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CHAPTER I 

INTRODUCTION 

Th« problom of optlmtcn stands of corn for maxliHuia 

ylslds is not a new one^ nor Is there a lack of experimen 

tal evidence on the subject. Moat of this evidence, how 

ever, has been obtained under midwestern "corn belt" 

conditions and refers to a type of corn plant different 

from that grown in the South, as well as to diffeirent soil 

and climatic conditions. Much of the experimental work 

done in the South has dealt with open pollinated varieties 

or with spacings so wide or fertility levels so low as to 

render it of little value to the present day farmer search 

ing for facts relating to his conditions. 

It is in light of these facts that the problem of 

the proper spacing for hybrid corn varieties, currently 

being grown by the farmers of the upper South, was chosen 

for this thesis. 



CHAPTER II 

REVIEW OP PERTIl^EOT LITERATURE 

Infliwne® of Population Levels on Yield 

Mooers (10), working with open pollinated varieties 

In Tennessee, concludedi 

•• • the best results In practice will probably
be obtained with a width of row which permits the 
satisfactory use of tillage Implements but allows 
the determined number of plants to be as widely 
spaced as possible. 

Tests In Missouri by Zuber and Grogan il$) working 

with single ear and prolific^ hybrids showed that a prolific 
hybrid gave the higher yield with either a low or a high 

planting rate. 

In a series of fourteen experiments In Tennessee 

using two hybrids and various nitrogen rates up to 120 

pounds per acre. Long (8) obtained the highest yield of a 

full season prolific hybrid with a twelve thousand plant 

per acre rate and the highest yield of an early single 

eared hybrid with a sixteen thousand plant rate, although 

differences In yield were small between the two rates. 

type of corn having a tendency to produce more 
than or«> ear per stalk. 
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Yields of both types of corn were lowest at the eight thou 

sand plant rate* 

Hlnkle (1;) in Arkansas found that yields were higher 

at the twelve thousand plant rate than at the eight thou 

sand plant rate* Likewise, significantly higher yields were 

obtained at the sixteen thousand than at the twelve thou 

sand plant rate with four of the five hybrids tested. All 

received 180 pounds of nitrogen per acre* 

Osgood (11) in Mississippi using eight, ten, twelve 

and sixteen thousand plants per acre found yield differences 

to be significant, favoring the thicker spacing, when yields 

were above the sixty bushel level, 

Duncan (3) in Iowa found yields were increased by 

increasing plant populations above the twelve thousand plant 

level when the fertility level was adequate, 

McVickar and Shear (9) in Virginia stiggestod that 

maxiiaura yields of different varieties did not necessarily 

occur at the same planting rate and, therefore, this factor 

should by considered when comparing com performance in a 

variety test. 

Roiinds (12) found,in seventy-five of seventy-nine 

comparisons in Michigan, that the best yield was obtained 

at the highest rate of planting up to the sixteen thousand 

level* He also stated that there was no significant trend 
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for tho oarly hybrid to givo a higher response to rate of 

planting than the later raatxiring hybrid. 

Influence of Plant Population Levels 
on Certain Corn Plant Characteristics 

Stringfleld and Thatcher (llj.) in Ohio stated that the 

most serious effect of thicker stands is the higher incidence 

of stalk breakage. Long (8) fotind that the largest percent 

age of plants lodged at sixteen thousand plants per acre« 

his highest rate. In Iowa, Bryan (1) also found lodging to 

be greater with closer spacings, Kohnke and Miles (7) in 

Indiana testa found that lodging increased with increases in 

populations above fifteen thousand plants per acre. Rounds 

(12) found that the rate of planting had no consistent effect 

on stalk lodging. 

Ear Height 

Duncan (3), working with plant populations up to 

2l4.,000, stated that the increase in ear height with higher 

population levels was consistent though very small, Zuber 

and Grogan (15) found the same trend where sixteen thousand 

plants was the closest spacing. 



Influenc® of Plant Population Lovola 
on Contain Conn Ear Charactoriatlcs 

Son Weight 

Krants (6) In North Carolina^ stated that^^ at any 

glvsn nitrogen level, both ear weight and oar number wore 

decreased by increasing stands, oven though the total yield 

per acre was usually increased. In prolific corn, wide 

spacing appeared to increase oar number more than it de 

creased average oar weight* 

Caldwell (2) In Minnesota reported that thicker stands 

resulted In an increase in the percentage of poor ears and 

that the best yields wore not obtained from stands resulting 

in the largest oars. Stringflold and Thatcher (llj.) stated 

that, as the result of close spacing, the harvested crop was 

less attractive due to smaller ears and the higher proportion 

of nubbins, 

Hinkla {l|.) found that close spacing reduced the weight 

of oars produced, but stated that this was not considered 

undesirable since the yield of com per acre was greater, 

ffiibor i$) in Pennsylvania, using single eared hybrids found 

that a stand producing an oar weight of about 0,5 pound per 

plant was best, Zuber and Grogan (15) found the beat yields 

of prolific hybrids wore obtained at an ear slse of 0.5 

pound, Krants (6) stated that prolific hybrids yield best 

when the stand has boon adjusted so that the total weight of 
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«ar« p«r plant is about 0.6 to 0,7 pound* Hs found that by 

Incrsasing stands from four thousand to ten thousand plants 

per aore^ ear size decreased nineteen per cent while ear 

nxjinber decreased forty-one per cent, 

Shelliivt Per Cent 

Caldwell (2) stated that increasing the plant popula 

tion without fertilization resulted in a lower shelling per 

cent but that with adequate fertilization there was no de 

crease in shelling per cent with higher populations* 

Duncan (3) found significantly higher shelling per 

cent at higher populations in one of four tests and a tend 

ency for shelling per cent to increase with increasing plant 

populations from eight thouaaiKi to some higher level in the 

other testa* 

Date of Mid-silking 

Kohnke (7) foxmd that silking was delayed one day for 

each 3#500 to four thousand additional plants per acre at the 

fifteen thousand to nineteen thousand population range* 

Shubeck (13) in Minnesota noted the same relationship but 

concluded that this delay did not generally influence ear 

development* 

Stringfleld and Thatcher (ll|.) found the silking period 

of com at sixteen thousand plants per acre was roughly two 

days later than for a stand of twelve thousand* Hie concluded 

that this \^ould probably delay maturity for four or five days* 
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WatxirltT 

Rovinda (12) stated that maturity of corn was not af«» 

footed by rate of method of planting* 

Duncan (3) found that physiological maturity was de» 

layed as plauit populations were increased* Later matiiring 

hybrids had consistently greater delay In maturity with in 

creasing population levels than did other hybrids* 



CHAPTER III 

METHODS AHD MATERIALS 

Soils and Previous Cropping History of 
Sxporimont&l Fields 

19|£ 

19$? test was loca^ad at the tftilvorslty of Tanzi* 
esses Agricultural Experiment Station in Blount County on 

Decatur silty clay loam on a B slops. Crops in previous 

years consisted of orchardgrass in 1951j. and alfalfa the pre 

ceding four years. 

19^ 

The 1956 test was nearby on Huntington fine sandy 
loam on a B slope. Lespedesa and corn had been grown in a 

two year rotation for the preceding five years. 

Experimental Design} Plant Populations}
liybrlds and Fertility Treatments 

A split ploty randomized block^ design was used both 

years. The major treatment consisted of foxir plant popula 

tions at a uniforrrt fertility level. Each major treatment 

was subdivided to include four hybrids differing in prolif 

icacy and maturity (table I). Trealajients were replicated 



TABLE I 

CORN HTBRIDS TESTED AT FOUR POPULATION LEVELS 
IN 19$$ AND 1956 

Hybrid Color Prolificacy Growing Season 

Tann« 90 fallow Single eared Pull 

Dixie 29 White Prolific Pull 

Dixie 22® Yellov Prolific Pull 

Pfiater (PAG) 631'^ White Single eared Hediun 

Tenn. 501^ White Prolific Ifediua 

Pionaer 505W^ White Single eared Medium 

^Toatad in 1955 only»i 

^Teatad in 1956 only* 
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six times• The arrangement was designed to determine opti-

Bstum plant populations for the types of corn being recorumended 

for Tennessee farmers. 

In 19$^, all hybrids were medium to full season types 

and represented both yellow and white, prolific and single 

eared varieties reccatonended by the Tennessee Agricultural 

Experiment Station. The test was planted on May 6 and har 

vested October 21^. Fertilizer was applied uniformly at the 

rate of one hundred pounds of nitrogen and seventy-two pounds 

each of ^20 P®!* acre. This was applied as six hun 

dred poxmds of 6-12-12 per acre at planting time and the 

remainder of the nitrogen as a sidedressing of two hundred 

pounds of ammonium nitrate per acre at time of thinning. 

This rate of fertilization was adequate for an expected yield 

of one hundred bushels per acre. 

The 19^6 test was planted May 1$ and harvested October 

10. An application of five hundred potinds of 6-12-12 pep 

acre was broadcast one week before planting. At time of 

planting, 6-12-12 was drilled in the rows at the rate of 

three hundred pounds per acre. At the time of thinning, 

ammonium nitrate was applied at the rate of three hundred 

pounds per acre as a side dressing. The total fertilizer 

application then waaj nitrogen, li^l- pounds; P2O5 and K2O, 

ninety-six pounds each# This was adequate for an expected 

yield of 1^0 bushels per acre. 
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In both tests seeds ware hand planted thicker than re 

quired and thinned to the desired stand when the plants were 

eight to ten inches tall# All rows were forty-two Inches 

apart. The distance between plants f<a* the various popula 

tion levels was approximately eighteen, fifteen, twelve, nine 

and eight Inches. The number of plants per acre at harvest 

approximated eight, ton, twelve, sixteen and eighteen thou 

sand plants per acre. The first foiir rates viere used in 195!^ 

and the last four in 19^6 (table I). The adjustment was made 

for the 19^6 season because of the relative productivity of 

the two soils. 

The moisture supply was considered to be adequate each 

season except for the month of August when the rainfall was 

approximately one-half that of the long term average. Rain 

fall for each season is given in Appendix A. 

Method of Measuring Certain 
Agronomic Characteristics 

Yield 

Each test was hand harvested, the ear com from each 

plot placed in a burlap bag and weighed in the field. The 

harvested area of each plot consisted of 1/200 acre in 19^^ 

and 1/1;60 acre in 19^6. After the weights wore recorded, 

moisture samples were taken tram each plot of two of the six 

replications. This was accomplished by removing one row of 
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kornels from each of ten to fifteen e<%rs« These kerneli were 

prosaptly sealed In airtight containers and moved to the lab«* 

oratoi^r* Moisture determinations were laade, using a Stein-

lite Moisture Tester# Grain yields were corrected to 1$#5 

per cent moisture both years and for shelling percentage in 

1956. 

Plant Characteristics 

Lodging and ear height readings were taken at harvest. 

Plants broken below the point of attachment of the main ear 

were considered "stalk lodged." Plants leaning more than 

thirty degrees from the vortical wore considered "root 

lodged". Since root lodging was negligible, subsequent ref 

erences to lodging may be considered stalk lodging. Ear 

height readings were recorded only In 1956, Measured to the 

nearest six inches, the readings were taken from the node 

bearing the top ear. 

Bar Characteristics 

Shelling Per Cent 

The shelling per cent was determined by shelling all 

ears from each plot of two replications after a six-week 

period of crib storage. Shelled weight divided by ear weight 

gave the shelling per cent. 
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Par Cant Good Ears 

Tho percentage by weight of the yield represented by 

"good" ears was determined by removing all nubbinal and re-

weighing the good ears immediately after plot weight had 

been recorded. This weight divided by the plot weight gave 

the per cent good ears. 

Weight Per Plant and Weight Per Ear 

The ear weight per plant and weight per ear were de 

termined by dividing the plot weight by the number of stalks 

and number of osira respectively# 

Date of Mld-silklng 

The date of mld-sllklng was recorded as that stage of 

plant developuent when one-half of the plants had silks 

emerging. Silking counts were recorded at forty-eight hoiir 

Intojrvals and Interpolations wore made as necessary 

(appendix B). 

• f V 
, . \\ i y' 

' ̂ i' 

^Ears that are small or Imperfecti 
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CHAPTER 17 

EXPERIMEIJTAL RESULTS 

Results are discussed by individual characteristics 

studied. These groupings reflect the Influences of plant 

populations, prolificacy and maturity and their interrela-

tionshlps on (1) yield, (2) plant characteristics and (3) ear 

characteristics. 

Yield 

Yields at the various spaclngs did not differ sig 

nificantly in 19^5 (table II) and only at the ten per cent 

level of significance in 1956 (table III and appendix C), 

The analyses showed yield advantages favoring the full 

season hybrids In 1956 whereas there were no real differences 

among yields of the hybrids tested in 1955, 

Plant Characteristics 

Lodf!;lng 

Increased lodging resulted from closer spacing in the 

1956 test whereas lodging was negligible in 1955. In 1956, 

sixteen thousand and eighteen thousand plant populations 

lodged significantly more than did the ton thousand and 



twelve thousand plant levels (table III and appendix D)« 

The hybrid Tenn# 90 lodged significantly more than did others 

In the test. 

Bar Height 

There were no significant differences in ear heights 

araong the population rates or among the hybrids tested in 

1956* Ear height was not measured in 1955• 

Ears Per Plant 

Wider Spacing increased the number of ears per plant 

significantly among all population levels in 1955 and all ex 

cept the hi^er levels in 1956 (tables II, III and appendices 

S and P), Ear number also varied among varieties both years, 

tlio "prollflcs" liavlng a significantly greater number of 

ears* Some Indication of barrenness was noted in 1955 as the 

number of plants increased from ten thousand* 

There was significant interaction between varieties 

and apaclngs in 1956 and real differences wore apparent in 

the prolificacy between replications* 

Ear Characteristics 

Shellinj^ Per Cent 

Close spacings resulted in higher shelling per cent 

than did wide spacings (table III and appendix G). The 
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TABLE II 

MEAN YIELD AND GENERAL CHARACTERISTICS 
OF POUR HYBRIDS AT POUR PLANT 

POPULATIONS IN 19^5 

Plant kbisturo 
Hybrid Population Bu,/A. Pounds/plant Poxmds/Sar 

M/A. 6 Reps. 3 Hops, 3 Raps, 

Tonn# 90 16 0.21^60,k' 0.33 
12 66.k' 0.32 0.27 
10 66.2^ 0.k3 o.ke 
8 69.7 ' 0.55 0.k8 

Pflstor (PAG) 16 70.3 3 0.28 0.33 
631 12 67.2 0.32 0.35 

10 77.9' 0.51 0.^8 
8 70.6^' 0.55 0.ii5 

Dixi® 29 16 68.73 0.27 0.30 
12 63.3^ 0.30 0.28 
10 72.3' 0.k7 0,39 
8 71.5 0.56 o.ki 

Dixie 22 16 ^2.0 0.20 0.23 
12 70.6 0.3k 0.36 
10 70.7 0.k6 o.ko 
8 59.9 3 0.k7 o.iio 

. . . 
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TABLE II (CONTIITOED) 

HEAH YIELD AND GENERAL CHARACTERISTICS 
OP POUR HTBHEDS AT POUR PLANT 

POPULATIONS IN 19^5 

Plant kroct Plants Ears/150" Moisture % 
hybrid Population i Plantsl at Harvest 

H/A. 3 Reps, 3 Reps, 2 Reps, 

Tenn* 90 16 9g 71 16.5 
12 86 16,09^ 
10 98 90 15.6 
8 93 11^ 15.5 

Pfiater (PAG) 16 93 86 111,6 
631 12 96 92 15.0 

10 9^ 106 lh>l 
8 96 122 1II..8 

Dixie 29 16 97 89 15.0 
12 108 111-.893 
10 99 120 Ik.7 
8 % 137 15.^4-

Dixie 22 16 96 86 15.8 
12 95 15.7% 
10 98 116 15.5 
8 97 117 15.9 

^S«« Appendix E« 
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TABLE III 

MEAN YIELD AW GENERAL CHARACTERISTICS 
OP POUR HYBRIDS AT POUR PLANT 

POPULATIONS IN 1956 

Plant ^iold of Ear Corn l5*5^ Eroct Ears/100 
E^brid Popu Moisture Plants Planta3 

lation Su/A.3- PoTuids/ Pounds/ % 
M/A. Plant Ear 

6 Reps, l|. Reps. Ij. Reps, 6 Rep8« k Repa« 

Tenn. 90 18 130.5 o»h7 0.50 63 98 
16 128.8 r 0.57 0.55 63 10k 
12 133.6:^> 0.87 0.76 82 115 
10 112.6(i.\ 0,92 0.77 79 129 

Tenn. 501 18 119.1 0.55 ojid 67 111; 
16 110,5'5 0,67 0.1.9 70 137 
12 116,8 1*04 0.69 88 150 
10 93.1 1.19 0.69 86 172 

Dixie 29 18 11^3.7'^ 0.77 0.56 72 137 
16 121l.5 5^ 0,68 0.5U 73 126 
12 136.7'v 1.32 0.79 167ih 
10 115.4^' 1.37 0,80 8k 171 

Pioneer 18 116,3 «' 0,1^.9 0.1.6 78 106 
5o5w 16 101J|> o.ip. 93 

12 116,0 1' 0.^ 0.68 ^5 100 
10 96.5 i 0,8i|. 0.68 89 123 

1 Corrected for shelling per cent. See Appendix C, 

^ See Appendix D. 

3 See Appendix P. 
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TABLE III (COHTINUED) 

MEAN YIELD AND GENERAL CIURACTERISTICS 
OP FOUR HYBRIDS AT POUR PLANT 

POPULATIONS IN 19^6 

Hybrid 
"Plant 
Popu 
lation 

shelling 
P-

IJood Ear Ht, 
Ears Pt» 
by wt. 

ihxys to Moisture 
Mid- P at 
silking^ Harvest 
3 Repa^ 2 Raps, 

Tenn# 90 18 85.5 9h §.2 7h 19,6 
16 8ii.,6 90 5.2 73 19,9 
12 Bh.7 9h h.a 7l|. 21,6 
10 8h.2 96 h.3 72 20,1 

Tonn» ^01 18 82,9 91 h.3 69 15.8 
16 82,3 91 h.7 69 2o;i 
12 82,2 9h h.o 71 19.8 
10 79.7 93 h.7 69 20,2 

Dixie 29 18 8^.h 9h 75 21,5 
16 8i|.0 92 h;8 72 20,6 
12 92 23.283.7 h.5 73 
10 83.5 91 . h.7 72 21,5 

Pioneer 18 83.8 92 h.7 72 15.5 
505W 16 83.2 93 J4-;7 72 18.7 

12 82,8 97 h.e 71 18.2 
10 82,2 93 h.5 71 18,0 

ISee Appendix G# 

Appendix H, 

3se0 Appendix I# 

tisiijiL. 
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treatment with a population of eighteen thousand plants per 

acre had a shelling per cent of whereas the ten thou 

sand plant treatment had 62.li.* !lhe intermediate populations^ 

sixteen thousand suid twelve thousand, shelled 83,6 and 83*1^. 

pen cent respectively* 2he full season hybrids had a signif 

icantly higher shelling percentage than the mid season ones* 

Tenn* 90 and Dixie 29 shelled 8t|..8 and 8i4.,2 per cent* 

Pioneer and Term* 501 shelled 83.0 and 81,8 per cent 

respectively, significantly different from one another and 

both significantly lower than the full season hybrids. 

Bar Weight 

The average weight per ear was reduced by about one-

third in all hybrids in both tests as the populations were 

increased frcffi the lowest to the highest levels (tables II 

and III), 

The weight of ear corn per plant was reduced by from 

forty to fifty-five per cent among the hybrids in each test 

fpoan the widest to the closest spacing (tables II and III). 

The per cent by weight of total yield represented by 

good ears did not vary with apaclngs or varieties. The 

range was from ninety to ninety-seven pep cent* 

Date of Mid-aliking 

In each test closer spacing delayed the date of silk 

ing of varieties on an average of one and one-half days. 
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Term, 90 and Dixie 29 were approximately two days later than 

Pioneer ̂ 0$V which in turn was two days later than Tem* ̂ 01 

(table III and appendix H). 

Moisture Per Gent at Harvest 

Spacings had no real effect on the moisture per cent 

of the grain at time of harvest in either tost, Varieties 

differed in moisture content in 1956 (table III and appendix 

I), The full season hybrids had a significantly higher p9r 

cent moisture than did the mid season hybrids. 

^ ....4 ^ , 
i ,* v-

f < ;■ ; i ^' 
"H 1'-, v? -v' f- / :■ \ 

.1 . ■■ . .■!>■■ .. -W . 



CHAPTER V 

GENERAL DISCUSSION AND SUMT4ARY 

Under tost conditions in 1955 all hybrids at the var-

ious populations yielded approximately the same# In 1956 

with higher levels of fertility and a soil having bettor 

water relations, yields were higher at a population of twelve 

thouasind plants than at ten thousand. Beyond this population 

yields continued at a high level to eighteen thousand plants 

per acre. It seems important to note, however, that at both 

higher rates, corn lodged significantly more than at the 

twelve thousand rate, Zuber and Grogan (15) reported similar 

results, Stringfield and Thatcher (li|.) concluded that the 

most serious effect of closer spacing is the higher Incidence 

of stalk breakage. 

The problem of stalk breakage at higher populations In 

1956 was so groat that moisture samples were taken daily as 

the season of harvest approached. This was done in order 

that the harvest coxxld be completed on the earliest possible 

day after danger of crib spoilage was past. Since two of the 

varieties lodged thirty seven per cent at the closest spac 

ing, to have delayed harvest until rainy weather might have 

resulted in a substantial loss of corn. The low yield per 

plant in 1955 May have prevented severe lodging. Corn borer 

damage was moderate in both tests. No pest control measures 

were taken. 
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In 19^5 the sixteen thousand plants per acre treat* 

Bient gave only eighty-three oars per hundred plants while the 

eight thousand plant rate had 123» Although the 19^6 test 

averaged more than on# ear per plant at all population lev 

els, the ten thousand population yielded approximately one-

fourth more ears per plant than did eighteen thousand, or li|.9 

ears compared to 116, 

The proportion by weight of nubbins was no greater at 

the closer spaclngs although, as Caldwell (2), Stringfleld 

and Thatcher (llf) found, there was a greater number of nub-

birxs# Ear weights were reduced by abo^it one-third In all hy 

brids each year as populations were Increased from the lowest 

to the highest rate. Average ear weights dropped in 19^6 

tr<m 0,75 pound to 0,50 poimdj in 1955 frcra 0,li.5 pound to 

0*30 pound from the widest to the closest spacing. The ear 

weight at the optimum yield level, lodging considered, in 

each case was the higher figure, which corresponded almost 

identically with the ear aiase at the lowest plant rate. One 

might assume that the highest yields can be obtained with 

closer spaclngs up to the point where ear slae Is reduced. 

Real differences were noted in shelling per cent, 

favoring each succosaively higher population rate. As a 

result, yields corrected for shelling per cent showed dif 

ferences at the ten per cent level, Duncan (3) also found 

that closer spacing tended to produce ears having a higher 
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aholllng peroentaga. Caldwall (2) ooncludad that, with ade* 

quat® fertilization, ther® waa no loa# in shelling peroent<» 

age with higher populations. Since full season hybrids had 

a higher ahelling per cent than did raid season hybrids, the 

recoraraendation of testisEig the entries in a variety test for 

shelling per cent appears to be in orler. 

Although there was a tendency toward a delay in the 

date of silking at the highest plant rate over that of the 

lowest plant rate In both tests, the difference was not con« 

aldered significant. Close spacing, therefore, did not 

delay maturity. 

Tlie moisture contont of the ears at harvest gave some 

indication as to the maturity rating of each hybrid in 1956. 

In 195^, when harvest was delayed, all were equally dry. 

ISie earlier harvest in 195^ showed the full aeason hybrids 

to have a significantly higher r.»oisturo content than the 

mid season hybrids. 

Major Conclusions 

1. Spacing had no effect on yield at population 

rates above twelve thousand plants per acre. 

2. Lodging became a limiting factor of production 

at population rates of sixteen and eighteen thousand plants 

V 
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p9r acra whera soil and other conditions favorad yields up to 

150 bushels par acre, 

3. Wider spacing and prolific hybrids resulted in 

more ears par plant than did closer spacing and single eared 

types} however, neither spacing nor variety affected the 

proportion by weight of good ears, 

U. The shelling percentage of ear corn Increased with 

closer spacing; hybrids differed In shelling percentage, 

5. Spacing had negligible effects on ear height, date 
of silking or per cent moisture of grain at harvest* 

Ai t : 
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APFEITDIX A 

PRECIPITATION DTJRIIKJ GROWING SEASONS 
(from TJ, S, Departmont of Ccaatnorce 

Wsathor Bureau Reports) 

Inches Rainfall at Knoxville Inchos Rainfall at Knox-
Weather Bureau, Airport, villei University of Tenn-

Month 1955 esaee* 1956 
Departure from Departure frora 
LonK-terra Mean Long-term Mean 

May 3.51 -0,70 3.22 -0.53 

June 3.65 0.18 3.58 -0.52 

July 3.97 •0.75 6.07 1.71 

August 1.93 -•1.50 1.93 -1.99 

September P.ljB •o.q5 1.82 -0.86 

..;o 
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APPENDIX B 

DSTBRMININa THE NUT^BBR OF DAYS TO MID-SILKIHEJ 
(After Meyers. M« T» in Jour. A, S» A, 

22:280-283. 1930) 

The number of plants in each plot la recorded. When 

about half of the plants in a plot are in silk, the number Is 

coxmted and the percentage is computed. This provides a per 

centage of plants in silk on a given date or on a given num 

ber of days since planting. If this percentage is within 1+2-

$8, it provides a satisfactory estimate of the median, or 

mid-date of silking. Percentages outside the range 1)2-58 

are adjusted as follows: 

Add to or subtract 
the number of days 

record 

from 

of 
When the percentage of 

plants silked is 
l3elow Above 

1 day 
2 days 
3 days 
i). days 

k2 
29 
19 
11 

58 

P 
81 
89 
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APPEiroiX c 

YIELDS IN POUNDS PER PLOT CORRECTED PGR SHELLISO 
PERCEITTAGS ARD TO 15.5 PER CENT MOISTURE 

FOR POUR CORN HYBRIDS AT POUR 
PLANT POPULATIONS IN 1956 

"HaHF 
Hybrid Popu Replication Mean 

lation k T 
m/a. 

Tenn. 90 18 26.9 15.2 19.3 20.8 21;.6 16.2 20.5 
16 26.1 17.9 17.1; 18.5 21;.2 11;.8 19.8 
12 23.6 23.1 20.2 20.0 19.0 21,1; 21.2 
10 15.6 17.2 15.6 20.9 16.5 20.0 17.6 

Tenn. 501 18 23.6 21.5 18.1;13.5 2k.7 13.0 19.1 
16 19.9 18.9 16.2 16.5 18.9 13.9 17.1; 
12 22.3 20.5 18.8 19.1 15.3 16.7 18.8 
10 11;.7 18.1 13.5 11;.7 13.8 18.7 15.6 

Dixie 29 18 28,7 16.7 21.1 21.5 25.3 21.2 22;1; 
16 2ii.2 20.3 19.3 17.1 18.7 15.1; 19.2 
12 26.7 25.2 18,5 18.9 20.2 19.5 21.5 
10 19.1; 15.6 16.8 17.3 16.1; 22.6 18.0 

Pioneer 18 20,0 11;.8 17.0 16.6 22.k 19.3 18.1; 
5o5w 16 19.1 13.0 15.4 11.3 18.5 li;.2 15.3 

12 23.2 18.0 19.5 15.9 16.9 17.0 18.4 
10 17.2 ll;.6 13.3 11;.1 12.8 19.1 15.2 

• ^ . r / ^ • j 
< fer.j7"' k H-li-
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V. 
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APPENDIX C (CONTINUED) 

YIELDS IN POUNDS PER PLOT CORRECTED FOR SHELLING 
PERCENTAGE AND TO PER CENT MOISTURE 

FOR POUR CORN HYBRIDS AT POUR 
PLAITT POPULATIONS IN 19^6 
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ANALYSIS OF VARIANCE 

Source Degrees of Freedom Mean Squares 

Spacing 
Replications 
Error (a) 

3 
5 
1$ 

206.37* 
2142.37 
395.55 

Varieties 
Var. X Sna. 
Error (b) 

3 
9 
60 

197.70'^^ 
17.03 
189.56 

Total 95 1.2it9.58 

MULTIPLE RANGE TEST^ 

Varlfttlos 

Number of Means 2 
S, S. Range^ .Ol 3*2 
Varieties D#29 
Mean Yields^ lbs•/plot 20,3 

3 
3.3 
T.90 
19.8 

k 
3.k 
T.501 
17.7 

P.^0^ 
16.8 

"^Signifleant at the ten per cent level. 

^^Significant at the one per cent level. 

^As derived by D. B* Duncan. 

2shortest significant range (corresponds to l.s.d.). 

3Any two means not underscored by the same line are 
significantly different. 

Any two means underscored by the same line are not 
significantly different. 
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APH3ffi>IX D 

PER CSOT ERECT PLAUTS OF POUR CORIT HYBRIDS 
AT POUR PLANT POPULATIOHS IN 

1956 

Plant 
Hybrid Popu- ^ Replication Mean 

latlon l" ^ k T 
n/A. 

Tenn» 90 18 36 70 82 78 63 63 
16 66

w 61). 50 60 71 66 67 
12 88 8k 7285 85 78 69 
10 62 81 76 90 81 7885 

Tenn. 501 18 68 82 77 53 57 67 63 
16 62 89 705k 71B 
12 78 91 93 89 89 73 
10 95 71 76 100 80 91 72 

Dixie 29 18 68 58 86 79 69 7k 82 
16 78 79 77 72 60 88 
12 89 93 63 92 63 ^5 8k 
10 85 55 81 88 95 100 85 

Pioneer 18 87 86 7967 67 85 
5o5w 16 69 68 75 62 83 77 86 

12 79 77 89 92 81).P P
10 82 84 90 100 81 95 89 

liUi 



 

APPEHDIX D (COmUUSD) 3^ 

PER CEm ERECT PLANTS OP FOUR CORN HXBRIDS 
AT POUR PLANT POPULATIONS IN 

19^6 

ANALYSIS OP VARIANCE 

Source Degrees of FVeedora Moan Squares 

Spaclngs ^,121.0ij.^-
Replicatlone 1 910.22 
Error (a) 15 2,268.15 

Varieties 3 1,121,62^'^' 
Var, X Spa. 9 -iao.33 
Error (b; 60 5,i^08.80 

Total 95 15.21(.0.16 

MULTIPLE RANGE TESTS 

Plant Population M/A. 
12 10 18 16 

No. Means 
S. S. Range «01 
Mean ̂ Erect Plants 

2 
7.6 

8k.5 

3 
7.9 

8U.3 
1.2 
70.0 69.6 

Varietios 
T.5gr ir:w 

No. Means 
S. S. Range ,01 
Moan ̂ Erect Plants 

2 

80,9 

3 
5.8 
78.1^ 

I.>.0 
77.7 71.6 

https://15.21(.0.16
https://5,i^08.80
https://2,268.15
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APPENDIX B 

EARS PER HTJITDRED PLANTS OP FOUR CORN HYBRIDS 
AT POUR PLANT POPULATIONS 

IN 1955 

Plant 
Hybrid Popu Replication Moan 

lation '■■1' 
M/A. 

T«nn« 90 16 82 66 62 70 
12 82 80 852?10 Qk 10k 8k 91 

8 105 128 115 116 

Pflatar 16 88 80 90 86 
(PAG) 631 12 93 88 93 91 

10 96 112 108 105 
6 125 110 130 122 

Dixi® 29 16 88 90 88 89 
12 126 103 93 107 
10 116 122 120 119 

8 11|0 152 120 137 

Dlxl« 22 16 82 96 80 86 
12 97 95 93 95 
10 12ij. 136 88 116 

8 125 118 no 118 
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APPBIIDIX E (COHTII-niSD) 

EARS PER HURDRED PLARTS OP POOR CORE HXBRIDS 
AT POOR PLAINT POPULATIONS 

IN 1955 

AITALYSIS OP VARIANCE 

n SoiH»C« Degrees of Preedora Meaii Squares 

J%>aclngs 3 10,915;00^'^ 
Replications 2 600.17Ei»2*or (a) 6 676,50 

Varlotloa " 
Var, X Spat 
Error (b; 

3 
9 
Zk 

3,111-9.50^ 
655tl7 

2,^3*33 

Total k7 18,639,67 

MULTIPLE RAIKJE TESTS 

Plant Population 
JLD 

Rbt Means 
S. 3, Range .01 
Mean Mo. Ears/100 

2' 

U,3 
3-
11,7 

14.-
11.9 

Plants I23ia 107.8 62,7 

Varieties 
D.29 D.22 P.631 f.90 

Be. Ifeans 2- 3- h-S* S, Range .01 8,8 9.3 9.5Jfean Ho, Ears/lOO 
Plants 113.2 W.7, IDl.l V04 
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kfmmix F 

EARS PER HUNDRED PLAOTS OP POUR CORN HTBRIDS 
AT POUR PLANT POPULATIONS 

IN 1956 

Plant~ 
I^brld Popu-* Replication Tfean 

lation 2 
m/a. 

T«nn« 90 18 111 90 95 97 98 
16 111 100 100 103 lOk 
12 123 100 10k 135 116 
10 110 114-3 128 135 129 

T«nn« 501 18 122 121 117 95 lll^. 
16 155 126 II4.O 128 137 
12 177 137 II44 iia 150 
10 165 167 182 177 173 

Dixie 29 18 11^7 150 120 132 137 
16 lk3 lUl III4. 106 126 
12 1714- 17I4. 162 159 167 
10 190 160 162 I7I4. 172 

Pioneer 18 100 I2I4. 105 
5o5w 16 103 8 97 93 

12 lOli 96 10k 100 
10 132 116 150 123 

^5 f 
jV 

>• 6* ,' 
AV -
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APPENDIX P (COminJBD) 

EARS PER ntRmHED PLAIJ^PS OF POITR CORN HSTS^lDS 
AT POUR PLAOT POPULATIONS 

IN 1956 

ANALYSIS OF VARIANCE 

Source Degrees of Preodom Mean Squares 

facings 3 12,638.29^«^ 
Replications 2,278.92^-3 
Error (a) 9 1,165.02 

Varieties 3 23i20a.5W-» 
Var, X Spa» 9 ltil(i3.90» 
Error (b; 36 7.239.81 

Total 63 S0,771^.1^.8 

MULTIPLE RANUE TESTS 

nani Populaiion Wk, 
W T5 IB" 

N6« 2 3 
S« S» Ranga ,01 
M«an No, Ears/100 Plants 

9,7 
lli.9«l 

10.2 
133.1 

lO.lj. 
115.9 m.9 

V'ariotied' 

EK f,501 T.W T3B5V 

Ho. Keana 2 h 
S« S, Hango ,01 

No. Ears/loo Plfints 
15.1} 

?5Q'5 
16.2 16,' 

nisi 

i^Sig^ficant at tlia flva por cent level. 

https://7.239.81
https://ltil(i3.90
https://23i20a.5W
https://1,165.02
https://2,278.92
https://12,638.29
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Pioneer 
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APPEHDIX a 

SHELLOT PER CENT OP POTJR CORN HYBRIDS 
AT POTJR PLANT POPULATIONS 

IN 1956 

plant 
Popu Replication 
lation r 
Va, 

18 85.^ 85.5 
16 8l|.»6 8I4..6 
12 85.iT. 814..0 
10 eir-.o 8I4..5 

18 82,1 83.7 
16 83.1 81.5 
12 83.3 81.1 
10 79.5 80.0 

18 85.9 85.0 
16 814..1 814..0 
12 83.3 8ii..l 
10 83.7 83.3 

18 glr-.i^. 83.2 
16 82.9 83.6 
12 82.8 82.9 
10 83.5 81.0 

1^0 

Mean 

§?48i4.«6 
81^.7 
84.2 

82.9 
82.3 
82.2 
79.7 

85.4 
84.0 
83.7 
83.5 

83.8 
83;2 
82:8 
82.2 



 

APPEiroiX a (COOTIKUSD) 

SHELLIHG PER CERT OP POUR CORK HYBRIDS 
AT POUR PLAIIT POPULATIONS 

IN 19^6 

ANALYSIS OP VARIANCE 

Sourc# D»gr«®» of iProedOTn Moaii Squares 

Spaclnga 3 15.96"^^' 
Replications 1 1.13 
Error (a) 3 o.3li. 

Varieties 3 Jll,79"" 
Var« X Spa# 9 i(..98 
Error (b) 12 9.70 

Total 73.9031 

MULTIPLE RANGE TESTS 

J^lant iPopulai;i'on iVa. 
15 16 12 10 

No* Means 
S, S, Range «0X 
Mean Shelling % 

2 

0*514-
834..Ul' 

0.5^ 
83.55 

o.51f 
83.36 s 82.342 

T.96 D.29 
iTarietios 

P.505W T.501 

No» Moans 2 3 If 
S» S* Range #01 1.0 1.0 1.1 
Mean Shelling % 81|,8 8ii.,2 83.0 81.8 
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APPENDIX H 

DAYS TO MID-SILKING^ OP FOUR CORN HYBRIDS 
AT POUR PLANT POPULATIONS 

IN 1956 

Plant 
Hybrid Popu Replication Mean 

lation 
^i/A. 

Tonn, 90 18 25 29 29 28 
16 26 28 28 27 
12 27 28 28 28 
10 2827 2k 26 

Tonn« 501 18 22 23 23 23 
16 23 23 23 23 
12 22 25 2^. 24 
10 21^ 21 23 23 

l^lzie 29 18 27 28 31 29 
16 25 25 27 26 
12 26 29 27 
10 28 28 2623 

Pioneer 18 25 25 27 26 
5o5w 16 26 27 26 26 

12 23 25 26 25 
10 27 23 24 25 

^Figured frosn July 1 for purpose of analysis.* 
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APPEiroiX H (COUTIIJUED) 

DAYS TO MID-SILKII'JG OP FOUR CORU HYBRIDS 
AT POUR PLAINT POPULATIONS 

III 1956 

ANALYSIS OP VARIANCE 

Soxirca Degrees of Preedcaa Mean Squares 

Spacing 3 8.73 
Roplication 2 i.oij.
Error (a) 6 39.71 

Varlotios " 3 138.06^ 
Var, X Spa# 9 18;19 
Error (b) 2k 38.25 

Total hi 2i|6.98 

•3 

MULTIPLE RAHaE TEST 

Varietioa 

Ho. of Iteana" 
S. S, Range .01 

2 
1.1 

3 
1.1 

k 
1.1 

Varieties T.90 D.29 P.505W T.501 
Days to Mid-

silking 27.2 27.0 25.3 23.0 
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APPKKDIX I 

MOISTURE PER CENT OP GRAIN AT HARVEST OP POUR 

%brl<i 

Tenn» 90 

Tomit 501 

Dixie 29 

Pioneer 
5o5w 

CORN HYBRIDS AT FOUR PLANT POPULATIONS 
IN 1956 

"TlanE 
Popu Replication Mean 
lation 

18 19.1^ 19.8 19,6
16 20.7 19.1 19.9 
12 21.7 21.6 21.6 
10 20.7 19.5 20.1 

18 16.5 15.1 15.8 
16 20.7 19.5 20.1 
12 19.i^ 20.3 19.8 
10 19.0 21,5. 20.2 

18 23.6 I9.I4. 21.5 
16 22.0 19.3 20.6 
12 2lf.l 22.4 23.2 
10 22.1 20.9 21.5 

18 16.8 14.2 15.5 
16 19.7 17.8 18.8 
12 17.9 18.4 18.2 
10 20.9 15.0 18.0 
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APPEIIDIX I (COITTINTJED) 

MOISTURE PER CENT OP GRAIN AT HARVEST OP POUR 
CORN HYBRIDS AT POUR PLANT POPULATIONS 

IN 1956 

ANALYSIS OP VARIANCE 

Soums© Degrees of Freedom Mesm Squares 

Spacing© 3 29.hS 
Replication© 1 lk'k5 
Error (a) 3 k.37 

Varietioa 3 75.50^^^ 
Var, X Spa« 9 22.26 
Error (b) 12 25.59 

Total 31 ni*6k 

MULTIPLE RANGE TEST 

Varieties 

No of Means 
S, S, Range «01 

2 
1,5 

3 
1.6 

h 
1,6 

Varieties D.29 T.90 T.501 P505W 
Per Cent Moisture 21,7 20.3 19.0 17.6 

Sk 
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