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INTRODUCTION 

Since the development of hybrid corn, many problems have arisen in 

regard to proper planting time, number of days to maturity, and relative 

growth rate G 

Very often it is ncessa.:ry to plant oorn a second time when the first 

planting comes up to a poor stand. The problem that then faces the grower 

is whether to replant a hybrid corn of similar maturity or to plant an 

ea:t•lier maturing hybrid, since it will be~ late planting • 

. As .. a rule a late maturing corn will outyield an early maturing one 

in regions where frost damage is not a major problem. Therefore any in

formation that might show what possibilities a delayed planting of late 

maturing corn can offer as compared with an early maturing corn would 

be of help to growers. 

The use of single crosses of different maturity in hybrid seed pro

duction requires different planting dates for the two single crosses in 

order to produce flowering at the same time. Different climatic condi

tions during the growing season may alter the relative maturity of the 

single crosses. Information as to rate of plant development and the 

time of ·tassel initiation might help in the understanding of some of 

these problems. 

The objectives of these investigations were to determine: 

1. The progressive development of hybrid corn strains at different 

planting dates., 
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2. The influence of planting date on development of hybrid corn 

strains of different maturity. 



REVIEW OF LITERATURE 

Some of the early workers realized the.value of det~r~ning the 

optinn:un planting time for corn. others realized the value of informa.-~ 

tion perl~~ni11g to progressive growth of the corn plant. 

Brown and Garrison (2) Ll made a study of the effects of planting 

date on germination, growth and development of' corn. They observed 8 

strains for a three year period at Arlington Farm :p.ear Washington, D. c. 
·,· 

The plantings were made April 19, May 20, June 21, and July 20. In all 

their experiments there was a consistent decrease in the number of days 

from seeding to emergence as the date of seeding was delayed. The maxi-

:rmnn plant heights of most of the varieties were obtained in the June 

seedings. The May seedings ranked second, the July seedings third and 

the April seedings fourth in plant height. The daily increase in height 

was greatest from the June planting. The shortest plant height and the 

slowest rate of increase resulted from the April planting. 

Six open pollinated dent eorn strai~s were planted by Alberts (1) 

at 7 day intervals from May 2 through August 1. From the results of 

these plantings he found the number of days from planting to silking 

were progressively less for each planting from May 2 through the July 5 

planting o From the July 11 planting through the Augµst 1 planting, the 

n,i~ber of days from silking to denting remained faii'ly constant for all 

planting datese 

Ll Numbers in parenthesis refer to Literature Cited, Page 250 
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I11 dete1'm..h1ing the daily growth of maize, Loomis (;) used plants 

grovdng in the greenhouse o For the raonth of Ma.rob. he showed a high 

correlation between mean daily temperature a.nd 1nean daily grovrth of the 

corn plant. For the other months used in the experiment he found no 

correlation, and explains this discrepancy by saying the relative httmid

i ty was too low for these m011ths. He eoncluded by making the following 

statementi 11The growth of maize depends upon a liberal water supply at 

the growing point. In order of effectiveness such a su.pply is reduced 

and growth ehecked by (a) direct simlight, (b) deficient soil moisture, 

and (c) low relative humidityo 11 

Ii.1.Asselbach (3) studied the progressive weekly che.nges in corn plants 

in Nebraska. He found that the plants grew at an average rate of 1.9 

inches per day and 13.;! inches per week. The plants gained their maxi-

mnm height at nine weeks after emergence. The average maximum stem 

height for the two year period. was 119 :tnehes. .IUthough the plants 

stood Lil .... :1.nche~1 high at the end of the fifth week, the sten1 had atta.j.ned 

a he:i.ght of only 20 inehesc Dur:5.ng the following four weeks the stems 

gained 99 inches or ru:1 average of 25 inches pel" week. The ear length 

mea:.:rureme:nts were from 0.2 inches at seven weeks to the maximum of 10.2 

inches-, by the end of tho ele,renth week. Maximum tassel length of 19 

i.:nchf,fJ was obtained at eight weeks after emergenoa. 

ln d(~t,ermining the time relationship in tarrnel development of' inbred 

and hybrid corn Ii01ng (4) p1onted two inbred lines at an early and late 

date. These plantings were then crn:nps.red for number of days fl"om plant

:tng to tassc3J. initiationo It was fou..."1.d that the later plantings showed 

tassel initiat:i.on an average of' 8.3 ·.foys ea:.!.'lie1• thEi.n the em•ly plantings 



for 1949 and 1950. In 1950 the effect or planting on rate of tassel 

development, time to half silk, and lea£ ntm).ber was studied. The ~arly 

plan.tin~, was May 10 and the late planting was June 9. The nlllllber of 

dtiY5 from pl!nting to tassel initiation was shortened 7.3 ,days, tassel 

initiation to anthesis was shortened 1.5 days, plant:1-ng to anthesis 

was shortened 8.7 days and planting to half silk was shortened 7.6 days 
' ' 

by the later planting. If all lines were eonsidei-ed together, a delay 
~ . ,. ' . . . . . 

of 30 days in planting resulted in highly significant decreases in 

length of developmental periods pr~ceding anthesis. Total nlllllber of 

ro1;age leaves was not significantly arr ected by planting date. Leng 

c?ncluded that the development of the corn plant from planting to 

anthesis occurs in two phases. The first p~se includes t~e period in 

which vegetative structures are being differentiated and ends with the 

elongation of the growing point. The elong~tion of the growing point 

marks the beginning of differentiation of the t8.$sel. The second 

phase extends from tassel initiation to anthesis and is the period 

during which reproductive structures develo~. 



MATERIALS AND :METHODS 

The preliminary work for this experiment was done in 1950. The 

a.(;tual data presented here represent experiments conducted in 1951 

and.19520 All of the work was conducted on creek bottom land two and 

one-ha.lf' miles east of Stillwater, Oklahoma. 

An early maturing hybrid, U., S., 13, and a late maturing hybrid, 

Texas 26, were usedo The six planting dates were April 15, May 1, 

May 15, June 1, June 15j and July L 

The field design was a split plot with four replications. The 

six phmting dates were made the main plots and the two varieties were 

used as the sub-plots., 

Each i:ra:riety was planted in 3 row plots 4.0 hills long within each 

planting date o The row spacings were 42 inches. and the hill spacings 

were 42 inches in the row., The April 15 planting in both 1951 and 1952 

was planted with a modified two row check row planter. The remaining 

five pla...11tings were planted with a hand planter. Each planting was 

fertilized at the rate of approximately 175 pounds of Annnonium Phosphate 

(16=20=0) per acre as a starter fertilizere The plots were planted at 

the rate o.f four per hill a..nd later thinned to two plants per hill to 

BBS1'tt'e a uniform stand., 

All raeasurements were made from the middle row of each :3 row 

"17B.riety plot.. The res:tdi:ngs f'or each sampling date were from two plants 

in the same hill, and alternate hills uere used for the successive 
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readi.ngs,, By using alternate hills any effects of unequal competition 

1r1ere avoided., All measurements were made with a oen·cimeter scale. 

To study the rate of development of the two hybrids at the differ

ent planting dates measurements were :made for stem l~ngth at .30, 40 9 50, 

and 60 days from planting; ear length measurements at 50, 60, and 70 

days, and te_ssel length measurements at 40, 50, and 60 days. 

The stem length measurements were made by dissecting the young corn 

plant and measuring from the adventitious roots to the growing point for 

the :30 day interval. The 40, 50, and 60 day measurements were made by 

measuring the stem length from the adventitious roots to the base of the 

tassel. 

The ear length measurements were made by ~emoving the husk and 

measuring the length of the ear from the butt to the tip. 

The tassel length measurements were made by measuring the main axis 

of the tassel from the base to the uppermost tip. 

Three hundred eighty-four plants were dissected and measured for 

the stem length data, and 2S8 plants each for ear len~h and tassel 

length data, making a total of 960 plants. 

The analysis of variance method was used to estimate the signifi

cance of the data obtained. 



RESULTS AND DISOUSSION 

In using the analysis of variance method, each sampling period for 

all six planting dates was treated separately making a total of 20 separ

ate split plot analyses. Because of the differences in the two growing 

seasons it did not seem feasible to combine the analyses for the two years, 

however general trends were evaluated by considering averages of the two 

years data. 

Stem Length 

An analysis of variance of the results or this study are given in 

Table 1 .. 

For the 1951 data a mean square for planting date significant at the 

one per cent level was obtained for all sampling dates, which shows the 

gr01Jth rate was di.ff erent for the different pl~ti.ng dates. 

Since varieties showed highly significant mean squares at 30 and 40 

days, this means one variety grew at a greater rate than the other variety 

at these two intervals. Fifty and sixty days from planting showed no 

significant difference in growth attained. 

The interaction varieties x dates significant mee,n squares for 30, 

40, and 50 days from planting indicate that the amount of growth of the 

two varieties was not the same at each planting date. 

8 
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The 1952 data shows significance for planting date at 30 days and 

~ighly significant mean squares at 40, 50, and 60 days indicating that 

the a.mount of growth was different for the different planting dates. 

The mean squares for varieties showed no significant difference at 

30, 40, 50, or 6o days from planting. 

The varieties x dates interaction significant mean square at 30 

d~ys indicates that the amount of growth of the two varieties was not 

the same for all planting dates at this interval. No significant dif

ference was obtained for this interaction at 40, 50, and 60 days from 

planting. 

In 1951 there was a significant difference for varieties at 30 and 

40 days from planting, but none for any of the sampling dates in 1952. 

The reason for this probably lies in the fact that the 1952 growing 

season was less favorable at these two intervals and both varieties 

made such small amounts of growth that statistically no difference 

could be shown. This reasoning may also explain why varieties x dates 

interactions were significant at 30, 40, and 50 days for 1951 and only 

at 30 days for 1952. For the intervals at 50 and 60 days from planting 

for both years the varieties appear to have leveled off and grow at 

about the same rate. 

The averages presented in Table 2 are fCJr' two measurements from 

ea~h of four replications taken at 30, 40, 50, and 60 days from planting 

for each or the six planting dates. 
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By studying these averages it appears that in both a favorable 

growing season, 1951, and a less favorable one, 1952, later plantings 

increased the growth rate of both hybrids. The 1951 and 1952 averages 

were combined in the graphs presented in Figure~ 1 and 2. 

From the graphs it can be seen that the early variety, U. s. 13, 

starts its growth somewhat earlier and grows slightly faster than the 

late variety, Texas 26. 

The April 15 planting made the slowest growth and shortest plants, 

while the July 1 planting showed the most rapid growth, and except for 

Texas 26 at 60 days from planting, the tallest plants. 

The data show a proportional increase in growth for each succeeding 

planting date except for the June 15 planting. An attempt was ma.de to 

show the effects of temperature and deficient soil mo:\sture for the 

period following this planting. Although this did not explain the dis

crepancy completely it is believed that environmental factors were 

responsible. 
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Table 1.--Analysis of variance for stem length 30, 40, 50, and 60 
days from plantingo 

1951 

Source 
1Q 

Da~s from ~lanting 
of o · ~o. 60 

variation d..f !,. Mean square 

Total 95 14082 .308~73 1,647059 2,051064 
Replications .3 20.70 25.08 862.85 853.94 
Planting date 5 147033** 4,056035** 16,3.36.26** 30,2.32.18** 
Error A 15 13037 220.89 .3,.363.27 615.80 
Plots of' dates 2.3 41..02 1)1029.15 5,857 .. .35 7,085.20 
Varieties l 99.43** 3,067.95** 2,244.65 552.48 
Varieties x dates 5 22055* 276.02** 6,769.14** 1,16.3.,40 
Error B 66 69.,50 69.68 587.12 566 .. .30 

1952 

Source D§..1l3. from Elanting 
of .J.Q .. 49 20 60 

Jyiation d .. f 0 Mean square 

Total 95 2 .. 19 176.23 415.79 922.72 
Replications .3 0.51 133.70 u.~.31 516.77 
Planting date 5 11.46** 2,015 .. 97** 4,819 .. 94** 7,767.28** 
Error A 15 2 .. 58 105.44 372.46 1,321.07 
Plots of' dates 23 4,,24 524.58 1,309.29 2,617.51 
Varieties 1 2.98 122.62 0.35 587.57 
Varieties x dates 5 6 .. 69** 160.44 26.3.11 1,.380000 
Error B 66, 1 .. 74 86.92 296.21 626.28 

* Significant difference a.t 5% level 
** Significant difference at 1% level 



Table 2 .-Average stem length in ce:nt:L"neters at 30, 40, 50, and 60 
days from planting. 

1951 

=---=--· ---=-=-----=;==::::::a==:====· =====i::;;:==:=r=a:cT;s,=· ===== 
U., s .. , 1'i - .. Texas 26 

Planting }'.~ays from planting Dazs .f'1;;om planting 
_da~~Q~,~, .. 6D __).,O ..4Q__2.Q.._f&..____ 

/,"'.""15 1.4 4.,3 27.1 70.0 1.1 2.8 17.7 47.1 
5-1 2o5 10.4 48.6 127.9 2.0 4.5 41.4 111.3 
5-15 406 37.2 89o0 155.6 2.6 25.2 80.5 169.2 
6=1 9.,4 JJol 107.9 152.6 
6-15 4.4 15.4 27.2 77.4 

3,0 16.6 84.,6 1"11.3 
1.7 7.9 28.1 65.8 

7-1 9 .. 6 57.2 117 .. 0 125.0 9.4 32.7 106.4 114.5 
~-.,,.,.""'-='>,··- ..... -.---- ..__ .. 

1952 

----u:-s. u Texas 26 
Planting Da;y:s from 12lan.ting ~ . Dazs from RlJ!ll"t.ing 

date lQ 40~_ .lO L1;0 50 60 ~---#, .. , 

4-15 1.1 3.9 34.0 91.9 1.1 .3.4 21.s 53.4 
5-1 2.6 15 .. 9 29.6 51.5 1.8 9.2 32.5 /~,,3 
5-15 2.l,. 6 .. 9 .31..3 1~8.2 2.2 9.1 .36.3 65.3 
6-1 2.,8 7.7 31.1 62.1 2.7 13.4 38 • .3 67.3 
&..15 2 .. 2 26 .. 6 60.4 104.6 5.1 24.2 66 • .3 99.3 
7-1 1.8 38.8 70.8 98.5 2.1 26.9 62.9 86.4 

-=-,,,,:;:--- ~------~- ____ _____.,._ 
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Ear Length 

The analysis of variance of the ear length data are given in 

Table .3. 

15 

Since the 1951 planting dates showed significant mean squares for 

50, 60, and 70 days from planting it may be assumed that there was a 

significant difference in the amount the ea:t"s grew at the six planting 

dates. 

The significant mean squares for varieties at 50, 60, and 70 days 

from planting indicate that the ears of one variety grew faster than 

the ears of the other variety at these periods. 

The varieties x dates interaction showed no significance at 50, 

60, or 70 days from plantinge 

For the 1952 ear length data, the planting dates showing signifi

cance at 50 and 60 days means that there was a d~ference in the amount 

of ear growth for the different planting dates. The 70 days from plant

ing showed no significance. 

M9an squares obtained .for varieties at 50, 60, E,1,nd 70 days were not 

significanto 

The interaction varieties x dates significant mean square for 50 

days shows that the ear growth of the two varieties was not the same at 

each planting date. Since no significance was obtained in 1951 or 1952 

for the other sampling periods, this mean square may be a chance variation. 



Table .3.-Analysis of variance for ear length 50, 60, and 70 days 
from planting. 

1951 

Source D~s ll:om :el!Sting 
of 20 · - - -• 60· - . :ZQ 

...I,~.iat:t.on d.r .. · Mean square · 

Total 95 io.6; 25.98 . 21.40 
Replications .3 2.10 16.,32 J.SO 
:Planting dates 5 145.99** .3.37.59** 292.7S** 
Error A 15 1~78 1.3.64 5.70 
Plots of dates 2.3 .33.17 84041 67.86 
Varieties 1 48.16~* 164.59** 110.94** 
Varieties x dates ; 6.84 B.27 s.69 

· Error B 66 3.03 8.70 · 6.28 

1952 

Source Dats ;Crom Jil§l!tirut 
or 20 60 7.Q 

variation 
1naercrz . , . d,.tb - Mean square 
Total 95 2.;.3 18.64 .38.4.3 
Replications 3 o.Pf'! 7 • .39 24.09 
Planting dates 5 .32.91** 269.05** 52 • .35 
Error A 15 0.41 6.91 .37.-98 
Plots or dates 2.3 7.53 6.3.96 141 .• 70 
Varieties 1 2.28 1.53 0.3s 
Varieties x dates 5 2.8.3* 6.30 8.81 
Error B 66 0.$9 5.95 14.98 

* Significant difference at 5% level 
** Significant difference at 1% level 
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Table 4.--Average ear length in centimeters at 50, 60, and 70 days 
from planting. 

1951 

~ u. s. 12 Texas 26 
Planting ~~s from :elanti_ng, Da.1:s from nlanti;gg 

.d,~e 50 60 70 50 .. 60 . . 70 

4~15 0.5 2.5 8.0 0.2 0.9 5.1 
:5-:'.'1 0.9 s.2 9.9 o.6 .3.3 6.8 
5-15 3.6 9.1 12 .. 0 1.4 s • .3 11.0 
6-1 5.5 14.3 16.5 2.9 12.5 ]4.2 
6.::.15 1.0 6.o 12.2 1.0 .3.0 8.J. 
7-1 9.7 15.0 19.3 6.9 10.5 16.4 

1952 

_ u. s_. 1J Texas 26 
Planting _ Day_s from .• Rl~rttlng_. D~s frpµ,. :12lanti~ 

da~ -· . 20 -·-·-60 .. . . 7.0 . 20 60 70 . ; 

4';".'15 0,, '7 2.5 6.4 o.s 1.2 5.2 
5-1 1.1 L,8 2.1 o.7 1.9 1.9 ,.:...1; 1.,1 2.1 9.6 1.2 4.0 8.4 
6-1 1.2 4.0 10.4 1.7 3,6 12.3 
6.-15 4.4 13.5 17.9 4.4 11.9 20.0 
7-1 3.4 5.5 10.8 1.; ;.3 10.2 

·-
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~he averages presented in Table 4 are for two measurements from 

each of four replications taken at 50, 60, and 70 days from planting 

19 

for each of the six planting dates. From these averages it can be seen 
- ... . . I .. 

t~at the ears of both varieties made less growth in 1952 than "WaS 

attained the previous year. The smaller growth in 1952 has contribu

ted to greater .. similarity between the two varieties and probably ex

plains the non-significant mean squares for variettes in 1952. The 
. - . 

ears of both varieties made more growth in 60 days in 1951 than was 

r,nade in 70 days in 1952, indicating that~ unfavorable season during 

early developmental stages might reduce yield by limiting early ear 

development 

These 1951 and 1952 averages were combined to show the growth 

trend in the graphs presented in Figure 3. 

As the plantings are delayed ear development proceeds at a faster 

rate. Just as in the stem length, u. s. 13 starts ear development 

earlier and grows at a slightly faster rate than Texas 26. 

Tassel Le;ngth 

The analysi.s of variance for tassel length is shown in· Table 5. 

Planting dates for the 1951 data shoved significant mean squares for 40, 

50!1 a:n.d 60 days .from planting indicating the tassel growth was differ

ent for the different planting dates. 

Since the variety mean squares show significance at all three 

sampling dates, it seems evident that the tassels of one variety grew 



at a more rapid rate than th~ tassels of the other variety. 

The varieties grew at different rates at the different planting 

~ates for 40 and 6o days from plantine since the mean squares for 

varieties x dates interaction are significant at these periods. No 

significance was shovm at 50 days from planting. 

20 

For the 1952 data the significant mean squares obtained for plant

ing dates indicate as above that the tassel growth of the two varieties 

was not the same for the different planting dates. 

The significant varieties mean squares at 40 and 50 days f'rom 

planting indicate that the tassel growth o:f Oll,e variety was greater 

than for the other varieties at these periods. No significance was 

shown for 60 days from planting. 

The interaction varieties x dates shows si.gnifica.nt mean squares 

at 40 and 50 days indicating the tassel growth of the two varieties was 

not the same at the different planting dates. The mean square for 6o 

days was not significant. 

The two-year average tassel length for the six planting dates at 

40, 50, and 60 days from planting are shovm in the graphs in Figure 4. 

It is evident from these graphs, and the data presented in Table 

6 that the July 1 planting makes the earliest growth, especially in the 

case of u. s. 13e As in the case of stem length and ear length the 

later plantings grow more rapidly. There is some indication of more 

uniform growth rates at the June 15 and later planting dates. 



Table 5.--Analysis of variance for tassel length 40, 50, and 60 
days :from planting. 

1951 

--
--:s'ource Dgrs from :12lanting 

of- !z.O . . 2.Q 60 
~tion d,.f. Mean sguare .- . 

Total 95 122.53 265.03 967.15 
Replications 3 5.54 66.23 12.19 
Planting dates 5 1,143.38** 3, 749.64*i• 833.99** 
Error A 15 25.07 112.08 68.31 
Plots·or dates 23 265.63 8,968.72 227.44 
Varieti~s 1 2,345.31** 4].4.59* 682.13** 
Varieties x dates 5 515.81** 134.81 283.37** 
Error B 66 15.14 80.92 44.24 

1952 

Source 
of JO 50 60-

variation d.f. ~-------
Total 
Replications 
Planting dates 
Error A 
P.lots of dates 
Varieties 
Varieties x dates 
Etier B 

95 
.3 
5 

15 
23 
l 
5 

66 

_____ .. __ )1ean sgµare 

28.0S 
9.90 

211.07** 
20 .. 24 
60.38 

J.44.79** 
90.38** 
15.38 

181,55 
6.78 

2,609.42** 
60.79 

6o7.80 
331.89** 
91.27** 

5.17 

* Significant difference at 5% level 
** Significant difference at 1% level 

129.13 
83.0:5 

1,000.80** 
189.70 
352.12 
141.13 
185.97 

93.82 



Table 6o~Average tassel length in centimeters at40 1 50, and 60 days 
from planting .. 

1951 

~ u .. s. l,2 Texas 26 
Planting Da:2:s .frill!! J2lJ!D.!iJ!g' Qgy:s froml?lanti;gg 

date - 40 50 60 40 50 60 

4-:-15 0.4 8.6 38.6 0.3 0.9 21.6 
5-1 0.9 18 .. 5 56.3 o.5 6.0 4L6 
5~15 11.7 40.8 34.6 1.6 35.7 43.2 
6~1 15 .. 7 45 .. 2 42 .. 7 4.0 38.2 .'.39.9 
6-15 8 .. 9 20.4 30.8 3.5 19.6 32.3 
7-1 35 .. 1 38.8 41.,3 7.8 38.9 42.6 

1952 

u .. ·~ Texas 26 --Planting .P,gys .frpm nlanting D~s from nlantin,g 
, ___ fl.ate kP •= 50 60 40 50 60 

4-15 lo.3 5.2 .32.1 o.7 1.1 17.7 
5-1 2 .. 0 20.9 34.5 0.7 10.6 27.8 
5-15 1.2 23.6 34.0 o.s 21.3 35.3 
6-1 1 .. 2 25.9 .39.5 2.7 27.9 40.0 
6-15 7.2 39.4 40.9 5.3 .39.s 44.1 
7.,..1 15 .. 7 .'.36.o 45.8 .3.8 27.9 47.3 

~----
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Figure 4 .. -,Average tassel length in centimeters 40, · 50,, and 60 
days from planting. 
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SUMMARY AND CONCLU:SIONS 

A study of the variation in rate of development or an early and 

late maturing hybrid corn at six diff'~rent planting dates was con-. . 

ducted on creek bottom land two and one~half' miles east of Stillwater, 

Oklahoma in 1951 and 1952. A total of' 960 plants were used in this 

study. 

Significant mean squares were obtained for planting dates at all 

sampling intervals for stem length, tassel length, and with one ex

ception, ear length. 

The two-year graphs and the analyses of' varian~e show that as 

planting is delayed growth rates increase for ~11 three characters 

studied. 

The early variety, Ue s. 13, began stem growth at a faster rate, 

and started ear and tassel initiation earlier than the late variety, 

Texas 26. 

From the evidence presented here, it appears that a late matur

ing corn will develop almost as rapidly as an early maturing corn 

vhen planted at the later planting dates. 

Since the 1951 and 1952 growing E;Seasons :were quite different in 

so far as favorable growing seasons were concerned, it is evident 

that extreme weather conditions can affect the pattern or growth of 

both early and late varieties of corn at all planting dates. 
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