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UNITED STATES DEPARTMENT OF AGRICULTURE
WASHINGTON, D. C.

SPACING AND DATE-OF-SEEDING EXPER-
IMENTS WITH GRAIN SORGHUMS®

By Joun . Manriy and Joun 3. SicoLinasn, A grenomists, Office of Cereal Crops
and Discases, ussisted by A, F. Swaxson, Associate Agronomist, Office of Cereal
Crolgs and [iseases, and D. R. Buawnam, . J. Cuemaszr, E. I CoLgs,
F. B. Kearivo, and W. M. QOsnory, Associate dgronomtsis, Office nf Dry-Land
Agricullure, Bureau of Plant Indusiry

In Cooperation with the Kansas Agricultural Experiment Station

CONTENTS
Papa |
fotreduetlon. ..., S - i | Date-olsceding experiments..
Lacation, soll sod climatle dota, 2 Yiokd resuits ____.
Exporlmantsl methods, ¥ Agronomic data
Spoelng oxperimonta - — 7 Effect of voriety...
Yieldresults . __ . ... 8 Effect of iocation. .._...
Agronomic date. .. ____ - i3 Efleet of Insect injury ..
Litloct of varlety_ ... - ¢ | SumiBary. ...
Eilect of moisture.., .. - 0 | Literaturs cHed. oo oan
Effoct of insect Injury . 20
Drouive spoclng of FOWS oo ooeee o .. o
INTRODUCTION

'The experiments here reported wore conducted in cooperation with
the Kanses Agricultursl Experiment Station at Hays, Kens.; 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 Tucumeari, N. Mex.; and in co-
operation with the Amarillo Chamber of Commerce a$ 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
the Office of Forage Crops and Diseases and reported in United States
Department of Agricutture Bulletin No. 1260 (14).2

!'The foliowlny mon conducted the oxperiments hera suinmarized, at e stations indiented: Hays,
Enny., F. AL Kieno, 1912-1018; A, F.Swansa, WI0-108% aad 13, 3. Qeotty, 1961020, tardon Oy, Kans.,
E, JL Coles. Wopdwnrd, Okla., J. B, Stegllnger.  Lawion, Giln., W. M. Ostort. Dalhart, Tex., ., 7.
Clemmer,  Amarillo, ‘Pex,, i, E, tothgalr. Ui Spring, Tex,, J. B. Aumdel], 1HE-1021; ¥, K, Kouting,
We-104.  Chillicotle, ‘Fex., W, W, Edwarls, 1813-i7; A. B. Cron, 19181921, Tugtrmenr!, W. hlox,,
IL €3, Smith, 1007 [ F, Clomtner, 1015-102T; D, R. Burnham, 1022-i908, Acknowledyments nro mado
<o B3, 11 Nothgob and E. P, Clileott for nsslstanco fn owlining and supervising thesn experiments.,

*{toforantca B mpdo by {ealle munbers (p prenthoses to " Litarature chted,™ p. 40,

AGTR{— 2 ) 1




2 TECHNICAL BULLETIN 131, U. 8. DEPT. OF AGRICULTURE

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 sceding at proper dates.
The best cultural metheds are difficult to determine locally because
of the extreme irregularity of temperature and meisture conditions in
the southern section of the Great Plains arer, where most of the grain
sorghums are grown. The varieties of grain sorghum differ in time of
maturity and in tillering ability. TInscets cause greater damage to
some seedings than to others.  In the northern portion of the grain-
sorghum arca seeding ot o relatively early date may be necessary, in
order that the ecrop may have time to mature, Farther south thore
is & considerable period during which grain serghums may be sown
without danger of killing frosts before the crop 18 mature.

Cultural experiments with grain sorghums in the southern Grea$
Plains were begun in L9004 al Channing, Tex. Definitely planned and
coordinatad experimoents were started at several field stations a few

Fraone L--Outiing map of the Wnited Sbtes, sihowing the distribution ef the groio-sorghtm sere-
. ape o 3

vears later. A considerable portion of the results of these experiments
has been published in bulletins presenting results {rom individusl
stations, and most of the results obtained hefore 1922 were published
previously in Department Bulletin 1260 (/4). In the preseat publ-
cation the data obtained previous to and during 1926 are summarized,
and the factors affecting dates of seeding and distance of spacing
grain-sorghuin varieties arc discussed.

LOCATION, SOLi 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 the western
parts of Kansas, Oklashomn, and Texas, and in northeastern New
Mexico. These stations arc located in the midst of the important
grain-sorghum producing region indicated in Figura 1. The average
precipitation, aititude, and frost-frec period in tne region are shown
in Figure 2.
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The soil type, altitude, Iatitude, longitude, “corresponding date,”
and frost-free senson at each of the nine field stations are shown 1n
Table . At these stations there is a range in soil type from sandy
loams to clay losms, in altitude from 1,111 to 4,158 feet, and an
average frosi-free period from 161 to 222 days. The “corresponding
date’’ was celculated according to Hopkins’s bioclimatic law (7)),
which states that “other things being equal, the variation between
two or more geographical positions bears the same proport.on to the
distence 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
&b the other stations. The calculations show, for example, that the
same stage oi plent 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 seil type or any factors other then the three mentioned in the
bioclimatic law, -

Tanue 1.—8oil lype, altilude, location, * corresponding dale,” and frosi-free period
at_nine erperiment slalions 7n lhe southern Greal Plains where the experiments
with grain sorghums were conducied

. . ’ AVeraga ¢ Average
\ Leti- * Longi- © ure-  datnof | dateof A&’:;g“
Stalloy . Soll type H tude - tude :vponding  last first fres
. {north) {west) ;. date! | frostio | frostin fodt 1
: Cspring? | fafit | PeriO

! F Lays

10 : June 12 Apr. 301 Qet, L 161
541 June 18 May 1 Oct. N1}
%3 f Jume 1 Apr. Oct, 25
24 i May 17 Apr. & Oct.

3t ’ June 23 Apr, Qet.
T101 49 . Jupe 16 Apr. Qet.
D101 23! May 22 Mar, Nov.
L8 23§ May 18 | Mar. Nov.
, I3 44| Juna 20 Apr, Qet.

Hays, Kuns

Garden Clty, Kans. Sandy loam . __

Woodward, Okin. . o_.do......_.._ B4

Lowion, Okl Heavy elny; flas 1,
o spody loam.

Daihart, Tor . ... Sendy loam

Armarillo, Ter, . Clay ioam

Big Spring, Tex._..' Finesandy loam " 2,

Chillleatho, Tax Clay lonm

Tuocnncari, N. blax 1 Sandy loam,

RN R LR
tam&w -

=

-
P . X

! Ehyba corTesponding bo Jone 1 at Waodward, Ok, according to Hopklos's bicclimatle law ﬁ?)‘

t Average for 13 yoars, 1014 to 1024, Inclusive, Dats fromm Cffice of Dlophysical Investigations where avall-
ablo; remalnder from Weathor Buroan records. Diata for Chilllgothe, Tex., taken froin Weather Bureat
records at Quaaah, Tex. Frost dotes shown are for doys on which the minimum remperstires recorded
warn 32° F, or less, rogerdless of whether vegetation was killad or not,

The monthly, annusal, and seasonal records of precipitation at the
nine ficld stations during tho approximate period of- the grain-sor-
ghum experiments are shown in Teble 2. Averages for longer periods
at these stations also are shown. The average precipitation ranged
from less than 18 inches at Tucnmeari, N. Mex., t¢ more than 30
inches at Lawton, Okla. The rainfall shows a gradual decrease from
enst to west. The average precipitation during the period of the
grain-sorghuin experiments is not markedly grester or less than the
long-time average at any station. The results obtained, therelore,
should apply to aversge conditions at these stntions. Results of
many of the mdividual seasonal conditions at these stations and
their cffecis on the grain-sorghum crops produced have been shown
previously by others (2, 8, 4, 9, 10, 11, 18, 1}).

The wide variation in the monthly procipitation at cach of the
stations has resulied in a similar {lucbustion in yields. Late frosts
in the spring sometimes injured carly-sown grain sorghums, and fre-
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quenfly 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 occasionslly in the dis-
cussion of the various experiments.

TaBLr 2.——Monzhl%, annual, and seasonel precipitation, in inches, al the nine
€

Jield stations in &

southern Greal Plaing where sorghum experiments were con-

ducted for the years during which these experiments were in -progress, wilh aver-
upes for this period and for the whole period covered by the climaiic date
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TasLE 2—Monthly, annual, and seasonel precipilalion, in inches, al the nine
field stations in the southern Great Ploins where sorghum experiments were con-
ducted for the years during which these experinments were in progress, with yverages
for this peried and for the whole period covered by the climatis data—Continued

; ; - .
1 L .
Station nod yenr ‘.Tan‘ Feb‘f Mar. [ Apr.May June‘! Ju]y;.&ug.i Sept.| Qct.  Nov.| Dee. E :ﬁg‘l !sﬁgl
Dilhort, Tex.: ' : ! | | E t
1916, ¢ e 0.44i 0 0.12) 140 0.08 4. 110 2.55[ 3. 45, 0.7 0,220 0.030 0.3% 1419 j3.01
BT S L1 LCe .03 .87 2700 .03 LG8} 228 124 3L LO2 O f10.7% 8.2¢
11 L3270 .03 2850 L6800 4.87| L23 1400 1.67] .49 LB7. .25 L74 18.67 11.64
1) | R L0 .06 Aot 4480 275 IEE; 241 3. 4pf 512 2.50s 114 T. [ 26. Gﬁf 10. 64
L T < I .32 3,950 081 256 1.33 .81| 440 L34 .113i 20. 83 15. 08
1020 ceicecas 1.80p .08 .18 .76] 3.70 5.8% 412 .e0f .04 .8 © £ 260 18,940 16, 13
1922 el .37 .07 .7 5,200 5.00] 3401 1.57] 1.83] .52 .15 .36 .02 19.03! 17.63
192 s 1] 1,03 L.72( 4.09 1.?8; 605 .87 6.8 LI G620 LB 13233400 2151
[ CL05 .08 LG 1 A6 2.44) .ﬁnl 1.32[ 5.0 1.7 L0l .29 .03 1534; 12.33
S O L3& 5 L123.80 1.93] 4,00 So0] 456 106 .3 L4 2056l 18,06
J117 TN el oo I‘D(Jl 2,84 3. 70! -1,00! .Eﬂ!l 132, ?‘Oﬁi .33 .ll]: .81 lT.O'Ji' 14.59
Average: ) i ' ] ¥ i
161086 ____ . L34 .34 LGOL 1071 512" &350 2,000 2 80 LEG
19081526 .o - CuZA L 40) L76) 2.05] 3.03 3,12 225 2,
Amarille, Tex.: : l |
1013 . PP B 1| I Dy I S O B -
W4l e L1015 .65 443
1115 170

P Ui oo 508
T

L&
1. B4
~a0 57 1718 LB 216
.69 STl 2 88
1.6l LR
T 4 173 2560 2.08 294 | 2201 1712
—_——— e J———
Averngo! - : H . : i
11810, © 4250 L TBi 1.59‘ 2 18- Loof 297 .57 2 : , 1100 10,900 14.37
W02 T (A5 B3 L50) L67 207 L6120 3,21 .48, i8I .90 15.68
831| 5.75 .44 158 3.43 s.o0 298 138 0 | .67 EL84 1T 4L
LTH %12 14 1500 2a8 481 8T L300 L01 .10) 1578 151
I R R < T - ST R - 4.68 4.25
J10 110 3.5% .16 .24 lest 199, .74 1,32 12.35 688
1.45] 1.43. 8.281 (3,60 T.43) 6.31' .78 .09 34.01) 25 14
U8 532 1.230 (91 6.30) .89] L95' .23 .20 21200 14.63
i3 ed 277 L45 .8y LT oL . T 1L 858
12,77 2,36 .89 .38 .22 115 135 0 | 233,321 18.62
aasl Loy 201 eg cbsf nsy 3 11 1.69 2626 1262
Joif 362 03l luer2.0dl o8 142 .05 .13 1L000 &35
444! 2.00 1001 122 z.96] 3.08f 1L .I& i 18.16; 14.76
2,240 196 4.38 227 1.62) 3,56 B.40 .32 218, 2525 18,03
Avernge: : : i : ! [ 1
1015-1026. ... L5147 LB4f 200 201 2.58 1,20 221 L1090 230 .66 .53) 1B.6V) 13.04
1000-1026. 000 41 .62 .87) 2.23] 244 226, 1.08 LBO| 2.05 2.20° L08 .65 I8.73 12.90
Sy ; :
32| L7l Lot mast .20 .05 421 471 279 55L 26,24 0.60
168 240 8.16 LoV L75 8.47] LoO4 144 .41 1,28 2861 2L 50
1.22 513 2,15 6.71; 4.07 8.73) .83 507 .13 .53} 1481 25,62
L4% 3.62 1.62 117 .48 L9} L77] 3,06 L5302 1634, 9.23
S30 T 233 .34 4.05 LIL 200 82 T. i 1230 10.62
1.50[115-. D5 14D .70 .28 S48 a5 L8 B4d 23.05 10,96
cog s an g0 2ES 122 L4 Zod 1523 224 .2 4L 2221
T4t 201 006 L4514t 8.37] 5.01 542 283 .52 30.70; 26.89
L20f 600 07 B0 .06 293, L&y Lo Py 13 1704 18.%
AVEIrngo: i s
0131921 [ 267 L4l 1‘51E 130 20.80 16.89
1607-1621 236 3.5 1.300 1.32 25,60 1623
AR ¥ A )
.30 40 .501 5,52 5.24 281 5.90 L .72 348 T 131 2224 16.25
L66 .05 B0 400) 1A .71 413 2 2,94 6. T L2718.13 14.65
.70 0 0O Las LA LGF .08 443 LS00 7% .20 .32 1080 BTl
D3LIt 0 L17 a2 ne2 L9074 £IL 474 16 62 .G 13.9% 12,63
D) .18 LRl n Ll .21 .80 254 162 28% 2400 .51 LOG LLIL B84
M .82 gogel 2el 554 GAg A 16 283 4 b6l 231 .51 L 03 3340 25.09
YIE .15 a4 .00 mEs Ayl 1,52 L4k L4d d0B .40 O 16,52 1L 10
V56 .32 Lad 0. 6.2 5.5% 305 186 L 7a .21 0 D 37E .8
THEOLE LT 2BE 204 124 LGh .67 LA L@ LB 0 T 1nay a4
U 06 LMbdss 1,92 4.8 .63 RG¢ 1LFE T3l LGD LG4 2071 1657
A 010 Ll LB 67 07 LW 3TE L3 b L LT 18T LD
A Lus L) La% .86 133t 300 Bag 247 128 s .05 L4 124
WL 20030 52 LET 2N LS 15 .28 .02 LW 10.70 15.65
AVETRER: i . : . : '
TR S a8 .30 .00l LBL 3,02 247 294 276 LBT LG .41 .55 1871 LL1D

1051026, 32 .51 .7?[ Lvg: 2o 413 244 266 L5 L4838 LR LT LG 13. 02
i \ ' ! . ! .

1 Uratn for Chilllcothe taken frown Quannb, Tex.
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Partial or complete crop failures vecurred during the period of the
experiments at several stations. Most of the fmilures at Lawton,
Okln., were dus to chinch bugs. Dwarf milo was completely de-
stroved by chinch bugs at Lewton in 1621 and 1922, and practically
all groin sorghums were destroyed by the chinch bugs in 1318 and
1923. Theé failures st Garden City, Kans,, in 1925, Big Spring, Tex.,
in 1924, and Chillicothe, Tex., in 1909, 1910, 1911, 1913, and 1916
were dus to drought. The foilures at Hays, Kans., in 1918, 1917,
and 1918 were caused by drought, the failure in 1813 by both drought
and chinch bugs, and that in 1926 by drought and bird damage. The
crop of 1918 et Tucumeart, N. Mex., was destroved by drought. Soil
blowing at Tusumeari destroyed some of the earlier sown plots in
1917, 1619, and 1925.

When the plots {rom sll spacings or dates of seeding of any variety
friled, the results from the station affected usuaily were omitted from
the tables for that season. When only part of the plots in an experi-
ment {ailed, however, the yields of the aliected plots are given as zero
unless the failure wes due to soil blowing, The results from plots
destroyed by soil blowing were emitted from the tables because soil-
blowing injury ususlly is not a direct result of any particular spacing
or date of seeding, eithough it has occurred at Tucumeari, N. Mex,,
when the seeding was done too early.

EXPERIMENTAL METHODS

The cultural experiments 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. Ik some of the spacing
experiments the rows were double the above distances apart. The
ususl plot consisted of 10 rows with the two border rows removed
before harvest and only the eight inside rows harvested for yield.

Nearly all of these experiments, except those at Chillicothe, Tex.,
were conducted in single plots, but in 1826 and cccasionally in other
yvoars some of the experiments &t the other stations were conducted in
duplieate, triplicate, or quadruplicate.

In all of the experunents in recent years and in most of the eariier
axperimenis the plots were seeded thickly, and the plants wers thinned
lnter to the desired spacing. This was found to be absolutely neces-
sary in the spacing experiments.

Tho acre yiclds of grain are all ealoulated at 56 pounds to the hushel,
Other weights have been used previously, however, in publishing some
of the results presented 1n this bulletin.  Yield results from the spac-
ing and date-of-secding experiments are presented from all stations.
Agronomic data other than yield, including the heads per plant, size
of head, period of growth, forage yields, weight per bushel, ste., are
shown only for the experiments at Woodward, Okls., where the
experiments have been more extensive or complete or were con-
tinned longer than at the other stations.

SPACING BXPERIMENTS

Experiments with distances of spacing with one or more varieties
of grain sorghum have been conducted at nine field stations. Dwarf
Yeliow nul{} Dawn, Sunrise, Reed, Blackhull, Dwarf, and Pink kalfirs,
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Standerd feterita, and Freed sorghum have been included in these
experiments, Data are shown for plots with the plants spaced at.
difilerent 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 the experi--
ments .t Woodward, Okla., "

YIELD RESULTS

LDWARF YELLOW MILO

The annual snd average yields of Dwarf Yellow milo grown in-
spacing experiments in ordinary rows 40 to 44 inches apart, at eight
experiment stations, are shown in Table 3. The 6-inch spacing pro-
duced the highest average yields at Dalhart, Tex,; the 12-inch spacing
at Garden Eity, Keans., Lawton, Okla., si«d Chillicothe, Tex.: the
18inch spacing et Amarillo, Tex,, and Tucumcari, N. Mex.; 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 hll:ﬁher than the yields from the
poorest spaeing, except at Lawton, Okla., where the l-year results.
under poor conditions can not be considered significant. This.
apperent uniformity in yield shows that milo is very adaptable to
different spacings. Dwarf Yellow milo suckers frecly when space,
moisture, and plant food are abundant, but only slightly when these
factors arc degcient. Not all stalks produce heags, and the per-
centage of stalks producing headsis very low in extvemely 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 six stations shows the 18-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-
spacings were not comparable with those at the other stations.

3
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 spacing produced the highest yields &t 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 18-inch spacing,
At Amarillo, Tex., where rather nonuniform results were obtained,.
the 18-inch spacing produced higher average ({ields 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 18-inch spacing. These yields show that the 6-inch
spacing is the most preductive, on the average, but that the 12-inch
spacing is nearly as productive, and the difference in yield between.
the 6-inch and 18-inch spacings was only 2.1 bushels per acre.




EXPERIMENTS WITH GRAIN S0RGHUMS 9

TanLe 3.—Annual and average yields of Dwarf Yellow milo groun in spacing
experiments <n _ordinary rows ol eight experiment stalions in the southern Great
Plains in stated years

Aera ylald [bushets) in—
Station and dlstance of : - - -—
spacisg {n row ] | i | ! A
1014 1915§1ma 1017 1918 { 1915 1020: 19211922 | 10231 1924 1925 | 1026 a;g"'
] |
; i i i i
Garden City, Kaens,; | b : : ; :
Ginches ... ______ e el 3203 20,4 13,45 20,7 20,9
12 iches _‘g { : L 284 30,1 am ot g 17 4.9
_____ 28 4[ 15.8' 27,61 42.1| 1.7 2.1
oo 32,5, 13.8] 26,30 349 4.8 2723
I i
2001 42, 5 'if.sir 8.8: 36,4} 21.0f 50.5) 250
20.8 53 4° 8.Bl 6.3 35.0 27.0 50.9) 25.0
36.8 53.21 8.3 6.0; 36.6) 321 52,0 27.3
35.0! 49.8 13,1 @ 9| 4.2 20,5 52.2 28.7
#5.3 45.31 7.0} 5.5 30.2) 26.5 52.1| 259
. 8.7
0.8
3,0
Ty
.......... 2.2
............ 51 30.1{ 38.0' 8.5 20.0 33.2 38.00 3,2
12inches _IITTTTTT . 98.9° 12,5 31.0- 31.3{ 21.81 42.0/ 325
18 inches #.3: 11.8 316l 30.4) 220 38.8] 311
2 inches. 1.4 23.4 ©30.3] 0.3
Sinches.. ... E T T T s g T ; iy
Amarille, Tax,;
Bluches... .. __ievntiege 7eiosel Lefsea. . | ' 1332
0 Inches. . 329
12 Inghes 3.8
18 inches. .9
24 inchiey. [ B S S,
JBig SPring, Tex . : ' 4
@ inches__ 19.00 31.4° 41,0) 8.6 8.0l 1.4 12.3
12 jnches. 28. 50 92.6' 34.4| 10.7) 12.3] 3.4) 14.¢
12 faches. 23.6| 30.00 34.3| 1.3} 12,31 4.8 142
M Inches__ .70 272 32,1 11.7| 12.3] 6.6] 13.9
3Hnches. 2 3.7 M. b m.si 0.6 11.2] 9.5 15.0
Hiinches. ... PR | ——— R
"Tucumicar), N. Mex ! ' ! : }
i inehes _ : 83 148 7.6 22.0] 3.8 269 17.9
17 inehes_. -1 28.6) 1050 9.1] 24.4) &4 19.3] 17.9
1 tnehos - 2210 1470 12.8) 2400 01| 23.2) 18,2
24 inches._ - s 18.81 13. 1. 12.1: 18,4] 12.5, 20.80 14.5
30 inches... . __TITTTT T S 1 94.3! 1.2 129 19.1 12‘1[ 20.9] 15.3
I Aere vield (bushels) in—
Statlon and distance of spackag - 5o mmme e T : T
In row r i ! f 1 ; ; ATer-
11007 [ 1905 : 1000 1910 i 1911 ' 1913 [ 1914 1 1985 [ 1018 | 1037 i
T g R i i
Chillicothe, Tex.: i : : . : !
4 Inches, .5 1 104 107 D D F o238 80,05 1.4 G ML
Rinches. 3|.s| A4 L3 )32 0 - 0 [ 193 s L% a1 ML
12 Inches M. 250 1D 161 0 0 | 2.8 8.0 139 7.5 148
1 lnches.. . BLL L8 0 IL4 0 - 0 il S 20 BE R 106

L'I'he years 1815 and M9 are nat Eneluded in the averages [or Amarllo beeause comparable data for
these twe years are not availnble.

MISCELLANEOUS KAFIRS

The annual and average yields from somewhat limited spacing
experiments with Sunrise, Reed, Blackhull, Dwarf, and Pink kafr
are piesented in Table 5. The Sunrise kafir at both Woodward;

467§1—20——2
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Okla., and Tucumeari, N. Mex., produced the highest average yields
from the 12-inch spacing. Roed kafir produced the highest average
vields from the 6-inch spacing at Woodward and Lawton, Okls., but
at Tucumcari, N. Mex,, slightly higher yields were cbtained from
the 12-inch than from the 6-inch spacing. Blackhull kafir (C. I
No. 71), grown in s single year at one statien, produced the highest
yields from the 6-inch spacing. Another strain of Blackbull keafir
rown at Chillicothe, Tex., in an earlier series of years produced the
ighest yields from the 8-inch spacing. Pink kafir at Hays, Kans.,,
produced the highest yields from the 6-inch spacing. A 4-year com-
parisont of Dwarf kafir in 8-inch and 16-inch spacing at C{ﬂ}icothe,
Tox., shows a slightly higher aversge yield for the 8-inch spacing.

Tanik 4. —Annual and wverage yields of Down kefir grown in spacing experiments
in ordinary rows at seven experiment stations in the southern Greal Plains during
three or more years from 1812 {o 1986, inclusive

[The dats for 1013 are omitted becntise of erop fnilure]

Acre yield (busbels) in—
Biallon and distanee |--—-j-—= ; pren s R T
of spacing 1o row i : : ! : JAver-
1512 1004, 1915 1526 1007 1048 IMB 1920{ 1021 {1922 1023 102§ 10351820 age
B § . . 1 ) . H
Igys, Koens.:
Finches Lo aeaaa [ S S immmum e
Ginches. .. oooeondd B 33.8 B89 47| 15,4, 1.4 20.5 3GV 1328
inches. ... wmmmmm—— /— e e ammmm rrer— mmman mamman
12 invhes oo - . 35.5 58.0 30.8 19,3 23.9 20.3 37.3 323
B inehtes. . oL.aao . i : .
18ineles, oo _._
a8 inches__o...oan
Minehes_ ...
Ainches ... . [ A,
Crrden City, Kaus.: : : ) : . :
Oipches ... _ o4 M E 4.2 1RO 4.1 233 45.0] 23.9]43.1 30.9 556, 4G 2i 4.3 35,5
18 inches ... ! 4.4 1ILE o230 40 D: 17.4] 38.¢ 24.9- 40.3, 30.8! 30.5 2.6
Lawlon, Okla,: : : ’ i : ’ | i
Gloches. . ... L - vemme MATLa T 454 2500 .. - . A3 7
12 jnches. . _...! | \ 38 0. 33. 01 L20,8
18 inches.... 30,5 3.0
apdmehes o [eas 25,2 25.8
BT 3T 17 S R F A 2.7
Dalhart, Tex.:
Sioehes .. 26. 5. 30,7
1% inehes. 28. 8 201
t4 inches. .37 28,0
L4 hehes, 3.4 2.0
a0 tnches. 217 IR
Amariio, Tex :
6 fnches._ . 0.3 848 L1 150 .5 aLE. .l 2, 4
@ faches. . 0.8 73.0_.... W1 1g 272 : o4
12 inches_ . 0.6 732 B2 .§ 318 | A
15 inches. .. 204 67.2] L1 MLy RA 3nloo ot
O TROHES . eeceoe —meme wanan SO B BET . .8 ___.... . .
Hig Spring, Fex : : i ' . . :
§incies. o 9 4.7 4.4'130 °L1 233 L6 1.7 28.6 131
12 inches, I T T A A U O 20.4' 58 134 230 130
15 uches. .o 7 31 39139 4.1 188 7.2 156 4.5 15
a3 inches 8 28 27 17.9 1&6 163 A8 M6 2.4 1) ¢
30 inehes. g 2.0 3. 1206 105 156 B3 123193 48
3 inehes .. [ I - resmsemres e _....'.....1-....__
1 - H
[ 1735 a4 14.3 157.7 9.8 2860 1T B
12 ipches. e e W 106 65 14 M1 D4 2L iv 1
1B inthes | N 13. 51 13.6° 29 1.8 1.1 156 200 163
P T T (- 12, 'DI 1Y O8.4.3208 10,5 4.2 185 M5
dinches. ..o ..o .. &35 25 55 106 113 L3 22.0| 133

IThe year 1012 15 not inetuded in the avernges for Hays, Kans.
e year 1918 15 noe Ineladed i the svernges for A mariile, Tex.
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TABLE 5.~ Annual and average yields of miscellancous varieties of kafir grown in
apacing experimenis in ordinary vows al five erperiment slalions in the southern
Creal Plains in stated years

SUNRISE KAFIR

: Agve yield (bushels) in—
Station and distanee of spacing | - . o et e

nrow . i ' I [ | Aver-
CLBIT G 1918 1010 . 1020 § 1921 1092 j 18235 | 1924 ' 1925 ( 1926 age
[ . i h
: H | :

Woalward, Okla.: . . i : ' !
wEnehes. L. 3L3 - A4 20 4408 LY 4R 3afiensl42e; 272
12inehes. oo A0 0.4 MW7 3651402 12,0 1383389673081 275
Hinghes. __________ Arrm——— 31 91 265 3631204 133 'ad4l328osolany| 255
24 inches._ 2.0 (3020115 281 807336 131 1581954 24.7,2.7] 254
30 inghes___ .. S28.0 0143 351 862 30,2162 10.B{20.4.27.6,78.3°' o242

Tucumenrl, N. ¥e : v .
tinches..__ . e .- el 10,5 25.71 17.8
12 inches. ] : 3.0 ; 5.4 203
18 inehes. . oo 9 212 18.9
24 inches. ... 17,71 16.5
toches. .l 0.8] 151

: i
Weodward, Oxla.: E ] !
Binehes. oo e P20.7 124,91 55 4 47,7 | 38.0
12 inches . . R348 4,1 39.8 | a7
WBloehes. ... I ey L2200 . 31,0 5.6 | 272
240nehes. .o LT 19,51 17.7 - 27.8 ; 0.7 4.2
30 Inehes._ .. 18.8 | 14,9, 18,4 27.1] 199

Lawton, Ckla.: : M : !

Oloehes. .. oeeeo oo 1.8¢p12.2 M2 0.3 19.9
12jnches._ 36 04318 20,81 186
18 Inches. .. 40| 2.9 3.3 24.4| 17.4
2 inches. _ . 41 B9 ol 2B 162
W inehies_ ... ... 41 84252 (189 130
Tucumenr!, N. Mex,: i !

nches. ... 28.4 ¢ CEL 230
12 inches. 325 | CIeR| 29
16 inghes. A g 25.0| 2148
2 inches., .- c18 1 20| 2.2
30 Inehes. . Lol . 18.9 23.4| 1.8

Lawlon, Okla.: l ; : i
& inches.__. : ! : P I - 0.8
12 inches. [ -1 I RO NV RN A, 28, 5
18 lnches, P15 SR, I .| e
24 Inghes . Rt I O . RERLEY
A inches P I T S A A rmenen 15.4

PINK KAFIR

Hays, Kons,; i
6 inches..
12 joches.
18 inches.
24 Inches. ..

Chillicothe, Tex.: P
Binehes_ . L.
16 inehes. ..o L __;_.._..'_._

i

! These experiraents were cond ucted by tie Offien of Farage Crops and Diseases, and the results from 1919
to 1022, luelusive, were reported in Dopartinent Bulletin No. 1280 (743, The results from 1923 to 1525, inclu-
sve, were supplied by courtesy of the OMe e of Forage Crops snd Diseases,

1t
28

mm




12 TECHNICAL BULLETIN 131, U. $. DEPT, OF AGRICULA'URE

TasLe 5. —Annuel and avevage yields of miscellaneous varielics of kaefir groum in
spacing experimenis in ordinary rows al five experiment stations in the southern

reat Plainsg tn stated years—Continued

BLACKHULL KAFIR

Acre vield {bushels) in—

Station and distance of spacing
i rows
1607 | 1008 . 1609 ) 1Di0 | 1811 | 1913

N TP
: Avar-
1014 101 | tote | iz (L5

Chillicothe, Tex.:

.

1

1
FR T T I RSy 2710 1} o 0 6.8.204| © .2 7.9
8 inchos. AEiE{sia. 0 |0 |6 jo {waizmel o sl s
12 inches... WB| 7T O G [ 1} 10.7 : 27.6 0 | B8 1.4
16 dnghes. . 11111 woj2si o [o |0 jo |wiizialo | 7ol ko

FETERITA

The yields of the ordinary Standard feterita in plant-spacing
oxperiments 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 Chilliothe, Tex., s 10-year comparson of 8-inch and 16-inch
spacing shows that the 8-inch spacing was the more produetive, but
in three years at Woodward, Okla., of the 8, 12, and 13 inch spacing
the 18-inch spacing wes most productive, In general it appears theb
feterihta will produce the highest yields from spacings of about 8 or
¢ inches,

Tasue 6.—Annual and average yields of feterita grown in spacing ezpertments an
ordinary rvows af lhree experimend stations in the southern Great Plains during
.

stated years
{The dnta for 1923 ate omitted becauss of evap fallure]

H Acre rieid (bushels} in—

Statlon nnd distages T 7 ‘I
11912 1913%191&;1915 ‘1913:191? 1014 | 19151 1990 | 10211 k9231 1624 1028 | 1026

of spacing in Tow

Haoys, Kans.:
3 inolies

12 jnches. ..
18 inches. .-
24 Inches P S
Weodward, Okla,: | . ! :
BIRCHES . ooemm e fane e men s i _-..i....
|

-3

3

o

3

B8R
Lemmon

®
=

bt e bt et

N
HER ELREsS

I
23,1 20.4 30.3
. 0f 18, 4; 30. 3
R L O 18,90 33. 8)
tammea RSN D P, P 10,8 339
30 inches. .. - ! S N 110.7 34.8
Chillicathe, Tex : !
4 Inches__
§ inches....
12 inghes__.._ 3, - 4]
18 inchos. caen-. : ) - 23, Gi

1 Thesa yiokls ware obinined in experiments conducted by the Office of Forage Cropa and Disensed
and reporied in Department Bullst!n No, 1260 (7 4).
i Soyen VOLT &YErnges, HH181Y, and 1015-1622,

LY TRl - - g

L

1 15[ 36,6057 0f 30,7 3
T e
L6 L& 97,9 34.7] 20.1
] ]
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FREED SORGHTUM

The annual and averago yields of Freed sor%zlum grown in a plant-
spacing experiment at Chillicothe, Tex., are shown in Table 7. The
yield from the 12-inch specing was the highest.

Taste 7—Annual and average yields of Freed sorghum grown in spacing experi-
ments al Chillicothe, Tez., 1913 to 1817, tnelusive

Acre vigld (hushels) ine

ws | e | oweis | e Averags
)

AGRONOMIC DATA

DWARF YELLOW MILO

The more important agronomic data obtained in the experiments
on spacing Dwerf Yellow milo plants within the row at Woodward,
Okla., aro shown in Table 8.

Tasue 8—Annual and average agronomic data obtained in spacing experiment
with Dwarf Yellow milo grown in 44-inch rows at Woodward, Okly., from 1917
{0 1828, inclusive

ACTUAL SPACING (INCHES)

. I -
Spacing Iz -
Tow 1917 018

1010 02t | w2 192

> |

0.8 i 5.63 12 3 426 l
14, 4G 2,08 3 12,15
16. 88 . 18.08 . 3 17,40
25.06 B 2,92 . 23. 56

. 808 3 3 20, 55

HEADS PER PLANT

0.38 0. 50
.86 .73
Bt 108

Lag L8

130 2,01

AIN PER HEAD (POUND)

0.066 | 0.083 | 0.023

0 LA 045
S131 4 L 057
. - LA 077
101 . AT L0

GRAIN PER PLANT (POUND)

0.006 | 0.670 | 0.080
. 033 . 143 .52
i « 263 370

- 203 - 310 . 488
274 -410 . 534



http:18.12\17.42
http:12.15\12.50

14 TECHNICAL BULLETIN 131, U. 8. DEPT. OF AGRICULTURE

TasLE 8.—Annual and auerage agronomic date obfained ¢n e spacing ezperiment
with Dwarf YVellow mile grown in 44-inck rows ot Woodward, Okla., from 1817
to 1828, inclusive—Continued

HEADS FER ACRE

Speclng in [ :
e w7 918 1010 50
6 inches. _._.. °0,016 . 10,107 | 24,621 24,852 © 28,750 8,054 ' 10,950 + 23,031 :
12 ineles......| 17,523 8,179 | 15,131 23,001 i 47,137 7,7H 0 8,526 ¢ 14,050
38 inches .| 17,712 13,873 ! 12,774 © 24,004 | 22,730 - 6,982 | §,538 © 13, 53% , BGL
24 Inches.. 15, 783 . 10, 052 Il&,ﬁﬁE 20,754 | 18,555 0,40 ; 10,228 : 14, 081 , 200
30 {nchos. . 14,871 ° 6,328 | 13,341 & 15,312 ! 14,280 6,271 | 0,010 | 12,839 | 17,0379

i .

| 1e; g2 1923
| ;

L

DAYS FROM PLANTING T0O MATURITY

T g 138 17 -

115 T 138 1B
17Tl 138 124} -
117 | 138 1224
157 138

fi inchea
17 inches...

RO

priera el
e g g
SBD

ERECT HEADS {(PER CENT)

& inchos.conen 1 | ! 96 bl
12 {nches......' 70 09
18 inches..._..’ 53¢t 00
24 inches [ 05 51, o7
0 Joches : . : 4“4 094 .

i

G inches....... .6 AN X 24,1
12 jnehes. . ; : 0.8
1§ Inches.. ' : 5. 36. 8
24 Inchea.. Cooa0.6 A 39,0
33 inchos ... .8 2 33.3

ACRE YIELDS

07 |

1apa
=3
Sd8udns

18 Inches,
24 inches
30 inches.-...

(L)

515

: 5.0 i ¥

18 inches. ...t ; 7.5 5] 5|

24 [nches.. - 5T.5 :

30 inches ' ’ i 8T8 :
H H 1

The actual spacings obtained were close to the intended spacings
except in 1917 and 1918, when the thicker spacings were too thin,
The average number of heads per ptant incressed with spacing up to
24 inches. The incroase in the number of heads was not in propor-
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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 experiment was 3.56.

The weight of grain per head increased with the specing but not
in proportion to it. The average weight of grain per 100 heads of
Dwarf Yellow miilo from the plots in the spacing experiments 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 acre. Under the conditions of these experiments the
maxunum yield of Dwsrf Yellow milo can not be obtained when plents
are spaced more than 24 inches apart in 44-inch rows, or, in other
words, with fewer than about 6,000 plants per ncre.

The crop from the 24-inch and 30-inch spacings matured, on an
average, three days later than that from the 6-inch spacing. The
plants from the 6-inch spacing were the tallest, owing to the crowding.

"The percentage of crect heads decreased with the spacing and was
highest in dry seasons when the heads were small. In plots having all
heads erect the average head contained 0.07 pound or less of grain,
In all cases but onc in which all of the heads were erech the vields
were less than 30 bushels per acre. Erect heads resulting from close
spacing are obteined at a sacrifice both in yield per acre and in the
size of heads. The crop from a smaller number of lurge, 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 in thick spacing for milo.

The total or forage yield of milo at Woodward was greatest from the
18-inch spacing.

There was only 0.3 pound difference in the aversge weight per
bushel of mile from the different spacings, which shows that the spac-
ing1 of the plents has only & slight effect on the plumpness or weight
of kernels.

SUNRISE FKAFIR

The agronomic dats for Sunrise kafir in the experiments on spacing
in the row at Woodward are shown in Table 9. The effects of spacing
on the developmens 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 heads
was abouf the same in the same spacings. The number of hesds
per plant and the weight of grain per head and per plant increased
with the spacing, but not in proportion to the spacing.

The fact that there was only one day’s difference in time of matu-
ity between the thickest and thinnest spaced crops shows that the
ncreased suckering in this variety did not delay maturity appre-
cisbly. 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 30-inch spacing was
slightly greater than {rom the 6-inch spacing, the increase amount-
ing to 0.5 pound per bushel.
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TanLe 9.—Annual and arerage agronomic dala oblained in a spacing experiment
with Sunrise hafir grown in j4-inch rows at Woodward, Okla., from 1917 lo-

1928, inclusive

ACTUAL SPACING (INCHES)

Spacing ln : P Aver-
e 1917 | 18 | %18 ] 1820 i 1021} 1922 1923 b
8 lnchod...... 7ot] 8o0| eos| ses] 610 0.49. 629 4.62'
12 {nehes 13.09 12,48 | 1178 1203 12,00 I 1277 12. 38 12.32
18 {nches 18. 40 17.80 | 1546 17,02 18.00 183 ° 1826 17.97
24 {nches_...,] 24.52 | 23.58 | 23.50 L3 2052 23,74 254 24.18
30 {nches 2850 | 29.34| 29.88 ) 20.12 | 20.00 i 08,38 29, 35.
HEADS PER PLANT
6 inches. ot ror] rzm! 12 o080} s 11L
12 Inches. Los| nasl Za7) s Lal o val 173
18 Inchas. 149 1 3.2 246 1,53 LTL 225,
 {neh malt =67 o0] 2954 2105 1,00 2.50-
30 Inches..... 2.27 3.18 3.02 a.x 2,7l .40 2. 88.
GRAIN PER HEAD (POUND)
6 lnches... C 0038 | 0.082° 0.006: 0,087 0.032  G0.041 60.080 © 0.060-
12 Enches. LHT N LOv3 . JM05 W49 0 L081 076
18 imehes, M3 162 P17 P ¥ . D52 . L0833
24 [oches. ! 046 L 0G7 .07 M4 N 078 ’ § L0948
A0 imches.._.; 073! 057 130 .06 157 .0M 088 o2 Lwe g -

GRAIN PER PLANT (POULD)

0. 066
135
- lag

12,814 - 25,713
;11,033
11,030 15,172

6 inchos..o... I 143 w17

12 {nches.....} 143 w17

18 {neley_ | 143 e 110

24 Inches..... 143 164 : 110

30 Inohes .. M3 109 L0
1}

L2560 -
A3

HEADS PER ACRE

a5, 004 - 12,337 ° 17,4677 .
19,006 16,186

IGHT OF I'LANTS (FEET)

0.051| 0,007 0.028' 0.036
ATEE 190, 05 L06T i
Ja86 LB 003y 100 |
3D LM L1 L 148
46 . 350 E 173 .23 !

4

20,250 | 26,174 | 10,550 | 18,710 | 28, 588
28,085 | 21,503 | I4, 825 1 15,085 | 23, B20
550 @ 23,092 § 10,483 | 14,318 ; 13,350 | 20, 501
22,046 | 13,082 | 13,151 | 11,410
1%, 102 | 10,787 | 13,173 | 12,558

DAYS FROM PLANTING TO MATURITY

1
106 | 105 132 132
108 1L} 132 132
1068 ! 13 ! 132 132 :
108 - 113 | 132 132
B - I [SEN 132 130
3

13, B53.

7
118,

ACRE YIELDS OF GRAIN {BUSHELS)

5.8 6.5 - 4.2 4
5.5 6.8 4.3 4
&7 C.5 - 4.5 4
57 0.3 4.7 4.
50 6z +.9 .7,

B inches. ... 6.3 58
12 |nches.,... 6.0 8.5
19 lnches. ., 8.1 a.Q
24 inchas. ... | 4.0 5.3
30 lnches. ... 6.0 5. 5
6 inches...... a3l 84, 2.0
12 inghes. apo! w4’ 207
18 in¢hes, o &1 245
24 laches. ... S S OF PR 8
30 Inches_._. w59 1.3: 351
| 1

i .
H. £ 40. 8 ILtr: M3
a5 02| 12 138
30:3 . 34 1.3 154
389, E| il 148
| 152 1F.
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TarLe O —Annual and average aqmnomw dala oblained i1 a spacing experiment
with Sunrise kafir grown in 4i-inch rows al Wosdward, Okla., from 1817 lo
1326, fnclusive—Continued

ACRE YIELDS UF FORAGE (TONS)

: : i + ' i R
Spacing in | i H ] H ! Aver—
o | 1017 f 1018 : 019 ¢ 1920 ! M2} odem to1e23 | oxem | w25 | 1026 [
N B o — e .
Giaches......' 407 LBL| 22. 35 ¥35) L8 225, 3.85 Yoo 4| 308
12inches. L0 407 L 2,00 580 3al aar| 5es! 63| 500 L8t B8l 802
4 Inches. $40! 218: 2w, 3wl sy Leel Lesl 3] 3.07| e 2.6l
2§ inches. 18 ot 2530 208 espr o wwl L03| RS ZET| 2760 AT
40 Incbes. nLesi a4 '1 273 2189l 2.35‘ 208} 26t} 2.7 500 268§ 285
WEIQHT PRI BUSIEEL (POUNDS)
DADOHES rove cvemns cmmena s B0 80.05 BR300 57 g20] e st soa
12 inches. o 1. 5 ] 6.5, SO ] 415 i § 5.5
1K tprehed. gli a9.6° #E.5- 57.0[ 38 615 W 61| &6.9
21 fuehes.. gL &g s 570 a8 4L L 11} 5.4
20 inches, 61 g ﬂ, BL51 &5, 8. 910 8 ] 61 681

REED KAFIR

The agronomic data for Reed kafir grown in spacing experiments
during five vears at Woodward, Okla., are shown in Table 10.

Tanre 10 —dAnnuel and arerage agronomic data oblained in a spacing experiment
with Reed kafir groiwn in j4-tnch rows at Woedward, Okla., from 1922 lo 1928,

snclngive
AUTUAL SPACING (I\“(.H]:.-b)

Spoacing B row ;o 622 0 19 1024 1825 ! 102a Averaga

[ 61 1T 5981 5.08 624 5,05 .59 6, 57
12 Ineh -oa2.gsl mee]  zem| T2 12,12 12,73
1§ Inches. 842, 102 18. 08 1872 18.70 18,22
21 faehy 3071 23 24,57 2163 2405 24. 24
:m. 23 : "9. ao 34.21 30.£0 ap. 5t 30.69

g inch

HEADS PER PLANT

Gil:chaa-..--...-_-._-_.,____-.__---.--.-.- o‘&‘; 0.48 L0 L05 10§ .01
12 inche: LD 1,62 115 1,42 113 108
14 Inches. 1.05 i.02 L18 1.2 1.18 111
21 biches. 110 1.08 1.27 118 L1 1.18
30 inches. .. i1 1,18 1.28 170 1,15 119
GRAIN PER HHEAD (POUND)

Ginehes . oooeeonas O 9.057  6.05¢ 0.1% 0.135°  0.113 0.095
12 inches. . L 107 LT .17 D159 . 185 ¢ 145
1% inches. . - 138 133 .1q2 . 187, JE25 - .17

1 L1580 214 .19 207 ! .20t

75 L 142 . 198 225 L2 .202

GIL—\I\' PER PLAXT (POL\'D)

0.0 008 0138 o} o] 000
. 1E6 .18

106 1ig 1 202 178

145 ‘130 H .22? ‘ L20% + 251 106
B L83 272 BT L3002 .23
. 200 i L8 JHT L0 315 M0

HEADS PER ACRE

dinches. ... o 0, 331 23, 367 o 25,131 18,571 = 23,580 23, 185
12inches. . 11.703 14,890 ° 13,085 10,847 « 13,201 12,167
18 inchet. .. 8, 171 £, 420 0 D3H 8, 529 8,098 B, 84
24 Inebes.... 47 §,811 7. 480 6, S48 8,457 6,703
30 Inches. o voaenon 5,370 5, 853 &, 250 5, 550 5 5337 5, 518

46781—28
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Taste 10.——Annuel aw.a average agronomic dala oblained in @ spacing experiment
with Reed kafir grown in 44-tnch rows ol Woodward, Okla., from 1922 to 1528,
inclusive—~Continued

DAYS FROAL PLANTING 90 MATURITY

i i
Spasing in row | 1622 1943 E 192 1 1925 E 1926 AvVeragn
! :
! : |
; : . : ;
132 108 ° 106 2 103 108 | 11
132 08 ¢ 107 ; 103 : 108 | 12
133 108 . 108 103 10! 112
24 inches 132 105 ; 102 103 ° 115 113
30 tnches i

132 108 | IV w3 18 T4

HEIGHT OF PLANTS (FEET)

L2 49 sl 4.3 6.1 1.8

4.1 | 12" 4.8 1 4.2 58 4.6

41 4B 481 12! 5.5 4.6

1.1 42 4.8 { 13 53 45

41 12 474 4.2 5.8 4.5
1

ACRE YIELDS OF GRAIN (BUSHELS)

41,4 47.7 33.0

30.7 50, 5 3.7

285! 354 2.2

5.5 ' 3.7 24,2

22.3 ar.l 18.9

207 . 216 - 1.3 3.32 4. B0 3.45
212 1.E5 3.02 2.81 4,21 2.5
1,83 1.48 | 2,31 2 58 3.44 233
1.67 138 1Les 211 2,95 2.q
1.48 L1z 138 1.58 2 5% i L7
60 00.3 58,8

i) 0. 5 56. %

59 60.8 | 505

60 61.0 ! 60.0

0 61.0 | 9.7

i

"This variety produced only slightly more than one head per plant
with the thinnest spacing, which shows its inability to tiller to any
extent. The size of heads 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 30-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 YARIETY

The results previously shown indicate that there are considerable
differences in the optimum spacing of varieties ol grain sorghum.
Dwarl Yellow milo plants require more space for best development
than do those of feterita and tno 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 kafirs and Freed sorghum. The spacings
required, except for Freed, are in direet proportion to the number of
stalls produced per plant. This relationship has been noted pre-
viously by Sieglinger {11).

Varieties that sucker {reely are able to adapt themselves to e con-
siderahle variation in spacing without afecting materially the yields
of grain.  The highest forage yields of all grain sorghums, except
sometimes the milos, may be expected {rom spacings of not to exceed
O inches between plants.

The increased quantity of seed per acre reguired to obtain thick
stends 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
characters, viz, the ability to produce more tillers and the ability to
produce larger heads, when the space per plant is increased. These
characters are shown [or Dwarf Yellow milo, Sunrise kafir, and Reed
kufir by data from Woeodward, Okla.

By dividing the average number of heads per plant from the 24-inch
spacing by the number from the 6-inch spacing, a figure is obtained
which may be relerred to as, the “tillering index.” The tillering
indexes for Dwarf Yellow milo, Sunrise kafir, and Reed kafir at Wood-
ward are 2.70, 2.33, and 1.15, respectively. Similar calculations for
the weight of grain por head show values, or “fruiting indexes,” of
1.75, 1.60, and 2.12, respectively, for Dwarf milo, Sunrise kefir, and
Reed kafir. The tillering indexes are approximately in the order of
the optimum spacing, but the fruiting indexes are not. The products
ol the two indexes are approximately 4.7, 3.7, and 2.4 for Dwarf milo,
Sunrise kafir, and Reed kalir, respectively. These values or “spacing
indexes’’ are in the order of the optimum spacing for the three varie-
ties.  The spacing index for a given variety varies with environmental
conditions, being %igher for dry conditions than those shown and lower
for favorable moist conditions, where spacing is 2 less important factor
in determining vield. The spacing indexes appear to maintain about
the same rank for varieties, however, regardless of the season.

The optimum spacing for any varieby probably can be determined
by growing it in 6-inch and 24-inch spacings, in comparison with
viaricties whose optimum spacing is known, and then determining the
spacing index. If the index lies between those of Sunrise and Reed
Kafir, for example, tho optimum spacing for general conditions will lie
between 6 and 12 inches. Tiliering and variations in fruiting will
compensate for minor deviations from the optimum spacing.
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EFFECT OF MOISTURE

The low vields of grain from grain-sorghum plants closely spaced
in the row in dry seasons® have long been observed. Many of the
stalks fail to produce heads, and the heads are small when the plants
ar¢ crowded and moisture is defieient. The results here presented
show that the detrimental effect of crowding the milo plants is
apparent in favorable seasons also.

The yields of Dwart Yellow milo under different moisture condi-
tions are shown graphieally in Figure 3. It will be seen that the
highest, or as high as any, average yields were secured from the 18-
inch spacing regardless of whether the season was wet, dry, or of
medium moisture.  Narrower spacings produced slishtly decreased

50,
{ | | i I
LWARE YELLOW AT/LO LAWY KAFIR
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Fierne do--Avemnge .‘i'k'ltis of Dwgr! Yol aw mile grown in 6, 12, 18, rad 24 inch spacings And
! )i:luvn katlr geown In 6, 12, aod 18 eeh spreings In wer, mmf:um. el dry sensens nnd also in
tl sepsans

vields regardiess ol the type of season, and wider spacings than 18
inches also vesulted in slightly decreased yields. The yield differences
between.spacings ranging [rom 6 £0 24 inches are not important in wet,
medium, or dry seasoos, which shows that considerable latitude in
gpacing is permissible,

¥ 'The spasons were classiiiod on the hesls of the yieids as stfeciod by the moisture supply.  Most of the
seasms nl pich Station were discussed by Chileott {{),  In genceral the 3 telds of grain during sensons clossifled
ng ey were logs thine 20 bushels per sere, nsengons af medivim moistire 20 to 20 bushels, and in wet spisons
over 30 bushels por fere,  For Bwarl Yellow mile the <oy sensens were os foflows: Goarden City, Enas.,
T Wondward, Okla., 1018, 1922, wnd 192 Dalhace, Tex,, 103% Amsrillo, Tex,, 1006 Big Spring, Tex,,
1088, 130 1030, 1904, 1035, aned 025 ad “Tucwspend, N. Moy, WLF, 1622, 1923, and 1925, The sensons of
et molsturg were tho following: Oarden City, Kans,, 1022 and 1023; Wondward, Ok, 1618 Ballart,
Tox., W24 Amnrilio, Fox., W07 Bl dpring, Tex, 125 and Tecumesed, N, Mex., 1091, 1084, aad 1620,
Wt seasens wero 38 follows: Garden CHy, Kang., 1020 nnd 1924 Woodward, Okin., 1917, 1020, 1921, 1084,
1825, woed 1926; Dalbart, Tex,, 1010, 1820, 1821, 100, 1925, and 1926, Amarilio, 'Tex.,. 1915, and 1019 andd Big
Speing, Tex,, 1922 and 1923, i

Far Dawn kafir the following were the dry sensons: Inys, Kans., 1920 Dalhaet, Tex., 1957 Amarille,
Tex,, 19E, WA, ained 1909 Biv Spring, Wex, 1908, 1005, 1020, 1024, and 025 nid Tocumenti, 3, Mox., 1920
anil W2 oo MO, Inclustve, ‘The following were midmolstuce sensons: Hays, Kans,, 1033 nnd 1824; Lavton,
Okln,, W17 Doiharg, Tev,, 105G Bl docing, Tex., 1920, 1922, 1923, and 1026, pnd Tucumenri, N, Mex.,
WiL7, 1971, and W20, "The wet seasoens (ur Dawn ki were the Pllowing: Hays, Kans., 103, 101, 1520,
102, meeel 1005 Lawton, Okla,, (0 and 1026; Dalhact, Tex., 1010, 1920, 1021, 163, 1025, and 1026 Awnrillo,
Tox., 1915 nol 19,
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Similar graphs for Dawn kafir also are shown in Figure 3. The
trend in dry seasons is similar to that of milo, but the wet end average
seasons favor the thickest spacing of § inches. The difference be-
tween the 6-inch and the 12-inch spacings in average seasons is hardlf'
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 occur probably is one which produces a
high yield in average seasons without a risk of failure of grain in dry
seasons, This objective will be secured with stands having plants
spaced betawveen 6 and 12 inches apart in the row.

EFFECT OF INSECT INJURY

The results just presented apply to the princi};al grain-sorghum
producing scetions in the southern Great Plains. In southern Texas
and in the other Gulf States the chief factor inhibiting grain-sorghum
production probably is the sorghum midge (Contarinmia sorghicola).
In Texns, at the United States San Antonio Field Station, the best
viclds of milo have been obtained by thick seeding (6). This is due
to the uniformly early hesding of the closely spaced plants. The
grain in the Iater-blooming heads on the sucker stalks usually is
destroyed by the midge. The injury caused by this insect prevents
the mulo from being grown at what would otherwise be the optimum
spacing.
DOUBLE SPACING OF ROWS

The growing of grain sorghums in rows spaced double the usual
distance mpart is a {requent practice in the southern Great Plains.
Sometimes the double space (80 to 88 inches) is left only between

pairs of normally spaced rows. The chiel reason for the widely
spreed rows is to allow the plants more space and to permit the crop
to produce heads and grain with a limited supply of moisture.
Widely spaced rows also may facilitate hand harvesting by producing
larger heads. The yields of crops following sorghums in widely
spaced rows usually sre greater than the yields that follow sorghums
in ordinary rows, perhaps partly because more moisture is left in the
s0il and partly because less of the total seil area contains any of the
inhibiting elfects of sorghum on other crops.

DWANRF YELLOW MILO

The yiclds 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 comparison. 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 wide%y spaced rows except in the 15-inch
plant spacing at Dalhart, Tex., the 6-inch and 9-inch spacings at
Amarillo, Tex., and the 6-inch spacing at Woodward, Okla.

The weighted average yields for all spacings within o row during
12 station yenrs are 32.1 bushels per acre for the wide spacing of
rows and 32.7 bushels for the ordinarvy spacing. This decrease of
0.6 hushel, ot nearly 2 per cent, oceurred during better-than-average
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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 ithe widely spaced rows were
crowded too closely in the closer spacings.

Tarus 11.—Annual and average yields of Dwarf Yellow milo grown at different
spacings in widely spaced rows (84 to 88 inches apart} ol three experiment stations
in stated jyears, compared wilh the average wields from the same number of planis
per wcre grown in ordinary rows, 42 {o 4} inches apari

Acra yield (bushels) in—

Station and distance of !
spaclag in rows .
1020 | 1021

Dalnart, Tex,:

Amarillo, Tex.;
444 inches

fi inches
Woradward, Okln.: :

Jdinch 30.6
35.3
37.6 ¢
30.4 .
37.8 -

Wi meD owUoo

prRIE LRGSR

15 Inches ...

Welghted nyeinge i . ! _______ [ :

! 5-pear average, 10141017 and 1935,

Flagre 1.—Dawn kafir growt in rows 40 tnehas apart with plants spacad 6 inches in tharow In 5
apating expariment ot the Fort Hays Dranch Statlon, Hays, Kans., lo 1020
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TapLe 12.—Annual and average yields of kofir varicties af different plant spacings
in wide rows (80 lo 88 inches aparl) at six experiment stelions in aiated years,
compared with average yields from the same number of plants per acre grown in
ordinary rews—Continued

SUNRISE KAFIR

Acre yield (bushels} in—

Btation, and distance
of spacing In row

| }
191411015 1 1916 11917 | 1918 1919 1943

Woodward, Okla,; ! t
BN 1) T T O S
@ Inches :

Average (5 corparisonsd o e mmimmmmmma e smamcaann e e r—tmerenan .

REED KAFIR

Lawlon, Okla.:
3 Inehos.

BEES

£ B

|3
=

Hays, Kans.;

1 i

1

| 46, 1: 53.5, 3L.9; . argl 3l

L 3L.4; 48,3 318! 30, 347 an3
32.5] 48,0 20.6, . 1l 3T

SN DO M 30.8) 3.3, 207 ] 308 821

Averpgo (28 comparisons)a.n .- 34, l! 35.6

DWARF KAFIR

Chlllfeathe, Tox.: : { )
4 inehos. S+ N < [ N - L T CO182 5L
8 inchos._ 4.8 2340 314, 15.9) L6, 1. 98¢ 19
& inches (. ) l 4 ! !
holwesn). ... ; PO D161 30000 1L S 4,35, PR FY R |

Avarngo (10 comitrisons)

BLACKHULI KAFIR

Lawton, Cklo.: !
3 inches__
8 inehes..
0 inelus..
12 juehes.
15 inches oo .

AVBIAER (5 COMPBIISONE) oo il eaaan DU 7 . ¥ |
Welghled nverage (130 comparisons, all kafir yarieties). MBS 2T

Dawn kafir grown in ordinary end in widely spaced rows at Hays,
Kans., is shown 1n Figures 4 snd 5.

In the experiments with Dawn kafir the wide-row spacing was out-
yielded on the average by the ordinary rew spacing in all comparisons
except 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 average yield for
ail experiments in 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 favorable
conditions, because the plants are too small.

Sunrise kafir was grown in widely spaced rows at Woodward,
Okla., during five sessons and produced an average vicld of 24.1
bushels per acre in comparison with 28.7 bushels in the ordinary
spacing. Smaller differcnces were obtsined with Reed, Pink, and
Dwarf kafirs, but Blackhull kafir during one season at Lawton pro-
duced 6.7 bushels per acre more from ordinary than from wide spacing.

The weighted average yield of all of the 139 kafir experiments in
widely 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 ncre.
Under eonditions similar to those under which these experiments were
conducted a reduetion of 10 per cent in the yicld of kafir may be
expeeted from growing it in widely spaced rows instead of ordinary
rows. ‘The reduction in yield may be wholly or partly made up,
however, by the increased yield of the crop following the sorghums in
the widely spaced rows.

The spacing within the row showed no regular or consistent effect
upon the differences in yield from widely spaced and ordinary rows,

Stover and fodder yields of all grain sorghums usually are much
lower Irom widely spaced than from ordinary rows (9, 10, 12, 14).

FETERITA

The yields obtained with Standard feterita in widely spaced rows
at Chillicothe, Tex., are shown in Table 13. The average vields
from the wide spacing are 2.6 bushels per acre less than from ordinary
spacing. This 15 a reduction in yield of about 10 per cent. There is
a much greater reduction if & row of eowpeas is grown in each blank
row between the widely spaced rows. .

Tanwy 18- Annnal and arevage yields of felerita grown al different spacings in
wide vows N0 inches aport al Chillicothe, Ter., from 1018 lo 1922, inclusive,
compared with the avcrage yields from the same avmber of plants per wore groun
tnoordinary rowvs

Acre yield (bushelsy (-

Pisbastee of simicing o rows .  Velinary
g . B A e STRCTHE,

s 1419 1528 : W (L Avernge i

e
4inches. . oL L. e wmeei—en oo | 3L 35,2 0.1 550 SR .4
Sinehts  _ o0 L0 Lo L 3 %0 35 @3 2.4 e L0 25.%
Kanelies v peas Tetweear . L L3 LR 249 %3 Al mon 5.8

PALRED #OWS DOURLE BPACRD

A variation of the wide spacing of rows consists in sceding rows
in pairs at the ordinary spacing but leaving a double space between
pairs.  This provides one and one-hall tiimes as many rows as double
spacing, but only Lwo-ihirds as many as ordinary spacing of rows.
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Dwarl Yellow milo, Dwarf kafir, Pink kafir, and Standard feterita
wers grown in peired rows, widely spaced between pairs, st single
stations during 3, 5, or 7 vears. The yields in this experiment are
shown in T'able 14. The milu vielded 1.5 bushels, or 5.6 per cent lesa
per acre than the ordinary rows; Dwarf kafir yielded 1.1 bushels, or
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 this method of spacing.
There was & weighted-average decrease in yield of 1 bushel per acre
or 3.2 per cent for all varieties as & result of the crop being grown in
this way instead of in ordinary rows. In extremely dry seasons, when
soil moisture is deficient or when stands are too thick, the yields
somotimes are increased by sowing the crop in paired rows, double
spaced between pairs, or by cultivating out every third row sown in
tEe ordinery manner. Widely spaced rows for fields with & sganty
mmsture supply at seeding time have been recommended by Finnell (4).

Tanwe l—dnnes! and average yields of Dwarf milo, Dwarf kafir, Pink kafir,
and felecity grown ab different spacings in ordinarily spaced paired rows, double
spaced belwaen pairs, al three experiment stations in slated years, compared with
the auerags yicld; from the sams: number of plants per acre grown in ordinary rows

DWARF MILD

) Aers yiald (hushels) in—
Stution andd distanve of spoeing i : : ! : Qrilinary

rov Rt } 1020 19217 1922 123 [ 1920 1026 1620 | Avernge | SOOCIAK
. . i 1

Woodwnrd, Okla:
] Tuehes. ...
8 Inches..
12 {nehes.
16 inehes
0 {nehes
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DWARF KATIR

a

Chillicothe, Tes.: ! :
(L T TR T . RS B 1 L I B - fean

PINK KATIRR

TIny=s, Kans.:

1 inches
Sinches..
12 invhes.
16 inehes....

JE R U

FETERIT A
Chillicolba, Tex.
# jochos

3.5 0 S ...

DATE-OF-SEEDING EXPERIMENTS

Date-of-seeding experiments with three or more varieties of grain
gorchum are reported for cach of the nine experiment stations, All
seedings were made at 15-day intervals at all the stations with the
exception of some at Hays, Kans., which were made at 10-day in-
tervals. The dates shown are only the approximate detes of seeding,
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hut in nearly all experiments the actusl seeding was done within three
days of the dates given. Dry or wes soil prevented the crop from
being sown on all dates planned in some experiments.

YIELD RESULTS
DWARF YELLOW MILO

Dwarf Yellow milo was grown in dats-of-seeding experiments
during three yesrs or more &t all nine experiment stations. The
yields obtained are shown in Tsble 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 yiclds at Lawton, Okla., Chillicothe, Tex., and Tucumesyi,
IN. Mex,; that on May 25 at Hays, Kans.; that on June 1 at Garden
City, Kans., and Amarillo and Big Spring, Tex.; and that on June
15 ab Woodward, Olda., and Dalhart, Tex. 'This shows & range of
one month {or the optimum date of seeding in the cntive ares, with
these dates centering around Juns 1. A difference of 15 days in
seeding time affected the average yields only slightly at most
stations. July 1 seeding is too late for all stations, especially where
injury by chinch bugs or frost is likely to occur.

Tanup 15 —Annual und average yields of Dwarf Yellow mile oblained in date-of-
seeding experiments at nine experiment stulions, in staied yeurs

i Agre yield (bushels) {g—

Station end dete of sceding [T Lo ] boeiams Aver
lelEi 1013 1014 7915 1818, 0017 1018 1049 15%0 1021i1922 1923‘.1924;1025i-1920 age
VR D : ) : X H —_— —— :
| { e ; ;
! . : t . i
PR -5 I - SN A N
] w3544 323 405.6] 5. 130471 [T 2.3
4 - 3T 6BLT L 8T 27..._3B.4[ 0 |12n.4
Junw 5. imea-a 32525, 020,513.810.453.037. 4| 1250
June 13 PR O Y | B (A -
Oarden Clly ; T D |
Moy 13 J120 22204968, 0 Y40 110,9
June 1. 4.1 11‘2-19‘7-33‘0; 1.8 7.6:114.7
JSuue 15, 10.315.234.0, 2.7 3,31912,1
July oo .. SINGIE G263 0 (10 8ltiZ 0
Waoodwnrd, Okln T j
Apr. 15 8180 0.7 6. 216. 310,036 4 2 17,4
Moy i . 9,13. 4 . . 0.23.614.535. 4218, 2
Afay i 0230 . §30.318.542. 33247
June i, 228 4 L 228 514.241. 81227, 8
Juee 15 257.8 L 837,815 554.6,133.2
July . : 355.3¢ L 432.7.18.140.2,327. 8
Lowton, Okl : : . | i
Apr.ol 3128 6.8
May i 720,3 226
May t 2M.0 3.7
Jreog 1o 2153 181
Jung 1 §12.2 4, 1
Juthy 1 8184 1.7
Daihart, Tex.: 1
R E X S 28.4
Amy B30, 24,2
Juna 1 .8
June 15, 352
Tuly 1 [P § R < N A 5T 1 by A |
Amunziin, Tes i o . i
Alay 15 300609 22388 3,020 ___. ... e e 281
Jue 1. 31.1?2.910.01?.9} 50504 -.[ 3L3
Jung 15 5.0600 BA3TE B4, .. - 2.5
Big Spring, . i i : :

Anc. bl

18.vanr avernge, 1912, 1814, 18135, 019, 1929, 1090, ¥ i-voar avernge, 1917-1526,
1023, and 1925, ' T-year ovempe, 15L1U-1021 pnd 1923-1026.
Layenr nvernge, 1022-1025. # 8-year nverrpe, 14910 and 10221924,
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TasLe 15, —Annual and average yields of Dwarf Yellow milo oblained in date-of-
seeding experiments al nine erperiment stations, in siated years—Continued

! Acre yield (bushels) in—

Station and date of seeding ]
10211314 1917

|

i I
19135_1919#920 19-2111922 192;‘1924}92'
!

Chiltieothe, Tox.:
Apr. ]

EBR=
caosnpERR

L

b ) ] O M) O MO

o o =d £

July 1 .
Tucumeari, V. Mex.:
Mey1__..
Moy 15
Juna 1, -
June 15..._.
July 2 .

5,5
T 3

ERtE
0.8i10, 517, 5
12.8] 8.3,120

e
HxEEs

4 §-year average, 1918, 1019, 1020, and 1922-1026.

DAWN KAFIR

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 occars.  Seeding on May
15 et Hays, Kans., Woodward, Ok‘la., and Amarillo and Big Spring,
Tex., produced the highest average yields, as did seeding on June 1
at Garden City, Kans., and Tucumecari, N. Mex., and in the experi-
ments of the Office of Forage Crops and Diseases at Hays, Kans.
Seeding on June 15 was best at Dalhart, Tex. Thus May 15 to
June 1 appears to be the approximate optimum time of seeding for
the entire ares, in the absence of chinch bugs, as six of the eight
stations produced the highest yields from seedings made during
that period. The average yie]idV 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.

TasLe 16.—Annual and everage yields of Dawn kafir eblained in dale-af-seeding
cxperimnents al eipht experiment stations in stated years
['Tha data for 195} are omitied becanse of crop falure]
A yield (bushels) lo—

1 v wli i : '
Statlon and date of seeding 0 2'101.7191sho16 1917 1918'1910]1020

]
TInys, Knns.: . IF
© Ay & : l

-
e pa
me 5

July )
Qarden City, Kan
May 15

opro wEBH
B
o)
EFbB
[l ) P ) O el G 3 -3 0

EEEE

1 P-year nvernge, RIS, 1015, 1S, 102G, 1922, 1023, and 1025,

2 Rxperirnents conducted by R, E, Gotty, ONley of Forpge Craps and Diseases.
1B-yoar averngo, 1914-1018 and 19241926,

Ul-year avirnge, 1022-1126,
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Tasre 16.—dnnual and average yields of Dewn kafir obluined in daie-of-seeding
experiments ai eipht ezxperiment slutions {n slofed years—Continued

fThe data for 1913 Are omitted because of erop failure)

— et

Statlon and date of seeding

e g ! ! Aver-
1912110141615 191801817 028 A ¥

i Acre yiedd (bushyls) io— .
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TawvLe 17— Annuval and average ylelds of Sunrise bafir obtained in datle-of-seeding
experiments at five experinent stutions In staled years
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SUGNRISE KAFIR

The yields of Sunrise kafir obtsined 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., on
May 15 at Dalhart, Tex., and Tucumecari, N. Mex, on June 1 at
Garden City, Kans., and on June 15 at Woodward, Okla. The results
are ot very definite, owing to an apparent range of two menths 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 yields from seeding before or after those
dates probably are not significantly larger at any station, except at
Lawton, where chinch bugs are the determining factor.

REED KATIR

Reed kafir wes grown in date-of-seeding experiments during five
or six years al each of six stations. The results obtained are shown
in Table 18, Seceding on May 1 produced the best yields at Lawtoen,
Okda., that on May 15 at Dalhart and Big Spring, Tex,, that on June 1
at Garden City, Kans,, and Tucumeari, N. Mex., and thet on June 15
at Woodward, Okla, The average best date for most stations where
chinch bugs were not present probably would {all between May 13
and June 1,

Taser 1B —Annual and average ylelds of Feed hafir oblained in dute-of-secding
experiments ai six experiment stations in stuted years

Agre ¥leld {bushels} in—
Station and date of sceding e D -
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STANDARD FETERITA

Yields from date-of-seeding experiments with Standard feterita are
shown for eight experiment stations in Table 19. Seeding on May
15 shows the highest average yields at Tucumeari, N. Mex., that on
June 1 at Hays, Kans., and Dalhart, Tex., and on June 15 at 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 are not
significantly greater.

Tanee 19—Annual and average yields of Stundard felerila oblained in date-of-
geeding experiments al eight experiment sltations in stated years

Acre yiald (bushels} in—

Ftation and date of seeding : o P :
1032 1913 1044 1915 1016 1037 1018 1919 1820 1521 1627 1023 1924 192_5,1923-.35‘;1‘
1 1 .

Iays, Kans,:

May 1| [ —
Moy 15, B 7.3 V1.3
Jupe 1., .3 3018y
Jung 1. gm0.2 1210
Y 1o m v e e 213 2. 8.
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June i.. ey a il2o
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JUlF Lo i e 21,9: 117.3
Woodwan!, Okla.:
& emmmimmasi 36,4 ...
256 4.006.1 2.430.0:710.1
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. 310, 612.930.513.320.0: 126, 7
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. N 3 - .
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B ) S, 15,220,820, 42L 6227 ...
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My 1. o iccin e wen LLEBTE TLTOLE 25
June ... e LDELB IS0 T 43
dnoe 15, ..o .. e SO OBL 313,026, 0.1'

July 15
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148350 1L 416 10,2 oo ooeo ool e eteea 172
12,9 44,8 14.317.3 3.2

ALY+ T3 b+ A
July 1.,

\ Fivgyrgr average, 1921 and 1023- 1926,
2 Flve-yonr avornge, HIR2-1620. } Four-vear avetage, 1922, 1823, 16235, and 1026,
¥ Aevpneyear avernge, [530-19210,

¥ Nine-yenr pvorage, 1010, 1911018, amed 1021-14525,
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DWATLF FETERITA

Dwarf feterita was included in date-of-seeding experiments during
two or three years at each of five experiment stations, The yields
obtained are shown in Table 20. The average yields are in favor of
the May 1 seeding at Lawton, Okla., the June 1 seeding at Big Spring,
Tex,, and Tucumeari, N. Mex,, and the June 15 seeding at Woodward,
Okla., and Dalhart, Tex. If the results from Lewton, Okla., where
chinch bugs are the determining factor, are omitted, the best date ot
seeding Dwarf {eterita apparently lies between June 1 and June 15.

TanLe 20.—Annual and average yields of Dwurf feteritu obtuined in dute-of-sceding
experimenty af five experiment staltong tn stufed years

['Uhe sinta for 1025 are gmiited because of cropr faflure]
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MIECELLANEOUS VARIETIES

The vields obtained in date-of-seeding experiments with Blackhull
kafir, Spusr feterita, Manchu Brown and Blackhull knoliangs, and
Freed sorghum are shown in Table 21, These experiments are not
very extensive with any variety, but the results are at least indiea-
tive. As might be expected, at Lawton, Okla., Blackhull kafir pro-
duced the -highest average vields from the earliest seeding, At
Chillicothe, Tex., Blackhuil kafir yielded best from the June 1 seeding.
Spur feterita at Big Spring, Tex., yielded best from the June 1 seeding.
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Tanie 2l—dAnnual and average yiclds of miscellaneous grain-sorghum varieics
grown in date-of-seeding experiments at seven experiment slalions tn stated years

!

Variety, stalion, and dateof |~ ~ .
seeding ¢
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35, 636, 3)14. 7). R .

35, 3r2{. 4515, | T

Jaiy 1.

‘Eaperiments from 1014 te 10i8 were conducted by R. E. Gerty, O
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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. Biackhull
kaoliang produced the highest average yields from the June 15 seed-
inz at Woodward, Okla., and Dalbart, Tex. Thus at three of the
foar stations where kaoliangs were grown in the experiments, the
Jupe 15 seeding was most {avorable.

Freed sorghum produced the highest average yields from the
June' 15 seeding &t Hays, Kans., and the June 1 seeding at Chilli-

cothe, Tex.
AGRONOMIC DATA

DWARF YELLOW MILO

' The agronomic dats from the date-of-seeding experiments with
Dwarf Yellow milo at Woodward, Okla., are shown in Table 22.
The actusl spacings obtained indicate that there sometimes was
difficulty in scouring satisfactory stands from the April 15 seeding.
Maost 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.

TasLs 22 ~—Annual and average agronomic dafe obiwined in dale-of-seeding ez~
periments with Dwerf Yellow mile grown at Wooadward, Okla., from 1817 lo
1838, inclusive

ACTUAL S5PACING (INCIES)

gg&‘i’:é WiT 0l 1919 e |owem | w 1924 l 192
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Tanne 22 —Annual and average agronemic daie obleined in dale-of-seeding ex-
periments with Dwarf Yellow milo grown at Woodward, Okla., from 1917 lo
1888, inclusive—Continued

HEADS PER ACRE

Dateof ' : Aver-
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23, 000 - 28, 16,885 14,332 16,767
22, 356 : 0, 908 19,956 18,683 21,418
10,016 2,640 373 15,402 16,052

TAYS FROM PLANTING TO MATURITY
127 tio 156
112 121 139
120 iig 125
167 100G i
June 13...... 2 o7 L Hill
Juiy 1 ... ! 124 104 118 1y

HEMIIT OF PLANTS (FEET)

FE]

e 00 e B3 EF

e LT O D

[ ELE R R R
S @O

N En DG
[=Y=IR -y

ittt
o 0~ D

G D
Py LR Py
B Ik
N Y

ERECT TTEADS (PER CENT}

e
.8
80.0
08,4 -
4.7
0.8

[AES 0]

ACRE YIELDS OF GRAIN (BUSHELS)
3.0 8.2
i34 e
2.0
2.4
57,6
4.3 5.3

@ ¢n tain e o

12 D il

Juus 15,
foly 1.~

Berrrag
[~ E=] -
BERB=5

ACRE YIELDS OF FORAGE (TONS)

17
b
8
[FF]
™o
M.

LO7 1.83
.63 LG
2. 81 2.93
3,88
a. fd
469

608 0.3
.86 S50
L5 L6
LAs 250
220 206 l

-

Lkl ol o od
Lt ad LNk
Y e
Cb-lﬁggﬂ-\

1.8 184

WEIGOT PER BUSHEL (POUNDS)
. 1

50,5 50.01: 56,0 §n5- £9.0
50.0 5.0 6.6 5.0
5.0 L5 n0:
56.5  58.5. SLD .
S5 .00 586
5.0 9.0, 5.0

N £
Moy i.
May 15

QQQ’!Q:‘J“C}
B
o
g8k
[~EL]

e in

HE

atne
N TR I

RREBEE
£33
Soo

BT




36 TECHNICAL BULLETIN 131, U. 8. DEPT. OF AGRICULTURE

The size of heads and the number of heads per acre were greater
for the seedings of May 15 and later dates than for those made on
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 vields were produced from the
June 15 and July 1 seedings, The differences in weight per bushel
of grain were not signiﬁcan? except for the July 1 seeding, which
produced some immature grain with a lower weight per bushel,

The number of days from planting to maturity decrensed 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.

Grain sorghums are tropical or warm temperate planis and make
the best growth at rather high temperatures. Milo sown in April or
earty May makes its early growth under tempersture conditions
below theoptimum. Early-sown milo reaches the heading stage during
July when the temperatures are highest and moisture frequently
deficient, and the crop matures before it is able to utilize late reins.

Milo sceded in late May or in June makes its vegetative growth
during the warmest weather. It usually reaches 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 temperature. At Woodward the highest yields of Dwarf
Yellow mile 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.

EUNRISE HAFIR

The 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.
number of heads per plant and per scre was secured from the May
15 sceding. The largest heads and the tallest stallcs were produced
from the %ast, three seedings. The seedings of May 15, June 1, and
June 15 produced the highest yields of forage and the heaviest kernels.

TanLeE 28.—~dnnual and average agronomic data oblained in a dale-of-seeding test
with Sunvise kafir grown at Woodward, Okle., from 1317 lo 1996, inclusive
ACTUAL SPACING (INCHES)
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" Aver-
seeding 1926

age !

g7 1018 I 1010 | 1020
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TABLE 23.~Annual and averoge agronomic dala oblained in a dele-of-seeding lest
with Sunrise kafir grown at Woodward, Okla., from 1817 o 1926, inclusive—
Continued

GRAIN PER PLANT (POTND)
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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 Woodward
and cven longer elsewgere. t makes a better germination emnd
growth at low temperatures, and, therefore, probably should be
sown a few days earlier than Dwarf Yellow milo.

REED KAFIR

The agronomic data for Reed kafir in date-of-seeding experiments
at Woodwsard arc shown in Table 24.

TanLe 24—Annual and average agronomic data obtained in o date-of -seeding
teat with Reed kafir grown at Woodward, Okla., from 1922 to 1926, inclusive

ACTUAL SPACING (INCHES)

Dinte of seading 19272 l 1923 1 1946 I;\\-ernge

GRALN PER PLANT (POUND)

GHAIN PER WTEAD (POUND)

LR
.13

Apr.ls oo, . . . i

May ). . ' E T 1L BYD

May 5., .-t 10, 735 ¢ i 17,140

dunel. . ... 4,313 B, 08 ¢ 10,321 -
12,675 I, 067 } 14, 374

July vl . et emmmmamaae __--....-.i 3oy B s
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TapLi 24.—Annual and average agronomic data sblained in a dale;of-seeding Lest with
Reed kafir prown at Wooedward, Okla., from 1922 to 1926, inclusive—Continued

DAYS FROM PLANTING TO MATURITY

T

Date of seeding 19022 105 ¢ 1926 IAversga
. . 4

13%
128
110
0

HEIGHT OF PLANTS (FEET)

58588l -

ACRE YIELDS OF GRAIN (BUSHELS)

]
[*R—1-T5 -1yl

ACRE YIELD OF FORAGE [(TONS)

1.4

1.58 !
1.41 -
232
243 .
L 4%

WEIGH'T #ER BUSHEL (POUNDS)

The average spacings secured were teo 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
mile and Sunrise kafir, as well as of Reed kafir, at Woodward. Reed
kafir matures in about the same length of time as Dwarf Yellow milo
nt Woodward, but in other localities it requires considerably longer
than does Dwarf Yellow milo.. It probebly can grow at a somewhat
lower temperature than milo and may be sown earlier without redue-
tion in the yield of grain in most sections,

EFFECT OF YARIETY

Varieties of grain sorghums differ in tims of maturity, in growth
at low temperatures, and probably in responses to light. Feterita is
especially sensitive to low tempersbure during germination and early
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growth, whereas Freed sorghum and kaoliangs can grow at lower
temperatares than the other grain sorghums. in time of maturity
the order of earliness for the gram-—sorghum groups 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 bs sown earlier than the other grain sorghums
mentioned in order to bring the crop to maturity in ample time.
Kefi. can withstand lower temperatures during germination than
can milo 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. Teterita and kaoliang should be sown at the same time as
or a few days later than the optimum for milo.
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®  DATE CORRESPONIING T JUNE I} AT WOOLWARLE OX2A,

Finvne S.—Aversge yields of Dwarl Yellow mile grown In dste-ol-seading experiments during
3 to 10 years nt eight experiment stations

Grain sorghums should not be sown so late that there is danger of
frost before the crop will mature, but in general the seeding should be
delayed as long as frost injury can safely be evaded in the northern
portion of the grain-sorghum region. Farther south the seeding should
be done late enough so “that the crop will nobt bead 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
occur. Seeding also should bhe carly enough to permit reseeding if a
stand is not obtained. The land should be prepared early and kept
{rec from weeds to conserve moisture while seeding 1s being postponed.
Delayed seeding may be of no advantage if the reserve moisture has
becn exhausted by weed growth,
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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 deate,” the
earliest station, Lewton, 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
optimurn seeding date for inilo 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.
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Ficore T.—Averngs yields of Down kafly grown in dats-of-sesding experiments during 4to 8
years b soven oxperiment stotions

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

The average yields of %)awn 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 sceding and optimum date is more definite. The highest
yield was produced from seedings made on either May 15 or June’l
at six of the eight stations.

There appears to be some relation between location and the best
date of seeding for grain sorghums in the southern Great Plains,
However, the sir 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 & greater neces-
sity for speeding up the maturity of the crop, in order fo avoid injury
fromn cool fall weather or frost. Too early seeding at the southern
gtations brings the erop into head during teo hot weather for best
development, and the crop matures without benefiting from any
late rains which may oceur.

Early-sown grain sorghums frequently produce & 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 erop has been cus.

MOISTURE

The moisturs supply during the heading period is am important
factor affecting the vields from seedings made on different dates in
any single experiment with grain sorghums. Sieglinger (1) showed
thet rains usually occurred during the heading petiod of those milo
plots which made the highest yiers in date-of-seeding experiments.
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ricune 8. —Langth of day (surise to Sunset) at latitudes 30°, 35°, and
10° north, {from May L to September 30
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Rainy weather produces cffects in addition to increasing the moisture
supply, such as iowering the temperature, decressing evaporation,
and prolonging the pericd of heading of the crop. Rainfall is very
irrogular in its distribution, however, and csn not be depended upon
to favor seedings made on definite dates. If the crop is sown rather
Tate on soil in which the moisture has been conserved it may benefit
from late rains which the early sown crop misses entirely.

LENGTI CF DAY

The length of day, or photoperiodism, has & marked effect upon
the growth and time of flowering and msturity of many plants
including sorghums (§), The length of day during the growing
period of sorghums at three latitudes is shown in Figure 8. If will
be scen thab in order to have the same length of day for any seeding
time previous to Junme 21 the sceding weuld need to be done much
earlicr in the northern latitudes than in the southern ones. On the -
other hand, sceding would be done much later in the northern iati-
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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 fouth in order to receive the same number of hours of daylight.
The extreme varintion in Istitude 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 longest days. This is equivelent$ 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 lLight
can not be detected by the response of the sorghum crop grown in
another locality.

The yiclds previously presented demonstrate that the best time of
seeding within the southern Great Plains bears only a partial relation
to Iatitude. The date nvailable, therefore, show no certain relation
between the optimum date of seeding and the length of day at seeding
or heading time within the area where the experiments were conducted.

TEMPERATURE

In limited experiments under irrigation at Sacaton, Ariz., and
Bard, Calif.,, it has been found that higher sields are obtained from
seeding grain sorghums after Juno 1 than before that date. The
heads from June seedings at Sacaton are larger than from May
ssedings just as was the case at Woodward, Gkia. The difference
is nob duc to soil moisture, because that factor is largely eliminated
by irrigation. Grain sorghums seeded in May ususlly reach the
heading stage in July during the hottest weather of the season, while
the June scedings 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 weve
obtained from secedings which headed during or immediately follow-
ing pericds in which the mean tempersture had dropped slightly
helow 86° F., in 8 of the 10 years. The crops of 1819 and 1921 were
the exceptions to the above condition. A similar comparison for
severat years at Tucumcari, N. Mex., does not show any relation
between yiclds and temperature, but the temperatures there seldom
were above & mean of 80° F. for any extended period, and the viclds
usually were low, owing to drought. Apparently femperature is
an important [actor controlling the dovelopment of grain sorghums
during the vegotative period. It probably accounts for most of the
variation in the yield of grain sorghums in date-of-seeding experimoents
which are not affected by drought or insects.

EFFECT OF IN3ECT INJURY

Chineh _bugs usually cause severe injury to grain sorghums at
Lawton, Okla., and occasionally at Hays, Kans. = Chinch bugs will
abtack grain sorghums during any part of the vegetative period of the
plants, but the older and less tender plants are better able to with-
stand the attacks. The plants in the earlier seedings at Lawton have
been Iargest ab the time the chinch bugs migrate to the sorghum fields
and, consequently, show the least injury and produce the highest
yields. The late seedings at Lawton [requently have been 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 cosst 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 wounld be much better
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FiGuRre ¢.—Ylelds of Dwar! Yellow milo in the date-olseeiling experiiments at Woodward,
O%la,, and the menn temperatures (o 5-day units) itom June 25 to September 13, for the vears
1917 to 1928, inclusive
from later seedings if the midges were not present. Late varieties of
grain sorghum sometimes can best be sown in July, so that blooming
oceurs after most of the midees have ceased oviposition.

SUMMARY

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

The nverage optimum spacings between plants for the production
of sorghum grain in rows 40 to 44 inches apart are about 18 inches
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for;;Dwarf 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 buft decreases the number of heads per
acre. There is a slight increase in the size of the kernels with wide
specing. 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
ecrop. The highest yields of forage are obtained from a narrow spac-
ing of kafir plants in the row and a medium or narrow spacing of milo.
The percentage of erect 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 per plent under condi-
tions favorable for tillering. Varieties which tiller freely, such as
Dwearf 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 tho variety along with standard varieties for which the opti-
mum spacing is known, in 6-inch and 24-inch spacings, and determin-
ing the ‘“‘spacing index.” The spacing index is the product of two
ratios—(1) 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, _

Tha yields of Dwarf Yellow milo from 6-inch and 12-inch spacings
are lower than from the 18-inch spacing, regardless of the moisture
supply. The yields of Dawn kafir are higher from the closer spacings
under average conditions and when moistare is abundant, but the
18-inch spacing outyields the closer spacings in dry seasons. Kafir
plants should be spaced about 12 inches apart where severe drought
1g likely to occur, in order to insure some production of grain.

Narrow spacing for all varieties is necessary where the sorghum
midge 15 abundant,

Tho yields of Dwarf Yellow milo were reduced about 2 per cent by
growing the plants in widely spaced rows (80 to 88 inches apart) when
the number of plants per acre was the same as in rows 40 to 44 inches
apert. Kafir and feterita yields are about 10 per cent less from the
widely sproed 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 & row.

Stover and fodder yiclds of all grain sorghums usually are decrcased
constderably by growing the crop in widely spaced rows.

The average vield of all varieties of gramn sorgoums grown in pairs
of rows widely spaced between pairs was 4.5 per cent less than the
averngo yield from the ordinary rows.

The general optimum dates for seeding the grain-sorghum varieties,
where insect injury is not probable, are about May 15 for Dawn,
Sunrise, and Reed kafirs; June 1 for Dwarl Yellow milo; June 135 for
Standard and Dwarl foterita; and June 15 lor kaoliangs.

Medium-inte seeding results in botfer stands, taller stalks, larger
heads, and shorter growing periods than does early seeding.

The optimum dale of scoding is related to the time of maturity of
the variety. "The earliness of sceding should be inversely propor-
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tional to tho eacliness of maturity. Milo and feterite are very sen-—
sitive to low tomperatures at sceding time and ordinarily should not
he sown until the soil is warm.

Therc is some relation between the optimum date of seeding grain
sorchums and the latitude, corresponding vegetative season, or
length of day within the southera Great Plains. The distribution of
rainfall has a pronounced offect upon the crop from various dates of
seeding in 8 given experiment, bub it is too irregular to be depended
upon for determining dates of seceding in any locality. Ample mois-
ture ab heading (ime is necessary for high yields.

The temperature during heading time is an importsnt factor in
determining the yields of grain sorghums. Mean temperatures higher
than $0° 7. during heading result 1n shorter stalks, smallor heads, and
lower vields than do mean temperatures slightly lower than 80° F,

Seeding as early as it is possible to get 2 stand is advisable where
severe injury from chinch bugs or sorghum midge is likely to oceur.
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