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. | Technical Bulletin No. 979  ®  May 1949

| UNKTED STATES
PEPARTMENT OF AGRICULTURE . .
WASHINGTON; D. €.

Inflyence of Fertilizers on Growth Rates,
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UMERQOUS FERTILIZER experiments with cotton have been
condlucted in the Southern States. In the majority of these ex-
poriments such criteria as yields, lint and boll characteristics, disease
folerance, or similar factors have been used o determine optimum
fertilizer practice for a particular soil type or region. The results
are considered applicable to nreas where like conditions prevail.
Other stndies have compared growth rates and frniting habits of
the cotton plunt as influenced by varieties. fertilizer treatments. and
various cultural practices; these plant responses have been corteluted
* Submilted For publiention December 17, 1048,
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with yields or quality factors. These experiments have a somewhat ®
wider range of applicability.

The experiment described in this bulletin was conducted af the
United States Cotton Field Station, at Greenville, Tex., from 1987
Lo 1941, inclusive. It involved a study of the effects of nitrogen,
phosphoric acid, and potash, each wlone and in combinations, on
growth rates, fruiting habits, and certain fiber characters of 2 single
viriety of cotton, It was designed to determine the puarticular effects
of fertilizers that contribute to higher yields and their concurrent
effects on eertain quulity factors in fiber. The findings nre here
summarized,

SUMMARY

A strain of Acaln cotton was grown on Flunt eluy, at (ireenville, Tex.,
for five successive years, both with and without fertilizer applications,
and studies were made of the influence of the fertilizor trentments
on growth rates und feniting habits and on eertain fiber characteristies.
‘Who fertilizers were applied ab the rate of 600 pounds per aere and
in five different vatios of nitrogen, phosphorus, and potassium, namely,
0-15-0, 3-9-3, 9-3-3, 0-0~15, and 15-0-0. Under the conditions of
the experiment the 0-15-0 and 0-0-15 fertilizers exerted very little
influence on the growth rates and Fruiting habits, whereas the nitrogen-
bearing fortilizers were generally effective. .

Applications of nitrogen fertilizers influenced both early and Ipte @
growth vates of the main stalk, the growth rate of fruiting branches,
the number of flowers per plant, the distribution of flowers in the
seeond to sixth week of the flowering period, the number of bolls per
plant, and the yield of seed cotton. They did not influence the stage
of development at the time of initintion of fruiting, the length of the
boli-shed period, the percentage of {lowers developing into mature
bolls, or the length of the boll-matiration period.

The greatest cffects of the fertilizer con'ﬁJinatimis on the fiber prop-
erties weve observed in an inerease of fiber length with high phosphate
and high potash fertilizers and » decrease in length with combinations
containing nitrogen. The growth rates and fruiting were very gen-
erally and, in some cases, markedly influeneed by seasonal changes,
ns were nlso certain, but not all, of the fiber properties that were
measured.

REVIEW OF LITERATURE

Ficld experiments on Hhe blackiand praivie soils have shown (1)®
i a fairly definite manner the fertilizers best adapled for cotton on
sotls of the central Texas section and the degree of response that may
be anticipated. MeNamara, Hooton, and Porter (17) compured sev-
cral varictics of cotton on the busis of their growth rates and their
response to seasonal conditions at Greenville, Tex. The present study
15 similar to theirs, except that the comparisons here reported were @
made among fertilizer treatments rather than amoeng varieties. The
literature reviewed by the above authors (4, 1/), a paper by Cool on
shedding of cotton (4), and several pupers dealing more partienlarly

* Itatic numbers {n parentheses refer to Literntare Cited, p. 30.
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with fertilizer effects are all pertinent to the present study, as they
show the response of the cotton plant to its environment.

Williams (22) found that increasing the percentage of phosphate
in w complete fertilizer substantinlly increased the percentuge of the
tolal yiekl obtained at the first picking. Stmilar jncreases in the per-
centage of nitrogen (ammonia) caused little or no change in this re-
spect, and increases in potash reduced the pereentage of total yield
at first picking., These results were obtained on Cecil sandy loam of
the Piedmont provinee and on Norfolk fine sandy loam of the Constal
Plain section of North Carolina.

Musgre ve and Coe (48} found that increasing the nitrogen content
of fertilizers from 4 Lo 6, §, and 10 percent caused cotton to mature
at lnter dates.

Warner (22) studied the effect of nitrogen, phosphoric acid, and

otash on cotton growth on Orangeburg fine sandy loam at Flovence,
8. €. Increasing the percentage of phosploric acid in a complete
fertilizer caused general inereases in the number of bloows set through
the fifth week andl in the proportion of total bolls for the season which
these blooms comprised. The percentage of total yield ab first pick-
ing varied ina general way with the bloom records. Ammonia (nitro-
gen) increased the number of blooms and prolonged the fruiting
SENE0ON | H)'Imsphoric acid tended to nceelerate mate iy, but it did net
change the length of the boll-maturation period.

Luchwig (/4) found that neither the quantity of nitrate applied as
fertilizer nor the time of application had o perceptible effect on the
Jengih of the square or the boll period. e states that his result, in
hmrmony with the findings of other mvestigators, “indicates that
relative length of boll period is dependent upon hereditary chavacters.”

Nelson und Ware {£4) studied the effects of the three fertilizer con-
stituents on fruiting of cotton on Puluski very fine sandy loam in Ar-
knnsus,  Nitrogen Tiad the areatest effect for this soil. This element
inerensed the number of squares, blooms, and bolls; the size of bolls;
the lint in 100 bolls; and the yields, but not necessarily in proportion
to the rate of application. Percentage of earliness, weight of seed,

lint indlex, percentage of lint, and staple length were little affected
by the nitrogen applications.  OF the above characters the lowest ap-
plication of phosphoric acid increased percentage of earliness, but
{his was not true of higher applications; phosphoric acid increased
bolt size. Potash appeared to increase slightly the numbers of squares,
blooms, and bolls, also the yields and the percentage of earliness.
These investigators found that shedding took place in proportion to
the number of blooms that developed and that the preportion of
shedding was not affected by any fertilizer.

Studies hy Ewing (£) and Harland (7} indieate that the ywaduetive-
ness of the soil does not greatly alter the percentage of shedding.
Cook (4) stated that a genetic fuctor is plainly indicated in plants
that abort all their buds while their neighbors mature good crops.
Kearney and Pecblos (9) also concluded that th. ghedding of flower
buds and voung Loils is determined partly by genetic factors,

Reynolds and cowarkers {16, 17) gtucdied the effect of fertilizers
on the lenglh of cotton fiber. They found some differences thas,
though statistically significant, either were not Jurge enough to be
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detected consistently in commercial classing or were cansed by some-
thing other than fertilizer treatment. Their studies were conducted
in Texas on Kirvin fine sandy loam, Lufkin fine sandy loam, and Lake
Charles clay.

Youngblood (24), in a general study of the correlation between re-
ported it length and soil type, conciuded that the longer lint came
from the more fertile soils, but noted an exception in the case of the
Pledimont and Couastal Plains soils. On the other hand, neither Arm-
strong and Bennett (2} nov Sturkie (21) found significant differences
i fengih of ling in cotton of the same vuriety grown on geod and poor
s0ils,

From this review it wonld seemn that fertilizer treatment and fen-
errl environment altered such chavacters as time, rate, and extent of
feniting but affected other characters, probably genetic, little or not
ak all,

The manifestation of a fertilizer effect may not be immedinte, as
discussed by Balls (2), who found an inhibition in the growth of the
stean of gy plian cotton to be followed 29 days tater by u decided break
in the flowering curve. This interval agrees closely with the time
hetween the first appearance of the square and its date of biooming.
He concluded that the factors that control the flowering of any bud
nuy have operated 29 days (under the conditions of his experiment)
prior to flowering,

EXPERIMENTAL PROCEDUKE

Ire this experiment the effects of five fertilizer vatios on growth
rates, fruiting habits, and certain link characters of cotton were com-
pared with plots that received no fertiiizer. Fertilizer ratios used were
0=15-, 3-9-3, 9-3-3, 0-0-13, and 15-0-0, cach applicd at 600 pounds
per acve each year, These were selected key ratios from amony those
comprising the festilizer trisngle (79), which was used in prelimi-
nary nvestigations in the blackland section. Restriction of the ratios
nornally comprising the fertilizer triangle to the five here selected
does ot give n bulanced system, but it does permit estimation of the
efleels of the three elements singly and ot two widely differing nitro-
gen-phosphate ratios with the potush elerent constant.

These treatments were arranged in 2 6 by 6 Latin square, nnd the
experisnent was conducted on the same aven of Flunt elay ut the
U. o Cotton INield Station. at Greenville, "Lex.. L957—LL, inelusive.
A Shatter strain of Acala cotton was planted each yoar; for the first
3 years planting seed was from the same lot, while for the last 2 years
new seed was obtained {rom the original source. Satisfactory stands
were obtained cach year,

The years 1937-59 were quite uniform, and climatic vecords reveal
no eutstanding departures from a norminl seagon. This is reflecied
in the uniform coiton yields of unfertilized plots for these 3 Yeres,
and particelarly for the first 2 years {see table 11}, A wet period
late 1n June and easly in July and a dry swmmer occurved in 1940,
The 1941 season was wnusually wet. An"extromely dry year wus not
erwounlered during the course of the experiment. Local station rin-
fall records for the -vear period, recorded in cooperation with the
United Stales Weather Bureau, arve suminarized in tabie 1.
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Tasee L—Rainfall recorded at the Cotton Field Station,
Greenville, Tex., 193741

Month 1937 i 1938 1939 1940 1941
Inches { Inches | Inches § Inches | Inches

JBHMBEY o ae oo ciean 4. 41 7.31 3. 67 0. 68 .47
L3S T T Y o U UD AR .72 6. 12 5. 31 3. 47 2, 44
Afnreh oo e e ommmoen 5. 83 3. 78 2 82 2, 6 374
Aprit oo e - o ———— e 1. 45 7. 68 4, 23 5. Uh 7. 04
Y 7 R 1. 41 i. 28 2. 41 6. 45 5,93
T e midamn—as 3.30 2.78 2. a7 4. 78 10. 38
Ty i aaiaa 1. 84 2. 69 .77 4. 12 3. 17
AUBnSst L e vmnmvmemaomaa a, 68 .04 3. 21 5. 84 225
Seplember. ... . e emmmmmem 2 40 1.43 .25 . aY .45
Oelober . i e anmn 4. 16 .23 1. 87 2. 0% 7.48
Novernher o oaoman. e 4,12 3. 20 5. b3 8 04 1,96
Deeotnber. e e 6 27 ¢ 1.7 118 8, U8 2. 97

Toltluecuoeorcmamanaont 4L LT 300187 33,52 | 5L 55 50. 00

Methods used in these studies for measuring and vecording growth
rates were devised by McNuwmara, Hooton, and Porter (/{). De-
velopment agtained duving the fruiting stage wus vecorded from §
representative plants, selected and tngged prior to flowering, in each
of the 36 plots. Subsequent examinations of these tagged plants were
made af infervals of 2 days ov fvss, and vecords were mude of the
numbier of nodes below the fivst fruiting branch. date, and position on
the plaut of all flowers, shed bolls, and open bolls. A separite record
sheet was kept for cach plant, but ‘in tabulating the dafz prior to
statistical analyses o mean value for the 5 plants was caleulated for
each plot.

Lint studies were made on fibers from bolls that opened within the
game - to 8-hour period and developed near the central part of
the tugged plants.

Yield data were obtuined from the entive group of pluts after
gird rows were eliminated,

Kearney and Harrison (8} found that exvly botly of Pimu cobton
procuced shovter Gbers than bolls of the main cvap. Porter {13) also
forred that in upland cotton midsenson bolls produced longer lint
than eavlier or later bulls, and seeds in the eentral part of the lock
prodaced longer and more representative average staple lengths than
sevdd from either the base or tip of the lock. For these reasens. sam-
ples for fiber analyses were selected from bolls produced near the cen-
ter of the plant aud individual seed saniples were taken from the cen-
tral pare of the locks,

All datn were analyzed statistically by methods entlined by Haed-
gear 2, Nithongh snatyses Tor each year's data were made. maxi-
mum dependence is placed in the combined analyses of the 5-years’
it and diseussion is kargedy based on those records.

Field data give o complete record of the loeation on the plent of
each Torm that developed bevond the Nower stage and s subsequent
histery. TFrom these records the length of various ceitical intrvals
thal might conveivably be influenced by fertilizer can readily Lie cal-
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culated and ceduced to numerical data. The measurements discussed
here arve those deemed most uppropriste to a characterization of plant
development.

INFLUENCE OF FERTILIZERS ON CROWTH RATES AND
FRUITING HABITS

Numpert oF Nopes At EanLy DaTES

Nade counts provide n convenient means of cha racterizing the carly
developinent of the cotton plant. The 1wo lowest nodes are opposite
and mark the points of attachment of the cotyledon leaves, Succes-
sively higher nodes oceur in w spiral arrangement around the main
staiky this permits rapid and nccurate counting.

Nade votints were made on 20 planes selected at random from each
plot at severul encly dutes in 1939, 1940, and 1941 (Inble 2). It s
appuarent that fevtilizer did have a marked effect on enrly developent.

In 1939 the 3-9-3 Feriilizer stimulated developent to the extent
of 0.9 additional node by June 8, und plants fertilized with 9-3-3
averaged 0.5 of additional node. By June 18 all fortilizers contuining
mtrogen were siimilarly effective, 1t 1940 (hese sane Tertilizers stimuo.
latesl the carly development of additional nodes and the 0-15-0 ang
0-0~15 fertilizers were included in this group as weil. The effect of the
all-nitvogen (15-0-0) fertilizer wus not evident, however, until the
second date of record. In 1941 the same thuee nitrogen-bearing fer-
tilizers that were outstanding in the two preceding years aceounted
for the production of additional early nodes.

Tanue 2—Number of nodes* at early dates on cotton plants treated
with different fertilizers, Greenville, T'ex., 193941

1934 [ 1940 1941

Preatinonts

I
i
ro.e? 12,
KE]L ORI ;
3

June 8§

June 'ISE Fune 8 EJwne 28§ June 19 July 2

Ii *HG Qg . 10. !

LT VIS LT L0 EEL

. s LI : %] 9,

. 10,04 12,87 =5 *ET . 10.

W=0-0.._ ... . Lp 103 320 g *xp, . **|2
None... oo aaeo oo b 10 i 12, [ 7! i3 . iQ.

i *10, G :*%13, ¢

Least signilieunt differonce
-
A-percenl level s k3 ] . 36 .48 i .48
{-perecnt level LR R .49 g .3
Fovalue | o ool Lo L FR 5T '!**ﬁ. O 2 %30 TH *¥10. 55 %*12, 47 i**?‘;’. 50
i ! | i

I #*=yulgnificant al l-pereent lovel; *=significant at 5-pereent level,
Numser oF Noves BErow Tk Fuiist Frurtise Branci

Normally the lowest nades on the plant. including the cotyledon
noues. produce onty leaves; hence while the plant is making this early
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growth it might be considersd in a formative stage of development.
The plant passes into the fruiting stage with the appearance of the
first floral bud, which usually is to be found on a fruiting braneh
developing at the seventh to ninth node, or from the axil of the fifth
to seventh true Tenf. This first floral bud marks the initial stage
the development of the first fruiting branch, and it it is retained by
the plant it becomes the first boll of that fruiting branch. A count of
nodes below the first fruiting branch on fertilized and unfertilized
plants is thus eapable of showing whether fertilizers influence the stage
of development ut which fruiting is initiated.

Tanre d—Vumber of nodes below first fruiting branch as influenced
by fertilizer treatments and by years, (reenville, Tew., 103741

Exrnnmesran Dara

l Cen-
Trealmoents (037 1938 1039 1940 1941 eral
‘ wiean
) S . - )
O—-150 i [ A3 7.5 7.0 7.+ 7.9 T. 41
N . '3 | 73 [ 76 | 7.5 | 7.3 7. 21
O-8-3 o imimmmracmaaaaa) BT 748 7.3 7.3 7.3 7.23
010 e i ememeeneat 8 T3 7.8 7.1 8 4 7042
153-0-0 .. o eaaa ceeme, BD E 7.2 i 7.4 7.0 6. 9 7.19
NOWE o oceee i iimmecmeace e, 87 ¢ 7.6 T4 7.6 21 7. 50
Cienernd menn Looooo. L6700 740 | 745 | 742 1 7. 55 i 7. 33
ANALYSIS OF VARIANCSH
P ovalues
Te-
ErCes Sum - Required at—
Sourco of of :rl‘[?r':,

free- | squares | SO Taund ?

o G-per- 1-per-
cont cent
level level

Tolal oo o0 : 179 (112 .15 T (RN (UPRUNRUUPUPN DI SOUpIEpE,
RoWS e e e e mmaae ; B i [ T O P PP
Columns .. oonvaan. 1 .08 200 3 TUUUPN DSUIEREN S
Treatmenls ... a 2, 60 . A2 l. 49 2,71 4. 10
Torror it o ccmans cimmas 20 705 IR T I (U TSNS S
YEPS . e 4 18, 39 4. 60 PF¥LD 1T 2, 48 3. 56
Yenrs ¥ rows ..o .. .. .20 5,412 R [ T SO [
Yeours X columns ... Xy 5. 344 B (L SO ST,
Yenrs X treatments._ G 20 10, 18 .ol l **2 13 1, 70 2. 11
Frrov b . ... e 80 i9. 23 .26 R N
I Least significand difference between general means: Yetrs Fr atments
Af S-pereent wevel . L L e am e eremam——— 0. 23 0. 32

At l-pereenit level, _ oo o aaeee .30 e -

2 #% .= ginifieant al Lhe L-pereent level




5 TEQHENICAL BULLETIN 978, U. S. DEPT. OF AGRICULNURE
¢

A sy of node connts below first fruiting beanch, as mude o
s study, is given in table 3. An annlysis of each yewr's dutin was
mude sepavately, but these analyses are not reported.  Sigunificant
diflerences oceurred in ondy 1 year (1941), when the §=0-3, 9-3-3, and
1=t} Fertifinovs caured the fruiting branches to develop from flie
lower nodes rather thaw on unfortilized cotfon,

An analysis of viadunee of the 5 years’ data is given in table 3, It
is apparent that it this compasite. record no significant effects of
fert Bizers are indicated, leading to the conclusion that fertilivers do
not consistently alier the stage of deselopment at which fraiting is
iitinted. The signilicunt Jeuars X treafiments inleraction reflects the
ellectivencss of fortilizers in 1 year of the 3,

There were highly siguificannt differancos ambnge the years with ve-
spect 1o Hie node namber af which the lowpst Troithne branel was
borne,  Lin this respoect 1597 is particalurly outstanding for the exrvly
stage at which fruiting was inbinted.  There wore no significant dif-
Terences wmong the 3 succeeding yewrs, 103810, and tfruiting was
iniliated at o somesht Jator stuge tn 1941,

Lhus, Teoms the node connts it would seem Flat the five fertilizer
combinations coverod by this study did wot consisiontly uiter the stagre
of developmuent reqaisite for the inifiation af fruiting, The st
Lruiting breneh appeared when {he Mant bore an aversge of 7.3 nodes.
As noted under “Numbor of Nodes at Early Dutes.” cortain fertilizops
stimalated move eapid, early devetopment and thus [rowght the plants
to the stage requisite for initistion of fraiting alb cavlier dutes. The
three nitrogen-bearing foitilizers Bl 0-3-5 and 15-0-0) were
most consistent fn stimulating such earty development,

Tvrenvan Barwres Fikst Frowess oy Successive FRUTING BRANCHES

The interval (in days) between first flowers on suecessive feniting
branehes has been found to be an necurate nnd 1eadily measured index
of the mrowth vate of the main stall of u colfon plant (tahle 4).
Analysis of varianee by venrs, made separately but not veported herve,
shows that significant” differvaces were canfined o the first 3 yeurs,
although distinet trends nre evident throughout the 5 venrs® vosults,
b enclvof the first 3 yeurs the 9= and 13-0-0 fortilizers caused more
rapid development of nodes on the winin stall. and in 1028 the 3-0-3
ratio was wlho effective. The 0-15-0 ol 6-0-15 fertilizers were not
effective tn any insfance,

When all ol the daty sre pooled. the 9-33 wnd 15-0-0 tortilizers
siguifieantly hustened the developwment of the maiu statk. Thejr
successive nodes were produced i oan average of 268 and 2.66 davs,
respectively, compared with 252 days required by unfertilized
colinn.

Growth rafe differences wore highly significant among the vemrs.
The rate Tor the fist 2 years was slower than for {he last 3, which
showed Jittle doviation in their growth rates,

Ananalysis of variance of the S-vears results is presented in tahle 4,
Highly sianificant diflerencos hotwoen yvearsare shown and signifieance
hetwewn treutments, but no intersetion gf years X breatments,
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Tasrk 4.—Interval in days between first flowers on suceessive fruiting
branches as influenced by fertilizer treatments and by years, Green-
witle, Tex., 193741

IixrerimeNTAL Data

Gon-
Troulments 1037 1538 1039 ersl

moan !

[EEEYRFEILTE
RN N
B B3 B3 B9 1D B2

tepo poto 19

LR RS EIE Rea kS S

~
"
o
193
o
-]
-]

ANanysis oF VARLANCE

{
! F vaines
i

e-

Carees . Hom i

N . ; Mean
Boyree L of ! ﬁ\ 1(uul'c
froe- | squered £l )

dom

Ttequired at—

Found *
ot D-per- | 1-por-

cenl cong
level

Potul oo e aa ¢ .20
ROWS e e ! i LA

. i i .49
T TN Ty T ra {1 SRR 5 L TH
BrvOr e e o vmmmaeaaa=} 20 . 8D
YOS e : 4 A
Yenrs ¥ TOWS, L ......r 20 .40
Vears ¥ columnps o o0 20 .07
Yeard X troatments oL 20 .78
Kror b I se 1. 25 .03

east signifieant difference Detween gepernd menns: Yenrs  Treatineils
Al S-prreend level 01l
At T-pereent level. ool e e e e o I L5
2w zpfppifiennt al Lhe [-perceut lovely F=signifienul nb the S-pereent fevel.

Ixteivan Burwesx Suceessive Frowens o Frurrine BRANCHES

The interval {in days) between successive flowers on fraiting
hranches provides nn index fo the growth eate of a particular frailing
branch. .\ swnmuary of these measurements and analysis of varinnce
of the d-years’ data are ghven in (able 5.

Based on the S-yenr record the 3-8-8, 8-3-0, and 13-0-0 fertilizers
retluced the number of duys requived For the pradaction of 1 new node
on the fruiling hranches, Further, there was a progressive reduction
in the lengih of Hime rooived for this developnent in the series, Trom
3-89-3 through 8-3 to 15-0-0 fertilizers.  The difference in interval

ROGHNL = ——2
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required between 3-9-3 and 15-0-0 was significant.  The 0-15-0 fer-
tilizer increased the time required for the development ot successive
nodes while the 0-0~15 fertilizer had no consistent effect. As qenaral
menan a new node was formed on the fruiting heanches in 6.96 cluys.

There were some discrepuncies among the years in the etfect of fer-
tilizers on the growth rte of fruiting branches.  This is reflected in
the significant years X trentments interaction.

There were afso highly significant differences among the years in the
growth rate of fruiting branches. \s was the case with zrowth rates
of the main stalk, the most rapid growth accurred in 1939 and the
slowest prow(h in 1938.

Tavw B.—Interval (in days) between sucerssive flowers on fruiting
branckes as influenced by fertilizer treatments and by years, Green-
ville, T'ew., 193741
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P Htmgignilicant ol the 1-pereent lovel; *=significant al the d-pereent lovel,




INFLUENCE OF FERTILIZERS ON COTTON 11

® Propucrion of FLOWERS
Production of flowers is an index to the potential yielding capacity
of cotton plants. A summary of total flower production %y plants
and an analysis of variance of the 5-years’ data ave given in table 6.
The three nitrogen-bearing fertilizers, which have previously been
shown to have nccelerated early development and growth rates, nlso
incrensed fower production. The effect of the fertilizers in this re-
spect increased through the series from 3-9-3 through 9-3-3, to the
15-0-0 fertilizer, parnlleling their effect on the growth rate of fruit-
ing branches, The 0-15-0 and 0-0-15 fertilizers did not have any
gignificant effects, “There were some inconsistencies nmong the fer-
Lilizer effects in different years, as shown by the significant years X

s treatments interaction.

TasLe 6.—Nunder of flowers per plant as influenced by fertilizer
treatments and by years, Greenville, Tex., 193741

EXPBERIMENTAL ThaTa

Gen-
Trentments 1937 | 1938 1040 | 1040 1 1941 eral
moenn !
. [ 10 150 1 VU 19. 2 14 19. 0 13. 9 85 16. 00
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ANALYSEIS OF VAHIANCE
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At Tepereent level oo oo e i emme—as 1. 9d 2,08

1 Ak gignilicant al the [-perecat level; *=ghenificant at the 5-pereent level,
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Tle larger nwmber of llowers in cotton fertilized with 8-9-3, 9-3-3,
And 15-0-0 mixtures is probably a logieal sequence to the more rapid
carly development and accelernbed growth rates eaused by these sume
Tertilizers,

There were highly significant differences among the years in num-
ber of flowers per plant. The numbers were remarkably uniforn in
(he first, 2 years, and were sighificantly Tower in 1939, “There was
highly significant drop trom that level in LHD, and a further highly
sienificant decline in 1941 As o general mean each plant produced
18.60 flowers. '

To further ehnracterize the effect of fortilizors on flower production,
the ditu were segregated by weeks and are swnmarized in table 7.
Datu in this case are reporied as numbers of Howers on five plants,
There were only a few Mowers fn the Rrst woek of the flowering peviod,
which beaun with thie wppeavinice of the first flower,  The numbers
inerensed to n maximom in the third or fourth week and then de-
chined unti} there were only oceasional lowers after the sixth weels.

As with totul flowers, the production of {luwers by weeks was af-
Tected principaily by the nit vogen-beaving fortilizers, Fuarther, there
s evidenee of a progression in the effect of these fertilizers. "The 5-9-3
fertilizer inerensed the number of llowers in the secand and third
weeks, following which there wis n decline. and fewer Howers were
produoced on 3-0-3 Teetitized plants than on those with no trenfmoent.
nt the fifth and sixth weels, "The 9-3-3 fertilizer caused highly sig-
niliennt inereases in number of flowers in the fivst, second, third, and
Tourtl weeks, while the 15-0-0 fertilizor increased production of
fowees throughout the Mowering period.  Thus, through the series
Trom the 5-9-5 to the 9-3-3 and the 15-0-0 ratio, the stimulating effuct
of l_lwl'l'm't"i'l izer was prolonged progressively further into the flowering
period.

Tanwwy V—Weun produriion of fowerst (by aveeks) as influenced by
fertilizer treatments, Green ville, P'ex., 193741

i
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0o-n-13 _ . .. - 30833 1hen 21v3 o4 300 21,08 5. 60
a--0 . . Ceeeo L ER| QR KIS OGT kR0g 97 kkog A0 FHRRK |7 kR12 07
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P =xiwnilicsun ot 1he f-pereent levol; *=xigoificnnt at the S-pereent level,
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INFLUENCE OF FERTILIZERS ON COTTON 13
BoLL-Si1Ep PERIOD

Eavh of the study plents shed an average of 13.3 bolls. The interval
in diys between the date of Howering and the date the boll wus shed
was recorded as the holl-shed period (table ).

The mean boll-shed period on unfertilized plants in this experiment
was 5.28 days.  None of the fertilizers caused o signilicant deviation
from Chis value when the § years' data were pooled. Analysis of
varinnee of each year's datn show thut significant diffevences oeeurved
only in 10548, which were atteibuted to the high vilue on 9-3-8-treated
plants,  In view of the lack of elfeets in other years this would seem
to be n vagary, althongl it is reflected in the hughly gignifieant years
K treabinents interuction.

Taves 8—Boll-shed periods (in days) as influenced by fertilizer
Frectments and by years, Greenville, Tea 193741

ExepriENTan Data
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0-0—13 .. .. AU BT N | Ii aa o b3 a4 50 3. 12
15-0-0 .. .. 1T s L nT bae }oss | 55 5. 30
Nowe . ITTTUOUTITl ma b ome boas sy | a8t 58
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There were highly significant differences among the years in length
of the boll-shed period. ‘The extremes were represented by 1939 with
the shortest pertod and 1938 with the longest period, Ag g general
meun, bolls were shez! 5.20 days after the flower opehed,

BoLi-Maruration Psriop

The length of the period from date of flowering to the time the boll
opened was recorded for all bolls and is termed the boll-mataration
peviod.  The pertinent data uve summarized in table 9.

The average period requirved for the maturation of bolls on unferti-
lized plants was 40.48 days, and no fertilizer caused a significant devia-
tion from this period. Treatments did not cause significant differ-

Tanws Q—Roll-maturation periods (indays) as influenced by feréilizer
treatments and by years, Greenville, Tea., 198741

ExpERIMENTAL DaTA

Gen-
Treatments 1937 1838 1639 ernl

mean !

38 2 40. §2
38, 2 X 49, 42
. . 38. 6 40, 30
B-0-15_. ... . 38 X 38 4 40. 58
15-0-0 38, . 38. 0 40, 30

. 38. 3 40, 48

38 28 44, 43

ANALYSIS oF Vanriaxce
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Rows ]
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INFLUENCE OF FERUILIZERS ON COTTON 15

ences in any of the years, the consistency of the data being attested by
the low years ¥ treatments inteyaction. Apparently, fertilizers had
no effect on the length of time vequired for the development and open-
ing of the bolls,

The clinracter of the senson materially affected the length of the
boll-maturation period, as shown by the highly significant variance
among years, lach yeuwr differed from each of the others in this
vespect. The range was from 38.28 days in 1939 to 444510 1946, The
nean interval from date of flowering to dates of boll opening was 40.43
dnys. It is kmown that late-season bolls require a longer time for
maturation than those that develop earlier in the season. This I8

TasLe 10.—Number of bolls per plani as influenced by fertilizer
treatments and by yeurs, Greonwille, Tex., 1937-41
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confirmed by the data from this study, Tt is possible that the pro-
nounced varianee among the years in length of the boll-maturation
period is partly due to the diltering proportions of early-, mediuin-,
and late-season bolls,

Nuymser or BoLis

A summary of the nunber of bollg produced on plants studied, ex-
pressed as amnual treatment means and ns general means by treatments
and by years, together with analysis of variance of the S-years duta,
is given in table 10,

The s nibrogen-hearing fertilizers increased the nuniber of bolls over
those borne on untreated plants.  As a general mean each untreated
plant bors 4.78 bolls, and the advantages due to 3-9-3, 9-3-3, and
15-0-0 fertilizers wore (.38, 1,18, and 1.23 bolls per plant, respectively.
Based on the prevating stand (1 plant per foot, or 13,756 plants por
sere) these increases ealenlated to an avre basis ngoregate 7,978 bolls
forthe 3-9-1, 16,29 bolls for the 9-3-5, and 17,608 Lolls for the 15-0-0.
The 0-15-0 and 0-0-L3 fertilizers did not have w significant effect on
number of bolts per plant, There were small disceepancies among the
data for the individual years, asshown by the vears X treatmenis intes-
action, which was significant at the f-percent level,

There were highly stenificant differences smong the years. The
suutllest number of Dolls per plant, 3.8, was produced in 1341, which
was a web vear undaverable for eotéon production.  The Jareest num-
ber, 747 bulls per plant, was produced in 1938,

Peucenrace op Frowens Propucine BoLLs

As a general mean ench plant produced 18.60 Aowers, of which 5.28.
or 25 percent, developed inte matuve bolls. Fertilizer treatments
cansed only small diffevences in the percentage of flowers that e
veloped info minture bolls, while seasonal conditions appurently had a
mueh groater confrolling influence.  This is shown by the pertinent
tatn wiven in table 11,

A faetor of greater im portance in determining the fate of o flower
i the thue within (he Howering peviod in which it is produced. When
the flowering period wasg segvegated by weeks on all trealments, as
shown in table 12, it was found (hat 8 pereent of the flowers pro-
dueed in the fivst weelk developed into unture bolls, followed by 51,
Sk IT, 16, and 11 pereent in the seeond to sixth week, respectively,
These data, which confirm many alveady published. ave a natoral
consequience of the prevailing climatic conditions, During the early
purt af The season soil moisture is usitally adequate For normal boil
development, hut during the ot dey summers the cotton is frequently
plaeed under severe stress, resulting in profuse shedding of small bolls,
squares, and even leaves,

Adnowledgr of tHhis senvonal sequence m the hnzards associated with
early and fate bolls is vahiable to the eotfon breeder in developing
stramns that will be prodnetive wnder vonditions of jnsect ifestation,
It is of valne in Planning inscet-control mensures where Hiese are
a faetor, beemsze of the speeind Importatice of protecting the early bolls,
Further, it is correlaied with vartations obfained in response to ferti-
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greatest response to
so1l moisture is fully
during the early part of the truiting

COTTON

lizers on the blackland praivie soils. The
fortilizer ordinarily will acerue in years when
adequate, but not excessive,
geason.

YiELDs oF Seep Cotron

The yields of seed cotton arve summarized and an
nnce of the § years’ datn ure given in table 18,

In cnch of the 5 years and us general means, the three nitrogen-
bearing fertilizers increused yields by highly significant margins, In
1937 the 0-0-15 fertilizers nlso incrensed the yield by a highly signifi-
cant margin, but this was not true in any other Year, nor was it evident

anulysis of vari-

Taste 11——Percentage of flowers that dev

elaped into mature bolls
as influenced by feréitiz

er freatments and by years, Greenville, Tew.,

1948741
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PasLe 12.—Percentage of flowers developing into mature bolls, segre-
gated by weeks, as infrucnced by jertilizer treatments and by years,
Greennille, Tew., 1937-41

Flowers opening in—
Year i

Tirst | Sccond i Third | Fourth | Fifth Sixth

week weok wee'k week week week
L1 7 2 72 52 31 12 i ¢
YO i 9% 33 33 20 20 3
LRt D . 34 40 23 8 22 12
[ R TH 1 R e 54 23 ol 26 16 i7
194l o rrcsvnm e 5% a3 39 30 24 16
Meni,ocerccna 59 I 5t 34 17 i6 it

in the mean yield for the s-year period. This inconsistency caused «
highly significant, years X treatients interaction.  The 0-15-0 fer-
Lilizer did not have a significant effect on yields in auy year”

The increases in yield from the $-9-3, 9-3-3, and 15-0-0 fertilizers
amounted to 161, 209, and 250 pounds seed cotton per acre, respectively,
showing a progressive wdvantage through this series. Considering
the individual years. however, the 9-3-3 fertilizer was optimum in
ench of the fivst B years, and the 15-0-0 fertilizer was oplininn i the
last 2.

There were highly significant differences in yields among the years.
The range in niean yields was from 933 ouncls of seed eotion per acre
in 1040, characterized by a wet period in late spring and a dry siunmer,
to 375 pounds in 1941, which was an abnormually wet year. Between
the extremes, the 3 earlier years differed signilicantly nmong them-
selves, but the yields were relatively stable.

Risead of Fearrnizar Berecrs oX Growril T atis axp FRUMING

Certain fertilizers caused relatively large increases in yield in this
experimnent.  There were concomitant changes in certain plant char-
acters rnd growth-rate intervals, while others were largely nnaffected.
Thus, the data contribute fo an understanding of the fundamental
factors that ave responsible for the larger yields due to fertilizers.

Yone of the fertilizers used had a consistent effeet on (1) the stage
of development at the time fruiting is initinted, as measuted by node
counts be]lm\' Arst fruiting branch; (2) the length of the boil-shed
period; (8) the percentage of flowers that develop into mature bolls;
or (1) the length of the boll-maturation perio<l.

Trie exporiment deseribed here was Aesigued to tost eifects of eneh of the
priecery plaat food elenenis—nitrogon, phospharas, aui potngsivm,  As 0 mailer
of fuer, Bowever, only elfocts frow ndditions of nitragen should be considered 0§
effoetivoly hrought out hy the prperimont ng condueted,  The soil of the Greenville
station 18 s well supplied wiik avadlalie phosphoric aeld and potash timt addi-
tiots of these copstifueats as fortilizecs did nor ineveasit viells of secd eotton,
Fhis means that some ol her soil wouald have to he selected for the experiment in
opder i got relinble nformaiion caneertting probabie offects of ndditions of rhese
clements npon the various properties of the colton pliat stusdied.



http:IlINl.nS

INFLUENCE OF FERTILIZERS ON COTTON 19

TanLe 18.—Total yields (in pounds) of sced cotton per acre ag in-
fluenced by fertilizer treatments und by years, Greenville, Teux.,
1937-41

Exrurimeytar Dara

Gen-

Treatments 1937 1838 1939 15940 1941 eral
mean i
O-15-0_ .. 642 602 5373 736 213 h63
B3O8 . 775 884 670 B55 372 |2 #5738y
s S S 839 953 702 { 1,173 5256 34539
O-0-15 . oo 784 669 587 75l 237 606
Wo-0-0. oo ... 800 32 698 1 1, 196 673 860
None_____ A e ————- 42 48 587 748 228 EYiil
General mean ¢ _____ 748 | 781 636 535 375 695

ANavvsis or Vanraxce
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Years X trentments_ .0 20 354, 92 17.75 (%%i7. 40 i.79 211
Mrrov booo L. __ i 80 8i. 29 L02 e
P Least significnnt difference belween general wneans: Yenrn  yeuluents
At Bepereent Jevel. oo . L 21.6 37.2
Ab T-pereeot level__ ... .. mmmmetm o e mmmemee 28,8 50. 8

T ¥ =xignifieant at the -perecal lovel,

The first, third, and fourth of these characlers are related to eritical
periods in the reproductive provess and ure possibly controlled by
genetic factors. All ure influenced by seasonnl conditions. Me-
Numara, Hooton, and Porter (17) found differences amorng vavrieties
with respect to all of these measurements, and there were ditterences
amoing years, both in their experiment and in the present study. It
wotld seem. therefore, that while these charucters differ with variety
and seasonal conditions, they are not readily susceplible to change by
varving the fertilizer trentment.

ertilizers did eanse significant changos in (1) carly prowth rate as
measured by early node connts: (2} the growth rate of the main stallc
as mreastured by the interval in days between first flowers on successive
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fruiting branches; {3) the growth rate of Truiting branches s meas-
wved by the interval in days bebween suceessive Howers on fruiting
branches; {(4) the nunber of lowers per plant; (3) the distribution of
flowers minong the second to sixth week of the lowering peviod; (6)
ihe number of bolls per plant; and {7) the yield of seed cotfon.

These measarements are velafed to erowth rates wid probably afleck
{lie Bruiting capacity of the plant. It is in this category of response
that fertilizor effects seem to be exerted. There were significant
differonves amony years with respect to all of these charncters, thus
domonstrating that they are suzeeptible to change with seasousl con-
ditions as well ns with fertilizer freatment.

On this Tlunt clay the 0=13 ¢ and 0-0-135 fortilizers caused such few
changes that they may be esntded s of no practieal hnportance.
Ti cont east, the Ehree nitrogen-beartng fortilizers aceelernied growth
mios and inecersed froiting eapacity by practicaily abl standurds of
poasgremient,  Ingenerad, theie effeetiveness increased through the
ceries From 309 through 0 3-3 to 13-0-0 ratios. '

Based on the dati, hypothetical composite plants from unfertilized
plols wad thove treated with 3-09-3, 0=3-3, und 13-0-0 fertilizers may
now be deseribed, Salient chnracteristios of sueh plants are given in
table 14,

INFLUENCE OF FERTILIZER TREATMENTS QN FIRER CHARACTERS

Sfaterial for exanminatisms on the influence of fertilizer freatmonts
on certain chaescleristios of colion fibers was oblained from the same
plants used Tor the first part af this veport and consiszed of 1 boll from
eaely of 3 plutis in exch plot of the oxperiment.  Thus, each treatment
and the no-treatnient cheek furnished 30 holls, ageregating a total of
150 bolls for the whele experiment each year. ach seaszon’s bolls
were produced i the cenleal part of the plant from flowers that opened
williin the =amie 24 fo --hour period. Ome seedd Trom the middle of
e oek of cael boll wis selected for arraying on o MeNumarva-Stutts
fher corter, according o the procedure outtined by the authors (12}
and Coole {3).

The leneth of each Hpadl™ of fibers Trom the machine was measured
anel the weight of each lengih gronp determined by means of & milh-
grnm badunee. The resulting dain were examined by annlysis of
varimiee (o (he following chuacteristics: (1) Pereentage of fibers
fos $hith eme-hafFineh in length: 2) tolad weight of arrays: €3) A Ni-
it denzthis (1) upper guartide length: (3 menn length of that part
of the arrays greater than one-kindf-ineh in Jengih; and {6) weight per-
centage of the length gronp in which the upper quartile length 18
loeated.

Prreestace or Fieis Liss Tiay One-Hawr Ixen ix LeENGTH

A summaey of the porcentages of fibeys Tess (han one-half inch in
length is jresented in fable 15, The weneral tiean for treatments
<howws that all fertilizer combinations inereased the peceentage ot fibers
Tewss Urin one-l b inek i length, The Teund 7 vilue for treatments,
161, indieates a Licl of signifieance Lot woens the various fertilizers
For his claencteristio, but applicaiion of the £ est reverls a signifieant
ferenee in <hart fbers attobutable o the 8-15-0 and 3-9-3 coin-
binations.
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When the genern] mean for years was considered, the lowest general

menn percentage {S49) was obtnined in 1937 and

the next lowest

{10.81) in 1940, the difference between the two being highly signifi-

cant.

'The highest percentage (14.36) was obtained in

1041, nud it is

sepurated from all the other years by highly significant differences.

Thus. it may be seen that ¢
areafer influence than fertilizer
less thun one-half inch in length,

Pho inconsistency of the results from one yeur to

limatic or seasonal conditions have a
treatments on the percentage of fibers

another is indi-

cated by the higlily significant years X treatments interaction shown

by the found F value in table 15.

Tante 15.—Percontage of fibers less thun one-half inch in length ns

influenced by fertilizer reatments and by yeury,
1037-41

Exremxesran Dara

Greenville, e,

Cien-

Treatmends 1037 1038 1939 1640 {0 erul

uwan !
0150 o 11.305 10,25 1130 10,60 § 14 63 i *11. 62
404 . s 18 L1077 11497 1 1L T PRLL 42
o8-8 - AU S Y1 7 | . 1353 L 10,78 | 11,37} 13.631 11.28
-0 13 . . - T 75 1200 10071 D AL 25 | 1467 ] 1L L4
1500 . .. o 10008} 51,76 ¢ 19,657 9.87 | 13.20] 11,23
None . Co.odTent AL 120 1081 | 15.10) 10.60
Cieneral mean ! 8.49 1 11,32 7 151,09 1 10.81 | 14.361 11.21

ANaLygis oF VanrlaNon

E | Fovalues
I
e ¢ S E i N
LEreses o Sun N 1 equired nl—
Suuree ; huf " ..\[(nn‘ 1 ! :
i free- ;o squared SQUATE  Poyng 2 i
dow ; : ; ! Aeper- % 1-per-
i i ! | cent went
| [ l level 1 tevel
: : i T
Total .. . . R L ST BT 1 SR S !I .-
Hows .. o 8 04 - L6y o oo e i aean
Colamns . a 1G9 R . .
Treatments . : 5; 17.98 .60 . L6l 2.91; 4,10
[rror . 'oep: a4 bl 2,237 ' T
Years . ‘ : 4 G060 . TAT. A2 RRGR 150 2048 3. 06
Yenrd # rows 0 2L 07 1. 20 - : -
Yeours © columns 20 . 3, 04 1, B : .
Yeurs ¥ trentments . 20 210, 66 183 ¢ FRL a6 L0 .11
Iirrar & . 80 184, 80 2031 ) - -
1 [enst signifivant difference botween genern! tenns: Yiears  Freetmiests
AL d-pereent level . 0.71 0. 81
Af L-peresut level o Mt L. 10

"

Tk sjpmificanl at the T-percent levels *omaipnificant al the H-pereent level
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Torar WEICHT oF ARRAYS

The total weight of arrays is the sum of all fibers pulled from
one side of the seeds in each trentinent. These weighis have been
Summarized for the 5 years in table 16 and show that this characteris-
fie did not vary significantly between fertilizer treatments, hut the
interaction of years X treatuionts is highiy significant, as indicated by
the Yound & vadue of 448, In other words, tertilizer {reatments did
not significantly influence this character, but seasonal weather con-
ditions cunsed it te vary inu highly gignificant manner.

Lamw 16.—Total weight of wrrays (in milligrams) as in; fueneod by
: 16— g ¥ nilligrams) " ¥
fertilizer treatmends and by years, Greenville, 7 e, 193741

Exventmestan Dava

! T ‘ ; i i Cen-
Frestnents COIBET 1938 1 1939 7 1940 | 1941 1 ol
; ! : | Pasean T
- e SR S ol : e
' H H 1
0150 .0 00 26,80 20.67 0 27.31 1 27, 14 | 23.32 | o4 s6
303 - .. _ 2,72 20,15 129,49 1 24.20 | 22.13 | 26, 34
&3 4. o ST 26,20 7 26,64 0 30,00 7 29,15 1 22,83 25, 99
815, .. L . - 27.21,29.79 ¢ 28,82 ' 26.22 ) 22 17, 26 84
G060 .. .. - ... . 26,87 ' 31,08 7 2W. 15 ¢ 27183 22.09 1 26 66
None .. ... . .. Lo 23450 32 34 D26, 37 . 25,81 ¢ 94,27 26, 45
General mean 1. . L 26,21 . 29,78 1 28,02 | 25. 78 | 22,80 1 2652
N e : L
ANALySIs oF VallaNCE
i } ' 1 £ values
¢ i f i
. Ie- ' S ; ] i R \
Cgrees . Bem ! . eguired at-—
Rouree -oof of : q-?lljalnl;:‘ $ I
frev-  seuares |7 M wound?! i
©dom P ROUBA T s e I-prer-
' ' etk . reng
1 ; ! I level | Jevel
o . . - . . .- N R e e P et ‘ - i
Totai .. - AT L SI.7T L bl
Reaws . . .. 0 .0 51 2887 ANT L el
Colimns . 5 .57 0 3031 I VR
Tremtmenis .. . 3 HROS  Bd0 oL 27 4. 10
Irrur o . . 24 K745 B L
Y e L el 4 85377 245,91 SHTO88 0 28 i 3. o
Yearsxpows, o, 28 2,17 N S S
Yeurs < columne _ 24y L R A < 2
Yeups i trontmenis 20 316,76 i b D *F 8 - LT 2,7l
Brear d ... . %0 2ET0 0 BT L. . [ e
' i
! Leant Significant differenee Bet ween general moeans: Yeurs  Urealmenls
Aga-percent devel .0 0 L L 0 L 0, 88 113
A E-percent lvel e e e iwmmeman- 116G t &l

A aignificnnt al the 1-peecent lovel,



http:0f>:3.77
http:J9J7-.il

24

Maxiatum LENGTH OF ARRAYS

TECHNICAL BULLETIN 070, U. 8. DEPT. OF AGRICULTURE

The maximum fength of an aveay is taken to be that one-eighth inch

group in which the lot

sgost pull of fibers is Jocated, and in this experi-

ment the maximum length was not affected significantly by any fer-

tilizer Dreatment as com
In comparisons of ferti
0-3-8 and

Y“ red with i

he no-treatment cheek {table 17}.
ier combinations the difference between the
| 3-0~3 combinations wis barely significant, whereas a highly

gignificant dilference was obfuined between the 9-3-3 and 0~15-0

rafios.

PCawes 1T—Maximum length of arvays {in inches) as influcnced by
Jertilizer realmnents and by years, Cireenville, T, 1937-41

FXrpmaeNTAL DDaTa

! e e
E i Gen-
Frenlmentis {1937 4 1638 . 1030 1940 31} eral
: : ' j mean !
R S L eTs 1337 L2810 1,287 1913} 1299
303 .. . B D11 S 111 I 230 1,230 L3313 1,203
LI B S (950 L350 - 1,231 230 01 3tu 1, 276
VR3S FYR e Slo2sd 13 10281 Lo2ow . 1,306 ¢ 1. 289
150~ ... et eewe. 1,273 0L3B6 1263 0 1225 0 L 330 0 1294
Nowe . o LU TTI LTI w4337 1,205 0 12817 10306 ¢ 1, 289
General mesn fooo o0 1,201 - 1340 1265 1. 254 ;1,315 J 1. 289
- e e Do s —_— ) .
ANALYSIS OF VARLANUR
! | ¥ values
N I ]
Tie- g i .
L Erees Sum . tequired at-—
Sovrce of of | H,?Il“:", :
free-  soquarey e Tound * !
dom : - . a-poer- | L-pror=
: ' ; ;otenl o cent
! : ! [odevel , level
Total oo .. N 712006 . S SO
Tuws .. .- & BT 0. 13 e e mmmems
Calumns L. o R .22 . F T SR,
Treatmenls, ... . I 2, 06 oM i. 8G Tt A 10
Frror . an 4. 36 .22 B S
Ve 4 H1. &0 15, 45 ¥%{8 28 248 ¢ 3. 50
Yours™ rows ... . a0 A1, 48 .22 . e o
Yoenrs < etlumns . an 8000 LAl . R
Yomrs o treatinenls 2 12,05 . G0 *1. 87 L7 21
lpor b . B | 25, 03 2 - . - ————
! Lenst ~ignificnnt differenee belween geneeal means: Yrurs Trentmeids
Al Sepiereent Tevel . 00 4. 0ih
A L-poreent level L2e v 022

2at Lpattieant bt Lhe

l-percent Jovel; *:-<junifieant at the A-pereent leved,
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When all treatments weve combined, the grextest maximun length,
L340 inches, oceurred in 1988, the inerease over the ofher 4 yeurs
being highly significunt, The maximum lengeh ( 1.383) in 1941 was
greater than for 1937, 1939, and 1940 by highly sinificant mern
lengihs. .

The £ value. L7, found for the years X treatments interaetion in
the combined analysis of variance {tuble 17), is significunt at the
f-percent level,

Tanee 18— ppor quartile length of arvays (in inches) as influrnced
by fertilizer treatments and by years, Greennille, Tew., 103741

BxeeriMeNran Data

- e i
: : : : i Gene
Troalments i 1937 | 838 1938 5 1940 . 194 | el
: { ' | fmear t
OO Pra s S . . PRS2 L 23t 1,132 o L2010 L8 1. 186
30300, . P T W i S | S LEI L 10 5 1,185 £ 170
933 .. o LIGT a7 b i 124 11,108 L 159
00 a5, .. L1281 L2 L ITR 1L 21 1. 178
15 0-¢..._ R 1,173 ¢ 1 Litg . 144 ] L IS8T 1. 175
Nowe.. oo L. ... i 1162 1 CLOM L ITO 11, 202 L 174
Cenernl iean 1_. . __, L6301 L2389 1L 1M R 159 ' Li95 | 1174
ANALYRIS oF Vastaxes
i i ¥ values
D De- | | ;
Dgrees . Bum : Reqguired at—
Kouree — of 3':““. ; 'i
{free-  squareg | SERIC { Found 2
- oy d-per- | 1-por-
i ; eent eont
! } leved level
Potal .. N E (T T T
Howa . .. : 5 .0n6231 0 0246,
Calumns . &L 00783 L Q01507 L 1L
Trertmenls. o, : &L 012417 | G048, 2, 64
kLrrora. . . . : 20 L DISTOE | 0GOSO A P
Yoars .. . : o 307260 OTGRIT HE8G St
Yenrsrows . 200 . 020352, L 0BIDIR.. ..
YearsMeolumns | 20 L Q31568 . 601578 PR
YoursXirealments 20 041258 802063 +*2, 44 ;
Error b, R S8, OUS3R6 . 0BORAA. T
! Lenst ~igaificant differonee hetwesn general moenans: Years Treatsnents
Al Sepervent level .. . N | N E B 6 017

At d-poreent {ovel |

. f e et it amnmmmaa. . OIS . 023
T ko qunificant &t e {-pereent lovel,
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Upper Quairrice LENGTH

The upper quartile Tength is appreximately the length determined
by commercind classification, aud is defined by Richmond and Fulton
(78) as “the length of the group nt that point on the array which m-
cludes 71 percent by weight of the fibers, beginning with the short-
ast groups.”  They wlso found a close correlation between the combing
length in gener! use by cotton breeders and the upper qun rtile length,
indicating that the upper quartile length is « fair standard of length
for any particular sample.

Tastis 19.—Wean longth of that part of eotton fiber arrays greater fhan.
an inchin leagth as influenced by fertilizer treatments and by years,
Greenvitle, Tean, 18371

KxepiiseNtan Dava

e - e <t a1 s+ e Sy e k- ——— L2 R ) s

Goen-
Treglnenis 1937 1938 1939 1Mo 1041 cral
niean !
¥ 5 T 4 T 06080 1043 1 0. M7 | L OU 1. 035 1. 004
3 1 R S L0031 1,036 L 924 047 . 988 . 084
L T Y SR |11/ S OO 1 1 921 L0331 L 013 976
L S RPN SRR 11 1 S PO {1 , Bad L0904 | 1627 1, 080
LI TR | T L9791 1. 043 L33 , 956 OB . 981
NUBG e eme o momasmmmmaa] D77 | 1.0R2 .97 L9831 L7 . 989
Concenl wenn t. oo LOS2 1 1,048 1 083 | 970 | 1012 . 989
ANALTSIS OF VARIANCE
F valucs
Tre- g
groes S 3 Required ni—
Boureo of of q? [1?::;1:
free- | squares | 59 Found ?
dom b-per- 1-per-
ceird eenk
jevad level
Total, o wo vuee oo 170 (R 17 PR FUOUOURE S [P POy
HowWs ..o neamemcas ) 73 0 Bglemmem o an mmm e
Columing. . oo e 5 1,77 57 T SRDRERUT S
Trostmets o oo ovaoon 53 4. 85 1. G0 *3, 34 2,71 4, 10
Wrror ... e manan. 20 5 78 BO b e e
YUBRTS . ccme v mammn e 4 0. 08 17. 52 |**1i6. 80 2,48 3. 5t
Yours X POWS. . canaa- 20 2 96 P T DR [ I
Years & ecobmnins L a2l 31t T 7 TR FUUURR [
Yoears ¥ frontmenls oo 20 & 06 LAah 1 #4300 1,70 2, 1t
Brrer b, e 80 12, 2t R 1 T PR, FERUUUERSRE F
1 Lenst significant differenge botwees general means: Yeara Prectments
At Bpereent evel. o oo s oo i g, 04 0. 018
At T-pereent develo oo .. L. e ieemrancaeaon 019 . 025

¢ wd e gipnificnnt ad Lhe f-pereent level; *=signifiennt ab the A-pereent level,
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Upper quartile lengths of nreays for this experiment, expressed ns
anntied trentment menns and as general means by trentments and by
years, are piven in tuble 18 und show no significant variations due (o
fertilizer treatments as compared with the no-trentiment cheele. Be-
bween the fertilizer Lreatments (hemselves, however, the upper quacttle
length for the B=15-0 fertilizer {rentment was longer by « highly sig-
nificant margin thun for the 9-3-3 treatnent.

The upper guartile Tength differences between yenrs were highly
gignificant, the menn varying from 1.239 inches in 1988 to 1,114 inches
in 1989,

ITigh significance is to be attuched o the years X trestments jnter
uction, indicating that yeurs had n definite effect on the wuy the upper
quartile length vencted to different fortilizer trontments,

Meas Lexerie or Tuar Pawr or 71k Angavs CREATER TiAN ONE-HALF
[xcn v Lexcry

The mean Tength of that part of the ar ys greater than one-half
inch in length showed no significant inerease or ‘decrense due Lo treat.
menl when compared with the no-treatment checl (table 19). The
difference of 0028 between the 0-15-0 and 15-0-0 Tertilizers, how-
ever, is significant and the comparable difference of 0.028 hetween the
0-15-0 and 9-3-3 ratios is highly significnnt.  These diflerences nre
eomparnble to those of the upper quartile length in which the 0-15-0
Tertilizer trentment, gave the longest (ibers, whereas the 9-3-3 treat-
ment produced the shorlest, indicating that nitrogen fertilizers tend
to shorten the staple lenglh,

Differences between the mean lengths for years are highly signifi-
cant, with 1938 showine the preatest mean length (1.048 inches) und
14839 1he smallest (0933 inch),

Highly significant interuction for yenrs X treatments is indicated
in tuble 19 by the found # value ot 3.00.

Weicnr Pereenrtack oF e LEnert Grour ty Wintcie 1ie Uprer QUARTILE
Lexerint 1s Locaten

Nosignifiennt differences between trentments, over the -year period,
were obfnined Jor the weight percentage of the Tength-group in which
the upper quartile length is located.  Flighly significant differences
between years were indicated, with extremes of 30,93 percent in 1937
nnd 2H98 percent in 1959 (table 20),

An analysis of variance of the weight percentage of the length-
groupy in which tho upper quartile tength is located is given in tuble
=0, in which the found # value indicates that high significance may be
attnehed to the years X trentments interaction.

Sustmary anp CONCLUSIONS
The fiber characters studied in this section nre supplemental to the

plant development studies und are based on sumples taken from the
gune plants.
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Tans 20—Weight percentage of the length-group inwhich the upper
quartile length is located, as influenced by fertilizer treatments and
by years, Greenville, Tox., 198741

PxrERIMBENTAL DATA

Gen-

Treatments 1937 19358 1939 1940 1941 eral
mean !
0-15-0. ¢ e - 29, 41 | 28 27 | 25. 00 | 27. 99 26, 25 27. 56
T 40, 58 | 30. 78 | 23.88 | 25. 61 | 26. 05 27. 38
OB o mem e m———— 22 32 | 27. 61 | 25, 30 | 25. 26 | 24. 87 | 27.07
0-0=18_ o e e m a7 48 1 28.37 | 26.38 | 27. 97 | 24,87 | 28.22
| B 4 | 28 04 | 26. 87 | 24, 54 | 28 80 25, BH 26, 76
N e s e e e e m e 21.85 | 27.72 | 23 85 | 26.18 | 24. 92 26. 90
feneral mean oo oo 30,05 | 28, 27 | 24 98 | 26. 97 ) 25. 42 27. 32

ANATYSIS OF VARIANCE

F values
s | 8 R
grees Surm ! equired at—
Source of of iI?:rne
free- | squares | i ol -
dom Found 5..pcr- ]_-per-
cent conb
level level
Total oo 179 12, 088, 87 | cccmanfmrmmmmm |- mmm |
R OWS . e eme e mm e B) 23. 67 I B i T ] PUVERER TP PR
(OIS cc e mm e ) 16. 23 .25 oo o mm e |mmm e mm
Troulmenls . oo —un b 41. 83 8.37 1. 14 271 4, 10
JDIVCT N R 20 146, 68 7.83 |||
R T 4 838. 20 | 209, 55 j**37. 62 2 48 3. 56
YoursX rows. oo o--- 20 (6l 83 £ 90 (1 2 R (WO HEU Ry
Yenrsycolumng, (. .oo- 20 12, 33 b0 - 20 SUUURRPI PSR UpUpR VPR
YearsX freatments o 20 241. 77 12,09 | *¥2. 17 1. 70 2.11
Torror O e eeeea - 80 445, 81 5. 57 leccnmmm| e em |
1 Least signifiennt dilference hotween gencral means: Years  Trentments
At Bporeent Jevel oo 1. 11 1. 46
AL T-pereent 18velo o e 1. 47 1. 99

n

2 kkamgignificant at the 1-percent level.

Fortilizer trentments increased the percentage of fibers less thun one-
half incl in length over no-treatment check, with the increases due
to the 0=15-0 and 3-9-3 fertilizer trentments heing significant. Highly
significant differences were obtained between years, indicating that
climatic conditions have n greater influence than fertilizer treatments
on percentage of fibers less than one-half inch in length,

The total weight of arrays of fibers pulled from one side of the seeds
snoach treatment showed no significant differences between treatments.
"The interaction of years X treatments was highly significant and in-
dieated o much greater seasonal influence on this charactertistic than
fertilizer freatments.




21 ~—Swmmary of all fiber characterisiics studied, together with the respective rank of each trealment, as influenced by fertilizer treal-
ments and by years, Greenville, Tex., 193741

Weight percentage of )
Percentsge of fibers the length group )

Treatmentg less than 33 inch | Maximum length Upper quartile Afean length in -which the Total weight
: in length ; upper quartile

E : length is located

Percent 3 3 Rank 1 Rank | Milligrams
10. 60 1,174 S0 3 26.45
26,84
26, 66
25,99
26.34
26.86

Mean.__ . :7.3: 26.52

sy ents
IO LS e O b Tn
i G 1o e

T oIt LS =

Least significant difference at—
S-percent devel. . _.__ 017 . 1.13
I-percent level . 22 . . . 1.54

1 *=Significant at the §-percent level.
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The maxinmn length of areays was not significantly affected by
fortilizer treatments in comparison with the no-treatment check;
however, highly significant, increnses tn length were obtuined in 1938
s compared to the other years.

No signifieant variations as o vesult of fertilizer treatments were
found in the upper quartile length of arrays as compared with the
no-trentment checle, but the upper quartile Tength for the 0-15-0 fer-
Lilizer was longer by a highly significant degree thun for the 9-3-3
fertilizer. There were highly significant differenecs between years,
and signifiennce also oceurred in the years X treatments intevaction,
inclieating that the seasous had o defimite effoct upon the way the upper
guartite lengih veacted to different fertilizor trentments.

No significant inerease or decrease cuised by treatment was found
it the mean length of that part of the aveay greater than one-half inch
in length, as compared with the no-treatment chieck, A significant
inerense in length was obtained 0w comparison between the 0-15-0
and 15-0-0 fertilizers, snl n highly Si,‘_’_!li[‘ic:lllt incrense was obtained
2 similoe comparison of the (-15-0 and 9-3-3 ratios.

"The weight pereentage of the length group in which the upper quar-
{ile fength is located likewise fatled to produce significant differences
between frealments, but the diferences between years were highly
signilieant,  Theh sigrnifiennee, as indicated by the F value, may be at-
tnched to the inferaction of venrs X treatments.

A summary of the values of each treatment and their corresponding
ranlc Tor cach character is shown in tabie 21, The only character
with significant differences between treatments compured with un-

fertilized checks was the inerease in percentage of fibers less than one-
half inels in lengrh, ativibutable to applications of 3-9-3 and 0-15-0
fertilizers,
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