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Corn has been a lll9Jo::r grain ,crop in the United States sinee its 

discovery ·ty the early white GJC;plorers. Since that time mueh improvement 

has been made in ;rield, quality, disease resistance, lodgixig r.esista.nce 

l 

aJ1d. other agronomic characters through hhe use of selection and other plant 

breeding methods. These ~dvaneements @d the :production of nat1 hybrid 

st:r-a.i:a.s ha"te made it essential for the plant 'breeder ·to use isolated blocks 

in or,ter that he maw mai11ta.in ptu>e strains. Wherefore, in:formatio11 pertain

ing to the appliea.ticm of' foreign pollen at the same time or at different 

time intervale to certain strains of corn would be useful to the breeder 

in ordel" tr,a.t he ~ know the effects ea.used by foreign pollen. This type 

of :bi.formation would aid in determining the a.mount of' isolation necessary 

and the distance b$tWeell:L isolated blocks essential in maintaining p'\U'e 

stl'8.ins .. 

fhe 'bti.s!s of el'Q('!h v~ b::rEJoo.ing program. would be dependent u;pon. s1,1eh 

f a.ct@rs lits the del~ in poll:1netio11, dtffereuces 1::., :pollen potency, f'emele 

p:refe:i."ence, di:f:f'erent:tal rate of pollen.-tuU'f;:I growth and other p}wsiological 

factors. 

The objectives of these i:nvest:1.go.tions are te deterr.:iine: 

l. ~e &ff ects of mixing pollen obtained from a. Roney June plant, 

m ~ sac~1rat,a L.. and a Yellow Snrcro:pper plant, • ~ ,1Pd.entato, 

L., and then app1¥ing the pollen to ea.ch plant. 

2. ~e co~etitive ef':teot of &nq June and Yellow· Su.rcrop:per pollen 

appli$d a.t diff'ex-ent time intervals where Bo·ney JUIJ.G was u.sed as the female 

pa.rent. 



REVIEW OF LifEB.ATURE 

Some of the very early investigators were f amiliar with the effects of 

foreign pollen. l n a diseuBSion of methods which insure flowere being 

tertil1zed with pollen from different plants, ll!u-w1n (2)L1 concluded \hat 

it pollen from a different species or variety is placed on the stigma of an 

emasculated flower I and then at'ter a time interval of several hours, pollen 

2 

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, J ones (4), working with mixed pollinations in corn, ha.a 

shown that the plant 1s own pollen has been more efficient in accomplishing 

fertilization :than that from other varieties or individnals which mq differ 

on:cy in minor features. 'The pollen, which was less effective when in 

competition with the plant 1s own pollen, was fully able to function when 

not applied in mixtures. 

From 23 pollen mixtures, a total of 76,620 seeds were obtai ned. Of 

these 2J mixed pollinations, 20 showed a aelect1ve 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 aaaortment, it was concluded that in corn the plant 1s own pollen 

was more effective in achieving fertilization than pollen from plants of 

on4' slightly different genetic constitution (4). 

A difference exists in the ability of the pollen from different ty'pes 

of plants to accomplish eexual fusion when acting in competition (4) . 

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

.L;l.Nwnbere i n parenthesis refer to •Literature Cited. 11 ., p. 16. 



groi11:,h has so1ne influence in ea:using ·this selective aetio:t1 ·to take place (.3). 

1\llridenoe Cl'.'HlCH)rning the differences 1:n the rate of pollen ... tube growth 

iu pl£.1J'fbs showing this selective action was obtained by separatiD€; the ears 

into ti;j_'.'iper and lo·we:r balvas (4). The pollen tu.bes which grew faster furnish•·· 

ed the gamete,a for fertilization of a grea.ter nwnbe:r of seeds on the lower 

than. :l:u the upper ~ilvet. The fa;rther they h..ad to travel the more probable 

that the faster growing pollen-tubes would 1·each the egg first. 

A similar selective action favor:i..:ng the :plant 1s ow:.l'l pollen ht~s been 

:reported in cotton. Kearney ~J1d Banison {5) obtaineit evidence ·that selee-

also 111 E.~1)t1an cotto11. 

Ji\:i.r't;he1· in.veetigations (6) indicated. that tmeri. ern8,sct1la;.ted flowers of 

1J,r,th t'>Jl)es .of pollel'l,, a ma.rked. deg:t"ee of selective f'e:rtilization was 

$h.t.Yv.rn.. ihe l'tesult:i.ng po:pulations, from such pollinations, contained a higha:i!" 

percen1.;age of hohlo2:.ygo1.1a than t>f h~terozygous :plants. 

Doth 't~'J.)es of :p{)llen were te11rbed in media m:1d by observation, an,l, eo 

far' es eould be determined. there we:t·e :i.1!0 differences in the viability of 

the ttro pollen'S that could aecount for selective :fertilization (6} • 

.i'i. differential rate of g.t'owth of the tubes ot the like and of the 

u11JJ.ke pollen could uot be found itl t.ha Ertylese Tltis :f'aetO'l', which seems 

te be :ce~ponsible for selective fert.ilizatio:n in Zeat and a few other :plants,, 

d(1}es not account fo.r the sitv.ation met with 1n gossypium (6)~ 

The authors (6) contend that the presence of the like pollen causes 

a T~aation in the stigmatic tissues which causes these tissues to be less 

eui table for the development of the unlike pollen. 

From a revi~n,r oi' the literature concerning selective fertilization 
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:Brieger (1) concluded that, the difference between the elimination of gametee 

and selective fertilization lies in the fact that the elimination o:f' gametes 

1s fixed for a given pla.nt. while aeleetiTe fertilization appears only 1n 

·certain combinations. fhe gametes in selective f ertilba.tion are alwa;ra 

potential~ functional and fail to fun-ct.ion in certain combinations only. 

This selection is caused by an interaction between the genotype of the 

female diploid plant and the male ga.metop~te in higher plants or between 

the two gametes in llaeidiOJI\Yeetes. It ma;r make a difference whether the 

factor for selective fertilization is present in the female in the homoiqgoua 

or the heterozygous condition. 



~is experiment was conducted in 1948 at the Oklahoma Experiment Station 

at Stillwater,_ Oklahoma. !he open pollinated. vs.rieties, Honey June (white 

st'leet) a.D.d Yellow Surcropper {yel1ow dent). were used. 

For the paired. pollinations 'between varieU.ee, plantil'.lgs were ma.de on 

J\'U'l.e 9. 1948, and the pollinations were made on A~11et 4, '7, a.nd 10. For 

the stuey- Oll p-olli%la.tions made .a.t different time intervals. plantings were 

made on 3111:;1 $, and the pollinations were made on Augu.st 29. 30. 31, and 

Septem.b-er 1, 2. The ear shoots were bagged before ar.w silks appeared. 'l!he 

tassels were covered 14 to 16 hours before the pollinations were made. so 

that tu'.W foreign pollen that mt!ey' have lodged on the tassels ·would have lost 

its viability. ~e silks were cut off evenl.y the ~ bef o:re the plants were 

polli:aated to tuu.re that all pollen would have a.n equal ob.a.nee to be the 

:tertilidng agent~ Immediate~ a.ft.er ea.eh pollilla.tion. the ear ehoot was 

covered by a D.Umber 12 Kraft paper bag. 

In order to determine the effee\s of pollen m~ures on the seed pheno

types obtained from a Roney J"tlll.e plant and a Yellow &u.reropper plant. 112 

paired pollinations were made. 'fhe pollen from ea.eh il'ldivid-u.al pair was 

placed in a. pa.per bag a.nd thoroughly' mixed by shaking. and then applied to 

the plants which Stq)plied. it. Each individt1al ear shoot t>1&s then tagged and. 

marked with ita pair number and type of pollination made. 

·The ea.rt were ha.l"fested on Oeto'ber l. 1948, a.nd the different type 

kernels on each ear were eount ed and recorded. Whan ioney J'Ul'10 was used a.s 

the female parent., ea.ch seed resulting from fertilization by the Boney June 

pollen waa indicated by a shnmlten endosperm, 11hile thos~ fertilized by \he 

Yellow Sureroppel" pollen had a plwnp, or stareey, endospem (xenla). On the 



opposite cross, using Yellow Surcropper as the female pa rent, the deep 

y-ellow colored kernels indicated that these eggs were fertilized by Yellow 

Sureropper pollen, while those kernels showing a pale yellow color were due 

to fertilization by the Boney June pollen. 
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For the at"Wcy" on pollinations made a.t different time intel"TaJ.s, Honey 

June was used as the female parent, and pollinations were made for a 5 <hq" 

period. Fa.eh cbq 1s pollinations were a d-aplication of the preceding cbq. 

Five Honey June plants were pollinated with Honey June and Yellow Surcropper 

pollen at o.o hour. 11ft7 Honey June plants were pollimted at O.O hour 

with Honey June pollen. from these SO plants, 10 groups of 5 were polli

nated with Yellow Surcropper pollen a.t the time intervals 0.5, 1.0, 1.:5. 

2.0, 2.5, 3.0, 3.5, 4.0, .5.0 and 6.o hours, respectivel;y. In the croB1 

where Yellow Surcropper was used as the pollen applied first, 5 Boney June 

plants were pollinated with Yellow Surcropper and Honey June pollen at O.O 

hour. F1ft7 Honey June plants were pollinated at o.o hour with Yellow Sur

cropper pollen. From these 50 plants, 10 groups o! .5 were _pollinated with 

Roney June pollen at the time intervals 0.5, 1.0, 1.5, 2.0, 2.5, :3.0, 3.5, 

4. O, .5. O, and 6. O hours, respect ivel.y. 

A total of twenty-five pollinations tor each time period were made !or 

the cross Boney June x (Honey June ./- Yellow Sa.reropper) and also for th~ 

cross Honey June x (Yellow Surcropper t Boney June). A total of .5.50 plants 

were pollinated over the 5 ~ period. 

The ea.re were harvested on October 29, JO; and the data for each_ c:ta.T' s 

pollinations were recorded in 1, of total for the pollen applied f'irst. 

The data ob.tained from the pa.ired pollinations between va.rieties, and 

t he pollinations at different time intervals were analyzed by the analysis 

of variance method. 



Some difficulty was encountered in obtaS:ning plant pairs between the 

v~riet:le$, because of s. difference in the time of silking and pollen sheddiD~ .. 

The Yellow Surcropper variety 'began sheddinf!: pollen on Ju.ly JO, 1948. whereas, 

· the 1:Ioney June did not start producing polle.11 u.ntil Al'l.g;ue't; ::,. However, 

beci£1.:use of the large a.mount of variabil1t;s;, tfithit1 the Vc,rieties. the writer 

1:Ja.a able to make 112 paired pollinations over a pe:r·iod of 6 daya. From 

these 112 paired pollinations. 90 pairs .set seed and were hal"Vested. A 

total of 80. 362 kernels were obtained. :f'rorA the 180 ears .. 

The ~lysis of variance of t.he result$ of this stu.dy is presented in 

!.e.ble 1. The ba~ie d~,ta for this a.na.lysis are give11 i:?! Table 4 (Append.ix). 

Since an F value of 1.04 obtained for the pair's co1npar1son was oot signi

f :leant a.t the 51 level, it ~W be assumed th..'l.t there was no significant 

difference between the combined ear sizes o:f eAch pair, fer the 90 :pairs 

1.nvolved. 

Al:1 F ,m,lue of 7. 78 11as obta.i11etl fo:t' the female varieties comparison. 

Therefore; there was a. highly sigl'lificant diff.erenea between the average 

ear sizes of the varieties, l!m:.i.ey June and Yellow Su.rcropper. fhe lfoney 

J'i:ID.e ears averaged 472 kernels and. the Tallou Stlrero}:'rper ~rs averaged 

lJ.21 ke:rrielse 

li"he 1f value obta.1D.$d for pollen was 0.46.. !his figtt:r~ was not signi

ficant: at the 5% level, and indica:tes that there was no s:!.gnifi®,nt differ

ence in the average amount or potency of' the 2 pollens nsed in the mixture. 

The interaction. pairs x pollen, gave a highly significant F va.lne 



of 7.26~ iu1:lieating that the ~.mount or potency of the 2. }Jolleu Vf;trieties 

tJi2-s the sam~ 1n all IJa:i.rs. 

A sig-idfioa.!lt differenee for the interaction of variety fem9,le x :pollen 

vte..s r.ibte.i11ed and. indiea.tes tlw.t the female p~1rent e:Xhibitecl a pollen prefer

ence f o:r 1 of the :pollen types. Since fert:1.lization of the Honey June ple.r1ts 

with the :pollen mi.:ltture {!lave 22,540 or .5:3.07% ~elfed kernels and 19,927 or 

46.937& crossed kernels, and fertilization of the Yellow Sturcroppe:r :plants 

{!}3,Ve 19,701 or ,52 .. OOib selfed ltai·nels and. 18,194 or 48. oo% ci~ossed kernels, 

it s@ems evident th.at the fernale pt:tI'ent preferred its Otll'll pcllen in.stead of 

the :foreign pollen (:!:a.bl@ 4). 

;I?ne 1nter~etion, pai:rs x variety female, shoi,ed no significant differ

ence, and ·was included in the error term. This gave ~. more reliable mean 

squ.ai·e error term to u.se in the ,computations. 



Table 1.-Atlalysis of varianee of the m.amber of selfed an...1 crossed kernels obtained when a mixture ef 
pollen f;r>om a Boney June and a. ?ellow Surcropper plant was applied to each plant .. 

~:::;:;.:; v-.,~-.,. 

Sc'U.ree cf variation 

total 

la.irs 

Variety Female 

Pollen. 

fairs x Pollen 

Variety female x iollen 

Error 

Pairs .-: Variety Female 

Pairs x Va.:r:-iety Fema.le x Pollen 

»>,l..u!.; 

•stgnifieant at the 5'% level .. 

**Si~-nitieant at the l~ level. 

D.F. 

3.59 

69 

1 

1 

·89 

l 

178 

89 

a, 

Sum ef Sq_ua.re; 

6.947,489 

689,850 

.S8,o64 

'.3,J98 

4,820,556 

47,151 

l,326,470 

562,197 

766,273 

Mean Square 

19,:352 

7,751. 

58,064 

'.3,:398 

54,164 

47,1;1 

7.46, 

6,317 

8,610 

l' value 

1.04 

1.1a•• 
o.46 

7.26** 

6.:,2• 

0.7' 

'° 



pollinations ttere started a.t 9(30 a.m. and completed at 3:30 p.m. From the 

.550 pollination-a m.de, 433 of the ears set $eed antl yieleied 1?2,443 kernels. 

The ana,lysi~ o:f variance of the data. are givet1 iJl Table 2. The basic 

&.t~ for this analysis a.:re given in Tables S and 6 (Appendix). 

In the analysis of variance, it was found tllat th.e ctifferences ea.used 

by dates were iaignifieant at the 1% level, indicating tMt etiffereut result~ 

were obtained on different pollination dates. 

There was no significant difference between the raS't.llts of the crosses 

B:011ey Ju.ne :x {Honey June I- Yellow Surcro:p:per), and Honey June x (Yellow 

Sm.~o:r.~~IH~r /. Honey Jn.nai). The small :r value obtained nt~y 'be accmunted for 

Jru1e :pollen was ~plied. first ;/?.46% of the tot~l kernels ,rere produced by 

fertilization of the fen'.ale parent by the Honey June pollen. When Yellow 

S-a.rercrpper pollen was applied first 58. 09% of the tot.al kernels were pro-

ctueed ~r fertilization of the fel119..le parent by the Yellow St:trcropper pollen. 

An 1 value of' ZJ.84 wa., obtained for the del~ :brt :pollimtion, indi

cating hi,gnly significant dif':fe:rences obtained betw~.el'l the pollen a:pplied 

at o.o hfflll' an.a. th.st applied at 6.o hours. 

vaJtieties x times were cheeked by the second order in.tel'aetion, or error 

differe111ee for any of' the :first order interactions; therefore,. they were 



!able 2 .. -A:na.1"sis of va.ria.nce of the average nu.mber 0£ selfed kernels 
(Boney June) in. fa of total on S dates when Yellow Sureropper 
pollen was applied at various time intervals after Honey June 
pollen ·an4 of the average munber of crossed kernels onto Honey 
June in '1, or total on S da.tea when Honey June pollen wa.s applied 
at various time intervals after I-ellow Su.rcropper pollen. 

Source of ·Sum of Mean 
Va.rla.tion D~ll' • Squares Sq'\1.9.re 'f' Value 

!fotal 109 64.19.5.36 ssa.95 
lh.tes 4 ;.610.13 1.402.53 7.96•• 

Varieties. l 10.97 10.,1 0 .• 06 

fimes 10 42.Gll.84 4.2-01.18 2,.84•• 
Error 94 16,562.42 176.20 

DxV 4 619.71 154.93 o •. a1 

:0 X f 40 6.942.29 113.56 0.91 

'f .X ! 10 1.:,76.98 137.70 0.72 

DxVx! 40 ?.62:3.44 190 • .59 

11 
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!he da.ta presented in !fable :3 illustra:te the significant diff erencee 

ea.used by the application of pollen a.t various time intervals. 

ff.he average 1, of total keruels produced by pollen applied first ai 

the o. 0 hour· Ya$ s1.gnif1cantly d.1:f'f erent from th.et p;rodueed at 1. 0 and 3.5 

ho~s, aad highly dgnifie@t from tbat produced at 0.5. :).0,, 4.0, 5.0 and 

6.o hours. 

From these resa.lts it seeras evident th&t the pollen ap,:plied first has 

a. .significant advantage over poll~n applied later, only when there is a, 

time interval of at leatt :3 hours 'between pollen applications. 



~~ble J • ..;;.Avel'a.ge '% of total kernels :produ.eed by po-lleu first applied to 
Honey .JU1.1& at Stillt-.r&ter, Qldwwms in 1948 .. 

1.0 

1.s 

:;.5 

4.0 

5.e 
6.0 

~ Jue. 
applied ft.rat 

52.85 

36.22 

34-.Sl 

43.24 

39.12 

56.BO 

()J.8! 

64.S, 

SJ • .51 

s,!07 

*S1gniftcant a.t the 51b, level. 

**Significant a.t the l~ level. 

Yellow Sareropper 
applied first 

47.32 

22.70 

36.2:; 

:n.45 
40.;56 

61.76 

11.11 

67.12 

?4.87 

8.$.14 

92.1, 

". '°.: f'it:l .. : ;,.,O.v;· 

50.os 

29.46** 

,,.:,s• 
,s.:-,4 

3' .. 84 

59.2a 

7.5.63** 

6,5.47* 

6'.88** 

84 • .32•* 

.87.90*• 

5?-11 

lJ 

Significant diff e:renees of u.79 a.rut 15.64i were wequi,:ed at the S e.na. 
11t levels,. reapectS:vel;J'. · · 



A study o! the effects of pairet't !JOllimtio11s bett.ree:n varieties a.11d. 

polli11ations at various time intervals o:n $he seed phe:r@typss in corn was 

conduate.d at the Oklahoma Agricultural Experiment Station, Stillt1ater, 

Oklai,1,:1mm. in 1948. as an aid to breeders in deterniimng se;m~ of the f aeto:rs 

thm,t eon.tribute to the .effeets e,1,1,ui!'Jed bJr foreign :p,olle:n. ,.\ total of 252,805 

kernels were u~ed fer thi0 stud;v. 

1.. ln the paireil polli11a,M.on stu~, no aign1fie~1,.11t diffe:Y:aenee was 

obtained. between the eombi.nad e._~r $izes of the :pa.i:rs, fer the 90 pairs 

involved. 

,'!?. A highly significant di:ff.erenee tfas obtained 'betweei1 the aver~ 

ea:ir' sizes of the varieties fkm.ey Ju,ne a.nd Yellow Sux·c:rtrppe.r. 

j. There was oo significant dif'fe1·e'k1ee obtained in the average amount 

or :i;icten.ey of the 2 pollens used. 

4. A highly signii'ie~nt .difference was e:xk1ibited 1;ly the iZttera.etion. 

pairs x :pollen, indicating that all pollen did not reitct the same in all 

5. A significant di:f'f erence i11as obtained in the interaction of variety 

feml6 x pollen, ind.icating the;!:. the vt::i,ri~ty u.sied as the fernale pe.rent 

showe!l ~. preference for its o.·wn pollen. 

6.. !fhe in:beraction, pairs x variety female, s::1€Jr,red n4'.l signi:f'icant 

difference and indicated tha;t no differences were caused ~.ue to diff ere.nt 

ea.2· sizes in. different pa.irs. 

7. ln the pollimM.ons at different time inten,n,ls. <:ki.te of :pollina

ti()ll showed a highly significant difference. indieating that different 

res1-tl.ts Here obtained on different pollination dates. 



8. lie significant di:f'ferenee occurred iu the results of the crosses 

Ho~ June x (l.louey June t Yellow $urcropper), Md Honey lune x (Yell~r 

s~erO"pper t Hone;, June). 

9. A highly significant di:t'fe:reooe was obta.in:£id. in tb.i& de~ in t.ime 

of polli.:aation.. indicating the results obtained. £rom pollen applied. at O. 0 

hattrf! taere quite dt:tf·erent from. pollen applied. at 6.0 hours. 

:ihe average 1 of total kernel$ proo.ueea by pollen applied t irst at the 
.. 

o.o ~ was sigll.if'iea.ntly diffel"&n.t from that produ.c~ at 1.0 ~ 3.5 hours.-

a;lld highly eiguifieant from that produeed at 0.5, :3.0, 4.0, 5.0 and. 6.o 

hours.. these results indietl),te that the pollen applied firat, to the female 

. . 
th.ere is a. time interval of a.t laast :; hours between pollen a;pplica.t ions. 

10. ·~ tnter:Q.etiol!ls uiled in the m,alysis. €iate$ x vs.rieties, dates x 

times, and Vltt'ietie·s X times g&Va BO sigm.fiea.nt differencee. 
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.,,,,'.,,,.&,;;; 4. -1''.fu.mber of ~elfed. and crossed kernels olrtaineu. tJhen a mixture of 
pollen fror1 a :Hone<J June e,nd. ;1,-;i,. Yiillllou Su1~e1°opper p~nt w.:1s applied 
to each plant" 

l 
2 

' !} 

5 
6 
"l 
8 
9 

10 
l:t 
12 
1:3 
lR<J. 
15 
16 
3.1 
18 
19 
20 
2l 
22 
23, 
24 
ZS 
,26 
2? 
28 
29 
30 
:31 
:,2 
33 
34· 

,s 
137 
S4S 
l?.2 
1:34 
192 
313 
:Jij 
;32 
362 
279 
251 
63 

378 
138 
105 

29 
)87 
lSS 
207 
511 
116 
14 
87 

2:34 
375 
223 
Jl2 
)81 
299 
245 
22 

126 
165 
:;o, 

1448 
248 
121 
460 
238 
240 
51 
95 

193 so 
·~ 

56 
209 
231 
293 
169 
170 
70 1,, 

282 
31 

428 
277 
200 
36 
89 

298 
82 
91 
2:3 

161 
318 
J(J7 
:,3 

2.$4 

1ellOrJ S1xreropper 
Fenmle 

272 
187 
146 
:,48 
21!!, 
172 
41 

232 
1.52 
109 
254 
45 

299 
46 

271 
226 
'2lll 
144 
ZS'.3 
2'70 
51 

344 
240 
205 
201 
48 

229 
;4 

1:,2 
106 
10 . .5 
490 
441 
285 
229 

40 
l.53 
170 
ZJ 

237 
304 
440 
24-0 
22'7' 
264 
99 

241 
141 
96 

130 
193 
69 

)15 
JOJ 
233 
44.S 
196 
74 
52 

l.$0 
:187 
222 
3$1 
122 
60 

lJO 
25 
144 

180 
294 



:io. of Kernels 

Selfed Crossed Selfe.a Crossed 
~~~ ,J.Al.=-~~c 

36 478 18 102 243 
3'7 449 27 66 264 
''11 447 39 110 430 (.,.J 

39 126 l::,6 :,48 116 
40 328 10, lt$S 194 
41 314 201 119 2:59 
42 194 324 194 227 
43 505 42 :;6 239 
44 157 48::3 340 139 
45 803 'YI 107 104 
1:~6 1s', :15 40; 109 
47 96 '.}68 319 l:,S 
48 536 71 65 441 
49 3ti,5 160 21;J.J., 211 
50 120 582 391 135 
51 201 30:3 226 266 
;z 232 243 271 266 
53 335 113 108 288 
si{, 206 22:; 341 139 
55 231 ao 27:; 84 
S6 '393 2 10 )81 
51 124 602 386 1$0 ,s .344 232 h,29 95 
59 407 121 119 359 
60 '.35!J, 27 1.7 366 
61 130 )88 560 12 
62 406 1,4 '7L1,, '.370 
63 111 385 2fJ7 214 
64 38? 10!.1, 32 4-$3 
6.5 131 41:, 238 67 
66 291 108 178 237 
67 155 473 376 114 
68 513 241 36 188 
69 170 333 ':Y79 12, 
70 86 618 411 81 



Yellow Sn:recr(Jrpp.er 

Fe~la · 

Crossed 

~ ~ ~ m 
261 262 118 215 
m n ~ ~ 

6 570 $00 65 
365 '.312 276 12'7 

.58 300 290 92 
199 162 67 23:., 
23 299 331 18 

191 412 267 88 
ffl " ~ ~ 
89 492 367 58 

162 220 2';/'l 291 
340 425 .339 261 
166 416 41'7 42 
129 JOO 270 2,58 
:,26 58 130 414 
340 316 251 256 
1.'75 JOl 287 23:, 
~ ~B 1~ ~ 

63 123 322 166 

19,927 19,701 18,194 



::.f!a.ble 5. -Average nwnber of $elf ed. kernels (Honey .Ju.ne) in % of total on 
5 da.tes l'Jhen Yellow Su.reropper pollen Wla!:i a,pplied at various 
time intervals ~d·ter Honey June Pollen. 

12_'.!m; iYAt:t X (~ne.,L_c!}Y;!e,. t, Jellov;:_~~®J?etl 

Av~rage % Honey .J'Jll"!.e 
ff;.*l;.l-....'¢;11:ri/.•-. .$4'~ ••. I'._.;,... .. ~· ~li.~-J;~ 

l s ~-~--=t.n-~~-.-·-··,._.,,..,,.__.. ______ -"'=---1~--~----~--~--~¢timw:<m-·-,-· __ __.,.,___,,,,._ 
o.o 
0 • .5 

1.0 

1.; 

2.0 

2 .. .5 

3.0 

4 .. 0 

5.0 

55.51 

39.45 

:w.61 
32.78 

41..52 

:36 .. .53 

68.1.5 

65.35 

65 • .50 

,54.41 

27.74 

26.15 

11.65 

20.22 

.58.01 

80.05 

5:5.38 

a.,.o, 
79.;6 

49,.47 

36.86 

37.63 

39.63 

42.,a 
40.14 

43.70 

87.04 

.51.23 

58.9!~ 

64.:,a 

?CI.82 

52.12 

56.59 

21.88 

20.80 

6:c.41 

:38.61 

79.57 

69.40 

78.24 

83.96 

96.67 

8:,.81 

63.ca 

60.90 

;4.42 

66.36 

55.10 

66.12 

65.81 

68.90 

69.97 

91.13 

92.61 

61.26 



Table 6.-Average tt11mber of crossed ker-.aels onto Roney June inf;, of total 
on .5 dates when Honey June :pollen was a;pplisd at various t:i.rne 
inte:Mrals after Yellow Su.rcroppe1· pollen. 

o.o 

1..0 

2.5 

:,.o 

3.5 

5.0 

6.o 

69.74 

9.92 

.50 .. 0.5 

:,3.79 

6.35 

20.58 

64.63 

,58.43 

83.70 

1a.:n 
88.83 

51.30 

}Ill 

!!2!l:~.! 1i !ell01rJ'. sm,sro-p;eer 

Dates 

29.76 44.72 

8.86 17.12 

21.sa 18.0.5 

42.6? 26 • .55 

'39.79 .22.03 

46.79 67 • .50 

90.87 75.40 

52.62 62.60 

57.38 69.09 

76.2.5 8;5.04 

91.71 97.62 

50.75 53 .. 2.5 

~J.Z!iloU#1,t .. 

70.19 

46.?6 

48.93 

:30.77 

88.08 

89.72 

73.13 

80.57 

77.96 

90.98 

91+.47 

71.96 
m-'~,)'i"'. """' AU'.>c 

22.19 

30.8:, 

42 .. 64 

3:;.45 

46 .. ,54 

84.21. 

81.80 

81.39 

86.23 

95.u 

91.04 

63 .. 22 




