


= Temperature (Degrees F)  -- Duratton o f f  rrezlng (Hours) 

Fig. 13-The points of danger to seed corn of various moisture contents from freezing injury at given 
temperatures and stated hours of continuous exposure. A material adverse extension of freezing 
temperature, duration of freezing, or moisture cmtent  Is likely to reduce the per cent ge;rnination. 
Airdry corn containing less than 14 per cent moisture will withsmnd any natural low winter tern 
perature for any length of time. 4 
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Fig. 14--Average date of the first killing frost in autumn. By G. A. 
Loreland 
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This varititioli in time of freezing vt1:lther together with a 
great  seasorial \-ariation in time of corn riitlt~~rity has a rnarked 
bearing in different years upon the contlition of corn for wed 
when left sttlntling in the field. 

The average tlntes of the first killi~ig f r o ~ t  in the field in 
the fall for vsrions pnrts of Sebraslca are given in Fimire 14. 

FREEZING INJURY INEVITABLE I N  OCCASIONAL YEARS 

Eslwrience has tallgllt that the lwst ndapted. highest pro- 
ducing corn for any locality in Sebrtlslctl. or in the prentrr part 
of the Corn Belt. does-not mature ant1 clry siifficiently in all 
seasons to escape freezing injury when left exposed to low tem- 
peratilres either in the field or in the crib. It wol~ld not be 
practicalde in most of the Corn Belt to prom corn snfficielitly 
early to ercape clamage fronl freezing every year, becnuse such 
corn wonld be too snlall and early to give best results. The 
k t  nt1nptt.d and most procli~ctive types appenr to he those 
which ~l t i l i - .  prarticnlly the tailtire prom-i~~g wason of the aver- 
age year. In  the maiority of years. s11c.h types should ripen 
fully 1)ofore the first killing frost. altho ill occasional years both 
the yield and the quality nltly br redl~t-etl 11y alltlimn frosts. 

Seasonal vnriation in the time of niatiirity of n given corn 
in a given Itzality may be illustrated by the relative maturity 
of H o g ~ e ' s  I7ello\\- Dent corn a t  the Experiment Station in 
1914 and 1917. This is a standarcl well-adapted type for  con- 
ditions prevailing at  the Experiment Station. I n  1914 the grain 
of this corn containetl orily 14 per cent nloisture on October 1, 
while it cor~tained 38 per cbr~it on Octobrr 1, 1917. It wns well 
matiiretl on Septtvnber G. 1914. whweas it was not so inatllre a 
month later in 1917. I n  this vicinity tho normnl date of ripen- 
ing for  this varietv is Se~)tenllwr 20. while the mean date of the 
first killing fmst is 0ctol)er 11. According to this, corn which 
is riris~~rpaswd in average production at the Esperiinent Stntion 
ripens. H S  911 a\-orage. nI>oi~t :3 n-(>t>ks hefore the nlrtln (late of 
the first killing frost. 

This  +earonnI variation niakes possil)le in many years the 
growing of lnte matlirir~p t v l ) ~  of corn in localities where 
they normslly are not ti(lal)te(l. But tllr rhnracter of the stlason 
and the date of the first killing frost cnnnot bcb foretoltl at plant- 
ing time. Therefore. 1111?1tlal>ttvl, lnte rni~tririnp typrs 1vl1ic.h do 
not rracli their full c1cv~~lol)iilc~iit before the avtlrage dntc of the 
first killing frost rholilt1 not I)? grorvn. They requirt. for their 
ti111 dtbvelop~nent the exceptional srasolis in whic.11 the first 
killing frost comes very late. Tn too great a proportion of thb 



seasons they fail to mature, and too freqlie~itly !)rodr~ce a n  
inferior quality of corn together with a low yield of grain 
per acre. 

SELECTION FOR EARLINESS 

Wherever varieties of too late maturity a r t  bting grown, 
this may br overcome in soveral ways: (1) Secilrtng seed of 
some earlier type. This mny origintlte ill the same locality o r  
be of some previoudv tried variety ol,tainetl frorn a distance. 
Before a nc~v corn is extensively sob.titiitec1 for  an old one, 
definite knowlrtlpe should be had rrgnrtling its local adaptation. 
(2)  Fit41 selection of serkd from the earlier maturing plants 
before autumn frosts, while s11c11 differnlc.? i h  readily discerni1)le. 
(3) Selection of the drier nnd more 111at11re ears later in the 
season. T o  a considerable extent, snc.11 ears are more rnnture 
because of inherent relative earliness. Corn may be made t o  
average a week or ten days earlier in nlatnrity In a very few 
years by such selection. I t  is probable that most of the corn 
grown in h'ebrnska could be made a week earlier without reduc- 
Ing the average yield, and the qnality ~voulcl be improved. 

A rather arbitrary idrnl of derp rough grain is held by 
many corn g r o ~ ~ e r s .  This qualitv is ~islually associated with 
late maturity and also high shelling percentage. h mistaken 
conception prevails that high shelling percentage means high 
acre yield. T o  the contrary, corn rvith n rather medium de t h  
kernel yieltls fnllv as n1uc.h grain per nc+re. ripens somew E a t  
earlier. is often of much b:~tter quality ant1 frequently possesses 
stronger vir11)ility. 

ALTERNATIVES bN SEED SELECTION 

(1) Special. early field schlcction. brfore any likelihood of 
frost, n1n.y be practiced reg111arly each year. When such corn 
is stored ant1 cured in a dry, well-ventilated place, good ger- 
mination without frlrtller tr0111)le is rensonnbly certain. This 
procetlure. systematically insrlrcs sountl seed corn. An essential 
requirement in this prncticr is to avoid imnlediate contact be- 
tween the different enr.; so long as they nre not well dried out. 
Thus mould nntl decay will I)e prevei~tctl. 13y going trhrii the 
field with a sac.1~ hung ovchr the shoaldt~r, or  other simple device, 
the best dt1velopetl a11(1 most mt~t i~rcd  ears may 1~ readily 
gathered. Seotl srlectt3tl in the stiff doligh stnge is sufficintlg 
mature to protlllc~ strong, vigoro~is plnnts. IIowever. more 
mat,ure sechtl is morr e:.sil,v prrst~rvt.tl. 

( 2 )  Srlec.tinp sc3rtl latc in Scptcm1)c~r or carlv in October, 
~vhile husking corn in the rrglllar ~ v i ~ y  for early hog feixl. is a safe 



arid convenient manner of obtaining sountl seed corn. Precau- 
tion slloultl be taken to insure rapid drying and avoidance of 
monlcl. This procedrlre usuallv requires so111e huslting before 
the I)ulk of the corn is sufficiently dry for general hl~slting. The 
necessary need for the average farm may usuallv he selected 
froni several loads of this earlv hlislred corn. I f  this plan is 
sy-ternatically followed, a supply of sol~nd corn may be fairly 
certain year after year. 

(3) Selecting seed at the time of general husking is the 
most conimon of all methods. Either n box is attached to the 
side of the wagon into which the seed ears are thrown while 
husking. or else the seed ears are sclected from the wagon while 
~~n load ing .  This method. and particularlv the practice of pick- 
ing the send ears in the field while husking, has many com- 
mendnl)lt. features in yrars of early mntnrity when a large 
per(-~ntngt. of the enri. will possess strong germination even when 
left espohed in the field to severe freezing weather. Tn other 
years. wich as 1911, 1915. and 1917. there may be s ~ c h  a small 
portion of viable ears nfter subiec.tiot1 to freezing weather. that 
much annoyance and difficulty is exprrienced in selrctine them. 

I f  necclssary to select seed ears from a field where freezing 
injurp has hren severe, the rather slender, hard, solid, smooth 
ears with relatively shallow p a i n s  (Fig. 15) will be found 
most certain to pive satisfactory germination. For  those who 
do not favor this type of ear. i t  may be said that i t  is likely to 
yield fully as nlncli grain to the acre as the larger, rougher 
types, eye11 in years when both pive equally good germination. 
Severe freezing destroys the vinbility of immature seed. 

This  is a factor in the natural adaptation of the crop. I t  
tends to eliminate the later strains, while the earlier ones survive. 
By selecting the ears, therefore, which have withstood severe 
freezing in the field. Inore consistent earliness is developed. 

( 4 )  Corncrib selection map lw practiced in an emergency 
as a Inst resort. I f  provision for a seed 'sapplv by other 
methods has been overlool<ed, well matured and sound seed ears 
may in most years be selected from the crib during the winter 
or spring. Such home grown seed is to be recommendetl in 
preference to imported seed whose adaptability is not definitely 
known. 

(.i) 07d Seed. I n  order to insure against emergencies, i t  is 
a desirable practice to select sufficient sec>d in years when corn 
matures well for two years' planting. I t  seldom happens that 
two s~~ccessive bad years occur, and by this practice much un- 
easiness and annoyance may be avoided in bad years. One-year- 





old seed corii is entirely satisfactory if i t  has been \yell pre- 
b served. 

COMBINATION OF METHODS FOR SELECTING SEED 

F o r  many farm operations, the procedure nlay be variable 
fro111 year to year according to the seasonal contlitions, or the 
individual farmer's ft~ncg or convenience. This holds true in 
regard to the tir~ie and manner of selecting the seed corn supply. 
The conditions are very exceptional in n-liich a satisfactory seed 
supply with apparently equal productivity cannot be selected by 
any one of the first three methods just described. T l ~ e  relative 
convenience and practicability of the methotls may vary fro111 
year to year. In  years when corn is b n c h a r d .  it is good prac- 
tiw to select seed from corii hnsked early, before heavy and 
continiled freezes are to be expected. I n  years of early maturity, 
when corn is well dried out, i t  may be quite as well to pick the 
seed ears at the time of regular husking. Whether special early 
selection is practised in such years may be left entirely to the 
convenience of the farmer. However, in years when corn is 
late in nlaturing. early selection and preservation of seed corn 
may avoid the great annoyance of sortlng over a large quantity 
of con] for the sn~al l  percentage of sound ears that will give 
satisfactory germination. Early selection is probably of greater 
importance in the northwestern half, than in the southeastern 
half of the State. 

ASCERTAINING V I A B I L I T Y  

,!fter the seed ears are thoroly cured, a general gerr~lination 
t e s t  may be made of a cornposite sample of kernels taken scat- 
teringly from each of several hundred ears a t  the rate of about 
sis kernels per ear. I f  l e s  than about 90 per cent perfect ger- 
rnination is obtained, more severe elimination of unsound ears 
s h o u l d  be made. Discarding all ears with discolored germs and 
the ninkinp of an individual ear germination test are rather 
cffec-tive . . methods. The making of such tests is generally nnder- 



Fig. 16-A flnal germlnatiol~ test should be made to deflnitely determine 
what percentage of the seed will grow. The corn planter may then 
be adjusted for an average drop of the desired number of kernels 

Fig. 17-The indlvldual ear germlnatlon test shows deflnitely which are 
the unsound ears 



are  obtai~iecl. \\'here less mature corn has been snbjectecl to 
.*\-ere freezing. as high as 10 or 15 per cent may erriiinate 
in~lwrfectly. Such seed may have either the p lnn~a  f e or the 
l~r in iary  root killed, while tlie other elit1 of the sprout may 
tlt3velop r~orn in l l~ .  I f  the plamnle has been killed a viable 
root ctin never g r o ~ ~  a lie\\- plumulc. But  if tlie priniary root 
only is tleatl. the sccontlar~ roots may, nntler favorable ger- 
nliliation conditions. de\.elop at the I)tlsc of tlie plnniule and rt 
norninl p l i ~ ~ i t  rr.sl~lt. Such imperfect spror~ts niay be seen in 
Figure 20. 

(;crnlination tects iirr often reported as so niany strong, 
wrak. or drad kernels. I t  \vonltl pro1)abl.v be q ~ ~ i t r  ah \via11 to 
report perfect and imperfect germination arid dead kernels. 
Silice I)ropthr develop~iic~nt of inipcrfect germs is cloubtf~~l, a 
clah-ification illto perfect aiid dea(1 seet1 ~hollltl st~ffice. Perfect 
kernels rrportctl as rvealc are often relativrl?. I)ack~rard merely 
1wc.al1-e of inht~rc~rit slower gc~rn~inat io~i  or hc>canse of ununi- 
forn~.  11nfa~ora1)Ir gerniinati~ig conditions 1vl1ic.h act as sonrccAs 
of esl)erimental error in testing. 



Fig. 15-Germ fnat ion box filled with sawdust and covered with burlap 
to retain moisture 

Fig. 19-The germination box shown in Figure 18, uncovered. Note the 
niuch more vigorous growth a t  the ends of the box where the 
burlap was folded back and greater pressure exerted by t h e  box 
standing on top. The germinative ability of the corn at the center 
actually equalled that a t  the ends. This illustrates possible experi- 
mental error in testing for germination 



Fig. 20-Kernels showing various degrees of relative germinative ability. 
(1) Perfect germination; (2 )  imperfect germination; ( 3 )  dead 
kernels 



RELATIVE CORN YIELDS FOR T H E  STATE OF NEBRASKA I N  
YEARS FOLLOWING SEVERE SEED CORN INJURY 

The : I ~ P I . : I ~ ( '  y i~ I ( l  of corn for the Stiitc of Sebrasku during 
the lnst i'S ycB;!l.s. IFc!)O to l!)li. ils csti~natt'tl by the I3nreat1 of 
Crop St;~tistic..s :111(1 t 1 1 ~  Stiitv I%oiirtl of ,Igrir~rltr~re. has been 
24.9 111111s r n .  1)11ri11g this pc~iod ,  thore hnve been t,hree 
lr(>ars of sc1-io11s s ( v b e 1  corn i ~ ~ , i ~ ~ r y .  I I ? I I I ~ P ~ I -  lS9G. 1911, and 1915. 
?'he i1cl.t' c-or11 j.ir1tl.i for t l ~ e  Stiitcl in t l l ~  yeilrs following this 
sei~d c o l . ~ ~  i l l  j11r.v (y(1i1rs in \vlli(lll th(1 ~ f f ~ ( ~ t c ( 1  ~e ( l a  was planted) 
were rc-l)chc.ti\.cly :%0.0. 27.1. il11t1 32.6 1)ushcls. Since the yield 
hns bee11 iil)o\.cl nol.111i11 (~a(*ll y ~ a r  in \ ~ l l i c l ~  it ~ v n s  necessary t o  
plant scc.(l scll(~ctc~t1 fro111 voru rrnde~rgoi~~g sc.\.cre wil~ter  injury, 
it is e \ . ie l (~~~t  t11i1t th(1 f i r rmc~s meet the sit~ration in a fairly 
satisftictol.y nltlllil('r. The iiverage sl~periority of these three 
ycbi1rs nl)ovc~ t1w fi yeilr nvcritgr hils Iwen 5.0 hllshels per acre. 
Tt1crt.fol.c~ ~)~-cvlic-tio~~s of low yields folio\\-i11g yoiirs of sclvcrc sect1 
cborn ~ I I ~ I I I * ~  (10 11ot W ( ~ I ~ I  jlrstifit'd. Tile i~c~t r~a l  increase in yields 
ii; prol)i~l)ly t 1 1 1 c ~  to irc.c.itlmti~lly march filvorn1)le cli~nat ic nnd 
n l o i s t ~ ~ r ~ .  c.ol~tlit i o ~ ~ s .  

EFFECT OF T I M E  OF SELECTION AND PRESERVATION O F  S E E D  
CORN UPON YIELD 

.III ( ~ X I ) ( - I ~ ~ I I I ( ~ I I ~  lviis l~~g111l in the f2111 of 1!)14 to  (l(~ter111i11e 
tlle cffccet of tllv t i~llc of l l i tr\ .(~~t ing s ~ ~ ( 1  COI-11 I I ~ > O I I  its yielding 
power 1)rovi tlcel (.iir(% is t ilkrn in scblcc-tion to ol)tilin eqnally 
liigll g e r ~ n i ~ ~ i t t i o t ~ .  .! ~ O I I I I ) ~ I I ~ ~ I ~ ~ V ( ~  yield test Tvns ~nacle ill 1915 
of Srl,tc*~l~l)cb~.. S 0 \ . 1 ~ 1 1 1 1 ~ 1 ~ .  i111(l 3In1~~11 s r l~c t i o~ l s  from a field of 
Sf~hrn+I;a \\'llitth J'r-izc1 c50rll. This is R stilndi~rd variety grown 
:lt thc T C s l ) c l ~ . i ~ ~ l c b ~ ~ t  Stnt ion i r l ~ ( l  i~di~l)tc>tl to southeastrrn Sebraska. 
,\ s in~i I :~r  {(.i t  \vils u~ntlr i l l  1!)1(; and 1917 of seed selected i n  
Scl>tcln~lwr. Oc.tol)c1r. Sovc~i~rl)c~r. Drct.ml)er, Ft~hrrlnry. and JInrch. 
Th(1 s(.(~tl \\.:IS c~nr(~f111ly prrscrverl in n dry. well-vcntililted plnce 
: ~ f t c r  I)ring I~ii~.vcl+tc~d. . l f ter  tlilngcr from frrclzing injury. only 
-cc.cl c.i~l.. \\.I~ic.l~ +l~o\\.cbrl $1 hrigllt ( * l~ i \ r  gorlll were taken. F a r s  ... :+I,  , I :  ..,.,. I,...,\,I ,.,,..,,,L. .,.,,..,, , I  ;..,-.,,.,lnc~ I , , ~ ~ ~ ,  t tcn t l , ~ ~ ~  npnn,lcna 



row of eii(.Ii plat for the yield tost. Tliis ilrraIlg(bIIi(lIlt ]~erlilitte(l 
a t1irec.t co~npnr i~on of the inherent yirltlil~g c-al):~c.ity of the 
clifferer~t lots. Thc rc.sults follow ill Tiiblc 32. 

I - - - - - - - - -- - -- - - -- - - - - 

Bushels Bztshels 
4 3t:demP' 1 66.6 36.1 

36.9 
November 65.9 37.3 
December 39.3 
February 44.3 
March 4 64.7 42.1 

Date of seed 
selection' 

Bushels I Ru.she/s 
38.3 37.2 , 
38.3 37.6 , 
41.6 39.4 

Yield per acre 
Duplica- ' -- -- -- - 

Average 1 Three 
year 

average 
- - -A 

, each Year 1 191 5 1916 1917 1916 and 8 

Bushels 
47.0 

- - - - - - - - - - - - - - - - - - - -- 
'Tilt. s ~ t . d  was hnrvertrd abou t  t he  1'1th of each month. 
'The check seed w . 1 ~  h . i r v r a t t ~ d  f rom the same Avid while h u s k l n g  In 

Sovembcr. 

.\+ ; ~ n  iive*~-t~gc~ for tlic t l i i . t~c~  yc~11.i I!)l5-l!)li.  scbotl co1.11 hnr- 
vested 1)y sl)tbc.ii~l srlrc.tion fl'olll t l ~ c  fioltl i l l  S(>l)ttl l~il)(~, Sovt>~ii- 
hcr, and Jli11.c.11. a11tl givc.11 goof1 c.it1.r i1ftt.r srlrc~tion. yieldtlci 
r~sl)f~c-ti\-tlly -1S.2. -k!).(i. ; I I I ( I  51.2 1)11~Iic1ls 1)(>1* ; I (~ IX> .  ~vllile s(>rd 
*vwI fro111 tilt1 si1111t> ficbltl tl~iriilg tlw r(ytil:jr l ) ~ . o ( ~ ~ s s  of l i ~ ~ s k i ~ i g  
i l l  Sovc~liil)c~r yic1l(lrtl :iO.(i 1)11ellc~l.;   PI* }I(-1.1.. \\'(I 1lla.v couclutle 
fro111 tllc>sc. tliiti~ t l i ~ t  ('01'11 1111rv(1sto(l tl:11'1y H I I ( ~  giv(l11 sl)rcial 
care i l l  ~~rc~servi~t iol i  will 11ot o~ltyieltl sertl \vIlit.li I ~ i i s  1):1(111 r s -  
1)(1rrtl to thtb c*ol(l of \vil~tci. ~vitliol~t el)c~c.ii~l C;II.(I. ~)rovid(btl botll 
I I t  for I g i ~ i i ~ ~ t i v  1 1 1 i t s .  St1~(1 ~vliicll 1121s 
rrc.c1ivtatl n o  sl)c~c-ii~l c1nrl\. st*l(bc-tio~~ untl ~ ) ~ . : + r r \ - i ~ t i o ~ ~  I I I ; I ~  1 ) ~  
esl1c(.tt1(l to yirltl ;IS 1v(~11 as sl)rc-ii~lly r i ~ r ~ t l  for st~rtl. provided 
wl11;1lly irtisfactory s t : ~ ~ t l s  i11-t~ ol)t:~inctl. S o  c.l;~iln is ~lliltle, 
Ilo~~-ever. that seetl st~l-c.t:vl late in wii~tcl. will ~iw=(~ssi~rily 
prnlinatt~ :IS clel~en(lal~ly 21s \\.ill t h t~ t  pntllt~retl ritr1ic.r. 

RELATIVE YIELDS OF DIFFERENT EAR TYPES 

Drrrilip the four y(.i~r,- 1!)14 to 1917, folly t'i11. types of 
Srl~rusk;~ \\'llitr Prize (.or11 hnvc. I1r~c~i1 col~ipt~~*etl i l l  yield with 
the original ~~nsrltbctetl (,or11 fro111 \vliic.li thcl t~ l ) t l s  \v\.tlre selcctcd 



rnt.11 year. This variety has been grown at tlie Esperimental 
P t ~ t i o n  Inany Yt'i1r.i. The nitathot1 of testing \\-as the saine a s  
tlitit desrribcrl on page 84. I3ilsiilg the gieltls 11poil eqnal nom- 
Ijr1r.i of plitnts pro\vn lrnder u~iifonll contlitioiis enabled a fairly 
rt*lial)lc test of the rt*lativta inlie~.ent yielding qualities. The  
remits ci1.e give11 ill Taljle 33. 

I 
Type of ear 1914 1915 1 1916 I 1917 Average 

- -  / ----- - - -. - - - - - - - 
' Btlsheb Bushels I Bztshels I Bushels ; Bushels 

Original . . . . . . . . . . . . . .  1 48.7 1 64.8 1 65.5 53.5 58.1 
-- 

Large rough . . . . . . . . . . .  30.0 ' 65.3 1 64.4 45.9 51.4 
Short rough.. . . . . . . . . .  44.4 1 68.9 65.1 49.9 ' 57.1 
Shortsmooth . . . . . . .  45.0 1 72.6 ' 60.1 49.2 I 56.7 
Long slender smooth. . .  I 48.7 66.4 1 65.2 1 54.9 58.8 

-- -- --- 
Numberofduplications. 6 I 8 1 14 1 7 I 

I I 



A? an avchrtlge for the four years, the long. slender, sinooth 
type yieltlt~tl 58.S l ) r~sl~t~ls  per acre. \vliich is 0.7 busllt*l more than 
the original cUorn. 7.4 bushels more than the large rongli ears, 
1.7 1)usIiels 11101.~ tlltl~l the short rough ears. ant1 2.1 bl~shels 
more than the sllort. s~nootll ears. OIIP I ~ I A ~  con~lr~t le  that this 
l o ~ ~ g :  ::le~icler, snloc~th sypc! possesws highly sntisfac-tory yit4tlinp 
clr~nlltir:, which. c.oi~pletl with its sl~l)erior ger~ninative ability. 
niakc-i it a rerv sr~itnble type to grow. Tliis type of enr is 
gaiaing gr.*iitcbr ~)ol)tilt~rity t~nloiig C O ~ I I  ~ I I C I I  of the State, altho 
the oltl 1)rrjndice for deep rough ears ~ i t h  n high shelling per- 
t.e~ititpe hns I)ee~i rather l>t&rsistent. 

EFFECT OF UNUNIFORM STAND ON YIELD 

An in\-estigation R-RR made in 1915 and 19lR to (leternline 
tlie effecst of varied clistribution of p la~i t s  upon the yield of 
corn. The  number of plants per acre was tlie same in all ca.ws. 
1 ~ 1 t  the nun~l)t*r of plants in acljacaent hills differed. The pur- 
pose was twofold: (1)  To learn the effect. of variation in stand 
caiised by me(-hn~iic~al variation in dropping hy corn planters. 
n-hell corn with ~)erfcct geniiination is plantetl. ( 3 )  T o  lenrn 
n-hnt re511lt nlight I)? espc*ctthd from l)lanti~lg corn. only part of 
n-l~ich will grow. I)rlt for ~v1iic.h the rate of ~>lnntinp has been 
calc~~lnterl  to reed tlle tlttsired nan1l)thr of sountl kernels per acre. 
The twts wertb made in doplic-ate 6-row blocks ant1 equal nam- 
hers of each type of hill \vcarr hnrvestc~tl witllin eac'li plat. 

T11e n~ethocls of distril)ution coniparc~tl \f*ertk: 
(1) -411 hills with r~niformly 3 plants. 
(2) AAlter~iating hills \\.it11 2 antl 1 plants. 
(3 )  .Ilternating hills wit11 1. 3. nn(1 6 plants. 
(1)  Alternnting hills with 1. 2. 3. 4, antl 6 1>1~11ts. The  

ws111ts are given in Ti~ble 34. The avtbrnge yield for tlie tl1rc.e 

Tiplri lsrr ucrr 
Plants p ~ r  hill -- - -- 

I!jl5 19 l f hvr8r:1~t. 
- - - -- - - -. - - -  -- - - 

- - 8  - -  . -  - 

fi,,,wlrr~la J i t t , v j , , ~ { s  ~ ~ t t ~ / : v / , .  



varied clistril)ntio~ls \\-its '23.0 bushels compared with 74.3 bushels 
for tlie rinifor~n planting rate of 3 plants per hill. A uniform 
stand of :3 plants per hill yielded 1.8 per cent more than the 
rneari for the vnriorrs distrib~~tions. Variations in stand dne t o  
the p l t ~ ~ i t c ~ .  or to tlie presence of dencl seed in corn te-sting a s  
low its 75 prr c?nt. is less marked than the variations in the 
111)ove slwcinl plantin s. 

The tl:~tn 111 T111) f e 84 are s~~hstant is ted by a w r y  similar 
eslw~rinlchnt c.ontlurtc~t1 I)y ?rlontgoniery in 1907 and 1908. the 
rcs~ilts of wllich arc given in Tahle 85. The average yielcl of the 
vi~rio(l d i~ t r i l )~ i t i o~ l s  ill this test was 2.1 per cent lower thsn  a 
r~niforrn d i ~ t r i l ) ~ ~ t i o n  of three kernels. 

T.\III.E 3ri-Efe~t of vnrr'ed dbtri7)ntion. of seed in plnn f ing 
con/ pnr.erl ?/*.itit. ~ c r  n ifortn. distrib ,I tion (1907 and 1908)* 

- - - . - -- - -- . - - - - - -. - - - - - - - - - -- - - - - - - - - - - 

- - - - ...... .. - - - - - - - - -- 
' 1  r . c l : +  In Tahle 3.5 taken from Nebraska ,lgrlcultural Experiment Statlon 

n11llrr1~1 112, by E. G. Montgomer~.. 

I Yield per acre 
Grains planted per hill 

- - -- - - -. - - - - -. . 1907 1908 Average 
- - -- ---- - - -- . - ...... - .......... -- - . -- -- -- ....... - - 

I Bushels 1 B g : k  1 Bashels 
Uniformly 3 grains. . . . . . . . . . . . . . . . . . . . .  I 71.2 65.5 

EFFECT OF IMPERFECT HILLS IN CHECKED CORN 

Alternating 2 and 4 grains. . . . . . . . . . . . . .  
Alternating 1, 3 and 5 grains.. . . . . . . . . . .  
Alternating 1 and 5 grains. . . . . . . . . . . . . .  

Average for varied distribution. . . . . . . . . .  

'1'11(, 1 1 ~ t a  in Tal)les 80 anil 37 sllow h o ~ r  the crop acljusts 
i t - r b l f  f 1 l 1 .  iiiissiiip ~ I a i ~ t s  in a11 ot l l rrwis~ uniform stancl. Dnr- 
~nc i l i r b  two ytlilrs, 1!)14 ant1 1917. n rather large nnnm1):br of 

c m r \ t n ~ ~  l ~ i l l i  c.oiitnini~lg ritlirr 1. 3, 8 or no corn plants were 
- c . : ~ t t r > i - + ~ t l  s~stc~~ilnt ic;~l lv thr r~or~t  a field of checked corn other- 
u i + c '  r*~~l~t:iiriiilp 3 plt~llts per hill. By harvesting the hills 
-v~r~rir l~!~~lv,  tlir efftlct of hills containing 1. 3. or no plants 11l>o11 
I ~ i l l -  w i t  1 1  tlie normal iiun~ht*r of :3 plants corlld be determined. 
A 1-0 t l ~ r ~  rrlatire yields of llills containing 1. 3, or 3 plants n-hen 
= ~ ~ r r n ~ ~ r ~ t l r . [ l  u~lifornily by 3-plarit liills conld h~ determined. 

70.4 , 66.9 63.6 
70.7 1 60.1 65.4 
64.5 1 60.6 62.6 

68.5 1 59.2 



TARI.E :%~-I?c~1crti?*e yields of one, two,  or threc.-p7/rnt corn hills 
/r/crtl ifo?~n2ly surro?~nded b y  three-p7nn t hi71.v. S ~ h r n s k a  
Il'hitc. P ~ i t c .  corn (1914 and 1917) 

-- - -- - -  - 
I 

- 

I I 
Number of plants in 
hills surrounded by 

uniform 3-plant hills Relative 
pp 

Hills with 3 plants. . . . . 100 
Hills with 2 plants. . . . . 82 
Hills with 1 plant. .  . . . . 61 

T A B ~ . ~ ?  :3i--R~lrrt i1?e yields of three-plant corn hills when adja- 
r.rrct to  hill,? with t.n~v'olrs n,?rnrhers of plu~jtx. L.lt~c'~*cr!ye fo?, 
191j on(? 1917 
- - - p~~ - . - - - - -- - - - - - -. - -- 

Three-plant hills I Total Number ' Number ' Average grain yield 
surrounded by 3-plant number 

hills except as hills 
of of ears 

plants per 100 
per hill 

indicated below averaged per hill , plants Actual 1 Relative 
-- -- -- 

Pounds 
1.076 

1.098 

bill . . . . . . .  366 3 

-- 

100 

102 

--- - - - - . -- - - -. - - -- - -. - 

Surrounded by hills 

94 , 1.224 1 114 

1.151 107 

with 3 plants. . . . . . 
Adjacent to  1 hill with 

-. - -- - - - -- I 

-1s ; I I ~  ;lvclr;lge for thr  two years. the two-plant hills yielded 
1H 1 ) ~ r  rcllit It's5 t11t11i H thrtv-pltlnt 11ill. bnt each of four adja- 
c.c>nt tl~rc.tb-plt~~~t hills yirltl(>cl 2 prr  c-r~lt Inore. tlur to the one 
n l i ~ * i ~ l p  1)lllnt. I3y atljacent hills. in this tlisc~issio~l? is meant 
t h t ~  1 . ~ I I I * I ' O I I I I ~ ~ I I ~  11ills i n  rows I I ~  riglit nl~plrs  to rach other and 
dt~sign;itc~tl i l l  the tl iagran~ 1)elow ;IS 1, 2 .  3. ant1 4. 

5 1 6 

598 3 89 

2 plants . .  . . . . . . . 360 
Adjacent to  1 hill with 

one plant. . . . . . . . 302 
Adjacent to 1 blank 

3 

3 

91 

94 



i! one-~Iarit  hill yieltletl 80 per crnt less than n three-plant 
Iiill. I)nt or1 acSc.onllt of tllc. two nlissing plants the. yieltl of each 
of the four ntljitc-ent tlirrr-plant hills was incrrawcl 7 per cent 
th~rs  rclcowri~~g ~~(v i r ly  tl1r,1~-fol1rtlis of the loss. 

.! no-plsl~t Iiill yiel(lrt1 nothing. b i ~ t  each a d j a c ~ n t  three- 
plant hill yic~l(lec1 11 cent n l o r ~  due to the three missing 
plants. 

To  sun1 11p.-.i0 per cent of tlie yiclld lost in a hill with one 
missing plant nns  recovered in the four nearest atljacent hills: 
72 per cent of what was lost in a, hill with two missing plants 
IVHS re(~ov(lr(d in tlith follr netircst hills: 56 per cent of what was 
lost in hill wit11 no ~ ~ l i t n t s  \\.as rthc-ovt*rrd in the four nea re s t  
atljsctwt llills. 

IYl~ilc our es])erimc~~ital tlnta sliow the effect of incomplete 
hills upon only tlie 4 rieiirclst ntljrt~rrit hills locittcd a t  right 
angles. it is r(11ite likely that tlic nhcBovc3ry esteritls at least to  
and possibly 1)ryontl tllc. 4 1ic:irest tliagonal llills also indicated 
in tlicl tliiigram at 5 .  0. 7. nntl 8. 

T11e fr~ct tl~itt tlie yicbltl is not g r c ~ ~ t l y  redrrcetl 1)y an un- 
uniforni tlistribution of tlie plants (within rrttsonable limits) 
nlity t~sl)lained 1). tlic large fcetlinp itren of tile roots of a 
c80rn ~)liint. i! cSor.l~ hill is not limitr(1 to its ow11 :3 f t ~ ~ t  S inc.lies 
of lil~itl, l ~ r t  riiitv lnteritlly tlr:t\v col~sidrriil)ly 1)ryontl it.; :ttljact.nt, 
ne ip l~ l )o r i~~p  ltills for \vntc1r and plant food material. Since 
tlirsc~ r~liit(~r.it~ls a r ~  1rs11:111y linliting fii(-tors, n relatively greater 
al)r~ll~lwnc.r niatle iiviii1:il~lc by one or niore rnissinp plants goes 
to inc.rtlits(b tlir yic'lcls of otller plnnts. 

I f  n liill wit11 oneh 01. two ~~iissi i ig  plants ~ v a s  pnrtly sur- 
rorllltle~~l 1,v hills ronti~iliinp only a 1,arti:tl st:lncl. it ~voirltl not 
he rc~t l~~t~c~tl  in ?itlltl to the +itlurb tlegrt1e iis when fillly s~rrronnded 
1)y :$-1)1~11t hills. I)c~c~i111sc1 t l i ~ b  co111])c1tition \vonld not he .;I) large. 

PROBABLE DISTRIBUTION O F  P L A N T S  W H E N  SEED O F  L O W  
GERMINATION I S  P L A N T E D  

I.:v~ry f ~ r n i ( ~ r  ]lit5 ill 111in(I s0111e riltll(>r definite spacing of 
I > l n ~ ~ t s  in tlic. fiel(1 \vliicsli lie rc1g:trels n s  rtn opt i ln~ln~ planting 
mtcn for his loc.:tlity in tile it\chritgr y ~ i ~ r .  IJariol~s espcriments 
have illtli(*:ittvl tliat tlitb~*e 111i1y 1 ) ~  some variation in tllc plant.ing 
- - & . .  ... :*I  r .. .....A,. -:..I ..a .... + ....A,. 41.- ...:..11 





below 85 an allowanc:~ should be made for the dead wed in the 
rate of planting. 

By using partially rinsori~ld wecl. a nniform stand cannot 
be obtainetl. But it has been shown that absolute liniformity 
is not neccwary for  maximrun pielcls. An application of the lam 
of cliaricr (I'n1)l~ 38) shows how the soriild kernels will he dis- 
tribritecl \vlic~n seed testing 55 per cent. 65 per cent. ant1 50 
per cent is 11sc~t1 wit11 an ap1,roxinlatr t~d jn~ tmen t  in the planting 
rate t,o com1)c~nsate for the rrducecl gernlination. 

The cht~nce combinations of sountl and dead seed per hill  
in Tt11)Ie 3R. arc calcl~lnt.ed from tllc* following fonnula: 

The ~robnbil i ty of t1rol)ping p s o ~ ~ n d  kernels and q dead 
ke~.nr.ls froni a. composite swnplt. cont:~ining nl sound kernels 
and n cleat1 kern(+ is: 

Nl I  ( / I !  + I 1  - 1) - y )  ' / I  I  (P + c ~ ) I  
where 

( / / I  - / I )  (m + n ) !  (11 -y) ' 1" ' / '  
' = N) (11) - 1 )  (111 - 2 )  ( / , I  - .:) . . . . . . .?. 2. 1 = prot11rc.t of all 

intc.rgers from 1 to m. 
Acknowledgment la made to Prof. Carl Enghel-g, for supplying this formula 

For 1~1rl)osr of illr~strtttion. it \\-ill 11th assi~med that  npprosi- 
mat14y tliv rate of tliri~c* sollntl kerncxls pt.r hill is rlesired. T h e  
hills arth sl)arcvl 41 i11c.1lt.s nlxart. -\I) tlrrc? contt~ins 3.241 such 
hills. 

DISTRIBIJTION O F  SOUND KERSELS WHEN SEED TESTS 
75 P E R  CENT 

Tf the corn tests 75 pc.r cent niitl n stand of 3 plants pe r  
hill is clcsirctl. thrn 4 ker~iels shoultl 1 ) ~  planted per hill. T h e  
nverngr hill \vi 11 cont :I in t11rc.c so111id and one dent1 kernel, bnt 
they will not be 11nifor11il.v distl~il)~itt~(l. On the other liand, 
31.6, 42.3. "-1. 4.6. n~ltl 0.4 per rcnt of the hills will contain 
4. 3. 2. 1. nrltl no plants respecntirely. 111 tln acre ivith :3:21l llills 
there \rill 1)e 1.0" hills with 1 plnnts. 1.370 hills with 3 plants, 
CS4 3ri l l -  wit11 2 plants. 151 11i11s \\-it11 1 plant. and 18 hills n ~ i t h -  
l > l l t  ] l l :7nt<.  

r \ ' t b i l  I I t  5 nl~ilost itlmticnl with the al)ove cnlculatioti \\-ere 
r j l , l r ~ i r t c * ~ l  i r ~  ail ae-tl~al test wit11 1.500 hills. each of n.1iic.h 1.~011- 
t : a i r , d h r l  4 I:t~rnc~ls taken a t  rnnclom. In  this test 31.3. 41.6. 93.7. 1.1 
I I ~ I I  r l ,  t : l  jwr cent of tllc hills contnine(1 respectively 1. 3. 2. 1. and  
nn r t l r i i ~ t .  ris conlparetl with 31.6. +'.:I. 21.1. 4.6. a ~ l d  0.1 1)er rmt. 
[,,I. ( n l l ~ ~ ~ l I h t a  calc~rllatio~ls. For  l>ilrl)os(ls of this stlldy. the tlcad 
I;4~r.rlr~\~ I Y I ~ - ( ~  ~vliite ant1 tlic s0111ltl kt~rli(~1s \\'ere y(~11ot~. r\-hi('li per- 





niitted correct separation. F i g ~ ~ r e  f l  s h o ~ - s  how these hills ar-  
ranged themselves by charice in 25 rows of 60 hills each. 

I t  is nnderstoocl that this and the two following esamples 
are illnstrative and v-onlcl be varied solnewhat in farm practice 
for  the reason that ti planter caniiot I)e set to always drop a 
uniform niir~iber of lcernels per hill. 

DISTRIBUTION O F  SOUND KERNELS WHEN SEED TESTS 
65 P E R  CENT 

I f  corn tcnsting 65 per cent germination is planted a t  the  
rate of 4 kernels per hill, then 17.8, 38.6, 81.1, 11.1, and 1 5  per 
cent of the hills resl,ectivelv will have 1. :3. 2, 1, and no plants. 
An acre containing :3:241 hills will have 578 hills with 4 plant-a, 
1,246 hills with :3 plants. 1,007 hills with 2 plants, 361 hills w i th  
1 plant. ancl 49 hills with no plants. The no-plant and one- 
plant hills are likely to be distributed among the others in such 
manner that little reilliced yield per acre need be expected. 

By planting seed with a viability of 65 per cent a t  the r a t .  
of 4 per hill, 87 per cent a s  many lants per acre should be 
expected as when 75 per cent viab e seed is planted a t  t h e  
salne rate. 

f 

DISTRIBUTION O F  SOUND KERNELS WHEN SEED T E S T S  
50 P E R  CENT 

I F  Iarti-il is p l a~ i t~c l  5 kernels per llill. only half of which 
wilF rrc~n. : I n  acre will contain 101 hills with 5 plants, 
r)rrl: 1 1 1 7 1 -  ~ v i i l ~  4 plants. 1.013 hills with 3 plants. 1,013 hi l l s  
n-it  1 1  :! ~jlr~nt.;. .?0(i hills wit11 1 ])lant, and 101 hills with n o  
I I 'rllr. ill-ertlge rate per hill for such plnntin,v is 2Y2 sound 
I<r~~i~c'l* .  '1 '1111 ? ' i ~ ld  to 1~ espected from such a distribution of 
I)!:! 11 t  '- . l lc11l l11  I K ~  fairly satisfactory. However. there seems l i t t le  
I I I ~ I O ~ ~  I ' I I Y  111;11rting corn with so  lo^ a test. 
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