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INTRODUCTION 

The suitability of the limestone soils of the prau'ie belt of Alabama 
and Mississippi for nlflllfn hilS been recognized for many years, and 
the acreage devoted to the crop increased rapidly between 1909 and 
915. About 1919, how eyer, complaints were received to theefi'ect 

that alfalfa was much less productive and shorter-lived than formerly. 
The demands for assistance in determining the cause of the so-called 
"alfalfa fuil~·es" culmjnat~d in a congressio.nal appropriation .whkh 
ennbled the maugurll.tlOn m 1925 of e~"pel'llnents to ascertam the 
causes of the difficulty and to suggelilt remedial.measures. The pill·­
pose of this bulletin IS to summariz~resiil'ts to date of the field e;X­
periments conducted by the Division Of 'Forage Orops and Diseases 
5 roUes east of West Point, Miss.,"in cooperntion with the Mississippi 

. J.\griculturalExperiment Stntion. The e~"pel'iments have not been 
·~~f sufficient dura,tion to give conclusive l·esuIts, but it is quite evident 

that the decline in yields and in longevity of stands is associated with 
the lack of lwnilable phosphorus, humus deficiency, and poor cul­
tural :practi~es. Tests with ot~el' forage crops tha~ a1?pell,l' proriiiSing 
for this sectIon have been earned on more or less mCldentally to the 
alfalfa eA-periments. ­

32030°.-34-1 
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DESCRIPTION OF THE SOIL 

. The pmirie limestone belt Qf :.:Uabama and Mississippi is n crescent­
shaped strip of land hnving ah approximate average wIdth of 30 nmes 
and extendmg from Lee County, Miss., on the north in a southeasterly 
direction to Butler County, Ala., where it turns east, terminating III 
Bullock County, Ala. Wlllle soft limestone is the predominant under­
lying rock, the area is interspersed with other geological formations. 
The leadiug counties in the prairie limestone belt huve a combined 
area of approximately 6,500,000 acres, of which less than 1,000,000 
are derived .from limestone and therefore regarded as potentinl alfalfa 
lands. The limestone soils of thiH section have been classed in the 
Houston, Hell, Sunlter, Catalpa, anci Eutaw series. Most of the 
alfalfa has been and is being grown on Houston, Sumter, and Bell 
cIaya. . 

The 'experiments ut West Point are located mainly on the Houston 
clay, . bllt with I\, smull ucrenge on Bell and Sumter clays. The 
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FIGURE I.":,,Annllul preclpltution ut Columbus, ML"~" 1904-32 (U.S. Weatber fillronll rec()rd~). 

Hiluston amI Sumter soils have resulted from the decomposition, ill 
pince, of n rather soft shaly limestone that was deposited in the deel> 
waters of the Gulf of Mexico when it coyered this section, while Bell 
clay lnrgely I'epresents wash from adjoining nreas of SlUnter nnd 
Houston clays. These soils are compact,sticky, and tenucious when 
wet, but upon plowing breuk rel1dily into a granull1r structure, due 
probably to the lime content. In dry periods the soil cracks budly, 
hut with more favorable moistme conditions the cracks fill up readily. 
The general contour favors good surfuce drainage but the water table 
is often rela.tively high, especially during wet lleriods. 

The practice of continuous cropping main y to cotton for lllll.ny 
years has reduced the organic-mutter content I1nd the :productivity of 
these soils j I1nd 115 they erode readily they should be 111 sod or some 
other cover crop dlU'ing the winter months, when rain is usually most 
abundant. 
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CLIMATE 

Irhe awerage annuul precipitation at Columbus, Miss., the nearest 
weather reporting station, amounted to 54:06. inches during the 33­
year period 1888-:-1920 and 53.34 inches for the vears 

u 
1925-32. As 

shown in table 1, the amount and distribution is generally adequute 
for crop production. The variation in annual precipitation is pre­
sented clearly in figure 1. During the summer months the precipitn­
tion is often local, while general rains occur during the winter months. 
Rains are most frequent from 'the middle of December to late ill 
March. Since evaporation takes place much more slowly in winter, 
und since the water table is relatively high, it is seldom possible to 
work the soil during this period. The frost-free period for the pnst 
8 years is given in tlLble 2. The average frost-free period for these 
years extends from. Mareh 24 to November 6. As shown in table 3, 
the lowest temperatures have occurred in January, but there is little 
difference in the mean of December, January, and February. July 
normally is the hottest month. The most abrupt changes occur during 
February. The prevailing direction of the wind is from the southeast. 
The most agreeable months arc October tl.ud November. 

TABLE l.-Monthly nnd nnnnat precipilat.ion at Columbus and lYest Point, lIUIlIl., 
1888-1932 I 

.. ,-"-. .-.~-.--~-r- ~ 

----~-..... .,... ...:-. ..... .a .a>. .0 ... a: -" ~ ;;
Yeal 2 ., :s a.. .0 a.. a.." .a ~ .;:: :-. :-. '".., 0 <> 5" <:: .. .;.i Co ..... :; :s C... Q c '" .. ..," r.. .-,: " ..," .., .-,: en 0 7; Q .-,: " - "" "" 

:s 

-. .-----
III. 111. 111. III. 111. 111. hI. 111. 1-11. 111. 111 17(. 111. 

1!12L................ 3.:13 5.04 8.44 10. IS 2.45 2.38 3.95 3.90 5.4i O.5S 1. 99 3.23 51.()() 
1922~ __...._......... 5.Ul 5.S1 12.19 3.7S 3.71 1.12 ·1.9·\ 4.0a 2.20 1.62 5.49 8. IIi 5S.\)ti 
1923................. 5. U7 II. (JIJ 11.11 6.56 6. i9 2.,,1 6.711 11.82 .50 7.31i 1i.0t 5.63 6fi.40 
1924............... ,. i.47 3. liS 6.02 0.07 .i.47 2.57 7.38 1.89 1.44 .31 'T 0.18 ·1:1.3$ 
1925__............... 11.1i3 a.22 4.34 1. 21 4.68 2.:i2 6.00\ 1.22 4.17 8.04 4.11 3.03 54. iii 
11128........... , •. '" 4. i8 :tlfi 4.29 2.66 4.1l2 2.111 2.8\ 6. i3 .52 1.61 5.54 8.M 47.41 
1927•• _•••••• __ ...... 2.39 7.19 8. Or. 1.58 7.42 5.32 2.28 .98 1. 2:1 3.33 7.07 8.22 55.0i 
1928... __ •• __ ••.••••• 2.14 3.72 7.11 12.62 2.83 7.04 ·1.80 3.111 1.28 2.32 2.84 1.18 52.18 
Ul29 •• ____••••.•".", 5.35 4.34 10.04 :l. 71 4.35 3.:12 1. \l\l 1.24 3.18 3.80 10.011 3.52 M.D3 
1030........___..... 2. go 2.83 4.97 2.04 12.41 .22 2.05 4.20 1.56 3.11 5.19 3.2; 44.115 
19'&1........__....... 2.50 4.37 4.28 1.71 3.16 2.00 5.53 4.36 1.90 2.44 5.53 9.44 47.22 J:1932.....__• __ • __ .... 11.81 7.112 3. ill 1. 44 2.36 2.01 9. Iii 4.05 1O.1i5 9.40 3.64 0.65 10.74 

Menn, 1888­
----------

t----1-:--------- ­
1920.__ • __ •• li.07 5.53 11.17 5. :l4 :1.94 4.12 4.714.34 3,011 2.44 4.19 5.12 IiI. Il!;


Mean, 1925-3'.1. 4. i9 4.59 5.8tl 3.37 5 .. 23 3.12 4.34 a.30 3.05 4. :;0 5.50 n.03 ~1.:H 


I Instruments Cor recording weather dllts were installed neRr West Point, Feb. 10. lU29. All other dllt" 
ureCrom the r~cords oC the nearest U.S. Wcatlter Bureau stlltion, lit Columbus, Miss. 

, T=trace. 

TABLE 2.-Frosl-!rfiC1Jeriod at We.~t Point, .jl-/i,~s., 1925-32 
------ -.,----- -;-----,------- --------:-_..-. 

Killing Crost I Killing CrostFrost· Frost· 
1---.----1 Cree CreeYeai' Yearperiod periodLlISt In First in Lnst in First in(dRYS) (dnys)spring Cnll spring Cnll 

------ -------I----tl---·-----I--- ----- ­
1925.............._... Mor. 15 Oct" 20 219 1029...........__..... Mar. 10 Nov. 0 240 

19211.............____• Apr. 1 Oct. !IS 207 lII30.................. Mar. 31 Oct. :U 214 

1927.................. Mar.2a Nov. 18 240 IUl1._ ........... __•••• Mar. 18 Nov. 7 234 

1928........._........ Apr. 16 Nov. 11 209 1932.................. Mar. 15 Nov. 12 242 
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T ABT,E 3.-Mean ma:r;imum, mean minimum, mean, absol.ute maximum, and 
absolute minimum temperatures (0 F.) at Colll.1nbus, Miss., for 30 year.~ 

I ... .. 
;., li1 

>. .. '" .. ~ .c .,Item .. ,oj .. S El'" .c '" El .. 
.c ~. ~ '".... 1: " 1: >. co a !I '" 2l ..

Po § :; ~ ...:; r..'" ~ -< ::;;'" ... .., -<" rn '" "" 0 Z" A'" -<.--------------------------
Mean moxhnum_. ___ 55.0 55.0 67.0 74.7 83.6 9\. 1 92.3 92.2 89.1 77.8 66.2 54.1l 74.fl
Mean minimum_____ 33.5 33.2 43.4 50.4 59.3 67.1 70.2 09.9 63.5 50.6 40.0 32.0 51. 2Mean____________ •___ 44.2 44.1 55.2 62.11 71.4 79.1 81.2 8\.0 711.3 64.2 63.1 43.0 63. o 
Absolute maximum__ 81. 0 87.0 93.0 95.0 100.0 tOS.O 113.0 108.0 110.0 1,.00.0 88.0 82.0 ------Absolute minimum__ -2.0 0 18.0 27.0 36.0 47.0 64.0 52.0 40.0 24.0 14.0 8.0 

ALFALFA 

From available data it Il.ppears that alfalfa was first grown in the 
prairie limestone belt about 1890; According to the United States 
census, the acreage increased more than 70 percent during the 10-year 
period 1905-19 (table 4). The advent of the bollweevil turned the 
attention of farmers to other cash crops as substitutes for cotton, and 
because of the success 'with alfalfa mllch inter!;1st developed in it. No 
data are availo.ble /:"s to the acreage in 1915, but it is probable that the 
pea.k was reached near that time. Beginning about 1919 many com­
plaints were received of alfalfa failures, and 'iihe decline in acreage. over 
the 5-year period 1919-24 amounted to more than 77 percent. The 
purpose of inaugurating the alfalfa investigations at this.stat~on was to 
determine, itpossible, the causes of alfalfa fo.ilures and to find remedial 
measures. The first experimental seeding was made in September 
1925, and additional tests have been sown each spring and fall since 
that time. The results so far indicate that the alfalfa troubles are not 
due to any sin~le factor, and that the crop may be profitably grown 
provided certam practices are followed consistently. 

TABLE 4.-Alfalfa acreages in the prairie limestone cOlmtie.~ of iltlisstssippi and 
Alabama 1 

Mississippi cnunties 1!109 1919 1924 11)29 AIllhnlllp. counties 1909 1919 I In24 1929 

-:1-43- --4-1 -9-; Aui.•1IJgll __ .• __ .______ 5 ;j ~ 3Chicknsnw.__________ :128Clurke______________ • 99 8 6 Bullock ______ • _____ • I 147 I__.__ ~______ __ 
OIay __________ .. _.. 1,632 2, 820 23 181 Butler_______••______ 2 .______ 5 _______ 
.T usper___•__________._ 10 1l 21 ••_ Dalllls__ .. ____ ,,____ 280 89 189 ur,
Lee.. ______________ ._ 745 1,905 484 ---839 Greene___ • ___________ 2,496 988 101 __ 
Lowndes.. ____....__ • 1.268 2,504 585 5nO TIale__ .... __._______ 500 2,57i 757 --553
Monroe.. ____________ 1,lli3 5,154 337 7fill I,Qwndes ..• _____.__ 474 12i 1 20 
:-<ewt.on______...... __ 3 9 6 18 Macou. __ .. _. ____ .___ 3 ___ .___ 2 1\ 
:-<oxubee_________ •___ 1,018 898 230 63 Marengo •.• _______ •• 2(;4 1,109 597 305 
Oktibbehn... ________ 294 05 0 38 Montgomery_________ 3G9 380 500 446 
Pontotoc .• _______• __ 45 330 73 38 Perrr___ _____________ 400 1,231 '36 618 
Prent,iss_____ ._ •__ •_.. 44 li5 195 229 Pickens.. ________ .___ 445 8401 4 22 
Ullnkln____ . ___ ••__ ._ :J .; ______________ Sumter______________ 1,013 439 90 73 
ScotL___________ ••__ • r. o 20 89 Wilcox______________• 142 130 ______________ 
Union____ -- _____ .____ 3 91 120 26 ----i---

Tutu!....______ • 6,400 8, 124 ~,9SB\ 2,161 

--------~--~~-~-~ --~--------~-~---.~---
Figures taken from United States census report. 

VARIETAl, TRIALS 

. The vadetal trials of alfalfa conducted during these investigations 
have included most of the important domestic varieties and strains, 
as wen as several from foreign sources. Depending on ability to I 
survive cold, these alfalfas are placed in three groups as follow$; 
Nonhardy, medium hardy, and hardy. The nonhardy alfalfas.,o~ 

I 
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which Hairy Peruvian is an exam~le, recover rapidly after cutting, 
and under favorable conditions pro;;luce'a greater·tonnage of hay than 
most other sorts. None of the alfalfas in this group is sufficiently 
cold:-resistant to be .considered dep~ndf(ble .for this .section. The 
medium-hardy group IS made up mmniy of regIonal strams of common 
alfalfa. that have developed where ratIler low winter temperatures are 
of frequent occurrence, thus resulting in strains that are intermediate 
in cold resistance. Kansas, Utah, and Dakota Common alfalfas are 
among tho best-known strains in this gl'OUp. The hnrdy 01' variegated 
alfalfas, of which Grimm is a representative, are cold.;resistant but 
recover slowlv after cutting and generally are less productive than 
alfalfas of themedium-hardy group where winter conditions favor the 
latter. Both the hardy and medillln-hardy alfalfas -tend to become· 
dormant with the advent of shorter days and cooler Weltt11er. 

The results of the varietal trials sown in the fltll of 1921i and the 
spring of 1927 m'e given in tables 5 and 6, respectively. No fertilizers 

1.1 

~...... 

FIGURE 2.-Alfnlfn vnriety plot.s photpgrnphcd In October 192i. Noto the In(c growth of ArIzona COlllmull 
nlfalf21 Just to the lert; of t.ho center, liS c')lIIpnrec\ wIth ~\he growth or Turkistlln nlflllfn ill the ndJoiuing
plots on the right.. 

were ltpplied to these plots until the sl)ring of 1929, when those sown 
.in 1925 were top dressed with 16 percent snperphosphltte, at the rn.te 
of 500 pounds per acre. The plots sown in 1927 have not been fer­
tilized. As shown by these tables, the nonhardy ltlfalfas are less pro­
ductive, especially after the first year, thltn the hardier sorts, due to 
a gradual thinning out. The fact that they continue to grow late in 
the fall (fig. 2) and often make consideri1ble growth durin~ warm 
periods in the winter has resulted in the plltnts becoming mfected 
with Sacketts disease and also injured by cold, with a corresponding 
loss of stand. Some reduction in stand bas also been noted during 
the summer, especially before the plants become well established. 

The hardy alfalfas produced a good quality of hay and survived. 
satisfadorily until the severe winter of 1929-30, when they appeared 
to suffer more injury than the medium-hardy alfalfas. The average 
Ulmual yield of air-dry huy of the hardy alfalfas has been almost 
appreciably less than that of the medium-hardy alfalfas, and about 
the SlIme as that of the nonhardy nlfalfns. However, owing to better 



If 

. 

Cl 

6 TECHNICAL BULLETIN 419, U. S. DEPT. OF AGRICULTURE 

stands, the quality of hay prvduced by the hltrdy alfalfas in most 
cases has been superior to that obtained from the nonhardy sorts. 
Turldstan alfalfa, which is decidedly cold-resistant, has pl'ovcd to be 
one of the most unsatisfactory varieties, both as l'egards productivity 
and survival. The rapid deterioration in stands of this alfalfa seems 
to be due in part to its susceptibility to leaf-spot disease under humid 
conditions. Since the hardy alfalfas yield less than the medium­
hardy alfalfas, and since they have not shown a greater tendency t-o 
sl~ve, t~e:y are. not recommended for this section. From the datil 
avaIlable It IS eVIdent that seed of common alfalfa from Kansas and 
Utah is as satisfactory as any alfalfa for the prairie limestone belt. 
Argentine alfalfa, seed of which is sometimes imported in considerable 
qnantity, h!1s given about as good yields fiS Kansas find Utah alfalfaR. 

TABLID 5.-Annual and average yields of air-dry hay and estimated stand of several 
varieties and strains of alfnlfa sown in the fall of 1925 

Acre yield Estfmt\tcd 
stand in­

Vnrlet.y or ~!rnin 
1920 , HI2i 1028 1929 Avcr· 

age 
Fall oC 

1929 
Sprin!!
oC 1930 

Nonhardy ~'I'oup: 
Hairy Peruvian••.•••.••••••••••••••••••• 
Smooth Peruvian.•••••.•••••••••••••••••• 

Tons 
1.20 
i.13 

Tans 
3.61 
3.44 

7'0718 
2.08 
1.04 

']'0718 
3.21 
3.26 

Ton8 
2.52 
2.44 

Percent Percent 
30 4 
44 ; 

Arizona Common............ ,........... 
Spanish..................... , ............ 
Italian.................. 

1.13 
1.06 
1.20 

3.36 
2.67 
3.84 

1.78 
I.W 
2.13 

2.80 
2.57 
3.60 

2.27 
1.07 
2. 69 

37 
54 
60 

\1 
4 

13 
South Africnn •••••~•••••:::::::::::·.... • 

Medium·hardy group: • '" 
Kansas Common............. ' ........... 

1.19 

1. 78 

3.34 

4.56 

2.17 

2.m 
2.90 

3.62 

2:42 

3.15 

68 

70 

Iii 

;~ 

Utah Commoll........................... 1.48 4.M 2.60 3.40 3.01 70 42 
Argentine (Chubut) ...................... 
Argent! ne •••••••••••• , .••..••••••.•• __•••• 
Dakota Common........... , ............. 
Lebeau••••••.• "" .................. , •••• 

Hardy group:
Gfimm.......... , ......... , ••••••__ ••••__ 
Ontario Variegated ••• , .•.•.••• __ ••••, •••• 
Cossllck..........................._•••••• 

1. 51 
J. 46 
1.23 
1. lJ9 

1.03 
1.00 
.99 

4.39 
4.53 
3.47 
3.57 

2.77 
2.85 
3.31 

2.71 
,2.56 

2:17 
2.37 

1.62 
J. 66 
2.21 

3.65 
3.86 
3.33 
3.00 

2.90 
:1.03 
3.03 

3.06 
3.10 
2.55 

.2.53 

2.UO 
2.13 
2.38 

65 
70 
70 
70 

80 
72 
72 

:1; 
:15 
~)(I 

J(J 

8 
I.~ 
10 

~~~~l~r:ri::::::.-:.".-____________.~::::::::::::::: . 60 
1.00 

2.93 
2.11 

2.90 
1.72 

2.84 
1.92 

2.11 
1. iO 

73 
17 

flS 
3 

'First cutting not included. 

TABLE !i.-Annual and average yields of air-dry Itay awl estimated stand of ,~l'veTal 
varieties and strain.s of alfalfa sown in the spring of 1927 

Es~I'Acre Yiehi 
mateu 

"nriety or slrnin stnnd 
A \'er· in Call or1927 1928 , 1929 1930 , 1931 nge 11131 _._---------, .. --------------

Nonhnrdy group: Tau., Tan.' Tan" Tons Tan. Tans Percent 
llfliry Peruvian.......................... 1.83 1.44 3.02 0.71 2.21 1.8. 15 
Arizonn Common._ ..................... . 1.09 1.30 2.94 .79 2. !l5 1.81 2; 
Spanish......__.... , _•••••••• " ..•••••• __ .84 .05 2.33 .55 2.Q7 1.35 ao 

Do......___........ , ................. .87 .96 2.51 .57 2.23 1.43 :If) 
Italinn............................... , ... . 1.14 1.43 3.15 .77 2.90 1.89 flO 

Medium·hardy b'l'OUP: 
Kansas Common....__ •••••. __ .......... . 1.50 I. ill 3.22 1.04 3.5:1 2.21 0.; 

Utnh Common.••__ ........ __ •__ •• __ •__ • 1.24 1.32 2.02 .95 2.90 1.88 fi; 


Do. __ ..__• ,_ .....__ ...... __ ........ .. 1.37 1.43 2. U5 .04 2.86 1.91 (l() 


Dakota Com:(l",Dn......... __ •••••••••••••• I. 69 1.86 3.7i .98 3.71 2.40 55 

Do.. __.......... ' ... ____............ 1.06 I.S1 3.17 .114 3.42 2.02 52 

Dakota No. 12.......................... . 1.30 l. 47 3.07 .84 3.18 1.07 fiS 
Lebeau................................... 1.22 1.45 :1.0$ .88 3.07 1.93 113 

IInrdy group:
Grimm................................... 1.07 1.10 ~.90 . i2 2. i8 I.n 42 


Do..........._...................... .. 1.02 1. 24 2.01 .06 2.68 1.70 :Ij 

Ontario Vnriegn(eIL ..................... . 1.10 1.47 2.09 .85 3.09 1.86 25 

Cossack•• "'" ...__.................. '" • 1.24 l.m 3.45 .83 3.22 2.07 :13 

'I'urkistan................................ .87 1.10 2.39 .81 2.48 1.54 2 


, Third cut.ting not hWludcd. f I.e\\' yields title to severe drought. 
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FERTILIZER EXPERIMENTS 

In pl~elimi.tH.ry fedilizer. tests the only' a,ppreciable incre.ase·in 
growth of alfalf!\- resulted on plots receiving stable manure 01' phos­
phOl'US (fig 3). Nitro~en and potash alone did not affect the growth 
materially, and when combined with phosphorus to make Ii complete 

\ 	 fertilizer, increased ..the yield very little, if anY,over phosphorus alone. 
This being the case, later ,experiments were designed to determine (1) 
the comparative vahreof manure and the three commonsonrces,of, 
phosphorus-superphosphate, basic siag, and .raw rock-alone and 

FIGUItE 3.-Hnr...estlng a second cutting of alfalfa on the fertilizer plots. 

in vario11s combinations, (2) the most eeonomicnlrates of application, 
and (3) the titne and frequency of applying for best results. 

The yields of hay from the fertilizer t~sts sown in 1926 and 1928 
are given in tables 7 and 8, respectively. The basic slag used in the 
1926 seeding was known as Duplex baSIC slag phosphate, the analysis 
tag showmg 16 f-;:,;rcent of available phosphoric acid. As this product 
is no longer manufactured, ground open-hearth basic slag was used in 
the later tests, applications being increased to correspond to 16 percent 
superphosphate. 

TAIIJ.t, 7.-AnnllaZ (J.lI.,z average acre lIielcis of air-dry hay from fcrt.ilizerl plot.s of 
alfalfa, .~own m the spring of 1926 

~'qrtlli7.f·r lind rll(e or nI1JlliClI_tl_Ul_'~__J._IU_2_0-1-~ ..I~I~ Average 

Ton~. Tons t Ton8 Ton~ ,Tom 
No fertlll?.er ._•.••••••••• h ••••• _ ................... . 0.23 I.lJi 1. 13 0.79 1.03 

:!O tons stable manure..................._......._... . .79 4 • .'i3 a.79 3.76 3,21 

10 tons stable manure, 500 lJounds superphosphnte ... . 05 4.M 4.39 3.55 3.28 

li(JO pounds superphosphate ....... _.................. .37 :1.46 3.O'l 1.96 2.20 

250 pounds superphosphate....._......._...._....... .32 3,24 2.fH 1.84 2.00 

2 tons ground llmcstonfl ........_..............._.... .40 2. 03 1.62 1. 29 I. 49 

1,000 pounds hRsic slag ........................_.... .4() 4. 02 2.85 2. 25 2.38 


http:fertlll?.er
http:pl~elimi.tH.ry
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TABLE S.-Annual and average acre ·yields of air-dry alfalfa hay comparing the 
effect of manure and different. sources of phosphoru8 alone and in combination, 

'i r 

\' ~ 

sown in the spring of 1928 

F~rtlJlzer RIlII rnto of II1111llcntlon 

No fertilizer_________________•_________________ • _______ 
20 tons stahle manure_____________________ •_________ ••. 
20 tons stahle manure, 600 pounds superphosphate (16percent) _..____•___________••• ____________ ••____..___ 
2Q tons st.ablemanure, 250Pounds8u/:rphosPhate______ 
20 tOilS stahle manure, 250 polml s superphosphate

annually_ • _____ ......._. ____.... __ ._ ..____.._.._____ 
20 tonsstable manure, 5OO/lounds hllsicslag •••_________ 
20 tons stable manure, 1;000 poullds l'alY rock phoR­phate. _____________.._............ __ .. __.. __..___..._ 
10f,onsstahlemanure..________ .. __ .................. __ 
10 tons stablemanure, (.00 poulllls superphosphate...._. 
10 tOilS stable manme, 250 poundssuperphosphatc.. ____ 
10.tons stable manure, 250 pounds superphosphate

annually_" ....____.... __ .. _.__ ...._____ ...____ •____ 
]0 tons stable manure, 500 pounds bllsic slag _. __ ..__ .... 
10 tons stllble lDallure, 1,000 pounds TIllY rock phos­
pha~e..___ ..__ .. __.. __ ....__ ._ .....__• ______ ._.. __._ 

1,000 pbunds superJlhosphate_ ..______._ 00 " ",,'

I,O(]() pounds h<lSio slag~ ___________....._..___ •• _______ 
1,000 poundsrnw rock ~ItOSJJhllte-.--- _____ • ___ 00 ______ 

iilM)pmmdssuperpltosp Illte (blenninlly) .... ___ • __• _____ 
500 pClunds busie sIng (blcnnlnlly) ...... _______________ 
250 pounds superphosphate (nnnutllly) __ .....,,___ •• __
250 pounds basio sIng (linnunlly) ___________.. _________ 

A"er­102l! 1029 1030 1031 1932 nge 

--:-------
Ton. Tom Ton. Tons T-:~!" Ton. 
0.00 1.89 O. !l9 2.16 2.23 1.03 
2.00 3.20 1.72 3.55 3.19 2. 75 

2.00 3.25 1 ill1 3.05 3.78 2.98 
1.00 3. fl6 1.98 :1.84 3.50 2.00 

2.10 3.05 1.92 4.07 3.72 3. tl 
2. 19 3.84 1.89 4.21 3.77 3.18 

2.07 3.62 I.ll2 3.71 3.27 2.00 
1.01 \ 2.S7 1.36 2.85 2.76 2.35 
1.9:1' 3. 2~ 1.48 3.69 3.30 2.73 
I. 79 2.11lI 1.32 3.26 a.17 2.51 

1.71 
1. 75 

3. IS 
3.16 

1.32 
1.34 

3.78 
3.37 

3,40 
3.20 

2.68 
2.56 

1.44 2.60 1.15 2.59 2.72 2. to 
1.29 2.81 1.15 2.08 2.78 2.14 
.83 2.60 1.00 2.50 2.70 1.94 
.77 

1.05 
1.&1 
1.04 

.88 
1.17 

1.89 
3.00 

1.05 
2.79 

1,43 
2.01 

.63 
1.17 

1.44 
2.37 

.92 
1.44 

2.68 
3.29 

2.46 
2.85 

1,03 
2.22 

.89 1.8!' 1.~1 2.9.6 2.83 1.\14 

Tho applications of phosphates /tlone on the 1!J28 seedings were so 
planned that at the end of 4 years each plot would have received the 
equiyalent of 1,000 pounds of superphosphate with the exception of 
the raw rock, which wus applied in the beginning at the rate of 1,000 
pounds per acre, no analysis of the available phosphoric acid being at 
hand. The low yields in 1928 from the spring seeding of that year 
are due to the fact that the plants hnd not hnd an opportunity to 
become well established, and the low yields in 1930 are due to a 
drought so severe that little hay "IllS obtained from the second cutting. 
In both of these tests the highest average yields were obtained from 
the plot receiving stable manure in combination with 16 percent 
superphosphate or bilsic slag, though the combination usually l1as 
had only a slight advantage over tbe same amount of mnnure applied 
nlone. 

Basic slag and 16 percent superphosphate alone increased the yields 
to some extent, but the raw rock phosphate apparently had noe ifect. 
Annual appliblttions of 16 pel:(!ent superphosphate at the rate of 250 
pounds per acre seemed to have some advantttge over double this 
amount applied every other year, though the increase may not always 
justify the additional labor involved. That the beneficial eft'ects from 
fertilizer applications carryover to subsequent crops is shown by the 
yields of corn given in the following tabulation. In this test the 
highest yields of corn were obtained fmm the plots that produced the 
greatest tonnage of alfalfa. 

Yield 
~r acre 

Acre ratcs and kind of fertilizer applicd to alfalfa: (bll,hel.)No fertilizer ____________________ . ____________ ._________________ 29. 98 
20 tons stable manurc_________________________________________ 43.42 
10 tons stable mallure and 500 pounds supcrphosphate_____________ 45.32 
500 pounds supcrphosphatc_____________________________________ 38.69 
250 pounds superphosphatc_____________________________________ 38.07 
2 toilS ground limestone________________________________________ 29.76 
1,000 pounds basic slag ___________________________________ • ___ 35.99 
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GREEN-MANURING EXPERIMENT 

Since previous tests had shown the beneficial effects on alfalfl1 from 
liberal applications of barnyard manure, fin experiment was illfi1.10'U­

['ated to determine whether green manures would serve a similar 
purpose. Table 9 gives the yields of alfalfa obtained a.fter plowing 
under soybeans, velvetbeans, and cowpeas. Unfort\mately, tbis test 
did not include an untreated check plot, but by compuing the yields 
obtained from the checks in table 8, covering the sume period, it is 
quite evident that the green manures were t{'.sponsible for an appre­
ciable lncrease in 'production of alfalfa. 'rhe differences in yields 
following the various legnmes nre not significant. 

TABT,E 9.-Annu.al and allerage acre yields of nir-dr!J nlfalfn hOl!, showing effects of 
annuallegu,mes tnrncd nndcr a.s green -man'Ul'e bejore seedtnp to aljaljn 

[Sown In SeDtember 1027] 

_, -~~~~J_,~~ I wao . I 11l:n 1932--, A\'~('rop used !IS grecnlllnnure 

·;:~··"Il-;:-· -:;::;; I~'roml '1'0118 
BlIoxl soybenns..................... •.•••• 2.27 1.03 1.12 1.00 3.5G 3.00 

LaredQ soybelllls............. ............. 2.22 a. liS 1. 421 :1. iO 3. 18 2.110

Otootnn soybenns ........... '. ............ 2. t7 'I. 00 1.23 3.115 3.a8 2.89 

Velvelbenns ...... ,....................... 2.:17 ·1.12 I. :1:1 ;1,Oi a.30 2.lIfi 

Brabham cowpens ' .......... ' ...... ,...... 2.75 4.21 I. 48 :I. 117 3. ao 3. 1'1 


I 'I'h~ plots on wllh)]) llrnbhnll1 C()I\'pcos were used ns l!l'cen lIIanure hall lin application of 500 poOmls of 
5U\ler\lho~llhnle per nt,re nt time of seeding. 

DATE OF SEE()JNG 

. For the purpose of obtaining specific information on the bc'>t s('eclin~ 
date, alfalfa has been sown at yar:ious times in tho fnll and spl'ing eucn 
year since the experimental work was started in 1925. These tests 
have shown rather conclusively that with favorable moisture <,ondi­
tions fall seedings are preferable, as weeds are less troublesome and 
better yields al'e obtained the following season than When seeding is 
delayed until early spring. Unf'ortunl1tely, the moisliure is often so 
deficient in the fall that it beeomes necessary to postpone seeding 
until spring. Fall seedings may be made any time between Septem­
ber 1 and October 151 when sufficient moisture is avuill1ble to Insure 
germination of the seeds. Soybeans leave the land in excellent con­
dition for fall seedings, and the roots and stubble tend to protect the 
yO\mg alfalfa and to check erosion. Short-season varieties of sov­
beans will mature seed in time to permit full seeding of aJf'alfa, but tIle 
late-maturing varieties should be harvested for hay when the crop is 
to be followed by fall-sown !tlfulfa. Land on which soybeans have 
been grown is ensily prepared for alfalfa by disking and haiTowing.• 
Cotton.picking is seldom complete(l early enough to permit propel' 
preparation of the land for fall seeding. Unfortlmately, themoisture 
IS often so deficient in the fall that it becomes necessal'Y to postpone 
seeding until spring. Cotton land that has been well cultlvated is 
usually easily pl'epnl'ed for spring seedings, which should be mndc as 
soon aitf'r :March 1 as the land can.be worked. Weeds are usually a 
more serious factor in spring seedings, especially in late spring secd­
ings, 1\8 they frequently choke out many of the young plants before 
they have become established. 

32030°-34-2 

http:9.-Annu.al
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STAGE OF CUTTING 

A test was outlined to determine the effect of cutting at various 
stages of growth 'upon the yields and survival of alfalfa, the results 
being given in table 10. Under humid conditions the alfnlfn blooms 
so spnringly that it is frequently difficult to determine the stage of 
growth by the percentage of bloom. In this experiment, therefore, 
when the conditions were unfavorable to the development of flowers, 
the alfalfa has been cut at intervals which are believed to approximate 
the stages indicated ill the table and vnrying from 3 weeks for the 
hud to 8 weeks for the seed-pod stage. The relatively thin stands of 
all the plots, as shown in the tnble, are due to the fact that they were 
6 years olJ when these estimntes were made nnd the only fertilizer 
treatment had been the application of 500 pounds of 16 percent 
superphosphate in the spring of 1929. The data show conclusively 
that cutting at an early stage has resulted in a reduced tonnage and 
rapid deterioration of stands. Cuttings made after the seed pods 
have formed, while not noticeably injurious to the stand, have resulted 
in a poor quality of hny and have been conducive to the growth of 
aID.lUal weeds. The long period between cuttings has given many of 
the weeds an opportunity to matme seed and thereby to incrense in 
nmnber from year to year. The less frequent cuttings also have 
tended to encourage Johnson grass. From the results of this test 
it nppeal'S that the most desirable stage of cutting alfalfa is when the 
vlants are one half in bloom to full bloom, or, in the absence of flowers, 
when the basnl shoots are well started. 

TABLE lO.-Average and annual acre yields of air-dry hall and eslimated 81and of 
alfalfa cut at various stages of growth 

Singe o( cutting HI27 1930 19311028 I1026 

------------·1--- ------------
Tons Tons ')'ons Tons 'Pons 7'ons Percent 

1.89 1.63 1.01 0.58 1.26 1.39 23 ~~t~~~~.-..::::::::::::::::::::::::::::::::::: 2.09 1.87 2.26 .02 1.85 1.80 43 
~~ bJoom......._ ............................. 2.28 1.01 2.50 1.3:1 2.11 2.04 45 
Full bloOTIl ................................... 2.59 1.90 2.00 1.20 1,07 2.00 38 
Seedpods (orl1lll(!. ........................... 1. III 2.04 2.39 1.01 1.95 1.80 68 
I<'Jrst cutting, bud sln~c; OLher cuttings, (nil 

bloom...................................... 2. i4 1.82 2. iO 1.03 1.68 2.01 23 


, . 
CUL'l'IVATION 

A test to determine the efl'ed of CUltivation on yields and survival 
of alfalfa has been in progress 5 years. These plots were not fertilized 
until 1029, when they received 16 percent superphosphate at the rate 
of 500 pounds per acre. As originally planned, this experiment 
included an early spring cultivation, but due to the frequent rnins at 
this time of the year and the tendency of the soil to dry slowly, it 
has been necessary to delny cultivation until after the first cutting. 
As shown in table 111 cultivation has not increased the yields of hay, 
thouO'h weeds hnve been less abundant in the cultivated plots, es­
pecially in the late cuttings. None of the trentments appears to have 
injured the alfalfa. The most desirable implement for cultivating 
alfalfa is the so-called alfalfa harrow, which is a modified form of the 
spring-tooth harrow. The disk harrow has a tendency to split the 
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crown" and thus open the way for the entrance of various diseases. 
Oultivntion of alfnlfa is not advised until the plants are at least 1 
year old. 

TADI,E n.-Annual arul average acre lIields of air-dry hay aneZ estimated stand oj 
• uncultivated and cullivalcdlJlots of alfalfa 

Stund1 Aver·'l'rcatmcnt .IU27 1028 1020 11)30 1031 lnrllllIIgo oC 10:11 

'j'01l8 ')'0118 Ton" Tons TonH TonR Percent 
Unculth·ntell .................. " ............. 2,85 1.09 2. il 0.77 1.1l4 1.99 :18 
Dlskell aCter first cuttlng._ ........ __ ••••••••• 2.0·1 1.111 2.56 .77 1,U8 1.01 43 
Spring·tooth hnrrow nfter fltst cutting•••••". 2.05 1.52 2.04 .n 2.10 1.04 C~l 
Dlskell acter each cutting.................... 2.04 1.2L 2.50 .72 2.44 t.1I2 liS 
Spring·tooth hurrow nctcr cllch cutting••••••__ 2.00 1.27 2.52 .73 ~.60 1.08 58 

I'ROTEIN CONTEN'r 0.' AI,FALFA VARIETIES 

The protein content of oach cutting of several varieties of alfalf!t 
was determined during the sel1son of 1929, the results being given in 
table 12. All l1l!nlfns were harvested on the same date, when Kansas 
and Utah I1lfalfas had reached the stage of growth genemily recom­
mended for cutting. The slightly lower protein content of the 
rapid-growing alfalflts, such as Spanish, Arizona OOmm0Jl, and Hairy 
Peruvian, is doubtless due to the fact that the.y were more mature 
when harvested. The protein content of Grinun Itnd Oossack alfalfa 
was somewhat higher than that of other alfn.lfas, probably because 
they recovered slowly after cutting Itnd were therefore less mature. 

TABLE 12.-Protein content on a dry ba.~is of different cuttings of alfalfa lIarielies 
in lOBO f 

First Second 'rhlrtl Fourth AVnrlety or struin cutting cutting cutting cutting vernge 

Pelcent Pereen! Percent Percent Percent 
Itallnn........................................... __ .• 20.:18 10.46 10.1l0 21.07 ?.o.40 

~~~:~::::::::::::::::::::::::::::::::::::::::::::: 21.38 
20.05 

18.fl8 
19.40 

20.27 
21.00 

19.35 
22.00 

10.92 
21.20 

Utnh Common ••• __................................ 
1o.rlzonn Common.................................. . 

21.74 
18.02 

11l.LlO 
18.45 

21.3/ 
lfl. GO 

23.03 
22.42 

21.05 
10.87 

'l'urklstnn. '''''''' .... ''''' __ ' •• __ .... __ ••••• __• __ •• 
Ontario Vnrlcgntcd................................ _. 
Kansas Common....................._............. . 
Hlllry Peruvion. ___................................. 

10.52 
22.13 
20.25 
10.00 

21.0L 
.20.36 

10,19 
18.47 

20.00 
2O.71 
20.85 
lU.50 

22.02 
23.00 
2'J.83 
20.01 

20.05 
21.65 
20.78 
10.51 

Dakota Common......__.......................... .. 20.51 19.05 21.8t 22.02 20.07 
Grimm..................._.......................... 
Cossack................................. " ......... . 
Dakota No. 12............___....................... . 

22.·]6 
21. Ii 
21. 71 

20.70 
20.82 
20.30 

22.8i 
22.23 
22.30 

25.90 
2,';.53 
24.3L 

23.01 
22.44 
22. i8 

J Annlyses mudu hy '\'. F. nUlld, l\Iis~lssi"pl AgrIculLumi .r'xpcrhllcnt Stlltlon. 

DISEASES 

Bacterial wilt (Phytomonas insidiosum (McC.) Bergey et al.) hl18 not 
been observed in the experimental plots neal' vVest Point, but hns been 
found in fields near Muldon and Shannon, Mis"., though apparently 
not very serious. Fusarium wilt (Fusarium O;l.:ysporum medicaginis 
Weimer) was discovered in the experimental plots ill 1926,' but the 
disease does not appeal' to have increased rapidly, nr~~' has it been 
particularly de"t.l'uctive. Crown wart (Urollhlyctis alfaljae (Lagh.) 
Magn.) has been observed in several fields, but apparently it is not 
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doing much danutge.. The presence of the disease is indicated by 
the' warty growth around the crown of the alfalfa plant in early 
spri::,,,', usually disappearing by the middle of June. Where the 
disease is Itbulldant it is advisable to rotate wHh other crops. 

INSECTS 

Of the sevem] insects that injure nHalfa, the dllmltge caused by 
the 3-corneredleaf hopper (Stictoccpha,la·fcstina SItY) is generally most 
noticeable, being in evidence as a yellowing of the tops which results 
from a girdling of the stems by the insects. This type of dl1mltge is 
usually more prevalent in dry seasons. Measurement of girdled 
and ungirdled stems showed a difference in height of 20 percent in 
favor of the latter. As It rule, damage done by the insect is not 
sufficient to justify control measures. 

FIGUnE 4.-0tootnn soybcuns in a~Hoot rows. 

OTHER CROPS TESTED 

SOYBEANS 

The work with soybeans has induded (1) comparative trials of 
some of the more common varieties for hay and seed production, 
(2) testing new introductions or selections, (3) inoculation and 
fertilizer experiments. Table 13 presents a 6-year SUllll11!U'y of the 
nir-dry hay yields of several varieties and selections sown bi'oadcast 
and in rows and of seed yields from row plantings. 

The Otootan (figs. 4 and 5), Ln,redo, BIloxi, and lVIammoth Yellow 
are the vn,rieties most commonly grown in this section. Otootan 
and Laredo fire much finet' stemmed than Biloxi or NIml1moth Yellow 
and are therefore bettcr suited for hay production. Laredo is grown 
more generally than Otootan, as it produces more seed, maGures 
about 1 month earlier, and the seed is cheaper. Otoo~an yields 
somewhat more hay than Laredo, but uSllltlly it is not ready for 
harvest until early in October, when difficulty is often. encountered 
in curing, due to the short days and less fn.vol'l1ble wea{.her. Mnm­
moth Yellow and Biloxi are erect and so coarse that considernble 

i 
, I 
" , 

~ .. 
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, loss re$ults in feedin~ the hay. They are therefore used for grazing orsoil improvement, eIther sown alone or in combination with corn or
t sorghum. Mammoth Yellow is ready for grazing or hay considerablyearlier than Biloxi. 

FIGUIIE 5.-0tootnn soybcllns sown broudcnst Cor huy. 

TABLE l3.-Average acre hall and seed 1Iield of val'ielie.~ (lnd selections of soybea7ts 

Alr·dry huy Alr·dry hllY.. , ...• ___ fleed
Crom 1--...---1 ~~~~Variety Seeded See,d~d 3.3· Vnrlety Seeded Se~d~d 3.3·brand. In 3.3· Coot brand. In 3.•j· Cootcnst :g~; rows cnst :g~~ rows 

--------~I---I·-- ---11·---------1---1-,-
Bu_"·

q'ons 'l'on8 BUll"·
Otaotan 1_ Oo _________"___ ..._ els Ton8 q'ons cisLnreda ,Oo ________ .._______ __ 2.81 3.0:1 11.78 F.P.I. no. 6021<1 I ......... ,.. 1.20 1.51
F.P.L no. 00275 1_. ____ • __ •••• __ ._._ •• __ • __ • 

11.56
Mammoth Yellow 1_____ .... _ 

2.32 2.75 13.03 12.78
1.00 2.:m 1:3.110 F.P.I. no. 60200 I ..........__ ...__ ....._____
George Wnshlngton l ______ ._. 12.831.a1 ....... 11.53 b'.P.I. no. 62838 1___ .......... 2.701 1.·17 13.70
'Plne Dell PerCection ' ___ ••••• 1.68 ••• __ ._.Blloxl '.___________ ... ' ___ " __ ' 11.43 F.P.I. nn. 628·121. _'" .. ,_._ .. '_"'__ 1.42 11. 13

Selection no. 0488fl I. ___ • ___•• 
1.07 1.45 11.34 F.I'.I.llo.021WI'........... ""'" "_'__ ' JO. J7
2. J:l 1. or; 13.00 F.P.I. no. 71595 l , ...." ... ___ ..._ 1.70 U.G4Selection no. 04888-A '._.__ __ 1.80 1. U 12.47 l!'.P.I. no. 7100r.'. _ •.• __ ••____ •••••F.P.I. selection no. 3090()-A- 1.53 15.15F.P.I. 110. 71038'...... _............._. __ •• 10.82
7-11.1_. ____ -_.. '" --._.-- ••• 1.77 1.22 15.13 F.P.LIIO.7161)4 3 • ___....... _••••_
F.P.I. selection no. 00175-F I •• 1. OS 18.131.76 1. 2·1 15.05 F.P.l.IIC1.71702 l .." .• _...... ______....•___J.'.l'.r. no. 60247'......._.... 2.:U 1.78 11.74 Sclccllon~lU.OM5S·II. _____ ._ 

18.70
Loa 1.57 11.111 

I 5-ycur Il\'crnge. I O·yenr nvcrnge. I .I·yenr nvcrnge. 

The highest-yielding varieties of soybeans have not producedquite as much hay as the best alfalfas, an.d the cost of seeding broad­cast or in close drills has been about the snme. And since alfalfaproduces satisfactorily for 4 years it is a more economical hay crop.Some of the limestone soils are not suited to alfalfa but do 15rowsoybeans satisfactorily, giving a greater tonnage of hay of a hIgher. feeding value than is obtained from three cuttings of Johnson grass,which is the crop commonly grown on such lands. In this section. the best yields of hay and seed have been obtained from plantings. made dUl1ng April and May. June pluntings generally are less produc­
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tive, and July plantings are apt to be injured by' cold weather before 
maturing. Plantings made in March, while usull.Ily successful, 
mature little if ,any sooner, nor are they any more productive than 
those made in April and May. They reqUIre more cultivation to· 
keep the weeds, especially Johnson grass, under control. 

Inoculation tests conducted during the season of 1926 showed 
no advantage from the us~ of. cultures either in yield of hay or in 
number of nodules. Applicatlpns of 16 percent superphosphate at 
the rate of 300 pounds per acre in 1926 did not increase the yields of 
hay. Howeyer, this test was conducted on very productive soil 
where the air-dry hay from both fertilized and unfertilized plots 
amounted to reore than '4 tons per acre. 

Insects that at times .causeconsid.erable' danlage to soybeans are 
the com earworm, the velvetbean caterpillar, the s011thern grass 
worm, grasshoppers, and blister .beetles.· .', ." .. 

Thc oJlly disease of any cQnsequence has bE:'en the stem ,rot' (Scler.o­
tium rolfsii Sacc.), and no serious damage has been done byit, although 

. the increase in the number of plants affect6d ~y:the disease is n?tice­
able where the soybeapshaye been grown contmuously fora perIod of 
years. T.~e. :.di controlled. by praptZ'Ci!lg l:systematic ...:~e~se;maY ;be
crop rQtat,on;' . . : ' 	 ' ' ­

. '.: . • SOYBEANS AND CORN 	 .". ' 

Soybeans have been planted in' various combin tions with corn, 
the total yield per acre in each case being about the same. In all of 
the testE! the yields. of co,rn have been decreased by planting with soy­
beans, although tlie mixture is more valuable for feeding because of the' 
high protein content of ·the soybeans. Moreover, thesoybeans·have a 
benafipial effect on the soil. Comparative yields of soybean' hay and 
the grain yields of corn when ~rown alone and in combination are 
~iven in table 14. The productIOn of corn stover has not been taken 
mto account in these tests,hut a considerable amount. of valuable 
roughage is available from this source. 

TARLE 14.-Alleragc acre yields oj soybean hay and corn grown alone and in 
combination in rows S.3 feet apart 

Air· 	 Air· 
dry 	 dry

Metbod of planting 	 soy· Corn ~Iethod of 1,Ianling soy· Corn 
benn hoan 
hllY bay 

TanH Bu. 	 Tons Bu. 
Otootan soybellns alone I ............. 2.25 •••••• Oorn Iilune I ...............................:. 23. r.o 
Ol.lotan soybeans and corn 1•••, ••••_. 1.36 Hi. 68 Otootan soybeans and corn In alter· 
Laredo soybeans alone 1__•• _••_ .... _. 2.41 •• _••• nate rows '_,"'_"00 _...... _ ....... 1.12 14.33 
Laredo soybeans and corn 1•• _••••• _•• 1.37. 13.19 Laredo soybeans and corn in alternate 
Biloxi soybeans alone ,_••.•••••••_••_. 1.03 __. __ • rows ' ............._..._..__.._.__.. 1.06 13.:19 

Bffoxf soybeans nnd corn ' ..........._ .;9 17.95 Biloxi soybeans and corn in alternate 

Mammotb YelleN soybeans alone ' •• _ 1.28 ...... rows ' ..............._••. __......... . H 16.55 
Mammoth Yellow soybeans and corn 3 .48 12.98 :Mammotb Yellow soybeans alone'... .30 12.;4' 

I 6-yellr IIverago. , 5'yc"r a \·cruge. , 4·year aVerage. 
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SORGHUMS 

Sorghums are grown for'hay, fodder, silage, and grain production and 
to a much less extent for the production of sirup. Grain sor~hums 
do not appear promising for this section becn.use of fre!luent mjury 
by the sorghum midge and the favorable moisture condltions which 
usually insure better yields of gra.in from corn. During the 6 years 
of the test, grain sorghums produced sufficient seed for replanting in 

. only one season, 1930. The low yields were due largely to the sorghum 
midge. which is most destructiye during rainy sensons. Schrock and 

FIGUIIE 6 . .,Honey sorgo. 

Darso are the most promising varieties of grain sorghums. In forage 
production the sorgos, or sweet sorghullls, have done well, the bet~r 
strains producing a greater tonnage than corn. Honey sorgo (fig. 6), 
a late variety, has given the heaviest yields, but some of the earlier 
varieties, such as Sumac and Red Amber, while less productive, are 
easier to harvest. The Gooseneck sorgo it) objectionable because of 
its tendency to lodge. Forage yields obto.ined from the varieties 
under test m'e shown in table 15. 
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TABT.E 15.-Annual and at.erage acre yields oj green and air-dry forage of several 
varieties of grain Borghum and of 80rgo 

Oroon Cornce Alr..dry Corage 

A\·erllge AVerBIlllVariety 

1926 JOT, 1028 1929 19:10 1931 1Il26 19T, 1928 1U29 J\l3O 1931 1--,- ­
1029- 102fl- 1929- 1921".­

:11 :11 31 31 

-----·1----·---------'-------
T01I3 Tono Ton. Ton. Ton3 TOilS TIm. TOil. 7'on. Tono Tan. Ton. Tona T01M 7'on3 Tal,. 

Schrock.............. 6.78 7.60 4. 00 6. Oi 9.03 12.54 9. 111 7.50 2. flO 3.21 1.01 2.70 2.78 3.30 2.00 2.7M 
Sagndn.. _ .... _ ........ 6.47 7.36 4.:15 1i.48 9.35 11.73 8.85 7. ~U 2.84 3.21 I. 07 2.52 2.08 4.00 3.20 2. \l4 
Dnrso............ _.......... ........ ........ ....... 11. ~ 5: ~ 10.73 7. 10 .......... ........ ....... ........ 2.57 2. [>3 3.:13 2. 81 ...... .. 
HegarL............................................... 5.7v 15. 56 14. 10 11.70 .................. '''''''' ....... 2.45 4.08 6.35 4.49 ....... .. 
StrlLlghtneck ' 

mllo........ _.................................. 5. 78 8.11 13.01 8.07 .................. " ............ 2.55 2.52 4.01 3.33 ...... .. 

Blaekhcll kanr........................._. 5.07 O. ~ 11.50 8. III ., .............. _..... _..... 2. 17 2.55, 4.6\ 3.11 ....... .. 

murfeterlta..... : ........................ 4.47 7.uu 9.74 7.17......."" ................ 1.88 I. 73 3.68 2.4:1. ........ 


R~hl~1er:::::: ::::: ::::: ::::: ::::~ i3~iii 19: ~~ ::::: ::::: ::::: ::~:: ::::: ::::: "3:79 ~: iXJ :::..: ::::: 
ACrican millet................... ~,;, ........ 8.20 10.23 17.64 14.02....... ......... ....... ......... 3. flO 7.01 8.00 fl. 2:1 ......... 

Sumac..................... 7.89 8. ~~ 5. ()5 8. 38 12. 6'; 19. 21 1:1.41 10.:13 3.li3 3.33 2. \l9 -I. Ol :~. 27 6.79 4.6\1 4.64 

KRnsas OraIl~e.... 8.70 8. !is, 5.40 10.47 12. (III to. 44 14. lU 10.00 4.64 4. (H 2.85 '1. flO o. J8 8.05 6.24 fl. 04 

AUns............................................. 8. ~ 15. 2.i 111.5814. flO ...... "'" ............. 4. H 0.59 11.20 6.74 ••••• 

Snccllllne.................................. l0.~17.O: 16.8514.911 ..................... 5.2\1 7.24 0.50 7.:H ..... .. 


g:::::rrieciC::::: ~~~~: ~~~~~ .~~~~ ~~:~~ ::~ ~;: rii ::~~~ 1::~ .~::S .~:~~ ..~::~ .~:~~ .~..~~ m: gy I~..~~ ..~:~: 

JOHNSON GItASS 

Johnson ~rass is the leading huy plant on the pmll'1e limestone 
soils, nnd smce so much of the hny contains mn.ture seed thers is 
comparatively little lund on which Johnson gmss is not a troublesome 
weed in cultivated Cl'OpS. As the gru8S is widely distributed and has 
a high feeding vulue, informution is needed l"c&,urding the methods of 
handling the crop to obtain the gren.test posslble revenue. Accord­
ingly, tests have been conducted at this station for sevel'lll years to 
determine the most desirable stllge of hnrvesting the gmss for hay Ilnd 
the cultural treo.tments essential to the lnrgest yields. The plots 
have been cut at three stages of growth us follows: (1) Before bloom, 
(2) at bloom, and (3) after seed has matured. In these test~ the 
~{ields have been slightly nlOre·from the gmss which has formed seed 
before it was cut, but the quality of the hay was inferior .. Such hay 
not ouly commnnds a lower price on the mnrket but, because of its 
maturity, considerable waste results in feeding. Furthermore, 
manure carrying mature seed when spread on cultivated land tends to 
increase the weed problem. The yields obtained fronl Johnson grass 
harvested just before bloom and in full bloom have not differed appre­
ciably, although the hay cut before blooming has been of a higher 
quality, and there is less waste in feeding. All results indicate that 
for the best quality of hay, Johnson g1'llss should be harvested just 
before blooming, or, since Jolmson gruss blooms irregularly, as soon as 
a few scattering plants begin to bloolU. 

In the study of meadow management it hus been mther definitely 
established that some kind of tillage is necessary to increase the vigor 
of Johnson grass and check the growth of wiregruss, which is espe­
cially troublesome on these soils. While the results of cultural treat­
ments are not conclusive, uncultivated plots have contained over 50 
percent of wh-egrass in the, earlier cuttings. Shullow plowing 01· 
heavy disking every 3 years hilS been of materiul ussistance in im­
proYmg the yield and quality of hay. 
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SUDAN GRASS 

As indicated by preliminary tests, results of which arc given in table 
16, Sudan grass can often be used to ndvltntltge as nn emergency hay 
and pasture crop where Johnson grass is not already well established, 

T,.BLE Hi.-Annual and allerage acre yields of air-dry Sudan gras8 from TOW8 amI 
hroadcast seedings _.....-. -_._--_...-----.,----;-----:-----;------

Average 

Method 01 planting 102i lD28 

192i-28 1926-28 

'j'on« Ton, '/'nn& Ton. Ton .• 
BroodC8SL_••••_.••• _............. _...... 1.84 3.19 1.411 2. 33 2. 111

3.:Hootrows_____________ ._._._......._.... 2.41 
 2.48 1.25 1.87 2. or.l.65-/ootrows. ___ • _._ ..____• _____ •• __ •___ .• ____••• _____ 2.22 ____• __ •____2.93 I. §I 

--_._---------------'-----------
LESPEDEZA 

In addition to common lespedeza (Lespedeza striata), two other 
annuallespedezas, Korean (L. st'izntlacea) and Kobe (L. striata), have 
been grown several years. Kobe lespedeza resembles the common 
sOrt in general appearance buthns longer leaves and is more vigorous. 
Korean lespedeza is earlier maturing, coarser, and has broader and 
larger leaves than the common species. These annuallespedezas are 
not satisfltctory hay crops on the heavy limestone soils, but lDay have 
a place in pusture mixtures. During'the dry summer of 1930, Korean 
and Kobe lespedezlls proved more drought resistant than common 
lespedezll. L. sel'1:eea, a perennial form, was sown in the spring of 
1926 and the plltnts still survive. This lespedeza nlll.kes a growth of 
6 to 8 inches the first sellson and 2% to 3 feet subsequent seasons but 
does not appear promising on this soil. The seed has matured late in 
the season and very little volunteering has been observed. Both the 
annual and perennial forms would doubtless give more ,;atisfactol'Y 
results on the lighter-textUl'ed soils. 

VELVETBEANS 

Velvetbeans cnn be grown successfully in this section, and they 
Itiford valuable grazing during the late fltll and enrly winter lllontbs. 
The bush or bunch and vine varieties have been tested over a period 
of 4 years. 'While tbe results have not been tabulated, ob~ervations 
indicate that the vining ~Tflrieties are the most desil'llble.The pods 
of the bush velvetbelln llsunlly form on or ncar the ground and there­
fore·are often damaged by rain before maturity. Tbe vining varieties 
are usually grown in combinntion with corn (fig. 7), und as they are 
difficult to hfiTvest thev are usually grazed. As a seed crop velvet­
beans offer no serious competition with other legumes, .as they must 
be hand-picl\t!d nnd fire difficult to thresh because of tbehard seed pod. 

SWEETCLOVER 

The work with sweetclover has been confined lllrgely to nursery 
seadings. 'fwenty varieties und strains have been tested, but none 
appear superior to the ordinary biennial white variety. Good results 

,have been obtained frolll seedings lDade in early spring in winter oats, 
the oats being harvested for gmin or hay, after which two crops of 
sweetclover hay are secured the first season. The following year the 
sweetclover is turned 'under when in full bloom as a soil-inlprovement 

; crop. The biennial yellow strains Qf sweetcloverbeing fine stemmed 
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produ?e ~ ~etter quality of hll:Y, but the biennial white sweetclover 
IS niore . vigorous and more desIrable for general use. Tests are under 
way to d€.U~rmine the comparative value of these two types for pasture 
and green manuring. . 

CROTALARlAS 

Nursery plantings have been made of most of the species of Orotalaria 
and indications are that they are less dependable fur soil improvement 
than soybeans. Since there is a serious doubt as to their palatability 

}"GURE 7.~Vel\"ctbeans in corn. 

for stock feed, there is no good reason for growing them 011 a soil where 
clovers, alfalfa, and soybeans are adapted. 

PIGEONPEAS 

}VIore than 200 strains of pigeonpeas have been tested, but none 
bas shown any special merit. The behavior of the different strains 
varies fromlear to yeal', and t~e time of m~turi~y is a!so uncertain. 
Those teste cannot compete witil soybeans m tins sectIOn 

WINTER LEGUMES 

For several years tests have been conducted to determine the 
adaptability of certain winter legumes as cover crops and for soil 
improvement. Of the legumes tested, Austrian winter peas and hairy 
vetch have proved most dependable. Orimson clover is fairly satis­
factory if sown early. Hungarian vetch is hardy but has been much 
less productive than hairy vetch. Monllntha vetch grows rapidl:,r in 
the early fall but has failed to survive even the mild winters. The 
sO-Clllled "Oanadian winter peas II have not proved hardy. Difficulty 
has been experienced in obtaining uniform stands of bur-clover, ana 



Vurletr 

WINTER CEREALS 

'1'he tests with wint01' cereals IItwe included several strains or varie­
ties of oats, bailey, wheat, and rye to determine their value for grain 

, and as wint.er cover crops. N one of the oats or harleys tested 
hos proved entirely winter-hardy. During 2 of the 6 wmters all 
varieties winter-killed practically 100 percent. The oats tested in­
cluded Fulghum, Red Rustproof, nnd Hastings 100 BusheL Rye 
nnd wheat have withstood all winter conditions for the past 6 years, 
and while the yields of grain have not been sufficient to justify so~ing 
for this purpose alone, these crops appear to have value as a WInter 
cover, alone and in combination with winter legumes. Abruzzi rye 

···i\nd Fulcaster wheat appear best adapted to general use. French 
and South Georgia rye are almost as satisfactory as Abruzzi rye for 
winter-cover purposes. Rosen rye does not make as early a growth 
as is desired for turning under for cotton. 

SUMMARY 

The forage-erop field experiments nenr West Point, Miss., have 
been carried on in cooporntion with tho Mississippi A~rieultural 
College and Experiment Station and were established pnmarily to 
determine causes of so-cnlled "nlfolfa failures" and if possible to find 
remedial measures. 
. The experiments are located on Houston or closely related soils. 

\ . 
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The average annual rainfall over It period of 33 yt:;ars ,amounted to 
'if 54.06 inches at Columbus, Miss., the nea,rest weataer station with it. 

continuousi'record. 
The alfalfa acreage of the limestone-,prairie belt of Mississippi and 

Ala,bama increased, more than 70 percent from 1909 to 1919 and de~ 
creased more than 77 llef(lent from 1919 to 1924. The acreage 
since thut time has remame~'fairly constant. 

Strains of common alfalfa from Knnsas, Utah, and the Dakotas 
have proved most satisfactory for this scetion. Alfalfas of the' 
hardy group donot produce as mueh hay, and those of thr, nonhardy 
group are not sl.dficiently co!d-resistnnt. 

'1'ne best yields of alfllHa hnve been obtained from applica1ions of 
stable manure alone or in combinntion with phosJ?hatic ferHlizers. 
Superphosphate and basic slag alone have also mcreased yields. 
Nitrogen and potash have not appeared to nfi'ert the growth. 

Increased yields of corn have been obtained following aHalftt fer­
tilized with phosphatic fertilizers and stable manures. 

Alfalfn can be seeded either in spring or fall. Seeding should 
not be made later than April 15 in the spring or October 15 in the fail. 

Too-frequent cutting has injured the stands of alfalfa. The safest 
stage of cutting in this section is when the new basal shoots appear. 

Cultivlttion of alfnlfn has not proved economically profitable, 
though no injury to the stands occurs when cnltivated with a spring­
tooth harrow with a, modified type of tooth. The later cuttings 
eontain less weeds. 

No serious diseases are prevalent, but a few fields have been 
{oup-d to be affected with bucterial wilt, Fusarium wilt, and cro'....n 
wart. Insect damnge has been slight, the most common insect attack­
ing nlfnlfa being the 3-cornered alfnlfa lenf hopper. 

Soybeans are well adapted to the prairie limestone belt and should 
he grown on areas not adapted to alfll.lfn. They are not so profituble 
itS alfalfa for hny on the bette!' types of limestone soil. Combinations 
of corn and soybeans have r1dsultcd in lower yields of corn, but they 
(·nuble the grower to raise more feed on the same area. 

The sorgos (sweet sorghums) are much more desirable than grain 
sorghums for forage. . 

Johnson gruss should be cut for hay just before bloommg or ns soon 
as the first few blooms appea,r. Heavy disking or shallow plowing of 
the sod every 3 years increases the productivity. 

Sudan grn.ss sown broadcust is agood emergency hay crop where 
.Johnson grass has not guined u foothold. ' 

Sweetclover is adapted to about the same soils as alfalfa and will 
produce sa,tisfactorily on soils of lower fertility. 
. Crotularins, pigeonpeas, and velvetbenns nre not so desirable as 
soybeans for annual summer legmnes. Lespedezus do not make suffi­
cient growth for hay OIl the heaviest soils. 

Huiry vetch and Austriun winter peus nrc the two most promising 
winter legumes used. 

Results of corn variety tests on Innd of medium fertility , ....ithout 
fertilizer show very low yields. 
, lVinter wheat and rye are useful us winter ('over crops, alone or in 
'combination with legumes. No dependable winter-ha.rdy varieties 
of oats und burley hnve been found. 
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