
ip ape tee ang 

ee 

ee 

S
e
 

Ea 
e
d
i
i
n
 a
 

Ne 
me 

perce 
I r
t
e
 

vn 
_— 

hy am 



UNITED STATES 

DEPARTMENT OF AGRICULTURE 

LIBRARY 

1 

Bull. 97681000 



Historic, archived document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 





ay 

UNITED STATES DEPARTMENT OF AGRICULTURE 
BULLETIN No. 976 

Contribution from the Bureau of Plant Industry 

WM. A. TAYLOR, Chief 

P Pehehiactov, D. C. PROFESSIONAL PAPER January 20, 1922 ; 

CULTURAL EXPERIMENTS 
WITH ‘GRAIN SORGHUMS IN THE 
; TEXAS PANHANDLE _ 

By 

} 

“ 

BENTON E. ROTHGEB, formerly Assistant Agronomist in 
Charge of Grain-Sorghum and Broom-Corn Investi- 

gations, Office of Cereal Investigations 

CONTENTS 
Page z Page 

History of the Experiments ...*.... 1 | Date-of-Seeding Experiments—Contd 

Description of the Amarillo Cereal Field Dawn Kafir 5 Re a ee 18 

Bryon: Sa pansies sei alles (ei t0!, While) wt fw) 2 Manchu Kaoliang .......... 20 
= ainadp i St eee “ Comparative Yields in Date-of-Seed- 

VSICAT PACEOPS > Ue))\e).0 e's dee et ave ine E B Po Mim eT ne NR 21 
Experimental Methods. ........ ae W | ‘ahh eae ie q ‘ 

i Spacing Experiments. .......... 23 
Plat Experiments .......... 11 2 

js Dwarf Milo ..../..... sh tah ea 
Crom Oto i. 5o ee avis due Or elk 11 D. Kafi 30 

Method of Seeding ...... UPA Aas 6 mipiatles eave NOMS IE rh wiihy 
Methods of Obtaining Data... .. 11 Environmental Experiments aie mie!) ee) wee 

_ Environing Conditions. ......... 12 rn deena ae RR Mee RARE Bir i 
Date-of-Seeding Experiments ...... 13 Chemical Composition. ...... .- 39 

Fe EO SRE Te BE ker aaa 14 | Summary ..--.---+-++-+-- 4t 
MVERCREU el allah oi cia! Go mi et tathaie oc haiug 17 | Publications on the Grain Sorghums .. 43 

\ 

ork Se TS ‘ hy 

’ 

WASHINGTON 

GOVERNMENT PRINTING OFFICE 

1922 

pte 

ni ey ; be 

gt 





UNITED STATES DEPARTMENT OF AGRICULTURE 

; BULLETIN No. 976 ¢ 
‘ 

Contribution from the Bureau of Plant Industry 

WM. A. TAYLOR, Chief 

Washington, D. C. PROFESSIONAL PAPER January 20, 1922 

CULTURAL EXPERIMENTS WITH GRAIN SORGHUMS 
IN THE TEXAS PANHANDLE. 

By Brenron E. Roruaes, formerly Assistant Agronomist in Charge of Grain-Sorghum 
and Broom-Corn Investigations, Office of Cereal Investigations. 

CONTENTS. 

Page. Page. 

History of the experiments...............--. 1 | Date-of-Seeding experiments—Continued. 

Description of the Amarillo Cereal Field Dawe lca iiss ppesice estes Nu see. ele 18 

Shaplone aa 2 545-2 Ee Soe eee SaG eee nae: 2 Mamchuikaoliam css ars. Weeki ep ouiae es 20 

ME OCR TOM ease oi. cee scrote mete Babies 2 Comparative yields in date-of-seeding 

Physi calbtactorsaer sereeten =: sheet ees 4 Cr OV ALIMONMISS Sa nosdacusnecsaeceseouun = 21 

Experimental methods................-----.- 1 e Spacin giexperiimentsa seme pe eee a sake eee 23 

PlatiexperimentSs ase cence see cheira vases 1j WATE TL Ose epee NL 2 Sah ee eee 23 

CLOPIMOtAHON ose oeee nee eee 11 DD a waka fire eer Moe peNe eee acre 2 raha 30 

Methodsof seedings: sep tesee os es 11 \|| Environmental experiments................- 36 

Methods of obtaining data............... it INGOMO CONG CANES soca coobenoaeueetOnasnee 38 

PM VATOMUN ST CONGILONS ss. sass eae cee eo 12 Chemical composition................... 39 

Date-of-Seeding experiments. ............... HSS 1m | Pe, UTNE EL Ts Vg etcetera te Os Sacer. 2 Cee SUR le Nosh 4] 

DvarlmilOr es os ac see os ere a ee ae 14 | Publications on the grain sorghums.......... 43 

TIER ac o Be SUB OBE Meee aeee HSE aie Rael lyf =| 

HISTORY OF THE EXPERIMENTS. 

HE OFFICE OF CEREAL INVESTIGATIONS began experi- 
ments with grain sorghums in the Panhandle of Texas 

in 1904. These experiments were conducted for three years at 
Channing, Tex., on the the X I T Ranch. In 1906 the work was 
transferred to Amarillo, Tex., where it was continued until the close 

of the season of 1919. Early results indicated that these crops were 
well adapted to Panhandle conditions, and the demand for informa- 
tion concerning them resulted in the expansion of the work, begin- 
ning in 1908. 

The data obtained are the basis of many statements made in 
numerous popular and scientific publications.» The detailed data 
obtained from the varietal experiments in the 9-year period from 
1908 to 1916, inclusive, are published in Department Bulletin No. 
698. The detailed results from the date-of-seeding, rate-of-seeding, 
and environmental experiments during the 6-year period from 1914 
to 1919, inclusive, are presented herein. 

1 A list of these publications is printed at the end of this bulletin. 
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DESCRIPTION OF THE AMARILLO CEREAL FIELD STATION. 

LOCATION. 

The results obtained at the Amarillo Cereal Field Station are 

applicable to a large part of the Panhandle of Texas (fig. 1) and to 
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Fig. 1.—Sketch map of the Panhandle section of Texas and the surrounding country. The Panhandle 
section as considered in this bulletin is shown by the shaded boundary. 

adjacent portions of New Mexico and Oklahoma having similar 
climatic conditions. To help determine just how far these results 
are applicable to other localities, it is desirable to know the physical 
factors obtaining at the Amarillo Cereal Field Station which influ- 
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ence crop growth. These factors are described in detail, in order 
that such comparisons may be made. 

The Amarillo Cereal Field Station (fig. 2) is located about 24 miles 

northeast of the city of Amarillo, the county seat of Potter County, 

Fic. 2.—Amarillo Cereal Field Station, rear view, showing weather instruments, farm buildings, 
and screened inclosure for cooperative transpiration studies, 1913. 

Tex. It contains 120 acres of level prairie land at an altitude of 
approximately 3,600 feet above sea level. This portion of the State 
was used almost entirely for grazing cattle until recently. During 

INCHES 

IW3B IWF IHWE SHO sH7TF (HEB 19/9 

Fic. 3.—Annual and seasonal (April to September) precipitation, in 
inches, at the Amarillo Cereal Field Station during the 7-year 
period from 1913 to 1919, inclusive. 

the past 20 years most pf the large ranches have been divided and 
fenced into smaller farms. Large fields of grain sorghums, wheat, 
and oats may now be seen, breaking the monotony of the great 
expanse of level prairie. 
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PHYSICAL FACTORS. 

The more important physical factors which usually influence crop 
production are (1) the soil, (2) the annual and seasonal rainfall and . 

its distribution, and (3) the seasonal evaporation and temperature. 

SOIL. 

The soil at the Amarillo Cereal Field Station is a dark clay loam, 
which is known on the Plains as “‘tight”’ land. It bears a close turf 
of buffalo and grama grasses. The soil is productive, which results 
in high yields when the moisture is distributed so that crops can make 
proper use of it. 

RAINFALL. 

- Precipitation and its distribution probably are the prime factors in 
crop production in the section of the Plains in which the Amarillo 
Cereal Field Station is located. There is usually moisture enough to 
grow a crop, but it is not always so distributed that the crop can make 
the best use of it. When it is not, crop yields are low, and in extreme 
cases total failures result. 

MONTHLY AND ANNUAL PRECIPITATION. 

Table I shows the monthly, annual, and mean annual precipitation, 
in inches, at Amarillo, Tex., during the 28-year period from 1892 to 
1919, inclusive. The mean annual precipitation at Amarillo for 
these 28 years was 204 inches, of which 152 inches fell during the 
growing season, or from April to September, inclusive. 

TasBLe I.— Monthly and annual precipitation at Amarillo, Tex., during the 28-year 
period from 1892 to 1919, inclusive. 

[Data (in inches) furnished by the observer of the United States Weather Bureau at Amarillo, Tex. 
T.=trace.] 

| An. | Mean 
Year. | Jan. | Feb. | Mar.| Apr. |May.|June.|July.| Aug.|Sept.| Oct. | Nov.} Dec. el an 

* | nua 

WSO 22s ere eis 0.42 | 0.57 | 2.10 | 0.21 | 2.70 | 1.49 | 1.85 | 1.93 | 0.24 | 2.85 |.0.16 | 1.08 | 15.60 |....... 
TSO SE ese oe 09s 22030 iy: 16 | 2.19 | 2.03 | 2. 05 | 2.67 | 5. 27 03 | = 28 | <..43°) 17223) | 16542 
1804 eee eee O28 |slealon ies 05 85 | 1. 30 | 3. 59 | 1. 82. | 3. 41 | 2.41 59 | 0 -82 | 15°81 | 16.21 
IUCR aa see ia oe 1.60 | 1.92] .16 | 1.31 | 1. 78 | 6. 84 | 2. 08 | 3. 87 57 | 2. 26 81 | .79 | 24.79] 18.36 
US9G ape 76 | .41 21 | 1.95 | 2.20 | 2.31 | 7.04] .63 | 2.45 | 3.09 35 | 2.68 | 24.28] 19.54 
gS fsa ees ne le2) 208 |aanOo 47 | 1.08 | 4, 44 | 2.32 | 2.16 | 2.71 | 273 | 1.63 08 | .63 | 19.16} 19.48 
SQ Seer a= .86 | .82 36 | .98 | 3.52 | 4. 81 | 3. 88] 4.03 | .48) .4i 34 | 2.06 | 22.54] 19.91 
1 BOO hosters zk P29 Oe 17 | .23|3.12| 4.45 |6.96| .51 | 6.09 | 1.15 | 3.24 | 1.11 | 27.39] 20.85 
IUDs ees 59 |. 47 48 | 5.47 | 4. 53 | 1. 84 | 3. 21 83 | 5. 25 | 1. 58 98} .07 | 24.40} 21.24 
TIOTON Lesa ase es i .03 | .48 02 | 4.90 | 5.99] .92 | 1.66 | 3.03 | 2.19 | 3.26 | 2.00] .04 | 24.42) 21.56 
TAOS a aie ats ae 74] 1.83 |9.14] 2.01) 1.45)2.42) .95|1.74] 2.24] .55 | 23.11] 21.70 
1903 See een .12 | 2.93 | .26 | .90] 1.79 | 2. 83 | 3. 38 | 4. 67 82 | 2.58 | 0 D5 e 220280 e218 
ODA esate 165) 208m) tad: 63 | 2. 88 | 5. 53 | 2.48 | 4.69 | 3.55 | . 44 20 | .69 | 21.33] 21.56 
LOOSE eH aoe 1.00 | 1.52 | 2.62 | 4.52 | 6. 16 | 2.19 | 3. 76 63 | 3.08 | .30! 5.09 | 1.45 | 32.32] 22.33 
O06 Seo wel ae .41| .51] .64 | 3. 23 | 1.18 | 2. 07 | 2. 90 | 6. 76 | 1. 96 | 2. 49 | 2. 58 19 | 24.92] 22.50 
UGO TE ete aes! DW | 2402250 GON ele Oa les On Gs 205 | Reha le ge9 66 | 1.46 | 18.09} 22.22 
IY SS er ee £26 | 272 TS 900! 355) 1s on pean onions terse 40 51 | 0 19.05} 22.04 
LONG cea 07 | .22]1.20] .50| 1.08 | 4. 72 | 3. 63 87 | 2.19 | 1.18 | 3.25 | .54) 19.59] 21.90 
OQ Ee enone ROSaee ly 34] .59!12.99|] .6613.57)2.19) .05 26 28 | T. 111.15] 21.34 
LOT ey .13 | 2.88] .50]| 2.76] 5.88} .20}3.85| 2.97) .85 84 94; .95 | 22.73] 21.41 
QUE Bee aac T. | 1.94] .82] .72]| 1.67 | 1.90) 1. 88 | 2. 28 | 2.28 39 02 | 1.18] 15. 08] 21.10 
A QUS Aue eee SS Gy eg als 7a Th Cok Oh eyai Tet SGI ae 61 | 1.98 | 2. 84} 18.97} 21.01 
AQUA Seeks. | £06 |) 10) S15 ir 954s 430 S45 SOF 2597 Ome As AG are Ee SLO 2 fae Ones 
LOT a MRE ee Se 72 | 1.60] 1.00} 5.05] 1.70 | 1.04) 4.14] 5. 85 | 4. 69-} 1.55] .18| .13| 27.64) 21.21 
AQUGHe Sees 300} 0251) stom denn . 89 | 2.18} .94 | 3. 82) 1. 76) 2.90) .40 88 | 16. 43 | 21.02 
IG) ICE ena Sastre 69 322 Nee25 71 | 2.49 | .83]| 2.68 |} 6.17 | 2.05 34) .59 04 | 17.06} 20.89 
LOU Bere See 1:01 | .26| 1.06} .48 | 2. 23] 1.43 | 2.23] 2.36] .64; 2.47) 1.16 | 2.78) 18.11} 20.74 
LOTO E eat ee .73 | 1. 73 | 2.56 | 2. 08 | 2.94] 1. 75 | 3. 21 | 4.58 67 | 1. 26 50 | 22.01 20.81 

| 
Average.| .47] .83] .59 | 1.72 | 3.01 | 2.43 | 2.96 | 3.04 | 2.25) 1.47] 1.05] .89| 20.81 |.....-. 
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Both the monthly and the annual precipitation fluctuate widely, as 
is shown in Table I. The rainfall in April amounted to less than three- 
tenths inch in several different years and to more than 5 inches in 
several other years, which is a difference of almost 5 inches between the 
extremes. 

same range of fluctuation as April. 
ing to about 8 inches. 
is from 11 inches in 1910 to 32 inches in 1905. 

June, July, August, and September each has about the 
May has a wider range, amount- 

In the annual precipitation the extreme range 

Tasie Il.—Daily and monthly precipitation at Amarillo, Tex., during tie 6-year period 
from 1914 to 1919, inclusive. 

[ Data (in inches) furnished by the observer of the aed States Weather Bureau at Amarillo, Tex. 

Date. Jan. | Feb. | Mar. | Apr. May.| June.| July. 

poe 0.01 

Aug. 

= 

Sept. Oct. Nov. Dec. 
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TaBLE II.—Daily and monthly precipitation at Amarillo, Tex., during the 6-year period 
from 1914 to 1919, mclusive—Continued. 

| | | 
; 

| | } | 

Date. | Jan. rah |e Apr. | May.| June. July.| ‘Aug. | Sept.| Oct.}| Nov. | Dec.| ae 

1915: | 
OG Maelo mean FF AIO 5 Sal eee aa me a O393" | Peiesplhe epate | eee Os 01 peste Bi Seen eee eee 
ST tn TA ee Reverted a. iat ecsees ee AT ag FOE I ROVOGs eet ck ae [san alee 0. 02 
Periigh Si Miteay se CecA he) Bale neal i meee Pee re eee JOO7 |e zeke WOL55.\2 evct hse | Oe re Pee eee me 
aa eam ah Mae OLN 25 See Pyeraabe. Ondo lies lies |kOLO8) | eeae [05 eee eee Ee Reaae feat rit 
SO id BE Nee ee Re ALD) | 2 Se so aa | 507) Odie ee ees Pee ay (hs oa Pewee a eee ae 
CY ipeaeae ay eee ae HIGH Soaks: DA ee ee leek oe | Seeks eee nae eg apis zeae OGt sare 

[Soage 
Totaleeee ee 72 | 1.60 | 1.00 | 5.05 | 1.70 | 1.04 | 4.14 | 5.85 | 4.69 | 1.55) 0.18) .13 | 27.65 

1916: | | 
Rese oh Re ne Ine 2027 sae BD ah cecal 2 elke pean | eRe rege de Lie A See es [ce sep age 
Es DIY Ss a en a ecco Penae al meann cael ks Wea ET tl AEN ug lla oes ihe de lee eS eat A [ine Hiceak | procs ed ere 
PRs os SNGE Silesia oer ae LO a a el ON Hes See eas] a NES Le) tel ee 
A Sie Wes ea 6 SINGS esac es lage le SOON | eee (eS el (eee (eee ue | SP RY a 
aaa a cee grad je amy rca FES E Be Searap iee A Uy (eee fecal beng Pe eee i Cuetec sf 
(Pied aig Dr ea neg AR i pe a 206: |e ROL EE | ee ORs cease | oe | ee ee 
fee ie es MARE a cae peas Stones |e FEELS so ae | ee ee i | ae aera hanes I sees 
i GaP aie alae hea teins ep ycilawby alter alc Soe | 08 406 2c 08 4c 05 ese ees 
Oia eine ene tel: sea pe Oretal| eee ants | Cee ia Ded Keer |e ae a fe ia hi pice alli Sete Egeremeee iteccinee 

HOR Oe eee Vaal eee Pia see [eh i lee este ee AG aeae(it| ener 204° Baer 
Dyas On Geert iyo mies reteee hasan pe ieee Shes lintiees S01; |. 302° | 0c 2 lee aes 
POC IGT Sree SET tate ys eerie OAL ie ae ke OSs Pee ie eae S01, | 2 88)| Doe eee 
Tae atin ides nal ere aie pe a A “AGG ee ll ease COR ee 029) 03a ee 
PAP erent ete te fevecat AP ERs 07. [eee ORs [eas SOL ee sel IS nae eee pe ees 
Lt ee ae RN eel ge aoe Rea PhONa yl eee a ane aS = ok kn Chl eee aia ees 
GRR ee ere A Viaig esses (artingees |. amaed ete BS Ne Soe (4s Eee epee bon ite eal aetereerceeny ea 
TW Grae 2 an eine Do ry eee a SSB ile Gu eal eee AS) ae Oilers Be Slate g2 hee 
SS ent cee NON Jen PU IE ea ety Ried Se eRe Sek ae te GON | Dae SOD lee Wy (es eta Pete ae ee 
LO ie Poe ead el eee ah I hecho i dl eS SSF D7) e SOLS see |e Ee ee 
Dekh) melee Ne Ai Wi el oceeeteon aan tees eee Tes [998 | eee ve se eee 1 6s| eae 
DAs CAN ee ida obahae oan | Oi ake ana aaa im belated pA tac 2 TAG) eee Se Ay elie een cales oe 
Dp Ry EAU ee Mell Pe ch a facie peek pemieeae h efi i yl oer BC: Vr ead [eee 0a | a | Aseceate || Sale Reece 
93 Aa ae ee hee bo cht oto nten ee 9.17 | ee ei | fan ater oie | anetay ioe Heeateer ase AN. .70 Spo Cor los Se.ollosiooe i at 

hain Poke Re [eae ai eee | [aR le Set iss ie ees | ae ee (Pe 20e1e | O4 ia? oe a Gee bos ees 
aes ah vibe ae Net PS gas pea nO Dr Lames. data eee ecm e Neeie esate sl eretepiat eee Be [eae ee 
DG ree ners mas A eT Where (4a Meena f phe scree eonaerty Fete Ent a ROC Fee 
DUG ea ea ee SD sil eect a ypcteay a reve RNR cde INTO | Nye Oeste Ree eae) emer ene ara reesei) | Sa Keg 
DRC eae Te Ages A Wat peewee Mh cl ae ede 1) gic We eee eaten SO3 Shean a 
OMS Soviet Ae! OTS fo cee ae oe Ost eee tps ees Faeries erect ay” ibs 
SU aati ae re Misi eee a gene Ries et Paes BI Ses TPS al Gales ek ie ries tel ee See 
Si Rena eas aye ee eee eed| A (iH omega NES Ga tale aa eter. Ae een neds esate |. Shere iaileg Bee ee 

| | pene | ae ee eeeeene ee | ee ae eee 

otalserso 1a es 536 12 202") bebe | tle el ee RO Oat S: | Oa Raa ea el bN 90 40} .88 | 16.43 

1917 
| 

iTS esas Or whem: 7.25| Sere Mtge [cere a OR Fat Gh ke eee Ly Ree tee 3 11"). DOE See ee ee en ae a 
Pepa toh SAN ee el Sa: seek Gaal eae eee tak ale Ace ae | Ea Ria eaeens SOS ei ick een =e 
Fae sennes lla elle te a | ee ae ez eee eee eee 5 OB: As ee Ba Ge eee | eee ea 
LTS tend eB DO ooh Vint on enter DUNG | ged ee a ea eee 60) ho, ie 2G es ea ole ewe ae 
LAU iE asl (Ps Weer [pees me = fos Nt Fe eee Saleen ee fie Digi cl eee amore Comer, pipe «oe o 
Greek Fee eee ale raul so, te aa Bee rie eee eine Parra ere i Glens Mel ree 
Tae ne See eng seh ae aS RS 2 PARSER ces | ra ese | eee | ees SAD | Soa via ad Peace oa “Oth ae ae 
Rese dase chal: tas Sule 6 Panadol laae Sf als SIN a eS Dena tn 299) |r ogi|= ash emee abies? 
akan Or an ae gon) Retin Amn CNN (ess GAL AeR LOE BY el egies Hee ae os Bila Re Pepa Eo ae 

LEIA aN B'S ls) | SS Pe Ohl ee 29 Bay | eee | ten ede S| ea ee Vier Ae ceee eee) — 
TUNE ee Sie ah all pe | ihe, Cha are reo e\ioeah Dal wae ca FIVE B SOA aes erie te aaa 1 ae 
TD io a WN | <-* Seo eee 5 (G) eal a Oe sae pe ea fy mop A eee Ne ee | 22 ES eee 
Ree ee hep oes Pe 409! ||=steee daha ny (0) Kae Nene o7- l eeae F eene 102: tree sal Sepa |inckine alse Sot een 
UA eae we se $2536) |, 22s eee NOG O2 | See £06.) 206 i BQ a ae oe See eee 
as oe aa Co SS: [Ste a ee a es aes is Weal see 500} re BSc tetecesbscacy emacs Oe wane 
Tee ae eee ae 04: ie vs ro] Sie ea eee Caen 1290" |'P 296s |S O4als aie eG aes {arian 
Te (eight fo ae motel ee [Eun ot BAe, ae ic SV ge Be 2285) GT ul axes eee POSup eee ty Bae 
TRS Se ae ee Sls ae RS A OE elie: oo eens ae sal ese a eg pee eae 
TOG te oe Seca eiaien Mie eae Betsey a ass, 3 Hevea ise Mees We scala Set eee TOS). | oo eee eh ee 
Oasis Oe SOL -| st 75 See eel ape Rite ae “OL | oe em [ees lac eae PRE sare ete - 
Diesen erat Sie) to) Ben ei SN ACS pote Wh es GB | eee a eee | Reeteet 
DOU ters 4% 06 :| 25h) eee 2 eae ROSA Ee ee Be: (0 eee ce a Sl St Rage ee eS euges 
Dart menace et Nieegireey Mere rig ec Oe ie IE te ei Rak Sees eases cs Biya eases ool SL eA pence peter a 
DARE ae se (Lg. ts | see Nc lee | figs | Wor by ie ea eer id ieee ee cis EM eae ce at ta 
aie ne eee ee eee Me mraeae, OME CUDO VG Heke hn een eA MSN) i Ee I lw 
DT el are a a UO ae bate GWEN haat Pu reo eceees Mla | se ore te a Ibe Ne Se ee Mia 
3 7f sae Reicets MO rin Meee Wee Were Ne) eee he Ce 2 SV esas Seo eee rae 19% |e 27 See SOG RIM ats ey 
Ts a Seal ae rat el aR ete Pe EE [h eeaas ee ee pe es OL | sa ee ee ee ea See 
DO tau ee wut ES Wa oe a | eee [Sees ellen SLE rans eae LOS ul coade 2 7 es 
Sig Sas Rees Ne Re a al em ep (PS aS a 2 (aoe oe | ee 2. SAS Rao gs es ee 
Biers) haat ee eco, | Se A Sa ai JA5 | Lore oll Ss eae [cae pe 2. eae 

Moisi lees eee . 69 | 22) | 25a Ser hl Oa4ON esa 6 Salneal fale sOs 34 | ay 04 | 17.06 
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TasBLE IIl.—Daily and monthly precipitation at Amarillo, Tex., durvng the 6-year period 
from 1914 to 1919, inclusive—Continued. 

DISTRIBUTION OF MONTHLY RAINFALL. 

( 

Date. Jan. | Feb. | Mar. | Apr. | May.| June.|July.| Aug. | Sept.| Oct. | Nov.| Dec. ae 

1918: 
eR eee ees eee le ABE. Se Seal a sase heh. seine oe ey, (ea 3 so lone eds aed Genie Scared ise eeae 
2 ree Stee eee Ao eeaae's ORO salen cealign erst 0. OL A Dal ae et ONO S eat sel Ieee vetes| renee | ee 
SER ABS Os SHG Meir Ieee se OZ sae ce 0. 14 FT See a OY HOG a ells uke paler tea oR heey 
Z| ER Fg Wi SBE Reg 0 (Ry ca i 9) ad Ole a EN SHAUN | 2 ae Re ti ee ap | 
Ee elec EF ed Cee | (in eae PO SUWe st Olt ie xee ease kates SOT SS EPC dle rk Sey hescee teat karts ar 
(Bhi I ch a re a fl cee | ae eau T aS eae (Oe es a SAS aU a WO Te 
aR ENR EE ee pales Ache eaa let Ya Seeley eee wie 8 2 Op Ses wee 1 243)8l GS cil eee ONO4 Ee coe ee 
rarer eaters Hebten eels Serwal|ta anya ech ee OSS Ree Fen 0. OL BG Fes Ball ate oa ere aml eo a 
OR eas ete teen ae Foy eee al ay ewes al en. Bs LN ee ey28 | pase CORO sale ee esa ry ot Ae 

LOS are se QUAG ie erence ail Sree se elo All eta ranctravsl| cree, avec NS ees Al AD Meee crol em eros eee 
TNS Pes i a el STS ae OAS ESS codlloos oar AULT |e es ANS eee ase ne OM a ymoaltcosies (eres 
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The total annual and seasonal rainfall in the 7-year period from 
1913 to 1919, inclusive, which is shown graphically in figure 3, easily 
may be misleading. Because of the irregular distribution of the 
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seasonal rainfall, the varying quantities deposited by different showers 

and the manner in which it falls are not shown. These will be better 
understood by a careful study of the data in Table II, which contains 
a record of the daily rainfall, with monthly totals, throughout the 
6-year period from 1914 to 1919, inclusive. 

The annual and seasonal rainfall was sufficient to produce fair to 
good yields of the grain-sorghum crops in all the years during which 
these experiments were conducted; but in several seasons the low 
yields obtained were due largely to the unfavorable distribution of 
the moisture. This may occur in several ways: (1) Much of the 
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Fic. 4.—Average monthly precipitation and evaporation, in 

inches, at the Amarillo Cereal Field Station during the 

growing season (April to September) in the 7-year period 

from 1913 to 1919, inclusive. 

annual rainfall may come within a short period, either near the 
beginning, in the middle, or at the end of the year; (2) the seasonal 
rainfall may be Chen in quantity but poorly distributed; or (3) 
the rainfall may be fairly evenly distributed and about theses in 
quantity and yet be unsuitable for crop production, as when it occurs 
in light showers which do not penetrate the soil and are soon evapo- 
rated. The seasons of 1916 and 1918 are good examples of the last- 
mentioned condition. Showers amounting to less than half an inch | 
may add little or no moisture if followed by high winds and bright 

sunshine, which cause rapid evaporation. 
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TEMPERATURE. 

The data on mean, maximum, and minimum temperatures, by 
months, for the growing season (April to September) in the 6-year 
period from 1914 to 1919, inclusive, are given in Table III. The 

summer days usually are warm to hot, followed by cool nights, which 
gives a wide range of temperature during the 24 hours. The maxi- 
mum temperature frequently goes near the 100° F. mark, but seldom 
exceeds it. June 29, 1918, was the hottest day recorded in this 
6-year period. On that date the temperature registered 106° F. 

TaBLE III.— Monthly data on temperature and wind movement recorded at Amarillo, Tex., 
in the six months from April to September, inclusive, each year, during the 6-year 
period from 1914 to 1919, inclusive. 

Temperature. Wind. 

; ximum Minimum. A Year and month Ma u nimu Brey eile iNonthly Highest 

Mean. _ ing move- eed 

Reading.| Date. | Reading.| Date. direction.| ment. ment 

Season of 1914: O10, 7%, Oh, Miles. Miles. 
ANS 0) Lee eps ae 56 88 21 20 8 SW 9, 827 40 
Mayers ee i aise: 63 95 10 42 12 s 8, 416 37 
TIMOR EE Shire ne 76 99 26 57 17 SW 10, 429 40 
UWhyjoacenann memes 78 97 31 60 2 Ss 6, 023 40 
INI SUStEe eee ee 76 94 31 57 28 S 6, 559 31 
September....... 73 98 6 49 28 SS) 7,938 40 

Season of 1915: 
ATT ets Beier 2) he 57 88 28 29 1 S 7,997 46 
Maye ec ee aoe 62 92 25 30 a S 9, 263 44 
DUNC eae Hes te ae 72 103 20 42 7 S 8, 841 37 
JLB y/o eta lee tae 75 102 11 52 5 S 8, 893 44 
AN UEAU IS hee oe 71 95 4 48 30 S 6, 232 27 
September....... 69 94 10 47 30 s 7, 860 33 

Season of 1916: 
Aprile Sees. eee 53 87 1L 26 8 NE. 9, 123 42 

Chifet noel a eeeee 67 98 31 35 1 SW. 9, 585 37 
Sune ree eee 75 100 21 50 7 Ss. 8, 988 35 
Dalya eee 79 100 3 61 7 Ss. 6, 856 25 
ANI EUS Se ene 77 97 13 55 28 S. 7,652 39 
September. ...... 68 91 10 40 29 S. 8,174 35 

Season of 1917: 
oyu U Leas eer 55 90 23 26 8 S 10, 157 42 

Maysersanior eesce 58 98 17 30 7 SE. 9, 032 25 
ITC ee eee 74 100 12 38 2 SE. 8,972. 40 
Ufiul hits Gee vemaeee 79 100 14 58 4 Ss. 8, 393 32 
NOT Oe Bo bgocoes 74 95 7 49 29 Ss. 7.147 39 
September.....-. 69 94 7 40 27 SE 6,4 35 

Season of 1918: 
UN oo LS ae Se eeeeeee 53 87 26 31 21 SW. 8,176 37 

BYE cc sees ,e: 68 93 24 35 10 Ss. 8, 943 32 
Due see 77 106 29 54 1 S 6,727 26 
Vly eae 78 99 10 58 1 S. 7, 823 32 
J NURS Sigapeceredes 78 98 2 55 31 S. 7, 898 38 
September....... 65 99 14 37 20 S. 8, 176 26 

Season of 1919: 
ATI. asco eee: 55 88 21 26 10 SW 8,417 44 
MA Ri cisinreiscaic ce 62 87 3 45 20 NE 7, 060 39 
DUNG Sse eee ee te 69 90 7 38 2 SE 6, 561 42 
Uti eae See eeene 76 95 11 61 22 S 8,341 35 
DREGE RUA oclondoe 78 101 6 60 8 | S | 6, 760 38 
September......-. 71 99 2 47 23 | S 7, 730 31 

In winter the temperature sometimes reaches zero, and occasion- 
ally lower temperatures occur for short periods only. The average 
date of the last spring frost is about April 19 and that of the first 
fall frost October 30, leaving an average frost-free period of 194 days. 

52686°—21— Bull. 976-——2 
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WIND. 

Data on wind movement are shown in Table III; also data on 
temperature. The total wind movement is high for each month 
during the season in this 6-year period. The lowest total movement 
recorded in any month was 6,023 miles for July, 1914, and the highest, 
10,429 miles, or an average of 14.3 miles per hour, for June of the 

same year. Some days are calm and others are partly so. On other 
days. the wind reaches a very high velocity. A maximum velocity 
of 35 to 45 miles per hour is not uncommon. Such high winds are 
often injurious to the grain-sorghum crops. They may cause damage 
by covering the young plants, by cutting them off with moving 
particles of soil, by whipping the half-grown plants into shreds, or 
by blowimg down the crop when it is approaching maturity. 

EVAPORATION. 

A great quantity of moisture is lost by evaporation at the Amarillo 
Cereal Field Station. The prime factors influencing evaporation are 
precipitation, wind, temperature, and sunshine. The highest evapo- 
ration naturally occurs in periods of low precipitation, high tempera- 
tures, strong winds, and bright sunshine. 

Table IV shows the monthly precipitation and evaporation at the 
station during the six months from April to September in each year 
of the 7-year period from 1913 to 1919, inclusive. The evaporation 
measured is from the free water surface of a tank 8 feet in diameter. 
These data also are shown graphically in figure 4, where the enormous 
difference between the precipitation and evaporation may be noted 
at a glance. On the average during this period the evaporation was 
3.75 times as great as the precipitation. July has a higher rate of 
evaporation than any other month, averaging 10.8 inches in this 
6-year period; August has an average of 9.3 inches. 

TABLE IV. — Monthly, seasonal, and 7-year monthly average precipiiation and evaporation 
at the Amarillo Cereal Field ‘Station during the six months from April to September, 
inclusive, in the 7-year period from 1913 to 1919, inclusive. 

[Data (in inches) obtained at the Amarillo Cereal Field Station in cooperation with the Office of Biophysi- 
cal Investigations and the Office of Dry-Land Agriculture of the Bureau of Plant Industry, United 
States Department of Agriculture. | 

| 

April. | May. June. | July. | August. ena, peste 

Year. | ‘ | 

, Prec. |Evap.| Prec. ‘Evap. Prec. |Evap.} Prec. Bole ap.| Prec. eeane Prec. lev rap. Pree. Be ap. 

oe. ee 
Tey Se eee erievaz.| 9.8.}-2.3,| 7.0 | 1:4 | 12-7 |90.54) 1023 terb 6eleco Ot rake gee 
Ji) ee Seon ae 1.3} 6.7 | Ged l~ .2) 10.0) 1.9 | 180) 2:3) 8-90) Set 8.0} 11.3 | 49. 
HONE Horka 4.8| 4.6 6.9| 91:21 8.8) 3.7 | 9:3] 4.6 10°73 | scetOollGee yeaa ee: 
LOLGESiase 4 ee hy Le S4l 630 10:8; | 2.7-|, 10.7 \\. 422.) AA Zo| 354.) AQEON eo sae esha 
AE Ly (eee oer = Ou lereend 7.6 ot | 125 296 |) V2U4 Seo I Si Gale ele mos Ciesla Selene 
DER Ere (Ske Buy |e) H. Oyly A.D | 102 DOs Fal 9222, Oe 2 dah feeb 937 Lao 
1OLO Eee see 2.5} 6.8 Sad |e 0.) 2929 1 224 LOS Sn roa ell Bare fa 52. 

Average.....| = 6.6 8.71 1.6| 9.9 eos BAe me we east) ae 53.7 
| \ 

ODI Or pp 

\ 
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EXPERIMENTAL METHODS. 

The prime objects in conducting the experiments reported herein 
were to determine the best time to sow the crop and the rate of seed- 
ing from which the best yield can be obtained and to compare yield 
and composition of crops from home-grown seed with those from 
imported seed. These experiments were conducted in plats under 
conditions which conform as closely as possible to good farm practices. 

PLAT EXPERIMENTS. 

The plats used in these experiments were 8 rods long by 1 or 2 
rods wide, containing either a twentieth or a tenth of an acre each. 
The rows were 132 feet long and 42 inches apart, each row repre- 
senting approximately 0.01 of an acre. In some cases 10 rows 
constituted a plat, and in others 5 rows. In sowing the seed the 
rows were made longer than 132 feet, and when the plants were 
about 1 foot high the ends of the rows were trimmed to the proper 
length. Each plat was bordered on either end by a road, but the 
sides of the plats adjacent to the roads at the ends of the series were 

protected by guard rows from undue influence from that source. 

CROP ROTATION. 

The crop rotation practiced on the experimental area for at least 
the past six years has been cowpeas, small grains, and grain sorghums, 
in the order named. 

METHOD OF SEEDING. 

A 2-row corn drill fitted with special sorghum plates was used 
for sowing the crop in all these experiments. Seeding was done at 
a rate heavy enough to insure a thick stand under normal conditions, 
with the idea of obtaining a stand sufficient for these experiments 
if the conditions were unfavorable. Occasionally, the desired stand 
was not obtained. When the plants were from 6 to 10 inches high 
the plats were thinned by hand, wherever possible, to the stands 
desired. 

METHODS OF OBTAINING DATA. 

The data on plant and stalk spacing and on the occurrence of 
suckers and heads were obtained by actual counts of the plants, 
stalks, and heads in all the rows of each plat for which such data 
are presented. The percentage of suckers is determined by dividing 
the difference between the number of stalks and the number of 
plants by the number of stalks. The percentage of erect heads in 
Dwarf milo is determined by dividing the number of erect heads by 
the total number of heads produced, and the percentage of headed 
stalks is the number of stalks that bore heads divided by the total 
number of stalks in the plat. The growing period as given here is 
the total time elapsing from seeding until the crop is ripe. The 
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vegetative period is the time from seeding until the heads appear. 
The fruiting period is the time from the appearanée of the heads 
until the kernels are ripe. The height of the plants is the average 
of several measurements made at different places in the plat. 

Harvesting is done with a corn binder, leaving a stubble about 
6 inches high. The bundles are shocked in the field and left from 
four to six weeks to cure before thrashing is done. They are then 
hauled to the scales and weighed. The heads usually are cut from 
the bundles before thrashing is done, but occasionally very dwarf 
varieties are thrashed without heading the bundles. Thrashing is 
done with a Keystone No. 1 separator. The thrashed grain is 
weighed as it comes from the thrasher and the acre yield computed 
therefrom. The yields are based on 60 pounds to the bushe! for 
kafir and 58 pounds for all other varieties. 

ENVIRONING CONDITIONS. 

A brief summary of the environing conditions during the 6-year 
period from 1914 to 1919, inclusive, is given to aid in the interpreta- 
tion of the results obtained from these experiments. 

The season of 1914 was not favorable to high yields. The first 
three months of the year were without precipitation. April had a 
number of light showers, but none of them penetrated the soil to any 
depth. May was unusually wet and cold, which caused poor germina- 
tion in most plats of the early seedings. June was remarkably dry, 
and the light rains in July furnished only temporary relief to the crop. 
The rains in early August stimulated growth, and were followed by 
about an inch of rainfall in the first 12 days of September, which re- 
sulted in only fair yields. 

The season of 1915 was exceptionally favorable, resulting in the 
highest yields in the history of the Amarillo Cereal Field Station. 
The seasonal rainfall was sufficient and so distributed that the crop 
at no time suffered for moisture. | 
Dry and unfavorable conditions obtained during the season of 1916. 

May was dry. A good rain fell on June 4, followed by a number of 
light showers during the remainder of the month. July had a few 
light showers, but the next rain of value did not come until August 20 
and 21. This was followed by dry, hot weather during the remainder 
of the month and the first 10 days of September. The hght rains of 
September furnished only temporary relief, so that very low yields 
of all grain-sorghum crops resulted. 
ere the séason of 1917 enough moisture fell to grow good crops, 

but the distribution was poor. The moisture for April was less than 
half the normal, May was slightly below, and June was almost bone 
dry, only a few light showers falling. July was normal in rainfall, 

rn. 
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and August was abnormally wet. Had the distribution been such 
that the crop could have made better use of the moisture much higher 
yields would have resulted. 

The season of 1918 was very poor for crops, resulting in low yields. 
Each month from April to September was below normal in rainfall. 
The moisture received was reasonably well distributed, but in many 
small showers which made no impression on a dry soil. 

In 1919 the seasonal rainfall was about normal in each month ex- 
cept July, which was 14 inches less than the normal. At seeding 
time the temperatures were rather low, and much of the seed rotted in 
the ground or failed to germinate from other causes, which resulted 
in thin stands in many plats. Otherwise the season was favorable to 

Fic. 5.—Early-sown and late-sown plats of Dwarf milo in the date-of-seeding experiment at the 

Amarillo Cereal Field Station, Amarillo, Tex., on July 2, 1913. 

crop growth, and fair to good yields were obtained, considering the 

thin stands in many plats, 

DATE-OF-SEEDING EXPERIMENTS. 

The plan followed in the date-of-seeding experiments was to sow on 
three dates each year. The first or early seeding was made as early 
as conditions were at all favorable, which usually is about May 10. 
The normal time for seeding grain sorghums at the Amarillo Cereal 
Field Station is about May 25, and the latest these crops can be sown 
in that locality with any assurance that they will ripen before cool 
weather or frost is about June 10. The early seeding was made on 
May 10 in 1915, 1916, and 1919, and on May 11 in 1914 and 1918, but 

in 1917 seeding was delayed by rains until May 16. The normal seed- 
ing was made on May 25 in 1914 and 1917, on May 26 in 1915, on 
May 27 in 1916, and on May 29 in 1919, but was delayed by rains until 
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June 3 in 1918. The late seeding was made on June 7 in 1917, on 
June 9 in 1916, on June 10 in 1914 and 1915, on June 12 in 1918, and 

on June 20 in 1919. | | 

Four varieties, Dwarf milo (C. I. No. 332), Feterita (C. I. No. 182), 
Dawn kafir (C. I. No. 340), and Manchu kaoliang (C. I. No. 171), 

were included in these experiments. One plat of each variety was 
seeded at an early date, one at a normal date, and one at a late date 
each year. In the early and late dates the varieties each occupied 
tenth-acre plats, and in the normal date they occupied twentieth-acre 
plats for each year during this 6-year period. | 

The results obtained from the date-of-seeding experiments are 
shown in Tables V to IX, inclusive. The results for each variety are 
shown separately first, and the averages of the four varieties are then 

included in one table to facilitate comparison. 

TasBLE V.— Yields and other agronomic data in date-of-seeding experiments with Dwarf 
milo at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 
to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds.] 

Row spaces), ea ae __ Yields per acre. 
Year and time Suck- act Been a aa 

of seeding. | ; ers. eads.| 7 
Vege- | Fruit- plants.) Crop-=) Togal 4. : 

Plants./Stalks.| +779, ing. Total. ; crop. Grain. 

1914: Inches.|Inches.| Days.| Deys.| Days.| P.ct.|.P.ct. | Feet..|'P.ct.| Lbs.:| Lbs. | Bush. 
Wridhysssase 10.3 3358 73 28 | - 101} 64.7) 99.6 3.3} 31.9 | 5,260 | 1, 680 29.0 
Normal 1 B35 fe) 65 26 91 47.2} 99.8] 3.0] 32.4] 5,440} 1, 760 30.3 
ateseas- 15.8 3.8 70 26°] 96 76.1 91.1 3:3) | 2 a8u8 | 4,100 | 1,570 Dita: 

1915: ‘ 
arly oe 27.4 6.6 84 | 41 125 75.9. | 73:0 3.8 | 40.9 | 8,320 | 3,410 58.8 
Normal 1221 4.5 74 45 119 | 68.0). 91.6 4.5 | 39.3 |10,380 | 4,080 70.3 
hates. : 8.2 355) 62 36 98 | 57.7 71.1): 3.8} 36.9 | 9,680 | 3, 580 61.7 

1916: : 
Wanliveeeaae 6.9 4.0 80 | 32 112 42.4} 99.3 PAW) 18.0} 1,000 180 3.1 
Normal Ue tl ay Cf 78 36 114 | 52.6, i6U 2.3; 27.2) 2,060 560 9.7 
Hate 8.3 4.9 69 26 95 | 41.4] 80.2 2.0] 20.3 | 2,300 470 8.1 

1917: 
Narhycenss- 6.1 3.6 90 15 105 | 41.3 89.6 3.3 | 29.5 | 7,360 | 2,170 37.4 
Normal 6.1 3.4 70 35 105 | 45.1 78.8 3.3 | 20.8] 4,800! 1,000 1652 
Mates. sas 10.1 5.8 89 28 OE GPS 7 70.6 4.3 37.9 | 5,540 | 2,100 36.2 

1918 | : 
Harlyecese- 6.3 One, 106 26 132 18.6 | 93:8 2:3| 14.9) 1,140) 170 2.9 
Normal].... 4.7 S50 83 33 116} 21.5} .92.1 2.3| 15.6] 1,800| 280 4.8 
atest 4.2 ae of 80 27 107 13223) 596.0 2.5 | 14. 7| 1,460: 215 B57) 

1919 | | 
Harly. so... 10.5 4.4 87 36 123 OSHIM Ae eae 3.3 | 25.4 | 4,600 | 1,170 20.2 
Normal. 17.0 5 Ui 76 27 LOST NGO6344| Sere 3.3 | 48.3] 5,840 | 2,820 48.6 
Mates. 2. Sie Roll 63 19 | 82 AG Sle hose 4.0 | 28.8 | 4,540 | 1,310 22.6 

DWARF MILO. 

Table V shows the agronomic data for Dwarf milo in the date-of- 
seeding experiments. (Fig. 5.) This table shows that the stands 
obtained from the different dates of seeding are not comparable in all 
cases in the same year or in the different years. The row space to the 
plant ranged from about 5 to 8 inches in 11 of the 18 plats used in the 
experiment. In 6 of the 7 plats remaining, the row space ranged 
from 10 to 17 inches, and in the other plat it was 27 inches. The thin 
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stands resulted from unfavorable conditions at seeding time, which 
affected germination. In some cases poor germination was due to 

wet, cold soil, and in others to dry soil. The plants have a tendency 
to adjust themselves to environing conditions, and where the stands 
were thin a larger number of suckers were produced than in the 
thicker stands. This condition reduced materially the differences 
in row space per stalk between the thick and the thin stands. 

In most of the years the early date required longer vegetative and 
total growing periods than either the normal or late dates. This was 

BUSHELS 

MELEE EYES LEY HELM NAEP VEE) 

Fig. 6.—Annual and average yields per acre, in bushels, of Dwarf milo 

(C. I. No. 332) in the date-of-seeding experiments at the Amarillo 

Cereal Field Station, in the 6-year period from 1914 to 1919, inclusive. 

Horizontal lines show averages for the period. 

due largely to the cold condition of the soil, which prevented normal 
growth the first few weeks after seeding. The longest time required 
for the crop to mature was 132 days by the early date in 1918, and the 
shortest was 82 days by the late date in 1919. 

The suckers produced vary with the stands, date of seeding, and 
seasonal conditions. The thin stands have a higher percentage of 
suckers than the thick ones in the same season, but the percentage 
varies with the season. In 1918 but few suckers were produced in 
any date of seeding. They ranged from 13.2 per cent in the late date 
to 21.5 per cent in the normal, the early date having 18.6 per cent. 
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The crop of 1915 has the highest percentage of suckers. That year 
thin stands were obtained and the season was favorable for luxuriant 
erowth. 

The data on erect heads include only the results for five years, from 
1914 to 1918, inclusive. During this period the proportion of erect 
heads ranged from 89.6 to 100 per cent in 10 of the 15 plats for which 
such data are recorded. In the remaining five plats it is much lower, 
ranging from 70.6 to 80.2 per cent. No one date of seeding produced 
the highest percentage of erect heads in all these years, this depend- 
ing to some extent upon conditions at heading time. It has been 
observed that more pendent heads occur when the crop is making 
very rapid growth at heading time than where normal growth only 

eae lg 1 
NORMAL 

BSUSHELS 

INCHES 

OC Te/2 (895 19/6 1917 1918 19/9 
Fic. 7— Annual and average yields peracre, in bushels, of feterita 

(C. I. No. 182) in the date-of-seeding experiments at the Amarillo 

Cereal Field Station in the 6-year period from 1914 to 1919, inclusive. 

Horizontal lines show averages for the period. 

is being made. This may be explained in part by the fact that under 
conditions which promote rapid growth the sheath unfolds from 
around the peduncle before it is strong enough to support the head 
without bending. The degree of curvature of the head depends 
largely on the strength of the peduncle at the time it is released by 
the sheath. 

The height of the plants ranges from 2 to 44 feet. The time of 
seeding apparently has little to do with the height of the plants. 

The yield is recorded in three ways: First, the total crop; second, 
the grain yield in pounds; and, third, the grain yield in bushels of 58 
pcunds each. The yields are influenced by seasonal conditions to 
such an extent that no one date of seeding is best for all years and 
under all conditions. This can be studied best from Table IX, which 

«: 



shows the averages for all dates in all years. 
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graphically shown in figure 6. 

FETERITA. 

ii 

The yields also are 

The agronomic data recorded for feterita in the date-of-seeding 
experiments are shown in Table VI, and the yields are shown also in 
Table IX, for comparison with other varieties. 

TasLe VI.— Yields and other agronomic data in date-of-seeding experiments with feterita 
at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 to 
1919, inclusive. 

{In the statement of yields per acre the bushel is rated at 58 pounds.] 

Row space. Pane ae ee Yields per acre. 

Year and time |_ Suck- Head: Bent Graln 
of seeding. ers. ed. Tanit 

Vege- | Fruit- Pets POP -e) Total ; 
Plants.|Stalks. tative.| ing. Total. crop. Grain 

1914 Inches.| Inches.| Days. | Days. |Days. |Per ct.|Per ct.| Feet. |Per ct.| Lbs. | Lbs. | Bush. 
Batlyseeece 52.8 | 13.0 73 28 101 75.4 | 99.0 5.0 | 25.6 | 3,160 810 14.0 
Normal 11.8 4.9 60 29 89 | 58.3 | 63.6 4.5 | 23.4 | 4,600 | 1,075 18.3 
Wateen- 17.9 6.1 57 39 96 | 65.9} 88.0 4.3 | 35.1 | 4,780 } 1,680 29. 0 

1915: 
1D Wigecode 26. 0 5.9 83 40 123 | 77.1 | 100 5.5 | 27.4 | 7,640 | 2,100 36. 2 
Normal 25. 0 7.3 68 51 119 | 70.6 | 100 5.3 | 35.1 | 8,600 | 3,020 52.1 
Wavere-eere 9. 2 4.0 62 36 98 | 57.0] , 85.6 5.0 | 31.1 | 9,220 | 2,870 49.5 

1916: 
Harlyeecsac 5.4 3.7 80 51 IB NE) SBPAes | Males} 2.3 | 21.9 | 1,960 430 7.4 
Normal 8.2 4.2 67 46 1138; 48.6] 48.8 3.0 | 31.8 ,; 2,640 840 14,5 
Late. . - 8.3 7.8 64 33 107 6.3 | 100 3.3 | 34.5 | 2,260 780 13. 4 

1917: 
anlyeaeeoe 6.1 3.4 83 24 VOW | 4a ee 4.0} 20.5 | 5,800 | 1,190 20. 5 
Normal Toitl 3.7 80 25 LO Si olen | Ree 4.5 | 20.9 | 5,920 |) 1,240 21. 4 
ILE Fs Baaboe 10.7 5.6 74 33 Lees ealeeicaoes 5.0 | 33.8 | 4,867 | 1,645 28. 4 

1918 
Warly -..%-. 12.3 8.7 89 50 139 | 29.3] 69.5 3.0] 14.6 960 140 2.4 
Normal 7.0 5.3 73 43 116} 24.6) 62.8 3.0 | 20.0 | 1,200 240 4.1 
hateer see 5.3 3.8 66 41 NOC} vectes AU | OY 7 3.3 | 35.4 | 1,440 510 8.8 

1919: 
Haglyerceess 35. 2 9.1 83 39 122 | 74.2 | 100 5.0 | 14.4 | 4,240 610 10.5 - 
Normal. . 63.4) 1651 67 31 98 | 74.6 | 100 4.8] 41.1 | 3,920 | 1,200 20. 7 
| DEE) ie) ees Ore Us 2 4.6 52 30 82 | 60.4 | 100 4.5 | 37.5 | 4,900 | 1,840 31.7 

The stands of feterita in general were not as good as those of Dwarf 
milo. In 1914 the stand in the early-sown plat was only one plant to 
approximately 53 inches of row space, and in 1919 the plants in the 
plats sown on early and normal dates averaged 35.2 inches and 63.4 
inches of row space, respectively. These stands produced suckers to 
the extent of 75 per cent, which reduced the stalk space to distances 
ranging from 9 to 16 inches. Even then, however, these plats were 
not directly comparable with the others in the same years. When 
there is a large number of suckers, usually some of them are late and 
do not form heads. These tend to increase the total crop yield, but 
add nothing to the grain yield. 

There is a wide range in yield from the different dates in the same 
year and in the different years. The early date made the low yield 
each year. The normal date made the high yield in two of the six 
years, while the late-sown plat led in four years. These yields are 
compared in Table [X and may be seen at a glance in figure 7. 

52686°—21—Bull. 976——3 
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DAWN KAFIR. 

Table VII shows the agronomic data for Dawn kafir in the date- 
of-seeding experiments. The yields are shown also in Table IX and 
graphically in figure 8. 

Good to fair stands were obtained in most plats in all years during 
which the experiments were conducted. In most of the plats the 
row space to the plant ranged from about 5 to 11 inches. A few 
plats had thinner stands, in one the row space being 26 inches to the 

plant. On the average the early seeding gave the thinnest stand 
and the normal seeding the thickest, making a difference of about 3 

7" BUSHELS 

IHF IAS VAC. 1 GC HO ADD 

Fig. 8.—Annual and average yields per acre, in bushels, of Dawn 

(dwarf) kafir (C. I. No. 340) in the date-of-seeding experiments at 

the Amarillo Cereal Field Station in the 6-year period from 1914 to 

1919, inclusive. Horizontallines show averages for the period. 

inches of row space to the plant. These stands are similar to those 
of Dwarf milo. : 

The vegetative period ranged from 71 days for the late date in 
1914 to 118 days for the normal date in 1916. The total growing 
period ranged from 93 days for the normal date in 1917 to 156 days 
for the early date in 1918. The early date usually required a longer 
total growing period than either of the other seedings. This was 
due in part to the slow growth made in the early part of the season 
while the soil temperatures were low and in part to the large number 
of suckers, which are usually later than the main stalk. 

The production of suckers varied greatly in the different seedings ~ 
in the same year and in the same seeding in the different years. In 
1914 the early seeding produced 49.3 per cent of suckers, and the late 
seeding produced only 12.6 per cent. In 1915 a large number of 

ym. 
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suckers was produced on each plat, amounting to over 66 per cent in 
the early and to more than 45 per cent.in each of the other seedings. 
In the unfavorable season of 1918 few suckers were produced. These 
amounted to about 14.5 per cent in the early and late seedings and 
13 per cent in the normal seeding. | 
The percentage of stalks bearmg heads runs high in the favorable 

seasons and low in the unfavorable ones. In the season of 1915 the 
early seeding produced 97 per cent of headed stalks, the normal 
seeding 94.8 per cent, and the late seeding 91.4 per cent. The 
maximum of 100 per cent was made by each seeding in 1919. In 
the poor seasons of 1916 and 1918 the percentage of headed stalks 
was quite small. 

TasLeE VII.— Yields and other agronomic data in date-of-seeding experiments with Dawn 
kafir at the Amarillo Cereal Field Station, each year, during the 6-year period from 1914 
to 1919, inclusive. 

|In the statement of yields per acre the bushel is rated at 60 pounds.] 

| & 

Row space. wane aCa OWENS Heicht! Grai Yields per acre. 

Mearand time |e é _| Suck- Fee ae ae 
of seeding. | Ve Wri ers. ed. | . ge- | Fruit- plants.) crop. | Total F 

Plants./Stalks. tative.| ing. Total. crop. Grain. 

1914: Inches.| Inches.| Days. | Days. | Days.| P.ct.| P.ct.| Feet. | P.ct.| Lbs. | Lbs. | Bush. 
Wanlversce 17.4 8.8 81 32 113 | 49.3 | 83.5 3.8 | 27.4 | 5,480 | 1,500 25.0 
Normal...-- 5.7 4.8 73 29 102} 15.7] 61.8 3.0} 16.1 | 5,440 880 14.7 
Mate -/.-252 5.9 5.0 71 39 IVOs | £2563) 8855 4.0 | 21.1 | 4,750 | 1,000 16.7 

1915: 
Wat) Viseeeee 19.9 6.6 89 52 141 | 66.8) 97.0 4.5-|' 32.7 | 9,610 | 3,150 52.5 
Normal 10.2 6.0 81 50 131.| 45.3 | 94.8 4.3 | 36.1 | 8,860 | 3,200 53.3 
Watece see 14.5 7.9 80 57 137 | 45.5 | 91.4 4.8} 27.1 |10,220 | 2,770 46.3 

1916: 
IDNA Gesoae 7.2 3.8 113 20 SSM ene den |e Qh Rea ee 1,660 | No grain. 
Normal 9.1 4.5, 118 26 V44 i SO593| 45525) 9 353 4.2; 5,200 220 3.7 
atesesee a: 5.1 3.7 97 18 115 | 26.1 | 32.6 3.3] 20.0] 2,100 420 7.0 

1917: | 
Hanliveese LONG) > 455 104 23 127 | 57.3 (7.6 | 44.0 15.5 | 7,660 | 1,190 19.8 
Normal - - 10.0 4.3 72 21 93 | 56.8] 52.2 "3-8 5.4 | 5, 560 300 5.0 
IAG e soar 2650)|7 89 29 118 | 57.4) 79:3 4.5 | 21.0} 5,040} 1,060 Teds 

1918: | 
Harlkyeress- he. 623 98 DSelel oon mela on tlie 0) 2.3 4.4 | 2,750 120 2.0 
Normal 8.4 7.3 79 57 BGR Peal se2y eS 2.5 4.7 | 1, 500 70 1.2 
aterm eee: 5.0 4.2 75 49 P24 | T4 sO eer 2.3 4.3 | 2,080 90 1.5 

1919: | | 
1) d hy ORAS ei oe2 96 27 123 | 49.7 | 100 3.5] 29.1 | 6,980 | 2,030 33.8 
Normal UTNE Bale eas} 77 30} 107) 50.1] 100 4.0| 338.3 | 5,760 | 1,920 32.0 
OAK Secon 5.8 3.8 77 38 | 115 | 33.9 | 100 4.0 | 32.3 | 6,560} 2,120 35.3 

The average height of the plants ranged from 2.3 feet in 1918 to 
4.8 feet in the late seeding in 1915. Growing conditions in the vege- 
tative period largely govern the height of the plants. With favorable 
conditions during this period the height will be greater than with 
unfavorable conditions when followed by favorable conditions during 
the fruiting period. Dawn kafir usually attains a height of about 
4 feet under average conditions. 

The yields vary with seasonal conditions. The highest total yield, 
10,220 pounds, was made by the late seeding in the favorable season 
of 1915, and the lowest, 1,500 pounds, by the normal seeding in the 
poor season of 1918. Low yields were obtained in 1916. That year 
the early seeding produced 1,660 pounds of crop; but only 11.9 per 
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cent of the stalks formed heads, and these did not mature, which 

made that seeding a failure in grain production. 
There is a wide range between the grain yields for the different 

dates of seeding in the same year and also for the same dates in the 
different years. Therefore, it is necessary to study the averages to 
determine the best date to sow. This can be seen in Table IX and 
at a glance in figure 8. 

MANCHU KAOLIANG. 

The agronomic data recorded in the date-cf-seeding experiments 
with Manchu kaoliang are shown in Table VIII, and the yields are 
shown for comparison in Table [X and graphically in figure 9. 

LES 
S 

BUS 

OT9/4 1915 1916 19/7 1H8 1919 
Fig. 9—Annual and average yields per acre, in bushels, of Manchu 

kaoliang (C I. No. 171) in the date-of-seeding experiments at the 

Amarillo Cereal Field Station in the 6-year period from 1914 to 1919, 

inclusive. Horizontal lines show averages for the period. 

The stands obtained in most cases were good. In 1916 the normal 
seeding had a thin stand, averaging one plant to 254 inches of row 
space. The late seeding had a very poor stand in 1917, and in 1919 
both the early and normal seedings had poor stands. The normal 
seeding that year was almost a failure, averaging only about 11 plants 
to the row of 132 feet. 
Manchu kaoliang is earlier than any other variety included in these 

experiments. The vegetative period ranged from 56 days in the late 
seeding in 1919 to 91 days in the early seeding in 1918. The early 
seeding usually required the longest and the late seeding the shortest 
vegetative period. The total growing period ranged from 80 days 
in the normal seeding in 1914 to 123 days in the early seeding in 1918. 
Under average conditions from 95 to 100 days are required for this 
crop to mature. | 
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TaBLE VIII.— Yields and other agronomic data in date-of-seeding experiments with 
Manchu kaoliang at the Amarillo Cereal Field Station, each year, during the 6-year 
period from 1914 to 1919, inclusive. 

{In the statement of yields per acre the bushel is rated at 58 pounds.] 

Row space. Length of growing Yields per acre. 
pened Height| Grain 

RV@aIr AIO ye TING | id Sr es Sel ea PR see A esi oe 2 Sa Suek- How aE a 
of seeding. ers ed: | ilants.| cro 

| Vege- | Fruit- Best ee? botal 
‘Plants. Stalks. tative.| ing. Total. crop. Grain 

1914: Inches.| Inches.| Days. | Days. | Days.| P. ct. | P.ct.| Feet. | P.ct.| Lbs. | Lbs. | Bush. 
athy-.2--- 7.6 7.3 68 21 89 4,8 | 95.2 5e8h}) 372.5)|) 3, L00) | 25180 20.3 
Normal 6.5 Oe 60 20 80 | 21.9] 97.5 Sroulh yodsrle|rass00"| 1160 20. 0 
Late. 6.8 6.6 57 30 87 3.4] 97.8 5.0] 35.6 | 4,300 | 1,530 26, 4 

1915 : 
Mathyenesee OoEL 4.4 71 42 113 | 14.0) 96.3 6.0 | 27.9 | 8,090 | 2,260 38. 9 
Normal 4.0 3.8 67 36 103 4,3 | 92.9 hl eee Anal ek aoe 2,700 46. 6 
Waites --2. 4,2 3.9 58 48 106 Weds |39536 5.8} 36.7 | 7,810 | 2,870 49, 5 

1916: 
Marhyecses 5.8 5. 2 76 20 96 9.8 | 43.3 3.8 | 37.1 700 260 4,5 
Normal. PAS GS || IY 7 70 27 97 | 30.8] 86.2 4.0} 35.1 | 1,080 380 6.6 
Waterers ea 9.9 7.6 64 39 103 | 23.4] 80.7 3.5 | 20.6 970 200 3.4 

1917: 
Hatliy sess: 20. 8 9.6 83 16 99 | 54.0] 81.8 5.3 | 15.5 | 3,140 890 15.3 
Normal. - 12.6 9, 2 83 21 104 | 27.4} 84.5 4,8 5.4 | 2,080 140 2.4 
Watters sce. 44.1} 20.8 74 26 104; 52.8] 89.2 53 | 21.0 7 15580 500 8.6 

1918: 
I arlyaeesee 18.0 | 15.6 91 32 123 | 13.38] 785 4,0} 21.4 700 150 2.6 
Normal 5.8 5. 4 74 20 94 6.7 | 68.2 3.8 | 25.0 720 180 3.1 
ate stsece 10.7 9.7 68 23 91 8.8] 78.7 4,5 | 25.0 | 1,240 310 5.3 

1919 
Barlyee se 32.6 | 13.6 73 31 104 | 58.3 | 100 5.3] 29.8 | 2,920 870 15,0 
Normal. 127.7} 48.9 69 28 97 | 61.7 100 5.5 | 37.0 } 1,080 400 6.9 
WAC eee 13, 2 9.1 56 26 82 | 31.8] 100 5.5 | 43.5 | 3,860 | 1,600 27.6 

The average number of suckers produced by Manchu kaoliang is 
not as large as in Dwarf milo, feterita, or Dawn kafir. On the half 
of the plats used in this experiment on which good stands were 
obtained, the suckers did not exceed 14 per cent in any one plat. 
In other plats with thin stands larger percentages of suckers were 
produced. 

In the favorable seasons of 1914, 1915, and 1919 more than 92 

per cent of the stalks in each plat produced heads. A much lower 
percentage was produced in the less favorable seasons, reaching a 
minimum of 43.3 per cent in the early seeding in 1916. 

The height of the plants ranged from 34 feet in the late seeding in 
1916 to 64 feet in the normal seeding in 1915. The normal seeding 
produced the tallest and the late seeding the shortest plants during 
the 6-year period. 

The heaviest total crop yield, 8,090 pounds, was made by the 

early seeding in 1915, and the lightest, 700 pounds, was made by 
the same seeding in both 1916 and 1918. A study of the averages 
is necessary to determine the best date of seeding. These are pre- 
sented in figure 9 and Table IX. 

COMPARATIVE YIELDS IN DATE-OF-SEEDING EXPERIMENTS. 

Table 1X and figures 6 to 9 show the annual and average acre- 
yields from the early, normal, and late seedings of the four varieties 

of grain sorghums used in the date-of-seeding experiments. 
52686°—21—Bull. 976——4 
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The annual yields of each variety for each date of seeding are 
given first, followed in each case by the 6-year average. Dwarf 
milo made its highest yield, 70.3 bushels, from the normal seeding 
in 1915, and the lowest yield, 2.9 bushels, from the early seeding in 
1918. The normal seeding in this variety yielded highest in five 
years, and was exceeded by the early seeding in one year. The late 
seeding made better yields than the early seeding in four of the six 
years. In average yield during this 6-year period the normal seed- 
ing ranks first, with 30.2 bushels, the late seeding takes second place, 
with an average of 26.6 bushels, and the early seeding is third,with 
an average of 25.2 bushels. This tends to show that the normal 
date, from about May 20 to 25, is the best time to sow Dwarf milo 
in that locality, and that it is safer to delay seeding a little than to 
sow much earlier than the dates-mentioned. © 

TaBLeE [X.—Annual and average yields of four varieties of grain sorghum. grown in the 
date-of-seeding experiments at the Amarillo Cereal Field Station during the 6-year period 
from 1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds for kafir and at 58 pounds for other 
sorghums.] 

Annual yields per acre. 

Variety and time of seeding. 

1914 1915 1916 1917 1918 1919 Average. 

Dwari milo: | Bushels. | Bushels. Bushels. | Bushels. | Bushels. | Bushels. | Bushels. 
Rarlyee meee See ee 29.0 | 58. 8 ot 37.4 2.9 20. 2 | 25,2 
INGEN hope eee 30.3 | 70.3 9.7 17.2 | 4.8 48.6 | 30. 2 
L5H ee ee Be = Sen ae ee 21 | 61.7 8.1 36. 2 3.7 22. 6 26.6 

Feterita: | 
YE 5 Aa ee en ee eae 14.0 36. 2 7.4 20. 5 | 2.4 | 10.5 152 
Nonmabke ic <a0. Wi aee ISS) Beet 14,5| 21.4 | Tis ee 21.9 
I Se a eee ea 29.0 49.5 13. 4 | 28. 4 | 8.8 | aL7 26.8 

Dawn kafi 
Baply 2 ee ee se ese 25.0 | 52.5 Ori | 19.8 | 2.0 | 33. 8 | Dore 2 
Namniak: sen. eels 14.7| 53.3 aur al 5.0 | 1.2 32.0 | 18.3 

BERG he eee 16.7 46.3 7.0 17.7 | 1.5 35.3 20. 8 
Manchu Kaoliang: | 

rid ae Cee, a ae Renee 20.3 | 38.9 4.5 15.3 | 2.6 15.0 16.1 
INOTIRES =e 7 ett se ee 20. 0 46.6 6.6 2.4 3. 1 | §.9 14.3 
BALes og ee ett A 26. 4 49.5 3.4 8.6 5.3 27.6 20.1 

The lowest yield of feterita was produced from the early seeding 
in all six years. The normal seeding made the best yields in two 
years and the late seeding in four years. On the average the late 
seeding takes first place with 26.8 bushels, the normal is second 
with 21.9 bushels, and the early comes last with only 15.2 bushels. 
The yield from the late seeding on the average is more than 5 bush- 
els larger than that of the normal and over 11 bushels more than from 
the early seeding. This shows clearly that early seeding should not 
be practiced with feterita in the Amarillo section. 
Dawn kafir made the highest yields from the early seeding in three 

years and a failure in one year. The normal seeding ranked first 
in one year and the late seeding ranked first in two years. In the 
6-year average the early seeding ranks first with 22.2 bushels, the 
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late seeding comes second with 20.8 bushels, and the normal seeding 
takes last place with 18.3 bushels. The averages show that early 
seeding for Dawn kafir is best and that late seeding is better than 
the normal date. 
Manchu kaoliang produced the best yield in one year from the 

early seeding, in one year from the normal, and in four years from 
the late seeding. The late seeding ranks first with an average of 
20.1 bushels, the early seeding is second with 16.1 bushels, and the 
normal seeding is third with an average of only 14.3 bushels. This 
indicates that Manchu kaoliang should be seeded late if grown at all 
in this locality, which is true also of feterita. 

SPACING EXPERIMENTS. 

The spacing experiments were conducted with Dwarf milo (C. I. 
No. 332) and Dawn kafir (C. I. No. 340). The object of these experi- 

ments was to determine the reaction of these crops to the different 
environing conditions and to determine the distances between plants 
and rows that would give the best yields. These experiments were 
divided into two sections. The first section consisted of six plats 
each year during the 6-year period from 1914 to 1919, inclusive. 
The rows in these plats were 34 feet apart (fig. 10), the plants being 
spaced at different distances, representing six rates of seeding each 
year. The second section also contained six plats each year. It 
differs from the first section in the spacing of the rows, which are 7 
feet apart (fig. 11), and of the plants, which are twice as thick in 
the row as in the first section, thus representing the same number 
of plants per acre. 

DWARF MILO. 

FIRST SECTION, ROWS 34 FEET APART. 

The agronomic data recorded on Dwarf milo in the first section of 
the spacing experiments are presented in Table X. This table shows 
that in 1914 the thickest stand was one plant to 3.7 inches of row 
space, and that the thinnest stand was one plant to 17.4 inches of 
row space, with the other four rates ranging from 4.3 to 11.7 inches 
of row space to the plant. In 1915 the row space to the plant ranged 
from 6 to 21.4 inches. In 1916 the thickest rate was one plant to 
4.2 inches of row space and the thinnest rate was one plant to 20.8 
inches. In 1917 the first five rates were practically identical with 
those of 1915, ranging from 6 inches of row space in the first or thick 
rate to 18 inches of row space to the plant in the fifth rate. The 
thin rate had a row space of 24 inches to the plant. In 1918 the row 
space ranged from 3 inches in the thick rate to 9.1 inches in the fourth 
rate and 12 and 12.8 inches in the fifth and sixth rates, respectively. 
In 1919 the germination was poor, making it impracticable to get the 
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desired stands in all rates. The row space to the plant for the differ- 
ent rates is shown in Table X. . 

The average stalk space varies much less in the different rates 
than the plant space, because of the difference in the number of 
suckers produced per plant in the different rates. The percentage 
of suckers varies in the different rates in the same year and in the 
same rates in the different years. In general, however, the per- 
centage of suckers increases as the stand decreases. The thick rate 
produced 5.8 per cent of suckers in 1918, which was the minimum 
in the 6-year period. The maximum, 74.4 per cent, was produced 

Fic. 10.—Dawn (dwarf) kafir in rows spaced 42 inches apart, plants spaced 12inches apart, Amarillo 

Cereal Field Station, Amarillo, Tex., August 17, 1915. 

by the thin rate in 1914. It appears that from 65 to 75 per cent, or 
an average of about three suckers to the plant, is the limit for Dwarf 
milo and that such rates of suckering may be expected under favor- 
able conditions from plants with 10 to 20 or more inches of row 
space. 

The percentage of erect heads was high in most years, reaching 
almost 100 per cent in all rates. Thin stands have a greater tendency 
to produce pendent heads than thick ones, but growing conditions 
at the time the crop is heading probably are the determining factors 
in their production. Rapid growth at heading time is favorable to 
the production of pendent heads. 

The yields of the total crop and those of grain in pounds and in 
bushels of 58 pounds each are recorded in Table X. The thicker 
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stands usually produced the higher yields in the favorable seasons 
and the thinner ones in the less favorable years. The highest yield 
in the different years was not produced by the same stand each year. 
It is necessary to study the averages to determine the rate which will 
give the best results during a series of years. 

Taste X.—Data recorded in the spacing experiments with Dwarf milo grown in rows 
spaced 3% feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds. ] 

Row space. Yields per acre. 

SSS SSS Erect = 
Year. Suckers. | 

heads. Total 

Plants. Stalks. crop. Grain. 

Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 
9. 307 2. 8 24. 99.8] 5,155| 1,255 21.6 

4,3 ui 29.1 99.8] 5,940| 1,560 26.9 
yea 6.4 2.9 54. 6 99.8] 5,480| 1,520 26.2 

SoB SSE Shc cap asHE BueatoEaHt 10.4 3.6 65. 6 99.5| 5,500| 1,470 25.3 
ne 7 3.9 66.7 99.6] 4,000 860 14. 8 
17.4 4.5 74.4 99.2! 4870 1,190 20.5 

6.0 BHD 46.3 98.0] 9,980] 3,900 67.2 
9.0 3.5 60.5 96.2] 9,860] 3,950 68.1 

sore 12.6 3.8 65. 2 96.1] 10,430| 4,220 72. 8 
So eae oe eae 14.9 4.7 68. 0 9257 OF S70 (1) 45210 72.6 

Way 5.6 68. 4 64.7/ 9,090] 3,570 61.5 
21.4 6.3 70.7 BTW O88) 4, 050 69.8 

4.2 3.6 14.2 100 2, 680 710 12.3 
7.9 4.7 39.8 99.9 1,940 430 7.4 

i 10.0 5.5 45.4] 100 1, 700 440 7.6 
Sa deo ab See one pogssnguas bass 7 7.5 35.9 99.5 |  2)360 900 15.5 

15.1 6.6 56.3 99.3 | 2,980 1, 060 18.3 
20. 8 10.5 49.6 97.4] 2,740 1,120 19.3 

6.0 4.0 34.0 SIN3i| 5720 1, 600 27.6 
9.0 3.5 61.2 T3865 ABA0y eet alia5 205 26.2 

toe Wee 12k0 4.1 66.2 65.8| 5,160] 1,580 27.3 
oS beba abe Gao do GREER ACES Ne eg 4.9 66.6 67.1 5,900} 2,000 , 34.5 

18.0 4.9 72.6 68.0] 4,060 1, 480 | 25.5 
24.0 6.1 74.7 78.4| 5,300 1,630 28.1 

3.0 258 5.8 96. 4 1,100 60 1.0 
5.1 4.6 9.7 95.0 1, 000 70 | ihe 

“Ge 6.0 5.1 15.1 91.3 960 100 | 17 
2 Banc SBeC Tae soap gr eb beEoSTEs 9.1 5.8 36.7 89.5 1, 440 270 4.7 

12.0 7.8 35.2 87. 6 1, 240 190 3.3 
12.8 7.9 37.9 89.0 1, 200 180 3.1 

4.1 3.4 17.8 99.21 6,000] 2,880 49.7 
5.3 4.0 24.8 98.8| 6,060] 2,930 50.5 

1919 13.2 5.0 61.9 95.0| 5,900) 2,970 51.2 
7 Rope tage cose ada geeocae a: 1307 5.0 63.8 93.9] 6,120] 3,050 52.6 

21.0 a7 68. 3 91.9] 5,500] 2,900 50.6 
21.6 6.5 69.9 86.4| 5,880] 3,090 53.3 

Table XI shows the annual and average acre yields of Dwarf milo 
in rows spaced 34 feet apart in the spacing experiments during the 
6-year period from 1914 to 1919, inclusive. In this table the plant 
spacings which were approximately the same are combined. The 
first or thickest rate represents a space per plant ranging from 6 to 
8 inches; the second has a space of 9 to 10 inches to the plant, and 

the third has 12 inches of row space to the plant. In the fourth rate 
the row space ranges from 15 to 18 inches, and in the fifth, from 20 
to 24 inches. All rates were not obtained throughout the entire 



~—26 BULLETIN 976, U. S. DEPARTMENT OF AGRICULTURE. 

6-year period. For that reason averages are given for two 4-year 
periods, a 5-year period, and the 6-year period. In the first four 
years, from 1914 to 1917, inclusive, the highest average was made 

by the 15 to 18 inch spacing and the lowest by the 9 to 10 inch 
spacing. In the four years from 1915 to 1919, omitting 1918, the 

Fic. 11—Dawn (dwarf) kafir in rows spaced 84 inches apart, plants spaced 6 inches apart, Amarillo 

Cereal Field Station, Amarillo, Tex., August 17, 1915. 

20 to 24 inch spacing ranks first, while the 6 to 8 inch spacing is 
lowest in yield. In the 5-year period from 1914 to 1918, inclusive, 
which includes only three rates for all years, the averages are approxi- 
mately the same. Im the 6-year period the averages are approxi- 
mately the same for the two rates which are represented in all years. 

TasLe XI.—Annual and average yields of Dwarf milo in rows spaced 3% feet apart in the 
spacing experimenis at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds.] 

Annual yields per acre. Average yields per acre. 

Row space per | pee | 
plant. | 4 years, 1916. | 5 years, 6 years, 

1914 1915 1916 1917 | 1918 1919 | 1914to 1917. 1914 to | 19i4to 
| 1917. sak | 1918. | 1919. 

| | 1919. | 
| | : 

| | | 

Bush. | Bush. | Bush. | Bush. | Bush. Bush. | Bush. | Bush. | Bush..| Bush. 
6 to Sinches..-.....- 26. 2 7.2 7.4 27.6 17 50. 5 32.1} 38.2 26. 0 30.1 
9 to 10 inches.-.....- 2531 --68a 1:63) 2 26.2 A Elk xen Soke Bao ie Seg me 28.4 | ies 2 
i 2ENChHeS se ee ee 14.8 72. 8 15.5 2a aes 51.2 32.6 | 41.7 26.7 30.8 
15 to 18inches.-.----- 20.5} 615 18.3 Be GY | Bene ose 52.6 33.7 | 41.7 |ezc se | 8. Se 
Mito 2zinches sss. oe a] sae = 69. 8 19.3 28. 1 GTM il be er ee 4250} cere eee 
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SECOND SECTION, ROWS 7 FEET APART, 

The second section of these experiments differs from the first 
section in the spacing of the rows, which are 7 feet apart, and of the 
plants, which are twice as thick in the rows. 

Table XII shows the data recorded for Dwarf milo grown in rows 
spaced 7 feet apart in the spacing experiments during the 6-year 
period from 1914 to 1919, inclusive. Six plats were grown each 
year, representing as many rates of seeding. However, the spacings 
are not in all cases the same in all years. 

TasLte XII.—Data recorded in the spacing experiments with Dwarf milo grown in rows 
spaced 7 feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds.] 

Row space. Yields per acre. 

Year. Suckers. Erect 
heads. Total : 

Plants. | Stalks. crop. | Grain. 

| 

Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 
( Sal 2.6 30. 0 99. 4, 240 1, 870 S2a2, 

3.9 2.8 29. 3 99. 9 3, 820 1, 250 21.6 
1914 3.9 2.6 B32 99. 4 4, 660 1, 700 29.3 

seecocnc OC coco Poo oborcorac acs 4.3 2.8 34. 6 99. 6 5, 020 1, 820 31,4 
Od: 2.6 54. 6 99. 7 4, 800 1, 870 By 

4 8.6 3.0 65. 0 99. 7 5, 140 2, 060 35. 5 

4.1 2.6 37.5 90. 4 7,680 | 3, 270 56. 4 
4.5 2.6 43.3 92. 4 7, 730 | 3, 520 60. 7 

1915 ' 6.0 2.8 52.9 91.9 7, 540 3, 520 60. 7 
PAIS 22503 SORE SOIC ORO S ROC GOSS 9. 0 | Soul 58. 4 84. 3 7, 260 3, 130 54. 0 

9.4 , 3.9 58. 5 72.9 7,340 3, 080 Socal 
2, 4,4 60. 3 66. 0 7,370 2, 980 51.4 

Quill 1.8 13. 4 100. 0 1, 590 520 9.0 
3.9 oe 18. 0 99. 9 1, 230 400 6.9 

1916 5.0) 3.6 30. 1 97. 4 1, 790 710 12.3 
BROS SS Oooh Odo Ss eo Gago od Re 5.9 33 6) 49. 0 99. 4 2, 500 900 15.5 

ee 4.0 47.1 98. 6 3, 500 1,620 PA fe 15) 
26. 4 15.3 42.1 87.1 1, 420 730 12.6 

Saal 2.9 8.9 96. 6 3, 600 1, 600 27.6 
| aa 3.4 23. 6 95. 3 4, 500 1, 850 31.9 

1917 6. 0 3. 8 36. 5 94, 4 5, 120 2, 060 B55, 5) 
POSeRC CED SACO POA Oey oO GgeSr) 7.4 5} ) fet 92, 2 4, 920 1, 870 32. 2 

9.1 3.4 62.3 92. 8 5, 120 1, 890 32.6 
12e2, 3.9 - 68.1 92.7 4, 800 1, 780 30. 7 

15) 1B 6) 0 99. 5 1, 160 170 2.9 
Wh, 2.4 4,7 97.9 1, 060 230 4.0 

1918 3.0 2, 7 9.9 98. 5 1, 120 260 4,5 
DROIT ct eta 4.5 B47 16. 9 97. 2 1, 860 700 PAI 

6. 0 On 16. 0 96. 0 960 230 4,0 
1h 9/ 7.8 38. 7 7.8 900 270 4.7 

H PDs U 94, 55 7.9 94. 8 5, 100 2,720 46. 9 
df 2.6 6.3 96. 4 5, 000 2, 680 46. 2 

1919 6.5 3.6 45, 4 88. 7 5, 160 2, 830 48.9 
HES CPe ROCIO OCC S 00 Cn aie 10.3 4.6 55:5 86. 0 4,900 2, 660 45.9 

16. 0 i 64, 7 80. 2 4, 300 2,320 40. 0 
22.6 Unik, 68. 8 72.3 3, 400 1, 780 30. 7 

In 1914 the thickest rate averaged one plant to 3.7 inches and 
the thinnest rate one plant to 8.6 inches of row space, with four 
intermediate rates ranging from 3.9 to 5.7 inches of row space to 
the plant. In 1915 the thick rate was one plant to 4.1 inches of 
row space and the thin rate had a row space of 11.2 inches to the 
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plant. The four intermediate rates ranged from 4.5 to 9.4 inches 
to the plant. In 1916 the first five rates ranged from 2.1 to 7.5 
inches of row space to the plant in the different rates. The sixth 
rate was abnormally thin, averaging 26.4 inches of row space to the 
plant. In 1917 the rates ranged from 3.1 to 12.2 inches of row 
space to the plant. In 1918 the thick rate had 1.5 inches of row 
space to the plant and the thin rate 12.7 inches, with the four inter- 
mediate rates ranging from 2.5 to 6 inches of row space to the plant. 
In 1919 there were only five rates, the first two plats having the 
same stand. The thick rate had a stand of one plant to 2.7 inches 
of row space, while the thin rate was abnormally thin, averaging 
one plant to 22.6 inches of row space. In the three intermediate 
rates the row space to the plant ranged from 6.5 to 16 inches. 

The average stalk space in the different rates does not show the 
wide range that the plant space does. This is due to the difference 
in the number of suckers produced, the thin rates having the larger 
number. The percentage of suckers varies from year to year, but 
usually increases as the stand decreases. 

The percentage of erect heads ran high in most plats in all the 
years. Thin stands have a tendency to produce pendent heads, 
though conditions during heading time influence their production. 

The total crop yield ranges from 7,730 pounds from the rate with 
4.5 inches of row space to the plant in the favorable season of 1915, 

to 900 pounds from the 12.7-inch rate in 1918. It varies greatly 
from the different rates in the same year, and from the same rates 
in different years. In the favorable seasons of 1915 and 1919, the 
thicker rates produced best, while in the less favorable seasons of 
1914, 1916, and 1917 the thinner rates yielded highest. The high 
grain yields can not always be correlated with high total crop yields. 
This may be due in part to the development of suckers. A produc- 

C 

tion of suckers which do not develop heads may increase the total — 
crop yields, but the percentage of grain may then be less than in 
cases having fewer suckers and a higher percentage of stalks bearing 
heads. To determine the best rate of seeding it is necessary to study 
averages which cover a series of years. These are shown in Table 
err 

The annual and average acre yields of Dwarf milo in rows spaced 
7 feet apart are shown in Table XIII. Four rates are here repre- 
sented. In the first or thick rate, the space per plant ranges from 
2 to 3 inches in the different years; in the second rate, from 4 to 44 

inches; in the third rate it is approximately 6 inches; and m the fourth 
it ranges from 8 to 12 inches. 

Seasonal conditions play an important part in the grain yields. 
In the four years from 1914 to 1917, which include one fair, one good, 

and two poor seasons, the average is in favor of the thin rate. In the 
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four years, 1915, 1916, 1917, and 1919, which include two good and 

two poor seasons, the average is slightly in favor of the 6-inch rate. 
The 5-year period, 1914 to 1918, which includes one fair, one good, 

and three poor seasons, shows the higher yields from the thin rates. 
The 6-year period adds another good season to the 5-year period, 
but does not materially change the results, which indicate that in 
rows spaced 7 feet apart, somewhere between 6 and 12 inches of row 
space per plant for Dwarf milo is the surest rate under Amarillo 
conditions. 

TaBLeE XIII.—Annual and average yields of Dwarf milo in rows spaced 7 feet apart in 
the spacing experiments at the Amarillo Cereal Field Station during the 6-year period, 
from 1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds.] 

Annual yields per acre. Average yields per acre. 

Row space per “ ie 
plant. 4 years, 1916. 5 years,| 6 years, 

1914 1915 1916 1917 1918 1919 | 1914 to 1917. 1914 to | 1914 to 
1917. z 1918. 1919. and 

1919 

Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. 
PALO SN CMeS=e ere ae = 32. 56. 4 9.0 27.6 4.0 46.9 Sls 35. 0 25. 8 29.4 
4 to 44inches........ 27.4 60. 7 6.9 31.9 12.1 27.8 37 31.8 27.8 27.8 
Gunchessarpeeseseec- 32. 2 60.7 1525 35. 5 4.0 48.9 36. 0 40. 2 29.6 32.8 
Siow 2inchesses.- 2. 35. 5 Hom 21.9 32.6 4,7 45.9 37.2 39. 8 30.7 33. 2 

COMPARATIVE YIELDS FROM 34-FOOT AND 7-FOOT ROWS. 

Table XIV shows the annual and average acre yields of Dwarf 
milo in the spacing experiments, arranged so that comparisons may 
be made easily between the different methods. Four different rates 
are represented, and these are arranged in four groups, each containing 
the yields from rows spaced 34 and 7 feet apart, but having the 
same number of plants to the acre. The data shown are the distance 
between the rows in feet, the row space between plants in inches, 
and the annual and average acre yields for each spacing. 

Group A contains the data for the thick rate, with an average of 
approximately one plant to 64 inches of row space in rows 34 feet 
apart, and of one plant to each 3 inches where the rows were 7 feet 
apart, or about 24,000 plants to the acre. The highest yield, 67.2 
bushels, from this rate was made in 1915, with the rows spaced 34 
feet apart. This method also made the lowest yield, 1.7 bushels, 
in 1918, but it has given the highest average in the 4-year, 5-year, 
‘and 6-year periods. 

Group B represents an average stand of one plant to 94 inches of 
row space where the rows are 34 feet apart, and 4.3 inches where the 
rows are 7 feet apart, or approximately 16,000 plants to the acre. 
This rate occurs in only five years where the rows are spaced 34 
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feet apart. A higher yield was produced from 34-foot rows than 
from 7-foot rows during only two of these five years. The average 
yield from both methods in the 4-year period is the same, but in 
the 5-year period the average is in favor of the rows spaced 7 feet 
apart. 

TaBLeE XIV.—Annual and average yields of Dwarf milo in the spacing experiments at the 
Amarillo Cereal Field Station during the 6-year period from 1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 58 pounds. ~ 

Average yields per 5 : = } Annual yields per acre. ate 

| Space| Row | 
Approximate number| be | space - i 

of plants per acre. tween| per | h.4 5 6 
rows. | plant. years, | years, years, 

1914 | 1915 | 1916 | 1917 | 1918 | 1919 | 1914to| 1914to 1914to 
| | 1917. | 1918. | 1919. 

Feet. [Inches.| Bush. | Bush. Bush. | ush. | Bush, | Bush. | Bush. Bush. | Bush. 

Group A, 24,000plants.{ | 39 | 339| 564) 90| a6] £0| 369| 33| an8| ond 
; i 1 

Group B,16000plants.{ | 25] 23] Gt] og] m2) eT) sz | 28| 378 
| 27.8 

Group C, 13,00plants.{ | 759) $3] oe | 23] B38] £3] 3) BS) BS] BS 
croup D, Op planés (38 G51 MS | SES IRB) Bee ee ee ae 

Group C represents a stand of 12 inches of row space to the plant 
in the rows spaced 34 feet apart and 6 inches im the rows 7 feet apart, 
or approximately 13,000 plants to the acre. At this rate the best 
yields were produced in two years from the rows spaced 34 feet apart 
and in three years from the rows spaced 7 feet apart, while the 
methods tied in yield in the other year. The rows spaced 7 feet 
apart lead in average yields im all three periods. 

Group D has an average of one plant to 164 inches of row space 
in rows spaced 34 feet apart and 9.6 inches where the rows are spaced 
7 feet apart, or approximately 9,000 plants to the acre. This rate is 
not represented in 1918 by the method with the rows spaced 34 feet 
apart, which leaves five years only for comparison between the two 
methods. In this period the 34-foot rows produced the highest 
yield in three years, but in the 5-year period the rows spaced 7 feet 
apart produced a higher average yield by 34 bushels. It is interesting 
to note that the method of spacing the rows 7 feet apart usually 
produced the highest yields in fair to poor seasons, which is an 
indication that it is the surest method of growing a grain crop in 
unfavorable seasons. 

DAWN KAFIR. 

The series of spacing experiments conducted with Dwarf milo were 
duplicated with Dawn kafir (figs. 10 and 11). As the nature of the 
experiment has already been described, only the results obtaimed 
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need to be considered. These data are shown in Tables XV to XIX, 
inclusive. 

FIRST SECTION, ROWS 34 FEET APART, 

Table XV shows the results with Dawn kafir in the spacing experi- 
ment with the rows 34 feet apart. (Fig. 10.) Six plats were sown 
each year, representing six different rates. In a few cases practically 
the same stands were obtained in two plats in the same year. This 
condition occurred in the first two plats in 1914 and again in the last 
two plats in 1918. In general the thick rate ranged from 3 to 7 inches 
and the thin rate from 15 to 20 inches of row space to the plant in the 
different years. However, the last two plats in 1917 and in 1919 had 
much thinner stands. 

TaBLE XV.—Data recorded in the spacing experiments with Dawn kafir grown in rows 
spaced 3% feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds.] 

( 

Row space— Yields per acre. 

Year. Suckers. | Headed. en 
ota : 

Plants. | Stalks. crop. Grain. 

Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. Puehelas 
7.0 i), 3) 24. 8 40. 7 4, 222 522 

la? 5. 0 30. 7 63.0 5, 180 1, 052 ie 5 
1914 8.0 KD 30n8 67.1 5, 360 | 1,110 18. 5 

sige ce siege ke soar ioveie wc iininreinys tick 10. 8 5.6 AEE SOON S, 4,780 1,010 16. 8 
11.0 5.9 46. 7 60. 4 4, 860 1,120 18.7 
18.7 7.7 58. 7 76. 2 4, 600 1,140 19.0 

: 6.0 4.1 32.7 93. 6 11,710 3, 610 60. 2 
8.8 41 Doe 93. 3 11, 410 4,140 69. 0 

1915 11.8 4.9 58. 6 95. 3 11, 130 4,100 68. 3 
Ue Se cOGOOS SCRAP OG RCSD ISOr ASE 14.8 5. 4 63. 5 96. 6 11, 250 4,070 67.8 

18.8 6.5 65. 3 96. 0 9, 870 3, 760 62.7 
Pale 8.0 62. 0 96. 1 8, 470 3, 330 DOnD 

4.0 3. 4 16. 0 8.9 1, 160 LD Toy estes eam ta 
7.4 Ns ef 36. 3 18333 1,640 60 1.0 

1916 11.8 6. 2 47.7 59. 6 3, 800 350 5. 80 
Jos ocescRcnogoesapanaEadsnode 13. 0 6.5 50. 5 53 6 3, 000 250 ALO) 

real 7.4 56. 6 SS} 2,780 230 3.8 
20.5 8.6 58.3 62076 2,640 310 Dee 

6.1 4.0 34. 4 67. 2 6, 880 890 14.8 
10. 8 4.9 54, 5 64. 5 6, 120 730 1D 

1917 15. 9 Dad 64. 9 68. 2 6, 260 1,110 18.5 
Saree N aie capi ean eye riage Cee ry 19.3 5.9 69. 7 105.5 5, 940 1,070 17.8 

26. 2 7.8 70. 1 90. 5 5, 940 1,610 26. 8 
BPAY 8.9 PU 83. 8 5, 160 1, 260 21.0 

3.0 FYB) Dowel 2.1 1, 660 20 oe 
6.0 Da 14, 2 6. 0 1, 540 40 SU 

1918 9.0 teh 14.1 18.9 1, 580 110 1.8 
bak ETI Ps ee ee eee 12.0 10. 0 17.0 12 a 1, 080 40 Af 

14.6 11.6 20. 6 PPX, A 1, 160 70 1.2 
14.9 10. 8 Pitlok 23. 0 1, 400 200 8 

7.6 4.3 15. 4 100 6, 840 | 2, 330 38. 8 
13. 0 6.7 48.3 100 5, 860 1, 940 32.3 

1919 19.6 9.6 ile @ 100 5, 700 1,970 32.8 
eee Be tet is ae SNS ER TF 21.9 10. 9 50. 0 100 5, 160 1, 780 29. 7 

37. 4 16. 4 OD 100 4, 160 1, 530 25. 5 
38. 7 153, 9 60. 7 100 4, 300 | 1, 560 26. 0 

The tendency to produce suckers changed with the stand and with 
the season, the percentages usually increasing as the stands decreased. 
In 1915 the proportion of suckers ranged from 32.7 per cent in the 
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6-inch spacing to 65.3 per cent in the 18-inch spacing. The maxi- 
mum, 72.7 per cent, was produced in 1917 from a stand of 32.7 
inches of row space to the plant. A low percentage of suckers was 
produced by all rates of seeding in 1918. 

The number of stalks bearing heads varies widely between the 
spacings in some seasons. The number or percentage of headed 
stalks usually increases as the stands decrease. This is especially 
true for the poor seasons of 1916, 1917, and 1918. 

The best total crop yields were produced-in 1915, and the poorest 
in 1918. The highest yield, 11,710 pounds, was from the 6-inch spac- 
ing in 1915, and the lowest, 1,080 pounds, from the 12-inch spacing in 
1918. The highest grain yield does not always accompany the high- 
est total crop yield. Seasonal conditions at and following heading 
largely govern the grain yield. Favorable seasons are conducive to 
high grain yields from thick stands, while thin stands have the advan- 
tage in unfavorable seasons. In the favorable season of 1915 the 
highest grain yield was from a stand having 8.8 inches of row space 
to the plant. In the poor seasons of 1916, 1917, and 1918 the highest 
yields were produced by stands with 6 to 7 inches of row space to the 
plant. A study of the average yields for a series of years is essential 
to determine the rate which will give the best results under average 
conditions. These are presented in Table XVI. 

Taste XVI.—Annual and average yields of Dawn kafir in rows spaced 34 feet apart in 

C 

the spacing experimenis at the Amarilla Cereal Field Station during the 6-year period - 
from 1914 to 1919, inclusive. 

[Im the statement of yields per acre the bushel is rated at 60 pounds.) 

Yields per acre. Average yields per acre. 

i ' 

so] i 3 years, 
Row space per plant. } 3 years, | | 1914. 5 years,| 

1915, |4 years, 1915, | 19ltto|Gy 
1914 | 1915 1916 1917 | 1918 | 1919 1917, |} 1915t0| and 1916, | 1914to 

| and | 1918. |1917to0| 1918, | 1919. 
1919. 1919. 1919. | 

Bu. | Bu.| Bu. Bu.| Bu.| Bu.| Bush. | Bush. | Bush. | Bush. | Bush. 
ORG snenes &7)/60.2| 10 148] 0.7] 388 37.9 19.2}; 24.6 21.9 20. 7 
8 to 10inches..._._ =... 18.5|69.0]_____. 12.9) ES a4 aes ee [2 eae Bae ee 
11 to 13inches._____.__- 18.7163) & 8/222) ee be eee 5.2) 
i Lo tornehes: --.==-— 19.0}627) 3.8 17.8] 3.3] 328 37.8 21.9 27.1 24.3 | 23.2 
SOLO I nenes = 2 Fsbo oe eee 26. 8 |- 29.7 =f Or | ene Peet ie [eo ces Oak | Ge 

The annual and average acre yields from the six spacings are shown 
in Table XVI. The first or thick rate has a stand in the different 

years with 6 to 7 inches of row space to the plant. The second rate 
has a stand with 8 to 10 inches of row space to the plant. This rate 
is omitted in 1916, and the 11 to 12 inch stand is missing in 1917. 
The 15 to 19 inch stand continued through the 6-year period, but the 
21 to 26 inch stand obtains only in three years. In order to get com- | 
parisons of all rates it is necessary to strike averages for a 3-year, a 
4-year, two 5-year, and a 6-year period. In the 3-year average, 
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which includes two good seasons and one poor one, there is practically 
no difference in the average yields from the first, fourth, and fifth 
rates. In the 4-year period, which includes two rates only, the 
average yield is in favor of the 15 to 19 inch spacing. This same rate 
leads in the first 5-year period, but is exceeded by the 11 to 13 inch 
spacing in the second 5-year period. In the 6-year average, which 
includes only two rates, the 15 to 19 inch spacing again has first 
place. These results indicate that under such conditions a stand 
with about 15 inches of row space to the plant is probably the safest 
rate. 

TaBLeE XVII.—Data recorded in the spacing experiments with Dawn kafir grown in rows 
spaced 7 feet apart at the Amarillo Cereal Field Station during the 6-year period from 
1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds.] 

Row space. Yields per acre. 

Year. Suckers.| Headed. m F 
: ota 

Plants. | Stalks. crop. Grain 

Inches. Inches. | Per cent.| Per cent.| Pounds. | Pounds. | Bushels. 
5.8 4.6 21.0 96. 8 4, 300 1, 500 25.0 
6.6 4.6 31.1 88. 4 4, 120 1, 410 PB & 

1914 6.7 4,9 26. 5 86.5 3, 480 1, 140 10.0 
iigtiad ca sina Tiree chee tres 9 ese mie ae ae Wol jae 32.1 92.7 3, 600 1,170 19.5 

8.5 5.8 31.3 92.7 BO) 1, 090 18. 2 
8.8 4,9 44.5 86. 9 4,140 1, 490 24.8 

3.0 2.6 5S) 96.6 8, 500 2, 860 LNs # 
4.4 3.0 22.6 92.7 8, 170 2, 880 48.0 

1915 | 5.9 3.4 43.0 93. 3 8, 290 2, 980 49.7 
OE OR yr eee erat ae aud Wo 4.4 40.5 90. 5 7,370 2, 830 47,2 

9.5 4.9 48.2 93.9 6, 770 2, 630 43.8 
10.4 eal 51.2 97.5 6, 450 2, 450 40.8 

2.0 1.9 9.2 19.7 1,660 100 1ey7 
3.9 2.6 o1NZ Byte al 3, 360 510 8.5 

1916 6.0 4.0 33. 4 79.5 3, 120 640 10. 7 
SIAR ASG oa acini rita eee 8.6 Del 40.3 60. 8 1, 920 320 8} 

13.0 6.6 50. 0 72.6 1, 940 370 6. 2 
20.5 9.2 55.3 89.3 2, 440 650 10.8 

3.3 2.8 14.7 86. 4 4,640 1, 060 Le 7 
4,7 ap Il 35. 0 82.1 5, 020 1, 300 Pal 7 

1917 7.8 3.8 Olee 85. 5 5, 700 2, 030 33.8 
ea oO AAS ESE alee ee PX 7 4.8 62. 3 89.8 4, 840 1, 530 25.5 

15.8 5.4 65. 7 90.8 4, 420 1, 400 23.3 
32.9 9.3 65.7 94,2 3, 480 1, 220 20.3 

55} > 0.0 15.4 1, 440 120 2.0 
3.0 2.9 ah 18.0 1, 060 115 1.9 

1918 4.5 4.2 Uo) 36.6 940 180 3.0 
Came, Tf mie TTT | tee 6.0 ER 9.0 28. 0 640 70 1} 

7.6 6.4 15.5 50. 4 900. 180 3.0 
15.6 11.6 26.1 66.5 1, 240 70 12 

4.3 3.0 29.5 100 6, 400 2, 225 Sie 
5.9 4.4 24.7 100 5, 225 1, 888 31.5 

1919 9.5 6.3 33.8 100 4,600 1, 640 W733 
ES ES Be a a ap es 12.3 7.8 36.5 1¢c0 4, 020 1, 420 2B.) 

21.0 9.9 52.6 100 3, 340 1, 200 20.0 
47.1 18.7 60. 2 100 2, 000 713 11.9 

SECOND SECTION, ROWS 7 FEET APART. 

Table XVII shows the data recorded with Dawn kafir in rows 
spaced 7 feet apart (fig. 11) in the spacing experiments. In this 
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section, as in the first, six plats were seeded each year, representing 
asmany differentrates. Thestands obtained from the same rate were 
not the same in all years. The stands in the thick rate range from 
about 2 to 5 inches of row space to the plant in the different years, 
while the thinner stands in some years have a much wider range. 

The various spacings between plants in rows 7 feet apart have an 
influence on suckering similar to those in rows 34 feet apart, the per- 

centage increasing as the stand decreases. In 1918 the thick stand 
produced no suckers, but the percentage increased in the thinner rates 
up to 26 per cent in the 15-inch stand. The percentage of suckers was 
much higher in other years, but it usually showed the same general 
trend between the thin and thick rates. 

The good seasons show a high percentage of stalks bearing heads, 
but in these seasons, as in the poor ones, the thinner plantings show a 

higher percentage than the thicker ones. The lowest percentage in 
all the rates was produced in 1918 and the highest in 1919. 

The total crop yields in the 7-foot rows do not run as high as in the 
corresponding spacings with the rows spaced 34 feet apart. The 
highest total crop yield, 8,500 pounds, in this 6-year period, was made 
by the 3-inch spacing in 1915, and the lowest by the 6-inch spacing in 
1918. The high grain yields do not in all cases follow the high total 
crop yields. In 1915 the spacing that ranked second in total crop 
yield had first place in grain yield. Im 1916 and 1918 the spacings © 
given third place in total crop yield took first place in grain yields. 
The grain yields were higher from all rates in 1915 than in any other 
year. 

TaBLE XVIII.—Annwal and average yields of Dawn kafir in rows spaced 7 feet apart in 
the spacing experiments at the Amarillo Cereal Field Station during the 6-year period 
from 1914 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds.] 

Annual yields per acre. Average yields per acre. 

| | | 4 years,| 1914 to | 5 years,| 6 years, 
1914 | 1915 1916 | 1917 | 1918 | 1919 |1915to} 1916, | 1915 to| 1914 to 

| 1918. 1918, | 1919. | 1919. 

Row space per | | | \ 5 years, 
plant. 

eae | | 
Bush. | Biss Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. | Bush. 

DL Oct MCHC 5 tLoe tee 7 iy are! 1 Oy eee ae (fs eee eee Neatly eS Mire S 
4 to 5imnehes-< -- -_-:- 25. 0 & 0 8.5 7A 7} 3.0 B7e LL 20. 3 24.3 23.7 23.9 
@rnehes 2232 22 es 23. 5 49.7 10 B7 @ eee es ae £52 lO 8) Been 2353 x Pa eee 
8 to 9 inches........- 18.2 43.8 ae 33. 8 3.0 Def ja 3- Ze 19.5 22. 6 21.9 
tO to tommebhes: 2k ea | 40. 8 6. 2 25. 5 1B? PBT | | f3-S Sal Ce oe 1D aoe Eee Se 

Table XVIII shows the annual and average acre yields in bushels 
of 60 pounds each for five rates in part or all of the 6-year period from 
1914 to 1919, inclusive. The thick rate had a stand ranging from 2 
to 3 inches of row space to the plant in the four years for which data 
are shown. The second rate, with 4 to 5 inches of row space to the 
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plant, was obtained each year. ‘The 6-inch rate is missing in 1918, 
and the 10 to 15 inch rate was omitted in 1914. In the 4-year period, 
which includes four rates, the average is in favor of the 8 to 9 inch 
rate, but in the two 5-year periods and one 6-year period it favors the 
6-inch rate. This indicates that 6 inches of row space to the plant in 
rows spaced 7 feet apart is probably the best rate. 

COMPARATIVE YIELDS FROM 34-FOOT AND 7-FOOT ROWS. 

| 

Table XIX shows the annual and average acre yields of Dawn 
kafir in 34-foot and in 7-foot rows in the spacing experiments, so 
that comparisons between the spacings may be easily made. 

TasLteE XIX.—Annual and average yields of Dawn kafir in the spacing experiments at the 
Amarillo Cereal Field Station during the 6-year period from 1914 to 1919, inclusive. 

{In the statement of yields per acre the bushel is rated at 60 pounds.] 

Annual yields per acre. Average yields per acre. 

Approximate j|Space) Row 3 Sie. 
number e- | space Bane 4 |years,'years,| 5 6 

ofplantsper |tween| per OLS |\Years,| 1914 | 1914, \years,|years, 
acre. TOWS. antl 1914 | 1915 | 1916 | 1917 | 1918} 1919 1917, 1915 to | 1915,| 1915 | 1914 

eval to | 1916, | 1917 to to 
1919 1918. | 1918,| to | 1919. | 1919 

1919. | 1919 

Feet.|Inches.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu.| Bu. | Bu. | Bu. | Bu. | Bu. | Bu 
Group A, 24,000 | 4] 6-7 8.7| 60.2} 1.0) 14.8) 0-7] 38:8} 37.9] 19.2} 21.9' 24.6] 23.1] 20.7 
Dlantiseses pe: 7 Pe a (a SRT tates Lee Tk LEO ee ss ass Aes) ales lies Se teh GE bY 
Troup B, 18,000 4/810) 18.5] 69.0)_!..- TRONS TEE OW OR iy Fae oe ee al Dea Alita aa a | erg 
plan tse eee 7 4-5 | 25.0] 48.0) ° 8.5] 21.7) 3.0) 37.1) 35.6] 20.3) 24.3) -27.0) 23.7] 23.9 

Group C, 12,500 34| 11-13) 18.7) 68.3) 5.8]... HYPE Oe 2 3 Sulla e eee Dead, | eels Sie areca tn | eee 
plantseees-2 4... 7 622355) 49" 7 Ose ess 5 ers | Py ae D303 lacie Seine ae 

Group D, 9,000 34} 15-19) 19.0) 62.7) 3.8) 17.8} 3.3} 32.8) 37.8) 21 i 24 3) Yo PAA PBA 
plantss sss >: TN AS=OF | SUDF43S8 hase slSaeel MONON Zimolored| oly seed Ql5in 2582! 2206 |aoIK9 

roup EE, 7,000 { 34) - 21-26)... - - DOE 2688 |ee ae DOTA Me Oleso ere eal lee ea a eee cee | Coola es 
plantseemss sae ee 76 LOA ue AD TBA Da ah IAA OR. 7A BO Oh A eee Ae ee 1935 \heneee 

Group A represents a rate of 6 to 7 inches of row space to the 
plant in rows 34 feet apart and 2 to 3 inches where the rows are 7 
feet apart, or an average of approximately 24,000 plants to the acre. 
At this rate the methods are comparable in only four years, and in 
that period the average yield is in favor of the rows 34 feet apart. 

Group B has a stand of 8 to 10 inches in rows 34 feet apart and 
its equivalent in rows 7 feet apart, or approximately 18,000 plants 
to the acre. This rate shows a small difference in the average yields 
in favor of rows spaced 7 feet apart in the 3-year and the 5-year 
periods for which averages are possible. 

Group C has a plant space of 11 to 13 inches in rows spaced 34 
feet apart and of 6 inches in rows spaced 7 feet apart, or an average 
of approximately 12,500 plants to the acre. These rates were obtained 
in only five years and in that period the average yield is in favor of 
the rows spaced 34 feet apart. 

Group D represents a stand of 15 to 19 inches of row space to the 
plant where the rows are spaced 34 feet apart, and 8 to 9 inches with 
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the rows spaced 7 feet apart, or approximately 9,000 plants to the 
acre. This rate continued through the 6-year period from 1914 to 
1919, inclusive. Averages are made for a 3-year period, a 4-year 
period, three 5-year periods, and a 6-year period. The average yields 
are approximately the same for both methods in the 3-year and 4-year 
periods. In the three 5-year periods and the 6-year period the aver- 
age yields are in favor of rows 34 feet apart. 

Group E shows a stand of 21 to 26 inches of row space to the plant 
in rows spaced 34 feet apart and 10 to 15 inches where the rows are 
spaced 7 feet apart, or an average of approximately 7,000 plants to 
the acre. This rate was obtained in three years in the 34-foot rows 
and in five years in the 7-foot rows. The average yield for this rate 
in the three years 1915, 1917, and 1919 is decidedly in favor of the 
rows spaced 34 feet apart. 

These data show that in favorable seasons, such as 1915 and 1919, 

the rows spaced 34 feet apart produced a higher yield in all rates with 
one exception than where the rows were 7 feet apart; but in the poor 
seasons of 1916, 1917, and 1918 the high yields are from the 7-foot 
rows in practically all cases. This tends to show that the method 
with rows spaced 7 feet apart is a surer way to grow a grain crop in 
localities which are likely to have unfavorable seasons. The 6-year 
average yields indicate that a row space of 8 to 9 inches to the plant 
is the best rate when the rows are spaced 7 feet apart. 

ENVIRONMENTAL EXPERIMENTS. 

Environmental experiments were conducted at the Cereal Field 
Station, Amarillo, Tex., at the Plant Introduction Field Station, 

Chico, Calif., and at Arlington Experimental Farm, Rosslyn, Va., the 
objects of which were to determine the effect of different climatic con- 
ditions on plant growth and on chemical composition and to determine 
the comparative productivity of home-grown and imported seed. 

These experiments included three of the best commercial varieties, 
viz, Dwarf milo (C. I. No. 332), feterita (C. I. No. 182), and Dawn 

kafir (C. I. No. 340). In 1918 all varieties were grown at the Cereal 

Field Station, Amarillo, Tex. Seed from that crop was sent to the 
other points for sowing in 1914. Beginning with the 1914 crop seed 
was exchanged between all three points each year for sowing the fol- 
lowing season. It was not practicable to get yield data on the crop at 
either the Plant Introduction Field Station or at the Arlington Ex- 
perimental Farm, owing to the eating of a large percentage of the 
immature kernels by birds. The damage from that source at these 
points was so great that enough seed for chemical analysis and for 
sowing the next season could be obtained only by protecting a number 
of the heads with paper bags. | 
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TaBLE XX.—Agronomic data recorded in the environmental experiments with grain 
sorghums grown at the Amarillo Cereal Field Station during the 5-year period from 
1915 to 1919, inclusive. 

[In the statement of yields per acre the bushel is rated at 60 pounds for kafir and at 58 pounds for other 
sorghums. ] 

Row space. 

Year, variety,and |——__;__ ___ _| guekers 
source of Seed. mm 

Plants. | Stalks. 

1915. 

Dwarf milo: Inches. Inches. | Per cent. 
Amarillo, Tex.... 7.2 3.3 54.1 
Arlington, Va-.... 7.2 3.3 54.1 

Feterita: 
Amarillo, Tex.... 10.6 3.8 64.2 
Arlington, Va.... 10.6 3.9 63.4 

Dawn kafir: 
Amarillo, Tex.... 8.0 4.6 42.5 
Arlington, Va.... 8.0 4.5 43.3 

1916. 

Dwarf milo: 
Amarillo, Tex.... 11.3 oul 55.1 
Arlington, Va-.... 11.3 5.6 50.5 
Chico, Calif...... 11.3 5,11 55.1 

Feterita: 
Amarillo, Tex.. 14.8 6.3 57.3 
Arlington, Va 14.7 5.2 64.1 
Chico, Calif.....-- 14.8 5.5 63.7 

Dawn kafir 
Amarillo, Tex.... 10.8 4.7 55. 9 
Arlington, Va-.--.- 10.7 5.1 52. 5 
Chico, Calif...... 10.8 5.3 50.7 

1917. 

Dwarf milo: 
Amarillo, Tex.... 12.5 4.2 66. 4 
Arlington, Va... 12.5 4.2 66. 4 
Chico, Calif. ..... 12.5 4.0 68.8 

Feterita: 
Amarillo, Tex.... 19.4 5.0 74.1 
Arlington, Va.... 23.6 5.7 18.7 
Chico, Calif. . .... 22.9 5.6 82.8 

Dawn kafir: 
Amarillo, Tex...: 26.4 W374 72.8 
Arlington, Va.... 26.4 5.6 78. 9 
Chico, Calif. . .... 26.4 ool 80.5 

1918. 

Dwarf milo: 
Amarillo, Tex.... 14.8 9.9 32.9 
Arlington, Va.... 15.0 10.7 29.0 

Feterita: 
Amarillo, Tex.... 10.7 ted! 33.5 
Arlington, Va.... 10.3 7.4 28.2 

Dawn kafir: 
Amarillo, Tex.... 16.1 12.5 PAI 
Arlington, Va.... 16.2 13.7 15.5 

1919. 

Dwarf milo: 
Amarillo, Tex.... 10.4 4.4 57.6 
Arlington, Va.... 12.9 4.8 62.1 
Chico, Calif. ..... 8.5 3.9 53. 4 

Feterita: 
Amarillo, Tex.... 44.8 10.8 75.3 
Arlington, Va.... 28.6 7.8 73.1 
Chico, Calif. ..... 13.4 4.3 68.1 

Dawn kafir: 
Amarillo, Tex.... 33. 1 11.6 65. 2 
Arlington, Va.... 201) |; 7.9 60.5 
Chico, Calif. ..... 10.4 5.0 51.9 

Erect 
heads. 

Per cent. 
73.0 

Headed. 

Per cent. 

Yields per acre. 

Total 
crop. Grain. 

Pounds. | Pounds. | Bushels. 
10, 220 3, 580 61.7 
9, 180 3, 780 65.2 

7, 680 2,720 46.9 
10,400 2,820 48.6 

11,380 3,220 Homi 
11,680 3,500 58.3 

| 

1,090 160 2.8 
800 170 2.9 
760 130 oe 

1, 050 270 4.7 
2,716 916 15.8 
2,370 860 14.8 

3, 740 340 Ron 
4, 000 370 6.2 
3, 460 320 5.3 

6, 400 1,720 29.7 
5, 400 1, 560 26.9 
4, 840 1,320 22.8 

5, 750 1,080 18.6 
4, 640 1,000 5) 
4,000 980 16.9 

7, 640 1, 400 PAG}. 7/ 
5, 240 1,740 29.0 
5, 720 1,180 E1OM 

920 280 4.8 
1, 400 380 6.6 

1, 240 180 api 
840 240 4.1 

1, 400 80 les 
1,160 120 2.0 

6, 000 2,900 50.0 
5, 200 2,700 46.6 
5, 520 2, 600 | 44.3 

3, 760 1, 580 27.2 
4,800 2,040 appl 
5, 920 2, 600 44.8 

4,400 1, 560 26.0 
5, 600 1, 860 31.0 
6, 800 2, 240 37.3 



38 BULLETIN 976, U. S. DEPARTMENT OF AGRICULTURE. 

AGRONOMIC DATA. 

Table XX shows the agronomic data recorded for the environ- 
mental experiments conducted at the Cereal Field Station, Amarillo, 
Tex., in the 5-year period from 1915 to 1919, inclusive. In 1915 and 
again in 1918 no crop from seed from Chico, Calif., was grown. For 
each variety the data recorded are from seed continuously grown at 
Amarillo in comparison with that from seed grown at the other points. 
The stands in all plats of the same variety were made comparable by 
hand thinning each year except in 1919, which eliminated whatever 
influence unequal stands might have had on the crop. 

The data recorded for suckers and erect heads in Dwarf milo and 
headed stalks in the other varieties generally do not show any strik- 
ing differences in the same year. However, in the 1916 crop, feterita 
from the Amarillo seed is somewhat lower in the percentage of suckers 
and considerably below the others in percentage of stalks bearing 
heads. 

The yields of the same variety are fairly close in the same year. 
The seed from the same source did not make the highest yield in all 
years. 

TABLE XXI.—Annual and average yields of grain sorghums grown in the environmental 
experiments at the Amarillo Cereal Field Station during the 5-year period from 1915 to 
1919, inclusive. 

[In the statement of yields per acre the bushel is pee = 60 pounds for kafir and at 58 pounds for other 
sorghums. 

Annual yields per acre. Average yields per 
acre. 

Variety and source of seed. | | 3 years, 

ie ‘1916, 1917, © Years, 
1915 1916 1917 1918 | 1919 oad ’, 1915 to 

1919. 1919. 

ns Naa ieee | | 
Dwarf milo: Bushels. | Bushels. Bushels. | Bushels. Bushels.| Bushels. | Bushels. 

Aqiartllo, fex oo) eos 61.7 2.8 29.7 | 4.8) 50. 0 21. 5 | 29. 8 
ATINe LON, Via eee oe EE || Pe) 26. 9 | 6.6 46.6 25. 5 29.6 
WhicorGalifeees = Sheena s = Sore oe pane 2.3 Ade ay) | ae ge Dene 44.85 23. Sale he eee 

Feterita: 
iN@narille. Wex 28 46.9 4.7 | 18.6 | oa 27.2 16. 8 | 20.1 
ATnetOMeVas- 2 seen ss 5-% = 48.6 15.8 17-2 4.1 30. 1 22.14 | 24.2 
OiniconCaltese. nae. ee alee ee ae 14.8 1B) See ae 44.8 25° Seren 

Dawn kafir: 
ATATINO exe pee eee 53.7 | 5.7 | 26.7 | i153 || 26. 0 19.5 22.7 
AngtonbiVa soa es 6e st 58.3 6. 2 29. 0 2.0 31.0 Zoe 25.3 
Chien Galton oc cer ec oeee | ey aie J === 37.3 | 0:8 | 3 fo 

| 

The annual and average acre yields recorded in Table XXI show 
that Dwarf milo from Amarillo seed yielded highest in 1917 and 1919, 
and from the Arlington seed in 1915, 1916, and 1918. The 3-year 

average yleld favors the home-grown seed, but the 5-year average 
yield shows no difference between that and the seed grown at the 
Arlington Experimental Farm. 
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Feterita made the high yield from home-grown seed in only one 
year; from seed grown at the Arlington Experimental Farm, Va., in 
three years; and from seed grown at Chico, Calif., in one year. In 
the 3-year average yield, plats from Chico seed take first place and 
from the home-grown seed third place. In the 5-year average yield 
the plat from home-grown seed is lowest. 
Dawn kafir produced less favorable results from home-grown seed 

than either of the other varieties. It made the best yield each year 
from seed grown elsewhere. The crop grown from Arlington seed 
leads in both the 3-year and the 5-year periods. 

These data tend to show that the source of the seed has little influ- 
ence on the yield of the resulting crop when grown at the Amarillo 
Cereal Field Station. 

CHEMICAL COMPOSITION. 

Samples of the grain produced in the environmental experiments 
with Dwarf milo, feterita, and Dawn kafir were analyzed by the Plant 
Chemical Laboratory of the Bureau of Chemistry. The percentages 
of water, ash, protein, fat, and fiber were determined, as were the 

weight of 1,000 kernels and the weight per bushel. Seed grown at 
Chico, Calif., was not available for sowing at any of the three stations 
in 1915, while the crop at Chico in 1917 was a total failure, except 
that enough seed was produced for resowing there in 1918. Analyses 
are presented from seed grown at the Arlington Experimental Farm, 
Rosslyn, Va., and at the Cereal Field Station, Amarillo, Tex., from 
Arlington and Amarillo seed in each of the five years, and at these 
two stations from Chico seed in 1916, 1917, and 1919. The figures 
on crops grown at Chico from Arlington and Amarillo seed are for 
1915, 1916, 1918, and 1919, and from Chico seed in 1916, 1918, and 
1919 only. These data are shown in Table XXII. 

In Table XXII the chemical data on environmental experiments 
are summarized, the data being combined in two ways. The average 
data shown are first combined by stations at which the crop was 
grown and then by sources from which the seed was obtained. Thus 
the average figures on Dwarf milo are given for all the crops grown 
at the Arlington Experimental Farm, Va., from all three sources, 
then those grown at Amarillo, Tex., and then those grown at Chico, 
Calif. Following these, averages are given for all the crops grown 
at the three stations from seed produced at Arlington, at Amarillo, 
and at Chico. Similar data are given for feterita and Dawn kafir. 
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TaBLeE XXII.—Average composition and weight of sorghum grains grown in the environ- 
mental experiments at three stations in Virginia, Texas, and California, in three or more 
of the five years from 1915 to 1919, inclusive. 

| 
} 

Weight. 

| 

‘Bushel, 
} t 

1,000 
| kernels. 

Composition. 

Crop and place of = > { Sta Seed from— | Years. | ‘Protein 

Water.| Ash. |(N.x]| Fat. | Fiber. 
6.25). | 

Dwari milo: Per ct. | Per ct. Per cl. | Per ct: | Percé 
Arlington, Va- - Rosslyn, Va.-.-.. |1915-19 9.71 1.74) 10.36 3. 00 1,74 

Do. .......) Amarillo, Tex.../1915-19 | 9.61 | 1.73 | 10.62} 3.06) 1.67 
Vos Chico, Calif... . ae 8.77 | 1.74 10.41) 3. 03 1.57 | 

Amarillo, Tex.) Rosslyn, Va---.-|1912-19 8. 56 164) 13.45 3. 32 1.71 
Dotti oS Amarillo, Tex...[1915-19 | 8.77| 1.62] 13.39 3.25 1.71 
Do. =---*-} Chico, Calf. -- gett 7.81} 1.68]. 13.52 3.72 1.69 

| 

Chico, Calif....| Rosslyn, Va.....|1915-16,; 888) 161| 9.86, 3.36} 162 
1913-19 | | 

Do........| Amarillo, Tex.../1915-16,| 9.04] 1.56) 10.32} 3.52} 1.61 
| 1918-19 | 

Do -| Chico, Calif....-| 1916,| 845] 41.58) 11.75] 3.60] . 1.85 
: 1918-19 

Feterita: | 
Arlington, Va-| Rosslyn, Va.---- 1915-19} 10.03 1.63 | 11.30} 2.94 1,48 

Do. .......| Amarillo, Tex-. | 1915-19 963 [7 L641 1813) |.» 2-89 1,40 
aa Chico, Calif... .- art 8.78 | 160] 10.53| 2.82 1.45 

Amarillo, Tex | Rosslyn, Va_....|1915-19] 8.93/ 1.63| 14.32|} 3.09] 1.67 
Do. .......| Amarillo, Tex- . .| 1915-19 $81} 165} 14.35 bo Of, Seles 
Dr eee aes SE as SI 8.30) 1.55) 14.35 | SOO * ae Ses 

| Chico, Calif....| Rosslyn, Va...../1915-16,| 9.43} 1.55] 10.73] 3.17] 41.49 
| 1918-19 | | 
| Do. .......| Amarillo, Tex. --|1915-16; S834) A 55oh S41 b RO | 1.50 

1918-19 | 
Dae Ss Chico, Calif... -. 1916, 8. 89 1.60; 11.55 3.38 1.77 

1918-19 

Dawn Kafir i | 
Arlington, Va.| Rosslyn, Va.....|1915-19|  9.68| 1.57] 11.25) 3.38] 1.53 

Do. .......| Amarillo, Tex. -/1915-19 | 9.93| 1.59] 10.92; 3.25) 1.55 
Norse Chico, Calif... -. baat 9.00; Lé61 10. 60 3.45 1.61 

} 1 | 
Amarillo, Tex-| Rosslyn, Va---...| 1915-19 906). - E72) 22:92) ~~ 3.36 1,82 

Do. _......| Amarillo, Tex..-}1915-19} 859| 4LS8L| 13.15] 3.35 183 
Ho. = 2 Chicos Cah = awe 8. 22 TZ)" B.3a\— 3.48 1,92 

1919 
Chico, Calif....) Rosslyn, Va..-...|1915-16,| 8.8 1.64} 10.89 | 3.52} 1.68 

1918-19 | 
Hos ese Amarillo, Tex_..|1915-16,; 9.23; 1.56] 10.83) 3.35/] 1.69 

1918-19 | : 
DPos22-— > "1 Chico:Cahiie + 1916, 9.01 154} 1127 3. 66 1.79 

1918-19 

SUMMARY. 

| | l 
Dwari milo: } j 

Rosslyn, Va-.-.-.} 3stations_..-...- 13} 9.46} 1.73); 10.47 3. 03 1, 67 
Amarillo, Tex-|____- dacs | 13| 847} L64} 13.45] 3.39] 1.71 
Chico, Calit_---|_..-.- do-> 25a | 11 8.82} 1.59} 10.54 3.48 1.68 
3stations..._.. | Rosslyn, Va... _- 14 9.06} 1.67} 11.32 3.22 1.7 

ne 22.22. | Amarillo, Tex._- 4 915) 1.64; 11.33 3. 26 1.67 
Wok: se. | Chico, Calif... __.| 9 | 834| 166| 11.90| 3.45| 1.70 

Feterita: | 
Rosslyn, Va.-.}, 3 Stations. .-..---| 13 9.58; 1.63} 11.08 2.89 Lit 
Amarillo, Tex -|_..-- GOs ee | 13 S74) £62) best 3-42 1. 69 
Chico, Calif_. _-|-.—=- doxvssyy se"? 1 9206.6 boi) ists | 3.21 1.57 
3 Stations...-.-.- Rosslyn, Va.--.-! 14 9.47| 1.61] 12.22 3.06, 1.55 

Do_.......| Amarnilo, Tex---| 14 9.11 | 1.62} 12.34 3.08} 1.55 
Das = enico, Caht >: | 9 8.66 | L158); 12.18 3.13 1. 62 

Dawn Kafir 
Rosslyn, Va_..| 3stations........| -13| 9.62] 1.59} 10.97] 3.35) 1.56 
Amarillo, Tex | B= 7 re eee 13 8.69 | L176 13. 10 3.38 1.85 
Chico, Calif_..-}]..--- GOS a li ‘9.02 | 1.58] 10.97 3. 50 iB iS 
3 stations....-- Rosslyn, Va.....) 14 0.92) GY He 3. 41 1.68 

(a) Amarillo, Tex 14 9.25}; 1.66} 11.69 Sh) 1 1369 
PIO= a ee | Chico, Calif. . -_-. 9 8.74 1.63; I.7 aks 1) hE 

I I 

Grams. | Pounds. 
36.9| 520 
33.8| 4@57.4 
34.8 58.8 

32.0 58.6 
32.0 58.3 
33.2 60.3 

37.3 59.1 
} 

37.3 | 58.5 

| | 59.2 

41.3 59.2 
| 40.9 57.9 
| 40.8| 59.2 

| 35.3 256.6 
34.7| @56.2 
36.8, 58.0 

38.3 589 
40.6| 59.2 

35.6| 583 

| 

22.6 «60.7 
22.9 | 60.3 
2.0! 60.8 

ical 258.8 
19.1 58.4 
17.9| 456.6 

20.0 59.4 

29.9 59.9 

| 20.5 58.7 
| 

35.2| D577. 
32.3 58. 
37.3 59. 
35.3 5S. 
34.2] 558 
35.1 59. 

41.0 58. 
35.4| Bote 
38.4 5a. 
38.3) ¢58 

i S526 © 57. 
| 37:7 58. 

| 22.6| ¢60. 
187 | 45% 
20.5 59. 
20.5 | ©59. 
21.0 59. 
29.1 |  €59. 

@ Datafor 1917 notincluded. &6Twelveyearsonly. ¢ Thirteen yearsonly. ¢Elevenyearsonly. ¢ Eight 
years only. 

COUMRPIOD COW —=1 He WOR] 



GRAIN SORGHUMS IN THE TEXAS PANHANDLE. Al 

Table XXII shows that the conditions under which the crop is 
grown have much more effect on its composition than the source 
from which the seed is obtained. For instance, Dwarf milo grown 
at the Arlington Experimental Farm, Rosslyn, Va., during the five 
years from 1915 to 1919, inclusive, shows only very slight variation 
in chemical composition from seed produced the previous year at 
Arlington and at Amarillo. Results are available from crops grown 
at Arlington from Chico seed in only three of the five years, and this 
naturally causes some variation from the averages of the crops 
grown from Arlington and Amarillo seed, but in general the composi- 
tion is practically the same. In the same way milo grown at Amarillo 
from seed from each of the three points is very similar in composi- 
tion, but is lower in water content and in ash and considerably higher 
in protein and fat than milo grown from the same seed at Arlington. 
Milo grown at Chico from seed from the three sources shows rather 

more variation than that grown at Arlington and Amarillo. The 
grain grown at Chico shows a slightly higher water content than that 
grown at Amarillo, but considerably less than that grown at Arlington. 
The ash and protein content of the Chico milo is less than that grown 
at Arlington and decidedly less than that grown at Amarillo. Milo 
grown at Chico has about the same percentage of fat as that grown 
at Amarillo and is slightly lower in fiber. 

In general, the same observations may be made with regard to 
feterita and Dawn kafir grown at the three stations. The variation 
between crops grown from the same seed at the three stations is 
greater than that between crops grown at any one of the stations 
from seed from the three sources. The moisture content of the seed 
grown at Chico is intermediate between that grown at Amarillo and 
at Arlington. The Amarillo seed is materially higher in protein in 
each case, and is also higher in fiber. The variations in ash and fat 
are not marked. 

SUMMARY. 

The data on the date of seeding, spacing, and environmental 
experiments with grain sorghums, as presented in this bulletin, may 
be summarized briefly as follows: 

(1) The yields are influenced by seasonal conditions to such an 
extent that no one date of seeding is best for all years. The average 
yield in a series of years is the one safe basis for practice. 

(2) All the varieties did not give the highest average yield from the 
same date of seeding. Some yield better from early seeding than 
others. 

(3) Dwarf milo produced the best average yields from sowing on 
the normal date, about May 23; Dawn kafir from the early date, 
May 10; and feterita and Manchu kaoliang from the late date, about 
June 10. 
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(4) In the 6-year period from 1914 to 1919, inclusive, Dwarf milo 

in rows spaced 34 feet apart, made the highest average yield, 30.8 
bushels, with 12 inches of row space to the plant. In rows spaced 
7 feet apart during this same period, the highest average yield, 33.2 
bushels, was made by the plants spaced from 8 to 12 inches apart in 
the row. 

(5) The rows spaced 7 feet apart with 6 inches of row space to the 

plant averaged 32.8 bushels per acre in this 6-year period, which is 2 — 
bushels more than was made by the corresponding rate in rows spaced 
34 feet apart, and practically the same average yield as obtained 
from the 8 to 12-inch spacing. 

(6) Spacing the rows 7 feet apart is a slightly surer way to grow a 
grain crop than spacing them 34 feet apart, but the latter method 
will produce a higher average total crop yield. 

(7) Dawn kafir produces the highest average yields from plants 
with 15 to 19 inches of row space in rows spaced 34 feet apart, and 
from plants with 4 to 5 inches of row space where the rows are spaced 
7 feet apart. The 6-year average yields from these rates were 23.2 
and 23.9 bushels, respectively. 

(8) Dwarf milo seed grown at the Arlington Experimental Farm, 
Va., produced as high yields and a crop otherwise as good at Ama- 
rillo, Tex., as home-grown seed. 

(9) Feterita seed grown at the Arlington Experimental Farm, 
Va., and sent to Amarillo, Tex., averaged 4 bushels more than the 
home-grown seed in the 6-year period from 1914 to 1919, inclusive, 
and Dawn kafir from the same source averaged 2.6 bushels higher 
in this same period. 

(10) The yield data presented from all the experiments show con- 
clusively that Dwarf milo is by far the better variety to grow under 
conditions such as those at the Cereal Field Station, Amarillo, Tex. 

(11) In the environmental experiments in which Dwarf milo, 
feterita, and Dawn kafir were grown for several years. at the Arlington 
Experimental Farm, Va., Amarillo, Tex., and Chico, Calif., from seed 
produced at each of the three stations, it was shown that the source 
of seed had practically no influence on the growth of the crop and 
on yield. Chemical analyses of samples from these crops showed 
that environmental conditions, such as soil and climate, had much 

more influence on the chemical composition of grain-sorghum seed 
than did the sources of the seed from which the crop was grown. 
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