent___ _ 24.0 15.0 -13.0 -30.0 ~ 

t?;j 

.J 
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Data for 75-percen{, crop insurance: 
Average for all farms: 

Loss-cost ______________ - --___________ . _ _ _ __ __ ______ ___ _ _ _ _ _ _ _ ___ Pound. ___ _ 

Computed premium rates 6__________________________________________ do______ _ 
 7.0 

13.GJ"oss-eost margin_ --- - ______________________________________ do______ _ 
G.GPercentage margin ollloss________________________________________ PercenL __ _ 

Federal crop insurance rate, 1945_________ _____ ___________ ___ 

lIn the Upper Piedmont, the con-elation analysis WlIS based on 198 
white owner-operators (male) who bought the farms occupied by them 
in 1946 and who also met the further condition of having produced 
cotton in all 3 ycars from 1944 to 1946. Of the 594 yearly yields thus 
employed in the correlation analysis, 100, or a 17-percent sample, were 
selected at random by year and farm to test the eqUlLtion and method 
of computing premium rates. 

In the West TexllS Rolling Plains, the correlation ll1lalysis was con
fined to owner-operators who bought their 1946 farms, and share
renters, both classes of whom used hired labor or hired labor in com
bination with other types. The yield interval varied from 3 to 9 years. 
As there were 203 farms without missing values in any of the cells, the 
total yearly yields represented were 1,374. Of this number, 138, or a 
10-percent sample, were selected at random by ycar and farm for use in 
the test. 

2 Based on all farms in sample outsiuo the correlation group (317 in 
Upper Piedmont and 206 in the 'Yest Texas Rolling Plains) which re
ported 3 or more years of yields. In addition, all Negro operators were 
omitted in the Upper Piedmont, which left 237 farms in the group. In 
the West Texas Rolling Plains there were 204 farms outside the corre

94.0 __ ___ _ Pound ____ _ 
14.0 

ration group. A randum selection of 14 percent of the yearly yields in 0 
t:jthe period 1944-46 for the Upper Piedmont and a 10-percent random U1

seleetion of the yearly yields in the period 1938-46 for the West Texas 0Rolling Plains were made in order to perform test II_ Z 
a Test III was bllSed on all farms similar in characteristics to those 0

ill the correlation analysis except time duration of yields. However, 0 
only the 1946 actual yield was used in the comparison with estimated t-3 
yield for each farm. In each sample, a 100-percent sample on 1946 t-3 

0yields was selected. z 
4 Test IV WlIS based on farms dissimilar in characteristics (as in test 

II) to those farms in the eorrelation analysis. In the Upper Piedmont t:S 
t;Jthe 1- and 2-year farms, excluding those in test III, were further refined t""by dropping all Negro operators. In both areas, the analysis pertains t::! 

to the 1946'yields and the sample selected on this year was 33 percent >of the total cases in the Upper Piedmont and 50 jJercent of those in the 
West Texas Rolling Plains. § 

5 1946 actual yield. I-! 

6 Computed according to methods set forth in the Appendix, PP. 117- ~ 
119. ~ 

:>7 Basis of FCIO 1946 premium rates. ~ 
H 
:> 
td 
H 

t: 
t-3 
~ 

c:.o en 

j 

9.1 16.0 23.0 
13.G 
4.5 

49.0 

14.0 
-2.0 

-12.0 

13.4 
-9.6 

-42.0 

I-! 

Z 
I,j 

12.0 713.0 713.0 ~ 
Z 
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rates and with the 1945 FOrO premium rates (01' the 1946 rabe in the 
case of the 1- and 2-year farms). 

The results indicate that the regression equations might be suc
cessfully applied to the longer-period farms, either with characteristics 
like those included in the correlation analysis 01' without closely anal
ogous characteristics, to forecast yearly yields and premium rates in 
connection with a spccified yield coverage. Furthermore, the average 
loss-cost for the sample of yearly yields, for farms over the years 
included in the correlation analysis, was lower than the avel'agc pre
mium rate, indicating favorable experience in crop insurm1ce. (The 
yield period was 1944-46 in the Upper Piedmont and 1938-46 in the 
'Vest Texas Rolling Plains.) The forecasted yields for both tests I 
and II in the Upper Piedmont agree closcly with actual yields, on the 
average; but in the West Texas Rolling Plains the forecasted yields 
were mateJ'ialIy lo\\'cr than the [Lctual yields. The l'eason for this 
difference is that the time period for the Upper Piedmont was the 
same as in the correlation analysis, whereas in the Texas sample all 
average yields were adjusted to a 9-year basis in order to improve the 
yield experience, (Average yield was one factor in the regression 
equation,) As a downward trond existed for most sample farms in the 
West Texas Rolling Plains, the adjusted average yields wel'e lower to 
that extent, Oonsequently, this reduction lowered the forecasted yearly 
yields relative to their corresponding actual yields (because the latter 
were taken at random in all periods irrespective of the time clUl'ation). 

The fact that the regression coefficients could be applied with such 
a high degree of success to a group of farms not in eluded in the cor
relation analysis indicates that fairly dependable regression coeffi
cients must have been established by the correlation analysis, Also, 
the higher level of loss-costs and premiums for the more heterogeneous 
long-period farms shows the p;I'eater risk jnvolved in w1'iting insurance 
on these farms, 

A final comment may be made concerning the small size of the 
computed premium rates compared with the 1945 FOIO rates in the 
Upper Piedmont, The difference arises because 1110re than half of 
the variability in yields was removed by the regression analysis, in 
contrast with the FOle rates whicl1 did not take into acco\\I1t thE' 
factors thftt inAuence variability of yields. In the West 'I'e'xas Roll
ing Plains, the ]lI'emiull1 rate's by both methods are in close agree
ment, despite the fact that the l'egression coefficient accounted for 
44 percent of the \,n,l'iation in yearly yields. This indicates that tIl(' 
yield variability in the West Texas Rollinp; Plnins was actually 
higher than reflected in FOIO rates, an expected rcsult on thc bURis 
of the results in the 1'nain part of the ann.!ysi"" 

It follows that the rates derived from the rcgression equation arc 
more flexible, more in line with the yield risks involved, and relatively 
cheaper on the less risky farms, because they reflect in part the ability 
of the rcgression coefficients to forecast yearly yields. Thus, the more 
successful the forecasts, the lower the error of estimate of yields and 
the more equitable t.he -premium rates for erop insurance would tend 
to be. 

In applying the regression equations to forecasting yearly yields for 
tl1e 1- and 2-year farms, it was first necessary to estimate the average 

• 

• 

• 
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yield for n, longer period for the farms selected for this phase of the 
analysis, This was accomplished by using the regression equations 

• 


• 


• 


for average yield given in table 5, page 74, The pJ'occdurc thereaftcr 
in estimating yearly yields and computillg premium rates was the samc 
as with the longcr-period farms, But it is apparent from tests III and 
IV that the methods can be applied with only questionable success to 
farms having n rccord of one 01' byo yearly yields, 

ApPLlCA'l'IO:\' OF REGIlESSIO:\' METHOD ')'0 A Cllop-I",SUItAl\'CE PItOGIlA;\I 

The first step in applying the method would be to establish for each 
major type-of-farming area, or fOl' those type-of-farming ureas that 
are closely related, the chief factors that influence yeal'ly yields and 
their regression coefficients for the major categories of far111S, In th8 
interest of simpli('ity in operation, it would be advisable to limit the 
number of factors to be included in the regression eqtmGion, 

In the Upper Piedmont, the quantity of fertilizer applicd, the aver
age far111 yield, the percentage that cotton acreage harvested was of 
average acreage, and the percentage that the county's previous yearly 
yield was of the 6-year average yield, ancI their various functions, were 
found to explain 58 pm'ccnt of the yearly variation in yields, both over 
time and between fnrms, In most humid cotton areas, these factors 
might be adequate. In the subhumid and semial'icl Il.r('ai'i of the West, 
R different set of factors would be J'eql1ir('d (table 9, p. 88). 

A problem in the rorl'elation analysis would be to determine the 
J'egrl'ssion coefficknts for each major category of farms in each area, 
if lH.'cessary, such as were calculated for a homogeneous group of 
farms in each of the two sample areas includerl in the stucly,G1 In both 
flrNIS. 110wo\,('I', the analysi:,; against premium rates indicates that the 
l'egJ'eRsion value::; could be applied with only slight error to other faJ'ms 
with long-period 1'('('or<1s in the same homogeneous areas, Therefore, 
it i::; h('lieved that an estimating cquation based on the obseryed regres
l-\iOIl ('oeffiri('ntg fol' an impol'tant, homogenrous group of farms might 
be applicd to forecasting yields for all long-period farll1s of similar 
(>haractcristi(>sin an ur('a, ane! to other long-period farms in the area, 
t('ntllti\'elv. 

Th(' us"e of It J'cgression equation in estimating yields and CI'Op
im'llranec premium mtes would require information on a farmer's yield 
a\'('J'nge and hi::; planned production input~ for the coming crop year, 
With tlwse data and rcrtain information as to the county yield for the 
]1re\'ioll5 year, in relaHon to the 6-yeal' average county yield, a farmer's 
yield ]1rOfipeet" fOl' the y('ar of insurance could be evaluated. This 
PBtimnte of yield. tog('ther ,yith the calculated error of the estimate 
obtHined from the correlation analysis, would permit the efitablishment 
of nlly I('wl of insuranre and of ascertaining its cost to the farmer, 
His planMd pl'Odurtion inputs (fertilizer and cotton acreage) would 
he enteJ'er! on the contrad and wonld hl'rome conditions precedent to 
his perfol'l1tanre (If the contrart. 

51 In the Upper Piedmont, this group consisted of thc owner-operated farms 
of whitp. males who hnd bought, t)'(lir fnrms, whereas in thl' Wl'~t Tl'xas Rolling 
Plains it consisted of owner-operators who llfid bought their' 1946 farms and 
ilhnre-renters, both 1'1asses being further limited to those who used hired labor 
01' hired labor in eomhinntion with othfl' t~'pPf! of lohor, 
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An illustration of the application of the regression method of com
puting the crop-insurance coverage and rate for an individual Iarm 
is shown in table 12. This farm, operated by a white male owner who 
had bought it, had 56 acres, of 'which 27.7 were in cropland. An aver- • 
age of 6.3 acres of cotton 'were grown, on which the 1944-46 average 
yield was 231 pounds. It is presumed that this farmer plans to grow 
5.2 acres of cotton in the year of insurance and expects to apply 600 
pounds of fertilizer per acre. Therefore, his proposed cotton acreage 
would be 83 percent of his average acreage. 

'TABLE 12.-Exam1)le of use of ?'egression method in calwlating coverages 
and premium. ?'ates (applied to a farm ?'ecorcl obtained in Greenville COtlnty, 
8, C,) 

Factor 

(1) 

Fertilizer ______________ 

1944-46 average yield of 
cotton. 

Fertilizer and average 
yield of cotton. 

Fertilizer and percen tap;e 
previous year's yield 
of cotton is of average. 

Percentage cotton acre
age planted is of aver
nge. ,. 

Constant additive value_ 

Estimated yield fol
lowing year ________ 

Estimated error_____ 
75 percent cove!'ngc____________ 

C!'op inRlintl)C'e 
premium eost 
per acre 1 _____ 

Symbol 

(2) 

X2 
(X~)2 
X5 

X'!Xli 

X 2XS 

X9 

a. 

- ...... - ... - .... 

___ M~ _ .. __ 

Expected. Regres-Unit of Planned contri
measure 

(3) 

100 pounds ___ 

-100 pO-l~~ci;~~= 

-..; ... -- ... ------~--

1 perccnL ____ 

PoumL_______ 

POullcL 

sion input butionvalue to yield 

(4) (5) (6) 

Ponnd.s 
10.4721 6.0 62.8 
-.6815 36.0 -24.ii 
88.5821 2.31 204.G 

1.3640 13.9 19.0 

-.04GG 594.0 -27.7 

-.2797 83.0 -23.2 • 
28,8 28.8 

------- .. - .. ---- ... --- 239.8 

-------------- -----_ .... _- ... _--,.,- .. - ... 74.2 

-_ .. _--_ ... _----- ...... --..----- -_ .. - .... -- .... 179.8 

8.9-... _----- --------------1--------- ---------

I See Appendix, p. 117-119 fo!' method of C'ult'ulatioll. 

The three factors-rate of fertilizer applied, percentage that the: 
cotton acreage is of average, anel average yield-are those 1'equired of 
the farmer if the method is to be applied. Another factor (not rC'
quired from the fa1'111er) is the figure for the county yield for the 
previous year as a percentage of the average yield for the county OYel' 

the six preceding years. Although the latter percentage apparently • 
was associated to a negligible degrcc with the annual yield for the 
farm, it does seem to be associated with farm yield through a joint 
association with fertilizer, Thc relative she of county yield for the 
previous year appears to reflect a tendency for good and poor cm]) 
years to recur at intervals of 5 or 6 years. In 1945, the average yield 



• 


• 
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for the county in which this farm was located was 99 percent of the 
preceding 6-year average. 

With the three farlll factors nnd one county factor, the regression 
equation was used to ascertain this farmer's yield prospects for the 
year in question. All computations appear in table 12. Column 4 
shows the regression coefficients for each factor, column .5 the planned 
inputs, and column 6 the effect of each factol' on production (column 4 
multiplied by column 5). The addition of fill effects, plus the value of 
the constant "a," results in an estimated yield of 239.8 pounds, with a 
calculated "errol' of estimate" of 74.2 pounds. With a coverage equal 
to 75 percent of the predicted yield, this Jarmer would have an insured 
yield of 179.8 pounds pel' acre. His premium rate would be 8.9 pounds 
-derived from the errol' of estimate (74.2 pounds) by methods de
scribed in Appendix, pages 107-119. 

Under field conditions it would be llecessary to cm!'y out the cal
culations shown in table 12. This could be done either on a calculating 
machine at the office from basic data obtained from the farmer when 
the application was taken, 01' earlier. A tnble similar to table 12 could 
be prepared 1'01' each insured farm, or the stubs and captions could be 
reversed and the calculations for sevcral farms could be made on one 
sh8et. 

The calculations on co"\'erage are simple and are quickly madc. The 
premium rate would bc learned by reference to a previously prepared 
table 01' graph. The yield-rate relationship could be graphed with the 
estimated yield on the X-axis and the premium rate 011 the JT-axis. 
Varying coverages could be plotted as different lines on the graph. If 
the error of estimate "'ere considered to valT (it was not, here), a com
pletely IH1W graph would have to be prepared. In any event, the set 
of premium-rate graphs 01' tables would apply to an entire type-of
farming area 01' areas, and this might include n great many farms. 

The advantages of using the regression approach fOI' a crop-insurance 
program are, (1) it would provide a flexible set of yields and rates 
to reflect basic conditions, (2) it would show variations in production 
plans, and (3) it would indicate any tendency toward periodic move
ments in yields. To the extent that periodic i'ariations exist and their 
presence is recogl'ized, a basis ,yould exist for farmers to profit ab
normally from buying insurance when the expectation is for a poor 
crop year, and to lose out in buying it when a good crop year is in 
prospect. The regression method removes much of this bias. An addi
tional advantage of the regression approach is that certain important 
production inputs, reflected in the regression estimate of the fvrecasted 
yield, could he written into the contract as controls, ancI could be made 
specific conditions for the fnrmer's perfol'Il1ance of the contract. The 
disadvantages are that the method may be more cumbersome for 
use in the field than the present area-wide coverage and rate scheclules. 
Uncler the proposed plan, annual (prospective) yields would be recal
culated as the progmm progressed. However, the method lendsflexi
bility nnd increased equity to the coverage and rate structure, based 
011 fairly well-established l'elntionships, so that the lower-risk farms 
have lower rates and the higher-risk farms have the higher rates. 
'rhus, adverse s0lediyity is reduced. 



100 TECHNICAL BULLETIN 1042, U. S. DEPT. OF AGRICUJ"TURE 

CONCLUSIONS 

The three components of variability in yields are periodic, man
made, and random. In the national yield series for cotton, cycles of 
5 or 6 years and mUltiples of this time interval have persisted for at 
least the last 40 years. Although the over-all national cycle must be 
reckoned with, local geographic factors appear to exert a much greater 
influence when the yield average applies to limited areas and to coun
ties. In the 9-sample counties from the Upper Piedmont in the Ootton 
Belt, a periodic element appeared in the preceding yearly yield when 
expressed as a percentage of the 6-year average; the relationship was 
inverse, and showed up in the individual farm yields. In the Texas 
lO-sample counties a periodic variation was isolated for the second and 
ninth preceding years, the former being inverse and the latter direct. 
Both types of cycliflr,! yariations were also found in the yearly yields 
of individual farms. 

The man-made variations in yield may be separated into three major 
categories-those subject to management, those associated with oper
ator characteristics, and those associated with the inherent character
istics of the farm-which, although not controllable, are subject to 
managerial selection. Oertain characteristics of the farm which were 
found to be associated with variability of yields were: Soil texture, 
soil color, and topography (affecting level of yield only). The char
acteristics of the operator that were associated with yield variability 
in the Upper Piedmoni, were: Tenure, color, sex, origin of operator, 
years of schooling, yea1'8 of experience, and how farm was acquired if 
owned. In the West Texas Rolling Plains, many of the same factors 
were similarly related, but some diffel'ed. They follow: Tenure, sex, 
age of operator, origin of operator, years of schooling, years of experi
ence, and how farm was acqu'-:-ed if owned. 

The factors subject to management follow. In the Upper Piedmont: 
Degree of erosion, kind of labor, extent of use of tractor, years "seed 
were planted from the breeder," regularity of seed cleaning or treat
ment or both, rate of fertilizer application, percentage of crol.land in 
cotton, size of cotton enterprise, and average farm yield. In the West 
Texas Rolling Plains: Degree of erosion, kind of labor (this affected 
also the percentage abandonment), regularity of sl~ed treatment (this 
affected percentage abandonment only), percentage of cropland in cotton, 
percentage of cotton acreage not haryestecl, anel average farm yield. 
Because of limitations of sample size, it was not possiblr: to ascertain 
the extent to which the qualitative factors were mutually exclusive. 
But the net, effects of the factors that ,yere subject to ·Jifferential varia
tion were determined by correl&j;jon methods. 

Obviously, not all the factors that affected aV(;rage yield or yield 
variability could be studied, but some attention was given to them as 
determined by experiment st.ation results. These results disclosed that 
these additional factorr:; influenced variability of yield>;: Analysis of 
C('rtilizer, application of barnyard manure, rotation of crons, use of 
winter COWl' ('1'Op>;, appliration of JimC'. pH of f-:oil, and fertilizer plar<'
m('nt with rC'>;peet, to s('ed. Fertilizer applied in conlact. with thC' seed 
or in rlose proximity thereto apparently produced vcry low average 
yields and very high variability in yield>;. whereas fertilizer placed 
in bands 31h inches to earh sicle of thr serel p1'odurcd high average 

• 

• 

• 
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yields and high yield stability irrespective of the distance of its place
ment below the seed. 

,. 
• 


• 


• 


The percentage of abandonment of cotton acreage in the West Texas 
Rolling Plains-the only area in which it was statistically significant
was found to be associatedchiefiy with five factors: City-originated 
farm operators, severity of soil erosiun, clay soils, relatively low
efficiency labor, and irregularity of seed cleaning 01' treatment, or 'ooth. 

The final element in yield variation is due to one 01' 1110re random 
factors. An exhaustive analysis of this factor or factors could not be 
made. Nor is it possible to indicate its relative importanre compared 
with the other two elements in yearly yields, as the sample and the 
methods available did not permit elimination of all elements explained 
in part or wholly by other fadors. However, certain weather factor:< 
were included in at least one fairly comprehensive analysis in each 
sample area along with certain of the factors that were subject to 
differential variation. In the Upper Piedmont, .June-pIus-July rain
fall and August rainfall were included; in the West Texas Rolling 
Plains, April, May, July, and August rainfall. The net effects of each 
set of rainfall factors on yearly yield in the respective sample area:: 
probably constituted random influences. Theil' contributions to yearly 
yield were significant in both sample areas but were far greater in the 
'Vest Texas Rolling Plains. 

In both sample areas it was found that, as average yields increa:>ed, 
yield yariability declined relatively but increased in absolute terms. 
although less than proportionately.r-~ Stability in yields provides an 
added incentive to obtain high average yields and places a premium 
on the production practices and management ner-essary to attain them. 
As more factors were subject to differential variation in the Upper 
Piedmont and as the increase in yield from factors common to both 
sample areas was much greater in that area than in the 'Yest Texas 
Rolling Plains (because of differences in rainfall). the stimulus to 
reducing yield risk by building up the productivity of lands and other
wise raisinp; the level of yield would bC' comparatively greater in the 
Upper Piedmont. Furthermore, as absolute yield variability increased 
proportionately lrss than average yield, the cost of insuring a fixed per
centage of yield would Y:iry invC'rsely. both absolutely and relatively, 
with average yield. 

Therefor!.'. the cost of insurin.g a P;1\"C'11 perc!.'ntage of the farll1
average yield is an inverse function of yield level. Also. because unit 
costs of production decline as yield rises. the risk cost is in a way 
a function of thi' rost of p1"oduction, in that it parallC'ls cost of pro
duction in beinp; inversely relaterl to aVC'J"age yields. Therefore. when 
[L farmer makes capital outlays to raise the level of yield on his farm, 
his gains are twofold-lower co:;;t:;; of produrtion and lower risk costs 
per unit. 

The retmns to capital invest mentE> in land and in production .11l1
provemC'nts nr!.' enlarged by this gain in risk cost, which may come 
as a windfall gain jf not recognized by the farm,'r as one of his rea
sons for making the expC'nditmes of capital and effort in the fi rst place. 

~8 Other studipR haw' alf'o pstnblishcrl this I'pitllionship. ~(>p art i(,lps by MII.I,ER 
and BAUER (20, 21, 22). HAl,CROW (12) hn.9 pstabli"hed the SlIme relationship for 
wheat yield:: in Ill(' Grpnt Plain~, 



102 TECHNICAL BULLETIN 1042, U. S. DEPT. OF AGRICULTURE 

In any event, farmers who have the foresight to make such outlays wiii 
probably have a more rapid accumulation of capital over time. 

Other findings of notable significance to an understanding of cotton 
culture in the South were the effects on average yield and yield varia
bility of color and sex of operator, farm inheritance, tractor use l ero
sion percentage of cropland in cotton, kind of labor used, and fertilizer. 

l
White operators had an advantage ovm: Negro operators in average 
yield and yield stability in the Upper Pi(!c\mont. Men operators showed 
an equally large differential compared with women operators in both 
areas. In both sample areas, operators who inherited the farms they 
were living on in 1946 had a lower average yield and somewhat higher 
coefficients of variation, although in certain production practices and 
operator characteristics this group of operators excelled those who 
bought their farms. The differences between these two groups in pro
duction efficiency were apparently due to the superior managerial abili
ties of the operators who bought rathcr than inherited. 

In the Upper Piedmont, tractor farms had materially higher yield:; 
and lower coefficients of variation hut they were superior also in most 
p.roduction practices. This rais(!s a question as to whether tractors 
were directly responsible fnr the (;irferences, but as an indicator of 
average yield and yield risk they may selTe as a reliable index. In 
both areits, average yielcl deelined with increased degree of erosion, 
and also with declincs in efficiency of operators in the Upper Pied
mont 'and with quality of labor in the Wei't Texas Rolling Plains. 

Variability of yields showed an ilTegulflr tendency to increase with 
degree of erosion. Percentage of cropland in eotton was not closely 
as::iociated with size of aye rage yield in thcCppel' Piedmont but was 
il1\"(\]"8ely related to the "ize of the coefficient of Yal·jation. In the 
West Texas Rolling Plains, howc\'el', percentage of eropland ))l"oyed 
to be a chief factor in hoth production fadol's. It was directly as':o-
Clated with average yield and i1wer~ely related to yield \'ariability. 

Tn neither sample area was kind of labor rrlated to yariability in 
yirld", but it had an influential bearing on ttverage yield. In both 
areas, the 1110re efficient operator:; obtained higher avcrap;e yields from 
hired labor or from hired labol' in eOlllbination with other types. 
wherras inadequate ()p('rator~ werr Jll()J'r faYor('d by family and shnrr
(,I'oppel' labor. In the \VC'st Texas Holiing Plains, the kind of labor 
was closely rrJatrd to ('otton failure, whieh inerCH::iCc\ strongly as the 
effieiency of both the operntm and his InbOl" dreiinrci. In the rp]X'l' 
Pirc\lHont, th!.' dTe('t of J·i1.tr of f('TtilizC'T application on a\'erage yield 
yurird with loeation, The eo('flkicnt of YnJ"iation, howeyeJ', reached n 
minimum with applieation:; of about 700 pound;;-fi point considembly 
~hol't of tll!.' maxilllum for fi vcrage yir1c1. ThC' tt'nr\rnry of the coeffi
cient of vnriation to l'etleh a minimulll ;;hort of the muximum, in 
aYrJ'agr yield, from fertilizer applications, was (,OJ1firlllc(\ by data on 
fNtilizer expel'imrl1ts at :;e\'('I':11 points in the Cotton Belt. 

,Vhitc (men"l owner-operators who had bought thrir farms proved 
to be superim oprrators in t\w rpper Pirdmont, whrJ"eas sha\'e~renteri' 
were superior in the ,Vest Texas Rolling Plains. In hoth areas, kind 
of Jabor ,vas a st.able I1nn.Jyt1<",aJ factor from seven\! points of yjew and 
it wus mnrkeclly so in the West Texlls Rolling Plains. 

• 

• 

• 
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As many factors affect average yield and yield variability, a CI'O,P
insurance program based on only these two measures might prove to 

• be inadequate in the long run, However, regression forecasts of yearly 
yields, based on a limited number of basic factors, and those subject 
to differential variation, indicate that a crop-insurance program based 
Dn this approach would have been a success from the loss-cost view
point during the years of the study, The preparation of annual fore
casts of yields from an area regression equation for a homogeneous 
group of farms and the crop-insurance premium rate from its enol' of 
estimate provide several advantages, 

The loss-cost of the insurance (premium cost to the farmer) would 
be more accurately measured and therefore be made more equitable 
among farmers, The lower rates to farmers having high avemge yield8 
and low variability in yields would increase the desirability of the 
insurance to them; while the higher rates to other farmers would tend 
to require them to more nearly pay their own way, :Moreover, the 
methocl woulcl pro\'icle a flexible yield and rate structure, As sevcral 
factors of production would be included in the regl'c8sion equation, 
these in themselves would gi\'c a large eombination of conditions to 
reflect individual differene!.':; between farms, 

• 

First, there would Iw considerable latitude for establishing cate
gories of farms according to qualitative cJifferenees between them, such 
as color of operator, tenure status, etc, Second, a regression procedurc 
to a certain extent gives administrators of crop insurance 1110rc eOI1
b'ols oyer production performanee, All factor:,; in tlll~ 1'C'gl'e::sion equa
tion that arC' i'l1bjeet to c1iffel'C'ntial Yal'iation eould he written into 
the contract amI beeo111c condition::; prcecd'~nt to it:, 1)(.'l'fol'mancc, 
Third, as a l'('gl'e;-;sion equation would be set up to ('stimate yearly 
yields, thel'e wuuld be ]e;-;::; n('ec~::;ity for eontraets of sc\'('ral year",' 
duraL,on, although thC'y might rontinue to be tle::irablC' f1'011l the stand
point of lowering the co:;;t::; of adrninistration, F01l1'th, the fnctors that 
reflect periodic variations in yirlds which are included would tend to 
cJeercase risk selcctiyity again::;t the insul'cI' by reducing the apl)licanL'~ 
J1IJility to outguess it as ill yield outrol11(' in the year of insuml1cc, 

• 


A f('w suggestion;; may be ofl'pred l'elntiYe to futme studies of this 

~ort. Additiunal IHlsir inforlllation ;-;hould bc obtained on sceding and 

rullum! P1'11c't1r(':" whirl! would inclucJp details on pincelllent of fcl'

tilizer, That mor(' aeeut'at(' informntion on the physical chamc(cristics 

or imliyiciual farm:> i:, l'e<[uirptl np]Jcltrs c\'idcnt from the relationships 

obtninC'd in thi;; ;-;turIy (,Vl'll with erudC' lllea~Ul'C'S of soil typP, erosion, 

and topogl'aphy, ]~:,pe('ially al'p a(,(,lll'atC' dptail:! on Hoil type and cr()

Hioll needed. Inforlllation ::[wultl bl' ohtailwtl a" to ns::;t't :'tl'lldul'C or 

COlllpo;,;ition nnd, if p(l;;~ihk a" to the l'('latiYt' :;izc of fixed and Ytll'i

.Hhle ('o"t:<, The finding;, 11l'J'(' illlply that farlll:' wilh an infl(lxiblc eo:,[ 

.stl'uettll'C had 10\\'('1' variability of yield:, than other ral'lll:-. in tl\(' eHtc

(tOlT, rH'e;';Ulllah[v 1)('(,11.\1;'(' tIlt' nlletufltion~ in yipl!!H that could bC' 

~b5~ll'bpd "'itho\1't ~('ri{)u;;ly afT(>(·tin~ tIl{' pl'()d\l~'1np; unit WPI'P mol'l' 

lilll it(ld. 

Analy"j::;, of till' hl'IC'l'op;en('ou::; tlnd un:,tnble t(,llUl'(' gl'!lUPS indiento;-; 
til(' necd fol' ilwlu;;ion of a hu'ge number of "10\\'(11''' ela;;:; [al'ms. This 
would l'('quire HOIllP form of Hample' ;'~l'l\tificoation, or ~upplcnlenlal'Y 



104 TECHNICAL BULLETIN 1042. U. S. DEPT. OF AGRICULTURE 

sampling, along tenure lines in order to obtain a relatively larger 
number of such units than of the more homogeneous owners. 

A final point may be made in regard to the yield series. As long 
histories of yield are needed lor farms in semial'id areas, field enum
eration is of limited applicability. Even with such crops as cotton, 
in which production is measured in easy-to-remember units, it is not 
possible to go back in time over 3 years without the risk of serious 
memory bias. In the case of most other crops, it is not likely that one 
could get records for more than 2 years with no serious error. 

In a humid area, 3 years may give considerable information as to 
yield variability and perhaps enough information lor an initial program 
of crop insurance, but it is obvious that a time duration of greater 
length would be required for a broad and adequate program. It appears, 
therefore, that historical data on individual farms must be built up 
from the Agricultural Conservation Program, crop insurance, and 
cooperative accounting records wherever available. But these sources 
will seldom prove to be adequate. Therefore, some system of keeping 
records of key data (yield, acreage, fertilizer, etc.) for a group of 
l'epresentative fam1s, supplementary to the limited data which can 
be obtained by field enumeration, would need to be developed. 

• 


• 
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APPENDIX 

RESOLTS FROM AGRICULTURAL EXPERll\IENTS 

Any study of experimental results from agricultural experiment 
stations in the South is subject to many obstacles, _Many publications 
are out of print and some are not readily accessible without consider
able expenditure of effort that takes time, A more important difficulty 
is the lack of comparability between experiments fr0111 different loca
tions on the same subject. The differences in location are important 
but are not nearly so serious as are the differences in soil type and 
treatlllent of the soil before and eyen during the course of the experi
ment. notations, crop sequences, and manure and fertilizer treatments, 
\'al'Y greatly in these researches, 

Howc\'cl', by studying the conditions of the cxperiments some uni
fying characteristic:; may be found, although they are often only 
remotely unifying, Con::equcntly, considemlJle judgment was applied 
in the assembly and classification of expel'illlents in order to get them 
in reasonably similar groups and to obtain I'('sul ts tl!at were logical 
and suil.icC't to \'alid interpretation, 

HESULTS Fon pmD~10~T AND COASTAL 1'1~AIN SOILS 

In table 41. pp, ] ;,)4-155, tu'e ginn, in C'Olldpl1:'l'd fOl'I\J, tltt' I'psltll;.; of a 
fl'\\' ]'(']1rC's('lItath'(' l'xJlerin)('nt~ on the soils of tll(' Ph'elmont and the 
Coaslal Plain:; (24; ,J(); 33; 8.1·), The expcrimcnt:;; were mude within 
the 30 n'Hr:;; l)('t\\'p(,11 1914 and 1943, The efl'l'ct:;; m'c shown of wintC'I' 
(,0\'('1' C'I'OIH, liming, pH ,'ulue, ('rop rotations, and of some of these in 
\'al'iou:;; COlllbinntillns 011 (1) un'rage yield, (2) thc coeilieicnt of ytll'ia
tion in yields, alld (3) tr('ncl in yield, III addition, in ordC'I' to nid in 
int('l'prt'lution, tIlt' tabk ('ontuil1S information Oil the loeation of t1w 
I'xpl'l'inH'llt and tIll' l"uil tYJ1l'. fl'I,tiliz{,l' pl'ilrti(,l's, nnel ('rop rotation 
foll()\\'ell in Ill(' experilllent. 

Thc data sbO\\' mnny ;.;igniIirallt relati()nships but the muin eon
e1u~i()n i:;; thut, il'l'pspcctiyl' of ,.:oil tyP(" lo('nlion, and other ('onditiOlls 
I bat inJiIlt'IH'(' any gh'('n ('Xl)('l'inwnt, higltpl' itYel':tgP yielt1s, gJ'C'ater 
yipld stability, and sl1:1rJ1('1' upward trl'l1ds in ~'ipjd::; 1'C':;;ultc'd from good 
than frolJ) pOOl' land-1I1alltlgl'nwnt pmC'tic'(':', -With OIW exccption, CI'OP 

rotation of rotton impl'()\'('d tlll' yi('lcl and 1()\\'(,I'C'd yield "ariability, 
The (,X('Plllion C'onc'l'I'lwd rotation wilh fcl't.ilizel' in the 5-yeal' expel'i
lllC'l1t itt Florel1('('. :-;, C. (,1.j, Pl>. 42-4 ..·n, A;:: 1,000 1)()UIH1::l or fC'l'tiliz{'I' 
\\'(In' applied, it js. nppnl't'nt on the basi::; of othel' l'esultf', that th0 
lllinillllllll point in yield Ytll'inbility nttl'ii>utahlC' ttl quantity of fel'
tilizC'I' applit'c1 hnd :"lll'C'tldy 1>('('11 pa:;sed, (~l't' fi~, 11, pag(' 60,) 

In the ('n~e of wintel' I l'!2:U I1W:;, the "tory is substanlinlly the same 
us. with ('ro]) l'olatioll-awrap;e yil'ld \\'a" rai::;erl and yield \'tlriability 
was IO\\'('l'cd hy growing and. tUl'ning lIndel' Aust!'jan j)('a;.; for gl'C'C'n 
mnnUl'e, 'r!l(' one exC'('ption in yield variability ocC'ul'I'ed in the Ell. 
.Joseph's (Ln,) ('XIWriments (;3S, 7J}J, 7-8). The$(' cxperiments which 
wcre of 6 YC'l1r8' dul'ittion, were concluded on Sill'PY f'andy loam, H 

soil of very 10\\' fertility, without beneIit of fertilizer, It \\'ould appellr 
that; the iUrl'Cn8l' in organir mattc!' was to 801110 extent harmful to the 
rrop, FertilizC'r would have helped undoubtedly, Sal'PY soil is described 
itS of Yery low fertility at St, Joseph's, However, in the :Mississippi 
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Delta it is l'egardecl as one of the more productive and dependable 
soils for cotton production. 

Striking results appear both with lime and pH in the experiments 
that took place on the heavier soils. The effect of lime on the light 
soils is more intricate and difficult to interpret.. In the experiments at 
Olemson, S. C. (30, p. 37 of 56 annual 1'eport) , on Uecil sandy loam 
(a heavy soil), the effect of lime, on botlt increasing yields and reduc
ing yield variability, was notable. Although the variability 01' yields 
declined. with the usage of lime and fertilizer in combination, the 
application of lime without fertilizer gave the highest percentage in
crease in average yields nnd nlso the largest percentage decl'cH8('-by 
far-in the variability of yields. 

The tests of cotton yields against various pH's bear out the findings 
with regard to lime. Between 5.0 and 6.5 pH, each 0.5 increase in pH 
raised decidedly the average yield and lowered the variability of yields. 
It is not easy to explain this relationship, as cottOll is oonsidered un 
acid-tolerant plant. It is suggested here thaL the illcl'case in pH lIlUY 
have increased the availability of certain minerals (ulready present) 
as plant food elements in the heavy Cecil soils. The physical condi
tion of the soil was undoubtedly improyed and pel'haps some minor 
clement 01' elements also were made available, 

The lise of lime, either alone or with green manure crops and in 
con,iunctiolt with fertilizer, on the Tifton sandy IOHm in Georgia (a 
lighL soil of low fertility) tended to lower yields and to increase vari
ability of yields, (SS, p. 32). The best response witb varying rates of 
fertilizel' came with green ll1anures, the poorest with lime, and there 
was an illtern1edhttc response when both green manures and lime were 
used. Typicitlly, the coefficient of v!uiation dropped off with increased 
applications of fertilizer when combined with green IImnurc, reaching 
a minimum with an application of 300 pounds of 2-8-6, whereas yields 
continued to rise with incrcased applications of fcrtililll'J'. On the other 
hand, combining fertilizer with green mallUl'eS and lillle reversed this 
tendency, causing variability of yields to iucI'ease with increased rates 
of f(~rtilizer application. 

The only (!Xpillnntiol1 1.0 bf.' oll'ered for til('~;(' J'C'lallollships i..,: that 
the light sandy soil in question, which i::; naturally deficient in min
erals, was probably Jow in organic matter. The fl.pplication of lime 
or :l large application of fcrtilizer may have provided a concentration 
of plant, food and brought about jncren~cd biologienl l1,ctiYity in tltt' 
soiL As the soil is sandy, no onlinfLry illJprovement in physical stl'llC
tUl'e \\'ns probable. Therefore the conclusion here drawn is that, with 
the experimcntnl facts available, C'xtensive managelllent of the soil by 
the usc of fertilizers and lime 011 such soils lnay be complicnted and 
subj ect to difficul tics. 

A majority of the trends in yields were negative, not so much 
because of the treatment, 01' lack of it, as because of unfavorable 
weather and boll-weevil conditions which exist.ed during the period of 
the experiments. However, an examination of trends shows that) 
almost without exception (pH is an exception), as the treatment 
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increased in scope the trends were favorably afl'ected. They declined 
less than they did under the lower type of practice being compared, 
That is, trend in yield tended to be imprond by better land 
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management, either from a large trend to a small negative or from 
a small minus or small positive trend to a healthy upward trend. The 
conclusion here drawn is that the desirable phases of soil management 
increased the level of yields and the yield stability and that the gain 
probably extended beyond the experimental period. 

RATE OF FERTILIZER APPLICATION 

In figure 15 is shown the effect of rate of application I)f fertilizer 
on yield and yield variability at three main locations in the Cotton 
Belt. The results are based on 16 experiments-5 in South Carolina 
and Georgia (0,11),6 in ~Iississippi (11,23,28), and 5 in Texas (26). 
(E. B. Reynolds of the College Statioll Staff supplied additional infor
mation for both the Angleton and College Station experiments by 
cOl'l'espondence.) At least 16 soil types were represented, although the 
majority were for Coastal Plains soils. Despite determined effort by 
the authors to select experiments that were similar in basic conditions, 
considerable heterogeneity existed with respeet to crop rotations, to 
residual effects at the beginning of the experiments, and to changes 
in experimental controls during the course of the experiments. Despite 
these difficulties, the results arc in accordance with expectations, ancl 
theil'l'egulariti('s are not large enough to preelude interpretation. 

'Without dwelling on differences between the experimental groups 
at the different locations, several tendencies which have a bearing on 
the main study arc selected.r.n For one thing, it is apparent that the 
response of yield to fertilizer applications was positive up to the limit 
of the rates 011 all except one soil category-the fOUl' terrace and bottom 
soils of lVIississippi-where output reached a maximum at 1,800 pounds. 
Also, typical of such ('xperiments, the response was greater from the 
earlier than from the later closes. Irregularities are to be noted between 
600 and 1,200 pounds in both input-output series for the South Ca1'O
lina and Georgia expel'iment~, but the relationships shown leave little 
d01lbt of the underlying tendency for increased yields to result from the 
usc of increased amounts of fertilizer. 

In the case of the coefficirmt of variation, shown in the lower section 
of figure 15, a well-defined minimum was detected in all experimental 
categorie~, although morc stl'Ongly so in the case of the South Caro
lina and Georgi[~ <'xperimenl~. Thc lowest coefficient of variation in 
yields (highest relative stability), took pinel' between 400 and 1,000 
pounds on the Coastal Plnins soils and bebyeen 200 find 800 pounds on 
Piedmont soil in South Carolina. On both cat<'gcll'ies of Mississippi 
soils, it occul'l'ed between 600 and 1,200 pOllnds; and at 400 pounels 
as an avc.rage for the five Texas expet'illlent~. In no .~oil category did 
the greatest relative stability in yields coincide with either the greatest 
or the least change in input-output response. It. tended to coincide 
with that part of the response curve in which the rate of increase in 

riD It is noled (fig. 15) tha~ the. Piedmont soil ill SouLh Carolina and Georgia 
appears nt II. lowcr le\'(>1 of YIeld m. the rarly stages of the rates nnd contl'llriwise 
the variabilily rnnges higher. In MississippI, the differences between upland and 
bottom soil~ urc in the snme direction, nnd are much larger. A<J the former is 
based on only one experiment nnd the latter on only two, no significancc should 
be nttnched either to the differences or to the Ilssociations at this point although 
t)J(>Y nrc in Iinc with findings from lhe farm sUI'vrys. Sec pp. 57-131. ' 
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EFFECT OF FERTILIZER UPON COTTON 
YIELDS IN T'HREE AREAS 

S.C.AND GA. MISSISSIPPI TEXAS •(ANALYSIS, 3.3.8-3) (ANALYSIS,4-8-4) (ANALYSIS,4-12-4) 
LBS. OF SEED COTTONl I II• - Upland

- Coastal Pla,n (2.' t ) -E.. t T.... 
(4 ...ph.l ,p s. (5 nph.) 
. --- BaHam Land 

--- P,edmont I- (4 t l _ I----I----!--~1600 ""t;:-, ( 1 expt.) 
• Experiment.1 observations .,.-*"

I 'I 

',200 ~ Pl· 7/+"'-'--+---"1 

8°°o/H '5 v~ 
400 I 1/ 1-----1---1----1 

• 

800 1,600 0 800 1,600 0 800 1,600 2.400 

LBS. OF FERTILIZER PER ACRE 
·COEfFiCUNf OF VARIAr/ON 

II S D£f>.\ATM£Nt' OF AGRltUI..TUfHt Nrc;. 41950 ~ 8~H~£W OF AGRICULTURAL ECONOMICS 

FlGtJRI'l 15.-In (Ill StutC'S excppt TC'xas, val'iability of yields averaged higlwl' Oil 
unfertilized soils. Ayemgcs fOi' thl' oxperiments in all States show thllt vields 
responded to increased fcrtilize!' applications nt the high€'l' riltcs, ex('C'pt O'n thp 
bottom lands in Mistiissippi, where tl dec:\inc occl1I'!'ed be>tween applications of 
1,800 and 2,400 pounds. There WHS some irl'C'gu/ariLy in I'espouse I1t mles be
tween 600 and. 1,200 pounus ill the South Curolina !Inti Georgia experiments; 
but the telldenoy for increasing yieJds to be> associated with incrCtlseti lise of 
fertilizer appears to underlie the irregularities. The miuimum coefficient of 
variation appears \.0 have been reached on the four Coastal Pluins soils (in South 
Curolintt Hnd GeOl'gin) betwcen 400 lIud 1,000 pouu(Ii;) on both ctlte~orics of 
llolls In Mississippi hetween 600 lind 1,200 pounds; Hnd on five soils III Tex!!s • 
at 400 pounds, [IS IIll llVcrnge. Only onc kind of soil wall rcported for the 
Picdmont-Cecil gmvelly aundy 10!lm in Soulh Cal'olinn, OIl which thc minilllulll 
wus rcul'hed Ilt 200 pounus of Iertilize>I', wilh a second:lI'Y minimlllJl at 800 pOllnds. 
(.Based on 16 experiments (~ond~lclcd O\'Cl' rclnli\'ely long pedods between IH2(} 
und 1940.) 
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yield was moderate· and after the rate of increase had begun to 
diminish. 

'fhe higher variability associated with the earlier stages of the out
put curve is perhaps due to the slow build-up in. concentration of 
fertilizer in the soil relative to plant needs, und that in the later stages 
to an approaching excess concentration of fertilizer ancl hence damage 
to the plant in some seasons. So far as the intermediate stll,ges are 
conce1'l1ecl the greater instability of the output CUl've probably reflects 
an approach to the optimum concentration of fcrtilizer for plant 
growth, considering the differences in soil texture, depth, tilth, content 
of organic matter, water-holding capacity, and variations in the weather 
by seasons. 

'With the exception of the Texas experiments, all soil categories had 
thc highest variability yields when no fertilizer wus used. In Texas, 
the variability was just slightly higher when 200 pounds were applied 
to the five soil types, on the a "erage, than from the un fertilized soils. 
In Texas also, rainfall averages much lower than in any of the other 
locations. :Moreoyer, the soils in much of Texas tend to run high in 
minel'llls because of soil processes which fl1yor theil' retention! so the 
Texas soils do not have thc need for fertilizers which some cotton soils 
in the Eastern States have. They ure in a higher scnle of fertility and 
the response of neither yield nor yield stability to fertilizer applica
tions can be as great as on soils that begin at a lower seale. 

From the foregoing discussion, it is apparent that not only the out
put response but the effects of fel'tilizCl' on yield YUl'iabili ty yary with 
the inherent fertility of the soil, the soil humus, the various factors 
of physical structUl'e, anel the C'iimutic factors of the locality. Con
sequently, each major soil type may be expected to have its own 
peculiar characteristics as to output response and optimum yield 
stability from fertilizer applications. That the 16 expel'iments sum
marized in .figlll'e 15 tended to have considerable individuality in this 
last-named characteristic is shown by the data in table 13. These data 
hnve been summarized as a freqnency count to show where ('nch mini
mum coefficient of variability of yields fell with respect to the various 
fertilizer rates in connection with the 16 eXl)(,l'iments. In two of the 
three locatiom:, 9 or 10 experinwnts had different rat('s fol' highest 
yield Rtability. 

Tn the Texas c'x]1C'rimcnts, the locution varied less hut, even so tho 
five experiments had three different minima for the coefficient of varia
tion. Despite the gl'eat range in the minima, however, the chul'llctc.I' 
of the c1e('reMe to ench of them and the chamctel' of the increa~.e above 
them make the reRpective rute means of the minima for the group of 
experiments fnil'1y l'epl'esentative, as 1:'l1o\\'n in figUl'c 15. Th('se results 
arc compnl'llble with those obtained fl'lll11 th(' ('ol'l'clation analysis "'ith 
fnl'lI1 surveys from thC' "Gpper Piedmont. 

I'LANT-FOOD F.LEi\lENTS 

The effect of the three majO!' plant-food clements (nitrogen, phos
phorus, and potassium) on yield nnd its vnl'iability is given in fig
me 16, The resulls shown arc based on th(' five experiments made in 
South Carolina and Georgia (11, 5), As before, lack of uniformity in 
the basic cxpel'i!lwntal conditions nffects the results, but the avemges 
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indicate the influence of the different elements on yield risk. Obviously 
the results from so few experiments afford only an indication of pos
sible relationships. To gain a comprehensive and reliable view of these, 
many experiments, or a sampling study of sufficient scope would be 
required to provide the necessary statistical significance. 

TABLE I3.-Location of point of lowest coefficient of variation in yields 
from fertilize?' experirnp,nts in different regions of the Cotton Belt 

Experiments 

Fertilizer Eastern States 1 l\'Iississippi 2 Texas 3 


application 


Different Minimum Different Minimum Different Minimum 
rates rate rates rate rates rate 

Pounds Number NW/lber Number Number Nt/,mbar NUll/bel' 

0_________;3 0 .'5 1 5 1 
200_______:3 2 1 o 5 o 
300_______ 1 0 -.. -.. ~ .......... -- --'-------- --- ... -~--- ... ---------
400_______ ,1 1 105 2 
600_______ 4 0 6 1 5 2 
800_______ 4 0 2 150 
900_______ 1 1 ---------- ---------- ---------- ----------<>
1,000______ 4 t 201 0

(j 1. ____ . _____________ _1,200______ 5 0 

1,400______ 3 0
1,600______ 3 0 ____________ . _________ ,. ________________ _ 
1,800 _____________ .__ __________ 4 
2,400____ ". __________ ________ __ ·1 

I 
1 Four experiments in ::iouth CtLl'olina and aile itl GeOl'gil~ (5, Illi. 15-16; 11, lip. 8-10, 

32; 28). Of the five experiments, four were on Coastal Plain soils. On three experiments 
3.3-8-3 fertilizer was used, all. one 2.5-9-5, and on the other 4-8-:3. Period of experi
ments-1920 to 19:34, but pl'imu.rily between 1920 and 1927. 

2 In the Mississippi experiments (11, pp. 17, 19,' 23; 28) 4-8-4 fertilizer was used 
on five experiments, and 4-8-8 on one. Period of experiments-192.5 to 1940, but 
primarily between 1931 ancl1940. 

3 In the Texas experiments 4-12-4 fertilizer was used on all (five) plots (26, Pli. 11, 
13, 19, 24). Period of experiments-l!}27 to 1940. 

The data in the chart indicate that, despite the great differences 
between the two soil categories) the minima in the coefficient of vari
ability agreed except for nitrogen, which was at 3.3 percent on 
the sandy Coastal Plain soils and at 5 percent on the Cecil gravelly 
sandy loam (Piedmont soil). Contrary to the effect of rate of fertilizer 
application on yield variability, the highest coefficient of variation 
was not always found on the soils receiving zero percent of the ele
mept in question.60 More variability was associated with some of the 

60 Zero percent for an clement does not mean zero fertilizer as in the case of the 
rates. As the plot-rates varied between 600 and 1,000 pounds per acre, one may
question whether an element effect on variability or an imbalance effect is 
obtained. The minimum in variability with rates of fertilizer application was 
reached between 400 and 1,000 pounds on the Coastal soils and between 200 and 
800 on the Piedmont soil. Therefore, the experiments begin with neal' the opti. 
mum quantity of fertilizer for yield stability except for the element studied. 
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COTTON YIELDS AS AFFECTED BY 

VARIATIONS IN PERCEN,TAGES OF 


FERTILIZER ELEMENTS' USED 

NITROGEN PHOSPHORUS POTASSIUM 

LBS.O F SEED COTTON ~[ I I II 

I _ Co.. ~",1 Plain (4 expts.) 


1/200 V)-~ mp;or'''·() ~ 
1/000 

,"'\," ~ I",..... ,,,,....,l+r' !- 800 -,... -,---;;;---",.-
I , ~ 

,: ' 
600 

400 

.:Experimental observations 

200 

0 
c. v.• 

~ ...... 
, 

I 
~~ ~ ,...1- .. 1
40 

~ ..~ , "'- ... ~-~ -' 
20 -" 

. 

0 
o 4 8 o 4 8 o 4 

PERCENT 
• COCFFICICNT Of VARIATION 

U S. DEPA.RTME:NT or: AGRICULTURE' hEG. ",19~1 x: BUREAU or AGRICULTURAL ECONOMICS 

FIGURE 16.-0n both kinds of soils the significant points (maximum average yield and 
minimum coefficient of variation) agreed rather closely except for nitrogen for 
which the minimum coefficient of variation apparently occurred at a higher 
concentration on the Piedmont soil (Cecil gravelly sandy loam) than on the 
four Coastal Plain soils. The results indicate that yield variability might be 
minimized with respect to all three elements with a commercial fertilizer analy
sis of 5-8-1 on Cecil gravelly sandy loam and 3.3-10-1 on the Coastal Plain soils. 
To achieve a maximum in average yield the analyses apparently would have 
to be 10-10-4 and 8.3-8-1 respectively. The point of most economical use of 
the fertilizer elements, however, would be somewhere between the analysis 
maximizing average yield and that minimizing variability of yields. (Based on 
4 fertilizer e}.-periments in South Carolina-3 in the Coastal Plain (11, pp. 8-10) 
and 1 in the Piedmont (5, pp.15-16)-and 1 in Georgia Coastal Plain (11, p. SS) 
.in which varying quantities of the fertilizer elements were used.) 
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higher concentrations of nitrogen ancI potash than at zero content, in 
the case of the Piedmont soil. 

From the standpoint of average yield some efIects of the different 
elements are worthy of note. Only nitrogen was associated with 11. 

strong positive influence on average yield throughout the range of the 
experiments on both kinds of soils) although some irregularities appear 
for the intermediate percentages. Phosphorus was associated with a 
regular and consistent increase to 8 percent, on the average, for the 
Coastal Plain soils. On the Piedmont soU the increases in yield asso
ciated with increased concentration were more erratic, although they 
persisted longer. The experiments indicate no definite effed of potas
"iUIll on average yield. 

Considering the average yield and the coefficient of variation to
gether, apparently the greatest stability in yield from nitrogen was 
in the intermediate stage of the input-output curve, where a moclerate 
rate of increase in output from input prevailed. In the case of phos
phorus, the greatest stability occurred neal' the upper limit of the 
output curve where the increase in yield was at a low rate. With 
potassium, yields die! not appear to be much 1110re stable at one point 
on the yield curv\' than at another, in the case of either kind of soil. 

According to these experiments, the minima in variability of yields 
from all three elements may be obtained by using commercial fer
tilizers analyzing 5-8-1 and 3.3-10-1 for the Piedmont soil and the 
Coastal Plain soils, respectively. The maximum average yield could 
be realized only by applying much mote concentrated analyses to the 
two categories of soils-about ]0-10-4 in the Piedmont and 8.3-8-1 in 
the Coastal Plain. These statements are not intended as recommen
dations of fertilizer analy:;i:; or of fertilizer use but only as summari
zations of what five experiments show. The point of economic use, 
however, would probably be somewhet'e between the analysis maxi
mizing average yield and that minimizing variability at yields. 

FERTILIZER PLACE)IENT 

:\Iany other problems ill use of fertilizer affect Yal'iability of yielcls
(ime of application, fertilizer supplements, siz<' of fertilizer particles 
in relation to soil texture, and sources of plant-food elements. All hllYe 
been shown experimentally to have a bearing on average yield, and to 
affect somewhat the variability of yields. The scope of this investi
gation, however, does not permit much further exploration. In this 
connection, a series of experiments, the results of which should be 
examined, pel'tains to the effect of method of fertilizer placement on 
average yield and yield variability_ This is an important question and 
these results indicate some of the effects to be expected from careless 
and excessive use of fertilizer. 

These experiments were conducted during 1930-33 aL Florence, S. C., 
on Ruston and Norfolk sandy soils (tl) p. 91). Fertilizer of 4-8-4. 
analyt;1s ·was applied at the rate of 800 pounds per acre. The variabJe 
under investigation was the distribution of fertilizer-as to direction, 
distance, and dispersion-with respect to the seed. Where used, the 
quantity of ferti11zer (800 pounds) varied in distribution from contact 
with the seee! to 3 inches below it, and was dispersed in single and 
double bands. 

• 


• 


• 



• 
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The results of these experiments are given in table 14. Fertilizer 
pIaqed in contact with seed, in concentrated bands, and of insufficient 
depth, produced the poorest yields and the highest coefficients of varia
bility (in excess of 100 percent) J because of the zero yields which 
occurred. This may be explained on the ground that an excess con-

TABLE 14.-Placement of fertilizer relative to seed on average yield 
of seed cotton and yield variabilityl -


Yield of seed cotton 

Place men t of fertilizer 
relative to seed 

AVf)rage Standard 
deviation 

Coefficient 
of 

variation 

POllnds Pounels Percent 

Xo fertilizer u:secL_. __ •. - ..••••.•••• -- .. 
Fertilizer placed in contact with seed." • - - - .

1,388 
17ij 

552 
290 

40 
16G 

};\~rtilizer placed in 1~:I-in('h "ingle band: 
1 inch below !iee(!. ........ " ".. . ..... 
2 inches below seed_ .. .. .. , ~ -...  -
3 inches below seed •.. ' • ••< .. ~.-. - ~ - - - .. 

272 
1,074 
.1,292 

407 
474 
378 

172 
44
29 

Fertilizer placed in 31 2-inch "ingle band: 
t inch below seed. .. .,. -. .. . .. ,' . 
2 inches below seed r • ~ " ... .. - ~ - ..... 
3 inches belo"" seed. : - H _ .... " ~ - . - • '" ¥> ~ 

:3!(j 
1,321 
1,482 

520 
414 
407 

165 
31 
27 

Fertilizer mixed with secd ... . I 1,399 423 30 

F('rtilizer placed in bands .\1/3 inchcs to each 
side of seed: 

1 inch below level of s('('d. ' ...... 
2 inch('!; b('low level of ~('ed, 
3 inches below lev('1 of s('cd ..... .. 

-.. 
_ w ,. ~ 

...., .. -" 

l,ij3(i 
1,53ij 
1,628 I 

403 
329 
368 

26 
21 
23 

Fertiliz('r placed in bands 31 2 illl'h(,l-l to ('aeh 
side of seed: . 

1 inch below lev('1 of s('~d _.... - -. 
2 inches below level of s('cd. __ ... : =~:: ~ ~ 
3 inches bclo,,-Ievel of seed. ____ .•• _. __ 

1,(i04 
1,60S 
1,020 

396 
37(\ 
34,-1 

2ij 
23 
21 

1 Based 011 fertilizer ('xperiments at Florence, S. C., 1930 to 1933j where used, 
fertilizer was applied at. the mte of 800 pounds of ;1-8-4 per acre; soil types-Ruston 
and Norfolk fine sandy loam (11, p. 91). 

centratiQl1 of fertilizer preycntec1 the seed fl"0111 germinating. Bands 
of fertilizer, to each side of the seed and placed 3 inches below it gave 
the highest yields and generally the lowest yadability in yields. As 
the unfertilized soil also produced comparatively high yields, indi
cating good soil, only the proper Iocation of the fertilizer relative to 
the seed made it possible to obtain an economic return from the use 
of fertilizer. It is apparent that the highet· the rate of fertilizer appli
cation the mOre important become the details of its distribution. This 
is a management problem and apparently it has a significant effect 
on the average level of yield ancI an even more vital effect on stability 
of yields. 
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BARNYARD MANURE 

Although barnyard manure ~upplies sorne 0/ the major plant-food 
elements, its greatest influence on plant growth comes from its effect 
on the physical structure of the soil through its contribution of 
organic matter, and as a stimulus to bacterial activity. Its effect on 
the structure and tilth of soils in the South, which have long been 
overcropped by cotton and scoured by erosion, cannot be oYcr
emphasized. :Manure will increase crop yields from a ItgaU spot" or 
from lands that hayc lost all of the A-horizon morc rcadily than fel'~ 
tilizer will, and with less danger of crop loss. Agronomists l'ecognizc 
this and have encouraged farmers in the region to use barnyard manure 
for these purposes when it is available. The characteristics of many of 
the soils, especially the upland soils, prescnt strong arguments for 
increased livestock farming in the South. 

Results of only a few experiments can be found in which the efrect~ 
of manure on yields have been measured on a controlled basis over 
a period of years. Also, in putting together the few experiments that 
are available in report form, the difficultie8 encountel'ed from incom
parability as to conditions, of course, afl'ect the results, Three of these 
experiments were selected to typify what might be expected fl'om 
applications of manure (!26; 28; SO,p. 04 of 531'(/ annual report,) TIl(' 
reader is reminded that the results provide only indications, not COIl~ 
clusions, as to what manure can do, because the number of cxperiment::. 
is small. 

The results ar(' presented in comparative charts in fi~L1re 17, In all 
three experimcnts, applications of manure had a favorable influence 
on both average yield and yield stability, Surprisinp;ly, the greateRt 
effects were obtained from the soils in Mississippi and 'rrxas, espe
cially Mississippi. These differences in response can be explained 
largely by the differences in soil fertility at the beginning of the 
experiments. The Cecil soil at Clemson had been subjected to good 
soil management ()yer a period of years; it was in a high state of 
fertili!;y. In addition. these plots received 600 pound" of 4-8-4 ft'1'
tilizer ancI a side application of 100 pounds of 11i tratc of soda. 

Previous studieR of the effect of fertilizer on yariability of yields 
show that thi:; rat" of application gives just about maximum yield 
stability, Therefore, the Clemson soil shows the effect of n high rat(> 
of fertilizer application combined with additions of manure, On yield 
level, and vari,ability of yi,elds. There were further gains in stability 
of YIelds and In average YIeld but not so much as from the relativel" 
poorer Ruston soil in Mississippi.. On the other hand. the ClemsO;l 
experiments resulted in greater gains in average yields and lesser oains 
in yield stability than were obtained on the Texas soils, <> 

On the basis of the Mississippi and Texas experiments (26, 28L it 
appears that minimum variability of yields was realized with 8-10 tons 
of manure, whereas the limit of increase in yields appears to be some
where beyond the f'xperimcntallimit of 12 tons,61 

61 The Clemson experimenL ,inl'oll'eq only lwo rales of mnnUre application 

• 


• 


•

from which the points of mmamum YIeld and minimum yield variability wer~ 
not apparent, The point of greatest economic return is nlmost nlwnys short of 
the point of mmdmum physical output, bccnuse the equality of marginal returns 
with marginal coets occurs earlier. . 

." 
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EFFECT OF MANURE ON COTTON YIELDS 


• AT TWREE LOCATIONS 
CLEMSON POPLARVI LLE, COLLEGE 

COLLEGE, S. C. MISS. STATION, TEX~S 
(CECIL SANDY (RUSTON SILT (LUFKIN FINE: 

LOAM-) LOAM) SANDY LOAM) 
L8 S. OF SEED COTTON - ...----,1--..-1---,11...---,1.--..---,I ./1 .=E.p..imenhl observ.tion. 

1600 1/

'V 
I, 200 ~--+---I---I 1----1---1----1 1---+---1---1 

• 40 

4 8 o 4 8 o 4 8 J 2 
TONS OF MANURE PER ACRE 

."00 /,OUNO$ Of 4,11 .. NUS 10011$ or Nlu"r£, or lOOA, woe ",,,,.UlD 10 'O'H 'lOrs 

,Conf/CfCNJ Of YAlj.AuotJ 

FIGUIIP. 17.-Incrensed npplicntions of barnyard manure were associatcd with highel' 
averlll;e yields find lowel' variability in yields. The minimum coefficient of 
vnrilllion nppeared to ocelli' nl'ound 8 01' 10 tons. 

;)lETIIODS USED IN CO~II'UTING Cnop·INSURANCE PREMIUM. RATES 

• 
The method outlined below is based upon the assumption that tht! 

errors of forecasting any yearly yield are randomly distributed ac
cording to the normal curve of errol'. As, in any crop-insurance pro
gram, only those actual yields that fall short of the guaranteed yield 
would result in loss, only the contingencies of such occurrences as 
reflected by only one tail of the normal curve of error need be eyal
uated. This can be made clear by examining figure 18. This figure 
represents the .normal probabilit.y curve. OY is its ordinate and OX 
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its abscissa, The ordinate measures the occurrences in ratio to unity 
(or one) I ,whereas the abscissa designates the possible 01'1'01'5 in' fore
casted yields, The problem in calculating pI'emium rat~s in crop 
insurance consists in evaluating the deviations in actual yield below 
the mean (or the levl31 of yield selected) and the frequencies of theil' 
occu.rrence, The departures below the insured yield must be combined, 
then, with the probabilities that they will occur, When these two al'e 
put together, the actuarial ratel or cost ofinsUl'ing the forecasted yield, 
or any perccntage of it, is obtaincd, 

In figure 18, ill is the forecasted yield pel' acre; G equals the leyel 
of the forecasted yield that 'will be inSlll'ecl; .til'epresents the total con-

NORMAL CURVE WITH LABELING TO SHOW 

FUNCTIONS OF SYMBOLS USED IN 


PREMIUM-RATE CALCULATIONS 

y 

• 


• 
o~--~~~~~~~--~----------~--___x

C M 
u. $ tlt:PAR1"4Cnt or At,R1CUUtJRl 

FIOUR~) IS,-Aren itA," nR a fl'!lctionuip(lJ't of the totnl nrC':!. under lhe clln'e •. 
represents the probability thnt the fOl'C'Cilsted yield will fnll below the inslIl'C'd 
yield "C." 

tingencics (portion of thc total nrea under the cUI'\'e) .falling between 
C and IT; b is the ordinatc (frcqueney of oeClllTCIH'e reduced to a deci
mal fraction of the total) of the cUJ'\'e of errors at the yield level to 
be inSUI'ed, In the p1'l)bl~n1, IT l'Crn'(,Sl'l1ts the stanciard CITOI' of estimate 
o.f 	the yearly yield in question,02 

The formula for the loss which would be expccted per nere foJ' n 
large number of farm;:; under n giY(.'11 yield gnal~nnt('e is: 

1,:::;0.4 ~ (b)-.il (M-C) 

62 The Slitnd!U'Cl crrol' of estimate Ims brcn used instead of lhe slandard errOl' 
of forecnst (by Hcm,)' Srhullz) as It large lltuub('r of fUl'll1s lire Iltudi('d, Also •
much labor in eomputn(ion, wnS s[wed by IIsing the stftndurd errol' instead of the 
error of fOl'e(~nst. FurlhC'l'mol'c, with n, fnid,}' high indC'x of eOITelnlion, it did 
not appear thut the standard el'l'OI' of forecast would hllYC incrensed the rnte 
grently except in n vcr)' few cuses, 
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All symbols arc as described abovc except L which equals the ac
tuarial value of the loss pel' acre.'):1 The loss mny or may not be taken 
a~ the premium rate, depending upon whether corrections arc to be 

• made fo]' risk factors not evaluated by the regression equation, nnd 
whether administrative pxpenses are to be included. In applying the 
formuln, only two ynlue$ IllUi;t he obtained from the regression equa
tion, J[ (forecasted yield) :111<1 a (the forecasted yield's enol' of esti
mate) . 

To show the application of the formula, it is assumed that the yield 
iOl'('cast for an indiYitiual farm in the yefit· of insurance, under several 
('onditions that influenrc yield, is 348 pounds of lint cotton pcr acre; 
nnd that tilt' elTor of estimate of this yield is 105 pounds. This means 
that there are two chaMP::: in three that thc foreenst will bc off not 
more than 105 pounds, either plus 01' minus; nnd under the assumption 
that the errors nrc sYlllll1etricalh- distributed, thcre \rould be onlv 
one chance in three tl1at the f()rC'(.a~t will be 105 poul1!l~ too high (;1' 

ttlO 10'" fOl' any gi\'C'n yea!" (1llcl (me ('hance in :::ix that it. will Ilt' tou 
low by ] 05 pounds. This gi"e:< SOlllC idea of the :iizt, and probability 
of thc loss that might he' su!1l'l'(l(l. Thl' formula l'nabl(>s U~ to c\'aluate 
hoth HIt' p05:::iblC' 't\C'p!lrtul'(, in yield and tIl(' l'('lath'e fl'l'qul'l1ey of 
:-11('11 oc('urrel1('('S. rndcr tIl(' llS:'lltll]ltiun that. ollly iii IWI'('('llt of th,' 
IOr(>('u:<ted yield would 1)(' ill:;\1l'('(l, a largc part. OJ' 87 pounds (348
2() II of tIl(> limit of 105 pound.~ would bl' ruled out. 

T\tv solution of thC' ImJl1ula 1'0110,,"':. 

• 

J1=348 pound,; of lint pC'l' :Wl'l' 


C= iii lWl'rt'llt ('IlY('rng('. !lJ' 2fl 1 )lounr!:-: P('l' :1<'1'(' 


a= 10;) )HHllld" )wr a('r(' 


.If-c ~" 0 8'3 
(J .\, ~ 

A::;: ..iOOU-.:2\)0i:= .2(m8 
b=,i()8G 
L =0..1(1 (/11-.1 IJ!-( I 

::;:(JA I 1Oil I I. i08li 1- .20;33 (34.8-2fi 1I 

=42.0 1.708(\1-.203:3 ,S71 
= 29, i()-l i .G9 
=12.0i pO\1lHL..: 

\\•. ,] JI -( • () 8') j' 1 . I' J I' . I IIt 1 '. a . =:: ,a.. 1" II ,tame'( trow:t ta } (' ot (lI'Nl" .tOl' t 1(' tlO!'llHl 

• 

('lIIT(', llnd [J tWill a tubh· (If ol'c\inat(>:-, TIl!' proof of till' 1'C'liabllity of 
rll(':-c l'eslllt~ IJt:lY \)(' d!'1l101l:,tl'at('d hy lIuIll('l'iral illtt'J!;l'lltlOIl. A ;:;irupJC' 
pl'oee<iu!'C' \\'(lulll lIl' to hreak up rill' :\I'I'a oj t hp nOl'Hlnl 1'\11'\'(' fmlll (' 
to zero into in('I'(,II]('nt;o; of n,1. and multiply til!' dl'PHl'tUl'P frolll (' t.o 
the middle Ilf caC'h inen'l1H'nt by tlw 11l'Oponlol1 of the total area nntlc'r 
t he normal eul'W fulling in that incl'rJl)rnt, The Illany !'('sulting prod
11(" ;::hould t1wn bc' addpd. Tn thi" (,:1';('. 12.1 ll!l\lIlcis \\'el'(, o\)tailwd, 
whi('h i:; "cry ('lo:-,f' to thllt obtained by \1;;(' of the simplC' fOl'Hluln 
gin'n abo\'('. 

":1 The formula iit an, auup!ntion ot' one Ui;cd in the 1045 program by (Iw Feu
Hul Crop Insurance Corporation, 8(>e BM;KIN, C:\IILlSI.E IV. AN,II.YSl:; Ot' 1'1!l'::'[J1'~( 
RATE OETEfI;\UN,~TJON 1"011 conON (,itOI' INS\JIIA:-<C'E, Th(>;:;i;; (M,A. Virginin) on file 
in Aldermun Library, PniYf'r;;ily of Yirginill, C'hnrJollf',wilh,', Va. 
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'rABL}J 15.--CJwracleristics of colton farms and operators Sam1)led in specified counties of the Upper Piedmont 
~ 

South I o 
GeorgitlCarolina I 

Nine
Item COllll ~ 

Unit I I I ti('$ ~ 
I. ! Gr!!.en. Pick. j Car· CI rke Cobb ID ugills IHlLrtLI·1 :IIlCk-1 Macli- Z 
j I vIlle ens roll n 0 SOil son son .... o---..•.----.--.•-~~ --.--.-~...~--.-- --------- --~--- I >Farms. __ ..... _... ........ _._._ .• -. .. 'Xllmher•. !' Wi.O 110.0 106.0 100.0 113.0 
 114.0 100.0 115.0 115.0 I 988.0 t:" 

Percentage of farms reporting 3 or morc YC'llrs of tl:i 
yields,1938-46•.••• _.......... PercenL. 74.074.064.049.055.0 71.0 ;3.5.0 57.0 6§.0 i 63.0 

COttoll harvested per f:lrm ill UHIL _ • ... A('rl· •••• ~I Hi.O 11.9 18.0 10.2 ft.ft 13.5 S.S uto 10.8 I 13.S ~ Roi! characteristics; trj 
Perr,elltllgt~ of operator,,: rc·porting  ~ He'\'cre ('ro~jon.. ......• 1'('T('('lIl 47.0 2!l.0 I 6.0' 27.0 17.0 fiO.O nf1.O 34.0 11.0 I 32.0 _Z

I;t~epllndhillytopogruphy.. dn. ' 17.0 21.01 fi.O 27.0 fi.O ~.O 14.0 10.0 : 13.0 .., ~ Average Ol)frator's ('harneLl-risH(':;: f 11.0 f I
Y('aTS of schooling..... '. NUlllber ..1

i 

KO 7.4 7.3 5.4 n.1 7.5 n.S lUi .:3.Q I >- -~ 
G.8 == Operator's uge in J!),j6 .• .... __ • Yeu/\., "j li2..1 iil.7 4S.3 ;;3.9 fiO.O 53.3 47.7 :iO.6 nO.1 :' ~.'1l.0 ~ Years of eXpr.ri('uce growing ('oifon Oil 1040 I i !J1IIifarm............ '. Xumhl.'r ) IIA 13.3\ 11.1i 7.4 10.81 l:i.1 10,4 lUi !).] 1 11.2 
 t:::1Percentage of operator;;;""' 

e 

! trj
.Engaging in olT~furlJl work in H1-10. P('rePllt.l 19.0 43.0 I 2:3.0 14.0 26.0 I 28.0 22.0 10.0 

! 
21.0 "d 

Whose origin WII.S n loeal furlll ._. .. ... ,.do.. , 98.0 m.o, 94.0 US.O 44.0 I 27.0 fl2.0 7ft.0 l~:g ! 77.0 !-:lI
"'lIose origiu W/l.S II farm pJS('w/lPT(' ill I I o 

>:oj
Cot tOil Belt••••••_... '.--- ••. J....dO•••.l 2.0 I 7.0j 5.0 31.0 42.0 GS.O 3.0 17.0 o I 20.0

]'erccntnge offarms oW.Ilpr·opl'rajpd.. . ... ! •.do. _.; {H.O 7.5.0 78.0 4a.0 59.0 SO.O 75.0 55.0 <H.O >48.0 IIcurm pnL(~ti('Ps: '\ §3
I 04U rate~: I I 

CommercilLl r~'rUliz{'r I~pp!i{'d ,wr lll're .... ' 100 Ibs •• J 5.0 I 5.41 4.2 4<) o:Ul 3.n :3.7 4.0 5.6 1 4.4 ClAmmouiu uJlplipd per lI.('r('... .• __ • . •.. _ _ Pouud. 1 4:J.0 l'i:tO on.O 7n.O 58.0 98.0 84.0 71.0 47.0, 71.0 t'
AVC'rnge during period operated, 1935-4Ii: f-:3 

Rntio of legume uereagehurvested to j c:: 
~'jcotton acreage hurvested ••• - - .' ..... - • _, .'.. ~. 1.0 .8 .4 1.2 .8 .7 .11 1.0 1.0 I .8 trj

Percentngc of ('rorland ill eot ton ilcrcuge 
harvested..... •. •. • ... ... • . J P('r('(·nl.-. 29.7 I 2.'i.0 I 28.0 2S..J 2fi.2 2.5.S 22.1 29.4 28.8 I 27.3 

1 

.J 



0 	
~"""'....,.-.~-r-o, 

• • 	 • 
Average percentage of operators reporting 

following practices during pcriod 1938-46: 
Crospcr labor employed 1 0 Percent••.• 30.0 35.0 7.0 10.0 10.0 32.0 18.0 20.0 17.0 20.0 

....... _._._. 


See from breeder 1 year or less. " •. __ ,•..• _.do._._.. 10.0 37.0 10.0 5.0 :32.0 15.0 23.0 20.0 61.0 24.0 
......

Seed cleaned and/or treated regularly.l)ll' 
69.0 88.0 26.0 27.0 79.0 48.0 46.0 57.0 65.0 5"1.0 .zforeplnnting.••.• __ , .•. _, •• , __ ,., . _do ••.•• 

Farm;; reporting yield: q 
~ 

86.0 55.0 u7.0 00.0 682.01945.......... _ • _ _ •• _ Number. __ • 103.0 92.0 66.0 57.0 UU.O 

!l9.0 106.0 110.0 894.01946. __ • _ ., ••.•• _ •.• ,.- •• _•.•• - •• _.dll ... _•• 00.0 99.0 101.0 87.0 102.0 100.0 	 t=.l 

'Z 
Average yield of cotton: a

333.0 315.0 357.0 :357.01945 ...._._._ ••••. '" .• _. ,. - •• _._ •• Pound. _•• 300.0 422.0 356.0 311.0 345.0 :3:37.0 	 t:.l 
277.0 ~17.0 292.0 319.0 310.0 rn

1946 ••. ".............. -•• __ •• _._., •• ._••do•• __ •. 349.0 367.0 286.0 283.0 298.0 	
0 
Z 
(')I Heportpd as thc 1<010 s()urce of labor. H cropper labor WIIS used in combination with other types, it was not counted. 0 
H 
H 
0 
Z 
><...... 
t=.l 
t" 
tl 
> 
~ 
tl 
...... 
H rn 
-<> 
~ 
>
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~ 
...:: 

~ 
~ 
f-£ 

J 
i 

!;-~..• 



• • • 

I'P' ., 

TA13Lg lO.-·~Characleristics oj cOilonJ(I)'ms 011(1 Opcl'lI/ors s{(IJI]Jl<~d in s]J('l'ijied coullf1'es of the West '1'exas /lolling Plains ~ 

---.--.-~.-.~~--,. ·I·_··---j·-1----..-.-	 ~ 
Tell

It('Ul Unit, ~ COWl' I Fisher I HI~~k('l1 ani hnox chell I Nolun I RUllnels Scurry ITaylor ICOUll! ties ~ 
How-·o Mit- • 

o 
}?nrms______ . .••• .-..... ·X;';lb(';-~·1-4G.o·l 77.0 '-72J)-~O 85.0 (\(LO-S4.0lfiW I 101.0 '17.0 662.0 z =}>crccIl;II~,eof faf:!)S r~po~ti!,g ?or) I.. I _ __ . ._ -r, (}more) cars of ~ 1clds, 1 93S-4(L -. I ('rc('nL I bl.O f u8.0 11>.0 64.0 6;).0 ;)0.0 49.0 82.0 .)8.0 65.0 62.0 
COtt,01l phllltcd jl('rfllrm in 1\):1(; ... Am'. l 118.2 81.7 80.7 107.1 113.7 81.7 71.8 70.8 85.1 36.5 87.9 ~ 
})crccntuge qf cotton planted not > . I _ ' '1 ~. _ .?_ • 

hafvested III 1946... __ .........1 I er('('llt .• ;).9 I ".f 0 1:).3 1.1 0.9 _.0 1.8 3.9 1.6 3.9 q 
to 

Soil chnflleleristirs: ! I 	 t'" 
t'"Percentage of ope.rutol'S f('porl- l/ I 


lllg- ! 


-Sever/.' ('rosion. - ..... _ ....... ,1(1 I 3S.0 	 ~ 
0.0 1.0 16.0 11.0 14.0 5.0 13.0 7.0 0 10.0 ZSteep lind hillv tOJlogmphy. j" rio . 0 o 2.0 o 3,0 1.0 2.0 	 ......1.0 0 2.0Av~fIlge opcrator: s cilurul'ieriSties:. I. 5.0 I ~ 
"\ ears of schoollllg •• -. •. - • ); l1!11b('r I n.h 7.G 7_8 n.1 9.0 	 ~8.0 9.2 8.3 10.1 10.2 8.9Opcrui,of's Ilgc ill 1941L ...•. - .. J Yenr.... ,~S.4 45.:! . 40.7 47.0 40.7 48.0 45.4 42.2 43.'1, 4n.9. 45.3 ~ Yellrs of experience growing (.ot- 1 rntOllon19,lOfllrm ....• ,.. ..1 Xumh('r G.g S.:! i 9.S 8.3 .10.9 n.g 7'g 8.7 5.4 t 9.7 I 8.5 t:IPercentngc of opertltorll-- t:JEngaging in oIT-fllrm work it: 't: 

194U.~ .. " __ .. _... ••.• ,1'l'r(,(,IIL j 4.0 18.0 20.0 32.0 22.0 9.0 	 ;312.0 3.0 8.0 24.0 14.0WhO.se origin WIlS It lornl farn.l. I . do '1 22.0 34.0 31.0 17.0 50.0 I 79.0 ; 7S.0 75.0 80.0 53.0 56.0 o 
Whose origin \\'115 Il farUl l'l~l'- I I ":::l 

where in Gotton13elt... _" ,....do. . i4.0 57.0 I 58.0 79.0 33.0 Hi.O 2LO ;;,
18.01 	 12.0 ·17.0 37.0Perccnt.llgc of farms owner-O\lt'r-	 Cl 

Ilted __ •• ___ .• ____ ._. 

I 	
52.0 71.0 53.0Farm practices: 

. .do M.O 48.0 I 'i(i.O ii;j.O I 44.0 58.0 I m.o M.O o ~ 
J>erccntugc of coHon Ill'rellge- , 	 c: 

t"Pltmtctl 011 the· coutOUT _.. 	
Ie_.tlo I' 50.0j 99.0 I 91.0 47.0 1)';.0 I 80.0 I 98,0 9(;.0 	 >-3 

Plllnted ufter cotton ll11d 	 95.0! ~1.0 I 90.0 C..• _.do" ...grnin l'OrghUlllil __ _ 	 ~.32.0~ ! 98.0 I 8·1.0 4n.0 74.0 I 83.0 I 97.0 94.0 94.0 I ;AO 86.0 ~ ! 
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Average during period opemted. 

H)38-46: t 1 

Percentage of <:roplalld ill I· t j 'i34.1 26.0 38.6
.COttOIl acreage hllTvested. T ...do .... - .. 30.0 f a7.S I 40.1 ·10.7 45.5 42.7 36.9 35.0 

.....Hired laboT employed I ••. ,,',,_ .do....... . 4R.0 1 (iZ.O ti7.0 74.0 71.0 3,1.0 75;0 00.0 7.0 5G.0 56.0 

~ 
~Hef~~~~~.I~~e.e~l.~_ :.)~~I~r. ~~ 1 _ .do. _ .. 9.0 I ,,<'0 I 2-1.0 'J7.0 45.0 30.0 51.0 58.0 14.0 76.0 40.0 l:"' 
t:::Seed clenned Iluclfor tre!ltcd t;:.l71.0 39.0regultlrly before plllnting .. do ..., ' 30,0 44.0., 50.0 30.0 3n.0 36.0 27.0 89.0 10.0 2! 

Farms reporting yield: 0 
:j(to 61.0 3·1.0 61.0 40.0 ;i3.0 48.0 68.0 10.0 465.0 t;:.l 

1946••••••••.•••• _... ... ..o.do...... 41.0 GO.O (i0.0 35.0 77.0 56.0 69.0 52.0 96.0 7.0 565.0 U1
1945••• _.............. _••. i'umh(·r__ .• 34.0 


0Awrage yield of cott(lu: 2!106.0 140.0 164.0 11'5.0 101.0 154.0 147.01945•• ___ • "'" '_'" _•.. __ . Pound ... . 133.0 137.0 159.0 127.0 
0 

00»194()........... __ ....___ .... .do..... , 108.0 102.0 118.0 (i8.0 137.0 9·1.0 139.0 97.0 93.0 98.0 109.0 	
0 
1-3 

1 Basis of hired employees only. 	 1-3 
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)-lTABLE 17.-Churacterist'ics oj cotton farms and operators sampled in specified regions according to time duration oj yields reported 

during period 1938-46 ~ 

Upper Piedmont West Texas Rolling Plains ~ 
Item Unit 	 @

1 and 2 3 or more 1 and 2 3 or more Z
years of years of All farms 	 All farms .....years oC years of 
yields yields in sample 	 in: sampleyields yields fZ 

rms __________________________________________________ 	 t:'i
Number____ 364.0,t.ton planted per farm in 1946 __________________________ . Acre. ______ 624.0 988.0 2.51.0 411.0 662.0 0:1 

11.5 15.4 13.9 88.6 87.4 87.9 c::
,tton planted not harvested, per farm, in 1946 ______________ ____do______ 	 t:-'.1 .5 .4 6.0 2.5 3.9 ::-<il characteristics: t:j
Percentage of operators reporting-

Severe erosion _____• __ • ________ • ___ • ___ • _________ • __ ._ 	 ::aPcrcent- ___ 37.0 29.0 32.0 1M 	 zSteep and lli1Iy topography ____ .' ______ • _____ • ____ • __ . _ ____do__ •___ 	 8.0 10.0
17.0 11.0 13.0 2.0 1.0 2.0 oerage operator's characteristics: 	 

'{ears 0 schooling ______________ . ______________•• ___ . Number... _ 6.2 7.1 6.8 	 ~ 
)perator's age in 1946________.-_________________ .. _____ year.______ 	 9.2 8.7 8.9

45.6 54..2 51.0 41.5 48.3 45.8 ~ 
'{ears oC experience growing cotton on 1946 farm ___ ... ______ Number____ 2.6 16.2 11.2 2.5 12.1 8.5 fJli'ercentage of operators-

Engaging in off-farm work in 1946_____ ... _____ .. ___ • __ PercenL_._ 21.0 22.0 21.0 16.0 13.0 14.0'Vhose origin: was a local farm _________________ .. _______ ____do______ 	 ~ 69.0 81.0 77.0 55.0 57.0 56.0Whose origin was a farm elsewhere in Cotton: Belt _______ • ____do______ 	 !"327.0 16.0 20.0 36.0 37.0'ercentage of farms owner-operatcd ______________________ __ ..do ______ 	 37.0
48.0 74.0 64.0 37.0 63.0 o

53.0 I:j 

946 rates: 	 >-
Commercial fertilizer applied per acrll;_______ ___ _ _______ 

F: TIl practices: 

100 pounds_ 4.3 4.5 4.4 (1) (1) (1)Ammonia applied per acre_______________________ . _____ pound _____ 68.0 74.0 71.0 (1) (I) (1) ~ lverage during period operated, 1938-46: c::Ratio of legume acreage harvested to cotton acreage 	 t:-<harvested__________________________________________ 
--~,.. .- ... -~--- .9 .8 .8 (1) (I)Percentage of cropland in cotton: acreage harvested _______ Percent. ___ 	 n28.2 26.8 27.3 40.6 37.4 38.6Percentage of cotton acreage plantcd after grain s:JrghuIDSor cotton_________________________________________ • ____do______ 	 ~ 

(1) (1) (1) 84;.0 88.0 86.0 
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Average percentage of opera.tors reporting following prac-I I 
tices during period 1938-46: Cropper labor employed only ! __________ .. _________________dlL ____ _ 12.0 25.0 20.0 
Hired labor employed only , ___________________________\____do _____ -' (3) (3) (3) 
Seed from breeder 1 year or less________________ : _______ l____dO ______! 27.0 22.0 24.0 
Seed cleaned and/or treated regularly before plalltmg ________ Jlo ______ , ;')1.0 61.0 57.0 

Farms reporting yield: 	 i jT 
143.0 539.0 682.0 
339.0 .";55.0 89-1.0~~!~====:=:==:=====:== ==-=: =: ~: =-===:: ::===::.::: =:i _~1~~li_er::~J 

Average yield of cotton: 	 I 1 
344.0 360.0 357.0 
302.0 314.0 310.0~~!~========:=========: ::= === == =-=~ === ==:: =:=:= =-:= :I_=~~~l~~-_~ =	-=1 

3 Not calculated. 
1 Not applicable. 

4 Computed for hired labor as 
2 Reported as the sole source of labor. If cropr.er labor wa;:; u~ed in 

employed, they were not counted.combination with other types, it was not counte< . 

""II 

(3) (3) (3) 
56.052.0 59.0 .....41.0 40.0 40.0 

Z36.0 41.0 39.0 ";j 

102.0 363.0 4G5.0 ~ 
t;j

~21.0 344.0 565.0 Z 
0 

132.0 151.0 147.0 t;:j 
rn103.0 112.0 109.0 
0 
Z 
0 
0

sole source; if combinations were ~ 
0 
Z 
><.... 
t;:j 
t-< 
t:;1 
>
Z 
t;j 
..... 
>-j 
rn 
~ 
>
~ 
:> 
tP ..... 
~ 
>-j 
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TABL:EJ l8.-Comparisons of yields pel' animal or pel' acre, coefficients oj' 
variation, and other statistical meaSUl'es for the United States and selected 
States and counties 1 


Coeffi- Stand- Coefficiellt of ard •Item Unit Average Yearly cient ofdeter- erroryield 2 trend variamina,- of esti tion 4
tion 3 mate 

Milk: 1> 
United States __________ Pound 4,608.00 46.90 **0.74 96.20New York ___________ ___do___ 2 


5,760.00 43.60 **.58 128.50 2
Wisconsin___________ ___do ___ 5,929.00 76.80 **.83 122.60 2
Minnesota___________ ___do ___ 5,091.00 33.00 .30 176.80 3
North Carolina_______ ___ do___ 
Texas _______________ ___do___ 3,!H6.00 36.10 **.77 68.30 2 


3,142.00 -13040 -.21> 81.30 3 

Eggs: United States ______ Dozen 146.90 2.80 **.94 2040 2
Corn: United States ______ Bushel 32.50 .90 *.44 3.50 11 
___do ___Wheat: United States_____ 16.70 040 *.53 1.30 8 
___dv___Oats: United States_______ 32.60 040 .20 3.00 9
Hay: United States _______ '.ron 1.35 .01 .33 .04 3
Potatoes: United States ___ Bushel 151.00 8.20 **.83 13.00 9
___do___Beans: United States _____ 96.00 .70 .11 0.60 7

Watermelons: United States _________________ 

Number 281.00 2.20 .06 29.30 10
Tobacco: United States___ Pound 1,051.00 31.30 **.84 47.20 4 


Cotton: 
United States______ , • __ ___do___ 258.00 4.60 .35 22.00 9 
___do ___South Carolina _______ 314.00 7.20 .14 63.60 20 
___do ___Greenville County 1> 352.00 1.80 .01 53.40 15 
___do ___Richland County/; __ 

do 24'1.00 14.00 .28 78.80 32
MississippL _________ ___ ___ 
329.00 6.80 .11 66.20 20
I_eAore COllnty 5 ___ ___do ___ 413.00 3.70 .04 G1.60 15 
___do___ •J,auderdale County 1> 196.00 0Texas_______________ ___ do ___ AD 88.30 45 

169.00 -.05 0 18.80 11
Ellis County ,______ ___do ___ 176.00 -5.60 *-.46 21.00 12 
___do___Haskell County 5___ 170.00 2.20 .01 69.60 41 
___do ___.Jim Wells County 5 _ 124.00 6.90 .3U 37.20 30 


1 Computed on the basis of 11 years of yields (1938-48) because of cyclical tendency

in some crops. See pp. 16, 17, and 135. 


2 Based on U. S. Department of Agriculture elltimates. 
3 Variation in yield which is explained by trend, or time. 
4 Standard error of estimate expressed as a percentage of the mean. 
h 1936-46 dattt. 
** Significant ttt the I -percent point. 
* Significant at the .J-percent point. 

• 
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TABLE 19.-Yie'ld and coefficient of variation of specified crops, 
United States, averages 1927-4.8 

• Yield Coefficient of variation 1 

Item Percent- Percent-Average Average age in- 1927-37 1938-48 age de1927-37 1938-48 crease crease 2 

Bushels B'U~hels Percent 
VVheat__________________ 

13.50 16.70 24 10 8 20Corn ____________________ 23.30 32.50 39 18 11Oats ____________________ 39 
27.70 32.60 18 18 9 50 

~otatoes 111.60 1in.60Beans___________________ 36 6 9 +50 
84.00 96.00 14 8 7 12 

Tons 'l'ons 
IIay ____________________ 

1.17 1.35 15 12 3 75 

N1t1llbm' Number 

VVatermelons_____________ 281.00 281.00 0 10 10 0 

Pounds Pounds 
Tobacco_________________ 802.00 1,051.00 31 5 4 20 

Cotton lint:
United States __________ 188.00 258.00 37 14 9 36 

• 
South Carolina _______ 236.00 314,00 33 10 20 +100MississippL__________ 222.00 329.00 48 23 20 13Texas_______________ 

146.00 169.00 16 21 11 48California___________ 478.00 599.00 25 5 12 +140 

1 As a trend 1ine was fitted to the ll-year period, the coefficient of variation repre
sents the standard error of estimate expressed as a percentage of the mean. 

2 The pluses show an increase; all others indicate a minus or decrease. 

• 


http:1,051.00


TECHNICAL BULLETIN 1042, U. S. DEPT. OF AGRICULTURE 

TABLE 20.-Summary of sampling details for Upper Piedmont 
and West Texas Rolling Plains 

Item 

Sample: 
Aerial photo: 

Farms: 3 

Contacted:
Usable cotton farms ___________ 
No cotton grown during 1938-46_ 
Not obtained for other reasons 4__ 

Total contacted _____________ 

Not contacted __________ .. _______ 

Total farms _________________ 

Supplementary, large farms: 
Large farms: 

Usable cotton farms_ - _----------Not contacted __________________ 

TotaL ________ - - - - - ---- ----

Summary: 

Farms:
Usable cotton farms _____________ 

Contacted but not usable_________ 
Not contacted ____________ - -----

Total _____________ - ________ 

Upper West Texas 

Piedmont 1 Rolling Plaillll t 


Percent- Percent-
Farms age of Farms age of 

total total 

Nllmber Percent Number Percent 

790 62.5 616 59.3 
234 18.5 108 10.4 

20 1.6 8 .8 

1,044 82.11 732 70.5 

220 17.4 306 29.5 

1,264 100.0 1,038 100.0 

98 79.7 0 0 
25 20.3 0 0 

123 100.0 0 0 

888 64.0 616 59.3 
254 18.3 116 11.2 
245 17.7 306 29.5 

1,387 100.0 1,038 100.0 

I Greenville and Pickens countics, S. C.; Carroll, Clarke, Cobb, Douglas, Jackson, 
and Madison counties, Ga. j no field report from the enumerator for Haralson County, 
Ga. could be obtained. 

~ The West Texas counties include Fisher, Howard, Haskell, Knox, Mitchell, Nolan, 
Hunnels, Scurry, and Taylor. The field report from Cottle County was incornplete. 

a Units correspond to AAA contract farrns. 'rhe units here used are not strictly 
corn parable with usual operator units used in farrning, but it is believed this deficiency 
does not concern a signIficant number of farrns; nor does this shortcorning appear to 
be serious for the purposes of this Iltudy. Units with operator's dwelling outside the 
mapped photo were excluded from the sampling universe. 

4 Only one operator in each sarnple ureu refulicd to cooperute in the Rtudy. 
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• 
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TABLE 21.-Sample cotton farm8 clas8ified according to time-duration 
of yield8 for period 1938-46 1 

• West TexasUpper Piedmont Rolling Plains 

I After editing the yields for discrepancies and obvious duplications, the dist.ribu
tions by time intervals were changed somewhat. For instance, the total number of 
1- and 2-year farms in the Upper Piedmont was increased from 341 to 364 and in the 
West Texas Holling Plains from 250 to 251, which means that the number of farms of 
3 or more years' duration was decreased correspondingly in the two samples. 

• 

• 
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T.O\BLE 22.~Absolute and relative distributions with 1MMUres of central 
tendency, dispersion and skewness by kind of crop year, Upper Piedmont 
and West Texas Rolling Plains 

Farms reporting 3 or more yearly 
yields in period, 1938-46 

Excellent crop Poor crop All years year 1 year : 
Item 

Percent- Percent- Percent-
Farms age of Farms age of Farms age of 
report- farms report- farms report- farms 

ing report- ing report- ing report
iug mg ing 

N1IIIIber Percent Number Percent Number Percent 
Upper Piedmont: 

Yield in pounds: 1-50________________ 
51-100 ______________ 21.00 0.5 -------- ------.- 13.00 2.7 

105.00 2.5 5.00 1.0 33.00 6.8101-150_____________ 196.00 4.6 12.00 2.5 64.00 13.2151-200_____________ 452.00 10.7 28.00 5.8 98.00 20.3201-250_____________ 611.00 14.4 54.00 11.2 80.00 16.6251-300_____________ 647.00 15.4 70.00 14.6 53.00 11.0301-350_____________ 607.00 14.3 67.00 14.0 43.00 8.9351-400_____________ 631.00 14.9 90.00 18.8 42.00 8.7401-450 _____________ 338.00 8.0 55.00 11.5 28.00 5.8451-500 _____________ 330.00 7.8 59.00 12.3 10.00 2.1501-550_____________ 143.00 3.4 26.00 5.4 11.00 2.3551-600_____________ 
81.00 1.9 ] fl.OO 2.1 4.00 .8

601 and over_________ 69.00 1.6 4.00 .8 4.00 .8 
TotaL ____________ 4,231.00 100.0 480.00 100.0 483.00 100.0 

~fean 314.00 -------- 348.40 -------- 243.70 --------Median _____________ 307.90 ---- .... --- 353.20 -------- 222.00 -------
~fode 274.70 ----.---- 375.00 ------ ... - 183.60 --------
Standard deviation ___ 122.00 ----..,--- 112.00 -------- 123.40 --------Skewness____________ +.15 -------- -.12 -----,--- +.53 --------

West Texas Rolling Plains: 
Yield in pounds: 

Zero yield __ . ______ . 1-50 28.00 1.0 _... _.... ---- -------- 12.00 3.5 
109.00 4.1 6.00 2.2 27.00 7.851-100 ________ ~ ___ ._ 437.00 16.4 17.00 6.1 107.00 31.1101-150 _____________ ..,- 679.00 .il.il 23.00 8.3 123.00 35.8151-200_____________ 
577.00 21.6 30.00 10.8 4.9.00 14.2201-250_____________ 399.00 15.0 55.00 19.9 23.00 6.7251-300_____________ 
200.00 7.5 46.00 16.6 2.00 .6301-350_____________ 122.00 4.6 43.00 15.5351-400_____________ -------- -------

_.il .366.00 ? - 31.00 11.2 l.OO
401 aud. over_________ 49.00 26.001.8 9.4 -------- ---------

TotaL _______ -- ___ 2,666.00 100.0 277.00 100.0 344.00 100.0 
~Iean 169.80 -----~-- 257.70 -------- 113.10 --------Median _____________ 157.90 -------- 259.20 --- ... ---- 111.60 --------Mode _______________ 136.20 -_ ......... --- 232.20 -,..------ 109.90 -------
Standa.rd deviation ___ 88.00 -------- 106050 62.40Skewness____________ +.41 -------- -.04 -------- +.07 ---_ ... --

• 


• 


• 

11943 in WCllt TexlJ,l) and 1944 in the Upper Piedmont. 
: 1941 in the Upper Piedmont a.nd 1946 in West Texas. 

L 
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TABLE 23.-Comparison of yield of cotton on sample farms with yield as 
reported by Crop Reporting Board, by counties in Upper Piedmont and 
West Texas Rolling Plains, 1946 

Sample farms County 
Samplcyield as yield asreportedRegion and county percen tagc Reporting by Crop of countycotton Yield Report,ing 

yieldgrown Board 

Number Pounds POltll{is Percent 
Upper Piedmont: 

South Carolina:
Greenvillc ____________ 90 348.6 349.0 100Pickcns ______________ 99 366.7 342.0 107 


Georgia:
Clarke_______________ 
87 282.G 258.0 110.1ackson _____________ • 106 292.3 249.0 117MadisolL ____________ 110 319.0 294.0 108Cobb ________________ 

102 298.0 228.0 131Douglas____________ ._ 100 277.2 246.0 113Carroll. ______________ 101 285.7 256.0 112Haralson_____________ 99 317.2 279.0 114 

Total or average ____ 894 309.5 277.9 111 

West Texas Rolling Plains:Cottlc________________ ._ 41 107.7 95.0 113Fisher__________________ 66 IOUi 91.0 112Haskell. _____ • ___ • _____ 66 118,2 102.0 llGHoward ________________ 3.)ICnox __________________ 68.2 go.o 76 
77 13G.S 120.0 114,MitchelL_____________ • 5(j 94.0 96.0 9SNolan__________________ 
69 139.0 120.0 lI(jRunnels__ - ___________ , .. -<)0_ 9704 7S.0 1211Scurry _________________ 
9G 92.9 9G.0 97Taylor___ • _____________ 7 97.li 66.0 148 

-
ToLaI or average____ 565 108.6 9;>.4 114 
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TABLE 24.-Estimates of acreage and yield per acre of colton, a~ given from 
memory by farrners in 1947 compered with data reported ann'ualZy to the 
Agricultural Adjustment Administration, 1943-461 

Difference between 
Rera;rted by 1947 estimates and armers AAA reports 

Item Farms 
Percent-In ToAAA Actual age of 1947 annually AAA 

Number Acres Acres Acres Percent 
Upper Piedmont: 1 

Acreage harvested: 1943____________________ 
256 14.0 14.4 -0.4 -31944_________ - __________ 
142 13.4 12.9 ~5 41945____________________ 
25 8.1 7.2 .9 121946_____ - ______________ 
14 14-.7 14.1 .6 1 

Total or average:1943-46________ • - ___ 437 13.5 13.4 .1 11944-46_____________ 181 12.8 12.2 .6 5 

Yield per acre harvested: 1943____________________ 
256 353.0 299.0 54.0 18 

1944_______ 142 361.0 363.0 -2.0 -1 ... ------ ... ---1945____________________ 
25 429.0 456.0 -27.0 -61946____________________ 
14 317.0 327.0 -10.0 -3 

Total or a.verage:1943-46_____________ 437 358.0 330.0 28.0 81944-46_____________ 181 367.0 373.0 -6.0 -2 

West Texas Rolling Plains: 3 


Acreage planted: 
1943____________________ 96 73.1 70.4 2.7 41944____________________ 
30 78.8 77.1 1.7 21945____________________ 
20 57.4 60.3 -2.9 -5 

IlH6_____ - ___ - ---------- 3 93.7 93.3 .4 «) 

Total or average:1943-46 _____________ 149 "?I •.n- 71.0 1.5 21944-46_____________ 53 71.5 71.7 -.2 <t) 

Yield per acre planted: 1943____________________ 
96 146.0 117.0 29.0 251944____________________ 
30 173.0 178.0 -5.0 -31945____________________ 
20 158.0 175.0 -17.0 -101946_____________ • ______ 3 112.0 89.0 23.0 20 

Total or average:1943-46 _____________ 
149 152.0 136.0 16.0 121944-46_.___________ 53 164.0 172.0 -8.0 -5 

1 AAA or subsequent organizations. 
1 Based on Pickens County, S. C., and Carroll, Clarke, Cobb, Douglas, Haralsoll, 

and Jackson counties, Ga.. There were no duplicated acreages or yielda in the other 
counties. 

J Based on Fisher, Haskell, 'Knox,Mitche11, Runnels, and Taylor counties; the 
other counties in the SIlmple had no duplicates in acreage or yield. 

• LeSS than 0.5 percent. 
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TABLE 25.-Four mea8ures of central tendency to trl;nd, standard 
deviation, and coefficient of variation of farm yields of coUon 

• Trend based on farms reporting 

8 or 9 years of yields in 


period 1938-46 


West Texasltem Upper Piedmont Rolling Plains 

Up Down Average Up Down Average 

Pounds Pound8 Pounds POl/nds Pounds Pounds 
Trend:Average 1__________ ~ ___ 14 -10 6 4 -9 -5 
~edian________________ 

13 -11 5 4 -9 -5 
~ode 

16 -9 3 2 -8 -3 
Average of individualfarms • ______________ 15 -10 6 8 -10 -4 

StandardAveragedeviation: 
1______________ 40 31i 37 48 56 53Median _______________ 43 39 39 46 54 50 

~fode 67 50 46 37 43 37 
A verage of individualfarms t ______________ 91 86 89 78 82 81 

Percellt Percent Percellt Percent Percent Percent 
Coefficient of variation: Average 1______________ 12 11 11 28 31 30

Median _____________ ._ 13 12 12 27 31 29Mode _________________ 

• 
22 16 14 23 26 22 

Average of individualfarms • ______________ 28 26 27 45 46 46 
I 

1 Weighted average. 
J Average of individual farm averages. The standard deviation and the coefficient 

of variation were corrected for the trend. 

• 
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TABLE 26.-Effect of length of yield on average yield of cotton and 
coefficient of variation, by yield grOUp8, Upper Piedmont, 1938-46 

Ratio to 1938-42 
averageCocffi. Average •Period and yield Farms cient of yil'ld Coeffivariation 

Yield cient of 
variat.ion 

,\'uJllof'r Pounds Percent 
Yields of cotton: 

5 years, 1938-42:0--100 pounds___________ (I)101-200___ __________do~ 22 168 44 1.00 1.00201-300___do ___________ 1"--0 236 31 1.00 1.00301-400___ do __________ 127 335 26 1.00 LOO401-500__ .do____________ 
~ 

49 440 23 1.00 1.00501-600___ do ___________ 9 541 17 1.00 1.00601-700___ do ___________ (I) 
~ean__________________ • 

......... _- ... _.... 344 28 1.00 1.00 

8 or 9 Yl'ars, 1938-46:
O-iOn pounds___________ (I)101-200___ do ___________ 20 179 39 1.07 .89201-300___ do ___________ "-,,92 -,,- 30 1.07 .97301-400___ do ___________ 107 347 26 1.04 1.00401-500___ do ___________ 49 440 22 1.00 .96501-600___do ___________ 11 534 17 .99 1.00601-700___ clo ___________

1fcan___________________ (lJ 
350 27 1.02 .!II; 


3 or more years, 1938-46:
0-100 pound!> ___________ (I)

101-200___do ___________ 
 il_ 1.04. .89-" 174 39 
201-300~ __ do ___________ 230 253 30 1.07 .97
301-400___do ___________ 23ii 84ii 26 1.03 1.00
401 ___ do ___________~:jOO 88 442 20 1.00 .87 •501-600__ .do_ •• ________ .99 1.0615 537 l8601-700___ do ___________ (I) 
~letLlt_________________ • ,9(;...... _---- ... - 350 27 1.02 

1 LN\.'I than 3 farn\;;. 

• 
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TABLE 27.-Yield of cotton mulfil'st differences, United States, 1908-49 

• 


• 


• 


Year 

1908_____________________________________ _ 
1909_____________________________________ _ 
1910 _____________________________________ _ 
1911________ --- __________________________ _ 
1912_____________________________________ _ 
1913_____________________________________ _ 
1914___________________________ • _________ _ 
1915_____________________________________ _ 
1916 ____________________________________ -_ 
1917_____________________________________ _ 
1918_____________________________________ _ 
1919_____________________________________ _ 
1920_____________________________________ _ 
1921 ________________________ ---- _________ _ 
1922_____________________________________ _ 
1923_____________________________________ _ 
1924_____________________________________ _ 
1925.--- _________________________________ _
1926_____________________________________ _ 
1927_____________________________________ _ 
1928_____________________________________ _ 
1929______________________________________ 
1930 _____________________________________ _ 
1931 _____________________________________ _ 
1932_____________________________________ _ 
1933_____________________________________ _ 
1934_____________________________________ _ 
1935______________________________ •• _____ _ 
1936_____________________________________ _ 
1937_____________________________________ _ 

~1938____ __________ • ___________ • _________ _ 
1939 __________________________ ._ -·0 _______ _

1940 _________________ •• _. _________ •______ _ 
1941 _____________________________________ _ 
1942_____________________ •• ___ • ___ • _____ _ 
1943_____ -- ____ • ____________ •___________ _ 
1944 _____________________________________ _ 
1945 ___________________ " _. ____ ._. ___ .--
1946______________________________ -._. __ _ 
1947 _______________________ • _______ • _____ _ 
1948____________________ ..• ______ • __ • ____ _ 
1949____________________ • ________________ _ 

Yield 

Pounds 

203.8 
156.5 
176.2 
21.'5.0 
201.4 
192.3 
216.4 
178.5 
165.6 
167.4 
164.1 
165.9 
\86.7 
132.5 
148.8 
136.4 
1"65.0 
173.5 
192.9 
161.7 
163.3 
164.2 
157.1 
211.5 
173.5 
212.7 
171.6 
185.1 
199.4 
269.9 
235.8 
237.9 
252.5 
231.9 
272.4 
254.0 
298.9 
253.6 
235.3 
267.3 
311.2 
284.0 

First difference 

Pounds 

-47.3 
+19.7 
+38.8 
-13.6 
-9.1 

+24.1 
-37.9 
-12.9 
+1.8 
-3.3 
+1.8 

+20.8 
-54.2 
+16.3 
-12.4 
+28.6 
+8.5 

+19.4 
-31.2 
+1.6 
+.9 

-7.1 
+54.4 
-38.0 
+39.2 
-41.1 
+13.5 
+14.3 
+70.5 
-34.1 
+2.1 

+14.6 
-20.6 
+40.5 
-18.4 
+44.9 
-45.3 
-18.3 
+32.0 
+43.9 
-27.2 
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TABLE 28.-Ilelation of tenw'e status to farm average yield and coefficient of variation Ct.:I '""' -_._ ~ 

Upper Piedmont West Texe.s Rolling Plains 
8 
t:::lHe III Unit Q

Owner Estate Cropper Other Owner Standing Share Other 
operated operated tenant 1 tenants t operated rented rented operators 3 ~ - Q

Farms reporting 3 or more year:; of yields, :>1938-46_________________ •• _. ________ Number. ___ 459.0 23.0 39.0 103.0 258.0 42.0 105.0 6.0 t"1 
Years of experience in 194(l growing cotton b:I 

on current farn.l ____ •• ________________ ____ do______ 
19.0 13.0 9.0 8.0 14.0 8.0 10.0 6.0 

Aver~e correspollding to 3 or more :rearly ~ 
yiel s reported, 1938-46: t:::l 
Cotton planted _______________________ Acre _______ 15.7 36.8 19.8 13.6 73.6 82.5 86.3 147.6 ~ 
Percentage of pfanted acrctlge not llar- Zvested_____________________________ ]'erccnL ___ .2 .6 0 .1 2.0 .5 1.1 0 ~ Total fertilizer applied per acre phmted ___ 100 pounds. 5.1 4.8 4.9 5.1 (~) (4) (4) (~) 

-~ Percentage of cotton acreage planted onthe contour _. _____ • __________ • _____ Percent____ ::l(4) (4} (4) (t) 92.0 94.0 89.0 83.0 
Hail loss, lil}t per acre per year.________ J)ound_____ 1.2 .9 7.9 2.8 .9 .3 .2 .3 rn 

Federal crop IUsurancc premiulll rate for tI ____do______7f>..percent coverage for 1945 _________ 10.2 10.2 10.0 11.0 12.9 9.7 14.4 9.7 t:::l 
Average yield ________________________ ____do ______ '"d320.0 282.0 310.0 296.0 166.0 156.0 169.0 153.0 ~AVerage coefficient of variation _________ PercenL ___ 27.0 28.0 27.0 30.0 47.0 44.0 44.0 54.0 

{} years of yields, 1938-12: o 
I:jFarms reporting________ • ___ • ___ ~_____ Number____ 280.0 13.0 13.0 2B.O U7.0 16.0 46.0 0Average yield _____ •. _________________ :>Pound. ____ 314.0 264.0 318.0 271.0 191.0 163.0 203.0 0 o

Average coefficient of variation. ________ Percent. ___ 2B.0 33.0 27.0 33.0 43.0 38.0 41.0 0 ~ 8 or 9 years of yields, 1938-46: QFarms reporting___________________ • __ Number.___ 227.0 10.0 11.0 33.0 115.0 15.0 48.0 1.0 c::Average yield _____________ • _________ • Pound _____ t"'334.0 285.0 338.0 291.0 180.0 160.0 176.0 168.0 8Average coefficient of varilltion _________ Percent.___ • 27.0 32.0 26.0 31.0 46.0 39.0 48.0 56.0 c::Pound _____Average trend in yearly yield of IinL ___ 6.0 15.0 6.0 6.0 -6.0 -B.O -4.0 -11.0 :=tl 
t::l 

1 Managing cropper. See PI> 28-29 for a more detailed discussion. a Estate operated, cash renters, and cropper tenants. 
: Cash, standing, and share tenants. t Not applicable . 
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'l'ADLE 29.-Data relating to yield of cotton, by yield groups and by colo/' 
and tenure of operator, Upper Piedmont 

• 

Item 

Years of experience growing 
cotton on current farm, 1946_ 

3 or more years of yields re
reported, 1938-46: Farms reporting____________ 
Cotton acreage planted ______ 
Percentage of planted acre

age not harvested _________ 
Fertilizer applied per acreplanted __________________ 

Loss of lint by hail, per acre per year_________________ 

Federal crop insurance pre
mium rate for 75 percent
coverage for 1945 _________ 

Average yield _________ •_____ 
A verage coefficient of variation _____________________ 

5 years of yields, 1938-42: 
Farms reporting ____________ 
Average yield_. _____________ 

• A vernge coefficient of variation _____________________ 

8 or 9 years of yields, 1938-46: 
Farms reporting ____________ 
Avef/Lge yield _____________ •• 
Average coellicient of variation ______ ._. ____________ 

Average trend in yearly yield of lint___________________ 

-" 

• 


Unit 

Number_. __ 

__ ••do______ 
Acre_______ 

PercenL. __ 

100 pounds. 

Pound __ • __ 

____ do ______ 
_ • __ do ___ ••• 

Percent. ___ 

Number __ • 
Pound._._ 

Percent. _._ 

Number__ ._ 
Pound_. ___ 

Percent. _._ 

Pound_ •• __ 

Operator 

White Negro 

Owner Tenant Owner Tenant 

19.0 8.0 17.0 10.0 

426.0 lOttO 29.0 35.0 
16.2 16,4 8.2 12.1 

.2 .1 l.2 .2 

5.1 5.3 4.0 4.5 

l.3 3.0 0 7.8 

10.2 10.9 9.5 10.1 
326.0 315.0 246.0 256.0 

27.0 28.0 33.0 35.0 

266.0 25.0 11.0 15.0 
318.0 314.0 203.0 243.0 

27.0 30.0 44.0 34.0 

214.0 26.0 12.0 17.0 
340.0 340.0 211.0 249.0 

26.0 26.0 37.0 36.0 

6.0 4.0 12.0 9.0 
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TABLE30.-.Data relating to yield of C(Jtton, by sex of white operators, 
Upper Piedrrwnt and West Texas Rolling Plains 

• 


• 


U£per
Pie mont 

}tem Unit 

Years of experience growing
cotton on current farm, 1946_ Number____ 

3 or more years of yields re~ 
~orted, 1938-46:arms reporting ____________ ____do ______ 
Cotton acreage planted ______ Acre_______ 
Perce.ntage of planted acre
age not harvested ___________ Percent ____ 
Fertilizer applied per acre

planted __________________ 100 pounds_
Percentage of cotton acreage 

on the contour ____________ Percent____ 
Loss of lint by hail, per acre per year _________________ Pound _____ 
Federal crop insurance pre

mium rate for 75-percent 

coverage for 1945_________ ____ do______ 

Averagl) yield _______________ ____ do______ 
A verage coefficient of varia

tion _____________________ Percent ____ 
5 years of yields, 1938-42: 

Farms reporting ___ --_______ Number____
Average yield _______________ pound _____ 
Average coefficient of variation_____________________ PercenL ___ 

8 or 9 years of yields, 1938-46: 
Farms rtlporting ____________ Number____ 
Average yield _______ -------- Pound _____ 
Average coefficient of variation_____________________ Percent ____ 
Average trend in yearly yield of Iint___________________ Pound _____ 

1 Not applicable. 

2 Too few cases to be Significant, 


Male 

16.0 

514.0 
17.2 

.2 

5.2 

(1) 

1.6 

10.4 
325.0 

27.0 

283.0 
318.0 

27.0 

232.0 
343.0 

26.0 

6.0 

Female 

20.0 

37.0 
17.9 

.1 

5.0 

(1) 

2.3 

10.5 
290.0 

26.0 

20.0 
283.0 

28.0 

17.0 
280.0 

31.0 

3.0 

West Texas 

Rolling Plains 


Male 

12.0 

403.0 
77.8 

1.7 

(1) 

92.0 

.7 

12.9 
165.0 

46.0 

176.0 
192.0 

42.0 

175.0 
178.0 

46.0 

-4.0 

Female 

15.0 

5.0 
43.3 

0 

(1) 

88.0 

0 

13.6 
158.0 

51.0 

22.0 
187.0 

37.0 

23.0 
169.0 

50.0 

-10.0 

• 
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TABLE 31.-C01nparison of effects of purchase and of inheritance of farm on farm average yield and coefficient 
of variation, and other specified factors, Upper Piedmont and West Texas RoUing Plains 

U~r 

Item 

3 or more years of yields reported, 1938-46: Farms_________________________________________________________ 
Cotton planted (1938-46 average) _________________________________ 
Pereentage of cotton acreage planted not harvested__________________ 

Operators' characterisiics: Years of schooling _______________________________________________ 
_~gein 1946_____________________________________________________ 
Years of experience growing cotton on 1946 farm ____________________ 
Percentage of operators engaging in off-farm work in 1946 ____________ 

Farm practices:
Average fertilizer applied _________________________________________ 
Ratio of legume acreage to cotton acreage harvested _________________ 
Percentage cf cotton acreage planted on the contour _________________ 
Percentage of cropland in cotton acreage harvested __________________ 
Percentage of farms in severe erosion class, 1946 5 ___________________ 

Percentage of operators reporting: 
CroPJir labor employed ________________________________________ 
Hire labor employed __________________________________________ 
Seed cleaned and/or treated regularly before planting ______________

Average yield ___________________________________________________ 
Average coefficient of variation ____________________________________ 

Unit 

Number____
Acre_______ 

Percent____ 


Number____ 
Year_______ 
Number____ 
Percent____ 

100 pounds_ 

Percent____ 
____do______ 
____do______ 

____do______ 
____do______ 
____do______ 
Pound _____ 
Percent____ 

Pie 

. Acquired 
by 

purchase 

317.00 
16.40 

.20 

7.50 
55.00 
18.00 
27.00 

5.20 
.84 

(4) 
26.00 
22.00 

27.00 
(4) 

65.00 
332.00 

27.00 

ontl 

Acquired 
by inherit

ance 3 

59.00 
15.40 

.20 

8.30 
53.00 
24.00 
33.00 

4.90 
.88 

(4) 
26.00 
30.00 

36.00 
(4) 

M.OO 
304.00 

27.00 

west Texas Rolling
Plains 2 

Acquired Acquired 
by by inherit

purchase ance 3 

212.0 33.0 
73.6 62.2 
1.9 2.8 

8.5 8.5 
51.0 49.0 
14.0 14.0 
12.0 3.0 

(4) (') 
(') (4) 
93.0 95.0 
36.0 33.0 

6.0 16.0 

(4) (')
56.0 58.0 
33.0 48.0 

165.0 158.0 
46.0 49.0 

.... 
Z 

~ 

~ 
r:n 

~ 
a 

~ 
z 
:s 
S 

> 
~ .... 
~ 
~ 
~ 

~ 
§ 

..... 
co 
~ 
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TABLE 31.-Comparison of effects of purchase and of inheritance of farrn on farm average yield and coefficient ..... 
~of variation, and other specijiedfactors, Upper Piedmont and West Texas Rolling Plains-Contirmed o 

Item 

8 or 9 years of yields, 1935-46: 

Jr~~~~~e~~~~~~===============================================Average coefficient of variation ____________________________________ 
Trend in yearly yield of IinL _____________________________________ 

1 Based on white owner-operators (male). 
2 Based on all owners. As there were only 5 female operators of farms 

among the 411 farms for which 3 or more years of yields were reported, 
it was not considered necessary to rerun the class with these 5 farms 
omitted. It is believed that data analyzed for these minor cases are 
sufficiently comparable to the more highly re.finep data for the Upper
Piedmont. 

Upper West Texas RoIling t;5
Piedmont Plains 2 @ 

Unit ?:iAcquired Acquired Act~red Acquired
by by inherit- by inherit- ~ 

purchase ance S purchase ance 3 t"' 
bj 

~ 
Number____ 157.00 32.00 96.0 17.0Pound _____ 351.00 313.00 180.0 170.0 ~ Percent____ 25.00 27.00 45.0 46.0 ZPound _____ 6.00 4.00 -5.0 -S.u o -.... 

-~ 


3 Farms were classified as to method of acquisition on the basis of ~ 

how the major part of the farm was acquired. CD 


~ Not applicable. i:; 

t;:j 

6 The degree of erosion was determined by the enumerator, generally '1:! 
an employee of the Production and Marketing Administration office, by ~ 
observation and in consultation with the operator of the farm. 

~ 

I 
~ 
~ 

t;:j 



INFLUENCES ON COTTON YIELD AND ITS VARIABILITY ·141 

TABLE H2.-Data relating to yield of cotton, by years of 
schooling of operator 

• 


• 


• 


Percent-

Item Farms 

Cotton 
planted 

per 
farm 

age of 
cotton 
acreage 
aban-

Average
yield I 

Coeffi
cient of 
varia
tion 

doned 

Number Acres Percent Pou.nds Percent 
Upper Piedmont: 

Years of schooling:0_______________________ 
1-3_____________________ 
4-7_____________________ 
8_______________________ 

12 
57 

295 
93 

15.2 
13.1 
14.1 
18.2 

0.1 
.2 
.1 
.1 

282 
292 
305 
312 

40 
30 
28 
27 

9-11 
Agricultural training: 

With ________ ---  ---
Without ________ -  __ 

18 
111 

17.0 
18.5 

.4 

.2 
352 
342 

31 
25 

TotaL___________ 129 18.3 .2 344 26 

12 and over: 
Agricultural training: With ___________ - ___ 

Without ____________ 
24 
14 

30.7 
25.3 

.8 

.1 
336 
326 

28 
22 

TotaL ___________ 38 28.7 .6 332 26 

West Texas Rolling Plains: 
Years of schooling: 0_______________________ 

1-3_____________________ 
4-7_____________________ 
8_______________________ 

11 
10 
99 
58 

83.0 
69.2 
68.6 
65.4 

1.2 
0 

.8 
1.8 

160 
171 
164 
168 

40 
43 
43 
45 

9-11 
Agricultural training: 

With ________ - -----
Without ____________ 

10 
172 

80.2 
75.8 

1.5 
1.6 

186 
165 

49 
47 

TotaL___________ 182 76.0 1.6 166 47 

12 and over: 
Agricultural training: 

With ________ - -----
Without ________ --- 

12 
28 

139.8 
126.1 

0 
3.6 

190 
163 

38 
52 

TotaL ________ ---_ 40 130.2 2.5 171 47 

1 Yield per ha.rvested acre In the Upper Piedmont. but yield per planted acre in the 
West Texas Rolling Plains. 
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TABLE 33.-Dala relating to yield of cotton, by origin of opemWl' 

[tem 

Years of experience growing cotton on current farm, 19:UL_ 
3 or more years of yields, 1938-46: Farms reporting____________________________________ 
Average corresponding to 3 or more yearly yields reported, 

1938-46:
Cotton acreage planted ______________________________ 
Percentage of planted acreage not harvested ___________ 
Fertilizer applied per acre planted ____________________ 
Percentage of cotton acreage planted on the contour ____ 
Loss of lint by hail, per acre pcr year_________________ 
Federal crop insurance premium rate for 7,5-percentcoverage for 1945 _________________________________ 
Average yield ______________________________________ 
Average coefficient of variation _______________________ 

8 or 9 years of yields: 
Farms reporting____________________________________ 
Average yield ______________________________________ 
Average coefficient of variation _______________________ 
Average trend in yearly yield of linL _________________ 

I Not applicable. 

Unit 

Number____ 

____do______ 

Acre_______ 
Percent____ 
100 pounds_ 
Percent ____ 
Pound _____ 

____do______ 
____do______ 
PercenL ___ 


Number____ 

Pound _____ 

PcrcenL ___

Pound _____ 


Local 
farm 

17.0 

503.0 

Hi.8 
.2 

5.2 
(1) 
2.3 

10.5 
321.0 
27.0 

242.0 
336.0 

27.0 
6.0 

Upper 

Piedmont 


Local 

town 


or city 


14.0 

14.0 

14.6 
1.0 
4.9 

(1) 
0 

9.0 
336.0 

30.0 

2.0 
35{i.O 

26.0 
8.0 
~ 

Farm 
elsewhere 
in Cotton 

Belt 

13.0 

103.0 

14.6 
.1 

4.4 
(1) 
0 

9.3 
277.0 

28.0 

37.0 
274.0 
28.0 
6.0 

~ 
West Texas Rolling 

Plains '"'3 
t.:.::l 
('} 
1:1::

FarmLocalLocal elsewheretown ~ farm in Cottonor city >
Belt t-< 

~ 
12.0 11.0 13.0 c:: 

~ 
233.0 24.0 152.0 (:j 

'"'3 ..... 
Z 

73.9 97.1 83.6 .... 
1.5 4.3 1.4 

(1) (t) (1) -~ 
95.0 95.0 85.0 :=i 

.7 	 .2 .6 fll 
·0 

12.2 13.7 13.7 t.:.::l 
163.0 172.0 169.0 '" '"'346.0 49.0 45.0 o 
95.0 8.0 74.0 

~ 

>173.0 188.0 182.0 o
46.0 46.0 45.0 ES-5.0 0 -3.0 o c 

~ c 
~ 
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TABLE 34.-Relalionof degree of steepness of topography 10 farm average yield alld coe.fficiellt of variation 

West Texas Upper Piedmont Rolling Plains .... 
Z 
>:;j 
t"'Hem Unit Level I.evelHillyand RolI- and RolI- HiI![ ~ 

and an Zgently ing gently ingsteep steep orolling rolling t;<j 
U1 

A verages corresponding to farms reporting 3 or more years of yields, o 
1938--46: Z.Farms reporting ________________________________________________ NumbeL___ 234.0 285.0 63.0 334.0 63.0 14.0 o 
Cotton acreage planted _________________________________________ Acre _______ o18.5 15.3 14.5 78.7 82.3 97.7 ~Percentage of cotton acreage not harvested ________________________ Percent____ .3 .1 .3 1.3 .7 1.9 ~ Fertilizer applied per acre planted ________________________________ 100 pounds_ 5.2 4.9 4.8 (2) (2) (2) o 
Percentage of cotton acreage planted on the contour________________ PercenL ___ (2) (2) (2) 92.0 87.0 75.0 z 

____ do______l'ereentage of cropland in cotton acreage harvested _________________ (3) (3) (3) 37.0 38.0 42.0Average yield __________________________________________________ Pound _____ :s
318.0 315.0 277.0 169.0 148.0 128.0 t;<j

Average coefficient of variation ___________________________________ Percent____ 28.0 26.0 31.0 45.0 49.0 134.0 B 
8 or 9 years of yields: :.Farms ________________________________________________________ Number____ 99.0 134.0 31.0 148.0 28.0 2.0 Z 

Average yield __________________________________________________ Pound _____ t133G.O 324.0 292.0 179.0 169.0 149.0 .....Average coefficient of variation ________ .___________________________ Percent ____ 26.0 28.0 31.0 47.0 43.0 119.0 ~ 
Average trend in yearly yield of Iint ______________________________ Pound _____ U16.0 8.0 4.0 -4.0 -5.0 -1.0 <:.
1 Too few cases to be significa.nt. 3 Not calcula.ted. e: 

:.
2 Not applicable. o:l.... 

t: 
~ 
-< 

~..,.. 
~ 

http:significa.nt
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jooo£TABLE 35.-Relation of soi£ color to farm average yield and coefficient of variation 
:ft 

Upper Piedmont West Texas Rolling Plains 
.o-j
t"l 

Hem Unit Gray Red Red Dark Gray a 
Dark to to Other Dark to brown to Other ~ .....red gray- gray- colors red gray- to gray- colors 

yellow red red black yellow a 
>
t"' 

3 or more years of yields, 1938-46:Fa.rms _______________________________ Number____ 368.0 100.0 90.0 6.0 47.0 109.0 122.0 31.0 96.0 ~ Years of experience ou curreIit farm,1946 __________________ ._. __________ ____do______ 
Hi.O W.O 15.0 18.0 16.0 12.0 12.0 12.0 11.0 ~ 

A verage corresponding to a or more yearly ~ 
yields reported, 1938-46: ZCotton planted. ______________________ Acre _______ 17.3 15.7 13.4 19.4 65.1 89.6 80.4 66.5 74.2 

Percentage of planted acreage not harvested_______________ . __________ __ ~ ~ Percent. ___ .2 .2 .3 .3 0 2.0 2.0 3.0 1.0 
Fertilizer applied per Ilcre planted _______ 100 pounds_ 5.1 4.9 4.9 6.1 (1) (I) (1) (1) (1) S 
Percentage of cottOIl a(~reage on the con- rntour_______________________________ 

Percent. ___ (1) (1) (1) (1) 94.0 93.0 92.0 67.0 94.0 tj
Pound _____Loss of lint by hail, per acre per year ____ 1.3 2.1 3.6 7.4 .2 .6 .8 .6 .7 t"lAverage yield _________________________ ____do______ re325.0 314.0 274.0 278.0 176.0 166.0 165.0 158.0 162.0 

Average coefficient of vlniatioIl _________ Percent ____ 27.0 28.0 29.0 36.0 42.0 45.0 47.0 46.0 47.0 ~ 
8 or 9 years of yields, 1938-46:Farms reporting _______________________ Number____ ~ 171.0 65.0 43.0 2.0 23.0 48.0 54.0 14.0 39.0Average yield ____________ • __________._ Pound _____ >341.0 320.0 287.0 306.0 192.0 182.0 175.0 167.0 171.0 oAverage coefficient of variation _________ Percent ____ 27.0 26.0 29.0 ~9.0 39.0 41.0 50.0 40.0 53.0Pound _____ ~ Average trend in yeady yield of linL____ 6.0 6.0 7.0 12.0 -5.0 -6.0 -5.0 -4.0 -3.0 a 

Kot applicable. ~ c::
:x: 
t;:j 

I 
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TABLl<J 36.-Relation of soil texture to farm average yield and coefficient of variation 

Hem 

A verage corresponding to farms reporting 3 or more years of yields, 
1938-46:Farms___________________________________ • ____________________ 
Cotton acreage phlllte<L ________________ • ________________________ 
Percentage of cott{}11 acreage not harvested ________________________ 
Fertilizer applied per acre planted ________________________________ 
Percentage of cotton acreage planted on the contour________________ 
Percentage of cropland in cotton acreage harvested _________________
Average yield ______________________________________ • ___________ 
Average coefficient of variation ___________________________________ 

8 or 9 years of yields: Farms________________________________________________________ 
Ayerage yield __________________________________________________ 
Average coefficient of variation ___________________________________ 
Average trend in yearly yield of IinL _____________________________ 

Includes gumbo and buckshot soils. 

Upper Piedmont 

Unit 
Sandy Other 

Clays loam tex
soils tures 

Number____ 279.0 285.0 42.0
Acre _______ 15.7 16.5 14.2 
Percent____ .3 .2 .1 
100 pounds_ 4.8 5.4 4.5 
})crcent__ -- (.) (.) (.) ____ do______ 26.0 26.0 29.0
Pound _____ 298.0 334.0 299.0 
Percent. ___ 29.0 27.0 26.0 

Number____ 124.0 135.0 13.0
Pound _____ 306.0 351.0 314.0 
Percent ____ 28.0 26.0 25.0
Pound _____ 6.0 6.0 6.0 

• Xot applicable. 

'West Texas Rolling 
Plains .... 

Z 

A1lu-SandyClays I vial ~ 
soils Zsoils 

~ en 

125.0 227.0 47.0 ~ 
74.9 82.2 72.7 o 

2.6 1.3 .4 
(.) (.) (2) ~ 
91.0 91.0 94.0 o 

Z34.0 39.0 35.0 
154.0 176.0 145.0 
50.0 44.0 45.0 ~ 

t"' 
t::;53.0 101.0 19.0 
>167.0 190.0 145.0 

54.0 41.0 46.0 ~ -3.0 -6.0 -2.0 

~ 
<> 
::0 ..... 
>
Cd ..... 
~ 
~ 
r< 

~ 
~ 
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TABLJoJ 3i.-C}wracteristics of cotton farms and operators, by lise of traciors by owners and tenants, Upper Piedmont ~ 
~ 
~ 

Use of Tractor 

Owner Tenant t;5 
Hem aUnit t:Il51-100 51-100No use No use z 

percent percent ....reported 1 reported 1of time of time ~ 
t:'"3 or more years of yields, 1938-46: Farms_________________________________________________________________ ttlNumber____ 104.0 108.0Cotton planted {1938-46 average) _____________ • _______________ • ___________ Acre_______ 37.0 39.0 

20.7 27.5 19.4 32.4j'ercentage of planted cotton acreage not harvested __________________________ Percent ____ .2 .1 
~ 

I.oss of lint by hail, per acre per year______________________________________ Pound _____ .2 .1 
1.3 1.1 1.0 5.0Operat{)r's characteristics: ~ 

Years of schooling _________________________ • _____________________________ ZNumber____Agcin 1946_______________________ -- ___________________________________ 7.3 8.8 5.5 5.9years______ 55.0 ';3.0 52.0 49.0Years of experience growing ~ cotton on 1946 farm ___________________________________________ • _______ Number____ 21.0 18.0 11.0 ';.0 SPerccntage of operators engaging in off-farm work in 1946 _____________ -..-_____ Percent. ___ 19.0 27.0 16.0 13.0 rnPercentagc of farms in 1946: 
In severe erosion class ________________________________• __________________ ____ _____ t:::1do~ 

With steep and hilly topogrllphy _. _____________________ • _____________________ -do_----- 24.0 21.0 43.0 1.9.0 t::j 

11.0 8.0 21.0 3.0 't1 
Farm practices: !-:lAverage fertilizer applied _____ - ____________ • ________ -_____________ ________ 1.00 pounds_ o5.0 5.8 4.8 5.5Uatio of legume acreage to cotton Ilcreage harvested _____________________________________ 1':j

.6 1.0 .6 .9Percentage of cropland in cotton Ilcreage hILrvcsted __________________________ Percent____ >27.0 27.0 28.0 27.0 ~.Percentage of opemtors reporting following pmctices: 
Crosper labor employed ____________________________________________________do ______ 

41.0 41.0 11.0 26.0See from breeder 1 yellI or less ____________________________________________ do______ 517.0 35.0 8.0 38.0 c:Seed cleaned and/or treated rcgularly before planting __________________________do______ 56.0 SO.O 51.0 82.0l'oison regularly to control boll weeviL ___________________________ - __________do ______ 2';.0 28.0 69.0 64.0 ~ 
PllIticipation ill Federal crop illSurance 2 _____________________________________do ______ c:10.0 32.0 16.0 13.0Average yield ______ - _______________________________________________ ._ __ _ Pound _____ 305.0 349.0 279.0 306.0 ~Avemge coefficient of variation _______ ._____ _ _ _ __ _____________ _______ ______ PerccnL ___ 

27.0 24.0 29.0 25.0 
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Sor 9 years of yields, 1938-46: Fli.rIIls____________________________._ ___________ _____ _________ ___ ________ Number___ _ 51.0 51.0 15.0 3.0
Average yield___ _ _ _______ __ _____ __ ___ _____ __ _ _ ____ ____ __ _ _ ______ ____ ___ _ Pound ____ _ 307.0 370.0 289.0 363~0 
Average coefficient of variation_______ __________________________________ ___ Percent___ _ 27.0 24.0 31.0 24.0 
Trend in yearly yield of lint______________________________________________ Pound____ _ 4.0 9.0 8.0 4.0 ~ 

Z 
~ 

1 Reporting 10 or more acres of cotton harvested. 
2 Percentage based on participation during one or more years for 1942, 1943, 1945, and 1946. ~ 
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T.O\BLE 38.-Relation of farm average -yield to operator and fartl/- clwt'Uclerislic8, and produclion practices ..... 
~ 
00 

Yield per farm 

;3 
0West Texas RoIling Upper Piedmont I })Iains 2 Z== Item Unit .... 
0
>351 226 t"' 


0-250 251-350 pounds 0-125 126-,225 pounds t::rl 

pounds pounds and pounds pounds and c:: 


over over e:: 

t?:j
a or more yean; of yields, 1938-46: Farms reporting_______________ ._.________________________ ::3Number____ 

____do ______ 57.0 134.0 126.0 32.0 139.0 33;0 zYears of experience growing cotton on 1946 farm _____________ 17.0 19.0 17.0 .....Age of operator in 1946___________________________________ year_______ 11.0 14..0 13.0 
56.0 56.0 54.0 48.0 48.0 49.0 s:Years of schooling of operator ______________________________ Number____ .t.;)7.0 7.0 8.0 8.0 9.0 9.0Percentage ot operat{)rs engaging in off-farm work ____________ Percent__ • _ 20.0 23.0 35.0 19.0 15.0 15.0 ~ 

Soil characteristics: fD
Percentage of operators reporting: Severe erosion __________________________________________ ____do______ tl

29.0 19.0 21.0 9.0 7.0 3.0 t'jSteep and hilly topography ______________________________ ____do______ 
16.0 8.0 6.0 1.0 "tl 

Percentage of operators reporting following practices: ___________ ----_ ... --- -----'----
CroPier labor employed 3 _________________________________ ____do______ =-' 

23.0 22.0 35.0 (4) (.) (~) 0Hire labor employed 3 ___________________________________ ____do______ (.) '::i(4) (.) 88.0Seed from breeder 1 year or less____________________________ ____do______ 90.0 85.0 >9.0 18.0 32.0 53.0 40.0 45.0____do______ 0Seed cleaned and/or treated regularly before planting _________ 50.0 59.0 77.0 28.0 37.0 27.0 ::tIPoison regularly to control boll weeviL _____________________ ___ .do______ ....'12.0 24.0 21.0 6.0 4.0 3.0 0Average corresponding to 3 or more years of yields reported, C11938-46: t"'Cotton acreage planted ______________________ •___ .... __ ._ _ Acre. _. __ ._ 14.3 17.6 16.0 >-368.6 88.5 72.3 ,...,
Percentage of cotton acreage not harvested _____ • __ ._._. __ • __ Percent.. ___ .2 .1 .3 3.4 .6 .1 '"' I-oss by hail, per acre per year_________________________ • ___ Pound _____ ~ 2.1 104 1.1 2.6 .7 0 t'jFertilizer applied peracre_________________________________ 100 pounds_ 4.4 4.9 5.9 (.) (5) (5)
Percentff,e of cotton acreage planted 011 the contour_____ • __ • _ Percent ___ (6) (5) (~) 93.0 91.0 100.0Ratio of egume acreage to cotton acrellge harvested __ •• ___ . __ .. _____ • ____ .9 .7 .9 (6) (6) (5) 
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" ....... _.,...,.,._" ___ e".._• .,.
'~.~~'~ 

~. 

____do______Percentage of cropland in cotton acreage _______________ ~____ 24.0 27.0 27.0 30.0 38.0 43.0 

Average yield _________________________ - __ -- - -- ------ - ---- Pound _____ 212.0 307.0 414.0 97.0 175.0 247.0 

Average coefficient of variation _____________________________ PercenL ___ 33.0 27.0 23.0 50.0 47.0 38.0 


8 or 9 years of yields, 1938-46: ....Farms reporting _______________________________ - ----- -- --- Number____ 25.0 54.0 78.0 5.0 73.0 17.0 
ZPound _____ 315.0 417.0 109.0 182.0 240.0 

Average coefficient of variation _____________________________ Percent____ 30.0 26.0 23.0 58.0 47..0 40.0 t"" 
Trend in yearly yield _____________________________________ Pound _____ 7.0 8.0 5.0 -5.0 -G.O -2.0 

Average yield ____________________ - __ ------- -- - ----------- 222.0 ~ 

~ 

1 Based on 317 ·white owner-operators (male) who purchased their 
farms. 

2 Based on 204 owner-operators and share-renters who employed 
hired labor only and those who employed hired labor in combination 
with other kinds of labor. 

Z 
a 

3 Calculated for farms with one kind of labor only. When the specified l':l 
kind was employed in combination with other kinds of labor, the farm C/J 

was cotmted negatively in deriving the ratios. 0 z
• Not calculated. 

6 Not applicable. 8 
g 
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TABLE 39.-Relation of 1945 Federal crop-insurance premium rates to farm average yield and coefficient ..... 
of variation, and to other specified factors 01 

o 

1945 FCIC premium rates t;5
(75 percent coverage) 

~ West Texas Upper Piedmont aItem Unit nolling Plains > 
t"' 
t:::l 

16 160-10 11-15 0-10 11-15 ~ poundspounds pounds pounds pounds pound" t"" 
or over ~ or over 

:::3Farms reporting 3 or more years of yields, 1938-46 ___________________ Number___ _ 410.0 142.0 19,0 80.0 213.0 79.0 zYears of experience growing cotton 0/11946 farm _________________________do ____ _ 16.0 18.0 12,0 -Age of operator in 1940 ___________________________________________ year______ _ 9.0 12.0 13.0 ~M.O 56.0 46.0 47.0 48,0Years of schooling of operator_______ -~_____________________________ Number___ _ 51.0 .t.:>7.0 7,0 6.0 8,0 9.0 8.0Percentage of operntors engaging in otT-farm work ____________________ PercenL __ _ 17.0 27.0 33.0 ~9.0 9.0 26.0Soil chnrncteril)tics: ~ 
Pcrcentage of operators reporting: Severe erosion _____________ .. ____________ • _________________________do_____ _ 

. Steep and hilly topogruphy ________________________________________do_____ _ 29.0 28.0 26,0 8.0 9.0 7.0 ~ 9.0 11.0 14.0 1.0 1,0 oPercentage of operators reporting foilowing practices: ~ 
Croprer labor employed 1__________________________ • ________________do_____ _ 

Hire( labor employed 1______________________________________________do_____ _ 22.0 30.0 19,0 o o o o 

""::

(~) (2} (2}Seed from breeder 1 year or less___________________________ - _______ ...do_____ _ 00.0 54.0 63.0 >]8.0 30,0 36.0 54.0 3fj,0 32.0 oSeed cleaned nlld/or treated regularly before plallting ________ . ___ . _____do_____ _ :;:0Poison regularly to control boll weeviL ________________________ • ___ .. __ do_____ _ 5iW 69.0 79.0 58.0 25.0 41.0 .....32,0 35.0 28,0 .5,0 3,0 5.0 oAveruge corresponding to 3 or more yearly yields report('d, 1938-46: 

Cotton acreuge planted. ________________________ .__ _ ___________ __ Acre______ _ 
]7.0 16.4 68.6 SO.3 ~ 

Percentage of cott{)1l aCT('age not hllrvcsted ________________________ Percent___ _ 10.7/ 91.4 ~ .3 .1 .1.Loss by llail, per aere per year.. ________________________ " ______ 1)01lnd '0. __ Ll 1.6 1.2 c
1.0 3.0 1~.0 1.0 o o :;:0Fertilizer applied per acre __ , ____ . ____ .. ______ , ______._.... ___ _ _ _ 100 pounds. 5.0 5.ii ;),9 • (3 ) (3) (3) t;::j

PercentHge of cottOil acreage planted 011 contour ____ • ____ .. _ Percent. _•.0 _ •• _ (~) (3) (3) ; 92,0 92.0 91.0Percentuge of cropland ill cotton acreage _____________ • _______ ._ ___ do. ___ ._ 27,0 28,0 28,0 ~ 37,0 38,0 41,0 
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Percentage of cropland in legumes____________________________________ do ______ 18.0 24.0 27.0 (3) (3) (3)
Average yield____________ ______ ___ ______ ______ ______ _______ ____ Pound _____ 305.0 355.0 372.0 153.0 167.0 187.0
Avernge coefficient of variation unadjusted , _______________________ Percent____ 28.0 29.0 29.0 42.0 46.0 42.0Average coefficient of variation adjusted 6_____________________________do______ 27.0 29.0 29.0 41.0 46.0 44.0 

8 or 9 years of yields reported, 1938-46: Farms_________________________________________________________ 0-; 

Number____ Z180.0 82.0 9.0 39.0 97.0 41.0Average yield ____________________________________ • _____________ >;jPound _____ 310.0 364.0 388.0 156.0 176.0 201.0 t;<Average coefficient of variation___________________________________ Percent____ 26.0 29.0 31.0 41.0 46.0 48.0Trend in yearly yield ___________________________________________ Pound______ 7.0 4.0 7.0 -2.0 -4.0 -6.0 ~ 
____do______1945 FCIC premium rate (75 percent eover~e) per acre______________ 8.8 13.5 18.7 8.5 12.9 17.3 Z 

1945 FCIC rate (75 percent) inpereentage 0 average yield, 1938-46 ____ Percent. ___ 2.9 3.8 5.0 5.6 1-7 9.3 o 
t:;jAverage standard deviation________________________________________ 82.0 103.0 108.0 63.0 77.0 82.0 U1 

Percentage of all operatoi"S participating in Federal crop insurance for 1 o 
or more years during period, 1942-46 _____________________________ Perc('n t ____ Z18.0 20.0 13.0 31.0 26.0 18.0 

o 
1 Calculated for farms with one kind of labor only. Ii the specified 3 Not applicable. g

kind was employed in combination with other kinds of labor, the farm • Trend in yield has not been removed. 
wns counted negatively in deriving the ratios. z 

6 Trcnd in yield was removed for all farms reporting 8 or 9 years of 
2 Not calculated. yields. :::l 
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TABLE 40.-Relation of participation of operators in Federal crop-insurance program to farm auerage yield 

and coefficient ofuariation, and other specified factors 1 ~ 


Item 

Farms reporting 3 or more years of yields, 1938-46 ___________________ 
Years of e."I{perience growing cotton on 1946 farm _____________________
Age of operator in 1946___________________________________________ 
Years of schooling ________________________________________________ 
Percentage of operators engaging in off-farm work ____________________ 
Soil characteristics: 

Percentage of operators reporting: Severe erosion ________________________________________________ 
Steep and hilly topography ____________________________________ 

Percentage of operators reporting following practices: 
OroPJir labor employed 2 _______________ • _______________________ 

Hire labor employed 2__________________________________________ 

Seed from breeder 1 year or less __________________________________ 
Seed cleaned and/or treated reguladv prior to planting______________ 
Poison regularly to control boll weevil _____________________________ 

Averages corresponding to 3 or more yearly yields reported, 1938-46: Oott{)n planted_________________________________________________ 
Percentage of cotton acreage not harvested________________________ 
Loss by hail, per acre per year___________________________________ 
Fertilizer applied per acre _______________________________________ 
Percentage of cotton planted on the contour _______________________ 
Percentage of cropland in cotton acreage__________________________ 
Ratio of legume acreage to cotton acreage harvested ________________
Average yield ____________________ --____________________________ 
Average coefficient of variation______________ . ____________________ 

Unit 

Number____ 
____do______ 
Year_______ 
Number____ 
Percent____ 

____do______ 
____do______ 

____do______ 
____do______ 
____do______ 
____do______ 
____do______ 

Acre_______ 
Percent____ 
POWld _____ 
100 pOWlds. 
Percent____ 

____do______ 

------- ... ----Pound _____ 
Percent____ 

J-3Operators participating in FOIO program t:::l 
@ 

Upper Piedmont West Texas Rolling Plains Z.... 
~ 

3 or 4 1 or 2 3 or 4 1 or 2Never 	 Never 
~ 

years years years years § 
7.0 104.0 508.0 18.0 80.0 307.0 ~ 

11.0 17.0 16.0 18.0 12.0 12.0 
55.0 	 55.0 54.0 48.0 48.0 48.0 ~ 
:.0 6.0 7.0 9.0 9.0 8.0 Z 

14.0 17.0 23.0 44.0 12.0 11.0 --~ 
~ 29.0 32.0 29.0 6.0 9.0 7.0 
0014.0 9.0 11.0 -------- -------- 1.0 
t:1 
t:::l29.0 30.0 23.0 (3) (3) (3) "'d

(3) (3) (3) 50.0 53.0 61.0 ~ 
29.0 24.0 21.0 56.0 42.0 37.0 o
71.0 64.0 59.0 39.0 28.0 38.0 I::j 

29.0 36.0 33.0 11.0 3.0 4.0 > o 
19.2 16.6 16.1 70.5 87.0 78.0 ~ 

.7 .3 .2 1.6 3.5 1.1 o 
q4.7 6.2 1.0 1.2 .8 .5 
t"'6.2 5.1 5.0 (4) (4) (4) J-3(4) (4) (4) 92.0 90.0 92.0 q 

28.0 27.0 27.0 36.0 38.0 37.0 ~ 
(4) (4) t::.l1.0 .8 .8 (') 

361.0 324.0 311.0 185.0 166.0 165.0 
27.0 27.0 28.0 46.0 48.0 45.0 
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8 or 9 years of yields reported, 1938-46: Farms_ __ _ ___ _________ _______ _______ ____ _ _ ______ ________ __ ____ Number---- 3.0 51.0 224.0 11.0 35.0 131.0 
Average yield __________________________________________________ Pound____ _ 331.0 326.0 174.0 186.0 176.0365.0 
Average coefficient of variation ___________________________________ Percent___ _ 22.0 26.0 28.0 38.0 45.0 47.0 

Trend in yearly yield ___________________________________________ Pound ____ _ 3.0 7.0 -4.0 -5.0 -5.0 , .....
6.0

1945 FCrC premium rate______________________________________________do_____ _ lOA 10.4 10.3 11.8 12.5 13.1 Z 
Percentage 1945 premium rate is of average yield • ___________________ Percent___ _ 2.9 3.2 3.3 6.4 7.5 7.9 

I::j 

2; 
t.;: 

1 Fcrc program was available only during 1942, 1943, 1945 and 3 Not calculated. Z o
1946. 	 4 Not applicable. ~ 

2 Calculated for farms with one kind of labor only. If the specified 5 For period 1938-46 for farms reporting 3 or more years of :J.ields. 
kin.d was employed in combination Vlith other kinds of labor, the farm ~ was counted negatively in deriving the ratios. 	 o o 
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TABLE 4L-Relation of soil type and soil treatment to average yield and coefficient oj variation and other statistical measures at ~. 

specified locati01l~ in the Cotton Belt (Based O~ results reported by experiment. stations) ~: 

Fertilizer Yield of seed cotton Coef
Years Coef ficient ~ in ex ficient of de Q

Item Location Type of &oil Period pcri Stand of vari- termiQUlmtity Aver II:Anuly&is ment Trend I ard ation nation 
])er urre age crror of trend ~. 

/---1--/- .,--,--,--,-- o 
Lb. No. Lb. Lb. Lb. Lb. Lb. ~. 

riedmont ttl 
Winter CO\'er crop

None. _________________ Clemson College, 
S. C. ___________ Cecil Sandy LoaIn _____ 1926-36 6-12-6 ___ 600+ ---- ____I 11 1.373 84 355 26 *0.41 E______do.. ________ ____ • _do. _____ . _______Rye and vetch _________ 6-12-0___ lOO n.s.______}926-36 11 1.651 96 299 18 **.56 ~ 

Effect of lime z ______do.. ________ None ____ None________ 

No lime___________ ______do__________ ___ - __do.. ____________ __ do. _____ __ do__________ 


Without fertilizer_______ Cecil Sandy Clny LOllm 1931-35 
1931-35 5 1.196 -262 426 36 -.56 

With lime __________ ______do__________ ______do.. __ . _________ __do.- ____ __do__________ ~~ 1931-35 5 1.442 -!el1 221 15 -.71 

With fertilizer__________ ___ ---do.. - ______ ._. __ 
______do__________ 600____ • _____1931-35 3.3-8-4._ ~ 

No lime___________ ______do__________ ______ do ____________ ._ 600__________
H131-35 3.3-8-4 __ 5 1.722 -343 248 14 *-.86 !D

With lime___ •______ ______do__________ ______do. _______ .. 3.3-8-4 __ 600 ______ ••_1931-31; 5 1.997 -233 255 13 -.74 t1 
Effect of pII tr:15.0__________• _________ ___ ___ do. _________ Cecil Sanely I,oalll 1940-43 5-10-0___ 480 with pot- { 4 1.109 -183 195 18 -.69 "t1 

______do.. ________5.5______.. _____________ __ •__.• do.. ____ ... __ H- 1940-43 5-10-0___ ash varying 4 1.292 -175 18.3 14 -.70 ~ 
______do.___ • _____ ______do. ___6.0___________~-------- ]940-43 5-10-0___ from 0 to 72. 4 1,380 -186 150 11 -.79

6.5____________________ _____ ~do._________ ______ do. ___ .. __do.. ______ ~ 1940-43 ,HO-O_~_ 4 1.424 -183 121 8 -.85 
Coastal Plain 

Effect of rotation 
Continuous cotton______ Holly Springs, 

I I > 

Miss. __________ 600 _______ • __ ~ Memphis Silt L06111 ____ 1925-35 4-8-8___ 11 1,55.5 -40 419 27 -.10 
______do.. ________ __ __ __do.. ____________ 600. ~ ____ • ___Two-year rotation 1 _____ 1925-35 4-8-8_ • __ 11 1.766 -32 370 21 -.08 


Continuous cotton______ Florence. S. C _____ Orangeburg Fine 

Sandy Loam________ Nonc ____ Nonc________
191-1-19 6 1.322 -123 338 26 -.36 i______do__________ __. ___do.. ____________ __do____________do.. ___Three--yenr rotation 2____ 1914-19 6 1.621 50 201 12 .21 tr:1 

Rotation and fertilizer 
FertilizeI' only __________ ______ do.. ________ 1914-19 4-,8-4 ____/ 1•000_________ 6 1.817 -25 496 27 -.01~ _____ do.. ____________ 

Fertilizer and 3-year ro
~tation ___________ • ___ __ ....do.. ________ _ ___ do. _____________ 4-8-1.___ 1.000________1914-19 6 1,880 57 540 29 .04 
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""inter cov,er crop 
None__________________ 600 __________Raymond, Miss.___ Oliver Silt Loam ______ 1929-34 0-8-4____ 6 846 -110 196 23 -.57 

Austrian peas __________ ______do. _________ _ _____ do. ________ : ____ 0-8-4____ 600__________
1929-34 6 926 -32 61 7 -.55
None__________________ Florence. S. C. ____ Not given____________ 1929-42 }" 650 _________ 14 1,704 -9 547 32 -.01}~-8-4 and
Austrian peas __________ ______do. _________ _ _____ do. _____________ • 600 _________,,-10-5___1929-42 14 1,920 13 586 31 .01 ~ 
N one __________________ St. Joseph, La.___ Sarpy Sandy Loam ____ 1930-35 None____ None________ 6 1,038 -16 175 17 -.23 ~ 
Austrian peas__________ ______do._________ ______do. _____________ __do. _____ __ do. _________ Io;:j

1930-35 6 • 1,817 -5 339 18 0 t" 
Combinations with 

fertilizer' ~ 
None__________________ __ do. _________Tifton, Ga. _______ Tifton Sandy Loam____ 1922-29 __do._____ 8 135 -8 92 68 -.06 z 
Grecn manure and &3 ___ ___ do. _________ ______do. _____________ 200 __________ 200 lbs. fcrtilizer 0 ____ 1922-29 2-8-6____ 8 468 49 146 31 .44 r/l 

300 do. do. 1922-29 8 670 45 130 19 ..·.79 o______do. _________ ______do. _____________ 2-8-6 ____ 300 __________ 

______do. _________ ______do. _____________ 2-8-6 ____ 400__________ Z
400 do. do. 1922-29 8 743 70 208 28 .44 

('}Lime and 
______do.. ________ ______do. _____________ 2-8-6____ 200 __________ o200 lbs. fertilizer _____ 1922-29 8 390 29 151 39 .20 
______do.. ________ ______do.. ____________ 300 __________ 2-8-6____ 

______do. _________ ______do.. ____________ 400__________ 


300 do. do. 1922-29 8 527 42 174 33 .28 
2-8-6____400 do. do. 1922-29 8 630 50 165 26 .39 ~ Green manure. lime, and 

______do.. ________ ______do.. ____________ 200__________200 lb•• fertilizer 6 ____ 1922-29 2-8-6____ 8 483 74 97 20 ..·.80 
______do.. ________ ______do.. ____________ 2-8-6____ 300 __________ ::s 

300 do. do. 1922-29 8 619 77 184 30 ·.55 t;j 
______do. _________ ______do.. ____________ 2-8-6____ 400__________400 do. do. 1922-29 8 630 50 165 26 .39 B 

1 Cotton and vetch. Vetch, corn "ith soybeans, or sorghum for silage. .. Indicates that r 2 is significant at the 5-percent point. 
2 Corn and cowpeas. Oats followed by cowpeas. Cotton. .. .. Indicates an r 2 that is highly si~ficant (1 percentage point)! ~ 31930-38. South Carolina Agricultural Expenment Station annual report (30); Paden, W. R. 
• 1939-42 • (:it~); Weir, Wilbert W. (34); Effects of "inter soil conserving crops (33). 
• A 3-year rotation was employed as follows: Cotton. Corn. Oata. ~ 
6 Following oata in the rotation, a cover crop of CO"l'CBS was turned under. This was 

followed by Austrian peas which were turned prior to cotton. ~ 
~ 

~ 
~ 
1-3 
to< 

~ 
01 
~ 
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TABLE 42.-Average yield, coefficient of variation, and trend, by States 
and counties, period 1938-46 


Coeffi
cient of YearlState County 1 Yield varia- tren •
tion 2 


Pounds Percent Pounds 
Alabama _______________ Autauga----- __________ 208 36 9.7


Baldwin __ ~ ___________ 220 30 12.2

Barbour _______________ 168 33 8.1
Bibb __________________ 211 38 15.6
Blount________________ 345 11 10.5

Bullock_______________ 130 40 5.3

Butler____________ - ___ 180 36 2.5 

Calhoun_________ - _---- 226 24 3.6 
Chambers_________ ---_ 195 24 18.1
Cherokee______________ 331 14 4.8 

Chilton___________ ---_ 229 31 16.0 

Choctaw ______________ 164 40 11.4
Clarke________________ 151 38 8.7
Clay__________________ 218 20 11.4
Cleburne ______________ 229 19 3.3
Coffee_________________ 204 31 8.3

Colbert. _. ____________ 322 18 16.3
Conecuh ______________ 199 33 4.9
Coosa_________________ 170 32 8.8 

Covington--------- _--- 201 34 5.8

Crenshaw_____________ 192 31 -.5

Cullman____________ --_ 402 14 11.4

Dale____ .. _____ --______ 184 35 3.9

Dallas ___ - ____________ 201 38 14.1

Dekalb________________ 426 12 4.8

Elmore________________ 239 28 6.4
Escambia______________ •238 32 5.3

Et<nvah____________ - __ 331 11 8.4
Fayette_______________ 241 35 13.0

Franklin ___________ --  256 22 14.2
Geneva_______________ 241 33 9.5
Greene ________________ 169 35 12.5

Hale__________ - - - _____ 201 28 17.7

Henry ___ • ____ - _______ 213 31 2.1

Houston_______________ 243 26 .6
Jackson _______________ 340 12 10.6
Jefferson ______________ 268 20 15.5 

J~amar 243 30 13.4

Lauderdale____________ 283 15 12.9
Lawrence______________ 335 18 18.4
Lee___________________ 

165 31 7.7
Limestone_____________ 337 11 12.6

I_owndes ______________ 177 34 7.3 

~acon____ . 179 25 3.5 

~adison 327 12 14.3 

~arengo-------------- 167 32 11.8 

~arjon 244 22 20.5 

~arshalL _____________ 417 9 5.1 

~obile 231 34 8.8 


214 33 7.4

~onroe 

~ontgomery___________ 192 30 4.1 

~organ--------------- 341 12 14.0 
 •

154 35 12.7
Pickens _______________Perry -----------------1 234 33 14.4
Pike __________________ 182 29 2.9 


l. 
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TABLE 42.~Average yield, coefficient of variation, and trend, by States 
and counties, period 1938-46-Continued 

• 
---

State 	 County I 


Alabama (continued) ____ 	 Randolph- ________ - ---
RusseIL ______ -- -- - ---
St. Clair _______________ 
Shelby ________________ 
Sumter____________ ----
Talladega_____ -_____ --
Tallapoosa---------- ---
Tuscaloosa _________ - --
Walker____________ - ---
Washington__________ --
Wilcox ________________ 
Winston___________ ----

Arizona ________________ 	 Graham_________ -- --- 
~aricopa--------------Plma___________ - _ - ---
PinaL _________________ 


l{uma___ ------------- 
Arkansa.'l _______________ Arkansas______________ 


Ashley ____________ - -- 

• 
Bradley _______________ 
Calhoun___________ ----
ChicoL __________ -- ---
Clark _________________ 
Clay__________________ 
Cleburne______________ 
Cleveland _____ -- - -----
Columbia_________ - _---
Conway__________ -----
Craighead _____________ 
Crawford___________ - __ 
Crittenden__________ ---
Cro&~_________________ 
Dallas ________________ 
Desha ________________ 
Drew________ ------- --Faulkner______________ 
Franklin______________ 
Fulton ___________ -- ---
GranL ________ --------
Greene_______________ . 
Hempstead ___________ 
Hot Spring. _ ..--------Howard___________ - __ -
Ind1cndence__________ 

• 
lzar _________________ 
Jackson_______________ 
Jefferson______________
Johnson_______________ 

'Lafayette_____ - -- ------
Lawrence____ - ____ -----Lee___________________ 
Lineoln_______________ 

Yield 

Pounds 

244 

149 

247 

239 

169 

223 

193 

241 

267 

184 

181 

293 


510 

413 

509 

392 

339 


267 

299 

205 

189 

287 

216 

385 

221 

178 

177 

212 

419 

211 

511 

434 

195 

330 

253 

229 

193 

225 

192 

387 

187 

206 

162 

265 

229 

302 

361 

205 

205 

308 

359 

302 


Coeffi
cient of 

varia
tion 2 


Percent 

22 

27 

18 

22 

40 

24 

28 

28 

29 

34 

34 

21 


19 

21 

26 

25 

19 


15 

23 

15 

16 

27 

23 

14 

14 

15 

13 

33 

12 

56 

13 

15 

20 

25 

17 

22 

37 

20 

19 

16 

27 

25 

25 

18 

20 

12 

11 

47 

28 

12 

12 

18 


Yearly 
trend 

Pounds 

12.2 
5.4 
8.7 

17.0 
14.4 
9.5 
5.6 

14.4 
19.6 
9.8 

12.1 
24.1 

-12.4 
2.4 
5.9 

-6.2 
-12.3 

9.4 
8.7 

.3 

-1.4 

-2.3 


8.1 
-.9 
1.0 
1.8 
2.0 
3.3 


.1 

-12.7 
-5.4 
-2.2 

5.1 
2.6 
6.7 


.3 

7.1 
2.5 
8.0 

-4.2 
5.0 

10.4 
.6 


-5.2 

-1.8 

-1.7 


8.4 

-7.7 


.9 

-.4 

-3.6 
2.5 
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TABLE 42.-Average yield, roejJicient of variation, and trend, by States 
and counties, period 1938-46-Continued 

State 

Arkansas (continued) ____ 

California ______________ 

Florida_________ - _______ 


Georgia ________________ 


County I 


I~ittle River____________
Logan_________________ 
Lonoke________________ 
Miller_________________ 
MississippL ___________ 
Monroe _______________ 

Mont~omery-------- ___Neva a _______________ 
Ouachita______________ 
Perry ___ •_____________ 
Phillips _______________ 
Pike__________________ 
Poinsett_______________ 
Polk __________________ 

Po~e~-----------------Prame________________ 
PulaskL______________ 
Randolph _____________ 
St. Francis ____________
Scott _________________ 
Sebastian______________ 
Sevier_________________
Sharp_________________ 
Union_________________ 
Van Buren ____________ 
White_________________ 
'Voodruff______________ 
Yell. _________________ 

Fresno ________________ 
ImperiaL______________
l(ern__________________ 
Kin~L 

Ma era _______________ 
Merced _______________ 
Riverside______________ 
Stanislaus_____________ 
Tulare________________ 

Holmes ___________ .- __ 
Jackson_______ - _______ 
Madison_______________ 

Baldwin____________ ---
Banks_________________ 
Barrow________________ 
Bartow___ • ____________ 
Ben HilL_____________ 
Bleckley_______________ 
Brooks________________ 
Bulloch _______________
Burke_________________ 
Butts_________________ 
Calhoun_______________ 

Yield 

P01i'IU/S 

Hl4 
197 

303 

204 

517 

304 

146 

168 

175 

192 

368 

144 

482 

164 

189 

273 

315 

309 

420 

168 

191 

151 

234 

173 

196 

249 

316 

207 


598 

413 

680 

591 

505 

457 

359 

325 

585 


ISO 

175 

115 


181 

244 

282 

293 

192 

204 

193 

248 

233 

270 

223 


Coeffi
cient of 

varia
tion 2 


Percent 

34 

34 

14 

25 

IG 

12 

38 

IG 

18 

37 

9 


24 

15 

33 

32 

19 

19 

13 

14 

39 

44 

22 

19 

32 

22 

16 

16 

35 


11 

26 

12 

18 

11 

18 

21 

28 

10 


26 

25 

24 


24 

16 

16 

14 

12 

27 

32 

22 

23 

22 

23 


Yearly 
trend 

Pou.nds 

-6.9 
-7.3 

4.6 
-4.3 
-8.8 

3.6 
3.2 
1.2 

-1.4 

.4 


3.7 
7.5 

-4.2 
4.0 
3.2 
1.1 

-1.5 
.4 


-4.6 

-4.4 

-G.8 


3.5 
-1.8 

2.9 
G.l 
2.1 
-.6 

-1,5 

-2.9 
44.9 

-15.8 
-5.4 

-29.8 
-22.4 
-14.9 

37.1 
-20.2 

5.0 
9.6 
4.5 

-l.2 
7.4 

-1.3 
6.8 
0 

.G 

.3 

5.3 

10.0 
11.3 
10.8 

• 


• 


• 
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TADLE 42.-Average yield, coefficient of variation, ancl trend, by States 
and counties, period 1938-46-Continued 

Coeffi•• 	 cient of YearlyState 	 County 1 Yield varia- trcnd 
tion 2 

POI/nels Percent Pounds 

Georgia (continlled) _____ 	 Candler____________ • __ 199 22 2.4CarrolL ___ ' ___________ 264 16 7.6
Chattooga_____ . ______ • 290 14 4.4
Cherokee______________ 261 12 10.2Clarke ________________ 

245 25 11.1Clay__________________ 217 31 12.2 
246 17 4.6

Cobb _________________ 
Coffee_________________ 

182 21 3.4
Colquitt_. ____________ • 230 19 .6
Columbi/1______________ 187 35 2.1Coweta_______________ 248 17 10.9CrawforcL _____________ 143 35 2.5Crisp _________________ 2311 17 -1.8Dodge ________________ 

192 25 2.0Dooly_______ • _________ 230 17 -2.8Douglas_______________
Early_________________ 243 14 3.7 

218 21l -1.3EHlert ________________ 239 31 (\.7
EmanueL _____________ 172 211 .:3Fayettc ___________ • ___ 274 16 8.9 

255 18 2.4
Floyd_________________ 
Forsyth _______ •• _. _. __ 283 II 5.6Franklin________ • _____ 

• 	
2113 24 4.6Fulton ______ • ____ • _•._ 2511 14 7.3Glascock______________ 228 29 -4.7

Gordon _________ • ____ • 302 1ll 3.0Greene________________ 
198 28 -.1

Gwinnett______________ 242 11 -3.3"HalL __ • _____ • _______ • 247 14 1.5IIancock ______________ 190 24 -.()
Haralson ___ •• ________ • 274 14 .n
Harris. ______ • __ •_____ 191 18 8.2
Hart_______ • _________ . 295 211 4.7Heard _________________ 220 17 1ll.2Henry________________ • 288 20 7.1Houston_____________ ._ 187 26' -.4Irwin __ • ______________ 225 20 3.1Jackson _______________ 245 13 3.4Jasper ____ • ______ • ____ 272 24 7.9.Jefferson ______________ 22G 21 8.0
Jenkins. ___ •• ___ ._ •. __ 231 27 4.9
.Johnson ___ • ____ •_____ • 207 2{j .7IJamar ___ • ____________ 215 25 14.5
Laurens. _______ " _____ 207 19 G.7
Lincoln __ .• ___________ 194 33 .1 
Lowndes•••• ___ • __ •• __ 179 33 -G.8Macon ________________ 

200 28 4.11Madison______________ 

• 	
279 20 8.8McDuffie_________ • ____ 228 28 9.8 

Meriwether • ______ .• ___ 225 21 10.0
MitcheIL__________ ._. 193 35 -2.2
Montgomery___________ 167 23 8.3
Morgan__________ •• ___ 294 18 2.9
Murray__ • __ •• ___ • ____ 294 15 4.13 
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TARLE 42.-Average yield, coeficient of variation, and trend, by States 
and counties, period 1938-46-Conl:inued 

cocm
cient of YearlyStatl' County 1 Yield yaria- trl'ud •tion 2 


PUlt1u/.s j)(,l'celli })o/l'/ld.s 

N ewton_ . _ •• _______ • __Oeol'gia (eo/ltinue;l) ... _. 283 21 4.0

Oconee.____ ." ________ _ 270 22 1O.!i

0glethorpe ______ ._. __ _ 239 25 7.5

Paulding___ • ______ • __ _ 280 10 3.3
PetLch__________ - _____ _ 222 27 1.2

Pickens. _... "_____ "__ • 232 12 -.1

Pike. ____ ... ___ ••• _. __ _ 23G 21 7.3Polk. ________________ . 285 21 5.0

Pulaski _______ , ___ • __ ". 221 23 5.\i
Randolph __ • _________ _ 197 34 G.4

Richmond __ ••• ___ . __ ._ 223 27 5.1 

Rockdale. __ • ____ • _. "_ 271) 23 ,(j
Schley ________ . ______ _ 200 33 fLO 

qcreyen_______ " •• _..•_ 244 2fi 9.9 
Senullole .• _••. _______ _ 2Hi :31 1.8 

Spalding •• " _'_' ___ • _._ 241 21 fiJi 

Stephewl. __ . _____ ••.•. 215 24 -2.2 

Hllmter.•___ • __ •• __ • _._ 
 241 24 a.2 

Taliaferro_ •••. _. __ • __ _ 181 32 4.1

TattnalL. ______ • _____ _ 207 19 1.3

Taylor __ ." _. ___ ' _ • __ _ 199 20 -4.4 

Telfair" ____ • _'" •• ___ _ 158 Hi 0.2 
TerrelL .... ____ •.. ___ _ 2!i1) 21 -3.2 

Thomas.. _'._ . 194 38 2.2 

Tift__ __ " __ ....•. ___ •. 234 18 -2.6 

Toombs __ • _. _ ... .. 1\)0 14 1O.G 
Troup __ •__ • _'" ... , ..• , 11)8 29 8.4 •
Turner____ ... ___ .. ___ • 212 23 5.8 

Twiggs.__ ••• , ..• " _.. Hl5 29 5.5 

Wtdker..... __ ....... _. 293 Ii .4 

Walton _._ •.....•. __ .. 321 21 a.a 

,Varrell_ • _______ • _ , , _" 243 24- La 

WashingtoIL ___ •. __ .... 212 23 -1.0 

Whitfield _____ ". , 
 270 14- -uWilcox _______ •. __ . ___ _ 193 18 -1.0

Wilkes____ • ____ •. _ 184- 27 .4

WilkinsoIl. _____ •__ ... _ 167 28 2.a

\Yol'th _•••••• _____ • __ _ 217 14 2.0 


AcadilL ._. _____ • __ ...LouiRiann. " ",_ 295 4;' -5.0 
AYoyelies _.... _._. 313 ,l2 -a.9
Bienville_ •.. _________ _ 139 4.1 -12.0 
Bossier_ ... _ .. _ . ___ _ 224 35 -15.1
Gllddo _ _ _ ___ .. _ . _. __ _ 265 32 -la.2 

CILidweIL. _ ,,_ •• ____ ~_ 271 43 -7.1l

Ciltahollia__ .•. ___ •__ _ 281 1)0 -7.7

Claiborne____ • ____ • __ _ HiI 2G -8.G 
Concorditl..... "' • ____ _ 300 1)0 -.5 
De l:ioto_ ••••. _••. ___ _ 1IJ2 42 -13.4 
EMit CarrolL .. _.. , _.,. 337 31i -15.\)
Etlst FeIicianll..__ •• _ ___ 175 44 -3.0

EvangeIi ne ___ ... __ " __ •290 3n 1.0 
Franklin.... __ .... __ ow 2(J7 28 -l2.·tGrnnt- _____ • __ • ____ w_. 245 5(i l.G 
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TABLE 42.-Average yz'eld, coefficient of va7'z'atz'on, and trend, by States 
and cOt£ntics, period 1938-46-Gontinued 

• State 	 County 1 


Lousiana (continued). ___ 	 Jackson ______ .,_______ 
Lafayette______ _____ ___ 
Lincoln_______ ._______ 
!.,.ladison. _.. _ • __ ... _•• _. 
l\Iorehollse____________ 
Natchitoches.__ .... _____ 
Ouachita___ ____ ____ ___ 
Pointe Coupee_ ________ 
Rapides ..,_____________ 
Hed Hiver________ ._ ___ 
RichlancL ..... _ ...... ___ • 
Rabine _____ . _ __ _______ 
Ht. Landry ____ ___ ____ _ 
Ht. MartiIL _______ ._.__ 
rl:c~~as ____ ' ______ • ___ • 

\IlI0~...... --.----- .. --

I 
\ ernllhon __ .• _. ___ .___ 
Washington. ____ • ____ ._ 
WebHtcL. _____ . - .. -.-
West CarroIL. ____ ._.. 
Willi\- .~ _ ", ___ •• " 

• 	
Adams.. . _ . __ .. __ ••• 
Akorn _____ ,. __ . ___ _ 
Amite. _____ •. __ ."._ •• 
Attala •.•. " .... ____ _ 
Benton... _______ ..• ___ • 

Bolivar ..... . 

Calhoun ~ ... _ ._ 

CarrolL _ __ _. ~ . 

Chickasllw. 
Chorlaw .. 
<. 'luiborJle. , ":1 

1 


('lIlrkl' _ 
Clay .•.. _.. _..... ___ •. _ . 
CoahomlL............. _.. _ 
Copiah .... __ .. _.. ____ .. 
Covington. _... ' _____ • 
De Roto _____________ .. 
Forrest •.- .......... ___ ". 
Franklin _____ ..... _____ _ 
Grelli~dn. ___ ........ _.. .. 
I-limj,;_____ .... _,, __ . 
Holmes. _. _... _.. __ . ___ _ 
HumllhreYI:L. ___ .. _", .. .1\ 

• 
Issnqul'llIL _ .. _________ _ 
ltllwllmblt_ ...... __ .. ____ • 
,J nsper .. ____ .......... ___ . _ 
.Jefferson. ___ .. ____ . __ _ 
,Jefferson Davis_____ . __ _ 
.Jones. _____ • _____ • ___ _ 
Kcmpcr______________ _ 

Yield 

Pounds 

'152 

269 

153 

330 

330 

274, 

265 

aOI 

301 

194 

29fi 

170 

281 

27fi 

336 

185

237 

224 

165 

300 

161 


186 

288 

226 

213 

283 

401 

2fil 

238 

::!85 

203 

124 

Hll 

190 

442 

191 

239 

357 

209 

190 

232 

238 

298 

372 

299 

237 

209 

209 

268 

244 

188 


Coeffi
cient of 

varia
tion 2 


Percent 

38 

42 

31 

43 

31 

45 

38 

41 

48 

43 

:30 

41 

44 

47 

86 

30 

50 

34 

2fi 

2·1 

49 


51 

23 

:39 

41 

23 

15 

37 

36 

42 

40 

44 

47 

iiI 

11 

37 

3U 
13 

43 

48 

30 

37 

2H 
2[ 

28 

32 

42 

45 

38 

40 

4(i 

Yel~rly 
trend 

Pounds 

-11.9 

.6 


-12.5 

-14.8 

-1.8 


.1 

-5.8 


.1 

2.3 

-10.2 
-7.7 
-5.3 
-3.3 
-1.0 
-5.3 
-9.2 
-3.7 

-13.4. 
-8.G 
-8,2 
-8.8 

-5.0 
9.4 

-8.0 
7.4 
7.4 

-4.8 
14.5 
5.7 

11.8 
18.3 

-5.1 
14.4 
14.5 

-2.4 
-U.8 
-G,O 

o 
-li.2 
-5.2 
]3.0 

-4.7 
-1.6 
-2.8 
-3.7 
22.0 

2.7 
-4.9 

1.0 
-7.2 
10.0 

Lllfnyettc_ .. _.. _.......... __ ... 259 27 

Lamar. __ .. . ...... ____ .. 231 39 -8.6 


6.5 
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TABLE 42.-Average yieki, coe.tJicient oj variation, and trend, by States 
and counties, perio(l1f)38-46-Continued 

Cocffi
cicnt of Ycar~
Statc County 1 Yicld varia- tren •
tion 2 


Pounds Percent Potlnds 

Lauderdalc___ • ________Missi~ippi (continued) ___ 182 46 12.4
Lawrence______________ 253 37 -2.1
Leake___ • _____ • _______ 258 35 3.9
Lee___________ • _______ 
276 34 9.9
Leflorc________________ 
418 15 1.8


Lincoln ____ •• __ • ______ 208 42 -7.5 

Lowndes ___ - ..... ,.. .. _---- 210 45 12.9

Madfson •• _. _ • ________ 243 32 -2.6

:Marion •• _____ ",," __ •• __ 257 38 -11.0 

Marshall. ___ "'" ,,, ___ 267 26 5.9

Monroe. _____ • 247 34 11.7 

~Jontgomery.---.-----. 206 45 11.3
Neshoba. ______ • ______ 239 40 5.(\

Ncwtol\____ • __ •• ___ •• _ 222 41 2.8

Noxubee. _______ • ____ • 200 46 12.6

Oktibbehtt•• ____ " ____ • 158 61 12.4
Panola__ • _____________ 29!J 21 -2.7Pike. _________________ 

214 37 -11.3

Pontotoc. __ ., _•• ______ 559 15 10.8

Prentiss. _ , ... ___ • __ • ___ 281 28 23.4.

Quitman. __ • __ "_.. _____ '118 13 -8.2
Rankin.. __ • ___ • ___ ._._ 239 36 -2.5
Scott. _________________ 

2;J.7 .37 -2,4Sharkey_______________ 
394 22 -(\.1


Simpson_____ ., _•___ • __ 24!J 36 -5.4.Smith_._. __ • _______ • __ 2(i5 35 -3.2 •Sunflower ___ • '. ____ • __ 307 16 .6

'rallllhat('hic ________ •__ 403 14 -2.7

Tille_' __ . _ ••• _. _•• ____ 344 23 -2.0 

;r!ppllh:-----. -- -' -- --. 2i9 26 5.8

Tlshommgo.•• _________ 265 18 15,4

Tunica______ • ___ .•. ___ 477 11 -10.3 

Union... ___ .. 272 32 6.4
IWlllthaU. _____ ::===:=: 257 33 -11.0 

\Yarren___ . __ .... _. »_ 259 44 -7.3 

Washington.•. _____ ..• 398 18 -5.:1

'Yaync _____ ...... _____ 212 37 10.7 

W('bstcr _._._ . 210 42 15.4
...... -----
WiLkiusoll___ .. - ... ~, ............ - 108 51 3.5

\Vinston._. __ .. ___ . ___ • 233 ,t3 13.4 

Yttlobushll..... 235 38 5.3 

yIIZOO________ ' __ •• _. __ 292 29 -3.4 


l\·HssourL .. Butler._. ___ • 338 19 -8.6
...... u, ~,,~, ... ,.. _ ... _ 

Dunklin... __ .' _. _=:::= 452 14 -5.3 

l\Hssi~ippi.. 515 22 -15.8

New Madrid.____ .. ____ 459 21 -20.5

Pemiscot•• _. ______ ._._ 501 12 -13.4 

Scott_~ ._ 406 22 -3.3
Stoddllrd ___ • _________ • 403 17 -15.3 
 •Ncw Mexico ________ .• _ Chaves._____ ........ _. 
 492 17 -5.8 

Dona Ana ____ .-- ____ •• lm2 Hj -16.4

Eddy _____ •••• ...... - ... __ ... 390 18 -9.9 




• • 
_________ 

_______________ 

_____________ 
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TABLE 42.-Average yield, coe.fficient of variation, and trend, by States 
and CQunties, period 1938-46-Continued 

State 

North Carolina 

• 

• Oklahoma. 

County 1 

Alexander _____________ 

Anson_______ •____ ' ____ 

Beaufort______________ 

Bertie_______ "_________ 

Bladen________________ 

Cabarrus______________ 

Catawba___ •.• ____ •• __

Chatham ______________ 

Chowan_______________ 

Cleveland _. ___________ 

Cumberland _______ • ___ 

Davidsoll___ ..... ______

Davie_______ •____ ••___ 

DuplilL_._ ..... _. _____ 

Edgecombe _____ ••. ____ 

Franklin. ______ .. _____ 

Gaston__ " . ~.. _ 

Gates____ . __ .. ~:: ~ ~:=: 

Greene___ • __ ._ 

Halifax __ . __ •• _: ~ ~ : : : : 

Harnett..,. _.• 
-""---- ..
Hertford _ ... 

Hoke ____ ... _:: ~ ~: :::: 

Iredell ____ '" ~ _••• 

.,. '"' 
.. 
.Johnston __ ... ~. , ~ .. - -.. ~ 
Lee._. ___ ~ .. ~. . . ..~ 

l"elloir" .•.••.• 0",_ , .. 

Lincoln ____ . 
~_ 

--~-. .. -Martin, _____ _........
". 
Mecklenburg_ ....... ~ ... -....
~

XasIL______ •.... __ •• _.. _ 
Northampton. _ •• _. __ •• 
Pcrquimans.____ ~ ~ .
·Pitt_____________ . _. ___ 
Polk ___________ 
Hichmond ____ ~ ___ ._ ... 
Hob050n ___ . _ ...• _"Rowan_______ •______ ._ 
Rutherford ___ ... _..... __ 
1-lllmhson. - .-- -- ._--_.-
Scot and .• _..... _____ .. _ 
Htanly.. _ " __ .. _.. ___ • _.. 
UlliOlL____ •• __ • __ • ____ 
'yakc ___ ._. ________ •• 
'YI~rren 

'VaYlle___________ .. ____ 
'Vilson._ ..... _...... _•• 

Beckham_____ • ________ 
Blaine______ •_________ 
Bryan_____ • _____ .. _____ 
Caddo _____ •• _____ -- __ 
Canadiall___ • __________ 

CoeHi
cient of YearlrYield varia- trell( 
tion 2 

Pounds Percent Pounds 

364 8 57.5 
307 20 5.3 
299 55 11.5 
352 36 23.1 
251 41 9.6 
340 22 24.3 
402 10 11.9 
26fJ 26 23.7 
345 42 13.2 
475 11 16.4 
324 24 9.7 
303 17 -1.6 
315 24 -4.1 
305 36 2.8 
325 32 19.1 
300 27 IS.5 
352 16 4.3 
3.51 29 21.9 
291 48 6.7 
343 32 23.5 
382 23 5.7 
353 34 18.6 
399 20 3.9 
385 14 0 
334 28 18.3 
316 25 6.0 
2S7 44 3.0 
432 10 7.9 
34(; 43 34.0 
330 17 13.7 
337 30 10.2 
408 29 30.6 
34.7 44 4.0 
300 4(i 15.1 
:3fJ2 12 3.2 
2(1) 28 7.6 
3a8 al IfJA 
382 15 lUi 
884 10 9.8 
a46 83 8.9 
31i9 23 1S.4 
870 18 34.2 
35!) 15 21.S 
300 28 1!).7 
313 23 17.3 
305 37 Ii.l 
333 38 Hi.8 

143 25 -,4 

160 29 -.5 
130 22 -7.8 
192 27 -5.3 
18H 24 -1.1 

Choctaw•• _._ •• _ • _____ 132 30 -7.1 
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TABLE 42.-Average yield, coefficl:ent oj val'ialion, and trend, by Stales 
, and counties) period 1938-46-CQntin1lcd 

State 

Oklahoma (continued) ___ 

South Carolina _____ • __ •• 

County.l Yield 

Pounds 

Clevelalld_. _. _________ 179
Comanche _____________ 
128
CottOll________________ 138 

190


Creek _________________ 
Custer________________ lGODewey ________________ 

140
Garvill________________ 152 

161


Grady ________________ 
Greer __ • ______________ 

133

Harmon__________ .-_._ 131
Haskell. ______________ ]56

Huthes. - - - - -- __ ow - ___ 171

.lac 'l:jon. ____________ '_ 144
.Jeffersoll______________ 145
JohnstoIl ___ .. _________ 123
Kiowa ___________ • ____ 142
Le Flore _______________ 170

Lincoln. ______ ._. ___ •• 167
Logan___ •__ . __________ 
Love __ • ______________ 16!l 

13·11'l'Iarshall. _____ • _______ 168
McClain ___ ' __ • __ • ____ 168 

McCurtnill •••• _' ____ ow 164

McIntosh _. ___ .. ____._ 176 

~r~~kogee. 183
Okfuskec______________ 185 

Oklahoma ____ ••• _.' __ • 208 

Okmulge('._~ __ •.• _•••• 195

Osage_______ •••• _._. __ 244

Pawnee•• ______ • __ • _._ 232

Payne...-- __ •• __ • _____ 212
Pittsburg___ • _____ • ____ lUOPontotoc _______ • __ • ___ 12H
.Pottawatomie_. ________ 165
Roger Mills. _______ • ___ 12;l
Seminole __ •••• _. __ • ___ 147
Sequoyah ___ •__________ 169

Stephens __ .0_. ___ •____ 123
Tilhnau______ ________~ 183
Tulsa. ________________ 228
·Wagoner. ___ •____ • ____ 210
Washita ___ • _____ • ____ 171 


Abbeville. __ •• _. __ • ____ 
 202
Aiken •• _. ___ • _____ • ___ 28{)
Allendale____ • _., •• __ '_ 273

Anderson•.• ____ ._. ___ • 325
Bamberg ______ ., ______ 249

13arnweIL. ____ ._ ._. ___ 284
Berkeley0____________• 257

Calhoun.... ____ • ______ 327 

Cherokee_ .... ", ......... - 354
~ .~~-Chester . ___ .. _____ • __ 319

Chesterfield _.• _. _. _____ 283 


Coem
cient of 

varia
tion 2 


PrrCL'1lt 

Q_I) 

34 

42 

35 

35 

29 

30 

2n 

38 

33 

36 

33 

43 

35 

2n 

50 

41 

43 

31 

29 

21) 

24 

36 

34 

30 

31 

32 

3,1 

29 

32 

30

aD 
a1 
35 

ao 
38 

40 

3a 

35 

31 

31 

28 


33 

2!l 
25 

23 

35 

29 

34 

30 

14 

22 

24 


Yearly 
trend 

Pounds 

-8.0 
-.5 

-1.7 
-17.8 

4.n 
4.3 

-6.1 
-3.2 

.4 

-1.1 

-fl.2 


-11.8 
.4 


-5.2 

-8.2 


3.0 
-17.6 
- ](\.7 
-1;~.5 

-.8 
-8.9 

-10.2 
-0.7 

-14.H 
-12.4 
-17.8 
-16.8 
-18.2 
-19.7 
-1!l.0 
-19.8 
-11.8 
-8.8 

-12.1 
4.1 

-12.2 
-17.0 
-1.8 
-3.U 

-15.5 
-Hi.O 
-1.2 

(i,O 
7.4 
4.6 
3.3 

-3.u 
5.7 

18.8 
8.8 

10.9 
21.0 
3.0 

• 


• 


• 
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TABLE 42.-Average yield, coefficient of variation, and trend, by States 

and counties, period 1938-46-Continued 

,• 

, . 

• 


• 


State 

South Carolina (continued) 

T('nn('ss('c. _. .... '" ,. ... .. .. .-" ~ 

County I 


Clarendon________ • ____ 

Colletoll______ - - -- - .---

Darlington. ______ • _. __ 
Dillon______________ ---
Dorchester __ • ___ - _____ 
Edgefield________ • _____ 
Fairfield. ___________ ._ 
Florence__________ .. - --_ 
Greenville __ • ___ ._ -- ---
Greenwood ____________ 
Hampton.____ • ____ • ___ 
Kershaw______________ 
Lnncaster _________ •___ 
I"aurens_______________
Lee___________________ 

Lexington__________ ---
MariOH. _________ - __ - --
Marlboro______ • __ ._ .-. 
McOormick. __ .' ___ . ---
Newberry ___________ ._ 
Oconee__________ - _. __ • 
Orangcburg.______ -- ___ 
Pickens. ______ . _____ • ___ 

Richlmu\ ____ ..• 

Saluda_______ - .=::=== 

Spartanburg_. - - ..... ,.._ ...... 
Sumter.._____ •. 
UnioH •. _. ______ ._. ____ 
Williamsburg.. ______ ._
york__________ .._-. ___ 

Benton________ • _•.. ____ 
CarroIL _____ .... ______ 
Chester__ • _. __________
Croekett. _____________ 

Decatur_._ •• _. ___ - - -.-
Dyer•••_________ ._ - _--
Fayette _______ •• _ • ____ 
Gibson_______ -." ... ---_
Giles..... ______ • ______ 
Hardeman. ___ "_ ..... ____
Hardin_______ . ________ 
Haywood ______ """"" ___ 
HenderRon •• _ ..... _______ 
Henry_____ ....... ______ 
Lake______ ••• _••••• __ • 
Lauderdale ____ .. _______ 
Lawrence_______ •• __ .--
Lincoln_ .......... _____ .-__ 
Mndison .. _.. _________ •• 
McNairy__ "." _-. ___ ••_ 
Obion______ .. __ • _" -.---

Yield 

POl/lids 

299 

269 

300 

353 

290 

327 

243 

285 

355 

244 

268 

243 

273 

310 

339 

288 

326 

389 

231 

285 

325 

:318 

367 

256 

:311 

328 

322 

255 

298 

331 


28,1 

345 

35G 

42G 

269 

428 

30\) 

385 

296 

325 

270 

376 

353 

288 

513 

·15G 

308 

327 

353 

333 

364 


Coeffi
cient of 

varia
tion 2 


Percent 

?
~O 

27 

33 

30 

28 

29 

35 

35 

14 

33 

19 

36 

28 

27 

34
:33 

34 

26 

:33 

31 

17 

28 

16 

34 

36 

15 

34 

19 

30 

24 


14
15 

15 

14
15 

13 

15 

11 

11 

HI 

14-

HI 

11 

15 

15 

16 

13 

6 


13 

15 

17 


Yearly 
trell(l 

POlllldf 

7.'.<. 
23.7 
7.3 
1.9 

17.9 
5.5 
4.7 

10.2 

.2 


11.0 
16.8 
10.6 
8.7 
8.4 

W.O 
8.2 
7.2 

17.4 
4.4 

11.4 
7.2 
6.9 
6.0 

16.1 
4.5 

-2.0 
12.9 
16.5 
4.3 

23.:3 

13.5 
13.£i 
17.8 
lO.2 
12.4 
2.6 

12.0 
10.5 
13.0 
16.2 
19.1 
8.0 

16.9 
9.7 

-1.:3 
1.4 

17.1 
14.0 
13.8 
17.5 

1.8 
RutherfonL ... _ - ... _. __ - 332 17 6.5 

Shelby _". __ .. _.-. - ----- 348 14 7.5 
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TABLE 42.-Average yield, coefficient of variation, and trend, by States 
and C07tnties, period 1938-46-Contintted 

Coeffi
cient of YearlySt,utc County 1 Yield varia- trend •
tion ~ 

Pounds Percent POI/litis 

Tipton ________________Tennessce (continued) ____ 424 14 3.9Wayne________________ 
273 17 16.0Weakley _" ____________ 325 14 12.S 

Tex~~ Anderson______________ 115 37 -ILlAngelina ______________ 179 31 -15.1
Atascosa _____ •• _.. ____ 87 2!) 4,.0Austin ________________ 169 32 -S.4Bailey__________ " _____ 156 43 -1.1
Bastrop______ ._. _____ " 112 13 3.1Baylor _________ • ______
Bec__________________ - 149 42 -5.9 

122 26 9.1BeIL _________________
Bexar_________________ 137 22 -2.3 

107 42 -2.0Borden________________ 
Bosque________________ 164 51 -4.4 

108 9 1.2Bowie_________________ 152 25 -10,7 
Brazori!~.. ________ • ____ 207 61 -lti.4 

209 21 -3.S
Brazos________________ 
Bni;coe.-______________ 152 34 n.5BrowIl________________ 102 35 3.0Burleson. _____________ 170 21 -10,2Burnct________________ lOS 16 -6.1
Caldwell ___ • __ • _______ 129 22 1.8Calhoun_______________ 20S 42 -12.5
Callahan. _____________ 123 35 -1.9 •Cameron_________ .. ___
Cass__________________ 265 26 16.1 

143 21 -0.6
Cherokee______________ 120 30 -11.7
Childress _______ •______
Clay__________________ 135 55 -.2 

139 36 -4.8Cochran_______________ ,_148 ('? 1.3
Coleman __ ~ __________ • 117 38 -.2Oollin____ ~_____ ~ ______ 197 10 -13.il 
Collingsworth__ • ______ ~ 142 31 .R
Colorado __ • ~ __________ 146 29 -.7
Concho_____ ~ ____ ~ _____ 122 41 1.0Cooke_._______________ 

137 21 -8.4CoryeIL.______________ 106 til -1.8Cottle.________________ 153 40 -5.0Crosby________________ 179 34 -7.2 
Dall~q • ______ ~ 177 17 -9.1Dawson_______________ 

187 33 -9.1Delta ______ • __________ 191 22 -21.3Dcnton _______ ~ _______ 159 21 -9.8DeWitt ___________ • ___ 111 26 -,4
Dickens _______________
DOlliey ________________ 169 43 -7.8 

147 27 -.7DuvaL ________________ 89 26 5.8 
173 11 -7,7

Ellis __________________ 
El Paso _______________ 632 IS -2,9 •Erath_________ .-- _____ 4485 7.0Falls__________________ 

141 24 -.5.9Fannin________________ 189 19 -lS.6 
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TABLE 42.-Average yield, coe.fficient of variation, an!! trend, by States 

and counties, period 1938-46-00ntinued 

• State Oounty 1 


Tcxas (continued) _______ Fayette_______________ 
Fisher_________________ 
Floyd_________________
Foard _________________ 
Fort Bend _____________ 
Freestone______________ 
Gaines ________________ 
Garza_________________ 
Goliad ________________ 
Gonzales _______ • ______ 
Gray_________________ • 
Grayson______ ow _______ 

Grimes________________ 
Guadeloupe____________
:Halc__________________ 
IIall ________ • _________ 
Hamiltoll.___ • _________ 
Hardeman_____________ 

• 
Harris ________________ 
HILrrisoll ______________ 
HaskelL ______________ 
Hays __ • ______________ 
Henderson_____________ 
Hidalgo ____________ • __ 
IIill___________________ 
Hockley__ •____________ 
Hopkins___________ • ___ 
Houston__ •____________ 
Howard _____________ ow 

Hudspeth _____________ 
Hunt ____ w __________ .. 

,JacksOIL ______________ 
,Jim Wells _____________ 
,Johnson.. ________ ,, ___
,lolles_________________ 
]\'nrnes.. _.". _." ___ • ___
Kaufman______________ 
J(ent. _____ ... ________ 
King______ . __ .. __ 0 

Kleberg _______________ 
](nox_. ____ ••• ________ 
Lamar __ ... _.. ____ • ___ 
f,amb. _ .. ..... T"' .... "" _____ ... 
LILVacl~. ___ • ___ • _____ ._ 
Let'____ .. _____ • _______ 
LeOH____ .... _.. --_ ... ",-- ... 

• 
1 Jiht'rt.y _. _. ___________ 
LilllcHf,onc_____________ 
Live Oak ___ ... ________ 
Lubbock __ ,. ___________ 
TJynll ________________ • 
Madison ______________ 
Martin________ ...___ .. 
Matagorda ___ . __ •_____ 

Yield 

Pounds 

144 

151 

173 

180 

230 

107 

11,j 

lSfi 

126 

III 

121 

171 

lGO 

110 

169 

165 

10,1 

152 

171 

130 

179 

125 

III 

2'15 

140 

103 

134 

151 

103 

432 

160 

177 

132 

141 

149 

100 

141 

144 

153 

155 

185 

108 

18!)

130 

110 

12!l 

186 

117 

123 

213 

1m 

143 

167 

234 


OoefIi
cient of 

varia
tiOIl 2 


Percent 

23 

3l 

22 

35 

47 

2fi 

fin 

51 

20 

33 

28 

22 

23 

33 

22 

48 

21 

38 

36 

30 

39 

21 

2!l 

21 

11 

33 

24 

28 

42 

20 

16 

40 

32 

21 

40 

33 

18 

48 

48 

20 

31)

23 

2!)

22 

20 

25 

38 

If; 

20 

20 

41 

31 

45 

,10 


Year~ 
trcn 

Pounds 

2.0 
-5.3 

2.5 
-7.4 
-9.4 
-O.l 
-1.3 
-6.3 

7.9 
-.5 
5.5 

-14.6 
-8.0 

2.3 
7.7 

-.5 
-1.2 
-4.4 
-6.7 

-12.2 
-4.2 

2.9 
-14.7 

12.7 
-4.2 

4.1 
-16.0 
-10.5 
-4.1 
12.0 

-16.0 
-11.1 

6.5 
1.2 

-1.7 
2.3 

-11.6 
-5.8 
-5.3 

0.0 
-5.7 

-13.2 
.5 

.3 

.f) 

-6.1 
-3,9 
-5.0 

8.2 
4.8 

-4.7 
-4.0 
-5.3 

-14.0 
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TABLE 42.-Average yield, coefficient of variation, and trend, by States 
and counties, period 1938-J,.6-Continued 

Coeffi-
I cient of Yearly •State County Yield varia- trend 


tion 2 


Pounds Percent Pounds 

McCulloch ____________Texas (continued) _______ 112 38 1.3 

McLennan_~ ~ 136 17 -.4

Midland________ - ___ - -_ 130 57 -2.1
Milam ________________ 140 28 -5.1

MitcheIL_____________ 152 30 -2.6 

Montague------------- 113 34 2.7

Morris ________________ 143 29 -10.9

Motley_~_____ -~_______ 148 31 -6.0 

~acogdoches----------- 142 42 -9.2 

~avarro_______________ 141 12 -6.2 

~olan_________________ 154 33 4.6 

~ueces________________ 237 15 0
Panola________________ 134 36 -8.2
Pecos_________________ 279 22 -.6
Polk__________________ 179 43 -9.0
Rains_________________ 120 23 -15.5

Red River _____________ 153 29 -10.3 

Reeves______ - -- - - ----- 256 28 -11.2 

Refugio _____ - _____ ---_ 195 29 -9.8

Robertson_____________ 165 28 -3.4

RockwalL ____________ 181 17 -14.9

Runnels_______________ 134 38 -2.6
Rusk_________________ 122 36 -7.5 

Sali AugUstine_. ________ 159 35 -10.6 

San Jacinto____________ 179 35 -10.3 
 •San Patricio ___________ 238 23 -7.0
SanSaba______________ 115 31 -1.2

Schleicher_____________ 116 43 1.6 

Scurry________________ 155 35 -4.6
Shelby ________________ 153 46 -9.8

Smith______________ - __ 109 32 -12.2
Starr__________________ 84 24 4.8

StonewaIL_____________ 129 38 -5.2

Tarrant_______________ 149 20 -6.8

Taylor________________ 120 36 2.6
Terry_________________ 151 46 -4.1 

Throckmorton _________ 148 58 -.8
Torn Green ____________ 143 44 -2.3
Travis________________ 140 20 .7
Trinity________________ 1158 35 -10.8

Upshur________ - _______ 112 33 -U.5

Van Zandt _____________ 114 28 -14.7

Victoria_. _____________ 156 36 -2.6

Walker________________ 149 26 -6.1 

Waller________________ 173 31 -11.2
'yard_________________ 

274 23 -13.1!: 

Washington------------ Hi3 24 -6.8
'Yharton______________ 214 48 -13.4
\Vheeler_______________ 128 29 4.1

Wichita_______________ 163 22 -4.8

Wilbarger _____________ •214 29 -9.0
Willacy ________ ~______ 250 20 10.5

Williamson ____________ 155 24 -3.5
Wilson______________ '"_ 98 40 2.9 
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'l'ABLE 42.---":'Average yield, coefficient of variation, and trend, by States 
, and counties, period 1938-4-6-Continued 

Coeffi\ • 	 cient of YearlyState 	 County 1 Yield varia- trend 
tion 2 

Pounds Percent Pounds 

Texas (continued) _______ Wise __________________ 109 18 -4.4Wood _________________ 114 37 -11.1young ________________ 115 39 1.3 
Virginia ________________ Brunswick_____________ 287 15 20.2

Charlotte______________ 274 17 15.6Dinwiddie_____________ 290 16 21.0
Greensville ____________ 362 22 31.6Halifax________________ 272 20 14.0
Isle of Wight __________ 352 25 33.4
Lunenburg_____________ 287 18 13.2
Mccklenburg___________ 301 15 19.8
Nansemond ____________ 373 25 33.4Norfolk _______________ 318 33 22.0
Prince George __________ 287 20 20.7
Princess Anne __________ 348 29 24.1
Southampton__________ 369 27 35.6Sussex________________ 319 22 31.3 

~ 	 Counties included for which there were 8 or more years of yields. 
Standard e.rror of estimate of trend values expressed as a percentage

of the mean YIeld . 

• 
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QUESTIONNAIRE AND INSTRUCTIONS ,..;.. 
QUESTIONNAIRE -:t 

<:>Budget Bur. No.40-RI686.1SOUTHERN S'1'A'1'ES COT'l'ON YIELD l'ARIABILITY Approval expires 10-31-47 Part I. General Information 1. Schedule number _____________ ~ _______ _ 
2. 	SRS-1 serial number ______________ ~___________ __ SR-301 seriaillumber __________________________________________ -------------- ~ 
3. Type-of-farming sub-region (leave blank) _________________________________________________________________________ --- __ ~_______ _ @ I 

State_______________________________________ County_______________________________ To'vnship ____________________________ _ 
~4. 	Type of road on which this farm tract is located (check onc): Concrete ________ (1) tar and graveL _______ (2) improved and topsoil road 

________ (3) unimproved roacL _______ (4) access road onlya ________(5) ~ 
5. Operating period of this farm: 	 t" 

a. 	Total acreage of farm land opcrated in this tract in 1946 _______________________________________________________ - ______________ _ b:i
b. 	'Vhat was your first crop season on this farm as operator ______________________________________________________________________ _ 


Have you operated it continuously since then? Yes________ No________ If no, give years since 1937 when you did not operate this 
farm _______________________________________________________________________________ --___________________________________ _ ~ 
t;l 

c. 	 Since 1937, has cropland been sold. given or traded from this farm? Yes________ No________ Give the last year this occurred _________ _ ::j 
d. Since 1937, has cropland been added to this farm by purchase, or by gift or by trade? yes________ No_____ __ Give the last year this Zoccurred ____________________________________________________________________________________________________ --___________ _ -e. 	 The operating period of this farm is from ______________________to 1946 (Note: Enumerator, enter the latest date of b, or e, or d above) ~ 
f. 	 During which years ill this period (5e) did ~ou grow cotton on this traet b____________________ ~__________________________________ _ -~ 

6. 	a. How many other farm tracts did you operate in 1946 _________- _____________________________________________________________ _ ~ 
b. Total acreage of cropland in aU farm tracts operated in 1946______ ------------------------------------------___________________ _ rn c. 	 Acreage of cotton harvested from aU tracts in 1946 ___________________________________________________________________________ _ 
d. 	Number of 500-lb. bales produced from all tracts in 1946_____________________________________________________________________ _ ~ 
e. 	 Total net pounds of lint cotton produced from aU tracts in 1946 c _______________________________________________________________ _ 'tI 
f. 	 1946 average yield of lint cotton per acre for aU tracts (00 -;- 6c) ________________________________________ . ______________________ _ !-:l 

o7. 	Landlord and operator information: a. 	1946 landlord of this tract- ________________________________________________________________________________________________ _ "'i 
Address_________________________________________________________________________________________________________ - _______ _ > 

b. 1946 operator of this tract_________________________________________________________________________________________________ _ o 
Address_________________________________________________________________________________________________________________ _ 

c. 	1946 operator's status (check one): Owner-operator ________ (l) operated as an estate________ (2) hired manager ________ (3) unpaid 

manager ________ (4) cash tenant________ (5) standing renteL_______(6) share renter d ________ (7) cropper tenant e ________ (S) 
 Id. If owner-operator, how did you acquire this farm: By inheritance________ (1) purchase________ (2) mortgage foreclosure ________ (3)
other________ (4) 

e. Education of the operator: Elementary and high schooL _______years; agricultural college r ________years; other coIIege ________years; ! 

studied vocational agriculture in high schooL _______years 


f. 	 Origin of opera.tor (check one): From local farm ________ (l) from farm but elsewhere in Cotton Belt________ (2) from small town in same 

10cality ________ (3) from city in Cotton Belt________ (4) from city outside Cotton Belt________ (5) from foreign country ________ (6) 


g. 	 Color of operator (check one): White ________ (l) black________ (2) other________ (3)
h. Sex: Male ________ (1) femalc ________ (Z) 



• • • -1 

• Means farm is not located on a public road but is served by an of management; and receives a share of the produce, usually one-half. 
ordinary farm road. This type is essentially a sharecropper but differs from the tYJ)ical 

b If cotton was not grown any year during the operating period (5a), sharecropper in that he lives on a farm separately from the landlord 
discontinue the questionnaire at this point, and proceed to the next and exercises considerable freedom in. the choice of land used for cotton, 
farm on the list. methods of cultivation, and the use of labor on the farm. The landlord ~ 

lives in town, or at some distance from the farm. It, therefore, seems Z 
o Gross weight of 6d minus a deduction for tare, i. e., number of bales 

best to establish a seps.rate class for this type. All information for thegimied multiplied by the weight of bagging and ties-21 pounds. 
period of his tenancy should be obtained directly from him. 

d Share-renter furnishes all workstock and equipment and receives 
f Applies only when an agricultural course was taken; if a nonagria share of the produce. Do not confuse with sharecropper. 	 ~ cultural course was taken in an agricultural college, show years attended 

• Cropper tenant furnishes part of thc fertilizer, all labor and a type under "other college." ~ 
Schedule number ______________________ 	 Page 2 ~ 8. Off-farm work engaged in by farm operator (check one): Cotton gin ________(l) sawmilL _______ (2) Garpenter ________ (3) textile worker 

________ (4) merchant ________ (5) other work ________ (6) does not engage in off-farm ________ (7) 
9. Soil descrilltion of cotton land: 

a. 	Soil co or (check one): Gray ________ (l) yello\\"________ (2) gray-yellow ________ (3) red ________ (4) red-yellow ________ (5) gray-red 
________ (6) dark red________ (7) bro\\'n ________ (8) dark brown________ (9) black________ ClO) other. _______(ll) ~ 

Zb. Soil texture (check one): Clay ________ (l) clay loam ________ (2) sandy clay loam ________ (3) sandy clay________ (4) deep sand _______ _ 
(5) rocky soiL _______ (6) gumbo________ (7) buckshot ________ (8) other ________ (9) alluvial-: loam ______________ (10); alluvial: sand ~ 
________ (ll); alluvial: buckshot ________ (12); alluvial: cIay _______._(13); alluvial: other________ (14) 	 tz:j 

c. Extent of erosion (check onc): None ________ (I) scarcely none ________ (2) light sheet erosion ________ (3) heavy sheet erosion _______ _ S(4) all of topsoil gone ________ (5) occasional small gullies ________ (6) numerous gullies ________ (7) 
d. 	Type of topography (check one): LeveL _______ (l) gently rolling ________ (2) rolling ________ (3) hilly ________ (4) steep ________ (5) ~ e. Enter soil type if known (If not available enter as "X ) _______________________________________________________________________ _

"	 tI
10. Farm practices used in growing cotton: 

a. Row manI years from breeder do you generally plant cotton seed (check one): Direct from breeder ________ (l) 1 year________ (2) 2 years 
________ (3) three years________ (4) other. _______ (5) 	 ~ 

b. Are seed regularly cleaned before planting: Always ________ (l) neveL_______ (2) sometimes______ .-(3) year started _________________ _ ~ 
c. Are seed generally treate<l before planting: Ahmys________ (l) never________ (2) sometimes ________ (3) year started _________________ _ eld. Poisoning: Do you apply 1-1-1 arsenic poison: Every season________ (l) never apply ________ (2) apply some seasons ________ (3) . 


Usual number of applications per season_______ _ 
 ~ Do you apply calcium arsenate as dust: Every sellson________ {l) never apply ________ (2) some seasons ________ (3)
Usual number of applications per season _______ _ F: 

Part II. Allllual Data: The operating period is from ____________to 1946 (transfer from 5e) ~ 
NOTE:-Draw a line through all annual spaces below except the operating period above. But do not obtain data for any year during which 

cotton was not planted. .... 
~ 

.J 



" 
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1 
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,1..... 
-'l ~ Items 1938 I 1939 I 1940 I 1941 I 1942 I 1943 I 1944 I 1945 I 1946 ~ 

____________________________\___1___1___1___1___1___1_--1---1---'---'---'-- 

11. Cropland: b ,~ 
a. ReportedReported byby AAA e - - -------- -------- -- -- ----1------1------1--- ---1------1------,------1------1------1------1------1------)------ @b. operatoL_______________________ X X X X X __________________ ------ ------ ------ ----- 

12. Acreage of cropland in legumes d________________________________________________________________ - _____ ----- ------ ------ Z 

• Primarily applicable to the Mississippi Delta. 

b Include cropland used for crops plus land temporarily idle, or 


fallow in any year, but only for the particular tract under investigation. 
c Copy from SR-3('l or SRS-l forms and farm plan sheets. 

S 
d Include cowpens and soybeans grown alone, lespedeza, all clovers, '~alfalfa, Austrian winter peas, crotolaria, kudzu, etc. Check with rota

tion system. 

~ 
t".l 
~ 
Z .... 
J~ 
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rn 
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~ 
~ 
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Schedule number ______________ . ____ ' __ Page 3 

._-=:_______ 1s. 	 __•__.__1_te_Il_	 1 1\)38\ 1\)39\19'10 119H 1 1942 1 1943 1 1944J 194511946 • 

13. Cotton acreage:a. Reported by AAA n_________ •• __ . __ • __ • _____ 0' ______,______,______ ,______,______,______,______,______,______,______,______,____ 0_ 
b. Hcported I\.SJulrvested by the farmeL__________ X X X X X __ • __________• ________• ____ • _____________ _ z 
c. Yearly acreage harvested b____ • ____ • ______ • ________________________ 0 ___________ .' ____________________________________ _ ~ 
cl. 	 Cotton acreuge planted but not hnrvested re

ported by the farmer: li3 z1. 1938-1942: Abandoned prior to AAA o 
measurements nnd.'or plowed up to meet 	 l'=j
AAA. compliance_. _______________________ -'- ____ -' _____ .1. ____ -' _____ .1-- ____ -' X X X x 	 en 

2. 1943-'1946: Abandoned because of crop fuil-	 o 
ure__________ -- __________________ - _______I X 	 Zx X X x o3. 1943-1946: Acreage not hnrvested • bl'enuse of lack of labor __________________ . ________ X X X X x 

14. Production of cotton: 19,13-1946: 	 ~ 
a. ~umber of 500-lb. bales produced d _____ • ______ .. X X X X x 	 o 
b. Total pounds net of lint cotton produced ". ___ __ X X X X X 	 Z 

15. Yield per acre (lbs. of lint): a. Reported by AAA n ____________________________________________ , ______ , ______________________________ • ____ 0 ___________ _ 
~ 
l'=j

b. Reported by farmeL_______________ ____ ____ X X X X ;( _________________ • ________________________ t-I 
c. Yearly ILventge yield b_______________________________________________ . _______________________________________________ _ t:I 

16. Totallb.s. of lint cotton lost by hail c______________ .----- ------ ______1______ 1__ ... ____________________________________• _____ _ ::>
Z 

17. Appraised yield for FCllisting sheets g------------ --- .. - ------ --_ .. -- ------ ------ ------ ------l------ --.. -- ------ ------ ---.-- t:I18. Federal Crop Insurance on cotto II (yes (1); no (2») _ X X X X._ __ _ _ ___ __ _ X ____________ - ___ • ____________ _
19. Hail insuranceh on cotton (yes (1); no (2» ________________________________________________________________________________ _ ~ 20. Crop insurance premium rates: 

a. 75% insured yield (Ibs. of lint per acre) _____ ---- X :x: X X .----- ------ X ,______,______,______,______1_____ _ <: 
b. 50% insured yield (lbs. of lint per acre)_________ X X X :x: ______ ______ X _____________________________ _ ::>

21. Type of operator i (enter eode number) ______________ • _________________________ . _________________________________________ _ ~ 
::>

ft 	 ~Copy from SR-301 or SHS-l forms and farm plnn sheets. • Copy only when yield is shown encircled on FCllisting llheets; enter 
b Field enumerators wiII not fill in this space. a blank if nppmised yields were not used. t-I ...... 
o If pieked in part, exclude; but report under 13 b. 	 h Uefers to insurance purchased from privnte companies only. l-3 
d Produetion converted to number of 500-lb. bales equivalent. I Owner-opemtor (1); estate operated (2); hired manager (3); unpaid ~ 
• Convert 14 b to total pounds gross weight; deduet allowance for manager (4); cash renter (5); standing renter (6); share renter (7); 

tare at the rate of 21 pounds per bale ginned. cropper tennnt (8) (see foot note 3, page 1). 
(Estimates by the farmer in 500-lb. equivlllent bnles lost by hnil ~ 

eonverted to Il total net weight basis by dedueting an ll110wance for .~ 
~ 

tare. 

~ 



__ ____________________________________________________________________________________________ 

_______________________ _ _______________________________________________ _ 

• • • 

----1 

Schedule number_____________________ _ Page 4 

......items 	 1938 193911940 1941 1942 1943 19,14 1945 1946 
~ 

22. Cotton acreage plullted after idle land ·--- ________I_____ "'~I===_r::==_=r==:==r=_:::=r:::==_=I==I==I==I==I== 
23. Fertilizer and ammoniates: 

ll. Commercially mixed fertilizer-total pounds np-	 ~ plied per acre on cotton _____ -_ • _______ ._._ • ___ 1___ -- _I. __ • -_1 ___ ., _1 ______ 1______ 1______ 1______ 1______ 1______ 1______1______1_____ _ gb. Ammoniates (and potMh) us side dressing-t.otal
pounds applied per acre on cotton______________ _____ 1______ 1-_____ 1______ __ ._1---- __ 1- _____ 1_____ _ Z1- 1______ 1______ 1-- 1______ 1______ .... 

c. Totul pounds of l~ofllmercilll fertilizer lind am-	 0moniates applied per uere 011 cotton ____________1- _____ ______ 1______ 1--____ __ 1______ 1______ _____ • _____ >1 1______ 1------1---- 1______ 1- _ 

t"l,24. Non-farm work of operator; 
t:C 

a. Percentage of totul (llll!lIoili/ll1! required ________1_____ -,-- ----,- _____,______1__ ----,----- -1- ---- -1-- ----1---- --1------1------1-----h. I)ercentuge of thJ1(:required during crop season___ _______________________________________________________________________ _ 
25. 	Percentllgc of operator's farm time lost during crop ~ 

season __-- ____ -- ______ -- ---- ____ ------ ______1_-----1----- -1-- ----1------1-- -- --1------1------1------1------1------1---- -'"1--- --- ~II. BeClmse of i11llCSS~_~ .. 	 _ 

Zb. For oth(!r reaSOJl.'S than olT-flLrlll work (flee 2·1
tlbove}_________ ... __ ... ,.. _...... ______ .. ___ .- __ .. __ .. _... __ .. I .... __ __ 1_____ ______ 1_____ - ..... __ 1___ ___ 1__ -- __ \ __ ___ 1______ _____ _1_ ... _ ~_ • ... 1 .1- ....... _1_ ... - • 1 
 ~ 

2{). Type of labor used (share-croppcr {l)j hired (2); 	 .t.;>fllmily labor (3» ___________________ .. ____ .. ____ 1___ ~ __ I ______ 1______ 1- _____ 1______ 1______ 1______ 1______ 1______ 1______ ._ -_ --_. _____ _ 

S27. Trnctor use;
II. 'l'rllctor own(!d during (cheek spaces) 10__________ ____ ______ _____ ______ ______ ______ ______ ______ ______ ______ _____ _ rn1--	 1_____ ~I 1- 1 1 1 1 1 1 • • 

t1b. Cotton hll1d prepllrcd with tractor (1111 (1); none t;d(2); pllrt (3» ______________ - __________ --_ -_- _1 ______ I. - ____ 1__ - _ --1- - ___ -1-- _ - - -1- - -_ - _1 ___ -_ -1_ -- -- ,- _ - - - -.- - - - - -. - - ----,--- - -  '1:! 
t-3('. ~1~;io(3)r~~~1~~~_~'~:l~ _~~::~~ _~n~~ ?::_I~~J~~_~2?~_I ______ 1______ • ______ • ______ • ______ • ______ • ______ 1______ 1______ • ______ , ______ , _____ _ 

0 
d. Cotton cultivated with tmctor (ull (1) j nOIlC' (2) j 	 ""J 

part (3»________ • __________ . _____ -- - -- __ - __ ,.- _____1------1_ " __ __ 1 ______ _____ .1-- ____ 1_____ _____ 1____ __ __ 	 --1---- 1 1______ 1- -_1-- > 
28. Method of harvesting (hand picked (1) j sledded (2); ~ lIlachine picked (3); snapped (4) j sledded IIlld .... 

snapped (5) j machine picked followed by hand 0 
q

29. Agepickersof operator_(6) i other.. (7)) - _--- ----- _ --- -- ---- ______________ ,,--1-_____________ -" ---/------1---________________________________________ ---1--- ---1-- ----1-- -- --1--- ---1------1-----______________________________ -- --1-,. --"' -1- -- -- "1--- - -	 _ ~ 
b. 111 tbiiS cornDluuity ________________ ... _________________________ " ______ - _____ - ________________________________________ _30. ;,elO~ ~fli~xK~:~~~~ _~r~~~j~~g_ ~~~~~I~:..... - - - - - .. - - -1-- -- --1------,------1- ----., -- ----1------1------1------1-- ----1------1------1------ ~ 
c. In other regions of COttOIl BeIL ________ • ______________________________ - ____________________ ow. 

31. Price r.ceeived per lb. of Iint _____________________________________________ J 
• Land on which weeds hllve grown, or which hilS been allowed to b Check all yeurs during which u. tractor WIlS oWlled. 

remain. idle for a period. Do not include lllnd growing Jespedezll, cut 
or uncut, or other hay in II regular rotation. 



_________________________________________________ _ 

- ..
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1 
I 

1 
Schedule No. _______ • _. _________ _ PageS 

32. Year of highest cotton yield since 1937: ___________ •________ (year) 
Farmer's reasons for high yield this year 1.___________________ _2. ____________________ 

3. ___________________ _ .... 
Z 

Year of lowest COttOIl yield since 1937: ____________________ (year) >:j 


Farmer's reasolls for low yield this year 1.___________________ _
2. ____________________ 
3. ___________________ _ ~ Notes: ______________________________________________________________________________ • _________________________________________ _ 

~ 
en 
o 
Z 

E~~I~~~t;r·~-e~ti~~t;~f-q~~lity-oT;;c-~-r;I~--------------------;------------------------~~=~;~:~:~I:~--~~~~~~~~~~~~~~~~~~~~~~~~~~ ClGood__________ Fair__________ oor_________ _ 
Checked by 

Prepared by_________ ~---------------------.--------------
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INSTRUCTIONS FOR COMPLETING SOUTHERN STATES 

COTTON YIELD VARIABILITY QUESTIONNAIRE 


Part I: GENERAL INSTRUCTIONS 

1. On the basis of the aerial photos selected for the sample, make a 
list of the farms to be visited. Check with 1946 listing sheets to see 
who the 1946 owner and operator of the farm were. These data may 
not be available for some farms because all farms did not cooperate 
in 1946. Corrections can be made when you visit the farm. 

When this rough working list has been prepared, attach it to your 
aerial photo and prepare to work in the area shown on the photo until 
all farms in the sample have been contacted. Work only in the part 
of the photo specified in the sample. 

Obtain farms where the operator's dwelling falls within that part of 
photo specified. Follow this rule even though the major acreage of the 
farm may fall either inside or outside the part of the photo selected. 
'When a farmer opemtes more than one tl'act,U4 either in or outside the 
sample section of the aerial photo, get only the farm tract on which 
his dwelling is located. Omit all other tracts except in question 6. 

2. Data are to be obtained from the 1946 operator by visil; and per
sonal interview, supplemented by data from AAA files. If the operator 
has moved outside the community and cannot be located, turn in the 
form as a blank. 

3. In reporting the annual data (Part II of Schedule) for each 
farm, begin with the year 1946 and work back year by year until the 
farm was subdivided, combined, or there was a change in the operator. 

Only one operator is to be shown for each farln irrespective of thtl 
length of time t11e farm 11as been owned by one person. 

In the case of reconstituted farms, show complete data only from 
the date the farm was reconstituted (subdivided or combined) until 
the end of crop season 1946 when operated by the same person. 

For example, suppose a farm owned by A and operated by B 
was subdivided in 1942 before the beginning of the crop season, 
although B had operated the farm since 1940. Show data for 
1942 through 1946. 

But if a new operator, C, had come on the farm beginning with 
the crop of 1943, data would be shown only for 1943 to clate 
inclusive. 

If the farm had never been l'iubdivided, data would have been 
shown from 1940 to date in the case of operator B, or from 1943 
to date in the case of operator O. 

Subdivisions or combinations after the 1946 crop season may be 
ignored. 

Study items 5b, 5e, and 5d. The shortest period established by 
any of these three items will determine the opemting period for the 
farm. This opemting pmiod will determine the maximum period for 
the annuaL data (items 11-32) bttt in no case 10aL annuaL data be 
obtained fOl' years in l.vhich 110 cotion was planted (items 1Sa, lSb, 
lSd-1, 13d-2, 13d-S). If no cotton was planted during the operating 
period do not fill out the Hems beyond 5f. 

(!~ "Tract" mnans all the land inc\Ilt\('d until'\" 011(' SHS-I contract. 

. 
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4. Enter acres to the nearest one-tenth of an acre, and yield data 
to the nearest pound. Show all other data to the nearest whole number. 

5. Practically all data will be obtained from the farmer. But 11a, 
13a, and 15a are to be copied from SR-301 and SRS-l. Question 17 is 
to be obtained from the following forms: FOI-27-0; FOI-503-0; 
FOI-603-0i and supplements; question 20 is to be obtained from the 
following forms: FOI-203-0; FOI-303-0; FOI-503-0; FOI-603-0 and 
supplements. 

Part II: INSTRUCTIONS FOR ITEMS 

1. SCHEDULE NUMBER refers to the consecutive farm completed in 
your county for this study. For example, the first questionnaire you 
complete is to be numbered 111." 

2. SRS-1 and SR-301. Show both serial numbers if applicable. This 
will give a check on your work. If recently reconstituted, only thc 
SRS-1 number may be shown. 

OAUTION: Some fai~mers may have more than one work sheet. 
Be sure to get data only for the farm number in 1Jour sample. Empha
size to the farmer that you want. data only for that particular SRS-1 
number. 

5. OPERATING PERIOD OF THIS FARM. This section will determine the 
number of years to be ineluded in answering items 11-32. 

(a) Include cropland, woodland, pasture, etc., which correspond 
to the work-sheet unit for 1946. 

(b) This item will show the period during which the farmer 
operated the farm continuously since 1937. The latest period of 
1tnintemLpted operation is the guide . 

(c) and (d) Ascertain whether cropland has been deducted or 
added to the tract by any method and the latest date of such sub
divisions 01' combinations in each case. 

Any subdivisions or deductions from cropland occurring after the 
end of the 1946 crop season are to be omitted. For those during 
the 1946 erop season, enter an IIX" only und omit all other infor
mation. Howeyer, if subdivided in April 1946, 01' before the 
beginning of the crop season, show the date. 

(e) The operating period of the farm is from the latest date of 
either (b), (e), or (d) ublJVe, through 1946. 

(f) Ascertain years during operating period in which cotton 
was grown. If cotton was not grown at all during the period 
shown in 50, discontinue further quest.ions on this farm and 
proceed to til(' next· farm on your Jist. In order to keep lhe record 
straight, turn in the inromplete scll('clule 011 these nOl1(~otton farms. 

6. (c) ACREAGE OIl' OOTTON HARVES1'ED in all tmcts in 1946. Add 
ncr'eage lwrl'ested only of all rotton in all lmcfs in 1946. Do not in
nlude acreage of eotton abandoned. Not.e: For items (n) to (f) see 
schedule. 

7. LANDTJORD ANn OPERATOR INFORMATION. 
(a) Show 1946 landlord of tract and his address as this in

formation may help to loeate the farm if the 1946 tenant has 
moved away. 

(b) 1946 operator ancl his address arc to be obtained when the 
farm is visited. 
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(c) Operator's status in 1946. Oheck the space which shows 
tenure status for the majority of the acreage. For example, if a 
certain operator owns 200 acres of cropland and rents 50 addi~ 
tional acres, check "owner." A farm may be operated as an estate 
if the owner is recently deceased. 

"Hired manager" would apply if someone is paid a sum to 
manage the farm. 

"Unpaid manager" is applicable when a relative manages the 
farm without compensation i or if with modest compensation, when 
it is not nearly appropriate to the managerial job. If paid a share 
of the produce, however, the relative is best classified as a paid 
manager. "Oash renter" applies when the operator contracts to 
pay a fixed sum of money for the use of the farm; tlstanding 
Tenter," when he contracts to pay a fixed quantity of cotton. 

A "share renter" is not a "sharecropper." He owns workstock 
and equipment and contracts to pay a fixed share of the crop as 
rent, the size of the share depending upon how much the landlord 
furnishes in addition to land. This type of tenant has considerable 
freedom in the operation of the farm. 

"Oropper tenant" has most of the characteristics of a share
cropper as he does not own workstock. But in this case the land
lord does not liye on the farm. It follows, therefore, that the 
cropper tenant (although in many respects a sharecropper) exer
cises a good deal more judgment in managing the farm, and for 
this reason is classed separately. 

(d) If owner-operated, how did owner acquire this farm? ASl'el'
tain only in the case of owner-operators. Lellve blanks open for 
all other four classes of operators. Let the highest proportion 
govern. For example, 1f the major portion of the land was ob
tained by inheritance, ancl only a small acreage by purchase, 
e,heck the space after inheritance. 

(e) Education of operator. For schooling of operator, show 
total years in elementary school and high school separately from 
years attended college. If a high school gracluate, enter 1111/' 
Years attended agricultural college applies only when the agri
cultural course was taken. When both agriCUltural and non
agricultural college were attended, enter years attended after each 
type. If the farmer studied vocational agriculture in high school, 
show total years he studied the course. 

(f) Origin of operator. Ascertain where operator grew up ancl 
lived prior to the time he became a farm operator. Be governed 
by the mnjol' portion of his life. For cxample, if he liYed in a cit.y 
in the Cotton Belt for 20 years and outsirle the Cotton Belt, on 
a farm for 10, check the spaec for tlfrom a rity in the Cotton Ben." 

8. OFF-FAR::-I WORK OF THE OPERNrOR. Check space to indicate the 
type of nonfarm work in which the operataI' engages regularly. If none 
is engaged in regularly, cheek the space for 117." Nonfarm work in
eludes work for which a wage 01' salary is .earned. Do not include in 
this category custom work and wage work for other farmers. Answer 
this question if the operator engagecl in nonfarm work regularly for a 
few years. See Pal'\:. II, number 24, for annual data on this question. 
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INFLUENCES ON COTTON YIELD AND ITS VARIABILITY 179 

9. SOIL DESCRIPTION OF COTTON LAND. Answer each subdivision
(a), (b), (c), or (d:-by placing a check mark in the space which 
meets most nearly the description of the major portion o.€ the land 
normally devoted to cotton in the rotation system. If the farmer ap
pears to know his business, his opinion regarding the soil description 
should be sufficient. Otherwise, reach a conclusion by personal observa
tion of convenient fields, or by inquiring of the neighbors. 

(e) Write in soil type if readily available in AAA office, or if 
this information can be obtained reliably from the soil survey map 
for the county. 

10. FARM PRACTICES USED IN GROWING COTTON. 
(a) Yea.rs from the breeder refers to the time which has elapsed 

since the breeder grew the seed. If all planting seed is purchased 
each year from the breeder, then check IIdirect from the breeder." 
However, if the grower buys enough seed from the breeder each 
year to plant a field and uses the seed from this field to plant 
the entire crop the next year, and if he does this regularly, then 
check Ill. year." If he carries over the same seed for a second 
year before seed is purchased from the breeder and the cycle 
repeated, then check 112 years." Be governed by the predominant 
practice. 

However, watch a case of this kind. Farmer A may buy enough 
seed from the breeder each year to plant 5 acres. Then the next 
year he may plant his entire farm with the seed from these 5 acres. 
He may sell the remainder to farmer B. Both farmer A and 
farmer B would, therefore, be planting seed 1 year from the 
breeder. Also this: If A had held over his surplus seed instead of 
selling to B, and then planted the old seed the following year, he 
would that year also have planted seed one year from the breeder. 

(d) Poisoning. 1-1-1 poison refers to a mixture of water, mo
lasses, and calcium arsenate applied by mop, or otherwise, to the 
plant when it is small. The number of applications means the 
number of times over the entire crop. Count to the nearest whole 
number of times. After the plants become large, applications of 
calcium arsenate may be made as dust, usually with a blower 
type of machine, either hand or power operated. 

ITEMS BY YEARS 

The operating period was determined in question 5e. Transfer to 
this space the same date. The years included in this period will deter
mine the years for which annual data will be obtained (items 11-32). 

CAUTION: Draw a line through all the annual spaces which are 
prior to the first year in the operating period. For example, if the 
operator came to the farm in 1941 and no change in the cropland area 
of the farm has occurred since, the operating period would be 1941 
to 1946. Therefore, mark out all annual spaces for 1938, 1939, and 
1940, as only the period 1941 to 1946 will be used for annual data. 

But even in this period annual data are to be shown only for the 
years when cotton was planted (item 13a, 13b, 01' l3d-1, 13d-2, 13d-3). 
If no cotton was planted in 1943, the spaces for this year would be 
left blank on all paoes-not marked out. Likewise, if no cotton was 
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planted in 1941 this year would· be left blank-not marked out as 
described above. 

11. OROPLAND, Include land used for crops plus land temporarily 
idle, or fallow, in any year, The v.creage corresponds to the cropland • 
in the AAA contract for the farm under consideration. • 

(a) Reported by AAA.. Copy from SR-301 or SRS-l. 
(b) Reported by the farmer. Obtain from the .operator esti

mates of cropland operated on the farm tract under investigation 
for the period 1943 to 1946. 

12. LEGUMES are considered to include the acreages of leguminous 
crops produced in any given crop year. Alfalfa and other crops left 
for one or more years will be counted. Include the following legumes 
also: 

Oowpeas for hay, left for seed, or cut but not intercropped. 
Soybeans for hay,left for seed, 01' cut but not intercropped. 
Lespedeza, first year, second year, etc. 
Austrian winter peas sown in falL 
Orimson clover sown in fall. 
Bur clover. 
Kudzu, crotolaria, sericea lespedeza, 
Ladino clover. 
Alsike, sweet clover, ·white dutch, etc. 

13. OOTTON ACREAGE. 
(a) Enter from AAA records (SR-301, SRS-1 forms) the actual 

acreage measured by AAA representatives for the farm in July
August for the period 1938-42. This is the acreage for compliance. 
In some cases after initiul measurement the farmer was required 
to plow up acreage in order to comply. This plowed-up acreage 
will be covered later under d-l. It is included with the abandoned • 
acreage from the planting date under AAA measurements fOl' 
compliance. Acreage for 1943 to date mayor may not be available 
in AAA files. If the farmer has continued to cooperate, data 
may be obtained through 1940 from SRS-1 and from the farm 
plan sheets. In any event obtain cotton aCl'eage and yields as 
completely as possible from AAA files. 

(b) All data from 1943 to date will be as reported by the farmel'. 
This will generally be the acreage harvested in the fall. Acreage 
harvested in the fall includes all acres from which some cotton 
was harvested. Include such acreages as were harvested in whole 
or in part, However, if some acres with a good crop were not 
touched, because of lack of labor, omit. If harvested in part, 
include. 

(c) For office use. This space is not to be filled in by the enu
merator. 

(d) To get a picture of crop failure, this question must be 
obtained with some care. 

(1) Pertains to the period 1938 to 1942 and is an attempt to 
build up the AAA measured acres as shown on SRS-1, or SR.-30l • 
for this period to a planted acreage equivalent foJ' the farm: • 
Include acreage abandoned (left idle or put in other crops) pl'lor 
to the AAA measurements and such acreage as was plowed up to 
meet compliance with the farm allotment. Do not count crop 
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failure after the AAA measuremCllts were recorded, as the aver
age yields are computed on the. basis of AAA measured acres. For 
example, if in 1942 a certain farmer abandoned 5 acres because 
of failure, etc., prior to AAA measurements and then was required 
to plow up 2 acres in order to meet AAA compliance, enter 117" 
in the space for 1942. If no acreage had been plowed up, "5" 
would have been entered. 

(2) Pertains to the period from 1943 to 1946. We wish to get 
a figure that will show the difference between the farmer's planted 
acreage at the beginning of the crop and that acreage which he 
reported as harvested in the fall. Include all cotton acres aban
doned because of failure, whethei' 01' not they are planted to 
other crops. Any acreages that were harvested in part and in
cluded in total production should not be shown here. 

(3) However, if there are any acres which, although producing 
a crop, were not touched because of lack of labor, and if this 
acreage has not been included in the acreage as reported as har
vested by the farmel', then this acreage would be shown as not 
harvested in this space. 

14. PRODUC~.r.ON OP COTTON, 1943-46. 
(a) Obtain pl'odudion of cotton from the farmer in equivalent 

500-lb. bales for 1943-46. This will enable computation of yields 
in 15b. 

(b) Convert to gross weight and deduct for tare-21 pounds 
pel' bale ginned. 

15. COT'l'ON YIELD. 
(a) Enter the actual yield as shown on SR f01'111s and farm plan 

sheets for 1938-46, or such years short of 1946 as arc aVI1,ilable in 
SR-301 and SRS-1 for111s and farm plan sheets. 

(b) For 1943-46 the data are as reported by the farmer and 
for part of this period may alren,dy have been obtained by the 
AAA and entered in SR-301 or SRS-I. If so, they will already have 
been entered in 13a. How('ver, obtain 14.a from the farmer for as 
much of the period 1943-46 as applies to the opArating period. 
This avoids missing any years and perhaps may avoid a second 
trip to the farm (data for 1938-42 will always be available in 
AAA files), Compute yields (15b) for 1943-46 by dividing 14b 
by l3b. 

(c) This space 1:8 not to be filled out by the field enumerator. 
16, HAIL J",oss. Obtain hail loss in terms of 500-lb. bales lost. Con

vert to gross wcight by deducting 21 pounds per bale foi' bagging and 
ties. 

17. ApPRAISED YIELDS. If appraised yields have been prepared for 
the farm in connection with the insurance program, enter yield in 
pounds for such years as are available. These are availn.ble from 1938 
to 1942 on FCr form 27-C, which will be supplied by the State office 
of AAAj for 1943, 1945, and 1946 from forms FCr-303-c, FCI-503-c, 
and FCI-603-c. In the event no appraised yields were used, place a 
dash in the space. 

18. FEDERAL CROP INSUUANCE. Indicate years when Federal Crop 
Insurance was in cffect by writing in the appropriate code (yes (1); 
no (2)). The Federal Crop Insurance program was in effect in 1942, 
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1943; 1945,. and 1946. Only these years will be considered in this 
question. Obtain from the farmer directly and check with such records 
as are available in the county office on farmer participa'tion in the 
l!'ederal Crop Insurance Program. • 

19. HAIL INSURANCE. Indicate whether the farmer bought hail insur- • 
ance from private companies. He may have done this irrespective of 
whether he purchased Federal Crop Insurance. Code proper answer 
as shown on schedule. 

20. CROP INSURANOE PREMIUM RATES. If crop insurance premium 
rates have been computed for ,this farm in connection with the Fed
eral Crop Insurance Program, show cost per acre in pounds of lint for 
75-percent coverage and for 50-percent coverage. Obtain from fol
lowing FCI forms: 

1942 FCI-203-c 

1943 FCI-303-c 

1945 FCI-503-c 

1946 FCI-603-c 


21. TYPE OF OPERATOR. Show yeal' by year the change in the type 
of operator by entering an appropriate code number. See footnote 1, 
pagc 3 of the schedule. 

22. COTTON ACREAGE PLANTED AFTER IDLE LAND. Idle land is de
fined as land which was not cultivated for a period because of opera
te;"s inability to get to it or otherwise. If a crop of hay is cut, the 
hl.,lll was not idle j also, if the system of rotation requires a hay crop, 
like lespedeza, which is left uncut, such land would not be considered 
as idle land. 

Fallow land is distinguished from idle land in that it is idle lanel 
which is employed in a regular rotation for the purpose of resting the 
land or building up a moisture supply. Such land is plowed at intel'- • 
vals in order to keep down weeds. 

Idle land is the term more applicable to the Eastern States and 
fallow to West Texas, perhaps. Enter year by year the acreage of 
cotton planted in that yea?' which was idle for one or more years. Do 
not make an entry herc if land was fallow. For West Texas sec sheet 
on dry fanning practices attached to questionnaire. 

23. FERTILIZER AND AMMONIATES. 
(a) Commercially mixed fertilizer. Show total pounds applied 


per acre of all commercially mixed fertilizers. 

(b) Ammoniatcs as side dressing. Sulphate of ammonia, nitrate 


of soda, calnitroJ etc., applied to cotton after it is up. Enter 

average pounds pel' acre of all classes considered together; that is, 

if part sulphate of ammonia and part nitrate of soda are applied, 

show average rate per acre. Include also potash and kainite ap

plied as side dressing. 


(c) Show total of all fertilizer applied pCI' acre of cotton. Add 

23a and 23b. 


24. NONFARM WORK OI!' OPERATOR. 
h) Show year by year the percentage of the operator's total •• 

time during entire year which was .devoted to nonfarm work off 
the farm. 

(b) Show year by year the percentage of the operator's time 

during the crop growing season which was devoted to nonfar~1 
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work off the farm. However, if the farmer engages in work only 
during the "lay-by" time, July 15 to August 15, do not count such 
time against time off during the crop growing season. 

25. PERCENTAGE OF OPERATOR'S FARM TIME LoST DURING OROP 
SEASON. 

(a) Because of illness. Oount 7 months for the crop season. 
Do not count time lost during July 15 to August 15 (lay-by 
season) . 

(b) For other reasons. Time lost because of family troubles, 
financial troubles, police, etc. 

26. to 28. See schedule. 

~9. AGE OF OPERATOR. Enter to nearest whole year. 

30. EXPERIENCE GROWING COTTON. An actual count of years of ex

perience the farmer has had growing cotton on the present farm. Any 
acreage of cotton planted in any year would be sufficient to count th~ 
year as a cotton year. 

Years of experience growing cotton in the community includes those 
years on the farm in this record plus the years during which cotton 
was grown on other farms in that same community. Years of experi
ence growing cotton in other regions should be interpreted to include 
production of cotton at such distance from the present farm as to 
represent a different set of conditions of production-soil, weather, etc. 

If a farmer says he has grown cotton all his life on a particular 
farm, or in the community, do not enter his age as the years of experi
ence, but make a deduction to allow for the years of his childho,od 
when he did little 01' no work in the cotton fields. Ask the farmer to 
estimate the age at which he began working in the cotton fields and 
make the deduction accordingly . 

31. PRICE RECEIVED FOR COTTON. Omit. 
32. By referring to item 15, the years of the best and poorest cotton 

yields can b(~ determined. Ask the farmer to explain why he thinks 
the yield was high (01' low) in each of these years. 

NOTEs:-Enter in this space information about the farm which you 
think may have a bearing on variability of yield. 

ENUMERATOR'S ESTIMATE OF QUALITY OF RECORD 
If it is a complete and accurate record, check "good." If incom

plete and inaccurate, check "pOOl'," etc. Give reasons for rating, that 
is tell why it is incomplete, inaccurate, etc.) 01' vice versa. 

"Prepared by" is filled out by the person responsible for getting the 
data together and interviewing local ffl'mers. 

"Ohecked by" is filled out by the person with overhead responsi
bility for the report. He should check the figures for reasonableness 
and confcr with the person who actually obtained the data relative to 
his methods. This assures a certain standard of performance in com
pleting the data. 

* u.s, GOVERNMENT PRINTING OFFICE; 1951.953351 

Por saln by thn Superintendent of Documents, U. S, Government Printing Office 
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