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ear·ly lW"b?'id gener.?.tions is of great concern to the sorghum breeder and 

alc~hols. a.nit othe:r feed by-products mia;y be obtained from grain sorghums. 

The starch fre,m sorgb:m.!! may be co:twerted. into d.e:xtrc~~ sy:t\'!;'P' (19)L1• Larger 

iool concern. T:hesis products rney be o:f' s:peeial value t.@ ·the :principal 

sorght1t,} producing region 1n the southern half' of the Great Plaine. 

The production of i<m,;xy..-seeded sorghums in the United States as a 

so,n'ce of' wa:QiJT starch and other s-peeial starches }1,,-~s receive(l considerable 

interest recently (16). Selection o:f large :lwbrid seed du.ring the :process 

of developing wa.xy-seeded strains offers possibilities to the plant breeder. 

lhring the last 25 years mu.eh has been fmmd conce:r:nir1g the inheritance 

of 1lla:!'!Y .of the eha:raete:rs in sorgbura.. '?he temetic f&!tc:rs influencing seed 

eoloz·. j'tdci:ness, sweetness, head exertion, pa.niole shape, r:nale sterility. 



:i:he primary obj eetive of t:his investigatio!\. i~ S'v.f,plement irrl'orma.-

tion on seed sizo inheritl.!.nee "by stu~ing weights of seed. t"lbta.ined from 

sei-;regatree in erosses of snlal.l- by lar.ge-l!.eeded sorghuril:s. 
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a[;,Oh :fluctuat.ing a.round a :particular mode. 

A method. coimmonly used i:n stud;srin.g seed size cliat'acte:rs in maize (10} 

such as she of sised. A study is m~d~ of the Fi- F2 , and. F3 generations in 

COl'nl,"Jn.l'ison with the parents. As lal".ge a populatior1 ~s call be studied is 

gro'!fm il'! the F2 , a1:ld selected for the cha:l:0acter de.sh-ad. 11.ecovezy of tha 

1')£t1·ent10l t;rpes may be obtai¥1.ed, a:s a rule, by c:011:t iimil1g in the 13 and in 

lli'h$r' segregation ge!l.E'l'l.'.'.'~tiol1S. 

f1JUI1.d th~t the F 2 ,enerat.i on of a. cross between Red Amber ~,Ed :f'eteri ta, 

p:1°oduced. 337 pliu1ts with s:c11all seed, 2,02.5 with iiite:rrnedii,te seed and 286 

ititri.ee that is dependent upon several factors for i't,e ~ression. 

In a study of hybrid vigo:r in sorghums, l3a:rte1 (:,) l'EJJ:)t)rtsd that the 

wei~t of 100 ker!lels .iii all crosses between 6 pal'ents lJ.,:3.ving diff'ere.nt 

Sil!Ce Yita1,\il" of the hyb1•icl.s ho,d large kernels itt the !\,, he eozi.,eluded that ,,., 

g:r@wth or vigor f~ctors uere still operating. 

~if&:rJ,.f!flJ,1:, et al (2) stuicy'in,g a hundred kernels for esch of 6 represent-



so:rghu.i.11 "t<"'arieties is very wide HJ»i tb"-~t seed size (leJ;lg'Gh fJ,f 1.:rceadth by 

thiekl.:i.ess) is rrl.ghly eorrefo;ted w:lth seed weight.. In cc1~:rolntion st· .. tdies 

of' ft b,::1a11 hybrid., Balling (11,) found. the length of seeo. ·ho be correlated Hith 

'bx>efl,dth e.nd to a lesser degree with. the thickness of seed .. 

Ret,erosis, cruw.ge in endosperm type, and size inli1e:rita,nce ware f'ou.nd 

by KierHH,ilbaeh (l:3) in Nebr£i,$k:.;,, to be the factors controlling the change 

in. ke1}:11el weight of eorn. Size in.heir·itance hatl 1:i:n effect zw·b to exceed 1%. 

HG c(i.:ricluded that in general the lower the heterozyf;tJ:si t;y, the gi~eate:r t-Jill 

be the immisdi~cite effect of foreigil pollen upon ke.rnel weigl1t .. 

Collins and Keinp't,on (.5) found that by mixing pclle:'1 of a white-seed,t'!H'l 

a colol."ed maize and n]?:plying the mixture to the tihite variety that 

hybrid a.nil purtj kernels ma;y be prod:11ced on the sar1e egi,r.. The hybrid ker:nellal. 

were frcm.! 3 tc 211i heavier th.-m the pure. In a similtU' study McCleur (15) 

:fcn.u1d th~t hybrid maize kernels averaged 21.~. Z'p he:ivier than the p~1arent 

kel"nels. 

l:tt, 8 co:t.'u v~rieti, ccmbinations involving 37 ,ears. tfolfe (21) found 

respon1,.10s :ra.11~1.n.g f'ro111 13. 45% a.ecrease to 16. OL~ i?tcre",:,,se in kernel weight 

t1hen :mixing pollea :f':rmn white- and yellow-seeded v~;.:riet:t es. :the v~rious 

c1'osses pX'odueecl a significant il1crease in weight in 56. 8%, ru1tl a slight 

inc:i:·ease in 13. :!lo of the l{:ernel1:1, while 29. 7% pl'iJd;ucecl. ,z, t1itlcrease. 

In., a cross of' smll-seeded Qleen I s Goldeu pop eorn with medium-seeded 

lll!tCk Mexi:ia.n sweet• lilmerson (9} reported the,t the k·ernels from F1 ears 

whe:ta intermediate betweeii the p2:1r$rtts in size a:rul showed z:w more variation 

th.an did eith0r pa:tent. Some of the F2 e&-1'$ had. lr.erMls as 12.rge a.s those 

o:f 131e~ck r~e:xica.."'l.. while others we:1:e aba,;J; ·b.ne size of the F1 • awl st ill 

othe1:s were intermedia:he ·betuee11 the F 1 and e~d.1. of the p~e:nts. 

'me weight of F1 seeds from the cross of :foxa T.hm1b x Bl1:-3,ek Mexican 



:pa:&'"t:inta1 weight~ The 1·ang~s of variatioµ of F 2 well ove:rl:e.ppecl the :ra:.ages 

of parents be.it neither ptJrente,l type was :recoYered. Allowance was mcE:,de 

fo;;.· the large :Black ftie:dcan seed because of previous TI'li.xt'lU'es of the strains,. 

Otb.er dicit.e (10) iooicated that i;i;1 the crosses of t:lissou:ri d.e~1t tdth Califor-

nia :;_GOJ! and with Tom Tira.mo the breadth of the k~l'nels of both the Fi 's were 

dizt:i.l:1ctly intemediate beia1een the parents. Ove:r JOO F2 1s iu et1.eh of the 

abova crosses W1l'lt1e&_ ~ ~1..rkedly greater variabiJ.ity than the F1 's or the 

s. Two F:3 lots of California pep with :c'om Th1.u:..'1b, grmm from smll

see:ded. F2 indiviiit1als* 11:,,d seed :practically as small as', those of the small

""""u"'g parent. Rt3lo;ti-ve to the 'br-sad.th of seed j;i; W:I1S est:1Iilati'3d that 

Ililisrsou:;-i d.en:t x T~iu Th:wn'o probably diffex'ed by 11ot ove:2 ;S fi2cto:cs ro1d that 

»lissour1 dent x Ca.lifo1·nia :pop b-y as many a$ 6 factors. 

Crosses in.vobring all com'binE.titms of three va1.~ieties of beans differ

ing :ha size and shape of seed ·were studied by Emerson (9) in 11ebraska. The 

r.:ie~ dir:1ensions, me2!.n sh.apes and weights and the coefficie:,1ts of variation 

'!cYer® calculated for the pare11.ts, F1 l-lnd F2• '?he mean weigh:b of seed for the, 

111 progexzy- was about the same a.s the mee:u of the pr1:rent.~ and for the F2 

]H~og@r~l it wci.s highe:.f tha..11 the mean weight of the pi-i.:fents. The coefficient 

of variation for the F1 seed weight tias only sligh:tly higher than t11a.t of 

the parents,. while in the t 2 it ms usually twice as great as the pa.rents. 

Be concluded. that F1 eybritls i1ere 11ot breeding trae 11s blel'.lds because the 

coefficients of variation for the F2 were greater than that of the parents 

a.ntl F1 hybrids. Also Emerson (9) f mmd that le..rg<ii, round beans crossed with 

ema.ll, :round ones proiluced la1·ge, medi'Wrl and small. l'Q'U'lil(l beans in the r1 ; 

uhei~eas, la:i.0 ge 1 lm.1g beans crossed with small, x>otu1d 01:1..-ss p:rodueed en F1 

trot was iute:rmediate a.nitl. a va:riable F2• He conchtdecl t~;l, the length and 



b:teadth a.re fittt inherited. independently ~,nd that tl1c':1 inho:ri ttu1ce ·uas 

q'tl.\};;at 1. ta.ti ve. 

Acco:i.·di.nf.;; tc; S1wder (lB) • Johan...1'l:seu .:t'e:ported .. t:t;at the :first ge:::ier:;1.tion 

o:Z Gelecting la1·ge rand. small see11 f:rom a mixed po:pu.lat:l<rn of :Princess beans 

procluced 1'11rge• a.r,d srrl.il.l.l•seede<l progecy, respectl:vel~r. ~these investiga,-

S!t1ctllest beans ·oei :ph,:n.'.; uere fo®tt to proi:Suce proger;3r aft,::i:? the first ,genera ... 

tion wi'l;h the same aver1·age seec1 size. Conklin (6) shatie,:1 th,.~t J'ol.lt!.r.:nser1. 

f'o®i:l .. strai~s of beans illl tthich the a.ve:rage veight, of tlle iztd.ividxm.1 seed 

dif.fei·ed 'by o. 02 to o. Oj grat1s, zret these miw.1te tli:ffei"e:.'.l.ces in 'tJeight t.rere 

In a cross betueen the i:olire-l; a:ult the :tyon beans, :Belling {!J.,) repo:cte& 

tlla'.i; the weigh.ts of 172 seed uere in accordance t1ith wzv~b would be ex:pectect 

in u 1m!lt:i:2le factor interp1~e:tgtion. Other s·t;·ndies iu be3ns (1?) reVE-"l.'tled 

th.at the factor differences to:c seed weight wi~s limrev. with the e1e factors, 

In all crosses of lr1:r.ge pigmentea. beans i:nth small :!11.He bea,ns the piga:ented. 

l'P 2 segregg;tes hao. ~ Hean seed weight greatel" than the whit(;! segrega:l:es. 

St'l.ul.les of the length of flllX seei:l by ~rnlll.aes t.rel't3 re110:rted by Dill:man 

(7) ~~ers {l!+) to be de-peii.t.'lent upon mn.lt:tple (1::>olymeric) fa.ctor-s. In 

th.fl c:rosses o.f :timufl a,11;:;e§ti:Qli;um, t:rhich averaged 2.1;( r.tn:1~ in length, with, 

:ll~l was nearly in',e·1'!l1ediatia in evr1ry case~ The F2 pop,u.latio;n, taa. a witte:c 

1·ax1ge in length of ~eeo.. i:tid.th of seeil was also icl'.1.eri tecl o,n; the basis of' 

nrulti:ple f&cto:rs. .Accorcl.i]'lg to i::Wers (14), 'l'amme$ estimated. in 1930 that 

probably 2, 3., or i.~ factors we:r:e involved in the inl1etita11:ce of length an.<1 

width of flax. seed. 



A:s.~w anti Qa:i,.•be-z, (1) studied the relation betwee:tj, the t1eight of seed 

the resul.ta.l'.it yield in iis1tl,:1cq,u.:h wheat. These irrv1:H~tigators 

!Giuttl that the e:verage ·1,;1eight of kentels we,s alibstantially n:ncl fairl;r 

e,rJ11rcd.stently correlated with yield cf kernels. ln1t tli--,q,t it 1:ras subject to 

:r.aclioal e'.l:k."'1.ilges <l:d.e to environ1:1ent. 

Studies con.corning the :releticrn of siie and. weight of lternel tt'? yield 

in thG red winter whe~t va,riety1 Velvet Chaff\ were r~1de by Williams and 

(20) in Ohio. :fl1e seed were se:parated meeha:nieall;y by use of sieves 

ai:1d. trind blast into heavy. mediua and light seed. Seven ye:::.rs fulta indicated 

tl:1.,:rre Uf1fil no a:ppreeiabla ad.vantage in rejecting the '!r1) small kernels 

~:1heat provided the seed trere free f:,;;:'am di$ecJ..se. H(::it.raver, when the 

$9®1'.'.'t uere hand-sorted ~1 hand-ploo-i:ted i11 r·o,ws 1 foot o.pa,'t't in the field. the 

rem:w.ts indieto1,ted that the large k:er:nels l!k1d a tende:ncy t© produce ltrirge 

kerilel s .• 



Oklahora,g; Agrieu.ltur~l Experiment Station Farm at Per1d:ns in 1948. The 

l~ge- and. sYru.tll-seeded pa:re11ts and li\ heads used 1:1ere furnished by Mr. 

J. J3. Sieglinger, Agronomist, in ehl!!l..rge of sorghum i:n:vestigation at the 

(}klahcma Agricultural Experiment Station. 

Cross no. 1, (mrly Juicy x 692-1-.3) X (Broim Kaoliang x Shattering 

Sudan-2), wa.s m,J.de in the g-ceenl:1cn_1se in 1946. The large-ssed.ed parent was. 

selected from a cross between lllarly Juicy ant'l 692-1-3 in the F6 generation. 

Its average weight per 100 seed planted in 1948 lJaS J. 80 grams. Th$ sme.11-

see<!'l.ed parent ·was selected from a eross between Brown Kaoliang and Shatter-

ing· S\1:d2,n-2 :i.n the F4 generation, and its 1;;,vert1.ge ueight per 100 seed was 

l.A(I grams. 

Ttom F1 heads (A anct :B) obtained from cross no. 1 'tm1~e used to :produce 

~he F2 generation. The seed of heads A and l3 averaged 2.80 and 2.82 gra .. ms 

per 100 seed res:pecti vely. A study tJ$,S raaile of each pareu:t and an J\ head 

to dt~termi11e the eoefficiemt of vrtriatio:n within e~ch head, and. the :position 

of the largest ano. smallest seed. in the head.. &1..ch of the heads t-ms divided 

Circular sieves ranging from 11/61+- to 7/6l~-inch we:re used to obtain. 

the various size grou.:ps to be planted. Since Klages (12) Md, found that 

:replicated single-:rcn,J plots {!flVe as reliable results 111:i.th sorghums at the 

frequently, the 2 parents and. 5 size groups were each planted in single-



in 1945 a.nd the :r1 was produced at Perkins in 1946. A study was m,-'l.<.le of 

,tlle Fl head to determine the nwnber of seed. percentage in ea.eh size grou;, 

$:O.d the weight o:f 1:1eed in grams. lfhe large-seeded parent was Werita no. 

froi'll Mriee.. Single.row plots '.33 feet long we:re planted to the parents 

and to t11e llf/64-, 10~11/64-J 9...:10/6/Jt-, and the 8-9/64-inch size gi•ouJna. 

All plantings were made on t-1.ay 15th in 42-ineh rotrs. General cu.ltuml 

ill parents and F2 :beads in erose :rl.O. 1 were self ... pollinated by bagging 

l~roore 1Jollen shedding started.. Each head was tagged, m.Ullbered, and @te 

Qf 'bagging recorded. At the time of mturity the n:orliber of branch stalks 

heads from the floi1ering period to ma.turity. 

l4. total of 996 heads uere bagged, hut only 604 w0re h...arvested because 

c,f variation for all 12 'bra.neh heads, a.ll r2 heads and the 12 main heads 

from :main stalks were 16. 98, 15.03, el1.d. 14.9616 respee-tively. On this basis 

L2only 44 seed from head A and 89 from head ll were available £or :planting 
i~ llf/64-1nr/t1 ~Q~. 
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i:ll the calculations. 

The parent.a and. F2 heads iu cross no. 2 were be,gge{l after fertiliz.'.Jl,tion. 

li,rom each plot 20 heads were bagged tt} protect the heads :from insect and 

'b:trd. dara~.ge. 

P1'eCi1)itation at Perkins Farm in 1948 fo.r the mo!lths Nay, June, July, 

a11d A'lt,gus't; was 4.11, 6.93, 2.91 a:t\d J.10 inches :respectively. The 18-year 

:9,verage (1931-1948) for the same months was 4.20, 4.51, 2.21, and 3.58 

i~ehes res:pee.tively. 

~rvesting and. th1·eshing were done by hand.. Two-100 seed sa1nples tff~re 

talren at random :f'rora each threshe(l head and weighed. All weights uera 

record~ct in grams per 100 seed.. The mean, standartl. t1evie.tion, @o. coeifi

eien.t of variation were ealculated for each of the parents and t 2 size 

gro~'9S• A separate a.ml;srsis of va:r.ianee was calculated on the F2 clata from 

heads A allld :B in e:r.oss no. l because the variances weTe 11ot homogeneous. 

anl:yeis of va.riance was also calculated fo:r F 2 data obtained. in c:ross 

'.!lCO. 2. 



Seed S1z$ Studies or Eaeh Parent and F1 i11 Cross lfo! l 
(Farly J'l'd.ey x 692-l.-J) X {Shattering Sudan-2) 

11 

lata obtained from a head. of each parent and i.he 11 {head A) gl'Own in 

1947 f:rom cross no. l are presented in !fable l. !he largest seed were found 

in the ~er one-third of the heads and the sm,":l.llest .in the lower one-third. 

In the lower one-third of each head.. the tips of the ind:lvid.ual branches 

eonta1ned the largest seed. and the bot·toms contained the smallest. ln the 

middle one-third o'f each head't the ,centers eo-ntained the largest seed. but 

the portion containing the smallest seed varied from the tips of the indiVid

, ual bra.nehe.a in the parents to the bottoms in t.he F1 head. !he 'l'!l;pPE)r one

third varied as to the position of the largest and smallest. s.eed in the 

The coefficients of variation for the seed within the heads of the 

large• ~nd. snia.11-se.ed.ed parents and the F 1 (head A) wer~ 6.8,5, j.64, and 

9.627~ respective~. fhis indicates a higher degree of uniformity in size of 

seed 'bett1een sections of the individual branches within the small-seeded 

p®>rent than within the large-seeded par4!1nt and t.ruat the Fi head varied rnore 

tha.n either parent. 

Sieve detemiw,,,tions from 11/f:J.t- to ?/64-i'!reh were made of the F.1 heads. 

A a.:nd. J. The average weights for head A were 3.87, J.32, 2.81, 2.22, and 

l..53 grams in each &f t.he sise ~coups. The oorre-sponcling ireights for head 

;B: w~re 4.11. j.48,. 2.95, 2 .. 32, and 1 • .57 grams. The a.verag~ weight~ for head 

ll 11ere. larger in each si~e group. 

Head A had J9.J1% and J hc"l.d Jl+.89% or the largest ;pe1~ce11tage of their 

seed in the 9-10/6!.i-ineh size group. !he llf/61.i-inch size group eontained 



!t!i'i,ble 1.-A •tudy o.f ,sect.ions of the head and individual. branches of each 
parent s.nd F1 in the eross. (Early Juie1' x 692-1-:,) X {Brown 
Kaolia.ng x Sh..,,ttering S!ldan-2) in 1947. 

12 

z_m 

Div1~icn of' 
individual 
branches 

_; :, ~=,. 

'l;ips 
Centers 
:.Bottoms 

Small parent 

2ips 
Centers 
:Bottoms. 

Average 

J1 head A 

tips 
Centers 
:Bottoms 

Section of head from top to base 
(average g;ra.ms per 100 seeds) 

Upper Middle 

3 . .58 3.60 J.84 
3.82 3.95 3.56 
4.34 3.90 J.;4 

J.94 J.82 3.63 

1.42 1.37 1.41 
1.49 1.;1 1.39 
1.45 1.46 1.36 

1.47 1.46 1.38 

:3.07 2.88 2.67 
3,.13 2.90 2 • .52 
2.99 2.76 2.30 

3.06 2.e:3 2.46 
__.....,..._,,_ 

Coefficient 
of variation 

· within head 

6.85% 

:;.641b 

9.6~ 



the smallest n11rrib0r of seed tlith 1.12 and 2. 20% respectively for heads A 

:a. 

Seed. Size Inheritance of F2 in C:ros.s lio. l 

deviati(;)n, and coefficients of variation for the pa.rent~ e,11.d the F2 size 

groups from heads A and! in cross nfi. l are sh~wn in Table 2. Basic da.t~ 

for these ea.lculations are given in i'a'bles 8, 9 and 10 (Append.b:). fhe 

ieange !or the average 1;1eights 'bet11een the large- and small-seed.eel :pa:i:·ent was 

2.08 ~-rama, while the range for the size groups within the F2 progeny from 

h,ead.s A and :B was only 0.43 and 0.17 gram respectively. Thu.a the ranges 

wi th:i.11 the F2 were ccnsiderably snmller tJ1an between the parents or '(clithin 

the F1 seed planted. This tendency probably indicates a great number of 

fact.ors for aeed size or a great enviromaental influence or both in the F2 

:p:rogeey. All the mean weight.s in the F2 size groups we:ce greater then 2.49 

g?'W!!IS o:r the r11.id-parental weight. Since the lowest ave,:a.ge weight was 2.60 

gr&us for .bead A and 2.89 grams for head :B, a partif:.i.1 donin'.?,nce of la:rge seed 

The c<.,eff.ieie:nt.e of variation for the :parents in 1948 t1ere a.bout the 

same e,,~ those for the r2 size €,T(ft!:J?S in heads A and B. The great.est variation 

(16.60jn was found in the progeny from head :a i1t the 11f/6lJ.-inch size group. 

~he variation in the corresponding size group from head A w~1s 12.6.5%. wh.ieh 

wtis the lowest for head A. The 7-8/64-ineh size .groil_;J of head A prod.need 1~2 

;p;;.~ogeny tJith the grea.test variation. {15.68%,). filhe cor:respm.1ding size group 

fo2: head 78 v1as 15.80%, bu.t it re;nked second. The. louest vi1:riation (12.32%) f<Jr 

head B was obtained from 10-11/64-inch size group. The variation. for all F2 

frou:tz head A t1as 1. 03f~ less than that from head B. The coefficients of varl-



Table 2 ....... Iiin.mber o:t heads, m.ea.n weight of two-100 saed sa.n~ples, standa.1."d 
deviation of the sample. a.lld coefficients of variation for the 
p.arents and F2 from heads A and. :S from the cro. ss, (Early Juicy 
x 692-1-3{ X (J.rown Kaolia.ng x Shattering Su.dan-2), grown at 
Perkins, Oklahoma 1.n 1948. 

- . == ±~:,_' ~.......,.,,.. ztcz -~ ..-..,;..::.;z .a.;:lll"""' 

Designation. Nu.niber Standard Coeff'i,eient 

14 

(eiz& groUJ).s) of 
Mean we55t 

(graJ!'!s ·. deviati<>U of variation 
heads of ·~le (~) 

:Pa.rents 

Ierge ... seeded. 24 3.53 0.5030 14~25 
S!!w.ll-seede4 6S 1.45 0.2124 14.6S 

J 2 frO!i h$9.d A 

llt/64-inch 20 3 .. 03 o.J834 12.6.5 
10-11/64-inch 94 2.73 0.3937 14.42 
9-10/64-inch 36 2.60 0.'.3421 13.16 
8-9[64-ineh 40 2.78 0.:,7.5.5 13.51 
?-8/64-inch 22 2.81 o.4405 15.68 

fatal 212 2.7:5 0.3975 14.00 

f 2 f'ron1 head 1' 

11/./ 64-inch 34 3.06 0.5079 16.6o 
l~ll/64-inch J4 2 .. 9.5 0.:3633 12,'.32 
9..;.10/ 64-ineh 34 2.89 0.3962 l.:,.47 
8-9/64-iaeh 21 3.06 o.4370 14.28 
7-8/64-1.neh 26 2.90 o.4583 15.80 

~otal 149 2.96 o.44.50 1,5. OJ 

/::l1i.east significant difference of 0.17 and. o. 26 gram at the 5 and 1% 
levels respectively for the r2 from head A. 



atiG'ln for the parents and F 2 a.re a.bout the same as those <ibta.ined D1' 

:.inerson and East (10) for eybrid. weights o'f 2.5 corn seed. 

A graphic presentation of the percentage of the total number of heads 

in each class for ea.ch of the parents and the F 2 proge»tf from heads A and J 

are shown in Figure 1., The small~eeed.ed parent ap:pro:dmated a normal 

distribution with a range of 1!0 gram, !he large ... seeded parent had a lower 

mode and a. i-1ide:r range (2 .. o grams). than the smsll. ... seede parent. but it 

15 

approximated a normal distribution. The weights of the F2 pr.ogen_v from 

head A had a mode to the right of the mean with a range of 2.8 grams. ~e 

wetgb.ts from head :a ~ve a bimodal distribution with a narrower range {2 .. 6 

grams) than the pi-oge~ from head A. !he extreme parental types were not 

recovered in 361 F'2 heads, but using 3 .1 as the breaking point in the curve 

for the E2 proge~ from head A, 24. ,2% was like the large-seeded. parent, 

while on:l.;v' 0.411, was like the small-seeded parent. . wi,th 3.3 as the breaking 

point in the curve for the F2 progel\V from head :a. 27.51,k was like the 

large-seeded parent. while none was recovere8. like the small~seeded parent. 

'.fhese data showing definite mod.es and Q. high percentage of recovery or the 

large ... seeded parent would indicate that l IM\.jor factor pair and possible 

several minor !actor pab·s influence the size of seed and again that there 

ie a partial dominance of large seed in cross no. 1. 

A !reqaency distrt"tmtion of tha average weights in grams £or two-100 

seed samples £rem ea.ch head ia presented .in '?able 3. The l,9,rge-seeded p&,rent 

had 'I.he gr~atest nwn'ber of progeny in the elass centers :,.3 and 3.5. while 

the small-seeded parent had the greatest eo:ncentra.tion in. the class centers 

1.3 and 1. ;, :i.ndfoa.ting a wide diff.erence in the size of' seed of the two 

parents. !he llf/64-ineh size gr011p from head A had the great.est eo-n.centra- . 

tion in. the class centers 2.9 and :3.1, which ita.s closer to the mean of tbe 
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Figure 1.--Graphic presentation of the percentage of total heads of the parents and F2 from heads A and B 

in the cross, (F.a.rly Juicy x 692-1-3) X (Brown Kaoliang x Shattering Sudan-2), in each class 
based on the weights of two-100 seed samples from each head. Grown at Perkins, Oklahoma in 1948. 
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~able :,.-Frequency distribution of average weight in grams o:t h;o-100 seed samples from individtlal heads 
of the parents and the F2 in the eross of (Farly Juicy- x 692-1 ... 3) X (:Brown Kaoliang x Shattering 
Su&,..n .. 2) grown at Perkins$ Oklahooo in 1948. 

)J&signat ion 
,. 9 il.1 

Parents 

Large-seeded 
Small-seeded 2 1 

:ir2 head A 
(inehes) 

11/./64-

10-11/64 l 

9-10/64 
8-9/64 
?-8/64 
Total 1 

F2 head :a 
(inches) 

ll./-/64-

1.0-11/64-
9-10/64-
8-9/64-
7-8/64-

Total 
... ~;'!,:,~~ lic:!!llllllll'M'· 

Class centers for average weights 1,n~gra,ms _per 100 seed -
l.J 1.5 1.7 1,9 2.1 2,:3 2. 

17 23 15 l 

l 

0 0 0 1 4 13 l 

1 5 4 1 
1 7 

1 l 2 

0 0 0 .3 11 27 ';) ., 

l 1 

1 3 
l 1 2 

l 
l 3 

1 4 10 1 

-. ---'-""'"-

5 1 2. '1 2.9 3.1 3.3 

2 l 3 4 

2 2 6 4 l 

1 19 5 19 12 ., 
6 7 2 0 0 

6 
3 
6 

7 10 4 4 

1 5 
2 

5 
2 

3 

7 

3 
37 

4 

s 
'7 
3 
6 

L= 

3 41 4 
I 

45 26 14 

6 5 3 

7 1 6 

3 8 3 
6 2 0 

2 ; 2 

24 27 14 -~- ---

3.5 3.7 J.9 4.1 

5 3 2 l 

l 3 

5 
l 

0 0 l 
l 

8 :3 l 

6 1 0 0 

3 
3 0 0 l 
4 2 1 

3 0 0 l 

19 3 l 2 

=~ 

Av 
No~ 

4.J 4.5 4. 7 (g 

l l l 24 3.53 
65 1.4., 

20 3.03 

94 2.73 
:,6 2.60 

40 2.78 
22 2.81 

212 2.75 

l 1 34 J.06 
I 34 2.95 

34 2.89 
21 :,.06 
26 2.90 

l 1 149 2.96 

- -- l --~ 

!::ii 
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le,rge~s-eeded. :parent than that of the snm,ll•seedecl parent. fhe 10-11/64-ineh 

siz-e grotl:p of head A had the gr.ea.test llUulber o:t prog0n;y in the elass c-enters 

2. 7 and 2.9 • while the class c~nter 2. 5 contained the greatest nur.1bar of 

progeey tor the 9 ... 10/64-inch size group. ll'l.e one hea.d :in the 1.1 class 

ce:ntet> 1s an extreme varit1.tion in the size group 10-11/6~~-ineh and probably 

wa.s ea.used by env1romnental influences, genes for SE!all seed and/er chance 

variation. ln the fir·st J size groups from head A there ivas a tendency :for· 

the mode to 'be near the sma.11-eeeded parent as the size of th~ seed planted 

deere2.sed. 'This :w&s not the case, hcmever, when size grO"tl:PS 8-9/64- and 

7 .... 8/61~,.n.eh were considered. !nus it t-muld aeem that the smallest seed 

planted. t1ere SIDa-11 beeau.se of envil'onmenta..l in.flue11eas :rather than gen.etica1. 

~e l'z progen, fr0:,'rl head l3 exhibited considerable v&riation when the 

numb:et in eaeh cle.;ss center ;;,as c{)nsidered. F.xee:pt for the tencleney to 

reeemble the large parent more closely, he,!;1,d ll p:rod:n.ced. progeey with a.bout. 

the sa."lle ela.ss center limits a,s head A. .,ch she group in head A and :B 

produced more proge~ above the class center 2 • .5 or the mid-parental elass 

than below. 

The analyses o:f va.rianee for the r2 data obtained from heads A.and J: 

a.re presented in !able 4. 

Tables 8 and 9 (~pend.ix). 

.Ba.sic data tor these calculations are given in 

The F2 progeey from head A showed a highly' 

significant difference between the weights obtained from the various sbie 

gro,q>r;3. Progen;y from head l3, however. did not show a. significant difference 

between weights. in the various size groups. A separate analysis of variance 

wa.s calculated for the F2 progeizy obtained. from heads A and :.B 1.n cross no. l,, 

baea.use the variances were not homoge.neous. Since head :S contained larger 

seed than head A in the r1 8.2ld. produced larger seed in the F,2, it would seem 

tbftt head :a contained a fa.eta~ er .factors for larger seed and consequently 



~able 4.-Ana.lyses of variance of the data obtained from S different seed 
she groups from heads A a.no, :B of the F2 pr,1ge:ny in the eross, 
(Early Juicy x 692 .. 1-3) X (Brown Kaolia.ng x Shattering Sudan-2), 
g-;eown at Perkins, Oklahoma in 1948. 

Source of varie,tion 

!otal 
Size grou;ps 
Within groups (error) 

total 
Size groups 
Within groups (error) 

D. F. 

211 
4 

207 

148 

4 
144 

••significant at the 1% level. 

Sum of 
squares 

33.3966 
2.5467 

J0.8499 

29.JlOl 
0.7772 

28 • .5:329 

ltean 
square 

0.6367 
0.1490 

0.1943 
0.1981 

F 
value 

19 
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F2 population from head A. 

It least significant difference of 0.17 and 0.26 gron at the 5 and 1% 

level!.1 reopecM.vecy for the F2 f,:·om head J\. was e3,lculnted using 42 as the 

averag;e number of samples in each size grou3>. The niean wdght of the llf/64-

inch size group t,,a.s significantly- larger than the 10-11/64- and 9-10/64-ineh 

sizei groups at the 110 level and. significa.ntly larger tl1an the 4 smaller si2e 

groups at the 5% level. The 9 ... 10/64-ineh. size groups w·as significantlJt 

smaller than the 8-9/64- or 7-8/64-inch size gro'li-ps at the S7'b level. These 

results indicate that the largest seed planted produced the largest seed. 

'bu:t th.at the smallest seed planted did not produce the smallest seed. The 

size g?oups 8-9/64- and ?-8/64-inch undoubtedly contained ~enes for large 

see& but environmental influences seeni to :prevent m,:lXimtm expression. 

Seed .She Inheritanc. e of F2 in Cross I1l'o. 2 (L'\ferita liTo. 
811 x Witehwead Resistant k..'.'liir) 

IJ:he number of heads, mean '.weight of two-100 seed sa.nrples, standBrd 

il.ev:ietion, and coefficients of variation for the parents and the F2 size 

gro1.rps in cross no. 2 are presented in Table ;. :Sa.sic data for these ealcu.

le:l:iions are given in Table 10 and 11 (Appendix). The range of the mean 

we:l~';b.ts between the large- and small-seeded parents in 1948 wa.s 0.81 gram, 

ind1ea.t:lng a sinall difference in the size of seed.. '.l:he mean 111eights for the 

:F2 size groups were all lower than 3/35 grams or the meau ueight of the mid

pa.re:nt. The largest seed planted produced F2 seed with the highest mean 

weight, while the smallest seed planted produced F2 seed with the lowest mean 

weight. 

The low coefficients of Tariati.on of 4. '.38% for the large-seeded parent 



Table .5.-Number of heads. mean weight of t·wo-100 seed samples. and 
coefficienta of variation for the pa.rents and the F2 :from the 
eross, Werita no .• 811 x t1itchweed Resistant. ltL".!ir, grown at 
:Perkins, Oklahoma in 1948. 

Designat.ion 
( size groups) 

lfumber Mean Weig~t 
of heads (grams)L4 

Stax"'la..ard 
<i.eviation Coeff'icient 
of sample of variation 

21 

---·-

Witclu1eed Resistant kafir 

F2 Size grou::pe 

llf/64-inch 

10-11/64-inch 

9-10/64--ineh 

8-9/64-i:neh 

Total 

20 

20 

20 

20 

20 

20 

80 

3.1.5 

3.13 

3.11 

2.89 

3.07 
~~.,. 

0.1646 

0.0851 

0.3240 

0 .. 3271 

o.26Li4 

0.2439 

0.:3028 

4.38 

2.88 

10.28 

10.45 

8 • .50 

8.44 

9.86 
·J~· 

L4Least significant difference o:f' 0.18 gram at the 5% level for the F 2• 



a.».d: 2.8~ for the s:mall-aeeded parent indicate a high degree of homozygosity 

in the pal:'&nts. !he 10-11/64-inch size gro~ produced the highest coeffi

cient of variation, but only slightly higher than the 11/.,/64-inch Size group. 

There ua,s only 2.oii less variation in the smallest size group than in the 

largest. Since the F1 head ~ms :threshed in bulk no coefficient of variation 

could be caleulated; hence the variation of the parents and the F2 progeDT 

give on~ a. comparison of the material grown in the same sea.son. 

A gra.phie pre$entation of the number of heads of the parents and the 

F2 :progenu in each class from eross lW. 2 is shown in Figure 2. The ~ll

seed.-ed parent, had a :range of 0.2 gra,yn because of the lou number ef heads 

and/or a. high degree of homoeygosit7. ,he large ... seeded parent had a. range 

of 0,6 gl"e.m •d approximated a normal c.u:rve. !?he curve :tor the 80 12 

progeey bad a ~e that overlapped the large-aeeded parent and. extended 

belcn.1 the le.sser extreme of the small-seeded parent. Since 48. 75~ of the 

p-rog~ wa.s within the range of the small-seeded parent, it would seem, 

though the population is srna.11, that possibly 2 or more £actor pairs influ

ence ai mt of seed. 

The frequency distribution of the average weights in grams for two-100 

seed samples from ea.ch head is :present ed. in Table 6. The large-seeded 

p@rent had the greatest number of :progeny in the class eenter 3. 7 with about 

equa.l distribution 01;1 either side, !fhe small-seeded parent having only two 

el.ass eenteTs was extremely homozygous as 8°" of 'the individuals fell in 

the el.ass center 2.9. The size groups llf/64- a.nd 10 ... 11/64-ineh produced 

1z. proge:n;r within the same class centers. 1.?lm.s 1t would seem that aeleeting 

for seed size b;' mechanical methods does not necessarily mea.:n that one wa..s 

selecting genes infl-o.eneing the size of seed. Considering the progeey- :from 

the 9-10/64-ineh grO'!lp,, however, the mode eha.nges to'l:raXd the sma,ll ... ,seeded 
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Figure 2.~Graphic presentation of the number of heads of the parents 
and F2 proge~ from the cross, Ka.ferita no. 811 x Witchweed 
Resistant kafir, ~~ each class based on the weights of two-
100 seed samples trom each head. 



Table 6.--F:requency distribution of average weight in grams of two-100 seed 
sa111ples :from incli vi du:ll heads of parents a:t1.d F 2 in the cross of 
Ka.f'er.ita. no •. 811 x Witch.weed Resistant ka:t'ir, gro·tem at Perkins, 
Olclahoma in l94f:l. 

a.& 

--"-~,,!;;.ent~a • .!'?!.~!v;__,'.:!~·. of 3~":~00 ~ea. samples 
2.3 2 • .5 2.7 2.9 3.1 3.3 :.;.5 3.7 3.9 4.1 !Io. of Av. 

he<ads tit. 
(gms.) 

F2 Size groupe 

llf/64-i!lOh. 

10-11/ 6!1-ineh 

9-10/~-inch 

8-9/64-ineh 1 

l 

1 

l 

3 

s 

2 

2 

2 

2 

8 

16 

J 6 

4 ' 
6 4 

6 7 

19 20 

l 20 3.76 

20 2.9.5 

'.3 4 l 20 3.15 

6 2 2 20 J.lJ 

4 4 20 3.11 

1 20 2.89 

14 10 80 3.07 



the $!'aalt ... seeded :parent.. It w0tild seem hl':ll':.J that some S$lection of genes 

for S"mller size had taken place. For a summary of th& 12 prog-eJW, the 

sw..ellMtt class center for the sma.11-seell.ed parent was recovered 19 times, 

tthile the largest class center for the l~g&-aeeded pr.rent was not rec~vered.. 

Alt~ the :o:waber of F2 pr:ot,e'!.ey we,.s small. the OE.ta s..1iow a. transgressive 

11egl!'eg:,a.tion beyond the ~11-seeds.d pa.rent in cross no. 2 .. 

Ani a.na.lysis of variance of the 12 .p-rogeey is presen.ted in !able 7. 

Jasic data for this ca.leul.ation are given in !a.ble 11 (1',r:pendix).. the 

analysis ot va.ria.n.ee fo? the F2 in .cross no. 2 i:ndi~tei a s1gnifieant 

difference between siie groups. 

~e least sign1fie...'"l,ut di£ferenee at the 5% level ~1a.s 0 .. 18 gram.. !fhe

mea..1i weights of size groups. llf/64-, 10-..11/64-. and 9 ... 10/6b.-inoh a.re sign.if ... 

icently larger tha.n the mea,n weight of the size gro-u;ps 3 ... 9/64-,..ineh, bat tbe 

11/./64-i'ffeh grovp was not significantly larger than the 10-11/64- or the 

9-lOi64-tncb. size groups. !fhere was a tendency tor the 3 lal.'gest size gronps 

tG produce &ignit'ican:tly larger seed than the smallest size grm,;p. Altliough 

there ~s a. slight tendency tor the 3 l11J,rger size gro\Ws tG produce smaller 

se&d. as the size of seed planted deerea.sed the le.e.st significant. di:t'terenee 

at the Sfo level indicated. that the differences in the mea.u weights were not 



Table 7.-An.~lysts o:f variance of the data obtained from 4 different seed 
size groups of the F2 progel\Y in the eross. Kaferita. :l:l.{),. 811 x 
Wi tchweed Resistant Ea.fir, g:r:own at Perkins, Ok:lahoma in 1948. 

Source of variation. 

Size lb'l'O:UJ?S 

Within groups (error) 

D. F. 

79 

3 

76 

7.3337 

o.8477 

6.4860 

0.2826 

0.0853 

F 
value 



SUMMARY AND COllfCLUSIONS 

A stu.d;r of the mode of inheritance of s-eell size in sorghum l\ybrio.s was 

condneted. at the Oklahorua, 11.g:ricultu.ral Experiment Stati(nt Farm at Perkins 

in 1948. Definite conclusions co11eeruing inheri ta.nee eannot 'be nw.de without 

more info:rmati~n about the 11 and additio~,l observations ~f several sorghum 

hybrids in later gener~tioiis. From one year's da:lie,~ however, the follrn.ring 

conclusions concerning the cross of (Early Juicy X 692-1-3) X (Brown Kaoliang 

.x Sk~,ttering Suoon-2) were cl..rawn: 

1. The largest seed were found in the U:J!per 011e-third of the head and 

the smallest i:n the lm;er one-third. It ut-1s in the lower one

third thtitt the tips of the individual branehes eont~ined. the 

largest seed e.nd the bottoms contain1ed the smallest. In the middle 

and upper o.ne-third, however, the :position of the largest and 

smallest seeds varied in the individual b:i.0 a..."1.ches. 

2. The coefficient of '\Ta.riation t1as less for the main head.s from the 

main stalks than for the branch heads. 

3. The homogeneity of variance test indicated that the two F1 heads 

used. for seed had significantly different variances. Head :B 

pontained larger seed than head A in the F1 and produced larger 

seed in the F2, thus head B probably contained a factor or facto?s 

for larger seecl and consequentJ.y the popul.:rtion consists of a 

larger m'l.ll:1ber of different genotypes than the F2 populaM.on fron:. 

head Jl. 

4. The mean weights of the :ir2 progeny size g:ro~s were greater in all 

cases than t1",,,"1.t Gf the -Jilid-parent. Since the lm1EH'&t a:verage 

weights for heads A and B were 2.60 ar!d 2.89 g:eams 1~e:spectively. 



and the mid-parental weight was 2.49 g--cams the1~~ wou.ld a--ppear to 

be partial domin."3.nce o:f hirge seed. 

5. The parents sh@wed about as nm.ch va.rh.tion as tl1e progeny from the 

F2 size groups in 1948. 

6. A partial dominance of large seed was indicated beeause the modes 

of the F2 ;progeny frora heads A a:nd B definit.ely a:pproached that of 

the large-seeded parent. The definite modes and high pe:reente,ge 

of 1·ecovery of the large-seeded parent i:n the F2 indicated that l 

major factor and :possible several minor factor :pairs infltte:nee the 

size of seed. 

?. In the first :, size groups from heac1 A there \1as a tendency for the 

mod.e to be near the small-seeded parent as the size of seed :planted. 

decreased. Since this w1:ts not the case when the t110 smsller size 

groups were considered, it would seem. that the smallest seed plant

ed were small because of e1wiron'Tiental i:pfh:ience rather than 

genetica.1. 

8. 1'~ separate analysis ef vari::.i,nce indicated a highly sign.if icant 

difference between the size groups from head A, but not between 

the siz~ groups from head :B. .A least significant difference of 

0.17 and 0.26 gran1 at the 5 and 1% levels for head A indicated 

that the progeny from the 11/./64-iooh size group wa.s significantly 

larger than the mean of all size groups a.nd for each of the other 

4 size gr()ups at the 1% level. 

}?rem one years da.:ta in the cross. Kaferit1,1, 110. 811 x Witahweed Resistant 

l~ir, the following conelu.sions \1e:re ma.de: 

1~ '?he largest seed pl&,nted produced F2 progeey trl.th the largest seed 

and there were corr.es-ponding decreases through the size groups to 



but the d:i:f:f e:rences in seed weights we:re not so pronounced as 

the seed planted. 

2. Low varianees for the parents indic~,ted a lligh degree of 

:3. In view of comparatively small m:mibers of the parents .and F2 

proge~. it is possible to have chance devi.3,tes, but with 17.50jb 

of the F2 individuals beyond the extreme of the small-seeded 

parent transgressive segregation was indicated .. 

i.1-. Possibly· 2 -or more f a.ctor pairs influenced size of seed in 

eross no. 2 since 17 • .501; of t11e F2 were transgresr,ing, 48. 75jt 

were like the small-seed.ell parent, 17 • .50%, rl'e:lr'e intermedil:'l,te, 

and 16.:;J% were like the lc9.rge-seeded :parent. 

5. A least sig11ificant diffe:rence of 0.18 graJTI. at the 55t level 

indicated that the progelW from the 8-9/6li-inch size g1"'0'U!) was 

significantly smaller tha.J:1 each of the 3 larger size grO'llps, 

bat tha.t the di.ff erences in the mean we.ights among the 3 largest 

size groups were not significant. 

•"t'li.· i(.7 
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Table 8. --Average weights in grams of ttio-100 seed sarirples obtained from 
ea<:h liz head in the cross, (Early Juicy x 692-1-J) X (:Brown 
1\'a.oliang x Shattering Su.da.n-2), grown from head A at Perkins, 
Oklal:loma in 1948. 

' " ~--~~-~ -~~ ,.. .... :,t;;, ~ .... :; 1¢ ---;JQµ ,=.:A~ 

ll/./64-ineh 10-11/64-inch 9-10/64-inch 8-9/64-ineh 7-8/64-inoh 
~~~~~~ ...,_.,.--... . M:Eil.-~~~~ 

2.JO 1.19 2.38 2.53 2.00 2.12 1.89 
2.4.5 1.95 2 .. 38 2 • .53 2.08 2.Zl 2.10 
2.51 2.22 2.48 2 • .54 2.11 2.22 2.24 
2.62 2.26 2.49 2.58 2.13 2.28 2.29 
2.80 2.:32 2.;2 2.59 2.18 2.32 2 • ..52 
2.88 2.38 2 • .55 2.62 2.20 2.33 2.;2 
z.9L~ 2.1¥2 2.62 2 .. 62 2.22 2.34 2.60 
2 .. 9.5 2.45 2.72 2.12 2~J3 2.JL} 2.62 
2.97 2.4'7 2.73 2.?4 2.36 2,.1.fl} 2.65 
2.99 2.62 2.7.3 2.81 2.38 2.45 2.61 
3.00 2.62 2. 7l~ 2.83 2.45 2.57 2.84 
3.10 2.66 2.75 2.84 2.46 2.57 2.85 
:3 .. 12 2.67 2.79 2.85 2.48 2.59 2.91 
3 .. 16 2.69 2.82 2.85 2.49 2.60 3.02 
3 .. 17 2.69 2.83 2.8., 2.52 2.63 3.10 
3.2.5 2.76 2.88 2.87 2 .. ;1 2.69 :3.14 
J.4., 2.77 2.95 2.93 2 • .53 2.70 3.19 
3.61 2.86 2.96 3.04 2.54 2.73 3.25 
3.61 2.87 3.00 3.09 2.57 2.74 J.29 
3.70 2.91 3.01 3.11 2 • .58 2.76 3.34 

2.91 :3.07 3.12 2.65 2.77 3.39 
2.93 3.09 3.13 2.66 2.86 3.44 
3.07 3 .. 40 3.15 2.66 2.86 
3.09 3.44 3.15 2.70 2.87 
3.22 J.48 3.24 2.7.5 2.88 
2.lb, 2.11 3.33 2.79 2.88 
2.15 2.15 3.39 2.81 2.90 
2.26 2.33 3.47 2.8.5 2.92 
2.30 2.34 3.57 2.86 2.94 
2.31 2.41 3.58 2.87 2.9.5 
2.34 2.43 2.92 2 .. 98 
2.37 2.50 2.96 ,.05 

2.99 3.11 
3.18 J.18 
3.19 3.19 
J • .53 3 .. 22 

3.23 
3.35 
'.}.40 
3.86 

J~;v. 
trt~ :3.0.3 2.73 2.60 2.78 2.81 

EFo. 
l1ecids 20 94 J6 40 22 
~~-...;:~~~=~.t..~~"!~:~~~~.Z.,~,!,,~~' 



lfalle 9 .. --Average weights in grams of two-100 seed samples obtained from ea.eh 
Fz head. in the cross. (Earl,y J'11ie7 x 692-1-3) X (Brown Kaol1ang :x 
Shattering Sudan-2} • grown from. he:a.d. B a.t Peritinst Oklahoma in 
1948. 

10-11/64-ineh 9-10/64-ineh 8-9/6Lr-inch 
---.&-. --· -=w•.-.---·~"~~~----=---~ 

Av. 

2.15 
2.40 
2.45 
2.47 
2.52 
2.54 
2.55 
2.66 
2.'t3 
z.7a 
2.78 
2.81 
2.8'.3 
2.83 
2 .. 93 
2.98 
3.00 
3.01 
3.0l} 
3.09 
3.14 
3.18 
3.24 
3.27 
3.38 
J.41 
:;.42 
3.42 
3.114 
J.1+8 
J.48 
3.71 
4,,27 
4~.51 

tVt. }.06 

&lih 
beads 34· 

2.08 
2.36 
2.37 
2.:39 
2.53 
2 • .58 
2.64 
2.65 
2.66 
2.72 
2.78 
2.81 
.2.83 
2.90 
2.90 
2.94 
2.9.5 
2.97 
3.02 
3.03 
3.05 
3.12 
:;.15 
j.16 
3.20 
3.26 
3.31 
3.32 
3.31 
3.39 
J.40 
J.44 
:,.48 
3 .. .50 

2.9.5 

34 

2.00 
2.20 
2. 23 
2.27 
2.52 
2.52 
2.56 
2.57 
2.;{l 
2.62 
2.64 
2.6.5 
2.68 
2.70 
2.'73 
2.76 
2.01 
2.86 
2.92 
j.01 
:3.02 
:3. 07 
3.10 
3.12 
3.12 
3.13 
3.17 
3.27 
3.35 
J.40 
3.43 
J.49 
3.49 
4.16 

2.89 

34 

2.35 
2.43 
2.57 
2.64 
2.76 
2.79 
2.81 
2.82 
2.84 
2.90 
2.98 
2.99 
3.04 
3.08 
3.42 
3.46 
:, • .52 
3.53 
:,. 70 
3.71 
3.82 

3.06 

21 

7-8/64-inch 

2.12 
2.28 
2.29 
2.35 
2.50 
2 • .5.5 
2 • .58 
2.66 
2.67 
2.68 
2.78 
2.78 
2.80 
2.85 
2.89 
3.07 
3.08 
3.08 
3.08 
3.20 
3.:27 
3.36 
J.42 
3.49 
3.50 
4.11 



!able 10.-... Average weigh·bs of tHo-100 seed sample$ from each head of the 
4 :parents grcwn at Perkins~ Olcln.l:1oma. :Ln 1948. 

Early Juicy 
X 692-1-J 

2.74 
2,78 
2.9•7 
3.06 
'l f\£) 
.J•·VQ 

3.16 
3.:36 
3.73 
J.84 
4.16 
lt.L:-2 
3.22 
3.26 
J.Ln 
J.hr) 
3.46 
3.$3 
:,.:54 
3,6Li, 
3.70 
3.96 
h.,.36 
4,. 6.5 

i'i.V. 
,t:rt.3. S3 

!io. 24 
he~.ds 

l'Srown Kaoliang x 
Shattering Suda.n-2 

1.06 
1.06 
1.17 
1.23 
1.29 
1.29 
1.30 
1.:31 
1.37 
1.38 
1.39 
1.41 
1.42 
l.4l.i, 
1.4.5 
1.45 
1.46 
1.50 
1.so 
1.51 
1.53 
1..54 
1 • .55 
1.57 
1.58 
1 • .59 
1.62 
1.70 
1.?0 
1.72 
1.75 
1.77 
1.79 

1.00 
1.00 
1.06 
1.16 
1.20 
1.20 
1.24, 
1.26 
lw28 
1.30 
1.30 
1.32 
1.3.5 
1.:35 
1.37 
1.42 
1.43 
1.43 
1.52 
1.54 
1.56 
1 • .59 
1.59 
1.6.5 
1.6.5 
1.68 
1.69 
l.?l 
1.7.5 
1.77 
1.78 
1.82 

1.45 

lta,f e:r i ta 
no. 811 

J.7L} 
3.77 
3.85 
3.48 
J~49 
3.54 
3.64 
3.66 
3.6e 
3.69 
3.71 
3.72 
3.77 
J.81 
:,.83 
'.3.88 
3.96 
4.00 
4.00 
4.06 

20 

w'itchweed 
Resistant kafi:r 

2.85 
2.85 
2.86 
2.87 
2.88 
2.88 
2.88 
2.90 
2.91 
2.91 
2.95 
2.95 
2.96 
2.97 
2.99 
2.99 
3.07 
3.09 
3.09 
3.11 

2.95 

20 



fable 11.-Avera.ge weights of two-J.00 seed samples f'or 20 heads in ea.eh 12 
size g:I."~ ia the cross between Ka:f'erita. no. 811 x t'Iitehweed 
Re.atstant kafir grotm. at Perkins, Oklahoma in 1948 • 

raw on,;;;, ;:;;;;gg.; .;a;g:...,,:::;,;Q:~~!..,,,. 

11/./64...ineh 10-11/64-inch 9~10/64,..i.nch 6-<J/64-inch 

2.57 2.41 2.63 2.:,a 
2 .. 12 2.67 2.68 2.53 
2.13 2.70 2~ss 2.56 
2.82 2.82 2.87 2.60 
2.as 2.86 2.88 2.64 
2.89 2.91 2 •. 93 2.80 
3.02 2.97 2.97 2.84 
3.05 3.06 3.00 2.8? 
3.06 3.12 3.07 2.88 
3.15 3.16 3.06 2.91 
3.16 3.24 3.09 2.92 
3.19 3.24 J.14 3.00 
3.28 ').27 3.24 3.04 
3.29 3 .. 29 3.:;o 3.05 
3.37 3.30 3.31 3.06 
3.49 3.32 3.32 3.08 
3 • .52 J.41 3.41 3.09 
3.53 3.49 :;.44 J. l,; 
3.58 3.62 3.44 3.20 
3~68 3.67 '.3.58 3.27 

Av~ Wt .. 3.15 .). lJ 3.11 2.89 



fypist: fl';ary Wallace Spohn 


