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INTRODUCTION 

The experiments here reported were conducted in cooperation with 
the Kansas Agricultural Experiment Station at Hays, Kans.; in co
·operation with the Office of Dry-Land Agriculture, Bureau of Plant 
Industry, at Garden City, Kans., Woodward and Lawton, Okla., 
Dalhart and Big Spring, Tex., and Tucumcari, N. Mex.; and in co
operation with the Amarillo Chamber of Commerce at Amarillo, Tex. 
The results at Chillicothe, Tex., and some of the results at Hays and 
Amarillo were compiled from the results of experiments conducted by 
tho Office of Forage Crops and Diseases and reported in United States 
Department of Agriculture Bulletin No. 1260 (14V 

I 'rh(\ (ollowl!!!; IMn conductcd the experiments hero summnrlzcd, ot the stntiulH indicated: !foys. 
Kans., F. A. Kiulle, 1012-l918; A. P.Swollson, lUUH0211; and R. g. Getty, 191·1-1026. Oordon City, Kans., 
E, n. Coles. Woodward, Okln., J. D. Slegl!ngcr..Lawton, Oklo., W. M. Osborn. Dalhort, 'rex., H. J. 
Clemmer, Amarillo, 'rex., 13. r" Rothgeb. Ilfg Spring, ']'ox .. J. E. Mundell, 1018-1021; Jo'. };, Keating, 
10~'2-102f1. Chillicothe, 'rex .. n. w. gdwards, 19I3-lIH7; A. B. Cron, 1018-1921. Tllcumcnrl, N. Mex., 
H. 0, Smith 101i; fl. J. Clemmor, I9IS-1021; D. R.Burnhnm, 1022-19211, Acknowledgments ore mnde 
.to 13, g. Hothgeb ond E. ~'. Chflcolt (or '1.~lstnnco In our,lIning and sunervlsin~ theso excerlments. 

I He(erellce Is mado by Italic numbers In [)arenthcsos to " Uteratllro cited," p. 46. 
•16i81-2\)--1 1 
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Profitable yields of grain sorghum depend to a large extent upon 
good cultural methods. Two of the most important cultural practices 
are the optimum spacing of the plants and the seeding at proper dates. 
The best cultural methods are difficult to determine locally because 
of the extreme irregularity of temperntme and moisture conditions in 
the southern section of the Gre:lt Plains area, where most of the grain 
sorghums are gl'Own. The varieties of grain sorghum clift'er in time of 
matlu'ity and in tillering ability. Insects cause greater clamage to 
some seedings than to others. In the northern portion of the grain~ 
sorghum area seeding at a rclatiw'ly early date may be necessary, in 
(H'(ler that the CI'OP may have time to mature. Farther south there 
is It considerable period during which grain sorghums may be SOWH. 
without dangor of killing frosts before the crop is ml\ture. 

Cultuml ('xperiments with ~rain sorghums in the southern Great 
Plnins were bcgun in 1904 aL Ch!lt1tling, 'fex. Definitely plannedl'nd 
cool'(linfttr.d ex:p('rilllC'nts were started at sC\Tcral field stations a few 

I"WURE l.·~Outline rnl\p of the United i't «os. showing the distribution of thc grain-sorghum acro
age in It2l 

~-enrs lat('r. A considemble portion of the results of these experiments 
hns been published in bulletins presenting results from individual 
stations, and most of the results obtained before t922 wern published 
P[,(,\TiOllsly in Depll.rtment Bulletin 1200 (14). In the present pubG
Cll.tion the dat!t obtained pre\TiOliS to and during 1920 ate surnmnrized, 
and the factors affecting dates of seeding and distnIlce of spacing 
gl'fiin-sorghutn varieties are discussed. 

LOCATION, SOIL AND CLIMATIC DATA, lTC. 

The experiments reported here were conducted at nine field sta
tions in the southern section of the Great Plains area, in tht, western 
parts of Kansas, Oklahoma, and Texas, and in northeastern New 
Mexico. These stations aro located in the midst of the important 
grain-sorghum pt'Oducing region indicated in Figure 1. The average 
precipitation, altitude, and frost-free period in tne rf1gion are shown 
in Figure 2. 
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"IGI-RE 2.-\[np III th~ s1,u(h(rn ('r~3t Pillin., showing the n"erage annuol r.recipi·
tallon, the nlJtIll>~r o( <lnys in \he (r(,st·free period, and the nitiwde 
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The soil type, altitude, latitude, longitude, "corresponding date," 
and frost-free season at each of the nine field stations are shown in 
Table 1. At these stations there is a range in soil type from sandy 
loams to clay loams, in altitude from 1,111 to 4,158 feet, and an 
average frost-free period from 161 to 222 days. The "corresponding 
date" WEtS calculated according to Hopkins's bioclimatic law (7), 
which states that "other things being equal, the variati'on between 
two or more geographical positions bears the same proport:on to the 
distance between them, that four days of time bears to 1 degree of 
latitude, 400 feet of altitude, or 5 degrees of longitude." Woodward, 
Okla., was taken as the base in determining the corresponding dates 
at the other stations. The calculations show, for example, that the 
same stage oi plant development is reached about 15 days earlier 
at Lawton, Okla., and 22 days later at Dalhart, Tex., than at Wood
ward. This, however, does not take into consideration differences 
in soil type or any factors other than the three mentioned in the 
bioclimatic law, 

TADLE I.-Soil type, altitude, location, "corresponding date," and frost-free period 
al nine experiment stations in the southern Greal Plains where the experiments 
with grain sorghums were conducted 

Average iAverage IA.vera~e
Lat!- Longi- I r 'Jl're- dat~ oC date of - Crose-

Station Soli type Alt!· tnde, tude l "lJonding last first I freetnde (north) (west) date I Cro~t In frost in period'
sprmg , CallI 

,Ftft Dava 
nays, Kans________: Silt loam_________ 2,000 38 52 99 19 June 12 Apr. 30 Oct. S 161 
Garden City, Kans_: Sandy loam______ 2,836 37 58, 100 54 June 18 May 1 IOct. 11 163
Woodward, Okln __ i _____ do___________ : 2,002 36 26' 99 23 June l' Apr. 8 Oct. 25 200 
Lawton, Okla______ Heavy clay; flne 1,111 34 ~2 98 24 May 17 'Apr. 3 Oct. 31 211 

i sandy lonm.: , 4 i 10'.' ,Dalhart, 'fex_______ Sandy loam_____.' 3,978 36 31 June 23 ' Apr. 23 Oct. Ii Iii1 

Amarillo, '.rex _____.' Clay loam________ : 3,676 35 13 I 101 49 I June 16 ' Apr. 14 Oct. 25 194 
Big Spring, Tex___.! Fine sandy loam _' 2,400 32 9; 101 23 May 22 Mar. 31 Nov. 1 215 
ChllJicothe, 'fex____ : Clay loum ________ , 1,406 ,34 15' 99 23 May 18 Mar. 28 Nov. 5 222 

~~cumcari,N.~~e~L~~dYIOnm=----l4,~58: 35 11 i 103 4~_~U~ 20 Apr. 21._~_C~. ~4L__~ 1 
I Dllte corresponding to June 1 at Woodward, Okla., according to Hopkins's bioclimatic law (7). 
I Average Cor 13 years, 1914 to 1026, Inclusive. Data from Office oC Dloph,yslcal Investigations where avail

able; remainder Crom Weather Bureau records. Data for ChiUicothe, Tex., taken Crom Weather Bureau 
records at Quanah, Tex. ,Frost dates shown are Cor days on which tho minimum temperatnres recorded 
were 32° F. or less, rogardless oC whether vegetation was kllled or not. 

The monthly, annual, and seasonal records of precipit.ation at the 
nIne field. stations during the appro)'-1mate period of· the grain-sor
ghum experiments arc shown in Table 2. Averages for longer periods 
at these stations also are shown. The average precipitation ranged 
from less than 18 inches at Tucumcari, N. Mex., to more than 30 
inches at Lawton, Okla. The rainfall shows a gradual decrease from 
east to west. The average precipitation during the period of the 
grain-sorghum experiments is not markedly greater or less than the 
long-time average at any station. The results obtained, tllCrciore, 
should apply to average conditions at these stations. Results of 
many of the iudividual seasonal condi tions nt these stations and 
their effects on the grain-sorghum crops produced have been shown 
previously by others (2,3,4,9,10, It, 13, 14). 

The wide yariation in the monthly precipitation at each of the 
stations has resulted in a similar fluctuation in yields. Late frosts 
in the spring sornetimcs inj ured early-sown grain sorghums, and fre
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quently the late seedings were killed by frost before the crop was 
mature. 

In addition to the results from stations listed in Tables 1 and 2, 
results from other stations are referred to occasionally in the dis
cussion of the various experiment!:>. 

TABLE 2.-Monthly, annual, and seasonal precipitation, in inches, at the nine 
fteld stations in the southern Great Plains where sorghum experiments were con
ducted for the years during which these experiments were in progress, with aver
ages for this period and for the whole period covered by the climatic data 

[T.=trace] 

, I I I I' I I ( I!
~:~=~I:rCb·!I~~::?~r. MaYl!Junel~ulYi.'\'Ug. Sept. Oct. '.~ ~I,~u~~:.s~~:il 
Hays, Kn.os: : 1 ,~ < r I' 

191~. _______________ : 0.02, 1.08 1.6011.66 2.70 4.321 0.88: 3.52 1.851 0.51 1.13 0.03 20.20: 14.03 
lUI3..________ ..____ ! . 36i.. .68 .41i 2.78 5.72 3.53: .63 .11 4.80! .25. ,72 3.Il[ 23. !O: 17.57 
1014 ________________ : .041 .42 .15i 2.31 2.36 3.39 2.77, 2.63 .601 1.33 T. .63 16.63, 14.06 
1915________________: .6K 1.80 1.74:. 3.13 6.82 3.971 8.18,. 4.11 2.44, .93, .30 .04 34.14, 28.65 
1016_--------------- ' .53 .15 .3112.21 1.6315.88, .30: 1.07 1.261 1.14 .02 .61 16.01; 13.25 
10li________________ .11! '1'. •• 07.1.96 1.72 2.15,1.46 5.73 1.84! .09' 1.64 .1516.92' 14.86 
lOIL______________ (SO, }_15 1.71: 2.404.. 79 . 53! 3.~, 1.7~ 1.42 2.41 1.101 2.88: 23.58 14.03 

1 
11919 ..._____________; r. ,2.18 .33,4.516.853.51:1.16 .71 3.32 1.81 1.54 .15,26.13,20.12 

1020________________ : .05: .37 .30i 2. 01 3.32 1. 87 1.891 5.11 1.56 3.5j .73 .46, 21.28 15.79 
1921 _______________.1 .40,.. 10 .49' 3.58 2.59 3.67,3.36: 3•. 04 .68 .05 0 .50: 18.46 16.92 
1922________________ 1 '1'. .93 1.71' 4.51 2.61 2.1814.20: .81 .43 .32 1.28 T. 118.98 14.74 
192.1________________ , T. I .10 1.04: 1. 63 3.97 5.96, .70: 4 .. 15 4.52 4.37 .29 .37\ 27.10 20.93 
192L____________ • __ , .311 .26 1.81 1.053.19 .n; 2.32' 1.95 1.03 .46 .25 1.11, 14.51. 10.31 
1925,.______________ : .05, .24 .31} 4.27 1.01 4. 1~, 6.73 3.33 .90'1 .75 1.12 .02; 23.02: 20.46 
1026_---_.----------;~:~•.....:.:2:~,~~!~~~__.~....::2:~' 10.45, 11.12 

."'·crage; ,. I : i ':! I. . I ' 
1012-1026_______ .2.5 .77 .02' 2.09' 3.43 3.23. 2.64, 2. 65: 1.07 1. 24 .75 .66 21.10 16.52 
1863-1020__ .....1 .5t; .83,1 .99' 2.32: 3.30 3.19 3.25: 2.05: 2.27, 1. 44 .1/ .791 22.62' 17.28 

GarclenCity,Kans·;i=I=I= :=-'='-1=1==-1 := 
192'--______________ , 1.02, .32 T. i 2.63' .96 5.81: 2.21 2.25, 2.46 .20 0 .65 18.51 16.32 
1922___________..___ : .24: .19 1.35.3.553.31 .64,2.05 2.49i .07 0 .49 T. 14.88 12.11 
192:L_____• ________ ! T. : '1'. .41i 3.021 0.69 6.88: 4.521 3.861 6.19 3.10 .33 .29 30.10,32.06 
1924________________ 1 T. I .76 1.73; 2. OS, 1.06 1.39: 1. 0'.), 1.741 1. 73 .59 T. .551 12.72. 9.09 
1925________________ , T. ,.46 . SOl 2.54, 2.06 1.16,1.301 1.81, 2.00 .28 1.01 T. 113.42: 10.87 

1926-----.--.----.--L~~I~~,~~:,~'~~~0~~ J4.85'~ 
Average; "I " ',1- I'1021-19;0_______ .26! .35 .001 2.f~i 2.74 3.!4 2.20' 2.45j 2.27 .69; .43 .30 18.3315.40 

1908-10.6.._____1 .30, .85 .85, 1.8/; 2. 36 2.15, 2. 41, 2.411 1.8611.05 .72 .61 18.04. 13.66 
Woodward, Okla.: 1===:=,=r==!=:=I'====I== 

1914_____________ .. _: .18' .511 .34' 1.69 3.16 .61: 1.88, 2.64 .56 1.06 .06 .77 14.36 10. ~ 
1915_____ ..__ ....___ 1.17, 3.4~ 1.4~i 6.~3: 5.29 2.43: 3.H 3.62, 5.74, 2.36! .55 .06 3.5.7826.7v 
1016___________..... , 1.50 .031 .8",1.18, 1.70 10.26, ~ •• 1.02, *.34'11.71 .75 .601 22.51.17.10 
1017________________ ', .29, .201 .10',.1.58; 1.03 1.31, ,.!3, 6.051, _.72 '.05, .07 .01115.71,.1-1.48
1918.. ______________ , 1.60 .29 2.09: 2.22 4.00 1.91: .13 1.35, 1.24 3.35, 1.53 2.92 23.23 11.45 
1919. _____....._____: .06 1.53 1.941 4.10' 4.29 2.22' 1.35, 1.871 .63, 1.85 2.37 T. 22.21: 14.46 
1020________________ 1.03,. .071 .61', 1.06'. 3.40 1.29' 4.69 3.00,. 5.011 2.55 1.32 1.53, 25.56 18.45 
102'--______________ 2.22 .61 1. 33: 1.80 1.01 5.7S: 2. 50 5.11: 2.941 .01 0 . 11j 2~. 32 20.01 
1922 _______ • ___ ..___ ~.02: .06 5. OS: 2.?~: 3.60 .18: 1.07, 2.31: 2.83 .74 1.15 0 ,22.00 13.0il 
1023________ .. __ ..... r. .06 1.86.2.3. 8.11 4.20 .69 .39, 9.33,11.99, .89 .84,40.68 25.01 

li0.t:::::::::::::: :?:l :~;:1 2:~! ~:l~: l:r~ u:: ~J! 3:~g' ~:~~I 2:~ k~l 1::~1 i~:gt g:n
102/L__________ •___ ·~'~;~'~. 2.23[ 3.51 ~~. 3.371 6.00'~L_!.:~I' 28.84 ~ 

Average: : ': 'I I 
101·1-1026_______ .75 .67:, 1. 61, 2.62' 3.15 2.87 2.14 2.61 3.261' 2. ;·1 1.10 .78124.29 16.64 
1805-1026__ ... __ .68 1.03 1. H 2.30 3.15 3.00' 2.70 2.79, 2.72 2. OS 1.221 .86 23.68 16.66 

Lawton,OI<la.: =='=======1==1=1== 
1917__________ ..._...30 .57, 1.i-I 1.28 4.50 1.013.02 2.84 .72, .ID 1.08i .0:1'117.2813.37 
1918_______...._____ . .20 .25' 2.16. 2.36, 1. 20 :I. OS 2.57 1. 48; 4. lSi 8. C,S 1. 201 3.50 30.95 14.06 
1910________________ .5-1 1. H! 2.90 4.60' 5.4-1 4.36 3.71 1.98' 1. 67t 13.78 2,25 .92, 43.65 21.76 
1020..._____ • ____ .._ 1.1)4, .61' l.84 3.14 7.53.. 69 1.88 4.18 2.05, 8.iS 2.29[ .86,3,1.89 19.4i 
1021 ..... __ .....____ 1.15 1. ·17 2.05 2. H' 1. 30, 5.03' 2.9:; .8.'l 2.13. .03 T. 1 .5,1: 2D.51 15.28 
192'2....______ •____ -' .SO: .46. .07 0.85 6.63 1.01 &.40 .64 1.61, 2.46 1.04 .21,26.17 20.14 
1923___ • ___ •________ 4.3i .70' 1.30 3.4S 5.56.2.68 1.25 1.70 4.9'J, 0.04 3.51' l.iIl 40.43 19.·i5 
1924.________ .....__ , .20 .11. 2. 47 3.88. 3.05 3.36 1.39 4.15, .61\' • is .50; .09 21. 49 16.44 
1925.. _.. ________ .._•. 95 .82 T. 5.i82.oo .65 2.01 3.52 7.73 3.58 1.83; .11 28.98 21.69 
1926_____: ______ ..._ 1.33 0 ; 1.67,2.22.3.70 1.20 2.10 7.48: 4.67! 3.78 .22; 4.50 32.96 21.46 

A\'.eroge: -- --!--,--;--,--,----;--I----'----,- 
1917-1026________ 1.10' .0-1 1.72: 3.57i 4.11. 2.40 2.43 2.80. 3.0'li 5.11 1. 30\ 1.34129.74 18.44 
1~7o_19201._. ___ 1.13 1.12 1.59' 3.12 4.92,3.48 2.05,2.94 3.221 2.90 1.71: 1.63 30.80'20.63 

'==='==.=,===!==.=.=== 
1 April to September, Inclusive. Not including 1908-1912, Inclusive. 

http:30.80'20.63
http:2.05,2.94
http:4.92,3.48
http:1.34129.74
http:1.67,2.22.3.70
http:5.i82.oo
http:5.56.2.68
http:1.013.02
http:9.33,11.99
http:22.51.17.10
http:34'11.71
http:3.5.7826.7v
http:1.8611.05
http:18.3315.40
http:30.10,32.06
http:1.35.3.553.31
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http:2.1814.20
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http:2.15,1.46
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TABLE 2.-Alonthly, annual, and seasonal precipitation, in inches,. at the nine 
field stations in the southern Great Plains where sorghum e:cperiments were con
ducted for the years during which these experiments were in progress, with averages 
for this period and for the whole period covered by the cli'lllatiG data-Continued 

-::o=:~r~'.~::II;·b':~'M:[.,J"" '"·"~'!·'"~lllsePt.. oct·1Nov·1 Dec',l :U~i !I,s~:ai 
Dalhart, Tex.: : f f. 'I . 01 . I .1916••••••• _•••••••• O. HI 0 1 0.12 1.49 0.69 4.11: _ 55 3. 4~, 0.7_ 0.22. 0.03 0.37, 14.10' 13.01 

1917............ ••.• .14, • C9, .03 .37 2.70 .93! L 64 2.28 1.28 .3J- 1.02\ 0 j 10.701 0.20 

10IL••••_........ .271 .05! 2. ~~ .89 4.87 1.2311.491 1.67 1.49 1. 87, .25 1. 74 18.. 67, 11.64 

1010••.••....•.••••.• 09, .96; 3.10 3.48 2.75 1.88[2..4113.45 5.12, 2.50' 1.14 T. 26.061 19.09 

1920................ .361 .43. .05 .32 3.25 6.81 2.5611.33 .81 4.491 .34! .08 20. sal 15. OS 


1
1921................ 1. 80 . OS· .15 .76 3.70 5.82 5.12 .69 .04, .54 0 .26 18.96: 16.13 

1922................. 37 .071 .73 5.20 5.06[ 3.4011.571 1.88 .52 .15 .36 .02 19.93117.63 

1023................ 0 1. 03. 1.72 4.09 1.781 6.05 .87' 6.92 2. 10, 6.291 1. 23 1.32 33. 401 21.81 

19~L ..............' •O~ .091 1. ~1 1.16 2. ~4 .69 1.32 5.001 1. ?21 1. O~ . 2~1' .03 15.361' 12.33 

1025................ .01 .34: • ~4i 1.121 3.3011.93 4.0913.00 4. ,,61 1.16 . 3~ .14 20.66 18.06 

1926••••••••••••••••. m .01, 1.001 2.841 3.70! 4,00, .6811.321 2.05; .33.. 101 .81 17.03[14.59 


Average: --·--·--'----.--'--Wi----.--i----'- 
191&-192tl....... . ~~ .34. 1. G91l' 9Il:1. 1~' ~. 3512.?1 72 . ~6, • 4~\ 19. ill 15.33
2. 82!1. 86~. 
1908-192IL...... .23 .401 .76 _.05 3.03 3.13 2. 35 2. 40 1.50 1.55. . ~ol .53 18.43f 14. 46 

AmnriIJo.Tex·:=,-=1 -'=1='==--:=:='-;= 
1913................. 11 .5.1 .59 1.761'1.41 2.32,1.801 .01 4.191 .SI 1.9SI 2.84! IS. 97, 12.09 
1914.0.............. .06 .10 .1.1 .95 4.43: .8413. 07i 2.97 1. 07 4.46. '1'. I 1.17119.271 13.33 
1915............. ..• .72 1. (Q 1.00 5.05\1.70. 1. 04 4.14, 5. S5 4.69 1. 55 . 18'. • 13, 27.651 22. 47.. 
1916................ . ~6 • ~2 .57 1. 71 .89' 2.18 .94, 3.82 1.76 2.90. .40! .88, 16.43, 11.30 
1017................ .69 .22 .25 .71 2.49, . sa! 2.6b· 6.17 2.05 .34 .59i .04, Ii. 061 J.I.93 
1018................ 1.01 .26 1.06 .482.23 1.43 2.23t 2.301 .64 2.47 ].16, 2.78. 18.1V 9.37 
1919••.••••••••••••.' '1'. . .73 1.7312.561 2.08. 2.04, 1. 75; 3.211 4.58 .67, 1.26: .50! 22.011 17.12 !1 

.Avernge: . -'-:-1-1
--'--1-'-1-:-1

1913-1919....... .42 .50 .76 I. S9 2.18' 1.65 2.37' 3.57 2.71 1.89' . SO, 1.19 19.901 14.37
11892-1921....... .55 •b21 .59 1.67 2.97: 2.61 2.99 3.21 2.231 1.481 1. 00, .87 20. 99~ 15.68 

DlgSpring,'l"ex.: ==!=I-i==I=-I-='='='=:= 
1915................. 4? .15,: .sal ~.751 .44 1.581 3.43:.. 3.~6 2.9~ 1.~3' 0 i .61!2Q.84' j 17.~1 

1 

1916................ .13 0 , 1. 74, •. 12 .14 1.59t 2.48 4. 31 .8. 1. 301 1. OJ· .10 1~. 79 11. ~1 

1917................ .28 0 : .031.97 .61 .98 .73' .17 .79 0 1 .121 0 4.68! 4.25 

1918................ .69 .73 .09 .lQ 1.19. 3.53 .16: .24 1. 6~ 1. 99, . Z4i 1. 32, 12.351 6.88 

1919................. .51 .06, 3.06 1. 4~ 1.43, 8.28 .95, 3.60 7.43 6.31 . 18, .091 34.011 23.14


11920................ 1. 97 .20, .12 .08 5.32 1. 33\ .01' 6.30 .69 1. 95' 2.22.1 .2UI 21.29 14.63 

1921................ .25 .901 1.15 .11 3.69 2.77 .45: .85 .71 .23' '1'. t T. .' 11.11, 8.58 

1922............._... .38 . OS. 1. 7312.77 2.36 2.89 . 38!' .22 0 1.15 1. 35, 0 i 23.31 18.62 

1923......._........· .29 3.0( 2.16 4.58 1.24' 2.61: 1.68 .98 1.53 5.31 1.ISI 1.691 26.26112.62 

192·1................: .03' .5ui .62 .91 3.62' .051 .961 2.03 .68 1.42' .05, .13, 11. 00, 8.25 

1925................ .]5 0 : 0 4.43 2.09 1.001 1.22: 2.96 3.06 3.11' .14i 0 ,18.161 14.76 
11926................. .98 .06. 2.18 2,24 1.06. 4.381 2.27: 1.62 3.56 3.49 .32;, 2.19i 25.25, 16.03 


1Average: '----,------,--1 --I--!--I- 
11015-1026.••••••• 51' .~7: 1.14 2.96 2.01: 2.5811.30: ~.21 1.99 2.30 .661 .53! 18.67113.04 
11900-1026....... .41 .62, .87 2.28, 2.44 2.2611.98. 1. 80 2.05 2.201 1. 08! .65 18.73, 12.90 


Chillicothe, Tex.:' '==1=-1- I -~==-I=r.:-::::= 

1913................ · .35 1.901 1.32 1.77 1. 01 2.331 .29' .05 4.21 4.71 2.79: 5.51, 26.2,1: 9.66 

1914.......... '1'..30' 1. 68 2.40 6.16 1. 67. 1. 76 8.47 1.04 1. 44 .41 1.28126.61: 21.50 

lOlL........:::::: .34~. 88: 1. 22 ?13i 2.15; 6.71, 4.07 3.73 3. ~ ? 07' .. 15i . 53 3~. 81' 25. ~~ 

1016................' 1,00 r. . 1.481 3.62 1. G2 1.171 .48, 1.19 1.17 3.06 1. 53· .02, 16.34, 9.;:a 

1917................. 20 .30 .301 .7:112.33' .34: 4.05 1.11 2.06j .35 .821 '1'. ! 12.59: 10.62 
 ,< 

1018................ .10 .42' 1. 56 1.15: .95 4,40 .76 . Z6 :1.35 6, :15 2.82' 3.44. 25.65: 10.96 

1919............. .26.76 2.28i 5.27i 8.79 2.88 1.22 1. 41 2.64 13.23 2.24 .2'J 41. 27" 22.21 

1920.............::: 1. 92. .03 1.49,2. HI: <I. G6 1. 45: 1. 39 8,37 3.611 5.42 2. sal' .52 30.70i 26.89 

102l................. 31 1.02 1.20 .69 .67 9.60, .06 2.73 1.521 .03 'I'. .13 17.06 15.27 


A..-ernge: --------I------~--------'----
1913-1921....... .50 .80 1. 39\2. 5713. 64 3.40 l.oU 3.04 2.67! I. 41 1. 511 1. 30· 26.80 16.89 

1907-1021....... .43 .90 L 50 2.27 3.49 :1.76. I. S6 2.54 2,36 3.65 1.59, 1.32 25.61' 16.28 


'rticumcnri, N.1\Ic.x.: ====!.-I====~=t ,-1='='= 

IOH................ ,30 .40' .50 2.5215.24 2.81 3.90 1. 06 . n. 3.48' '1'. i 1. 31' 22.24' 16.25 

1910................ . Q6 .98 . flO: 4.00 1.59 . n 3.13 !?2:'l: 2. 9~: •QT, '1'.. .27: 18,13: 1.4. ¥ 

1916••_.............. 10 0 .0911.55, .56 .03 .98 4"13, .56 .18. .29 .32 10.89 8.•1 

1017................ .31 .11 .12[. 32i 1.82 .90 . 74 ~. II: 2.74i .16, .62 .0·1 13.9U. 12.63 

1018................ .10 .13 .21\ 1. H, .21 . bO; 2.54 1.02 2.85'1 2.60 .51· 2.00 14.11 8.56 

1919................ .0·1 .32 3.69 3.61i 5.8,j 6.39 3. 16 2. c3, 4.16. 2.:n .51 .93 33,49 25.69 

1920................ .76 .15 • :l4i .2il; 2.55 3.91: 1.52 1. 4b J. Hi 3.68 .40 0 i W.52 11.10 

192L............... l. 56 .32 .83' '1'. r S.;2 5.8S 3.65 1. 86 .75' .21 0 0 2:1.78 20.86 

1022................. 13 .13 I.3712.M: 2.04 1.21 1.6" .67 1.20: .:17 .93 0 12.37 9.44 

192:1................ U .06 L 04 3.35. 1. 92 3.55 . r.a 5.64 I.7S· 7 .• ,1 1. 60 1. 64 29.71 16.87 

lU2l. ••••••••••••••. 'I'•• 19 .60 .rAl 1.67 2.071 1.93 3.70 ].31, 1.00 .04 .47 13.70 11.40 

192.1........._...... .:10 .05 'I.'.!. :18' 1.85 1. 33 3. G9 3..l6 2.32' 1. 26 .'24 .25 14.43 12. 33 

1926................ _~~....:.~I~:!:.::..:.::~~~ 1.57' .~8 .02._1.23: 19.76~ 


Averngc: t I" t j 

HJlI·1926....... ,38 .30 .90 1.81 3.02 2. ·17 2.24 2.76 1. 87 1.00 .41 . fl5, 18.71 H. Iti 

J905-1926•••••••• 32 .51 .77 I, 7612.26 2.13 2.44 2.80: 1.57, 1.48 . Hi .7~ 1~7,~~.02

1 1
 

I Data for (,hUl[cothe taken Crom Quanah, 'rex. 
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7 EXPERlMENTS WITH GRAIN SORGHUMS 

, 

Partial or complete crop failures occurred during the period of the 

experiments at several stations. :Most of the failures at Lawton, 
Okla., were due to chinch bugs. Dwarf milo was completely de
stroyed by chinch bugs at Le.wton in 1921 and 1922, and practically 
all grain sorghums were destroyed by the chinch bugs in Ins and 
1925. The fe.ilures at Garden City, Kans., in 1925, Big Spring, Tex., 
in 1924, and Chillicothe, Tex., in 1909, 1910, 1911, 1913, and 1916 
were due to drought. The failures at Hays, Kans., in 1916, 1917, 
and 1918 were caused by drought, the failure in 1913 by both drought 
and chinch bugs, and that in 1926 by drought and bird damage. The 
crop of 1918 at Tucumcari, N. Mex., was destroyed by drought. Soil 
blowing ll,t rrncumcari destroyed some of the earlier sown plots in 
1917, 1919, arid 1925. 

When the plots from all spacings or dates of seeding of any variety 
failed, the results from the station puffected usually were omitted from 
the tables for that season. When only part of the plots in an experi
ment failed, however, the yields of the affected plots are given as zero 
unlC'ss the failure wa,s due to soil blowing. The results from plots 
destroyed by soil blowing were omitted from the tables because soil
blowing iniury usually is not a direct result of any particular spacing 
or date of seeding, although it has occuLTed at Tucumcari, N. Nlex., 

~ when the seeding was done too early. 

EXPERIMENTAL METHODS 

The cultural experiment;:; with grain sorghums were conducted in 
field plots varying in size from about one-fiftieth to one-tenth of an 
acre. Most of the plots were 132 feet long and consisted of 2 to 10 
rows spaced 40, 42, or 44 inches apart. In some of the spacing 
experiments the rows were double the above distances apart. The 
usual plot consisted of 10 rows with the two border rows removed 
before harve<;t and only the eight inside rows harvested for yield. 

Neady all of these experiments, except those at Ohillicothe, Tex., 
were conducted in single plots, but in 1926 imd occasionally in other 
years some of the experiments at the other stations were conducted in 
dupliefitc, triplicfite, or quadruplicate. 

Jn all of' the experiments i.n recent years find in most of the earlier 
.. experimffits the plots were seeded thickly, and the plnnts were thinned 

lfiter to the desired spacing. This was found to be I1bsolutely neces
sar.v in the spacing experimen ts. 

The ficre yields of grn.in are all calculated at 56 pounds to the hushel. 
Other weights luwe been used previollsly, howeyer, in publishing some 
of the WHtlts presented in this bulletin. Yield results from the spac
ing find dl1te-of-seecling e:qJeriments fLl'e presented from all stfition'3. 
Agronomic data other than yield, including the hC'ads pN plnnt, size 
of !tcnd, period of growth, fomge yields, weight pOl' bushel, etc., fire 
shown or.11y for the experiments at "Woodward, Okla., where tho 
experiment'> ll1we been more extensive or complete or were con
tinued longer than at tho other stations. 

SPACING EXPERIMENTS 

Experiments with distil,nees of spl1eing with one or more varieties 
of grnin sorghum have been conducted at nine field stations. Dwarf 
Y('lIow milo, DfLWI1, Sunrise, Reed, Blnckhull, Dw!trf, and Pink lmfirs, 
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Standard feterita, and Freed sorghum have been included in these· 
experiments. Data are shown for plots with the plants spaced at. 
different distances apart in the row and also for plots with the rows
at different distances apart. Yield data are presented from all sta-, 
tions, but the other agronomic data are shown only from ~he experi-· 
ments (,t Woodward, Okla. . 

YIELD RESULTS 

DWARF YELLOW MILO 

The annual and average yields of Dwarf Yellow milo grown in: 
spacing e:x-peciments in ordinary rows 40 to 44 inches apart, at eight 
experiment stations, are shown in Tf!,ble 3. The 6-inch spacing pro
duced the hig~est average yields at Dalhart, Tex. i .t~e I2-in~h spacing 
at Garden CIty, Kans., Lawton, Okla., r.ud ChillIcothe, Tex. i the 
I8-inch spacing at Amarillo, Tex., and Tucumcari, N. Mex. i the 
24-inch spacing at Woodward, Okla., and the 30-inch spacing at Big' 
Spring, Tex. At no station were the average yields of the best 
spacing more than 4 bushels per acre higher than the yields from the 
poorest spacing, except at Lawton, Okla., where the I-year results. 
under poor conditions can not be considered significant. This· 
apparent uniformity in yield shows that milo is very adaptable to 
dIfferent spacings. Dwarf Yellow milo suckers freely when space, 
moisture, and plant food are abundant, but only slightly when these 
factors are deficient. Not all stalks produce heads, and the per
centage of stalks producing heads is very low in extremely dry seasons· . 
(9, 10). The heads vary greatly in size, depending upon the environ
ment, and this also tends to balance the plant development. 

The average for 43 station years at SL.'C stations shows the I8-inch 
spacing for Dwarf Yellow milo to be most productive. The yields 
were 23.2, 23.7, 25.2, and 23.5 bushels per acre, respectively, for the· 
6, 12, 18, and 24 inch spacings. The yield differences are small and 
probably not very significant within this range of spacing. In this 
average the results from Lawton and Chillicothe are omitted because· 
the crop at Lawton was affected by chinch bugs and the Chillicothe
f'pacings were not comparable with those a? the other stations. 

DAWN KAFIR 

The yields of Dawn kafir in experiments in varying the spacing

between plants in the row, at seven stations, are shown in Table 4 .. 

The 6-inch spaciI!g produced the highest yields at five of six stations. 

At Garden City, Kans., where the thickest spacing used was 9 inches, 

the yields from this spacing were greater than from the I8-inch spacing. 

At Amarillo, Tex., where rather nonuniform results were obtained, 

the I8-inch spacing produced higher ayerage yields than other spac

ings. In comparing the yields from 6, 12, and 18 inch spacings from 

all stations where these three spacings Were included in any year, the 

average yields obtained in 41 station years are 24 bushels per acre 

for the 6-inch spacing, 23.6 bushels for the 12-inch spacing, and 22 

bushels for the I8-inch spacing. These yields show that the 6-inch 

spacing is the most productive, on the average, but that the I2-inch 

spacing is nearly as productive, and the difference in yield between. 

the 6-inch and IS-inch spacings was only 2.1 bushels per acre. 
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'TABLE 3.-Annual and average yields of Dwarf Yellow milo grown in spacing 
experiments in ordinary rows at eight experiment stations in the southern Great 
Plains in ,stated years 

Acre yield (bushels) In-

Station and rt!stance of f---;;----:---:--:---;----:----:---:--.----:--.--;---c;---
spacia-giu row I I I I !, I 

_~________1_19_1_4 19151~916 ::'::L:::i':! 1922 19~L:'::': ~~:r. 
! t ; I! iIi:Garden City, Kans.: Iii ' I I 

Ii l?ches ___ •••••_. ___•__ ....__ ........_ ....____••'••__•• ___., 32.3! 20.4 13.4; 30.7 7.8..... 20.9 

12 .Dches .. __................1..., ......;..........1.......... ' 28.41 30.1,22.2, 42.1 1.7..... 24.9


1 ......:--........! ' 27.61 42.1 1.7...._ 23.1
~8 mchc.~••_._..__.................1 ...... ''''', 28. ~I 15.8
 
WOO1~~~I~()'kJa.;..- ...... --..+..-+....;---..,-...-;.......... 32. vI 13.8 26.3t 34.9 4.8..... 22.5 


1flinches ..................- ••1.....(.... .1 21.6 2.U; 28.6 29.1' 42.5i 7.51 8.8! 36.4 21.9 50.51 2;'.0 
12inches·__.._..•..• ..• ..... '..... i...... 18.5 2.2' 17.5 29.8153.4 8.S 6.3135.0 27.9 50.9 25.0 
18Inchcs··......··••..• ....·I.... ·!....· 26.21 4.7 15.5 36.S 53.21 8.3! 6.6i 36.6 32.1 52.9 27.3 
24 IDches ....................r.....:....- 20.9 3.4 31.3 39.0 49.81 13.1! 6.9144.2 26.5 52.2 23.1 
30 inr:hc.~_........................j...... 21. 8i 1. 5 24.0 35.3 45.31 7.6i 5.5 39.2 26.5/52.1 25.9

Lawton, Okla.: I I : ) , 

D"ID~~:!~:::jj:::j~~jl:jjj:I:~:~ijf::: r- ~~jj~j :j::jj~~ ~f:j::j:j:;f:~:j::jj:: :::jIj~~ ~! 
fl iDches..•........·t-..l.....: 54.5 30.1 38.9i 8.5: 26.6[ 33.2 35.9)38.0 33.2.....1"...T ....,..... 
12!nChes......• ..•..•......·: ..•.. '....·I.. · ..••.._· 53.6 27.9 38.9,12.5: 31.631.3 21.842.0 32.5 
18 !nches_..........._......_' ..... ,...._, ....+.... 54.3 25.2 3·1.3' 11.8' 31.61 30.4 22.01 38.S 31.1 
241Oehes-..........• .. ·I_....L. .._I .._ .. _ ..__ 52.9 28.4 31.3' 11.2' 31.4: 23.4 24.8: 39.3 30.3.. l··.. · 

Am~~I!I~~~X~:------------I.. --·i..---;-..--(..--;..--- 50.5 35.7 •• --. ____ .;..___ j____ • _.._+._. _~__
1

B IUChcs___•_____.._....127. II 60.6: 7.7,28.61 1.8 52.31..--- ...___.... '...._'- ...__.._.1._._. 133.2 
oInehes_••_________....· 26.2, 70.5i 7.0! 27.11 4.9 _____ •• , ..••••______ .....'_........ .1...._ 32.9 
12inehes__ ....• __···_..115.3i 75.41 16.1' 28.3; 3.4 53.0/_.._. _____ '. ____ '__..... ___ .-...i.--.. 33.S 
18 inches_____••_..___... 21. 21 63.7119.0135. 7 - ...- 54.5 _____ .. _______ .,_....1 ___••.• __ .1..___ 34.9

i24 inches ••______ ......;_.... ! 72.3; 20.0 29.1....__ 52.4 ...-.1--- __ ,_.... _____,______.._.1.._._ .... __ 
J31g Spring, '1'e:<.: ,: I fl. I ' ,I ; 

61nchcs.... __________....___ .' .. ___ .'.. ____ .,_..._I. 0 4.51 4.0 19.0: 31.4: 41.618.6 s.ol 1.4 13.3 
l2inches........••..•.. ,__._.'. ____ l___.-'. __ •• : 0 3.ol ..J.O 28.5132.6134.4 10.7 12.3 3.6 14.4 
l~inchc.'1__• _____.._.... '.__._:. ____ :___.. t- __··1 0 5.91 3.8 23.6130.0134.3 13.3 12.3 4.5 B.2 
24 inches. ___...... ___ .. ,__ ... ,.____ ,...._".__••1 0 6.1i 2.51 26.7, 27.2; 32.1 n.7 12.3 6.6 13.9 
aOlnches....___......._ ..... '_.__.'..___ ... __ ; 7.4 4.7: 3.834.724.11 29.8/ 9.6 11.2 9.5 15.0 

·Tue~:~:~~~\~N:i{cx~:..--.. -..-+·---i----- ·....1 9.4 .. __ -;_____ --.-- ..---;---...--....--·1....-..---
61nebes _______..•..........-'_____·_···_1 20.II ....____•• '_____ 31.3 14.517.6122.0 3.626.2 17.9 

12inchcs____•__•__,_.._ .. __.' __ .._' ..__-. 20.S: ..... _. ___ :_____ 26.6 10.51 9.1 24.4 8.4 19.3 17.9 
ISlnehes•••__..________ ...__ 1._••__ ,._.../' 21.4 _..._ .- ••-J.---. 22.1 14.7i 12.6. 24.0 9.1 23.2 18.2 
24 inchcs.____......___•. _.._-r-.._.,_.._. 6.0!.____ ..-.T-... 18.S 13.1; 12.11 IS.4 12.5120.9 14.5 
30 inches _______..______ •____ j. ___.,___.. i.F..... _•.•_, __ ... 24.3 11.2 12.9/19.1 12.1 20.7 15.3 

, I: 1 

I Acre yield (bushels) In-
Station and 	distance o( spacing j-~-·--------7.'~-;__--~--~--;-_.,..,---;;__-.--,---

in ro,,' I I lI! 
Aver

I' .____.1____I age 
i 1007 l00S I 1000 1910 1911' 1913 1914 )1915 101611917 

Chillicothe, 'rex,: i . I 
4Inehes........ __ ..........___ 3,1. 5 13.9 lOA 10. T 0 o 23.8: 30.0 11.4' 6.1 14.18Inehrs......... ___ ..._. ______ : 31.8 ~.4 10.5 13.2 0' 
o 10.3: 2ti.4 11.2, 5.1 14.112Inches....... ___ .._.. __ ..___ 26. I 2i.9· 10.9 10.1 0 
 o 21. 811 28.6 13.01 2.5 H.8 
10 Inehes........._... __ ..~.~.~~ ~~IL~~!____~_~__~~~ 0 o 21. S 27.1 13.2; O. i 13.6 -_._--

1 'l'he years lOll) nIHI 1919 aro not included In the a\'erages (or Amnrlllo because comparable daln (or
these two yrors nrc not availahle. 

MISCELLANEOUS KAFIRS 

The annual and aVCl'llgc yieldR from somewhat jjrnited spacing 
expel'iments with Sunrise, Reed, Blllckhull, Dwarf, and Pink kafir 
fire pI ('son ted in 'rable 5. 'rhe Sunrise kafir at both Wooa\\rarct, 

46781-29--2 

http:3.834.724.11
http:7.7,28.61
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Okla., and Tucumcari, N. Mex., produced the highest average yields 
from the 12-inch spacing. Reed kafir produced the highest average 
yields from the 6-inch spacing at Woodward and Lawton, Okla., but 
at Tucumcari, N. Mex., slightly higher yields were obtained from 
the 12-inch than from the 6-inch spacing. Blackhull kafir (C. 1. 
No. 71), grown in a single year at one station, produced the highest 
yields from the 6-inch spacing. Another strain of Bla!lkhull kafir 
grown at Chillicothe, 'fex., in an earlier series of years produced the 
highest yields from the 8-inch spacing. Pink kafir at Hays, Kans., 
produced the highest yields from the 6-inch spacing. A 4-year com
parison of Dwarf kafir in 8-inch and 16-inch spacing at Chillicothe, 
Tex., shows a slightly higher average ~yield for the 8-inch spacing. 

T,\lILE 4.-AnnuaZ and average yields of Dawn kaflr grown in spacing experiments 
in ordinm'y rows at seven eX1.'eriMent .~tations in lhe southern Great Plains during 
three or more years from 1912 to 1926, inclusive 

[The data lor 1913 are omitted because 01 crop lailure1 

Acre yield (bushels) iu

St~V~gn~~~ r~s:~;~cc ::1~91411915 ;-:;:;r~::::-192:! 1921 1922' 19;3 19241925 I;9~6hVg~: 
-------... ~- . ~- -\--··~-.--t--'-'----l-~--

na~r·i~fl~~::_ ________ ~7. {---- -----~----- ----- ,----+----i----J-:-- ----- ----- -;;--------i-----i-i-;;-6inch('s_ •.••____• _7.D, 34.7 _____ :__________ :_. ___ 33.6,58.-,40.7115.4,17.4.0.536.71_____ , 3_.S
9 Inches. _. _ ._____ 17.7'. 23.9 _____ ,__________ .__________,_____ i __ ._______ '_____ '. ____ ._____ ._____ '_____ _ 
1~ inches______________ or 31,0 _____ ,__________ '_____ ' 35.5, 58.0 30. S119. 3: 25.9 20.3 37.3,- ____ 1 32.3l10Inches____ •____ 24.3 _____________________________ . _. ___ \ _________________________ 1__________ _ 
18 inches ______________ 1 24.3 _____ 1_______________ 28.7 47.1 30.6 15.4 21. 7, 24. S' 32.7, _____ : 2S.2 

~~ 1~~~~:::::::::1-:~:~,-25:"5 :::::'::::: ::::: ::::: :::::':::::1::::: ::::: ::::: :::::':::::::::::::::::: 
Oar~~~n8\'~;KniiS::- ----- 15.3 -----'----- ----- ----- ----- ----- -.---\----- .---- --- •.'----- -----;------

Olnehes _________J ____, 2.4 22.5 4.2 11.6 4.1 23.345.023.9 43.1 30.9 55.5 40.2124.3, 25.5 
ISlnches. _______-j-____ , 1.6 33.1 0.'\ 1l.S 7.0 23.9 40.0 17.4 35.0 24.9 49.3 36.S, 30.5 24.9 

Lawton. Okla.: f ' ' I'1 

Iir~~~~tf~I~~~Ij~~~~~ ~~~~~.~~~~f t~~ r~~\ 11 j' II: ~[~r~~~~~,m~~I~~m~~~w~~mi ~~I 
Dalhart, 'rex.: l I :)

(i Inches _________ .: .• _.' _________ . _____ ._____ ,_____ 26.5 39.11 33. 6, 0 23.2 44.3 48. 4, 30. 7~ 
I 

30.7 
12 iJlCh~S_. _______ j.-------------- _______________ 2S.0: 27.9130.4: 6.7 25.0138.8 47.7: 28.2, 29.1 
18 inches ______________'_____ ._____ _____ __________ 32.7 24.3 33.9' 8.3, 24.3, 33.0 42.1: 25.41 2S.0
:·1 inches _______________________________________ 33.9 21. 0 27.1: 11. 2 2i. ii 29.6 38.6: 26. S 27.0

1
Am~~ill'b~I¥~;.::------ ------.---------- ---- ----. ----- 21. 7 20. 8!,_____ '. ____,_____ 1_____ .----- ,_____1.____ _ 

6 inches __________'_____ : 9.3' 6-1:5 1. I, 15.9 .8 41.6 __________ -----1-----,----- _____ ', _____' , 26.4 

U~~~~~s:=::::::: ::::: ~g:~: ~~: g-T2 _~~~~' 1: g~~: ~ :==::I:=::::::::I:===:jl:::::=::::::=:::__ :~~~ 
IS inel1l's ______________ 20.4: 67.2 ·1.1 19.1 3.5 35.1 ----+----'--.--'----- ----- ----------i 29.124 inches. _____________ •• ___ 59.5,__ •__ ' 28. 7 _____ 31. S_____ !_. ________ .. _____ I _______________ ,_____ _ 

llig Spring. '1"ex.: i I!: I ; i
fiinches. _____________ .' ____ . _____________ ._' ,9 4.7 4.4fJ5.9 21.1 23.3. 1.617.725.6 13.1 
121n(·hes_______________ •___ . _______________ 1.3 3.3 2.1' 21.6 19.3 20.4! 5.6 15.4 25.0' 13.0 
18ind'rs _______________ •___ "- _________ •___ 2.7 3.1 3.2i 13.914.118.5' 7.215.624.5: 11.5 
24 inches _________ , __ •___ ._. _.___ _____ _____ 3.8 2.8 2.7: 17.9 13.6 16.3 5. S 14.6 21. 4, 1l.0 
30 inches. _________________ •. ___ ...____ •__ ._. 4.0 2.0 3Ai 12.6 10.5 15.6[ 5.3 12.3: 19.3; 9.9 

'l·l1C~J~l;~~~\~s~:-il-e:~::- -----.----- ----- ----- ----- 4.4 ----- - .. ·(----,-------··r--- -----,-----1-----
6 Inch('s. _____ •_______________________ 30.4 ______ • ___ 17.5122.5 4.1' 14.3. 17.7 9.6 26. OJ 17.S 
12 inches_____________________________ 29.9 __________ 12.6119.6' 6.5 17.4' 20.1 9.'1 21. 6\ 17.1 
18Im'bes________ •••________ •_______ ._ 25.3 __________ 13.5 13.6' B.9 19.8' 14.1 15.0: 20.0 16.3 
24Inch"s. ___ • _________ ,_________-!- ____ 11.fi __________ 12.9 17.1 0.4 .. 21.610.5 l4.3. IS.5 14.5 
3010ChOS. _____________ .- ____ , "I" ____ 13.5. _________ 1____ S,SI12.5 S.5 19.6 11.3 10.3,22.0 13.3 

I 'rhe yenr 1912 Is oot inclul'cd in the averages lor Hays, Kans. 
, Tilo year lUlU Is not Inriudcd iu the averages lor Amarillo, 'rer. 

http:33.6,58.-,40.7115.4,17.4.0.536.71
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TABLE 5.-Annual and average yields of miscellaneous varieties of kafir grown in 
spacing experiments in ordinary rows at fiue experiment stations in the southern 
Greal Plains in slated years 

SUNRISE KAFIR 

Acre yield (bushels) In-

Statlon nnd distanceoCspnclng j - .-••-.--.---- ....-~.•..-, 
____In::=_ 1191711918 .::' 1920 \ 1921 :~:1192~ 1924 \1925 \ 1926 !A:g~r. 

Woodward,Okln.: -;--1"'· :. I I ! 
Iljl}ches••• _••••••••.••••••••• ' 31.3 i 8.~ 27.0 34.4,40.8 11.1: 14.3 35.S i 26.5 42.9 27.3 
I_Inches•••••••••••.••••_..•• 30.9' 10.4 ~'9.7 36.5 40.2 12.9' 13.8 33.8 i 26.7 39.8 27.5'I' 

18inches_•••••_••••••••••. _._ 32.1 9.1 211.5 36.3 39.4: 13.3 15.4 32.8,26.9 32.7 26.5
124 inches••••••.••_•.•••••._.• 1 30.2 11. 5 28.1 38. 0 . 33.6 13.1 15.8 29.4: 24.7 29.7 25.413OInches •• __ ••••_••_.••••_••• ' 28.9 11.3 35.1 36.2! 30.2 ,15.2 19.8 29.4 I 27.6 28.3 26.2 

17.6 
20.3Tu1Jlr~~~~~~~~~==::===:=::::t::::==I:===:= :=::::~:==d=::::==:::=:'====:= ~~: gI~~: ~ ~t ~ 
16.5 
15.1~.~i~~~~::.::~:~_~_~~==:~::=:::::::::l::::::,~==:£=:::r::::,::::::,:::::: ~~: ~ 11& ~ I ~~: ~ 
16.9 

REED KAFIR 

w006di~~[,~3?~~~~:·······- ••···.··'II......\....-.I.-....1..-...1......120. 7 24.8 55.4141:'4 47.7 38.0 
31.7~~ l~~~::::::::::::::::::::: ::::::i:::::=1:::::: ::::::1::::::,1~ ~ ~: ~ ~U I~ ~ ~~: ~ 27.2 

24 inches••••••••••••••••••••• ].••••• '.......1......[.-.... "",,1. 19.5 17.7 27.8 I 25.5 30.7 24.2 

30 Inches•••••••.••••_••••••••.••••.1.•••• _,.-.•••••--•.1••••••; 16.8 14.9 18.4, 22. 3 27.1 19.9 

L8WJyg~h~~~~•• -••.••-••.----••-1.-.---:-....-------,------1.-..--1 I.; 13.2 34.3 C__...! 30.3 19.9
12 IDches_. __________•• _______ .•_•• _1_. ___.11______ 1_._.__ ,_. ___.1 3.5 9.4 31.8 L _____ ; 29.8 18.6 
18 !nches_.__ ._._________ •____ 1. ___ ...--.--- -----.1-----..__.._, 4.0 9.9 31.3 1---.--; 24.4 17.4 

1 16.2 ~ l~~~~::::::::::::::::::::: ::::::;::::::[':::::: :::::: :::::: t i ~: ~ i ~: i ;::::::1 i~: ~ 13.9Tucumcari, ~. Mex.: 'i I I.')' I' 

6 i':!ches _____ -·---.---••---.--1-..-.-'----.-, --... -1- -.- -- ------\------[- ---. - 28.4 13. 8 j 26. 8 23.0 
12 mehes ___ • ___ •___ •..•____ . ____ ._.1. ___ • ___ ._._ ••___ •••---.1"..-.-1----.- 32. 5 I 13.4 , 25.9 23.9 
18 [Dches----------.--.----.-.II-----.:------I--.-.-l.- •• -- ____ ._ ---.-T----' 23.7 : 16.1 : 25.0 21.6 

20.2 ~ l~~~~:::::::::::::::::::::,::::::i:::::: :::::f:::f::::I:::::r::::: ~~: ~ !~g1 ~: ~ 17.8 

PI~K KAFIR 

;::'-'Knns.; : ... -. --- '--'-'-:--~I----- '·r-· I : ' 
6 inches ___ • __ •__ ._.•__ • ______ :. __ • __ ,------ 39.3 t 49.6 : 58.1 I 34.8 , 27.7 30.3 33.6 i__•._. 39.1 
12Inches.__ ._._.___•___ ._.___ :.__ ••-'__ .._. 0I5.7,32.0 1 52.9,29.9! 29.8 :1.1.9 

I 
35.9 r-.---- 37. C 

18 iDcbes_._.•_. ________________. ___ I__ ._._ 35.7 31. 8 ' 41.9 121. 2 I 28.1 . ~o.· 56 47.5 .-.--••1 33. 7 
2·llnches. __ • ___ .•____ ..______ :___ ._.1_..__ . 29.1 33.2 143.5 r 2tl. 0 : 26.3 " 32. 136.4·-----1 

___________• f 1 I , , 

DWAR~' KAFIR 

21.4Chl~lf~~~~s::~~~.___..••___._. _t___ .f______!25, 0/20. 5 : 22.8 II' i.7 '.------------',.-.--••• -.-.~,',.----•. -.•-.-I!,------_._.-_1,',.16IDChes__ • __ .••. ____ • _______ L __ ...._._ ..· 24.8 30.1 16.3 13.4 21. 2 
__________--"_-'--1_..c.I__'-_._-.1.._-'-_-'-_'------'_-'-_ 

I These experiments werc conducted by the O/llce oC .'orage Crops nnd Diseases, aDd the results Crom 1919 
to 1922, inclusive, were reported in Department .Bulletin No. 1260 (14). 1'he results Crom 1923 to 1025, inclu
s!ve, were supplied by co urtesy oC tho O/llc e oC Forage Crops and Diseases. 
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TABLE 5.-Annual and avei'age yields of miscellaneous varieties of kafir grown in 
spacing ro:per~ments in ordinary ro.ws at five ezperiment stations in the southern 
G-,"eat Plams tn stated years-Contmued 

BLACKIIULL KAFIR, 

, 


Acre yield (bushels) In-

Station and distance of Sllaclng 
'In row&' . I I ; I !

1907 1908; 1909 1910 1911 1913 1914; 191511916 i 1917 _\~~r. 

-C-h-m-ic-o-th-e-,T-e-x-.:------I--~i----------)----1----
4 Inchcs ____________________________ 27.1,' () 0 0 0 6.8 : 26. 4 0 \11.2 7.9 
Slnchcs ______________________ 31.3 31. 3 i 0 !) 0 0 10. 4 i 28. 6 0 16.8 n.8 

12Inchcs_____________________ 29.8 27.7; 0 0 0 0 10.7; 27.9 0 9.8 10.6 

Itllnohes___ __________________ 30.0 29.6 i 0 0 0 0 12. 1 i 21.4 0 7.0 10. 0 


FETERITA 

The yields of the ordinary Standard feterita in plant-spacing 
experiments are found in Table 6. In one 2-year experiment at 
Hays, Kans., the 9-inch spacing outyielded the 15-inch spacing. 
In another 5-year experiment the 8-inch spacing outyielded all others. 
At Chilli.z:othe, Tex., a 10-year companson of 8-inch and 16-inch 
spacing shows that the 8-inch spacing was the more productive, but 
in three years at Woodward, Okla., of the 6, 12, and 18 inch spacing 
the 18-inch spacing was most productive. In general it appelLrs that 
feterita will produce the highest yields from spa.cings of about- 8 or 
9 inches. 

TABLE 6.-Anmtal and averagoJ yi~lds of feterita grown in spacing experiments in 
ordinary rows at three experiment stations in the southern Great Plains during 
stated years • 

[The data for 1923 are omitted because of crop failure) 

r-~------' Acre yield (bushels) In-

Station and distance I '1 I ' 
01 spacing In row 1 I 


. \ 1912 191311914\1915' 1916: 1917 1918 1919 1920 1921 1922 1924 1925 1926 e~~~ 


~~;~'~::;~-I·I-i--I----;-- - - - - -- .- - -- 
.~R·~I,))::~:::I~! ~~~))'~~J:l ~~g'~~i)l~ ~::) :~::: )):~: :~~:: :)~; ;~:!;:;):;: ~~~i 

12 inches________ J ____ .____ ,29.6: 26.9 6.4 15.0 16.8 ___.. _________________________ !_____ 18.9 
16 inche5- _______ -' • _________; 28.3i 22.1 5.4 15.0 18.2 ______________________________ :_____ 17.8 
24 Inches ___________ .__ _____ 21. 5i 18.4, 0.1 10.4 13.9 .._____________ ..________ ---..1----- 14.1 

Woodward, Okln.: j iii I 

..Iiffiir~~~~~~~~~~,~~~~~ ~~~~~·~~~~~'~~~~~I~~~~~:~~~~~I~~~~~ ~~~~~!~~~~~ ~~~~~ ~~~~~ _~~~~I rf~ il illl__ ~~~ 
Chi~?C~~~~~SrfeX~:-----j-----I-----.-----:-----I.----i,----t---- -----/----- ----- ----- -----I 19.7! 34.8[_____ _ 
4Inchos __________,_____ 1.9,_____ 27. I! 21.4,10.5. _________+..__________ "______._____;____ +___ __ 
8InChe5- _________ I_____\2.8 _____,28.2 19.5 8.1\ 1.539.0.37.030.7 28.8 _____ \_____ :_____.,27.3
12Inches________ -'_____ 3.8 _____ ' 26.4119.3: 10.9; ________ ._1. ____ •___________________ ._____\' _____ _ 

10 inches.. ______ +____ 3.1; _____: 23.6 17.2; 10.61 1.8 37.2[ 34.7 29.1 26.4. ____ -----i----- 125.5 


----~.~-.--~~-'---'---'---'---,~.~---''--.-'-.--'--.!.--'-----
1 These yields were obtained In experiments conducted by the Office of Forage Crops and Diseases 

and reported In Depnrtment Bulletin No. 12{10 (/4). 
, Seven year averages, 1915--1917, nnd 1019-1922. 
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FREED SORGHUM 

The annual and averagoyields of Freed sorghurll grown in a plant
spacing experiment at Ohillicothe, Tex., are shown in Table 7. The 
yield from the 12-inch spacing was the highest. 

TABLE 7.-Annual and average yields of Freed sorghum grown in spacing experi
ments at Chillicothe, Tex., 1918 to 1917, inclusive 

1___~___ __ _____A_c.rO_Y_Icl_d~~_U_S_hcl_S_),in_- -. 
Spacing ' 1013 1 1014 I 1015 1 1916 1!ll7 Averago 

- .. -................... -....". .. .... ---.. --.. ---'--1--- --- - .. -,...
I
 
4 Inches ..............................................! 0 l 11.41 23.4 j 10.0 14.4 13.8 

8 Inches.............................................. 0 I 14.3 22.1 I 10.0 I 7.1 12.5 

12Inehes•••••••• ,.................................... 0 16.4 26.1. 18.0 10.0 14.3 

_... ..___ .___.______.. ______-'.,__-'-1_._-'-._____1'--_-'-___-'-___ 

AGRONOMIC DATA 

DWARF YELLOW MILO 

The more important agronomic data obtained in the experiments 
on spacing Dwarf Yellow milo plants within the row at Woodward. 
Okla., are shown in 'fable 8. 

TABLE S.-Annual and average agronomic data obtained in a spacing experiment 
with Dwarf Yellow milo grown in .H-inch rows at Woodward, Okla., from t917 
to 1928, inclusive 

ACTUAL SPACING (INCHES) 

-;;~;;, T:: -:~·l ,;:-~,;;,-~-:: "" I~.~ I "" i~ -""-- A:;-
6 Inches....... 0.00 8.04 5.93 6.12 6.00 6.26, 6.51 6.19, 6~ 61 6.52 6.81 
12 Inches...... 14.40 13.77 12.06 12.30 12. 03 12.15\12.50 12.27 i 11.94 12.09 12.55 
18 Inches.••••• 19.88 22.30 18.08 18.36 18.00 17.40 IS.2O 18.12\17.42 18.72 18.64 
24 Inches...... 25.05 24. 82 23.92 24. 18 23.97 23.56 24.95 24.36 23. Si' 24.88 24.36 
~~~:..... 28.28 30. 64 28. 96 20.61 30.23 20. 55! 20.82 30. 23 20.38 29. 53 29.62 

HEADS PER PLANT 

oInchcs........ 0.57 I 1.02 1.06 1.21 0.38 0. 50 i 1.00 1.17 1.32 0.96 
12 inches•••••• 1. 77 .70 1 1.28 2.07 2.20 .66 .73 1.21 2.04 2.07 1.49 
IS Inches•••••• 2.47 2.17 1.62 3.17 2.87 .84 1.09 1.72 3.16 2.57 2.17 
24 Inches•••••• 2.77 1.75 ' 2.46 3.52 3.12 1.56 1.79 2.56 3.56 2.81 2.59 

-~.-

'''I30 Inches•••••• 2.95 ; 1.36 2.71 3.18 3.03 1. 30 2.01 2.68 3.52 2,74 2.55 
1i -

GRAIN PER HEAD (POUND) 
---+- ..........-,--~--.-~.•
--.~ 

1 
6 Inches ••••••• i 0.061 0.014 0.005 0. 066 1 0.083 0.023 0.021 0.088 0.0~9 0.098 0.057 
12 InChes••••••! .059 .015 .065 .070 .110 .045 .020 .130 .064 .117 .070 
18 inohes•••.•• .083 .019 .068 .131 .057 .030 .151 .0iO .151 .084 
24 Inches•••••• .074 .010 .110 .150 .on .041 .165 .070 .182 .100J~l30 inches •••••• .082 .013 .101 .129 .177 .079 .049 .174 .087 .221 .111 

GRAIN PER PLANT (POUND) 
.. --~------ .. --~- ...~ .... -_. .. ~---~-- .... " ~ .. -~(.-. -~ --.. ~ -----'---."-~~--- ...- ... 
6 Inches ••••••• 0.085 0.008 0.066 0. 070 0.099 0.009 0.011 0.088 0.057 0.129 0.062 
12 Inches •••••• .104 .012 .083 .145 .252 .030 .015 .168 .131 .242 .118 
18 inches•••••• .205 .041 .110 .263 .376 .049 .033 .260 .221 .388 .195 
24 Inches•••••• .205 .033 .293 .370 .468 .120 .073 .422 .249 .511 .274 
30 Inches •••••• .242 .018 .274 .410 .536 .103 .008 .466 .306 .606 .306 

I 
-,.----~,-... 

http:18.12\17.42
http:12.15\12.50
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TABLE S.-Annual and average agronomic data obtained in a spacing experiment 

with Dwarf Yellow milo grown in 44-inch rows at Woodward, Okla., from 1917 

to 1926, inclusive-Continued 


HEADS PER ACRE 

~"-"-- ~- --,~-~-- ~------'-'-~-------"~~--- - ---, 
Spacing in i, Av~r·1917 1918 1919 ; 1920 1921 1922 1923 i 1924 1925 1926
row age 

~ \ ; 
_ .._- ..~- -- ------- --~~-,--I-----~· --,---'------ ---- - 

6 incbes_______ 20,016 10,107 24,621; 24, 6921l 28,750 : 8,654 110,950 i 23,031 25,233 28,862 20,482 

12 inches______ 17,523 8,179 15,,131, 23,991 27,137 7,744: 8, ~26 ! 14,059 24,358 24,409 17,086 

18Incbes._____ 17,712 13, 873 1~, 774 ' 24,694 22,730 6,882 I 8,538 I 13,533 25,861 19,571 16,617 

24Inches______ 15,783 10,052 I 14,662 20,754118,555 9,440, 10,2281 14,981 121,260 16,101 15,182 

30 inch~-=_~_~~' 871 :,~~~J~~1_~!~~~3~~ 14,289 j 6,271! 9,610 12,639 17,079 13.229 12.297 

DAYS FROM PLAN'l.'ING TO MATURITY 

6 inches~______! 139 96 i 114 104 106! H7l 138 i 117 : 106 1 ~g26 : 114 

121ncbes______ : 139 96 ; 115 !O8 109 I 117, 1381 118 ,106 115 

18Inches______ ! 139 96' 117 111 tOO, 117 i 138 120 : 106 106 i 116 


l ~ f~~~:~~:=:~_ !~8__~.!~L_~~__m__igg I. m! ig~ ~ mL_~~J__l_g6_6-'-i__h_f 
HEIGITT OF PLANTS (FEET) 

~~Ch:s·_-_~~~~~-·--;,;;~·~·~.-8--:-~---;~r-~12.4~1- 2.2 4.3) 3.8 5.11 3.7 
12 inches______ 3.0 ! 3.0, 3.5 I 3.7 I 5.0! 2.6 2.0 3.7 I 3.7 5.2 3.5 
18 inches______ 4.0 3.0 , 3.3' 3.81 ,;.0: 2.5" 2. ~ 3.6 3.8 5.0 I 3.6 
24 inches______ 3.5 3.0 I 3.3 : 4.0 .J. 5, 2.3 I 2.2 a.7 I 3.9 4.8 3.5 

~9 i~~_es_--~-~~:. __ ~~__ ~'~_L__~_3_L~~:~__4._3__'_,_2.•_3_,_2_._3__3._.6-'..:__3._9-,-_4_._6-'---_3._4 

ERECT HEADS (PER CENT) 

6--in-ches_-_-__-_-__ ~~1--4-9~\---1-00.---1-00~---100-'~!--9-6~1--1-00--i----93'1'--9-3.--1-00~1--7-9~1---91 
70
12 inches______ , 52 109 100 100 t 5g I' 99 : 861 89 100 , 61 86 


18Inches______ ', 51 100 97 99 ' 99 . 85 71 100 48 81 

24 inchBS______: 53: len 94 95 : 51 97 : 92 55 100 38 78 

30 inches______! 46 ) 100 96 96 I 44 ! 94 91 47 99 i 39 75 


1 1 


ACRE YIELDS OF GRAIN (BUSHELS) 

~~~~BS_______: 21. 6 : 2. 6 i -;;6 i 29. ; 42. 5! 7. 5 8.8 36.4 21.9 50.5 25.0

12Inches_____ J 6.3 35.0 27.9 50.9 25.018. 5 ! 2. 2 17. 51 29. 8 53.4 I 8.8!
18 inches______ ; 2B.21 4.7' 15.5 36.8 53.2 I 8.3 6.6 36.6 32.1 52.9 27.3
24 inchBS______ , 20.9 : 3.4 I 31.3 39.0 49.8 I 13.1 6.9 44.2 26.5 52.2 28.7
31 inches_____ .' 21. 8 I 1. 5, 24.0 35.3 45. 3 i 7_ 6 5.5 39.2 26.5 52.1 25.9 


: 
-.------------~----------~--~-----'--'---------~----~--~----~---

ACRE YIELDS OF FORAGE (TONS) 

i
6 inchBS______ _ 2.25 , 2.84 
I -~~~---~:-;I______ r~=~l,~~______1-2' 69T-;.;r ~.-;2

12 inchBS_____ _ 2.30 1:~ , 2.13 ! 3.41 3.92 ------+_______ ,________ 3.20 I 3.68\ 2.77 
18 inchBS_____ _ 2. 70 : 1.20 i 4.56 3.66 _______ '"_______ ________ 3.31 3.77 2.99 
24 inches_.___ _ 1.75 3.99 3.11 1_______ '________ ', ________ ' 2.84 3.65 2.792.28 1.03 2.63 \1 

30 inches_~___ _ 2.05 .73 2.23 3.69 2.83 ------+------- --------i 2.67 I 3.65 2.55 
1 


WEIGHT PER BUSHEL (POUNDS) 
,w 

;;-;-~hBS_______1_______~i~____ :_~: 1 i
60 55 59 57.5 52 58.5 i 57 58.3\ 57.2

12 inches______!________: 55.5' 55 59 57.0 53 57 57.2
58.5159.5 !18 inches______ .------.1--------; ~I 56 59 57.5 53 59.5 57 57.5 57.2 

24 inches-----T-------'-------  59 56 ~g 1I 57.5 53 59.0 58 57.8 . 57.5
30 inches____________ ._: ________; 59 57 57.5 53 58.5 I 58 57.7: 57.5 


1 I I I 


The actual spacings obtained were close to the intended spacings 
except in 1917 and 1918, )vhen the thicker spacings were too thin. 
The average number of heads per plant increased with spacing up to 
24 inches. The increase in the number of heads was not in propor

I 
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tion to the wider spacing, however, so the number of heads per acre 
decreased with the increased spacing. The greatest average number 
of heads per plant in any exp~riment was 3.56. 

The weight of grain per head increased ,'lith the spacing but not 
in proportion to it. The average weight of grain per 100 heads (If 
Dwarf Yellow milo from the plots in the spacing ex-perinlents varied 
from 1.3 pounds to 22.1 pounds. The weight of grain per plant in
creased about in proportion to the spacing up to a spacing of 24 inches. 
The smaller increase in the yield per plant of plants spaced 30 inches 
over the yields from plants spaced 24 inches apart resulted in a de
creased yield per !lcre. Under the conditions of these experiments the 
maximum yield of Dwarf Yellow milo can not be obtained when plants 
are spaced more than 24 inches apart in 44-inch rows, or, in other 
words, with fewer than about 6,000 plants per Hcre. 

The crop from the 24-inch and 3D-inch spacings matured, on an 
average, three clays later than that from the (i-inch spacing. The 
plftnts from the (i-inch spacing were the tallest, owing to the crowding. 

The percentage of erect heads decreased with the spacing and was 
highest in dry seasons when the heads were small. In plots having all 
heads erect the averi'.ge head contained 0.07 pound or less of grain. 
In all cases but one in which all of the heads were erect the yields 
were less than 30 bushels per acre. Erect heads resulting from close 
spacing are obtained at a sacrifice both in yield per acre and in the 
size of heads. The crop from a smaller number of large, partly re
curved heads probably can be harvested more easily than the numer
ous small erect heads on thickly spaced plants, so there appears to be 
no advantage ill thick spacing for milo. 

'rhe total or forage yield of milo at Woodward was greatest from the 
IS-inch spacing. 

There was only 0.3 pound difference in the average weight per 
bushel of milo from the different spacings, which shows that the spac
ing of the plants has only a slight effect on the plumpness or weight 
of kernels. 

sa:-:RISE KAFIR 

The agronomic data for Sunrise kafir in the experiments on spacing 
in the row at Woodward are shown in Table 9. The effects of spacing 
on the development of the plants are very similar to those shown for 
milo. 

The average and the maximum numbers of heads per plant of Sunrise 
kafir were greater than for Dwarf Yellow milo, and the size of hel.l...ds 
was about the same in the same spacings. 'rhe number of h~p..ds 
pel' plant and the weight of grain per head and per plant incre,ased 
with the spacing, but not in proportion to the spacing. 

The fact that there was only one day's difference in time of matu
rity between the thickest and thinnest spaced crops shows that the 
increased sllckering in this variety did not delay maturity appre
ciably. The plants in the thinner spacings were slightly taller than 
those in the thick spacings. 

The forage yields show a gradual decrease with increased spacing. 
The plumpness or weight of grains from the 3D-inch spacing was 

slightly greater than from the 6-inch spacing, the increase amount
ing to 0.5 pound per bushel. 

http:averi'.ge


---------

16 TECHNICAL BULLE'l'IN 131, U. S. DEPT. OF AGRICULTURE 

TABLE 9.-Ann.ual and average agronomic data obtained in a spacing experiment· 
with Sunrise kafir grown in 44-inch rows at Woodward, Okla., from 1917 to· 
1928, inclusive 

ACTUAL SPACING (L'fCHES) 

Spar~!!.g In 1917 11918 1919 1920 1 1921! 1922 . 1923 , 1924 I 1925 ! 1926 Aa~e:-
----1---- ----___,._..~_!____1~_._ --.---
6 Inches______ 7.21 8.90 6.05 5.94\ 6.10 i 6.49: 6.29 6.07 6.79 i 6.40 6.62' 
12 Incbes_____ 13.09 12.48 II. 76 12.03 12.00 \12. 77 12.38. 

I!' 

11.97 12.61 i 12.09 12.32' 
18Incbes.____ 18.40 17.80 15.96 17.92 18.00 18.22' 18.26 18.OS 18.1O! 18.97 17.97 
24 incbes___... 24. 52 23.58 23. 50 23.29 24.52 23.74 23. 74! 24.53 24. 291 26.07 24. 18 
30Inches_____! 28.80 29.34 29.88 29.12 30.~~...:..::.. 28.38 I 30.05 29.83 28.77 29.35.1 

HEADS PER PL.:iliT 

2.00 
1.23 U~; t:~li U}
2.60 P209 i 1.98· 2. 26. 
2.91 1.87 2.59· 
3.00 2.50 1.89 2. 86. 

GRAIN PER HEAD (POUND) 
- ..~- '-'--"-~'-- -,---

6 inchcs_____ ., 0.054 i 0.036 0.062 0.066 ! 0.087 0.0.12 0.941 0.069 0.067 
12 Incbes_____: .057 .947 .094 .Oia ; .105 • OW .051 .Oi9 .089 
18 inches_____ i • OtIO .013 .102 ! .Oi8 . • 113 .052 .094 .090 .096 
2·1 IllCh~s____.1 .072 ' .010 .097 .097 .144 .056 ,078 .097 ' .107 
30 Inches____ .; .079 I .057 .130 . .106 .157 .064 •088· .116 . .125 

I 

GRAIN PER PLANT (POur"D) 

6 inches___• __ : 0,089 0.029· 0.066 O.Ogl I 0.097 0.028 I 0.036, 0.085 I 0'1°3731; 0. lOS 0.069 
12inches____1 • lIlO .051 .136: . 173 1 .190 I .05·\ 1 .067 i .158 . I .188 .132' 

.187 ~~ l~~~~:::::i :~~ :~&l :~gg :~g :m; :~~ :t~ 1 : ~~ :~~ I : ~~ .242 
.303.~:he::=t~.~~_..~~3_5_6.;.~~._1_i3--,-·_._22~-,1__• 34_8-,-_._32_5_1,-._.3_1_9 

HEADS PER ACRE 

6 inch~___•..i 32, 428 ~2, 81-1 ' 2;, ;13 i 29,250 26, milD, ~ 1 19, 719128,~ 22, 256 II' 26, 9~' -;;,~; 
12Incbes__".I30,694 i 12,337' 17,57i, 28,085 21,503114,626 115'085123'820' 16,844 19,811 20,029. 
18InebeL___ 27,195; 11,933 14,55D i 26,092 19,483 14.318 ',13,350 20,501 15,673 14,880 17,798 
24 Inches•••••!23,37!! ' 13,966 16, 196 22.036 13, OS2 i 13, 151 11,410 16,913 i 12, 912110, 225 15,326". 
~ I~ches_"j ~'. 592 !11,030_ 15,li2, 19, 192 1~~~ ~ 13,_~73.1~~~_14, 23~ '~2._~~5 , .. 9,365 13,853. 

DAYS FROM PLANTIN'G TO MATURITY 

- I 
143 117' 

12 Inchcs._.__ 143 118. 
18 inches._.__ 1-13 118. 
24 inches...__ 143' 118 

U3 118. 

6 InChes"_'__1 

~in_~:=~~.•! 
HEIGHT OF i'LANTS (FEET) 

6 inchcs"'''.i 6.3 4.5 5.51 5.8 6.6 ' 4.2 ' 5,3 6.7 5.4; 
12Inches•••• _ 6.0 .1. 3 5.5 5.5 6.8 i 1 5.1 6.6 5.4, 
IS Inch~s..__., 6,3 4.3 5.0 I 5.7 6.5 5.4 6.7 5.4. 
2,1 Inchns•••__ l 6.0, 4.3' 5.3 5.; i 6.3 4.7t~ I 5.7 6.7 5.5· 

4.9 5.3 6.8' 5.6;3~:~CS~____._:.. 6:~_ ...~~_~.~._. 5~~1.__6.2 

ACRE YIELDS OF GRAIN (BUSHELS) 

-....-~~--. 

6 Inches...... , 31.31 8.4' 27.9: 34.4' 40.8 11. I 14.3 35.8 i 26.5: 42. 9 27.3: 
12Inches_..... 30.9! 10.4 29.7, 36.5 40.2 12.9 13.8 33.81 26.7 39.8 27.5, 
18 Inches..___ 32. 1 I' o. I 26.5. 36: 3 39.4 13.3 15.4 32. 8 i 26.9 32. 7 26.5. 
21 inches••__.: 30.2 11.5 28. 1 t 38.0, 33.6 13. I 15.8 29.4 I 24.7 29.7 26.4. 

30 I:~~=._.'__28_._9..:._1_1'~_L~~6. 2 1_~~._1_5_.2-,-_1_9._8___29_,_4__2_7._6...:.._28_._3-,-_26_.2!1 1 



• 

EXPERIMEN.TS WITH GRAIN SORGHUMS 17 

TABLE 9.-Annual and average agronomic data obtained in a spaciuiJ experiment 
with Sunrise kafir grown in 44-i1lch rows at Woodward, Okla., from 1917 to 
192(f,iilclusille--Continued 

ACHE YIELDS Ok' FORAGE (TO:-;"S) 

··S;aiI~f;i-:~;;rlg;-!.I.&19 ~l, ~920 J-~ .~~~J._l~23._\~!~~ ~ ~~e:-
;! l' ~ 

IT inches ••• _.. 4.67, 1. III I !!.1:J I 3. IS 1 ~ 35 1.78 i 2.25! 3.85 '\ 2.93 4. 16 3. OS 
12fnches..... : ".67' 2.00, 2.':"~. 3.H, 3.57 1.861 1.931 3.00 2.78 3.,88 3.02 
13 illches..... ' ·1 40! 2.18 1 2.1\1 \ 3.21! 3. u; 1.96 I 1. W I 3.38 3.07 'j.60 2.91 
21111cbe~•••• \ ·1.18 i !!. 2:11 2 •• ;3 l' 2.!l9 2. sa I 1.9r)! 1.93 3.15 2. S7 2.76 I 2 . .i4 
30irtcl.1e~L"M.. ~1 3.(~S t -<'::~..L,--:'~J.~~)j 2~3:'_ ... 2.03 I~~:~ 2.70 3.01 2.68 I 2.~..5· 

WEIOliT PER BCSlIEf, (POUXDS) 

IIlnrile~_ ..................... \ 60150.0; 61.5 i 50.0 \ 57 62.0,' 60 I 61 5~.6 
12 Inches..... ........ 56 , 61 ~O.5 i 61.5 I 57.01 58 61.'; flO 61 ';9.5 

61 ,,0.0 01.5' 57.0 5~ 615\ 00 61 ';0.9~~ J~~~~L::: ::::::::~:::::::I 61 .,0.5 01.5; 5i.0: 58 61.0 60' 01 59.11 
l!O fndle.~•.••-' .................] 61 60.0 6l.5 ;_.f~~:l_~..~~ __~l_~.~l 

REED KAFIR 

The agronomic data for Reed Imfir grown in spacing e~'Periments 
during five yem's fit 'Yooclward, Okla., are shown in Table 10. . 

]'MILE lO.~.:I mwal and a['erage lIgronomic data obtained in a spacing experiment 
with Rced k(ljir grou'/! in .~.j.-illch rows (It Woodward, Okla., from 1922 to 1926, 
incllLsit'(l 

.-I.C'lTAL sp~\crSG (I:-;"CHES) 

Spacing In row 1022 I~;;'-: 192;--1~~-·..·!-·1026 Average 

_.- ......,---- _.....,,---
61ncl1es ..................................' 5.00 5.0S 0.24 8.06 11.59 6.57 

121n~hcs..........................._.... 12.06 12.22 12.52 14.72 12.12 12.73 

18 inches.................................. : 18. 32 li.2i 18.08 18. i2 18. iO 18.22 

21 Inches.................................. ' 23.97 23.29 24.87 2·1.63 24.95 24.34 


~. 30 Inches....................... ......::::i 30::~1 __-=~·.~~.~~4::~~~ .. 30.. :0..~ .:~~:,._. 30.69 


HEADS PER PLAXT 

6 illches ............._............=~.~...·_.. -- 0.:85'0:--: °,' 90~ -~'" 11'.1
12-',-- -~ll~.~~'Il- 1.09 1.01


12 inc-ho;.._ ........... . ~ ...... _...... _........ _...._... __ '"'_____ ... 0 1 _ ... 1.13 1.08 

18 Irwhe$ ....... ........................... 1. 05 1.02 1.18 1. 12 1.18 1.11 

21 Inches. , .............._................. 1.10 I.OS . 1.27 1.13 1. 1:1 1.16 

30 inches. ................................. 1.14 1. 18 , 1. 26 1.20 1.15 1.19
- ...- ... - ...._.._.....--.-~.~-,------ ---'----'----'----

GRAIX PER HEAD (POC'XD) 

6 inches .................................. 0.0.5i 0.059 0.123 0.113 ; 0.095 

12 inchei................................. .107 .117 .li6 o:mi .165 ; .145 

11; Inche.~ ......... _........................ .13S .133 .192 .187 ! .221 : .174 

2·' lnche~................................ .. .154 .100 .214 .219 .2671 .201 


t30 inches.................................. J;5 .142 .196 .2251 274 1 .202.
. 

G1UfX PER FLAX'!' (POGND) 

-~'I;n-- "~i;;ro. 0Il96 inches ................................... 0.0481 0,0.18 1 0.135

12 inches ____ ............. __ .. ____ .......... _.. _______ ..._ 
 • 106 I .119 • .202 .178 • 186/ .158 
l~ inches ................................. , .145 , .227 . 20D . 261 • 196 
.136,' I 

.1fi3 ! .162 .2i2 .247 .~02 .233 
.168 .270 .240~~ l~~l:~:::::::::::::::::::::::~:::::::=::i .200 I .247 , .315 

HEADS PER ACRE 

20,331 23,362 25,131 18,571 I 23,580 22, 195·Urg~~!s::~:::::::::::::::::::::::::::::::' 11,703 11,899 13,095 10,847 ; 13, 291 12, 167 
18 fnches.................................. 8,171 8,420 9,304 8,529 ' 8,006 8,684 
~4 fnches .................................. 1,077 6,611 7,280 6,5-10 6,457 6, 793 
30 fnches ................................. . 5,376 5,88.1 5,250 5,550 ; 5,537 5,519 

4678t-29--3 
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TABLE IO.-Annual 4 •• a average agronomic dala obtained in a spacing experiment 
with Reed kafir grown in 44-inch rows at Woodward, Okla., from 1922 10 19:26, 
inclusive-Continued 

DAYS FROM PLANTING '1'0 UATURITY 

---.----'~----...---...--.....,.---:----:--------
Spacing in row I 1922 19::3! 1924 I 1925 I 1926 I,Average 

------------,------1---'---:---1--
61!!Ches___..._._________••_______•••_. __ •.l 132 lOS 106 i 103 ! lOS I' HI \ 

12Inches•••• _.____ ._._••__._•• _•••_••_____1 132 lOS 107 ! 103 ; lOS H2 
IS Inches_._._ •• _. ____ • __ •••___•• _______ .__ 132 lOS 10£ , 103 HO H2 
'24 Inches_.__________• __._.___ •••__••..•••_ 132 lOS 10:.' ' 103 ' 1151 113 
.30Inches_______._._•• __•• _•• _. __• __• ______ , 132 lOS III i 103 : 115 11-1 
....._._, ..• _._ ~.____ .____,_ 'I 

HEIGHT OF PLANTS (FEET) 

4.3 : 4.3 i
I 

0.1 4.f.5.1 I
4.2 4.8 4. 2 ; 5.6 4.6 
4.2 4.8 r 4.2 I 5.5 4.6 
4.2 4.3 5',3 4.54.8 I4.2 ' 4.7 4.2 l 5.3 4.5~~~~~=~~~~~::ill~f:::~~;====L ~_I_!___ 

1 

ACRE YIELDS OF GRAIN (BUSHELS) 

IIlncll8., __ • _____• _____• _______ •__________._: 20.7 41.4 ' 47. i 38.012 Inches. ________ •_____________• __________ 22.3 30.7 39.8 31. i
18 Inches_••_____• ____••• _______•_________ _ 20.2 23.5 ' 35.6 27.2 
24Inch03_______._._••_._ •• __ •••••••_••••• _ 19.5 25. 5 ~ 30.7 24.2 
30 Inches•••• _••••••••_•••••••••_••••••_._. 16.8 22.3 ' 27.1 19.9 

ACRE YIEI.DS OF FORAGE (TONS) 

6 inches ••_. ___••__ •__••••.••••••__•••••___' 2.01, 2.16 ' 4.39 3.32 4.80 I 3.45 
12Incbes•••••_•• __••_•••••••••••••_._._ •••, 2.12, 1.86 3.02 2.81 4.21 ! 2.80
13 Incbes ••••_____ • __ • __ ••• _____ •__________ , 1.83 ; 1.48 2.31 2.59 2.3~
24 incbes.___••••___ • _________ ._•• ________ _ 1.07 : 1.38 1.96 2.11 ~:~t i 2.01 
30 incbes...__ ._._.___._._.__••••_.___• ____! 1.48 1.13 1.38 1.8S 2. 69 1 1. il 

: ___ .'.•_~-_.__• ___•_ ___'____'________'!..__--L___'___ 

WEIGHT PER BUSIIEL (POUNDS) 

~~c:es ••_•• __••_._ •••• :~_._~~••_.~=~~~~r·-~'- 55. 0 !-.~~~.-;r-~-,58.6 
12 InCh.os....._ •• __ ....._.. _...____ ...• .._·i ~I·5 56.0 61.5 591 60.5. 58.9
18Inchos __ ••___..____••••___..._____....._, 01.5 58.5 , 61.5 59 60.8 59.5 
24Inchos._..___ •__••__ ••_. __ ._.___ ._.._••_1 58.5 .58.5 62.0 60 61.0 , 60.0 

~.:--.=-:~::::.~~.:::=:=_.-==~=j 58.0. 58.5: 62.0 59 61.0 I 59.7 

This variety produced only slightly more than one 'head per plant ,
with the thinnest spacin~, which shows its inability to tiller to any 
extent. The size of heaus increased with the spacing but not in pro
portion to it. The size of the Reed kafir heads was larger than that 
of Dwarf Yellow milo or Sunrise kafir. 

The weight of grain per plant increased with spacing to a less extent 
than that necessary to maintain the yields, and, consequently, the 
yields per acre show a sharp and consistent decrease with the greater .
spacings.

The crop from the 3D-inch spacing matured, on an average, three 
days later than that from the 6-inch spacing and was 0.3 foot shorter 
in height.

The forage yields decreased rapidly with the increased spacing. 
The weight per bushel of grain from the three thinner spacings was 

slightly greater than that from the two thicker spacings. . 
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EFFECT OF VARIETY 

, 

The results previously shown indicate that there are considerable 

differences in the optimum spacing of varieties of grain sorghum. 
Dwarf Yellow mHo plants require more space for best development 
than do those of fcterita and tne kafirs. The best spacings appear to 
be about 18 inches for milo, 9 inches for feterita, 12 inches for Sunrise 
kafir, and 6 inches for other kll.firs and Freed sorghum. The spacings 
required, except for Freed, are in direct proportion to the number of 
stalks produced pCI' plant. This relationship has been noted pre
viously by Sieglinger (11). 

Vadeties that Slicker freely are able to adapt themselves to a con
siderable vaI'iation in spacing without; affecting materially the yields 
of gmin. The highest fornge yields of all grain sorghums, except 
sometimes the milos, may be expected from spncings of not to e..'{ceed 
6 inches between plants. 

The increased q ullntity of seed per acre required to obtain thick 
stands is so small that it may be neglected in considering the relative 
values of the yields obtained. 

The space required for a given variety is determined by two plant 
Ch!ll'ltcters, viz, the ability to produce more tiLle~'s Ilnd the ability to 
produce larger heads, when the space per plant 1S increased. These 
characters arc shown for Dwarf Yellow milo, Sunrise kafil', Ilnd Reed 
kafir by data from Woodward, Okla. 

By dividing the ayerage number of heads per plant from the 24-inch 
spacing by the number from the 6-inch sPllcing, a figure is obtained 
which may be referred to as, the (( tillering index." The tillering 
indexes for Dwnrf Yellow milo, Sunrise kafir, and Reed kafil' at ....Vood
ward are 2.70, 2.33, and 1.15, respectively. Similar calculations for 
the weight of grain pel' head show values, or "fruiting indexes," of 
1.7:3, 1.60, and 2.12, respectively, for Dwarf milo, Sunrise kafir, and 
Reed kafir. The tillering indexes are approximately in the order of 
the optimum spacing, but the fruiting indexes are not. The products 
of the two indexes are approximately 4.7,3.7, and 2.4 for Dwarf milo, 
SU1ll'ise kafir, and Reed ktlfir, respectively. These values or "spacing 
indexes" /tre in the order of the optimum spacing for the three varie
ties. The SPll.cinO' index fora giyen variety varies with environmental 
(~onditions, being higher for dry conditions than those shown and lower 
for filYomble moist conditions, where spacing is a less important fnctor 
in determining yield. The spacing indexes appear to maintain about 
the same rank for vllrieties, however, regardless of the season. 

TllC optimwn spncing for any variety probably can 'be determined 
by growing it in 6-inch and 24-inch spacings, in comparison with 
varieties whose optimum spacing is known, and then determining the 
spacing index. II the jndex lies between those of Sumise and Reed 
kafir, for example, the optimum spacing for general conditions will lie 
between 6 and 12 inches. Tillering and variations in fruiting will 
compensate for minor deviations from the optimum spa.cing. 
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E.'FEeT OF MOISTURE 

The low yields of grain from grain-sorghum plants closely spaced 
in the row in dry seasons 3 have long been observed. 'Niany of the 
stalks fail to produce heads, and the heads are small when the plants 
are crowded and moisture is deficient. The results here presented 
show that the detrimental effect of crowding the milo plllOts is 
a.pparent i.n fnxomble seasons also. 

The yields of Dwarf Yellow milo under different moisture coU(li
tions are shown gmphically in Figure 3. It will be seen that the 
highest, Ot· as high as finy, average yields were secured from the 18
inch spaeing regardless of whether the season was wet, dry, Ot' of 
medium m.oisturc. N al.TOWer spacings produced slightly decreased 

1~~_&..~:!.£?!.SONS 

'NE"Vi~ 
n/<,rSEASO/VS 
~ 

o 6" 12 /8
(//t/CIIEs) 

:FI"l"lle 3.·-.l.vernge rlelds of Dworf Y~l.ryW mllo grown in 6,12,18, ond 24 inch spacings and 
DtLWn katlr grown In 0, I~, nnd 18 lu~h spacings In wet, medium, lind dry seasons and 0150 in 
nil seasons 

vields regardl('ss of the type of sen.son, Ilod wider spacings than 18 
inell(,s Ill'lo r('sultcd in slightly clect'eased yields. The yield differences 
betwpen.spllcings 1'llnging from 6 to 24 inches nrc not importa.nt in wet, 
medium, 01' dry seasons, which shows thnt considerable latitude ill 
spllcing is permissible. 

3 'rhe seasons ""oro elnssIn(',I all the basis of the rields os IIITcctl'<I b;; the moisture suppll'. "[ost of thl} 
seasons nt cHeh stoltion were dIscussed by Chilcott (I). In genoml the) telds of grnin during sellsons classified 
ns dry wem leSS thlln 20 bushels pl'r lien', insensons M medium moisturo 20 to 30 bushels, and in wetscasons 
over 30 busht'ls Ill" ncre. ~'or Dwar( Yellow milo tlto dr)' seasons WOl'U as follows: Gorden City, KaliS., 
1025; Wo~,l\\"arfl, Okla., lOIS, 1922, lind 102:1: Dalhart, Tey., 1922; Amarillo, '1'ey., 10[6; Big Spring, 'rex., 
lOIS, 1019 1020, 10~4, 1025,11011 1026; lind ~rucumCfiri, N. ,\[ex., IOli, 11122, 1923, and 1925. 'l'he seasons of 
me,Uum molstum werc· tho following: Onrden Cit)" Knns., 19~ iUld 1023; Woodward, Okla., lIllO; Dalhart, 
'r"x., 1Il23: Amnrillo, 'rex., 19li; Big Spring, 'rex., 11121; "nd Tuculllcarl, N, .\fox., 1921, 1024, and 1920. 
Wet seMans were liS follows: Gnrden OiLy, Kans., 1921 and 192-1; Woo(!ward, Okln., IOli, 1920, 1921, 1924, 
1925, nn,l 1921i; Dlllhart, '1'ex., 1019,1920, 1021, 19'~4, 1025, lind 1926; Amorlllo, Tex.,.1915, lind 1919; ond Dig
Spring, 'r~x .• 1022 nncl Ul23. 

For'Dnwn kllnr the (ollowlng were Lha dr~' seasons: Hays, Kilns., 1922; Dnlhnrt, Tex., 1922: Amarillo,
'1'e:<., 191-1, 1910, \llld 19t8; 13ig tiprillg, 'l'ox., 1018, 1919, 1920, 1924, and lU25; nnd Tucumcllri, N. Mex., 1920 
nnll 192~ to l!125, illclusl,'c. 'rite following were mhlmoisture sellSons: HIIYS, Kilns., 1923 nnd 1924; Lllwton, 
Okln., !uli: Dolhllrt, 'l'ox" 102:1; Big Spring, 'rex., 1921, 19:r~, 1923, lind 1920; lind Tucumcnri, N. ~[ex., 
1017, 1021, nntl1ll26. The wet sO:lsons for \)I\wn kllnr wero Lho following: lIays, Knns .. 1914, 1919, 1920, 
l021,IInfl 1025'!I,awton, Okla., IUI0 IIl1d 1920; Dalhart, 'I'cot., 1919, lOW, 1U21, 102·1, 1925,. and 1926: Amllrillo,
'rex., 1915111\( 1910. 

http:importa.nt
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Similar graphs for Dawn kafir also are shown in Figme 3. The 
trend in dry seasons is similar to that of milo, but the wet and average 
seasons favor the thickest spacing of 6 inches. The difference be
tween t.he 6-inch and the 12-inch spacings in average seasons is hardly 
significant, however. The 12-inch spacing yielded practically as well 
as the 18-inch spacing in dry seasons. The most. desirable stand 
where drought is likely to occm probably is one which produces a 
high yield in average seasons without a risk of failme of grain in dry 
seasons. This objective will be secmed with stands having plants 
spaced between 6 and 12 inches apart in the row. 

EFFECT OF INSECT INJURY 

The results just presented apply to the principal grain-sorghum 
pl"Oducing sections in the southern Great Plains. In southern Texas 
Iwd in the other Gulf States the chief factor inhibiting grain-sorghum 
produetion probably is the sorghum midge (Coniarinia sorghicola). 
In Texas, at the enited States San Antonio Field Station, the best 
yields of milo have been obtained by thick seeding (6). This is due 
to the uniformly early heading of the closely spaced plants. The 
grain in the later-blooming heads on the sucker stalks usually is 
destroyed by the midge. The injury caused by this insect prevents 
the milo from being grown at what would otherwise be the optimum 
spncing. 

nOUBLE SPACING OF ROWS 

The growing of grain sorghums in rows spaced double the usual 
distance apart is a Jrequent practice in the southern Great Plains. 
Sometimes the double space (80 to 88 inches) is left only between 
IMirs of normally spaced rows. The chief reason for the widely 
spaced rows is to nlIow the plants more space and to permit the crop 
to produce heads and grain \\rith a limited supply of moistme. 
Widely spaced rows also mtty facilitate hand harvesting by producing 
larger heads. The yields of crops following sorghums in widely 
spaced rows usually nre greater than the yields that follow sorghums 
in ordinary rows, perhaps partly because more moistme is left in the 
soil and partly because less of the total soil area contains any of the 
inhibiting effects of sorghum on other crops. 

DWAUF YEI,LOW~[[LO 

The yields obtained from Dwarf Yellow milo in widely spaced rows 
at three stations are shown in Table 11. The average yields from the 
same number of plants per acre grown in ordinary rows are shown 
for compadson. Thus the average yield from the 6-inch spacing in 
widely spaced rows is compared with the average for the 12-inch 
spacing in ordinary rows during the same years. All comparisons 
show lower yields from the widely spaced rows except in the 15..;inch 
plant spacing at Dalhnrt, Tex., the 6-inch aud 9-inch spacings at 
Amarillo, Tex., Illlcl the 6-inch spacing at Woodward, Olda. 

The weighted !LVeI"age yields for aU spacings within !L row during 
12 station years nre 32.1 bushe.1s per acre for the wide spacing of 
rows and 32.7 bushels for the ordinary spacing. This decrease of 
0.6 bushel, or nearly 2 per cent, occurred during better-tllllll-average 

http:bushe.1s
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seasons. During extremely dry seasons the yields usually are in favor 
of the widely spaced rows. If this experiment had been conducted 
during more dry seasons the average difference might have been less 
than that shown above. The plants in the widely spaced rows were 
crowded too closely in the closer spacings. 

TABLE n.-Annual and average yields of Dwarf Yellow milo grown at different 
spacings in widely spaced rows (84 to 88 inches apart) at three !lxperiment stations 
in stated years, compared with the average yields from the same number of plants 
per (tcre grown in. ordinary rows, 42 to 44 inches apart 

Acre yield (bushels) In-

Ii - ---T,-~r-II-rl--:---- II 0nardryl.
StatIon nnd dlstanco of . I 


spaCing in rows I 
 I
,lOB 1015 1010 I 1917 1918! 1919 1020' 1921 Aver· ! s~ac-
I lIt age I sa~e 
) ,l iI'years 

Dalhart, Tex.: ---·----'1 -.' -I-·~!--l-- --I----- 

il~~~~i~~~~~~~~~~~~~~~~~~I~~~~~~~ ~~~~~~I~~~~~l~~~~~~~\~~~~~~~! iU ~~ ;~~~~~~~ ·ttl I !tf 
15 Inches_••••••••••_••••••'._.__ •••••••_•••• ____'••••_..,•••••• .1 53.9 34.6 '__""_1 44. 3 43.1 

Amarillo, Tex.: i ; I : 
3Inches...............__••, 33.3 58.4 9.3 i 28. 6 4.1 I 48.6 _.___......__.j' 135.6 37.1 

4H Inches .....____..___...: 28.4 62.0 7.1. 33.0 12.5 I ..........__ ..i_..____ ....... " __ ." 

6Inches.................. _· 33.3 62.9 16.1, 36.8 4.1! 50.6 ....... '....... 139.9 37.6 

oInches........._....__ ...' 30.8 55.0 28.5 i 33.8 4.9. 47.5 .--....:.......1140.3 38. 8 


Woc.dward, Okla.: 	 iii i 
:1 Inches....__....._.............................: 14. 9 3.3 i 28.2 30.6 j 43.61 24.1 24.9 
,~ Inches................_.......................i 14. 1 9.3 I 20.9 35.3 i 49.6 25.8 24.3 
~ Inches.......................... '"'''' .......i 18. 3 5.4 j 25. 1 37.6 i 47.0 26.7 27.3 
12 inch(1;..........._...........................! 15. 5 4. 7, 29.3 39, 6! 47.4 I 27. 3 28. 9 

15inches ........................ __............; 18.81 3.7l 20.4 37.S: 41.31 24.4 25.6


--'----!--j--'----,--.--- 
__:~:~c.~~n~~r~:···::::.·~..·I·..·~..I..·_=..!..·....I......'1"..--·[·......;......·1 32.1 I 32. 7 

I 5·year average, 1914-1017 and 1019. 

FIGURe -i.-Dawn kafir grown In rows 40 Inches apart with plants spaced a Inohes in the row In B 

JPaulng experiment at the Fort Hays Drnnch Station, Hays, Kans., In 1920 
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TABLE 12.-Annual and average yields of kafir varieties at different plant spacings 
in wide rows (80 to 88 inch!38 apart) at siz exper'iment stat'i01l8 in sto.ted years,
compared with average yields from tho same number of plants per o.cre grown in 
ordinary rows-Continued 

SU~RISE KAFIR 

Acre yield (bushels) In- IOrdl. 

'Station, and distance -.. I I I I 1 I I I ::! 
of splIcing In row 1914 1915 1916 1917 1918l' 1919 19'20 1921 1922 1923 1924 1925 Aver· s~n~e 

1I uge years 

Woodward,Oklu.; i I-i---l-ll----l-i-~--
3 Inches ____________; ...._,__... __.._ 21.3, 11.8, 27.1 
6 Inches _________________ •_______.. 24. 1 11.91 23.9 

28. 3 ~.2. 4.___. "___ __________ 
3:t 6 33.3 ___...____'.._......_ 

24.2 
25.2 

28.6 
29.5 

IIlnches. ______..____ '..___ ....______124.11 11.2: 21. I 32. 4 32.1 ••_•• __ ...1____) ..___ 23.8 28.7 

{~ l~~l::~:::::::::::: :::::.::::: ::::: ~: t g: ~l ~~: fl ~& ~ ~~: ~ ::::: :::::1:::::1::::: ~t ~ ~: ~ 
Average (25 coltlparlsons)... ______________•___._..............._.___............... 24.1 28.; 

nEED KAFlR 

PINK KAFIR 

Hays, Knns.: 1 1 I I ; I 
38.9! 46.1: 53.5, 31. 9j 26.1 29.9 39.01 

37.01 39.1~ i~~l::~::::::::::::: =:::: ::::: :::::c:::c::: 36.8' 34.6\' 46.3" 31. 81, 30.4 33.5 29.6 34.7 37.3 
32. i\ 32.3 46.0 26.6t 24.2 31. I 38.6 3:1.1 33.7~Jrl~~~!s:::::::::::: ::::: ::::: :::::I:::::c::: 38.0, 30.2 45.3. 24.7; 18.9, 31.4 25.1 30.51 32.1 

Average (28 cOIUparisons)_____________________ ....._••_______._....._. ____ •• _._ •••.. ---a4.i:!--a5.6 

DWARF KAFLR 

33.1: 20.11 H1...L..t...l 18.2 IT. 1 
31.4; 15.91 16.°..... ----T...-i IS. 1, 16.91 
30.91 l1.S; 4.1; _____•__••••• _; 12.6:~ 

Average (10 comparisons).._____............_____...._._... ____......._............_: IS.2 17.0 
, , 

Dawn kafir grown in ordinary and in widely spaced rows at Hays, 
Kilns., is shown in Figures 4 and 5. 

In the experiments with Dawn kllfir the wide-row spacing was out
yielded OIl the average by tho ordinary row spacing in all comparisons 
oxeept in the 3-inch and 9-inch plant spacings at Hays, Kans., and the 
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4~ inch spacing at Amarillo, Tex., The weighted avcmge yield for 
all experiments ill 15 station years is 25.7 bushels for the wide spacing 
·of rows and 29.3 bushels for the ordinary spacing. This difference of 
3.6 bushels shows that Dawn kafir can not utilize additional space to 
as great an extent as can milo. Dawn kafir apparently is not well 
adapted to growing in widely spaced rows; at least under favomble 
conditions, because the plants are too small. 

Sunrise kafil' was grown in widely spaced rows at 'Woodwa1'd, 
Okla., during five seasons and produced an average yield of 24.1 
bushels per acre in comparison with 28.7 bushels in the ordinary 
'spacing. Smallcr differences were obtained with Reed, Pink, and 
Dwnrf kafirs, but Bluckhull kafir during one season at Lawton pro
duced u.7 bushels per acre more .from ordinary than from wide spacing. 

'rhe weighted an'i'age yield of all of the 139 kafir experiments in 
widl'ly spaced rows is 24.8 bushels per acre. The average for ordinary 
spacing of the rows under the same conditions is 27.7 bushels per acre, 
Und('1' conditions similar to those under which these experiments 'were 
conducted a, reduction of 10 per cent in the yield of kafir may be 
expected from growing it in widely spaced rows insteud of ordinary 
rows. The reduction in yit'ld muy be wholly or partly made up, 
howov('I', by the increased yield of the crop following the sorghums ill 
the widely spaced rows. 

The spacing wi thin till' row showed no regular or consistent effect 
\1 pon the difi'('1'ences in yield from widely spaced and ordinary rows, 

Sto\'er nnel fodeler yields of all gl'llin sorghums usually are much 
10w('1' from wid('ly spl1ced thfln from ordinary rows (9, 10, 12, 14). 

The yiC'lds obtl1in('d with Stllndlml feterita in widely spaced rows 
at Chillicothe, T('x., m'e shown ill Table 13. The ayerage yields 
from the wide sparing are 2.0 bushels per acre less than from ordinary 
sPIte-ing, This is al'eductioll in yield of about 10 per cent. There is 
a mueh greater reduction if a row of cowpens is grown in each blank 
row between the widely spaced rows. • 

TAIl!,1'; la.~AItI!It(/l (llld al'er(lgf yields of felerila gTolell al different spacings in 
wide l'llIj"~ Sf! inches apart a/ (!hiLlicothe, Tex., from 1918 to 1922, inclusive, 
('0111 parcel with the (H'Cl'a{/c yielclN from the same number of pll/nt,~ per acre grown 
in ordillar!l 1'01/',1 

Aere yield (bushels) in-

O ... linury 
i A,'('mlre ' SlKl('iug:,lUIS w~o 1U21 

!:> Stlme 
ycnrs 

'1 jnt·hc<_. ".. .•.. . •.. '" .• ". 2.1 31.5 :!J).2 ~O. 1 2;;' U 25.0 2i.4
S inches . • ...... :1. a 2S.IJ 32.1; 22.1 27.0 . 2i!.O 2,1•.~ :k hll'hl's l('uWJ'(,J~ lINw(>~nL ~ • 1.3 22.!i 211.2 1>;.3 22. U lS,\) , 25.8 

1'.U[U;D !lOWS DOUBLE SPACl~D 

A nlriation of the wide spacing of rows consists in seeding rows 
in pairs at the. ordinltl',Y spMing but ]caying a clouble space bctW(,Pll 
pai,·s. This pl'oyides one imd olle-hnlf times as mlmy TOWS ItS dot! ble 
spal'ing, hut only two-thirds. i1.S nlltll~' as ordinary SlHtcing of row:" 
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Dwarf Yellow milo, Dwarf kafir, Pink kafir, and Standard feterita. 
were grown in paired rows, widely spaced between pairs, at single 
stations during 3, 5, or 7 years. The yields in this experiment are 
shown in Table 14. The milv yielded 1.5 bushels, or 5.6 per cent less 
per acre than the ordinary rows; Dwarf kafir yielded 1.1 bushels, 01"' 

5.5 per cent less; pink kafir 0.2 bushel, or 0.6 per cent less; and 
feterita 4.1 bushels, or 12.7 per cent less from thi3 method of spacing. 
There was a weighted-avurage decrease in yield of 1 bushel per acre' 
or 3.2 per cent for all varieties as a result of the crop bping grown in 
this way inl'ltead of in ordinary rows. In extremely dry season13, when 
soil moisture is deficient or when stands are too thick, the yields 
sometimes are increased by sowing the crop in paired rows, double 
spaced between pairs, or by cultivating out every third row sown in 
the ordinary manner. Widely spaced rows for fields with tl. sCfi.nty 
moisture supply at seeding time have been recommended by Finnell (4). 

TABLE l·t-Annll!t! and average yields of DWalj milo, Dwarf /caftr, Pink kaftr, 
and feteritll gl'o'vn at ditJerent sp:teings in ordinarily spaced paired rows) double 
.~paced betwsen pairs, cd three experiment stations in slated years, compared with 
the average yield; jr9//£ tM 8(Wt3 ?wm'Jer of plants per acre grown in ordinary rolVS 

DWAItF MILO 

Acre yield (bushels) in-

Station nn<1 distanrc or spacing ----·~------I-·~ ----rO·~dinnry 
In row . 1919\1020 1921' 1922 1(23: 1921 1025: 1926 Avornge IS~~~~~)( 

I :: yeurs
-~~--~~-------i .---- ._._-- ---1--
Woodwar<I, Okln.: '\ : I 22.5 i 

V~~I~:::::=:::::::::::::}::j:=::::::::::: i~:~ H~U, ~H .!H ~~:g l ~H 
16 luche.>_._. , ......._.... __ -' • __ •• _.• _. ___ •_____ , 1I.6 8.2. 36. ° 27.3 47.9 26.2 , 28.6, 


.._J20 inches _____ •••• ____• ________ ..___....___: 10.6 11.1 j 3t. S 24.3 H 7 24.5 20.2 

..\\'crn~e_..___ •___ .•••___ 
_____'- I t 

_ =i':':=='==1'
j 

=:='=---;
I, 

5,11-I --;0:0.-
D IVA 1l.F KAFIll 

C;;i~if~~:~s:::~::_.... ____ ._~._~: ______ ,'29~~ r16.~ 1I. 5 !...~._~._~~~~~~~~..!-----. 18.9 ; 20.(} 

PI1\K KA.FIll 

-'-~----' --~.--c_-........--:--.....,.--_,.._-_,_-~------
nays, hlll!S.: . _ I· -I' L. i ry ; I .4Inehes..._......___ ..... _•• ·10. S ,,0.,1 06.3 33. I 30.8 I • ,.3 , .6.9 _. __ .. 3S.6 , 30.1 

S !twhes .. __________ ....__ .•. 4 '. 8 ~3. II : '19.2 33. ° 30.7' 35.6 • 36.6 . ____ .! 37.7 ' 37.3 
12iu"he..... __........_._ ... _· 37.0 32.3 45.S 25.9128..1 1 32.6 i 37.6"__ "1 3·1.2: 33.7 
Winches......._......... _._ ~~~ 4-1.2 2.i.91~! 30.5 :~===,__3:':"~ 
A\·orn~e.... _................__ ......_.... _= ___...+_....+._...:___ =~:'-::._~~. 35.,1 I 35.6 


.FE'I'EItI1A 

Chillicothe, 'rex.; .... - ..... -... . ('-, t 
6 inrhos.... __ ._••• _•••••_. ___.••_. 35.5 20. ° 28.8 .. -.--'-.•--- ------i-.. 28.1 32.2i 

., ...•..- .......-.... ._....----------
DATE.OF·SEEDING EXPERIMENTS 

Do.te-of-secding c:\--periments with three or more vo.rieties of grn.in 
sorghum arc reportcd for each of the nine experiment stations. All 
see dings were made at 15-day intervals at all the stations with the 
exception of somo at Hays, Kans., which were made ltt 10-day in
tervals. The dates shown are only the approximate dates of seeding, 
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lmt in nearly all experiments the actual seeding was done within three 
days of the dates given. Dry or wet soil prevented the crop from 
being sown on all dates planned in some experiments. 

YIELD RESULTS 

DW.-I.RF YELLOW MILO 

Dwarf Yellow milo was grown in datlJ-of-seeding experiments 
during three years or more at all nine experiment stations. The 
yields obtained are shown in Table 15. Average yields from four 
or more dates of seeding are shown from all stations except Hays, 
Kans., and Amarillo, Tex. Seeding on May 15 produced the highest 
average yields at Lawton, Okla., Ohillicothe, Tex., and Tucumcari, 
N. Mex.j that on May 25 at Hays, Kans.j that on June 1 at Garden 
Oity, Kans., and Amarillo and Big Spring, 'I'ex.; and that on June 
15 at Woodward, Okla., and Dalhart, Tex. This shows a range of 
one month for the optimum dr.te of seeding in the entire area, with 
these dates centering around June 1. A difference of 15 days in 
seeding time affected the average yields only slightly at most 
stati.ons. July 1 seeding is too late for all stations, especially where 
injury by chinch bugs or frost is likely to occur. 

TXBI,E l5.-.Annual and average yields of Dwarf Yellow milo obtained in date-o/
seeding experiments at nine experiment stations, in stated years 

i Acre yield (bushels) in-

Station nnd clate oC seeding!' I I i I: I I AI' I;
119121913:19141915,1916:1917:1918:1919,192Q.1921iI92219231924;1925(1926 a~:r-

nnYS,l(;.~~~-· ~--'--~-I'I-!--j~-I-;-;-:-i--i-i-,I---
)o[ay 0 ........--..----.---... -.,..--1.-.. _...:_....___ ,____ ·_.____.. ·..__ 17.1 1. 8,_.._____ ,____ •____ _ 
MIlY 15•• __________...___ .. 11. 6j____ ,25. 0 43. 3:. ___ · ________ 30,.544.32';.415.6 5.131. 0,42.1/ 0, 127.3 
).[ny 25 •• _..____ ._. ___.... _115. 9 __..:17. 6 5i. 3'... _, _____ •__ 37.631.3. ___118. i 2.71__ .. '38.41 0, 127.4 
Juno o_... ___ ._.____.____ ..i 0, 1,____ 23.249.0, ____________ 32. 5 25. 0,29. 513. 8:19. 4 53. 9,37. 41_ ... 125.0, 
Juno 15__ -----------------.:----',----i---- ________ '____ ----\----,----'----1 0, ,29,7,35.8... _.1 4.8 _____ _ 

Garden Ci~Y, Kilns! i; i, :.' I , 1 i I 
J~~~ t~::::::::::::::::::::;:::::::::i:::: :::::::::,::::::::::::::::;~~: ~ .I: ~i~: i:~~: g~ ~. 8; i: ~ :~~: ~ 
JI1I10 15 ____________________ 1____ ,.. __ :-____ .._'..__11____ '____ .____ '____ .16.8.10,.3.15.234.0,/. 2, i' 3.3 I 13.1. 
July L.______________ ..___ .!..__ I____ '.._____ .,......_.... __ '____ ..______ jIl. 6,11. 6 26. 3 0, 110.3 112. () 

WOOrl\l'ar(~1 Oklll.: !!',: I ' : I ; I .i I I 3 •Apr. 10.. _____ •_______..___ ·____ ._ .. '__ .. ____ .. __ 17.5 5.821.818.0,.29.110,." 6.2,16.111.0,36.4 17." 
,\[ny 1_ --------------------i----1----:----'.---- 15.8;21.9 2.1:19. 9i13. 4 39. 6 6.7 5.0:23.6:14.5.35.41 '18.3
).[ay 15___________________.,.. __ !_ .._____ '.. __ 8.3122.4 1.5.35.0, 22. 0, 37. 0,,20,. 916. 6'30,. 3'18. 5 42. 3 324.7 
Juno 1 _________________ .. _____+_________ ..:9. 6i27. 6' 1. 8;·12. 2.28. 4'50,. 8.22. 0, 18.2 28.5114.241. 8, ' 27.61Juno 15 ______• __ .._____ .. __ '_ ..+ ___!____ ' ________ 27.6 5.5,31. 257.651. 4:32. 4 18. 837.815.554.6 333.2 

July 1.________......_______ '____ ' ______:..._ ..._ 14.310.930,.355.337.425.210.432. 7,16.140,.2 '27.3
... 

Lllwton, Oklo.: : i ' ': 'I": j :,
1 

f~limm~::~_~;:~:~~~-, -~~~I~~~t:-~~ ~~_--~~j, ~I~:~~,~ I~1--~- :--~_ -~-~I~--t:-~:_~ ~! 

Dalhnrt, Tex.: :' iii i ;: 1 i 1

)o[ny L _____..______ ------- __ .. '____ 1____ '••• _1 ..______1____ 142.73.1. 139. 5 25. 915.0,,22.0,20,.225.5,4 28.4 
).[ny 15.. ______________ .. __ -- •• :----1----'-..+---1----1..--:45.939.532.0, Ii. 5 8.820,.5,23.626.8; 428. 2
Juno L _____________ .._________ j___.I .. __ :____ ,.___ ---_ ..__ ,57. 125.735. C ___ 27.5'22, 9.25. 5 28. 81 431. 8 
June 15.. ______ .._______________.._, ________ t. _______:____ ·16.342.737.3 9.540,.5.23.821. 4 34. 1 435.2 
JI!ly 1.________________________+ .. _1' ____ '---- ..--1----1.----,'---- ---- '-.. _11. 420. 3! 8.025.0, 27. 1;_____ _ 

_o\manilo, Tex.: I . ' ! ' I. '.'! i f I 
~IIlY 15_ -- --------......--- ----r---- 30,. 0,60,. 9. 3.238.8\ 3.0,,20.9]________1____ ----:----' ---- ---or 26.1
JUIlO L ____ ...... __________________ ;31. 472. 910. O.li. 91 5.0, 50. 4 ____ .'. ____:____ .. __ ;__ ..:____ .____ 31. 3 
Juno 15______..______..___ • ____ '.. __ .28. 0, 63. 9 8.4 37.5, 3.823.·j __ .. '_ .._' .. ______ ,____ '. ____ .__ " 27.5 

'DIg Spring, 'rex.: i I '. il':! ,;Apr. 1.; _______________..____.._: __ .. ________________'____ .65.6 ____ 22.2, 0, 13.4, 7.91----110,.31-..---

Mny L ________..- _____________ 1____ 1____ · _______ -!-.. _1 .... '48. 6 _ ..__ "_ 39.836.7. 9.0; 4.0, Z'J. 7 '27.1 


1 

)'fnY 15________________________ '___ + __________ .. ____ :___ -'62.9 __ .. '___ .,27.228.218.7'11. 8 28. 8 '29.6 
June 1. _________..__________ .._1 __ ....._________'.....L ___ 48.3 52.8 29.8 32. 5 38.014.1,14.530,.21' 29. 7 
June 15 ____ •______ ..___________ :___ -:____ ,________ 1__ ..'____ .·14. 650.225.2.27. fl38. 4 0, ;17.835.3 ' 27. 3 
.Tuly L_...______________ ...___ .-___ i..._________ 1__ .. , ____ 34. 0, 44. 319.7. 6.217.6 0, ,19.5,26.3' 17. 3 

15._~...-uly ___ ... __________ ~ ______ i____ !____ :________ ' ___ ,.l ____ I____ ' ________ 1,.. ___ 111.6 ____1____ 1____ __ .. _ .... 1 

18-YOM average, 1012,19101,1015,1919,1920,1922, 11Q-yonr average, 1917-1926. 
102:1, nnd 1925. I 7-ronr average, 191U-1021 nnd 1923-1926. 

I 5-ycnr n vorage, 1022-1026. • O-yenr a vernge,1U19 nnd 1922-1920. 

http:650.225.2.27
http:38.014.1,14.530,.21
http:7.91----110,.31
http:5.0:23.6:14.5.35.41
http:DW.-I.RF
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TABLE I5.-Annual and average ylelds of Dwarf Yellow milo obtained in date-of
aeed'ing eXl)erimenta at nine experiment stations, in atated years-Continued 

Acre yield (bushels) in
--,..-.,-,--:--;--,,--

Station and date of seeding ~ I I I I f I I I Avor
1912 L91311)14 L915 191619171918/19191920192119221923192419251926 age' ___._________.____ ! f i 

Chlllicothc, Tex.: -/---1-1 -I-'!- -i---1----
Apr. 1......................... 10.928.217.116.5 1.8 ••.•,••.•'._.••..••••• --••t--.. .... .... 14.9
Aft 15•• __ .................... U.. 617. 719.812.7 2. 8 ••_.'_._.1._.____.L._____ . __ .'.___ ____ 12. 9 


~[:~ k:::::::=::::=:::=:= ::::\ ~: ~ ~~: ~~: ~ 1~ ~ 6: ~ :::i:::i:::: ::::1:::: :::: ::::1:::: :::: ~~:~ 
June L._...._._._. ______ .• __.. 0 29,339.3 0 6.7 .-.•/----t......__1____ ....\...+__..... 15.1 
June 15..____•.___ 47.0 0 3.7 .---1--.-1---- ............. "'-!"'T-" 10.1
•__.._._. _"'1 0 0 

Tuc~~~~n~:~iiii~:··....•..·· ...-; 0 55.0 0 0 7. 31'.."(···'1.... ···t--~ "" .... '''T~'~ 12. 5 
May 1.... __ ....____....... ,,,_1'''' ....1. .._13. a ....,....;.... ____ .... 10. D II. 6 21. 0 ....1 6. D ...... 


May 15..........__..........__ .... ---'l-...110. 81
l 
...+ ...114. 7\14. 5 ._.• 12.3U. 4\12. 01 6. 71H. 3 612.1 


JUM 1......__ ............. __ ••1____ ........119.01 6.0,--..:12.616.3 22.9\10.5 3.812.7 5.4 12. 7 • 11.6 

1June 15.... __.............. _...........1....114.0,16.71.... '14.6/9.419. Of 7.8 5.9 9.810.512.5 610.6 


July 1.____ .. __ ..__• __ ............_____ .!__ ._.17. 0,23. 8[....' 9.4, 6.7 19.0; 8.4 5.4 12.9 8.3 12.0 G10.0
1 1 1


'8·year average, 1916, 1919, 1920, and 1922-1926. 


DAWN KAF,IR 

Yield results with Dawn kafir obtained at eight experiment stations 
are shown in Table 16. May 1 proved to be the best date of seeding 
at Lawton, Okla., where chinch-bug injury oCC:Jrs. Seeding on May 
15 at Hays, Kans., Woodward, Okla., and Amarillo and Big Spring, 
Tex., produced the hlghest average yields, as did seeding on June 1 
at Garden City, Kans., and Tucumcari, N. Jvlex., and in the experi
ments of the Office of Forage Crops and Diseases at Hays, Kans. 
Seeding on June 15 was best at Dalhart, 'l'ex. Thus May 15 to 
June 1 appears to be the approximate optimum time of seeding for 
the entire area; in the absence of chinch bugs, as six of the eight 
stations produced the highest yields from seedings made during 
that period. The average yield from the June 15 seeding at Dal
hart was only 2.3 bushels per acre higher than the average yield 
from the June 1 seeding. 
TABLE 16.-.knnual and average yields oj Dawn kafir obtained i"n date-oj-seeding 

experiments at eight experiment stations in stated years 
['rIle data for 1913 are omitted because of crop failure) 

_~____~~__A_C_re~Y~i~ei~d~(bus_he~I~~_i_n-____~__~_____ 

Station Ulld dnto of seeding 1912:191411915!1916'1917;1918!1919 1920i192111922i1923ft924 192511920' _~~:r ___'_'_1__,_'_ -\-1--1-1-- ---_ 
~laYRh~r.g::..___ .._____.____..__...... : ....L. __ \L.r.J.J...........!2d 3. L.. .... __ ........ 


Mny 15 ________• __ ..________..__ 30. 0: ....,62. 4,.... _••+__ .:20.949.234. 8:11. 81 0.9'\30.139.8 0 132.4 
Mny 25__...........__ •.__ ....__ 21l. 3._..-:59,3, ........1....135. 3 45. 5 • __.In. 317.1 _... 38.1 0 131.8 

JUIIC 5 ____................_...._ ll. "1 ____ ,37.2/........I.--.::lJ.127.8 ;~. H £. Qi23. 4!~7. 9 26. 4 .;;_;. 23.8
' 

II::~~f~~;:'{lo~agc:croi;'e~x'peri-' "'r--:---r--;'''r'r'' .... -v. OJ. 1 •• Villl. 2,.01. 0 .. __ .. T"'" 
'May 1.....___ .......__.....__..... -1 7.2',29.11 4.3: 1.8, 3.0 ............1. ___ ........ --...... --... 

'May 15...______......___..___..1____; 0.002.91 3. 2: 1. 8: 5.0, ___.............i---- 36. 130.8 0 1319. S 

June L __..__ ....._..__ .._..........I 7.465.1 1. 3 0 110.21........._..' .... 20.3\47.938.1 0 ,321.3 


1 

ilJune 15..._... __........__. ___......,19.3.;42. 7 0 I,. 0 ,8.4,__ ...... ---.:.....1.....51. /} 26. 4 2. \18. {}

July 1........___....._.. __......... ' 0 ,9.6 0 ,0 ! 0 I ............ I.... 0 0 3.2 .0 1.7 

Garden City, Knns.: : I I ' I' ' l
May 15____...__________________ ....1..__ •________... ----1...-..-- 14.3 4.521. 0:36. 2 0 4.1' 13.2 
Juno 1....__ ..........___• __ ..__ •.•--, ... -1.•. '1' •. - ... .1........j.... 27. 0,13. 0.21. 4',35. 7 2.3 4.1.' 15.3 
J, une 15 .......___ •____.............. ' __ ...+ __...·-:--·.1........ 20.9, 9.9'18.8,34.8 2.5, 5.6,1' 14.3 
... 1 
July L_ ....................__......'.__., ....1............ __ ..........' 0.8'22.3!25.0 0 0 '10.8 

Woodward, Okla.; I ! i i ? _ J Ii, 
R~~~ k:::::::::::::::::::::::: ::::,::::\::::\::::::::F::~~: ~,~o: t~~: 6: Ui::::I:::: ::::/::::; ~~: ~ 
Juno L ......_...................---I-..-,..-+...:....I·· ..l:-~· ~:36.8 ~4.8)1. 3;----1',.. , ... "--I 2!.1 


3~r: l~::::::::::::::::::::::::: :::::::::l::::C:'::::i::::I::J~~: ~ ::~~I~~~=C::C:: :::: ::::!-.:~'.~ 
, 7·year nv~rngc, 1912, 1015, 1919, 11120, Hl22, 1923, nod 1925. 
2 ffixpcrimcnts conducted by R. E. Getty, Omee of Forage Crops and Dlseascs. 
3g·year nvcrngo, 101·H018 and 192,1-1920. 
• D·YCM averngc, 1922-1020. 

http:0.002.91
http:7.2',29.11
http:114.0,16.71
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TABLE lti.-..lnnual arId average yield!J oj Dawn kafir obtained in date-oj-seeding 

experiments at eight experiment stations 'in stated years-Continued 


[The data for 1913 nre omitted hecause of crop failure] 


I ."-ere yield (bushels) in- • 

c:t..tion and date of seeding l-!~; . I ! I 'I; I' . 
____________!~I~:~.~ ~.191819191~!~II922r~!19241~ 1926;,' ,~~~r. 
Lawto1l Okla' .;..' • fIt i 

Af,r: 1. 5••:~_. __•••••••.•••••_••_;_ ••• '_'_:" __ ""'17.8,---- 29. 3:19.. ~;ll. Or 1. S115. SI'Z,!' 9 ____ 15.21 15.4 
) ay 1_•••••••••••_......... _••• :_ •• ___._'._...... 10.4· •••• 27.5'29.5.34.8,7.517.520.0·____ 19.1 19.7 

;\Iny lli... __ ............._ •• ___ • "" ____ ..__ •__ • 13.01___ .34.2.33.5,13. Ii 8.61 3.212'2.0 _ ... 18.8; 18.4 

JUlle 1. ••••• _. ________ • __.. ---.-l-... --..........jIS. 0'---'135. 5 35. tHI. 012. 7, 0 19. L __• 111.4. 17.7 

JU1l0 15••• __ •• __ ••• __....._. ____. ______ •• __ •• - ___ i21.01 __ .. 21.1·28. 2; 0 J 0 I 0 i26. S __.. 16.11 14.2. 
July 1.._.......____ ._••••• __". "" •• __ •••• ·....1 0 •..••112.5'16... 0 I 0 '0 I 9.9.__.21. 4: 7.6 

Dalhart. 'rex.: t; ;;. It. : 
:vray I........__ ............. __......, .......__-'__..'.... 5.7'26.3'39.5'22.1'20.1121. 6 35. 0 27. 91, 26.-1 
:\[0)' 15.......... __ ••• _____ .. __ • ______••••_. -- •• : .... ' •• __14.6'27. II 3-1. 5: 12. \I 31. 6121. S:41. 3 25. 2 '20.7 
JUI'-O 1•• _________ •••___ •__•••••• _._•••__ ..... _._-' ___..... 13. 9:21.S 40.. 7;..__ 31. 8:31. 8,30. 4 20. 7 • 27.3 
June IS................._•• _....._____ •• ' • __ • __••1....' ....'20.432.125.. 7f 8. 937.0. 36. 4120. 0 211. S '2'J. 6 
July 1. ..... __ ........_..._............. .1 .. __ """"" __ •.1•••• ' ....__.. 0 22. 1[114.3;10.520.0 ..____

Amarnto, '['ex.: ; t ; i' , 
)10); 16................... __ ••• .'__ ...26.8 5(1. 3 0 121.2, 2.1;:l6. 2 .. __ -- • .1 ..._•___ .... _... ___. 23.8 
Juno 1..........................:._••115.8'57.1' ·1.0 5.4 ... 1.3'3.1.3,. __.j .... ____ .... ____ .__.. __. 19.7 . J."n915.;.- .... --... "'''''-'' ••• - 17, {l·49.6 7.5:19.0< 1.6;37. S ..__1.__ .: __.. ____ 1.___ .... ___. 22. 2 

DIg tlprlllg, Lex.: ii, , tit i 

~r;~ ~~:::::::::::: ...::::::::::i:::: ::::::::'::::·:::::::::~~g::::;~~~~b~. 0 ~~: g~: ~ li::i'lg: ~ ''-22:5 
:.'.rll)' 15.................._..... .'........ '..____.. ' ....\.... '45. 3 ••__ t._••i16. 915. D. 4.915.4119.6 & 2'J. 6 

JlIlIe 1. .... __ ........................... ""'.'''' "--'1.... 33.0 :14. 8..20. 921. 615.4 9.6 H. 8,23. 7 • 21. 7 

Jlln(\15......................... '.......... _.'.......__ .... '30.,322.3' 9.4'14.321.0 ..__ 14.0124.8 '21.0. 

Jllly 1........................__ '____ •••• ___.' ___-' ___.\.... 22.0.32.5, 4.0.1 2.317.7. __ • 20..4 17.7 • 16.0. 


'l"lIc{ll:~~fl1rt X:~\i,;.~::··--·"·'·"'··; .... ' ........ : ........ i....;.~.. ':'-''''1'''' 9.0,. __• --...._....--. 

-'loy 10.................. __ ••••. :.........._.f ••••• __ .\,. __ .:10.61,.1 ••• _ ........ '__ ._...--11...... _ ... 

JullC 1.....__ .......__ ..........' ............i.... • 1.·1 ...-' 18.4 16.2.21. n' ........:....1..__.'.... 14.5 


f~:~ l~::::::::: ::::::::::::::::i:::: :::::::::::::t~: ~r::)~' 1Ig. Illg. 8!:::: :::::::: ::::i:::: IU 
____ ~ I , ...l. .. I ., 1 .,1 

~ 7·y~nr n"crugc, 1022 omitted. '5-year a,'erage, 1\119, 1922. 192:l, 1925, antl192tl. 

TAB[,E 17.-iinnllal and allcra(/c YI:eld,~ oj Sunrise /wjir obtained in date-oJ~seeding 
e:cpcdments (It jive e.rperimcllt stations in ,~tated years 

l/ ---------...:..--1 
 Acre yield (bushels) Ill- --------


Station and ilole of 

.~._~ ~.S::dlng._ I"":,,~ i""i ~:,,!'m I"u I~I ""I~;:'-'I. ",,:.: "" 

Garden Cltr, KlillS.:. I';; I! 'I)lllY 15............__•• '......._______.......... --. ___,...___1 10.3 j 18.3 i 40.2 1. 8 13.2 10. S 

Junl:1 •••_......__ ..... :•• _. __ • __ ...............1......'..__..130.3 I 2:1.3 I 42.4 11.9 11.1 I 23.4 

June lii...............J ........-- ..............+--.--.1--....1.2);.1 'I' 16.1 1.27,2 1.8 15.0 10.~ 

July 1.........- ........[...... '...............___ .......___...1 I. S 14.8120.0. 0 0 10.3 


Woodward, Okln.: .. r! 1 I i 

Apr.la•• _............. "'''' 28.9 2.6 10.4 i 17.0; 31.5 8.6 i 8.5 113.7 11.0 23.0! 15.61May l .. • __• ____.......117.1 25.0' 7.2 12.5 I 24.6!· :12.11 4.3 I 4.2 15.1 14.5 I 27.91 t 16.9 

May 15..__ .........__• 1t.:l 31.2: 6.5 28.7 I 41. 0. 37.0 1 6.71 11.6 13.0 15.8 33. 211 2~. 3 

Junel ................. 9.028.3111.3 26.813o.5'37.5.11.3 13.4 25.2 20..1 37.0. 1 23.9 

JUneIS•••• ·_......... ____. 15.4.4.325.040.2.28.2117.712.9 :13.11211.2 44.7 25.1


T 3 6La~t~~:~rlit:: ..--.·· ..--T....i ;,81 . 25.9 25.01 25.4j10.2 9.434.7 9.335.9 IS. 7 
1~f:y \~::::::::::::::::·:::::::::::::::::::::::::C:::i::::::C:::: 1!:~ ~:~ I:::::: ~g: f f~: r 

May 15__ ...__ •• __ ........ __.. __.... !·.._ .....__ .........i. ___.-'_.__.. I 24.1 1. ____. 20.9
· 0 15.0. 

~~~: is::::::::::::::::':::::::::::: ::::::::::::'::::::i:::::::::::: g ~j I:::::: fH f~: ~ 
Dnl~~:n;ei::""--""'" (.-... ,..·--·1------:·--·..>.---'1'.----"-----i 0 . 22.3 ------ 25.0. 15.8 

f~~g i:~~~~~~~~~~~~~~~~:~~~~~~:~~~~~~t~~~~~~~~~~'~~~~~I~~~~.~~~~J~~~~~~~~;~~ ~~~ i ~~i ~~ f 
Tuc~ll~~nkN:~lei::.....-I·----. ;--......---- ----·+·--·1---·--;·----.1------ ..--- 19.3 13.0 16.2 

m~,1:1~i~~;~~:j::~~:~~~i~:~~~~~~ ~:~~:~i::mi~~::~:i::~:~:i 'H IH ~! 11 ~i 1--11 
t AverngJs for the 10 years, 11117-1926, Inclusive. 
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SUNIlISE K_-I.FIR 

The yields of Sum-ise kafir obtained in date-of-seeding experiments 
at five field stations are shown in Table 17. The highest average 
yields were secured from seeding on April 15 at Lawton, Okla., Oll 

May 15 at Dalhart, Tex., and Tucumcari, N. l\Iex., OIl June 1 at 
Garden City, Kans., and on June 15 at Woodward, Okla. The results 
arc not very definite, owing to an apparent range of two months in 
optimum dates of seeding at five stations, but in general May 15 to 
June 1 nppears to be approximately the optimum time for seeding 
Sunrise kafir. The average }-ields from seeding before or after those 
dates probably are not significantly larger at nny station, except at 
Lawton) where chinch bugs are the determining factor. 

REED KAFfR 

Reed kafir WllS grown in date-of-seeding experiments during five 
o,r sLx veal'S nt ench of six stations. The results obtained are shown 
in Tab"te 18. Seeding on ,May 1 produced the best yip-Ids at Lawton, 
Okla., that on ,May 15 at Dalhart nnd Big Spring, Tex., that on June 1 
at Garden City, Kans., and Tucumcari, N. i\Iex., and that on June 15 
at Woodward, Okla, The aye rage best date for most stations where 
chinch bugs were not present probably would fall between l\fay 15 
and June 1. 

TABLE lB.-Annual altd average yield.s oj Reed kafir obtaincd in date-oj-seeding 
experiments at six experiment .~tations in slated years 

Acre yield (bushels) In-

Station and date at seeding 
1021 1922 1923 1924 1925 1926: Average -

Garden City, Kilns.: 
1I.[ny 15._•• _._.__............. _......... ,,""" 9.9 13.0 40.6 o 8.5 14. 4 
June L ...._....._.........._.................._ 19.6 23.3 41. 0 o 6.2 18. 0
June 15••••____• ___......_.........._...._'_"" IS. 3 17.5 31.3 4.0 3.5 14.9 

Woodward, Okla.: 
Apr. 15.......__.........._............. _._._._••_.._.._ .....__ • __...... 13. 4 32. 5 

May L_......_._._............._...... 38.0 S. 8 4.4 25,4 20.4 45.6 --··..23:8 

Mey 15..._.._._..__•••••_...._......._. 40.7 15.0 15.2 18.9 16.4 39.6 24.3 

June L .... _.___........_._..___ ._...._. 41.5 , 19.8 25.4 25.5 15.0 j' 41.6 28.1 

June 15......_......._....._.._.._...... 31.0 26.0 27.6 I 3{.0 211.5 40.8 33.1

July 1...._...___._._......._•• _..........__..__ "_"_" ..._.... ' 3S.2 13.7 39.8 

La\\:~~[:: ?s~:':.:.....____..__..._..._. __ ..... 7.7 4.8 21.1 41.0 .._....j 28. 3 20.6 
May L_._••_•••••_._. __....._.......... 25.0, W. I 10.4 3-1.0 ......._' 21. 1 2l.J 

Mny 15.............._____• __ ......._._. 21. 8 ' 9.3 0' 211.1 .._..._., 24.4 16.9 

June 1••_..._._._........_........ __'''' 1.8 : 3.0 , 0 ' 26.3 .._.....' 22. 0 10.8

June 15.._...._•••____• ___..____........ 0 0 0 i 25,9 __• __._.: ~6, 8 10.5 
July L_...................__........... 0 0 0,' 18.8 __....... 25.0 S.S 

Dalhart, 'rex.: 
JI.[uy L ......_.............___...._..__• _._._.,_ 30.9, ........ 34.8 28.8; 28.9 	 130.S 

133.. 5ft~~~ }5::~:::::::::::::::::::::::::::::: :::::::::...:~~~. ::::::::1 ~~ g ~&b' ig: ~ 	 t 29.2 
122.0i~r; 1~::::::::::::~::::::::::::::::::::::::::::; ~. 9::::::::1 3~ 9 1~. 0 ~. 0 o 

nrg Sl,rln~. Tex.: 	 " 
Apr. 15.......___..._.........__.....__....____.. 0, 21. 0 , 5.1 .._.... 20.1 _.___._.. . 

Mny 1........_..._..........._..._..... __""_' ~.l. 0' 16.5! 8. 9 16.5 31. 1 I ' 22. 3 

May 15.. _......._........____•.•••_..........'.. 26.4 16.51 12.5 18.5 37.3: '24.7 

June 1.._._._._............. _ .._................ ' ~8. S 10.7 20.6 H.5; 34.4, , 22. 1 


~~r~ t::::::::::::=:=::::::::::::::::::: =::::::: ...:~~~. ~: ~ ':::::::= _._~~.~....~!~~.:....!.~~~~ 
Tucumcari, .lo<. Mel.: , 	 ' 

May 15__••_________.....__ ._•••_••____..._..... 11. 0 13.3' 20. a _____._. 10. S '._._. ___.. 
Juno L ....___....____...._.._____._............ ' 0.8 16.6' 10.1 20.6 18.3 15. i 
Junu 15............_..._......._........ __ ._••_-' 8.5 S.7: 20.0 13.4 1U.4 14.1 
July 1..............__.._........ ______.....__.. 5.0 4.9 21.9 0.2 13.4 ' 10.3 

July 15.. _............___ •__ .............._..... 6." 2.0 13.0 1.2 o 4.4 


I 3·ycnr n\'crnge, )02'1-)926. 1 ,J·year nserage, 1922-1923 and 1925-]920. 
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STAND.illD FETERITA 

Ylelcls from date-of-seeding e.."\:periments with Dtandard feterita are 
'Shown for eight experiment stations in Table 19. Seeding on May 
15 shows the highest average yields at Tucumcari, N. Mex., that on 
June 1 at Hays, Kans., and Dalhart, Tex., find on June 15 fit Wood
ward, Okla., and Amarillo, Big Spring, and Chillicothe, Tex., and 
that on July 1 at Garden City, Kans. Thus the seeding on June 15 
appears to give the best results at four of the eight stations, and the 
yields from other seedings at the remaining stations probably fire not 
significantly greater. 

'l'AnLE 19.-A.nnuaZ and average yields 0/ Standard /eterita obtained in date-a/
seeding experiments at eight experiment slations in stated years 

Acre ~'ield (bushels) tn

::;tation (Inti dnte u( seedIng .' I "~'~,-'-~ 

1912191a 1914 10151916 JOJ' 1918 1919 1920 19211922.1923 1924 1925
1
1920' "'n~~r 

• I 

... j-.... _.-'._-.- 
l[ny~. Kon$.:f i 

:'Ilny I ............................. 16.829.69.8 8.6 6.3._••••••.•••:••••••••..••••••• '•••••••••• 
;llnyI5••.••••••••••••••••• 26.6 •••• 18.332.5 7.312.7 8.8 ••••••••••••••••••••• 39.338.8 7.3'21.3 
Junu L •••••••••••••••••••• 24.0 .... 28.142.6 3.010.4 6,8 •••• "" ••••1. ••• 20.333.851.3 3.0 '22.6 
JUDe 15..................... 7.:1 •••• 19.410.7 5.011.8 8.9 ••••••••••••!'•......• 41.3tH.91Q.2'21.0
July 1.............................. 21.3 12. 9 3.9 5.0 0 .... .... •••• •••• 0 ,35.4 36.2 14.8 •••••• 

Gorden Cily, l\:nn~.: 'I. I. 1 1 
;\Iny 15•••••••••••••••••••• " __ .... __•••••• __ •••••• ' • __......... 14.6 0 20. 5i21. 4 0 . 0 18.4 

June 1.................................................. "" __ .• 39. 3 7.1 17.030.1 0 0 1 I 12.0 

Juno 15••••••• " ........................................,1 ___..... 31.6'18.816.129.0 6.11i.0." 17.4 

July 1•.•• « .,.....__.............. __...... __•••___ ................ 16.516.1.34.4 0 21.9: 'li.S
• 

W()Odwnrd, Okla,: : : 
Apr. 15..........................__•••••.•• __ ••••••__ ••_. ___• __••• __.........1___..... 36.4· ••__ __ 

~[t\y L .................__ • __.••_.......... _... __.;....118.725.239.2.' 5.6· 6.0il6.1 2.439.0, a 19.1 

:'Ja~' 15.. '_'_""' ___ '''''' __ ._ •••• _....... "" ..._ ••• ;35.737.539.2 5.616. JiJO. 4 6.734.2' j 22. 2 

JUDe 1.................._•••.•••••••••••.•_. _•••••.• __•• 27.639.239.213.715.5:20.415.834. :<:1 25.4 


'June 15...................._ ................ __.........._.25.346.641.228.418.8:32.916.848.2. 133.3 

July i.___.......... __.................................__ .' .... 43.·128. 319. 6112. 9,30. 313.329.0) a20. 7 

July 15..... __.............. '•••• ·•••• "" "" __..........1.. __ 41. 719.715. 4: 6.433.4 0.424.9' a21. 6 


Dnlhllrt, T~x.: . I ..!, i 

ft~~~ f~::::::::=:::::=::::: :::: :::: =::: :=: :::::::::::I:: :::: ~t ~.~:~:~j~:! ~t: g~Ji:~&! 
June 15... _. __ ••_•••••.•••••• __ .................... ___ .1..__ .... 2i. 918. 2,36. 8 25. 429.318.4 ' 27.0
1July I...................... "" ......__ ............ ______....__ .•.. 18.229.820.421.022. i, ____ __ 

AmnrilJo, 'rex.: '.! '. . 

t~~~ 1~:::::::::::::::::::: :::: :::: M: ~ ~k8I~: ~~ ~ ~: mJ:::: ::::,:::::::::::: ::::':::: ~: f 
JUlin 15............................ 30.051.313.0.29"1 9.f32.9 .............1..........-- • __ • 27.8 


1311: l'lprlng, 'I'~x.; .!. " , 

[~~~!:;-~~~;.l~~~~i;i·· ~~. ~l~i l·~·!·-·i·~~··:~~.i~~·.~ .~~ .·.·[I,;f:t~;~111;!lI]1

ChU1!coth(', Tex.: , j iii' , 

,\I!r, L ......__...............__ 14.835.9 il. 413.510.2 ...............__ .' __ .. i....!•••_ •••.'....' 17,2 

,\p.r. 15____•••__...__........... 12.744.81-1.3'17.3 3.2. __........__ ••__ l....'.... ' 18.5
... __,........' 

Mny 1.............__..........'13.620.029.318. S. 7.4'............ --" ____1___.·._.. ----.----. 17.8 


rl~~~ i~:::::::::=:::::::::: ::::: g. 0ii: ~,~: ~ ~g ~: g:::::::: :::: ::::1:::: :::::::::,::::::::' l~: ~ 
Juno 15••_.............__...... ' 0 20.6 3i.0 19.5·12.4 ........ ____ ....l........1.._.1. __.'.... 19.1 

J. uly 1.... __..............__ ....: 0 48.{ Q I0 i11.3 • __ •••_...__ ....:.•• .1..........: ••••.• __ • n.9 

Tucumcari, N. ~rQ.t.: ' ill : ! 
~l~~ k::::::::::::::::::: :::::::: :::: ::::c::::: :::::::: :::: ::::lg:gil~:~:i7:8!i2::i :&~ "i!i:4 
June L ...._____.......__ ..................1••.. __...... "" ....._.... 14.3' 7. 0:J3. 41 S. S 14.5 11.5 

June 15................._____•• ',••••___ ....'__ ••. _. __ ...........__ .__ ..111.01 S. 7'12.0, 6. U 12.5 10. a 

July L .................__............... __.-'.....__••••••••,'•••• '--'iu.9i 7. I; 0.8,,10. 311. 2 10.1 


, ,j ~--..~ •.-.,.---~---•••-.-~.---
I Fi"'.·yp.nr B"eroge, 1921 and 1023- 1026. 
, Four·year n\'erngc, 192~. lIl23, 1025, nnd 1926. 

http:Fi"'.�yp.nr
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DWA1!"E' FETERITA 

DWllrf feterita was included in date-of-seeding experiments during' 
two or three years at each of five eA"Periment stations. The yields 
obtained arc shown in Table 20. The average yields are in favor of 
the May 1 seeding at Lawton, aida., the June 1 seeding at Big Spring, 
Tex., and Tucumcari, N. ::\tlex., and the June 15 seeding at "Woodward, 
Okla., and Dalhart, Tex. If the results from Lawton, aIda., where 
chinch bugs arc the determining factor, are omitted, the best date for
seeding Dwarf feterita apparently lies between June 1 and June 15. 

'l'AIlLf: 20.-Linltuul alld average yields oj Dwmj jelerillt oblainedin dClte·oj·$CfJ!li.llg! 
experimentll ltt jiL'e e:cperiment stations in slaled years 

[The data for 1025 arc omitted bcl;ftuse of croll fnilure] 

Acre yield (bushelS) il1
I'tatloll tllld dllte O( seeding . 

1024 1026 I Avemgc 

WOOllwnrd. Oklu.: 
MI.y 1.•.. , .•......... _................................. . o 18.S ......... .i 9.4 
"Iny 15_ "". . ...... " .................. " •• 15. T 12. U ..........: 14.2 
June 1....... _ ............... _.... _........................_ Hoi 13.7 I 14.2 

JUlle 15_ ..... _ ................................... _........ ., 20.U 30. I ...__••••• ' 25.5 

Jury L . ''0 _.............. _............................. ' Il.a ' 28.5 .... _........ --.... i 19.9 

July!:'..•• "_ ..... __ .................................. . -1.0 23.8 ......._••' 14.2 


Lnwtoll, Okln.; 
Ap,_1.5. ...... .. .......................................... .. 13.S 16.-1 3.3 i 11.2 

13.1 31.3 ' 11.0 i 18.5~[~s, k:::':":::::::::::::::::::::::::::::::::::::::::: 27.S , 18.212.5 H.:l 1 
.rulle 1. ..•• _........ _........ " ............... 0< ........ H.S 22."- I 13.4 I 10.9. 

1l.3 19.4 IS. I 1 16.31:::~? I:..:;::.:....:::::::::::::::::::::::::::::::::::::::::' o 13.1 17.0 i 10.0 

li~ 7 20.0 ·.......... i 18.9 

20.6 20. 7 ~,. .. _..... _..... ~i 25.2Dnl~l~n~~/: ::::::::::.:'::::::::::::::::::::::::::::::::) 31.3 IO.S ........... , 25.6 


Jtlne 15.,.", _, ~.",'", .• "~.,. ... _.. _~. " .... ,,~ ...... _...... ,.. ...... _.r~ ......._... .. 25.0 25.8-

July L _ ..................... , ........... _............... 27.S ~:gI::::::::::' 16.5
, .Dig ::lpring. 'l'eg.: 

.l\pr~ 15 .. ~.~ .. _... ~~_~"'.+-~- .. ~"..~~~ .... "~"' .. r .... ~ .... ~ .......... _ ... _ ..... .. 11.4 9.1 ;......._.. 10... 

;\Cpy l. ...• _..... _............ ..".... . ........... .1 15.2 6.0 '••••••__•• ) 1.1 

~rny 15........... _................ _.................... ' 15.8 10.1 ............ i Ill. 0 

June1..... '" ......... _............._.......... .. 25.0 7.U ' .......... , 16.9 

Junl;) I'>.. .• __ ............ ............ _•..•• 

-lui)' J - .... - ......... jg: ~ ::::::::::; ::~ ::::::::~:::::::::
-...........1 

Jilly I:.... _ . . ...................................., 11.0 .......... ,' .......... "'."''''


1'\l!'ulI\('uri.!'. ~Ie~,; . t 
Mny!... .. ............ ___ ..................! , 

l~: ~ .......... -8:7·;~: ::: :::::' ~ ~·"""iO:2 

10.n 	 10.7 ........... : 10.7 

fl. 1 12.7 .......... : 11.<1
n~JF::· :::::·:·:.:~~::~;:~:~~~::::~H 3.0 10........,... 7.2 


~[[s:cm.LAXEOUS VAUlJi:TIES 

The yields obtained in date-or-seeding experiments with Blackhull 
knJir, Spur feterita, Manchu Brown and Blackhull kaoliangs, and 
Freed sorghum. are shown in Table 21. These experiments are not 
very extensive with any variety, but the results nre at least indica
tive. As might be expected, at Lawton, Okla., Blackhull kafil' pro
d ueed the· highest a vemge yields from the earliest seeding. At 
Chilli{'othl.', T('x., Blnckhull kafir yielded best from the .June 1 seeding. 
Spur feter'ita fit Big Spring, Tex., yielded best from th~ June 1 seeding. 
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EXPERIMENTS WITH GRAL~ SORGHUMS 

TABLE 21.--"'i1nnual and average yields 0/ miscellaneous grain-sorghum varieties 
grown in date-a/-seeding ezperiments at seven ezperiment stations in stated years 

.Acre yield (bushels) in-

Vnriety, station, nnd date or i - ~ , - -" '''~-l • 1 I ---.--~--

seeding 119121913191411915 1916h9171191s11919'1920'1921;1922!1923:192}192519261 Aavger. 
I ,t . I I f e 

--_.- B:::~Il~:: :An~--··;. ---. _,_;_'_1_. -:-:-1-:-',' ·····~lf--
Lawton, Okla: ! ' I • '. ' ! : 

Apr. 15••••••••••••••••••••• ,•••• '•••••••••••• /----'----1--.....__• __.11.01 4.1113. 125.61---.,24. 1\ 15.61:May L ...........__ ••••••• :......__________ ••--I-...•----r------27. It 9.3.4.1,17.3[,,,,'12. 21 14.0 


t~~~ !~::::::::=:::::::::::::::::::::=:= ::::::::l:::t::r:::i:=l!- ~l :.~[g 'i~: t::~ i! :~g
ChifIr~~;;;'Tex~:''''-''--''''-'''' -- •• :•••• ••.. -· ..-;.... ··-r--I..-- 0 ,0 10 :13.1"---,26.8; 8.0 

11F k:::::::::::::::::::::::::::::l~gg ~:l ~ ;:::::1::::'::::::::'::::1:::: ::::1:::: ::::: g::
z.. ay 1.....__•••• __......__ ........:47. 125. G! 0 f 4. 5;•••-!- __...._._...:...+...........,....; 19. 4 


f~~~ l;::::::::=::::::::::::::::;:::::~J3pj gII ~ t:f::::::':::::::I:::::::i:::: ::::' ~~ 
JUlY5~~;:~';~::~~~-"""" .... ····r 9 0 ,0 7·l···!·..J--·· ....:....;.... .... .... ..•. 13.8 

I I ,l! I I j 
Big ~g~:nl~.~:~::......................1........ '."r'" ....:...T"..............:....112. 9 ....;...... 


May 1..__ .....................................( ...,...+___ .....__.............'14.5 I 1. 81 13.2 

l\IIlY 15..................................... "'T'" .... , .... L ..........,........118.314.51 If. 4 


t~r: fE:::::::::::::=:::::':::: =:==;:=:= :::==::=l=::= ::{:==:===: ::::'=::r::::::!l~?~: g; ~H 
llANcnc BROWN K...OUANG..':i iI j

I II II II 'I II 
• 1 ~; : 1 't I l t •

Hays, Kans.. ,I ,I I . . i ' 

R~:~ g:::::::::::::::::::: ~~: g:::::'~: ~i~: ~:::::t::::I:::i:::I=::: ::::::::!::::;::::',:::: ::::j ~U 
Am:~m~.5T';X::"··"··""'··· 7.4 --..;31.0 23.0,....-;-.......\......·-:-.··i·..·I.····:.···r-- ..··1 20.5 

May 15._..........................:21. 140.4 4. 6115. 9 2. 7115. 5 .........j....,.................1 16. 7 
Juno L ............................)20.748. 2; 6. 81 2. 5 3. 21 7.1 .... __......,................! 14. 8
1
J::~~;:~;;:;;:--------r' '" '1 a, "r' ---r"("--I--:---------I·"

w~~:;rf:.~:i~::.....................j ........... -t--......f 6. 7 20. 137. 015. J....L.. ........ 17.4 

m~ l~::::::=::=::::::::::f::;:::f:= :::::::I::::::ll~: ~i~ HHI'~J::t:: :::: :::: ~H 
July I..................--•• i..... --....-- .......·1..·· .... ____135. 6 35. 314.71....1....1.............. 


Dal~~~ ~Ci::········.. ···· .. ·:..··,--··l···· .... ··..1···· ........135. 3124. 4j15. 81'''r'' .... '''','''''' 

fJ~~ I~~~~~~~~~~~~~~~~~~~~~:.~}~~~I~~I~~~~~~~~I~~~~ ~~~~ ~~~~l~ if:~ i[~[f~f~~~] ~~ ~ 


1 r ~ ~ t t : 1 {I • 
FREED SORGDtiy I; · I 'j' i ,. 1 i . l't' , I"" 

Hays, Kans.: ( .! iii i 'I' I : iI
l\lay 1.......................... ,•••• 28. 5,27. 3,.12. 4. 6. 3 4.1 ....,--........__...........:.... '.....1...... 

May 15....................,••••1.... 25. 423.1: 9.61 5.215.2 .....f........1••••,,.•••126. 5:19. 3112. 0 17.0 

June 1......................1.... : .... 26. 5122. 3,11. 6[' 7.313. 9 ..../....,....'.....123.8121.8119. 8,10. 0 16. 7 

Juno 15.........................1.... 31.5,.26.U4. 5. 7.010.7 .................... 21.2.27.6,14.6, 19.2 

July 1....................__1........ 27. 4:20. 9114. 3i 6. 4 9.8 ........1........ 19.627.9,18.2'13. 71 17.3 

C.hillicothe, Tex.: I I'! ' : 
.A.pr, I........................... 3.2!11. 3:13.

I:
91 9.113.4 ..................... '........,•••••••• , 8.2 


Apr. 15...........__............ 6.1 15. 5;21. U2. II 5.0 .....................1•••• __••1........ ' 12. 0 

May 1.....................1.... 6.318.4:26.8,17.0,7.1 ............1.........1.................; 15.1 

May 15....................1.... 5. 0,26. 0130. 5,15. 0 5. 5............I....I....j·........,.... .... 16. 6 

June I.......................... 5.0124.7.25.7'15.612. 4 .............................1........ '. 16. 7 

Juno 15...................."/" ••• 1.6 II. 3. 0 10.8/10. I ...........+.......j.... "'T'" ..... 6. 8 

J~JY I......................,..... 0 .1~8; 0 i 5:4; 5: 6 ........ ·-·t:::::·i···~ '~r.=:=':=~_:~ 


(Experiments rrom 1914 to 1918 were conducted by R. E. Getty, oruce or Forage Crops and Diseases. 
and reported. In Department Bulletin No. 1260 (J~). 

http:31.5,.26.U4
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Manchu Brown kaoliang yielded best from the May 15 seeding at 
Hays/Kans., and the June 15 seeding at Amarillo, Tex. Blackhull 
kaoliang produced the highest average yields from the June 15 seed
in~ at Woodward, Okla., and Dalhart, Tex. Thus at three of the 
foal' stations where kaoliangs were grown in the experiments, the 
June 15 seeding was most favorable. 

Freed sorghum produced the highest average yields from the 
June:15 seeding at Hays, Kans., and the June 1 seeding at Ohilli
cothe, Tex. 

AGRONOMIC DATA 

DWARF YELLOW MILO 

r The agronomic data from the date-of-seeding experiments with 
Dwarf Yellow milo at 'Woodward, Okla., are shown in Table 22. 
'The actual spacings obtained indicate that there sometimes was 
difficulty in securing satisfactory stands from the April 15 seeding. 
Most of the stands obtained were too thick for the highest yields. 
When the average stands were similar, as shown by the spacings 
in the seedings from :May 15 to July 1, inclusive, the average number 
of heads per plant was approximately the same, except in the July 1 
seeding. The thinuer stands of the April 15 and May 1 seedings 
resulted in more heads per plant than occurred in the later seedings. 

TABLE 22.-.t1nnlla/ and average agronomic dala obla'ined ill dale-oJ-seeding ex
periments with Dwar/ Yellow milo gJ'own at Woodward, Okla., from 1917 to 
WEI}, inc/lLs-iue 

AC'I'UAL SPACING (INCllES) 

1 i Aver·Dateo! ! 
1017 1918 1919 1920 1 1021 1 1922 924 1925 1920 ageseeding 1923_V •• 1 i 

"--~~,-•. ---+ _.". ~---- --.--------- \ . - 
A~r. 15••••• _! 18.8~ , 62. 38 16.M 14.26 r 10.40 , 18.30 21. 09\ 0.33 i 14.00 15.18 20.04 

1\0 ay L ••••••' 14.67 14.08 17.20 8.37 r 13.10 , 8.06 10.17 7.08, 7.38 11.93 11.26 
8.52 : 12.80 9.49May 15••_••• : 9.70 11.27 9.93 7. 02 1 8.03 I 10.58 6.02 10.391 

8.43 6.04 0.48 10.62 8.10 13.23 8.93JUDe 1.••••••1 9.04 11.65 7.97
6.4.5\ 8.li 7.62 5.971 6.84 8.06 ' 12.00 8.16JUDe 15•••••• , 0.19 . 8.14 7.78 6.65 


July 1•••••••. 10.22 10.77 7.77 
 6.15 7.77 0.10 6.19 6.70 i 6.77 12.47 8.40 
~_ .._~.__.._._..L_.__, _____1 

HEADS PER PLANT 
""- ~ ~--- -- .......-~.--~.-- ~~. 

l 
Apr. 15••••••. 2. 77 3.23 1.00 ' 1.71 1.49 1.01 1.10 1.00 1.37 1.07 

2.53 1.13 1.20 1.43 2.07 1: ~~ I .58 1.19 i .97 1.35 1.34May I ....... 

.79 1.41 ' 1.07 1.45 1.24 

~ ~')' 15•••••• 1. 72 1.46 ' 1.38 ' 1.33 1.20 I 
1.38 J~ 1.88 1.21 ' 1. 32 1.14 ' .97 1.60 '. .97 1.33 . 1.21 

:tJ;:~ 15:::::: 1.20 .04 I 1.22 : 1.23, 1.45 1.08 1.05 1.41 ; 1.03 1.05 1.20 
1.07 .92 1,44 1.13July.l••••••• 1.35 i .69 : 1. 20 I 1.18 1.2{ .94~231 

GRAIN PER PLANT (POUND) 

' o.on! 0.05~-;~;~0-,-~~06-;;I-~0~;Apr. 15•••••_ 0.130 0.142 0.142 0.101 0.110 
.203 .021! .023 .071· .042 .147 .082May 1..••••• .127 .Oll .13~ .044 

May 15•••••• ,086 ' .007 .1:17 .061 .086, • 043' • 124 .062\. 111\) .092 
.105 .000 .071 ·ml .068 I .047 . 110 .046 • 211 • 100.104JU110 1••••••• .097. .044 .102' .053 .246 .107JUlie 16•••••• .100 .017 • 090 .150 . 165 

.114 1' .0911 .025, .087 .042 .1531 .085July 1••••••• .057 .046 .092 .134 : 
.. ~-~--~~.-.- . ---.--!-- 

GRA.IN PER TI.EAD (POUND) 

0.05,1 0.051' 0.054 0.000 ' 0.140 0. 069Apr. 15 •••..•• 1 0047 0.0401 o.oso O. 0.50 O. 050 
.109 .057

MIlY 1••••••• .050 • Oil) .112 .O;\[ .ons .022 .0:\9 .060 .043 

MIlY 15•••••• .050 • Oil .O\H .O-H .088 .Oj2 .055 .088 .058 .137 .070 
.0·18' .0iO .on .150 .075 

JUIlO I ...... .OiG .Olll • lOa .0:.0 .100 .OnO 
JUII!) 15••.•• .osa .027 .or~ .122 .1\,1 .0\;0 .042. . on .051 .149 .083 

July 1..... .. .0·12 .U,'.011, .10,). .00, .on i .02i 1 .081 .046 .113 .073 
I 
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TAB[,E 22.-knnual and average agronomic data obtained in date-oj-seeding ex
periments with DwarJ Yellow milo grown at Woodward, Okla., Jrom 1917 to 
1926, incl1lsive-Continucd 

READS PER ACRE 

Date oC A\'er·1017 1918 1919 1 1920 1921 1922 1923 1924 1025 1026seedlng ago 

-! • 
I 

Apr. 10•••••• : 20.960 7.381 13,700 ' 17.095 20,307 lI,140 O. 828 16, 808 10, 183 12, 866 13, i36 
).[ay 1••_•••• · 24,587 , 11,441 9.046 24,356 22,528 16,804 8, 130 22, 090 18,737 16,065 17.468 
::\{ny 15._.... 25,279 7,7l7 20, 960 28, 025 21,611 16.160 17,013 . 10,347 17,003 : 16, 150 10,217 
JUllO I •••••••. 20,407 6,088 23, 006 26, 743 28,340 20,391 21,340 20, 136 16,885 14, 332 19,767 
.TUDC 1o••••••' 18,616 l1,2O!l 22, 355 26, 369 25,301 20.206 25, 073 29, 387 16, 956 18.683 21,416 
July L •• _.•. 18,831 9,134 22,016 ; 28,511 21,649 10.426 21, 64{) , 22, 466 19,373 16, 462 19,952 

DAYS ~'ROM P LANTING TO 1\;L\TU.Rl'PY 
-.. -. 

1
Apr. 15.____., 
Mny I....... 
)-[uy 15.... __ 
Juno 1. __ •••• 
JU110 15____ __ 
July 1.. ____.; 

169IUO \ 
148 
132 ; 
1I2} 
101 I 

127 
1I2 
120 
107 
102 
12,1 

136 
122 
110 
100 
97 

100 

133 
117 
10.; 
105 
1].1 

OS 

121 
109 

DO 
105 
105 
119 

156 
139 
125 
110 
101 
117 

136 
126 
III 
111 
125 
123 

m~ 
114 , 
101 
101 : 
122 ~, 

136 
122 
115 
106 
102 
109 

133 ' 
124' j 
113 I 
108 ' 
101 
115 

1 

138 
125 
116 
109 
106 
113 

REfOU'P OF PLANTS n'EET) 

Apr. PL_.._..... 3.0 i 3.0. ·1.0 4.5 4.S 23 2.9 3.1 2.7 4.1 3.4 
~[ay I....... ' 3.0 : 3.0 4.0 4.5 5.1 2.3 2.7 3.0 2.6 4.0 3.5 
May 15....__ 3.5 l ~.1i ' 3.5 4.8 4.9 3.1 3.5 4.0 3.3 4.2 3.7
Juno 1____... , ·\.O 2.8 3.B 3.5 5.5 3.2 3.3 3.7 3.2 4.6 3.8 
June 15__• __.\ 4.8 : 3.0 3.5 4.2 4.5 4.0 3.3 4.1 3.5 5.0 4,0 
July L •.•__ .i 4.6 2~ : 3.S 4.0 5.0 3.1 3.1 4.7 3.8 4.6 4.0 

j 

EREc'r READS (PER CENT) 

Apr. 15. ___ __ 59.0 91.3 I SO.·I r 79.8 \ 75.5\ 88.8 98.9 90. 1 S6. ~, 79 6; 84.1.\ 
~lay I....... 62.2 09.7 ! 04.0 I 93.8 ! C,s.7 03.7 100.0 98. 4 94."· 86: 6 i 89. 2May 15____ __ 57.4 08.8 : 90.4 99.0 90.6 i 93.4 99.2 98. 2 81. 3 I 71. 5: 88. 9 
Juno I....... 52. 0 100.0 OS. 8 i 08.4 03.6 . 01.6 07.3 97~5 94. 5 I 78.4' 00.3 
June 1~__•__• 70. [, 100.0 I W." i 94.7 61. 01 94.1 OH.3 94.9 100.0 I 83.6! 89.7
July 1.____ •. 74,? : 81.8 98.61 70.3 06.1 99.2 92.1 _,~~7_~ .*,il~~L8~~~ 

ACRE YIELDS OF GRAIN (BUSHELS) 
-, ...... -------.. .--......-.--- ......-.~- ..--.---...:----•.--c--~ 

.-\pr.15...... · 17.5 5.8 
! 

21.8 18.0 29. 1: 10.7 6. 2 16. 1 I 11.0 36.4 17.3 
~[ny I........ 21.0 2, 1 10.0 13.4 30.6: 0.7 5.0 23.6' 14.5 35.4, 18. 3 
MllY 15____ .. 22.4 1.5 35.0 22.0 37.0 20.0 16.6 30.3 I 18.5 42.3 24.7 
Jllna 1.______ 27.6 1.8 42. 2 28.4 50.8' 22.0 18.2 28.5' 14.2 41. 8 ' 27.6 
-Inu! 15....____ 27.6 5.5 31. 2 57.0 51.4. 32.4 18.8 37.8 i 15.5 54.6 33.2 
July I....... 14.3 10.9 30. 3 55.3 37,4: 25.2 10.4 _ .32.7_~~~~ I 40.2 27.3 

ACRE YIEf,DS OF FORAGE ('PONS) 
~- ---._--"--r---

Apr. 15...... 1. SO I 0.93 1.97 ' 1.88 1.77' 0.98 0.56 1.43 1.25 I 2.10. 1. 47
l\lay 1.____ ._ 2.561 1.10 1.63 1. ;6 2.56. .86 .49 2.10 1. 24:, 2181 1. 65 

_May 15••___ 2.39 .0,1 2.81 2. fl3 2.63: 1.5-1 1.61 2.25 1. 58: 2. 63' 2. 13 
Juno 1 .....__ 2.56 1.31 3.49 3.86 4.05· 1.·16 2.51 2.23 t 1.40· 2.99! 2.59 
Juno 15.___ .. 2.78 1.35 3.01 5.55 3. in 2.29 2.66 2.97 1.94 3.51 2.0B 
Jul, 1....... 2.67 1. 77 2.50 4.60 3.09 1.95 1. 84 3.40 1.51: 3.48. 2.69 

WElOil'l' PER BUSHEL (POUNDS) 
---.~,~--~~~--'-~~-----

I 
.l\pr. l5~ ...... _......_...._.. ~_ ....____ ~ 60.0 50.5 50.0 56.0 : 57.5 50.0 58.0 58.0 58.0 
l\fny 1.___.........._........ 59.5 50.0 58.0 56.5 57.0 58.5 58~5 57.5 57.7 
Mr,y 15.....__ ............_.. 50.0 55.0 57.5 57.0 58.0 ' 60.0 ;i9.5 08.0 58.0
JUliO 1..__._..__.........___ • 60.5 55.5 59.5 57.0 50.0 : 60.0 5U.O 58.5 58.2
Juno 15..___.....__ •• __ •• __ .. {,s.O .56. 5 50.0 5S.5 

j 

' 53.0 ,;9.5 58.0 58.2 57. r. 
July 1........... __ .......... 58.0 56.0 50,0 .57.0 52.0 57.0 55.0 : '3 ~ 55.9

o~'.~ ,I 
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The size of heads and the number of heads per acre were greater
for the seedings of 1:Iay 15 and later dates than for those made Dn 
April 15 and May 1. The June 15 seeding produced the most and 
the largest heads and consequently the highest yield of grain. The 
tallest stalks and the greatest forage yields were produced from the 
June 15 and July 1 seedings The differences in weight per bushel 
of gmin were not significan~ except for the July 1 seeding, which 
produced some immature grnin with a lower weight per bushel. 

The number of days from planting to maturity decreased with later 
dates of seeding up to and including the June 15 seeding. The crop 
from the July 1 seeding headed and ripened during cooler weather 
and was slower in maturing than the June 1 and June 15 seedings. 

Gmin sorghums are tropical or warm temperate plants and make 
the best growth at rather high temperatures. Milo sown in April or 
early May makes its early growth under temperature conditions 
below the optimum. Early-sown milo reaches the heading stage during 
July when the temperatures are highest and moisture frequently 
deficien t, and the crop matures before it is able to utilize late rains. 

Milo seeded in late May 01' in June makes its vegetative growth 
during the warmest weather. It usually Teaches the heading stage 
in August after the temperature has decreased slightly and produces 
larger stalks and heads than the plants headed during the period 
of higher tempemtuJ"e. At Woodward the highest yields of Dwarf 
Yellow milo in the date-of-seeding experiments were obtained from 
seedings which headed during periods in which the average mean 
temperatures had dropped slightly below 80° F. during 8 of the 
10 years. 

SCNHlSE KAFIR 

'1'he agronomic data for Sunrise kafir in date-of-seeding experiments 
at Woodward are shown in Table 23. Good stands were obtained 
on nearly all plots except the one sown April 15, 1918. The largest, 
l'wmber of heads per plant and per acre was secured from the May 
Ii'> seeding. '1'he largest heads and the tallest stalks were produced 
from the last three seedings. The seedings of May 15, June 1, and 
June 15 produced the highest yields of forage and the heaviest kernels. 
TABLE 23.-Annual and average agronomic data obtained in a date-of-seeding test 

with Sunrise kafir grown at Woodward, Okla.,jrom 1917 to 1926, inclusive 
ACTUAl, SPACING (INCHES) 

Dateo! ~191;---~~-I~rl~I:--l~: l19~1 •• 1921 : 1923-~--1--19-24~- 1925 i 1926 ; ~~:r;
seeding 

__~__i 

Apr. 15. ____ ,
May 1______ ,
May 15_____ , 
June 1._____, 
June 15_____ ' 
July L ____, 

11.70 
17.20 
11.08 
13.42 

~:l 

180.00 
21.07 
16.57 
16.29 
15.83 
15.92 

1-'-'---~-~:-, .. -.-..---,..., -~- --1 --1 ........._-
20.35; 12.50 l 12.17 1 12.97113.30 17.90 I 13.17 33.23'16.74 

10.32 

13. 
18 

13.76 1 
12.17 
12.70 

12. 76 I H.89 i 10.52 13.10 12. 84 14.31 I 16.61 15.06 
11.54 14.66 I 10.70: 12.05 12.90 13.41 I 12.00 I 13. ()(Y 
12.60 I 11.22 9.51', 12.49\13.50 15.60 I 15.75 

j 
' 13.41 

12.32 
1 

12.69' 11.18' n.92 12.04 13.06 i 14.65 12.87 

1~._9~tl~.~6_. 11.13 13~~~. __~~~~~_.1~~J~5.59J~ 
HEADS PER PLANT 

Apr. 16_____ 
MayL___J 
May 15____ .'
June L ____ _ 
Juno 15____ _ 
July 1______ 

2.54 
2.00 
2.41 
1.77
('>
(') 

2.86 
1. 68 
1.28 
1.07 
- .76 

.55 

I Nine-year a"crago (1018-10211) Cor actual splicing, hellds per plant, grain per plant, gmln per helld, and 
he~d5 por acre. 

, Not mature; no counts taken. 
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'T	ABLE 23.-.l1nnual and average agronomic data obtained in a date-of-seeding test 

with Sunrise kafir grown at Woodward, Okla., from 1917 to 1926, inclusive
Continued 

GR.UN PER PLANT (POUND) 

Dnteof 	 I r
1917 1915 1919 i 1920 

I
1921; 1922 1923 Iseeding 

; I 

I 	1~~._i~J-=-I-\~e:·
---,-"< '--~; ~~.-.+~---.-~- - ---' 

Apr. 15____ • 0,152 0.186 0.068 O. 137 O. 155: 0.042 0.044: 0.071: 0.0771 0.035\ 0.091 
).(ay 1._._.. : .176 .000 .095 .123 • 193' .018. .022, .077, .081\ .17S· .094
May 15•••_. .135 .042 .149 .186' .212! .028' .046, .066 .•083 .144 .106 
.June I...... .149 .060 • 145 • 11iO i . 1M I .042 .065 • 134. • 123 • 199 • 120 
June 15••••••••••••• .027 .119 .195 .140 I .07S .060 .157; .149. .220 •. 121 
.July l.............. .023 • 131 • H7 • 125 I .044 .049 .IM' .052! .177 .098 

I ___. ________,_,--->~~,_, ~-.,_-r-~_. 

---~--

OR.UN PER HEAD (POUND) 

Ae.r• 15 0.053 O.Otl.'i ' 0.060 O.OH 0.134 0.043 O. OliO 0.054 0.070l 0.029 0.065 
l\ ay 1•••_•• .059 .036 .082 .051 .127 •019, .030 . .049 .074, .114 .065 
May IS..... .056 .033 .088 .OH i .111 .021 • OliO .036 •064 1 .121 .066 
June I.••... , .084 .056 .126 .108 .041 .054 I .073 .143 .088 
June 15__• __ ••__ •••• .0.15 .079 :~Yl .124 .067 .onl .106 :~I .140 .092
July 1_. ____ ....____ .041 I .087 .108 ; .086 .044 ' .043 .11iO .056 I • 127 1 .082 

...-

iI 

HEADS PER ACRE 

.:~;.1~"·..~; 30'~141 ~,265: 9, 70S 12~~~' 13,230' 11, 363(-9-,5-63-"1-1-~,-04-2--S-,044-"'1-1-2,-88-2--:-1-1-0-,4-51 
May 1:.__ •. ; 24,781 . 11,367 8, ~60 26,925 H, ~2 , 1~, 009 7.782117,432 10,958! 13,389; 13,775
May 1~__.." 31,007 11,013 18,.79 31,009 18,5.5 11,453 10,766 20,334 13,820 14,137 f 17,265 
June 1....__ , 18, 803 ~ 9,304 11,914; 21,270 lQ,313 , 15,441 , 13,811 18,797 10,052 12, 581! 14,727 
June 15.....••••••__• 6,845 17,571 1 18,629 12, &04 14,791 I 11,840 , 17,525 . 17,356 ! 15,2781 14,725 
Julf 1..- ...i.~--...,4:~5 :1~:_~I~ 12, 89~_ 1_6,~~9 12, 937 .12'~j 13,015; 9,376. 12,710 12, 390 

DAYS FROM PLANTING TO MATURITY , ~---- ~.~-"------ -~. ""- ~ ... ~ - -~-~-- .,---,, -.~:; IApr/1S..__ .; 179) 127 139 137 121 156 132 131 133 140 
),Iay I...... ' 163 I 112 124 121 ' 115 , 139 126 120 119 129 127 
~ray 15____., 150 Jl9 110 106 no 125 III I 106 119 118 117 
June L._... ' 132 105 101 105 106 110 119 102 115 108 110 
June 15..__.' 112 139 97 114 105 101 125 1 112 101 1I2l~g ,JUIY!L .....; lOt 133 103 08 119 111 123 ! 128 123 i 115 

) 	 t--,-.. ._--, ~'- -.......--.-,--! --~,-"""
~~~-....---.~ 
UEIOHT OF PLANTS (FEET) 

4\pr. 15••__• Ii. 5 5.01 6.0 0.5 6.0 3.71 4.51 5.7' 4.2 5.9 5.3 
May!...... 5.6 4.8 ! 5.5 6.5 0.2 3.5 : 3.9 i 5.7 4.4 6.1 5.2 
May IS..... 5.8 4.5 5.3 6.0 R.5 3.6 " 4.4 I 5.5 5.0 5.9 .5.3 
June I...... 0.0 : 4.5 5.0 6.2 6. I 4.6 5.4 5.6 6.9 5.4 
June 15..... 6.0 3.8 5.. 0, 5.9 5.7 5.2 Ut 6.2 5.8 6.8 5.5 
July,I ...... 6.0 4.0 , 6.0 6.3 5.9 4.0 4.8' 6.4 4.6 6.4 5.4 

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


ACRE YIELDS OF GRAIN (BUSUELS) 

c.l.frr.I5.- ••• 28.9 2.61 10.4 17.0 31.5 8.6 8.5 ' 13.7 15.6 
). ny L ••••• 25.9 7.21 12.5 24.6 32.0 4.3 4.2 15.1 I 16.9 
MIIY 15..... 31.2 ' 0.5 t 28.7 41.0 31.0 6. i 9.6 22.3 
June 1•• _... 28.3 26.8 30.5 37.5 11.3 13.4 ~~:g \ 23.9 ~.~ 1June I.')••••• 15.4 25.0 40.2 28.2 17. ; 12.9 33.1 I 25.1 
July L ••••_ 7.8 3: 0 ! 25.0 25.0 25.4 10.2 9.4 34.7 ; 18.7 

. ------~-.-- -~-

ACRE YIELDS OF FORAGE (TONS) 

Apr. IS..... 
j 

: 3.·!!) 0.34 1.60 2.19 2.05 1. 271 1.00;
I 1. 80 1.73 

;.\lny l...... 3.63 .98 1.38 3. J1 2.14 .94 i .59 2.44 2.00 
Mny1L... 4.22 1. liS 2. 42 3.79 3.30 1. 24 1 tiS 2.29 2.48 
JUne I. .••.. 3.·13 1.10 2.28 3 . .19 2.80 1.58 2.06 2.44 2.49 
June 15••••• 2.8L .64 2.45 3.23 1.88 2.21 I 1.39 3.63 2.51 
July 1' __ ."1 2.63 .76 2.59 2.14 2.44 1.43 I 1.61 . 3.39 2.30 

f 
WEIGIIT PER BUSHEL (POUNDS) 

I 
~~pr. 15 .... _...... ___ ... ~ ... _~!_ ....___ .. _ 61.0 58.0 61.0 I 57.5 58 60.5 59 f .18.0 : 59.1 

tiD. 0 fi9.0· 01.5 i 55.0 58 59.5 60: 59.0 59.0 
61.5 59.0 61.5 ' 5R••5 57 59.5 60' 60.0 59.4 
62.0 60.5 61••1 50.0 59 61. 0 60, 61.0 00.1}m :~::::: =::::::: :::~:::: 

June 15...__ •__ .._•••••••••• 60.5 02.0 , m.5 liS. 0 59 fil.0 60' 6\.0 60.3 
Jull' 1•••••••••" __......... 00.0 , 57.0 : 61.5 : 60.0 56 62.0 57 , 55.5 58.6 

----~-
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The period from planting to maturity decreased with later seeding 

dates until the June 1 seeding, after which the period from planting 
to maturity increased. 

The conditions affecting Sunrise kafir are very similar to those 
mentioned in connection with Dwarf Yellow milo. Sunrise kafir 
required one to six days longer to reach maturity at Woodwaru 
and even longer elsewhere. It makes a better germination and 
growth at low temperatures, and, therefore, pTobably should bl} 
sown a few days earlier than D\\'aTf Yellow milo. 

REED KAFIR 

The agronomic data 1'01' Reed kafir in date-of-seeding experiments. 
nt Woodward are shown in Table 24. 

TABLE 24.-Ann'ual and average agronomic data obtained in a date-oj-seeding 
lest with Reed kafir grown at Woodward, Okla., Jrom 1922 to 1926, inclusive 

Ac'rCAL SPACIXG (INCHES) 

~ ",~---",--~----~~ -~--C--~-----:---'--C---'---" '--,,

:;r. 15...____~_~~~~:_~~~~:~~______________ t~=~~_~1~_::~~~J:~~~:~:___'-,~~~~ _1~~06 _~~~::~~~_
}'Iny 1. __________________________________-' II. 02 I 12.81' 14.19 12.46 8.63 11.82 
Mny lIi ___________________________________ , 11.10 ; 12. OS ' 12.85 12.80 6.00 11.15 
Juno I. ___________________________________ 10.06 I 12.20 H.53 13.26 7.31 j 11. ·17 
June 15___________________________________ 10.63 I 11. i3 11.61 13.2Il 6.36 ! 10.72 
July L.-------------------------------~-------------i---------- 11. 65 14.10 6.75 : _________ _ 

HEADS PER PLANT 

Apr, I~~_==-·=~~_~~__~~~__: ___________' -___ =~_T=-~--.J_~_'_~: ___~:, .98 : ~: g: -------:97' 
~~~~ 15~:=:::=:::::::=::::::::==:::::::::: :~~ )' j¥ t ~ " t:~1 1. OS 1.02June 1. ___________________________________ ! 1.01 1.02 I.IH .96 I 1.05 1.02'June 15 ___________________________________ , •V6 ' •U6 1.09 1.34 : 1. 10 1. 00-
Jul~' L ______________________________________________ ,__________ 1. 00 

.86 r 1.00 

GRAlX PER PLANT (POUND) 

0.102 1.._______ _0.073 
.100 ' • 154 " O.O'.ll 
.OS2 I .107 i .OSo! 
.078 .120 ; .109 
.154 .124 I .13o! 

i.ffrii~:~:~::~~:~~~~~~~~~:i:::-~:i:;---·-"i~----~~T~ffi:! 
• 106 : _________ _.Oi6~:r; f~:.::::::::::::=::~::::::::::=:_:~~:.~~~~~::~-;-----: ::~_I :mI 

GRAIN PER HEAD (POUND) 

~pr. 15'"__________ =~______=__ ==~~_~..'_________T.:__~~T-~---=~-i ·-~~~;~·r~~.;;--~--~= 
May L___________________________________ O.I}!; : 0.028 I 0.131 .096 I .143 O. OS\l 
Mny 15___________________________________ .1IQ9; .079 I! .OS4 .081 I .OUU .082 
June L _---------------- •• -.------ -------- .0,8 ; .119 .140 • OSI I .114 .100
June 15___________________________________ .113 ! .133 " .142 • !IS .113 .123 
July 1 •• ___________________________________ ----------1----------[ .175 .Ob8 .100 

.- ",-,,--
READS PEn ACRE 

-----,----"----,, .'.,,,, ,--- '------------;---
Apr_ 15 ______• ________________________ ... _____________________________.l 18,626\1_________ _10, liS::-'Iny 1, ___________________________________ : 10, \lIlO 8,792: 10,851 [ JI,899 17,841 12,076
::-'Iny 15. ________________ • _________________1 12,201 1O,73\J i 12,536 t 11 "40 22,314 la, 808
June I." ,, __ .._____________ .______________ H,313 11,910" 10,203 I 10:321 ; 20,477 13,44i
June 15•• _____________________________ -'____ 12,875 1I,66i! 13,384, 14,374 24,657, 15,391 
Jul;r 1_ .................. _ ................. ___ .. __ ................._.......".... - ........ ,.-- ................. __ .. t 12,237 l !I,69b 22,38i l.. ---.... ---

1 
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TABLE 24.-Annual and average agronomic data obtained in a date-ol-seeding test tQith 
Reed kalir grown at Woodward, Okla.,lrom 1922 to 1926, inclusive-Continued 

DAYS FROM PLANTING TO MATURITY '. 

Date of seeding I 1922 i 1923 ! 1924 I 1925 1 1926 !Average 

J ;---i---l--'-;---:~ 
Apr. 15•• _••_••__•••••••••••_••••••__._••_' ••••••••••••••••••.• ,••••••••••, 131 133 I•••••••••• 
~I&y 1__••• _••••_._••_._•• __ ._.•________••, 139 126 : 120 j 117 128 I 126 
May 15. ________._••__ •___ •___..___. __ • __ • 12.~ 111 . 106 I lOS 115, 113 
June 1.__ •___ •• _••_••••___••••__•.___• ____: 110 112 , 100 102 ' lOS 106 
June 15._____•••_•••• _••_••••••_.••••••••_, 101 , 105 ; 109 i 101 101 ; 103 
July L •••••_•••• _._•••_••••••_._ ••••• _••__ •••--•••••.••---.-••: 128 , 109 'I 123 ' 

---' ~~-" ~- ....... :~ ~.---" 


HEIGllT OF PLANTS (FEET) 

f 
Apr. 15 .. _•••••••_._••• _______•• __•••.••••.!~........~L.......~~!~•• ~••• ~." 3.22 : 5.47 ••••_••••_ 

lIlay L _...................__ ••_••__••••••• 3.22 I 3.32 5.05 3.35 ; 4.97 3. OS 

:Mny 1ii .••.•••••••••_•••••••••••••••••••••' 3.ii3, 3.80 4.87 3.53 i 5.15 4.1S 

June L ..... __• __.............__....____ •• 4. 20 ~ 3.97 4.48 5.03 4.6S 

JUDe 15•. , ........... __ •••••••••••••.••••• 4.78 i 3.78 : ii.03 5.10ii.OO I 5.90 4.90 

July L ..................................._..........,........... 5.20 4.10 5.42 .......... 


,,..---- ~-,----~---~~----~. -~-----~.-~- - ........ ---

ACRE Y1ELDS OF GRAlX (BUSi'lELS) 

Apr. 15...............~.~·.:=~~__.__...._..I.............~__.~~~·.;==·-··;~:-;r~2.5"::=:= 
:'1 ny 1.........__.........................1 S.8 4.-1 , 2ii.4 20.4 I 45.6 . 2O.!J' 
~hW 15.................................__ '! 15.0' 1~.2 f 18.~ 16.4 [ 39.6: 21.0 
June L __ ••• __ ...______••__ .....____ ... __ ., 19.8 25.4 ; 2.1.0 15.0 41. 6 I 2ii. I) 
June 15...____ •__...._______ •••_..______ ._1 26.0 27.6 , 34.0 29. ii 49. S I 33,4 
Jul}' 1........................__...........( ..... __ .• __......__, 38,2 13.7 I 39.8 ______ • __ • 

•-\CRE YIELD OF FORAGE (,rONS) 

~~~.I5.. ••••••••• - ..--.... ~-.~~~·.~.~... --.-~~••==.~~=r~.~...J" .-;.~;!~;:-;~~~
~Iay L __ •• __ .. __ .................... ____ , 1.00J 0.51' 2.03 1.58 I 3. 73 --·..·1~79 


f~~~ ~~::::::::::::::::::::::::::::::::::: l:~ k~ I Ug ~:g~ ! ~:~ • u: 
June 15••• __ • __ ........ __ ... ____ ... __ •••_.' 2.40 2.39 I 2. SO 2.43 ; 4.33 2.8S 

July I............................................__• ____ ..____[ 2.69 1.49 5.06 


WEIGU'l' .PER BUSHEL (POUNDS) 

". -. -.... -~~~ - -- -~-,~-- ........-.-~~--"-~- .... --~~.-::-. f f 

OO.ii 58.51--....---~r:y \::::::::::::::::::::::::::::::::::::;....'M~5.1

• ----. '56';"'''iii~O'! 59.560.0 58.2 
May 15. __......__........................ : 57.5; 57 I 61.0 I 61.0 59.0 59.1 
June I ......______..____ . __.....__..__ . __., 55.0 58 61. 5 , 59.5 61.0 59.0 
June lli.....__ •________ .......____...____ •· 57.0 : 58 62.5 1 60.0 59.5 1 59.4 
July 1........... ______ ._....__...._____...,.....____...__..____j 59.5j 57.0 55. 0 ~...__ --... 

The average spacings secured-were too great for the highest yields 
of Reed kafir. The plants produced very few suckers from any seed
ing. The greatest number of heads per plant and per acre, the largest 
heads, and the tallest stalks were produced from the June 15 seeding. 
This date of seeding produced the highest acre yields of Dwarf Yellow 
milo and Sunrise kafir, as well as of Reed kaill, at Woodward. Reed 
kafir matures in about the same length of time as Dwarf Yellow milo 
at 'Woodward, but in other localities it requires considerably longer 
than does Dwarf Yellow milo .• It probably can grow at a somewhat 
lower temperat.ure than milo and may be sown earlier without reduc
tion in the yield of grain in most sections. 

EFt'ECT OF VARIETY 

Varieties of grain sorghums differ in time of maturity, in growth 
at low temperutures, and probably in responses to light. Feterita is 
especially sensitive to low tempe1'll.ture during germination and early 
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growth, whereas Freed sorghum and kaoliangs can grow at lower 
temperatures than the other grain sorghums. in time of maturity 
the order of earliness for the grain-sorghum group3 is about as follows: 
Freed, kaoliang, feterita, milo, and kafir. The earlier the variety the 
later it can be sown and still have time to mature. 

Kafirs should be sown earlier than the other grain sorghums 
mentioned in order to bring the crop to maturity in ample time. 
KafL' can withstand lower temperatures during germination than 
can mHo and feterita. The later the variety of kafir the earlier it 
should be sown. Dawn, Sunrise, and Reed kafir are only slightly 
later than Dwarf milo and need not be sown more than a few days 
earlier. Feterita and kaoliang should be sown ut the same time as 
or a few days later than the optimum for milo. 

-APRIL__MAY___JI/NE~ 

816 SPRING, TEX. 6' YR8. 

I I FEi---=j _A._~_~_~_'1LL_O-=-,_r.,_:c.;_:;r._._o_r;_i'2_s'_.___-I 

FIGURE O.-Average yields or Dwnrr Yellow milo grown in date-or-seeding elperiment~ during
3 to 10 ye!U's at eight experiment stations 

Grain sorghums should not be sown so late thnt there is danger of 
frost before the crop will mature, but in general the seeding should be 
delayed as long as frost injury cun safely be evaded in the northern 
portion of the grain-sorghum region. Farther south the seeding should 
he done late ('nough so that the crop will not head until some time in 
August. Sufficient time should be allowed to permit the crop to 
recover and resume growth after periods of drought, which often 
OCClII'. Seeding also should be early enough to permit reseeding if a 
stand is not obtained. The lund should be prepared early and kept 
free from weeds to conserve moistlll'e while seeding is being postponed. 
Delayed seeding may be of no advantage if the l'eseJ've moisture has 
bo('n exhausted by weed growth. 



41 EXPERIMENTS WITH GRAIN SORGHUMS 

EFFECT OF LOCATION 

The average yields from the date-of-seeding experiments with milo, 
presented in Table 15 are shown graphically in Figure 6. The sta
tions are arranged in the order of the "corresponding date," the' 
earliest station, Lawton, Okla., being shown at the top. The graph 
shows that milo may be sown too early as well as too late. There
appears to be some relation, but not a very definite one, between the 
optimum seeding date for milo and the "corresponding date" or 
temperature conditions at the various. stations. In the absence of 
insects or other disturbing factors Dwarf Yellow milo may be seeded 

-APRIL__MAV__.II/NE--. 

LAWTON, OKLA. 8 YRS: 

AMARILLO, rEx. 6 Y'/?5. 

GARPEN CITY, KAN$. 5YRs. 

FIGURE 7.-Avernge yields ot Dawn kallr grown In dat!Klt·seedlng experiments during 4 to 8 
years at seven experiment stations 

June 1 to June 15 throughout the southern Great Plains with the 
expectation of obtaining close to the maximum yield for the season. 

The average yields of Dawn kafir, presented in Table 16 and.Figure 
7, show results similar to those obtained with milo, except that the 
optimum date of seeding tends to be earlier and the relation between 
date of seeding and optimum elate is more definite. The highest 
yield was produced from seedings made on either May 15 or June}1 
at six of the eight stations. 

Thore appears to be some relation between location and the best 
date of seeding for grain sorghums in the southern Great Plains. 
However, the air and soil temperatures are lower at the more northern 
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stations at what has proved to be the best seeding time. Early 
seeding is necessary at these stations because there is a greater neces
sity for speeding up the maturity of the crop, in order to avoid injury 
from cool fall weather or frost. Too early seeding at the southern 
stations brings the crop into head during too hot weather for best 
development, and the crop matures without benefiting from any 
late rains which may occur. 

Early-sown grain sorghums frequently produce a second crop of 
grain in the southern part of the United States when moisture is 
ample, and the plants send up new stalks from the roots after the 
first crop has been cut. 

MOISTURE 

The moisture supply during the heading period is an important 
factor affecting the yields from seedings made on different dates in 
any single experiment with grain sorghums. Sieglinger (10) showed 
that rains usually occulTed during the heading period of those milo 
plots which made the highest yields in date-of-seeding e:-..-periments. 

~ 
~15f-----f--::;;;o--k----+-----\-----J 
~ 
~ 
~ 
iI! 
~ 14 bL-/-::......--b..-::==t--=----.::""!-~---+--
"i 

~ 
~ 
~ 
~ /.3 j----l-----j----l-------'y"'----j 

'
~ 

~ 
\l.. 
~ /2 f-----+---!--
~ 
~ 
~ MAY JtlNE JtlLY AtlGtlSr SEPT. 

FIGURE8.-Length of day (sunrise to sunset) aflatiiudes' 30°, 35°, and 
,10° north, from May 1 to September 30 

Rainy weather produces effects in addition to increasing the moisture 
supply, such as iowering the temperature, decreasing evaporation, 
and prolonging the period of heading of the crop. Rainfall is very 
irregular in its distribution, however, and can not be depended upon 
to favor see dings made on definite dates. If the crop is sown rather 
late on soil in which the moisture has been conserved it may benefit 
from late rains which the early sown crop misses entirely. 

LENGTH OF DAY 

The length of day, or photoperiodism, has a marked effect upon 
the growth n,nd time of flowering and maturity of many plants 
including sorghums (5). The length of day during the growing 
period of sorghums at three latitudes is shown in Figure 8. It will 
be seen that in order to have the same length of day for any seeding 
time previous to June 21 the sec(ling would need to be done much 
earlier in the northern latitudes than in the southern ones. On the 
other hanel, seeding would be done much later in the northern lati·· 
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tudes to have crops reach the heading stage during the same day 
length as in the South. The crop would need to be seeded earlier 
:in the E:outh in order to receive the sarna number of hours of daylight. 
The extreme variation in latitude between any two of the nine 
stations for which data are shown is about 6° 43' between Big Spring, 
Tex., and Hays, Kans. There is a difference of about 32 minutes 
in day length during the longesli days. This is equivalent to only 
about 3.7 per cent more light at Hays than at Big Spring when the 
difference is greatest. Such small differences in amounts of light 
can not be detected by the response of the sorghum crop grown in 
another locality. 

The yields previously presented demonstrate that the best tinle of 
seeding within. the southern Great Plains bears only a partial relation 
to latitude. The d!lta available, therefore, show no certain relation 
between the optimum date of seeding and the length of day at seeding 
·or heading time \\'ithin the area where the experiments were conducted. 

TEMPERATURE 

In limited experiments under irrigation at Sacaton, Ariz., and 
Bard, CaliL, it has been found that higher yields are obtained from 
seeding grain sorghums after June 1 than before that date. The 
heads from .Tlme seedings at Sacaton are larger than from May 
seedings just as was the case at Woodward, Okla. The difference 
is not; due to soil moisture, because that factor is largely eliminated 
by irl'igo,t;ion. Grain sorghums seeded in :May usually reach the 
heading stage in July during the hottest weather of the season, while 
the ,Tune sccclings usually head in August when the temperature is 
somewhat lower. A comparison of the temperature at heading time 
with the yield of Dwarf Yellow milo grown at Woodward, Okla., is 
shown graphically in Figure 9. The highest yields of grain were 
obtained from seedings which headed during or immediately follow
ing pOl'iods in which the mean temperature had dropped slightly 
below 80° F., in 8 of the 10 years. The crops of 1919 and 1921 were 
the exceptions to the above condition. A similar comparison for 
several yean; at Tucumcari, N. :Mex., does not show any relation 
between yields and tomporature, but the temperatures there spldom 
woro above a mean of 80° F. for any oxtonded poriod, and the yields 
usually wore low, owing to drought. Apparently temperature is 
an important factor controlling the development of grain sorghums 
during tho vegetative period. It probably accounts for most of the 
variation in the yield of grain sorghums in date-of-seeding experimonts 
which are not affected by drought or insects. 

E~'FECT OF INSECT INJURY 

Chinch bugs usually cause severe injury to grain sorghums at 
Lawton, Okla., and occasjonally at Hays, Kans. Chinch bugs will 
at,tack grain sorghums during any part of the vegetative period of the 
plants, but the older anclless tender plants are better able to with
stand the attacks. Tho plants in the earlier seedings at Lawton have 
been largest at the time tho chinch bugs migrate to the sorghum fields 
and, consequently, show the loast inj ury and produce the highest 
yields. The late spcdings at Lawton frequently havo becn entirely 
destroyed. 
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Just as the chinch bug determines the date of seeding grain sorghums 
in some localities, the sorghum midge is the chief factor to be con
sidered throughout the Gulf coast district. In that district the grain 
sorghums should be seeded as early as possible, in order to be past 
the blooming period before many of the midges have emerged (8). 
The earliest seedings usually show the highest yields under conditions 
of heavy midge infestation, although the crop would be much better 
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from later seedings if the midges were not, present. Late varieties of 
grain sorghum sometimes can best be sown in July, so that blooming 
occurs after most of the midges have ceased oviposition. 

SU~lMARY 

The results of spacing anel date-or-seeding experiments with several 
varieties of grain sorghums at nine field stations in the southern 
Great Plains are reported. 

The n.verage optimum spacings between plants for the production 
of sorghum grain in rows 40 to 44 inches apart arc about 18 inches 
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for~J)warf Yellow milo, 12 inches for Sunrise kafir, 9 inches for 
feterita, and 6 inches for Freed sorghum and for kafirs other than 
Sunrise. 

Wide spacing of plants in the rows increases the number of heads 
per plant and the size of heads but decreases the number of heads per 
acre. There is a slight increase in the size of the kernels with wide 
spacing. Wide spacing delays maturity of the crop by an average of 
one to three days, but has no consistent effect upon the height of the 
crop. The highest yields of forage ar~ obtained from a narrow spac
ing of katir plants in the row and a medium or narrow spacing of milo. 
The percentage of Cfect heads in Dwarf Yellow milo is increased by 
narrow spacing. 

The best spacings for the different varieties of grain sorghum depend 
largely upon the number of heads produced pet' plant under condi
tions favorable £0[' tillering. Varieties which tiller freely, such as 
Dwarf Yellow milo and Sunrise kafir, show less effect from variable 
spacing than varieties which tiller sparingly, such as Reed kafir. 

The best spacing for any variety probably can be calculated by 
growing the variety along with standard varieties for which the opti
mum spacing is k"llown, in 6-inch and 24-inch spacings, and determin
ing the "spacing index. II The spacing index is the product of two 
ratios-(l) the number of heads per plant in the 24-inch spacing 
-divided by the number from the 6-inch spacing and (2) the weight 
-of grain per head in the 24-inch spacing divided by the weight in the 
-6-inch spacing. The spacing required is nearly proportional to the 
spacing index. . 

The yields of Dwarf Yellow milo from 6-inch and 12-inch spacings 
.are lower than from the IS-inch spacing, regardless of the moisture 
15upply. The yields of Dawn kafir are higher from the closer spacings 
under avera~e conditions and when moist'lre is abundant, but the 
IS-inch spaclllg outyields the closer spacings in dry seasons. Kafir 
plants should be spaced about 12 inches apart where seyere drought 
is likely to occur, in order to insure some production of grain. 

N arrow spacing for all varieties is necessary where the sorghum 
midge is abundant. 

The yields of Dwarf Yellow milo were reduced about 2 per cent by 
growing the plants in widely spaced rows (80 to SS inches apart) when 
the number of plants per acre was the same as in rows 40 to 44 inches 
apart. Kafir and feterita yields are about 10 per cent less from the 
widely spaced than from the ordinary rows. The lower yields from 
the widely spaced rows with the same number of plants per acre occur 
at all spacings of the plants within a row. 

Stover and fodder yields of all grain sorghums usually are decreased 
-considerably by growing the crop in widely spaced rows. 

The average yield of all varieties of grain sorghums grown in pairs 
of rows widely spaced between pairs was 4.5 per cent less than the 
avernge yield from the ordinary rows. 

The general optimum dates for seeding the grain-sorghum Yarieties, 
where inscct injury is not probable, are about :May 15 for Dawn, 
Sunrise, find Reed kafil's; June 1 for Dwarf Yellow milo; June 15 for 
Standard and Dwarf foterita; and June 15 for knolinngs. 

·Modium-Iate soeding results in botter stands, taller stalks, larger 
heads, and shorter growing periods than does early seeding. 

The optimum d!tto of seeding is related to the time of maturity of 
the Yflriety. ·The earliness of seeding should be inversely propor
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tional to the earlines5 of ma.turity. ~lilo and feterita a['O v6ry se11-' 
sitive to low temperatures at seeding time and ordinarily should not 
be sown until the soil is warm. 

There is some relation between the optimum date of seeding grain 
sorghums and the i:1.titude, corresponding vegetative season, or 
length of day within the southern Great Plains. The distribution of 
rainfall has a pronounced effect npon the crop from various dates of 
seeding in a gi\"cn experiment, but it is too irregular to be depended 
upon for determining dates of. seeding in any locality. Ample mois
tun~ nt heading time is necessary for high yields. 

The tempern,ture during heading time is an important factor in 
d('[rrlllining the yields of grain sorghums. .YIean temperatures higher 
than 80° F. during heading result in shortCl' stalks, smaller heads, and 
lower yiolds than do mCfin tempcmturcs slightly lower than 80° F. 

S('rd iug ns enrly ns it is possible to get a stand is ad \Tisable where 
seW'r(' inj ury fmm chinch bugs or sorghum midge is likely to occur. 
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