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IFTRODUCTION

Sorn has been a major grain crop in the United Stabtes since its
discovery by the early whibte explorers. Sinee that biwme mueh impr@veément
hag been made in yield, guality, diseass resisbance, lodging resistance
and ather agrononic charvacbers thﬁmugh the use of selection and other plant
bresfiing methods. These advancements and the production of nawy h‘ybriﬁ
straing have made 1%t esgential for the plant breeder te use isolateﬂ blecks

in evrder that he may maintain puve sbroluns. Therefore, information pertaine-
ing %o the application of forsigm pollen at the same tims or al difz erent

time inbtervals to certain strains of eorn would be useful to the breeder

e

in sider that be may know the effects caused by foreign pollen., This type

C infopmabion would aid in determining the amount of isclation 'néeessary
and the distance bVetween lsolated blecks essential in wmeinbaining 'pure
sbrains.

The basis of such & breeding progran would be dependeat wpon such
factors as the delay in pollinsbi @3, differsneces iz polien povency, female
preference, Qifferentisl rate of pollen-tube grevwth and obther physiolegical
factors.

Toe objectives of these inveabigabions are te¢ detarnine:

L, The effects of mixing pollen obtalned from s Honey Jume plant,

ta L., and a Yellow Surcropper plant, Zea novs indentals
L., and then applying the pollen to sach plant.
2. The competitive effsct of Homey June and Yellow Surcropper pollen

applisd at aifferent time inbervals whers Honey June wos used ag the female



BEVIEW OF LITERATURE

Some of the very early investigators were familiar with the effects of
foreign pollen. In a discussion of methods which insure flowers being
fertilized with pollen from different plants, Darwin (?_)-L1 concluded that
if pollen from a different species or variety is placed on the stigma of an
emagculated flower, and then after a time interval of several hours, pollen
from the same species is placed on the stigma, the effects of the latter are
completely dominant over the pollen of the other species.

More recently, Jones (&), working with mixed pollinations in corn, has
shown that the plant's own pollen has been more efficient in accomplishing
fertilization than that from other varieties or individuals which may differ
only in minor features. The pollen, which was less effective when in
competition with the plant's own pollen, was fully able to function when
not applied in mixtures.

From 23 pollen mixtures, a total of 76,620 seeds were obtained, Of
these 23 mixed pollinations, 20 showed a selective action in favor of the
plant's own pollen, while the other 3 exhibited opposite results. Since
such a large proportion of the pollen mixtures showed a marked deviation
from random assortment, it was concluded that in corn the plant's own pollen
wag nmore effective in achieving fertilization than pollen from plants of
only slightly different genetic constitution (4).

A difference exists in the ability of the pollen from different types
of plants to accomplish sexual fusion when acting in competition (4).

Experiments with corn showed that the differences in rate of pollen-tube

'D’!mhorn in parenthesis refer to "Iiterature Cited"”, p. 16.



growbh has some influence in causing this selective action o take place (3).

Hridence concerning the differences in the rate of pollen-tube growth
in plants showing this s.eléctiv& action was obdained by separating the ears
intc upper and lower halves (4). The pollen tubes which grew faster furnishe
el the pametes for fertilization of a greaber mumber of seeds on thé lower
than in the uwper halves. The farther they had to travel the wmore probable_
that the fasber grwing'pall-en—tubes would reach the egg first.

A ginmilar selesctive action favoring the plant's own poller has been
reported in cotton.  Kearney and Harrison (5) obtained evidence that selec-
tive forbilization; in favoer of the like pollen, btakes place in Tpland, and
slegs in Heyotian cobion.

Further investigations (6) indicated that when emasculabed flovers of
Fimo and Upland cobion, were pollinated with approximately equal quantities
of both types of pollen, o marked degrse of selective fortilizabion was
ghovn. %he regulbing pﬁp‘ul&‘%i@ﬁs, from such pollinations, contained s hishey
perecentage of homogygous than of hsterezygous plants.

Both types of pollen were tested in medio and by ubsewatian, and, B6
Tar as eould e debermined, there were no &ifferences in the viability of
the two pollens that could account for selective fertilization (6).

A differential rate of growth of the tubes of the like and of the
anlike pollen could nob bs found in the styles. This foetor, which geems
t¢ be responsibles for selective ferdilization in Zen, and & few other plants,
does not account for the situstion met with in gossypium (6).

Tro authors (6) contend that the presence of the like pollen causes
s Teaction in the stigmatic tissues which causes these tigsues %o be less
suitable for the development of the unllke pollen.

From a review of tho literature comcerning gelective fertilization



Brieger (1) concluded that the difference between the elimination of gametes
and selective fertilization lies in the fact that the elimination of gametes
ig fixed for a given plant, while selective fertilization sppears only in
certain combinations, The gametes in selective fertilization are always
potentially functional and fail to function in certain combinations only.
This selection is caused by an interaction between the genotype of the
female diploid plant and the male gametophyte in higher plants or between
the two gametes in Basidiomycetes. It may make a difference whether the
factor for selective fertilization is present in the female in the homozygous

or the heterozygous condition.



MATERTALS AWD METHODS

This experiment was conducted in 1948 at the Oklahoma Experiment Station
at Stillwater, Oklahoma. The open pollinated varieties, Honey June (white
sweet) and Yellow Surerepper (yellow dent), were used.

For the paired pollinations between varieties, plantings were made on
June 9, 1948, and the pollinations were made en Augost 4, 7, and 10. For
the study on pollinations made at different time inftervalg, planbings were
made on Jﬁly 5, and the pollinations were wmade on' Augu.ét 29, 30, 31, and
September 1, 2. The ear shoots were bagged before anmy eillts appeared. The
tassels were coversd 14 to 16 hours before the pollinaticns were wade, 8o
that any foreign pollen that may have lodged on the tassels would have lost
its viability. The silks were cut off eovenly the dsy before the plants were
pollinated $o insure that all pellen wéulé_ have an squal chance to be the
fertilizing agent. Immediately after each pollination, the ear shoot was
coverad by a mumber 12 Xraft paper bag.

In order to determine the effects of pollen mixtures on the seed pheno-
types obtained from a Honey June plant and a Yellow Surcropper plamt, 112
paired pollinations were made. The pollen from each individusl pair was
nlaged in a paper bag and thoroughly mixed by shaking, and then spplied teo
the plants which supplied 1%, Zach individual ear shoot was then tagged and
parized with its palir number and type of pollination wade,

The ears were harvested on Oetober 1, 1948, and the different type
kernels on each ear were counted and recorded. Vhen Honey June was used as
the female parent, each seed resulting from fertilization by the Honey June
pollen wae indicated by a shrunken endesperm, while those fertillzed by the

Yollow Surcropper pollen had o plump, or starchy, endosperm (xenia). On the



opposite cross, using Yellow Surcropper as the female parent, the deep
yellow colored kernels indicated that these eggs were fertilized by Yellow
Sureropper pollen, while those kernels showing a pale yellow color were due
%o fertilization by the Honey June pollen.

For the study on pollinations made at different time intervals, Honey
June was used as the female parent, and pollinations were made for a 5 day
period. Xach day's pollinations were a duplication of the preceding day.
Five Honey June plants were pollimated with Honey June and Yellow Surcropper
pollen at 0.0 hour, Fifty Honey June plants were pollinated at 0.0 hour
with Honey June pollen. From these 50 plants, 10 groups of 5 were polli-
nated with Yellow Surcropper pollen at the time intervals 0.5, 1.0, 1.5,
2.0, 2.5, 3.0, 3.5, 4.0, 5.0 and 6,0 hours, respectively. In the cross
where Yellow Surcropper was used as the pollen applied first, 5 Honey June
plants were pollinated with Yellow Surcropper and Honey Juns pollen at 0.0
hour. TFifty Honey June plants were pollinated at 0,0 hour with Yellow Sur-
cropper pollen. From these 50 plants, 10 groups of 5 were pollinated with
Honey June pollen at the time interwvals 0.5, 1.0, 1.5, 2.0, 2.5, 3.0, 3.5,
4,0, 5,0, and 6.0 hours, respectively.

A total of twenty-five pollinations for each time period were made for
the cross Honey June x (Honey June # Yellow Surcropper) and also for the
cross Honey June x (Yellow Surcropper # Honey June). A total of 550 plants
were pollinated over _the 5 day period.

The ears were harvested on October 29, 30; and the data for each day's
pollinations were recorded in % of total for the pollen applied first.

The data obtained from the paired pollinations between varieties, and
the pollinations at different time intervals were analyzed by the analysis

of wvariance method.



RESULTS AKD DISCUSSION

wtiong Between Varietieg

Some difficulty was encountered in oblaining plant pairs between the
varieties, beecause of o difference in the time of silking and pollen shedding.
The Yellow Sﬁrer@pper variety began shedding pollen on July 30, 1948 whereas,
“the Honey June did not start producing pollen unbil Augnst 3. However,
beoause of the large awount of variabilidy within the varieties, the writer
vas able te make 112 paived pollimstions ever a peried of 6 days. From
thege 112 paired polliné,ti@ns. 90 pairs set seed and were harvested, A
total of 80,362 kernels werec obtained from the 180 ears.

The analysis of variance of the results of this study is presented in
Table 1. The ‘basic jate for this analysis are given in Table & (Apperndix).
Since an F value of 1.04 obtained for the pairls comparison was not signi-
Ticant ab the 5% level, it may bs assumed that there was ns siznificant
difference between the combined ear sizes of sach pair, fer the 90 pairs
invelved.

An F velue of 7.78 was obbained for the female varisties comparison.
Therefore, there was a highly eignificant differenece bebween the averags
par sizes of the varieties, Honey June and Yellow Sxﬁ’érappe:e. The Honsy
June ears averaged 472 kernels a.ni the Yellow Surcropper cars averaged
L4231 kernéls. |

The F value obbained for pollen was O0.46. This figure was not signi-
ficant abt the 5‘33 level, and indicates that there was no significant diffev-
enee in the average amount or potency of the 2 pollens used in the mixture.

The interaction, pairs x pollen, gave a highly significant ¥ wvalue



of 7.26, indieabing that the amount or potency of the 2 pollen varisbies
was uot the same in all vairs.

4 significant differense for the interaction of variety female x pollen
was shiained and indicates that the female parent exhibited a pollen prefer-
puce for 1 of the pollen types. BSince fertilization of the Honey June plants
vith the pollen mixture gave 22,540 or 53.075 selfed kernsls and 19,927 or
1s6.9%% crossed kernels,:and-fertiiization‘cf the Yellow Surcropper plants
gawe 19,701 or 52.00% selfed kernels and 18,19% or 48.00% erossed kernels,
it semms evident that the female parent preferred ite own pollen insbead of
the fereign pollen (Tabdle 4).

The interasction, pairs x wariety female, showed no significant differ-
eage, and vas iveluded in the error term. This zave 2 more reliable mean

gquare error term io use in the compubtations.



Table l.--Analysis of variance of the number of seifed and crossed kernsls obtalned when a mixture of
pellen from a Homey June and a Yellow Surecropper plant was applicd to eaech plant.

Scurce of variation : D.F. Sum of Squares Hean Square F value
Total 359 6,947,489 19,352
Pairs | 89 689,850 7,751 1.04
Varisty Female 1 58,064 58,064 7,78%"
Pollen ‘ 1 3,398 3,398 0.46
Pairs x Pollen a9 4,820,556 Sk, 164 7.26%%
Variety Female x Pollen 1 b7,181 7,151 6.32%
Brror 173 1,328,470 7. 463
Pairs x Variety Female 89 562,197 6,317 0.73
Paire x Variety Pemale x Pollen 89 766,273 8,610

*Simnificant at the 5% level.

35 onificant at the 1% level.
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Pollinations at Different Time Intervals

Boeguse of the large amount of dew present on the planks each merning,
pollinations could not be made at an early hour. For the 5 day sevies, the
pollinations were started at 9:30 a.m. and completed at 3:3C p.m, From the
550 pollinations made, 433 of the ears set seed and yielded 172,443 kernsls,

The analysis of variance of the daba are given in Table 2. The basic
dats for this amalysis are given in Tables 5 and 6 (ippendix).

In the analysis of variance, it was found $that the differences caused
by dates were significant at the 1% level, indicebing that different results
. were obbairved on different pollination dates,

Theore was no significant difference between the resulis of the crosses
Honey June x {Honey June ¢ Yellow Surcropper), and Homey June x (Yellow
Sureropper 4 Homey Juns). The suall F value obtained may be accounted for
when o compariscon is made between the 2 types of pellinations. When Homney
June pollsn was applied first 57.46% of the tetal kermels were produced by
fertilization of the female parent by the Honey June pollen. VYhen Yellow
Surcropper pollen was applied first 58.09% of the total kernels were pro-
duced by fertilization of the female parent by the Tellow Sureropper pollen.

An ¥ value of 23.84 was obtained for the delay in p@li_l.ina.t,ien, indi-
ecating bighly eignificont differences obtained bebwsen the pollen applied
2t 0,0 hour and that applied at 6.0 hours.

The firet order interactions, dates x varieties, dabes x times and
varisties x times were checked by fthe second order inberaction, or error
term, dates x varieties x times. The F value indiented no significant
difference for any of the first order interactions; therefore, they were
combined with the error term and a more roliable error mean square was

figured and used in obtaining the F valuwes for the main factors involved.
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Table 2.-—Analysis of variance of the average number of selfed kernels
(Honey June) in % of total on 5 dates when Yellow Surcropper
pollen was applied ab various ftime inbervals after Honey June
pollen and of the average mumber of crossed kernels onto Honey
Juns in % of total on 5 dates when Honey June pollen was applied
at various time intervale after Yellew Surcreopper pollen.

e e 3 e ek S e oS

Seurce of Sum of Mean

Variation D.F. Squares Squaré ¥ Value
Total 109 6k,195,36 - 588,95
Dates b 5,610.13 1,402.53 7.96%*
Varieties 1 10.97 10.97 0.06
Times 10 L2,011.84 L,201,18 23,84%®
Brror ol 16,562,542 176.20
Dx7V L 619.71 154,93 0.81
¥x& 10 1,376.98 137.70 0.72

DxV¥x7T Lo 7,623, 44 190,59

*$3ienificant at the 1% level.



The daba presented in Table 3 illustrate the significant differences
cansed by the application of pollen at various time intervals.

The average % of total kernels preduced by pellen applisd firgt at
the 0.0 hour was significantly different from that produced at 1.0 and 3.5
hours, apd highly significant from that produced at 0.5, 3.0, 4.0, 5.0 and
6.0 hours.

From these remults it seems svident that the pellen gpplied first has
2 significant advantage over pollen applied later, only when there is a

time ianberval of at leagt 3 hours between pollen appvlications.
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Table J.-=dversze P of tobtal Eerncls producsd by pelisn first applied %o
Honey Juns at Stillwater, Cklahema im 1948,

T R T e

Bouy applied first Ye;gﬁ:? giﬁw Ave%age
8,0 52.85 47,32 50,08
0.5 36.22 22,70 296w
1.0 3. 51 36,25 35.38%
1.5 43,24 33.45 38.3%
2.0 39.12 40,56 39. 84
= 56.80 61.76 59.28
340 720,09 77,17 75.63%%
) 63.82 67.12 65.47%
B 64,89 74,87 69.88%*
5.0 - 83.51 83, 1% B 32%*
6,0 83.07 92.73 87.90%*%
Averegs 5746 58,09 57.77

®Sienificont ot the 5% level.
*¥8lenificont ot the 15 level,

. Significent differences of 11.79 and 15.64% were vequired ab the 5 and
15 levels, respectively. |



SUMMARY AUD COMCIUSIONS

A study of the effects of paired pollinstions between varieties and
pollinations at various time intervals on the seed phenobypes in corn was
cenducted at the Oklahems Agriculbural Experiment Station, Stilluwsbter,
Oklahona in 1948, as an aid to bresders in determinming some of the factors
that contribute o the effects eaveed by foreizm pollen. A total of 252,805
kernsls were used for this study.

1. In the paired pollination study, no significant differemece wasg
obbainsd between the combined ear sizes of the pairs, for the 90 pairs
invelved.

2. & highly significant difference was obtained between the average
car sizes of the varletiss Honey June and Tellow Suveropper.

3. There was 1o significant difference obtained im the average amount
o E@teh@y of the 2 pollens used.

L, A highly signifieant difference was exhidbited by the interaction,
peirs x pollen, indicating that all pollen 4id unot react the same in all
pairs,

5. A significant differsnce was obbained in the inberaction of warlety
feomale x pollen, indieating that the variety used as the female parent
shoved o preference for its own pollen.

6. The interaction, pairs x variety female, showed no significant
difference énﬁ indiecated that no diffsrences were caunsed dus to different
gay sizes in different palrs.

7.  In the pollinations at different time interwvals, date of polling-
bion ghowed a highly significant difference, indicating that different

rogulte were cbtained on differeut pollinabion dates.



8, Neo significant difference occurred in the resvlits of the crosses
Honey dume z (Homey Jums ¢ Yellou Surcropper), and Honsy Jume x (Yellow
Sureropper ¢ Honey Jume).

9, A bighly significant difference was obiainsd in the delay in time
of pollinatien; indicating the resultse obbained from "palléﬁ applied at 0.0
howrs were 'q?iiie different from pellén applied at 6.0 hours.

% of tosal kernecls préﬂneed b:}f pollen apolied firs% a% the

The .avemg:e
G.0 houy wae significantly different‘from thﬂ profucsd a% 1.0 ané 3.5 hoars,
end highly significant from that produced at 0.5, 3.0, 4.0, 5.0 and 6.0
hoora. These resulis indicate that the pollen apolied first, %o the femé,le
parent, has a significant adVaﬁtagé over pollen applisd lsber, only vhen
there isn a‘ time interval of at least' 3 houré betwsen pollen applieations.

10, The intevactions used in the mmalysis, dabes x varisties, dates x

times, avd varieties x bimes gave no signifieant differsnces.
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Zable b, =-liomber of selfed and erossed kernels obbained vhew a miztures of
pollen from a Honey Jume and a Yellov Surcrepper plant was applied
¢ each plank,

Honey June Female Yellow Surcropper
Female
Pair Us. ‘ ' ' : '
He. of Kernels Ho, of Kernels
Salfed Crogsed Seifed Crossed

i 95 1448 272 40
2 137 . 248 137 153
3 Bhe 121 1173 170
I 122 L6y 348 23
5 13k 238 214 237
6 192 240 172 304
7 373 51 b1 40
8 373 95 232 246
9 332 193 152 227
10 362 80 109 264
11 279 29 250 99
12 251 56 by 2k
i3 63 208 299 187
1k 378 231 b4 96
15 136 293 271 136
16 105 169 226 193
17 29 170 267 69
18 387 70 1l 315
1y 155 133 253 303
20 207 282 270 233
21 511 31 57 1his
22 116 428 s 196
23 1 297 244 2y
24 &7 200 205 52
25 23k 36 201 150
26 375 89 48 187
27 223 298 229 222
28 312 82 3t 351
29 381 91 132 122
30 299 23 106 66
31 245 161 105 130
32 22 318 490 25
33 ‘ 126 307 Wiy b
W 165 33 285 180

35 305 254 229 29k



Fable b,-~={Cont 'd. )

Honey June Teumle
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Yellow Surscropper

Fernale
Poir B, S . :
To. of Eernels o, of Kernels
Selfed Croaged Belfed Crogaed

36 78 18 102 243
37 4ho 27 66 26l
38 hiyy 39 110 430
39 126 136 345 116
ho 328 103 165 15k
b3 314 201 119 259
42 194 32k 194 227
43 505 b2 36 239
by 157 483 340 139
45 803 37 107 104
hé 157 95 Lo3 109
Ly 96 368 319 138
5 536 71 65 4ira
g 345 160 24 211
50 120 582 391 135
51 201 303 226 266
52 232 243 271 266
53 335 113 108 288
5l 206 223 341 139
55 231 80 2?3 84
56 393 2 381
57 12k 602 386 180
58 3y 232 b29 95
59 Loy 121 119 359
60 35k 27 37 366
61 130 368 560 12
62 406 15k 7l 370
63 111 385 257 214
bl 387 10k 32 453
45 131 b13 238

) 291 108 178 237
67 155 b73 376 114
68 573 211 36 188
69 170 333 376 129
70 86 618 1y 81
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Table 4, =-(Cont'd.)

chey Juﬂe ?emale Yellow Surscropper '
*emﬁle
Pair Wo. ‘ cre s : : A . -
Hs, of Kernels Be. of Kernele

Selfed Crossed Selfed Crossed
71 1z 219 112 270
72 261 262 118 215
73 295 51 73 235
T é 570 500 65
75 365 312 276 127
76 58 300 20 92
77 199 162 67 235
78 23 299 331 18
79 191 iz 267 88
80 557 66 26 L2g
81 89 g 367 58
g2 162 220 237 291
83 340 425 339 261
84 166 K16 7 b2
85 129 300 270 258
86 326 58 130 513
BT 340 316 251 256
88 175 341 287 233
89 247 108 150 Ly

90 63 123 322 166

{

Totale 22, 540 19,927 19,701 18,194




Teble 5.--Average nmmber of gelfed kernsls (Homey Jume) in % of total on
5 dates when Yellow Surcropper poellen was epplisd at various
time intervals afber Homey June Follen,

oo dgm:

Honey June x (Honsy June £ Yellow Surercpner)

Average % Honoy June

Tinme Delay

s fiouzs Dates v

| 1 2 T 3 b 3
0.0 55.51 LR 36.86 56.59 60.9¢
6.5 39.45 27,7 37.63 21.88 sh.h2
1.0 37.61 26.15 139.63 20.80 48,34
1.5 32.798 11.65 L2,98 62.41 66.36
2.0 41,52 20.22 b0.14 38,61 55.10
2.5 36453 58.07 43,70 79.57 66.12
340 68.15 80.05 87.04 69.40 65.81
35 65.35 55.38 51.23 78,24 68.90
1,0 65.50 46,10 58,94 83.96 69.97
5.0 80.34 85,03 61,38 56,67 91.13
6.0 86.5% 79.36 70.82 85.81 92.81

Averasge 55.39 bg.u7 52.12 63.08 67.26




Table 6.—Average mumber of erosssd kernels onto Honey June in % of teotal
on 5 dates when Honey June polleu was applied at various time
intervals after Yellow Surercpper pollen.

T Tt IR e S

Honey Jupe x (Yellou Sureropper £ FHoney June)

Average % Yellow Surcropper

At e

Time Delay

in Hours
Dates
; 2 » 2 — 3 . , 3
0.0 69.7h 29,76 Lk, 72 70,19 22,19
0.5 9.92 8.86 17.12 46,76 30,83
1.0 50,05 21.58 18,03 48,93 L2, 64
13 33.79  h2.67 2.55 30.77 33.45
2.0 .35 39.79 22.03 83,08 46, 5l
25 20.58 46.'79 67.50 89.72 84,21
3.0 64,63 90,87 75,40 73.13 81.80
3.5 58.43 52,62 62.66 80.57 81.39
4.0 83.90 57.38 69.09 77.96 86.23
5.0 78.33 76,25 85.04 90,983 95.11
6.0 88.83 91.71 97.62 oh L7 91.04

Average 51,30 50.75 53.25 71.96 63.22
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