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LUEERITAIICE AID IiPROVELELT OF PROTEIN QUALITY
£i'D COUTELT Ii' SORGuUULi VULGARE 2ERS.

Repoirt for period January 1, 1950 to June 30, 195¢

This report includes summary informa ion on a 1963 M.S. thesis study by
Fernando Rodriguez entitled "The Influence of lopulatioa Density on the

Embryo, Seed Size, Yield and other Agronomic Characters in Sorghum bicolor

(L.) iioench"™ and a 1968 2h.Z. thesis by Ayo ébifarin entitled “"Combining
Ability ard Heterosis for Yield, Protein, Lysine and Certain Plant Charac-

ters in Zighteen Diverse Inbreds and Fifty-six Iybrids in Sor~hum bicolor

(L.) iloench™. The study by Rod:isuez is presented in tables 1 throush 12,
Jor best yields under cood conditions wopulations of 170,000 to 550,000
plaxts per hectare should be used. Due to suell seed supplies and a
montih of cool, vet conditious follouins planting the stand in this study
vas reduced to the range reported of 585,000 to 345,000. The ceneral rule
ol significant yield iacveases with population (plant density) increases
vas true in this range. The mean for 2ll genotypes was 6037 kn/ha for
the louw population and 7247 kg/ha for the hich nopulation. Seed veinsht
decreased slightly but not sisnificantly with the increase in population,
Embryo percentage, mean weisht of embiyo, percent oil, percent protein,

and percent lysine did not change significantly with populatio:x.

Jercent oil had a range among senotypes of 3.07 to 5.23% which was hishly
significant and important (Table 3). The oil percentase was a cood cuide
to enbryo pevcentase of the whole seed vhich varied from 10.5 to 13%
(other cenotypes ranged from 9.7 to 14.1% eubryo) (Table 4). The corre-
lation of the tuvo vas r = --,75. The composition of the embryo vas also
important vith the protein varying from 1C.1 to 24.7% and the lysine
varyinz from 5.5 to 6.5% of protein (Tables C and 9). In the embiyo free
seed the protein varied from 9.4 to 12.4% vhich was also a significent
range (Table 6), but the lowest entry (0793)* for protein in the embiyo

vas the highest in the embryo free seed (endosperm - seed coat). The

*All cenotypes in this rveport are civen in liyderabad numbers. Tor
purposes oi converting to I.S. numbers please use this table:

Ilyderabad I.S5.
0793 0075
031¢ 2319

1364 0503



lysine in the emlryo free seed ranged from 0.93 to 1.33% (Table 7). On
tptal seed analysis 0793 and 0319 were not significantly different aé
13.5 and 13.4% respectively (Table 10). On lysine, however, they are at
opposite ends of the scale wich 081¢ a* 2.12% and 0793 at 1.62% lysine
(Table 11). This emphasizes the importance of embryo size and improved
composition of it as a major coumon~nt of rufritinnal quality improvement
in sorshum. Apparently withir the rance of populations tested the maina
effect of population is on nuiber of seed and not size -or compositioa of
the seeds. 1In studies of relatiouship among the characters studied,
protein percentase in the eubrvo is significantly covrelated at r = +.45
vith embiyo percencage of che vhole seced (Table 12). The lLighest correla-

.0% vas of percent protein of embryo fize seed with percent

tion of -
protein in the vhole seed. The percent oil, in addition to being an ex-
cellent indication of embryo percentase, is also aa indicator of highest
percent protein lysine aud protein in the vhole seed. O0il analyses will
be run on all samples from all locations thiis yeaw. These determinations
by nuclear magnetic resonance (MMR) are by far the least exnpensive at 50
cents eacin and should be helpful indicators of qualiiy contributed by

enbryos.

Abifawvin's trials (Tables 13-17 incl.) showved some very high degrees of
heterosis and crosses of 14 parents on to &4 male steriles. The two high-
est desrees of percent heterosis for graia yield of 99.7 and 141.0% uvere
on crosses that had yield of 17,288 and 15,893 lg/ha respectively (Table
14). The third highest yielder at 13,500 hg/ha also had a2 very high de-
oree of heterosis at 79%. Wine othew crosses had perceat heterosis of
over 50%. Illeterosis for nrotein percent vas usually necative but some-
times very relatively lov as ian the case of the high cross, W x 2, at
-50.9 and the second highest cioss, C xx 5, vhich had the high percenteage
heterosis foix yield, was one of the ~reatest nerative hetevosis per-
centanes of -24,2%, vhile the percent heterosis for lysine percent was
+-.1% and --13.5% respectively. The highest protein yield per acre as well
as the lysine yield were preseant in the highest yielding cross. The
second hichest yielding cross (C x 5) tras e:iiceeded in protein yield
(Table 17) by eight other crosses due to its negative heterosis for pro-

tein. The grain yield was positively correlated with protein yield at
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.€3 and with lysine yield at .73 (Table 1§). Plant leisht ves also corr-
elated with panicle grain weigint at .91, protein yield at .79, grain yield
at .76, and lysine yield at .61. Leaf aumber is also highly siznificant
and positively associated witl: these same characters. 3Seced size (gm/100
seeds) had positive corrvelations of r = +.42 vith grain yield and 1 =

+.51 with protein yield. Days to bloom was positively associated with

grain yield at v = .69 arnd nrotein yield at r = +.04.

Thus growth per day is of ceanstant concewxn but vithia each watuirity group
there are variable leaf numbers and types of plant mornliology. Present
evidence shous distinctly supevior vield and quality conbinations on

some of the taller and medium to later maturity types which are 6 to 9

teet tall,

Table 1. Yean grain yield of six sorghum genotypes {or three population
densities (¥g/ha). 1968, rafayetie, Indiana.

Populatioa (Plants/iectare)

Genotype
86,450 172,900 345,839 Mean

flartia x 0793%  7,945.36 10,150.15 5,792.9¢ 5,962.99
0819+ 7,154.66 6,670.33 7,561,01 7,195,33
RS610 6,224.79 5,285.06 6,078.44 6,396.43
Martin x 1884%  4,300.00 6,549.98 8,304.32 6,384.79
0793+ 5,8334.03 6,030.75 6,703.16 6,139.31
Martin B 4,764 .94 4,548 .33 5,445.95 4,919.74
Granrd Mean 6,037.38 6,739.26 7,247.65 6,0674.76

%A1l genotypes in this report arve given in Hyderabad numbers. Tor
purposes of converting to I.S. numbers please use this table:

Hyderabad 1.5,
0793 0075
081¢ 231¢

1884 0508


http:6,674.76
http:7,247.65
http:6,739.26
http:6,037.38
http:4,919.74
http:5,445.95
http:4,548.33
http:4,764.94
http:6,139.31
http:6,703.16
http:6,030.75
http:5,834.03
http:6,384.79
http:8,304.38
http:6,549.98
http:4,300.00
http:6,396.43
http:6,678.44
http:5,286.06
http:6,224.79
http:7,195.33
http:7,561.01
http:6,870.33
http:7,154.66
http:10,150.15
http:7,945.86

Table 2. lean 100 seed wight of six sorghum genotypes for three

population densities (gm).

1968, Lafayette, Indiana.

Population (Plants/Hectare)

Genotype

86,450 172,900 345,800 Hean
0793 4,20 4.01 3.86 4.02
Martin x 0793 3.79 3.72 3.65 3.72
0819 3.59 3.65 3.42 3.55
Martin x 1884 2.83 3.09 2.93 2.95
RS610 2.71 2.76 2.70 2.72
Martin B 2.73 2.59 2.56 2.63
Grand Mean 3.31 3.30 3.19 3.26
Table 3. Mean percent oil in the seed of six sorghum genotypes for

three population densities.

1966, Lafayette, Indiana.

Population (Plants/Hectare)

Genotype

86,450 172,900 345,800 lHean
0819 5.22 5.47 5.12 5.28
liartin B 3.53 3.52 3.42 3.49
lHartin x 0793 3.40 3.50 3.42 3.44
0793 3.25 3.42 3.32 3.33
RS610 3.25 3.22 3.38 3.28
Martin x 1884 3.00 3.07 3.13 3.07
Grand ilean 3.61 3.70 3.63 3.65




Ta'lze 4, dMean cubryo as pevcent of tihe vhole seed of six sorghun
gewocypes for thyee jpopulaiion densities. 1968, lefayetie,

indiana.

Je.otype -.‘__m_._ffﬁiiﬁgégiw(Plénts/dectafgl

86,450 172,900 345,500 Mean
0El9 13.50 13.98 14,15 13,82
ns610 12.05 12.30 12.05 12,13
Vlartin B 11.28 11.45 11.77 11,49
Mariln x 0793 10,85 11,35 11.50 11.23
Mawtin x 1884 10.90 11.10 13.65 10,58
0793 10.60 10,40 19,55 10,52
Grand Meen 11,53 11,76 11,78 11,69

Table 8, Mean veight of the ewbiyo of six sorghum genotypes fow three
population deasities {(ug). 1968, Lafeyette, Indjiana,

Population (Plants/Hectare)

Genotype

86,450 172,600 345,800 Mean
0819 4,53 4,82 4,567 4.71
Martin x 0793 3,95 3.97 4,02 3.9¢
0793 &.00 4,00 3.87 3.98
R5610 2,92 3.22 3.28 3.13
Hartin ¢ 1384 3.05 3,28 3.02 3,12
Martin B 2,90 2.82 2.90 2.35

Grand iean 3.57 3,69 3,63 3,63




Table 6. ifean perce:t protein in the embryo free seed of six sorghua
genotypes for three population densities. 1953, Lafayette,
Irndiaza,

Lonulation (Plants/Hectare)

Genotype

86,450 172,900 345,800 Mean
0793 13.00 12.20 11.85 12.36
0519 12.28 11.80 11.03 11.70
Martin B 11.80 12.13 10.85 11.59
Hartia x 0793 11.17 10.43 10.78 10.7¢
R6510 2.20 9.70 ¢.30 €.50
Martin x 1884 ¢.55 9.55 §.95 9.35
Grand jlean 11.27 1C.97 10.47 10.90

Table ¥, lean lysine as pevcenat of proitein in the enmbryo froe seed
six sorshum pgenotypes foxr chree populacion densities. 19
Lafayette, Indiana.

Population (Planis/liectaze)

Genotype

86,450 172,900 345,800 i<can
0819 1.30 1.30 1.490 1.33
Hartin x 1884 1.12 1.24 1.19 1.18
Martin xz 0793 1.15 1.12 1.13 1.13
RS610 1.02 1.13 1.12 1.09
0793 1.02 1.11 1.10 1.08
iiartin B 0.88 0.99 1.08 0.96

Grand iican 1.08 1.15 1.17 1,13




Table 8. liean percent protein in the embryo of six sorghum genotypes for
three population densities. 1960, Lafayette, Indiana.

Population (Plants/llectare)

Genotypes -

86,450 172,900 345,800 Mean
0619 23.45 25,13 25.47 24.68
Martin x 1884 20.98 21.75 25.85 22.86
RS610 22.28 22.73 23.35 22.78
Martin B 23.32 20.48 23.75 22.52
Martin x 0793 20.50 22.68 20.75 21.31
0793 16.30 19.13 19.00 18.14
e - ———
Grand ifean 21.14 21.98 23.03 22.05

Table 9. 1fean lysine as percent of protein in the embryo of six sorghum
genotypes for three population densities. 1968, Lafayette, Indiana

Population (Plants/Hectare)

Genotypes

86,450 172,900 345,800 tlean
Martin B 6.60 6.87 5.95 6.47
0819 5.50 6.75 6.22 6.16
RS610 6.51 5.55 5.49 5.85
0793 6.74 5.60 4.90 5.75
Martin x 0793 5.85 5.20 6.01 5.69
Martin x 1884 5.66 5.23 5.62 5.50

Grand Mean 6.14 5.87 5.70 5.90




w-ble 10. Hean percent protein in the vhole seed of six sorghum geno-
types for three population densities. 1950, Lafayette,

Indiana.
Populati~n (Plants/lectare)

Canotype -

86,450 172,900 345,800 Mean
0743 13.23 13.53 13.10 13.52
0819 13.87 13.55 12.73 13.38
Mactin B 13.68 13.50 12.55 13.24
ilaviin x 0793 12.28 11.95 12.00 12.08
RS610 11.05 11.10 10.70 10.95
dartin :z 1884 10.77 10.57 10.45 10.60
Crand Mean 12.60 12.37 11.92 12.30

Tabie 11. wsean lysine as percent of protein in the whole sced of six
sorshum cenotypes for three population densities. 1968,
Lafayette, Indiana.

Population (Plants/ilectare)

86,450 172,900 345,500 llean
021¢ 1.92 2.19 2.24 2.12
Mavtin x 1884 1.98 2.03 2.08 2.03
RS610 2.02 1.98 2.03 2.00
Martin x 0793 1.89 1.81 1.89 1.86
warein D 1.77 1.78 1.9% 1.82
0793 1.62 1.66 1.57 1.62

Grand lcan 1.87 1.91 1.96 1.01



Lable 12, Sirnle correlation coeflicients among 1€ chavict:rz 22 3iy Sl o nSiyass over three population densities. 1665
wafaysite, Indiara.
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o =S fy o = o el = G o i [ B2 4> TR o0 R W 2 e R =20 =R O
Panicle
length Sl - LEx»x - L7xs - 09 LShixx RS = 65%% - L7xx - GRwx - LBxx - 33 ~.53%x% .C3 -.05 -.02
Kead cxertion -.50%¢ - Lo¥x - 0ok .0l LZEe - 5Gxx - Lhgys - fGeax - Lhwx - 28 - L5xx - D3 -.0Y -.22
Flant height J75¥% Lhwx 10 LSexEy 80xx 2l SEx¥  [30% Sbxx 27 .08 -.0k -.0kL
Weight of 1C0 seeds .35% .21 LELwx JsEE - 07 .26 50 .17 L5xxe - 30% - 22 -.03
Yield .05 .17 31 .05 .15 -.12 .33% -.18 .21 .07 -.09
Length of flag leaf Llirx - 11 =L - 30% .07 -.32% -0k -.17 -.28% .16
1
o Vidth of flag leaf JA2¥x - 15 .22 2% - 13 Lo - 27 -.2h .16
4
. Gmbryc weight L56*x ST 3L L7 .39%* .12 .11 -.02
ombrys % of whole seed LISy - 03 LBxx .11 L51%x Lsxx - 01
“ oil in seed 23 .53% Ll 35% 27 .08
7 protein in embryo free seed -.21 LB89%x - LTxx - LT7wx 39
¢ lysine in embryo free seed++ -.13 PSS J3ux - 3L
7 proteirn in whole seed =.hsxx -~ 05 .13
7 lysine in whole seed++ .2€ .33*
prctein in embryod -.63%x

*Significant at the .05 level
*#5ignificant at the .01 ievel
++Lysine as mercent of the protein
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~22a 1n the nale sterile crosses

lnule Lt iliemlor o0 2 oe rale and ferale pur
1562 - .
Cone Hydoratad e Group Pedigree
No. o No Name
1 1cke 28z2 E-Caudatum-Kartir Red Swazi local
2 361k 5L37 *S-Caudatum~Kafir Iyungu - olam
3 a2z Rs5 2%-Caffrorum-Durra SA 1797 Gurno
L 17h5 129 3% -Caudatum=-Kafir Hegari €£L5-11-1-1-2
5 1735 115 3~Caudatum-Kafir DD Wh. Keg. SA 66L5-L
& S5 5G7TL Sh-Cauvdatum-Kafir 250 Geterita Gondalz 12
7 53C: 3)4)-‘1 s3~-Caudatun 178 Abu udar
8 et 8295 3%-Caudutum-Ka 5 ¢ f1lbcs 7-3
9 Y 35645 33-Caudatum D37 Wad abis
10 2Lgo 357 2Z-Caffrorunm Sk <002 - 1 Short DD SS Yek
11 2151 293¢ 22~Caffrorum SA BO2E-2-5-2
12 2167 2Gk2 22-Caffrorum SA 8026-1-2U-M-2
13 Unkrown Inbred Sclection from CK 6CxH 7910
1k Unkrnown Inbred Selection from 7763/55Hx1308
15 RS £1C
16 Vheatland B lirne Wheatland (W)
17 Combine Karlir €0 F line Combine Kafir 60 (C or CK 60)
18 Redlan B line Redlire (R)
19 Vartin B line Mirtin (M)
! 2o InTomnsiions were obtaired from the Indizsn Jowrnal of Gonoties & Plunt Breeding,
SO
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Table 14  Percent heterosisl of 56 Fl hybrids for grain yields, protein %,

lysine %, protein yield, aad lysine yield

Grain

ield Fl Grain Protein Lysine Protein Lysine
yie hyb¥id yield % % yield yield
rank
1 Wx2 99, T¥* -6.9 1.0 115, 1% 122,0%%
2 Cx5 141, 6% “2l 2% 13.5% 8l Lywx 109.6%*
3 Cx? 79. L 4.6 2.0 B7.3%+ 91, 1%
Y Rx 7 b1, 8w 1.0 8.5 39,0% 60.2%x
5 Rx?2 38.6%% -1.9 1.0 3B, 3wx Ul x
6 Cx7 o Lo L 1.9 5.5 Ll Baex 51.6 %
7 R x 8 35, 7 4.6 -2.6 Lo, 5 L1,2%
8 Mx 8 35,6 %% -17.6%x -1.0 IR T8, 5%
9 R x U 34, 1w -12, 3% 10.8% 25, 8+ 50.5%%
10 Wx5 79.2%x =21, T 10.5 13,0 75.2%%
11 Wx 8 28.1 2.6 =L ,2 35, 8% 25,8%
12 Rx1l 27.5 L.6 =il 35.0%% 36, 7%*
13 R x5 26.8 =20, 8u# 4.5 12.8 2l 3xx
14 Mx5 86 ,6%% =26, 1%¥ 0.0 25, 8%% 55 . bwx
15 Mx 1l 67.9%% =144, 1k -7.5 L3, 8% L3, 6%
16 Rx9 23.9 -1.9 -5.3 22.6% 27.6
17 R x 3 23,1 <9, 8xx -2.,2 26, 1 21.0
18 Wxh 68, 5% «16 b 0.5 L0, Qux 55.6%%
19 Wx 1l 27,0 -4.3 -5.6 35.3%x 22.5
20 MxU 59, 9% ~15,5%% ~14, 7%x 31.hx 43.5%
21 Cx8 18.6 -0.9 7.2 17.0% 26.0
22 C x U 73.9%% -18.6%% 7.4 L1, 7%% 51.8x*
23 Mx?2 40, 3%% ~19.,0%% ] 27.0%% L8, 0%
2L Mx3 61, 1%% -9, Bxx 1.1 50,4 % 55, 5%
25 Mx 7 18,7 =16,2%: 9,5 2R,6%% L8, 3%xx
26 Mx 9 L1, 3%% =15, 5%x -£,8 25, 3% LB, 1%x
27 Mx 3 49, 6% =15 ,5%% -5.6 26 .2%% 32.8
28 R x 11 11.1 -5.3 2.6 11.2 18.1
29 Cx9 37.0% -5.6 -1.0 28.9% 28.1
30 C x 10 75 . 5% ~5.5 -2.3 T1.3%% 76 L%
31 Cx3 75.3%% -9, 8% -1.7 TL,9%% 69.2%%
32 Wx7 11.6 -6.0 0.0 17.0% 1.7
33 cx 11 62.8% =13, Lt 6.6 39.1%* L7.o%
34 Wx 12 38.5 «28,0%* 21.5%% 35.2%% 66 L *x
35 Wx 9 16.6 -3.0 -10.6* 22.2% 2.2
36 Cx1l -0.5 13.3%% -3.0 12.4 7.8
37 Mx 11 24,8 -17.6%% -1.5 2.9 23.2
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Table 14 (cont'd)

Grain

vield Fl Grain Protein Lysine Protein Lysine
Tank hybrid yield % % yield yield
38 R x 10 -7.7 -9.2 2.7 -13.9 1.9
39 M x 1k 20.5 0.7 -2.2 21.0% 33.9
Lo Wox 11 23.5 -22,0%* 6.6 3.6 17.9
41 Mx 10 18.4 =19, 0% -8.2 -3.8 19.8
L2 Wx 13 18.6 b7 1.1 12.4 26.6
43 R x 13 -12.9 ~1h, 1% 1.6 -8.7 -11.h
inn Rx 12 -15.3 =34 b 11. b -18.3%  -10.5
L5 Rx6 -17.2 -11.8%* 3.8 -12.7 -11.4
he Cc x 12 31.2 =27 Lxx L,8 3h.9%  L5.h
L7 Wx 1 12.8 “B,7%% -1, 23.0% 23,9
48 Mx 12 -3.2 -2L 6% 13.3*% -19,9% 0.6
49 C x6 15.1 -7.9% 1.1 2.5 14,8
50 R x 1b -29.7*% -1k 5% 0.5 -22,7% -23.8
51 C x 13 -5.2 -2.5 -2.2 -11.9 0.0
52 W x 10 -5.1 -7.8% -6.8 -13.5 0.6
53 Mx6 -9.5 -9, 9% 10,8 -19,L* -6.8
54 M x 13 -12.6 -5.6 14 . 8« -17.2% -2.8
55 Wax6 -11.0 ~11.0%* 12, 7% -13.9 -1l,3
56 C x 1h -9.2 ~13.0%* 1.6 -11.4 e.8

Heterosis :* percent above better parent

2Yield rank: ybrids are presented in descending order of grain yields
3Percentage lysine is the proportion of lysine in the profein

Cignificant at the .05 level

**significant at the .01 level
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Table 15 Percent heterosisl of 56 F1 hybrids for grain weight per panicle,

100 seed weight, and days to half bloom

Grain T Panicle 100 Days to
yiel, 1. grai. seed half
rankg hybrids welight weight bloom
1 Wx2 L3, 2%x 0.0 11, 7#%
2 C x5 54, 3% 2 5.5%%
3 Cx2 60.0%% 29,2% G .2%%
L R x 7 60.0%** -3.8 1.1
5 R x?2 57 . 3%% 11.5 13.0%*
6 Cx7 90  l* 16,7+ -3 L
7 Rx8 57.8%* 26, 9% -0.2
8 Mx8 10U Lwx 23.1%x% -5.8
9 R x k 15.7 =7.7 0.5
10 Wx5 38.7 =17.9%% 9.8
11 Wx8 100. 9%+ 25.0%% -1.0
12 Rx1l 56 . 6*x 23. 1%* 6.2%x
13 Rx5 55,8% -11.5 5,2%%
4 Mx5 75 hLxx 0.0 0.0
15 Mxl 81.3%x 20.0%% 6.2%¥
16 R.x 9 92 Lxx 3.8 ~3.3%
17 R x 3 43.0 3.6 -6 Lxx
18 Wx b 37.2 -1k . 3% 1.6
19 Wxl 83.8xx 21 Lxx G.o*x
20 Mxbh 9.4 0.0 1.3
21 Cx 38 67.5%x 26,9 =7.3%x%
22 Cxb 31.2 0.0 7.3%%
23 Mx2 57 . 3% 30.4%x 7.8%%
2L Mx3 L41.2 3.6 -3, 1%
25 Mx 7 9L, 2% 13.0 -1.8
26 Mx 9 103. 1% 4.3 -3.3
27 Mx3 38.5 16. 7% -5.9
28 R x 11 56 . T*¥ =7.7 -3.6
29 Cx9 18.1 20 .8%* =l Bu®
30 C x 10 20.6 b2 -6,6%
31 Cx3 31.8% 20.8%x -8, 7%
32 Wx 7 2l . 2%x -10.7 1.8
33 C x 11 41.3 L,2 -10.0%%
3L Wx 12 1.7 -17.2%% 3. 2%
35 Wx9 k2.0 ' 7.1 ~14, 3%
36 Cx1l 38.2 28.0%* 5.7T%%
37 Mx 11 36.6 0.0 ~13.0%
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Table 15 (cont'd)

Grain F Panicle 100 Days to
iel 1. grain seed half
ankg hybrids weight weight bloom

38 R x 10 25.8 -11.5 -1.5
39 M x 1k -13.6 -4.7 -8.2%%
Lo Wx 1l 11.3 -14,3% <l 6%
L1 Mx 10 27.1 4.3 ~T7.T%%
L2 Wx 13 -13.3 7.1 -0.7
L3 R x 13 -31.k -3.6 -1.0
Lh R x 12 3.1 -10.4 =l 2%%
45 Rx6 -8.1 -7.4 -12,2%%
L6 C x 12 49, 5% -6.9 =10,5%%
47 Wx 1 3.8 -7.2 -2.3
L8 Mx 12 29.6 ~13.8#% =8,0%*
L9 Cx6 15.2 YR <l , Bx*
50 R x 1k 7.7 «11.5 ~2,3
51 C x 13 -21.5 -1k, 3% «3,5%
52 W x 10 -1.7 -21.4 ~2.9
53 Mx6 -6.2 «18.5%% ~8,2%%
54 M x 13 -3.8 ~10,7 2.8
55 Wx6 -2k.9 =50,0% =11, 1%%
56 C x 1k -11.4 ~4,2 «8 2%
Means

I R N N R I L R . SR S R
Iﬁeterosis - percent above the better parent

2Grain yield rank: hybrids are presented in descending order of grain yield
*
Significant at the .05 level

*-H#
Significant at the .0l level
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Table €. Intercharacter phenotypic correlation coefficient for the 56 F, hybrids grown in 1968l

o = £ )

g 2 32 985, Fsg %2 dw 2. o H. 2.

3 2 = T e I [ g o & Stz 3% £ 0 o5 a5 35
Days to
bloom L90%x  8B0o%x  58%% - 09 L1200 bS5k Bowx 3bx -.36%x .32% LEO¥x LOlixx powx
Leaf number B2 WSxx - 12 A5 LShxx Blxx LExx - 31 .29% .69*x L6T7%% E1xx
Plant height RIS R .01 .23 LT3%% Q1x%x  63%xx - 21 .07 L TE** LTOx# 61%x
Leaf area .ol .28% |14 L7 - 09 -.30% .30% .38%* .3e% 28%
Panicle exertion .03 -.19 .13 -.1k 8% - 18 -.12 .CE o8
Panicle length -.32% -.15 - b1l - 17 Lowx - 23% -.30% -~.08
Threshing % LT3%% 56 %x% - 25 -.0k LTL¥x T8 L8xx
Panicle grain weight B2%x - 31% .15 LTE8%% L93%%  Eoxx
100 seed weight .02 -.20% Lowx LS1ex 3ox
Protein % - 69%%x - L8xx - 14 ~.38%x
Lysine % .26 -.00 L3hixx
Grain yield .93%x LT8%%
Protein yield LT3%%

*Significant at the .05 level

1

#*Significant at the .01 level
With 54 degrees of freedom values of .26k and .342 are significant at the

.05 and

.01 level respectively
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Table 17. Mean values of grain yields, grain weight per panicle, seed weight, % protein, % lysine, protein
yield, and lysine yield for 56 Fl's grown in 1968

Grain Grain wt./ 100 e . Protein Lysine
Hybrids yield panicle seed vt. Pl;teln Lys%ne yield yield
(kg/ha) (gm) (gm) » (kg/ha) (kg/ha)
1 Wxe 17,288 123.7 2.8 10.8 1.98 1,876 37.3
2 Cx5 15,893 81.0 2.5 9.1 2.27 1,448 32.9
3 Ccx2 15,5C6 103.0 3.1 10.3 2.00 1,605 32.1
L Rx7 1k ,700 103.5 2.5 10.5 2.17 1,545 33.8
5 Rx?2 14,358 106.2 2.9 10.6 1.98 1,535 30.4
6 ¢cx7 1k, 166 123.2 2.8 10.7 2.11 1,520 32.0
7 Rx 8 14,061 100.5 3.3 11.3 1.88 1,588 29.8
8 Mx 8 1k ok 130.2 3.2 11.7 1.91 1,653 31.6
9 Rxb 13,900 77.2 2.4 10.0 2.26 1,39 31.6
10 Wx5 13,k05 83.5 2.3 9.4 2.21 1,2h7 27.5
11 Wx 8 13,274 128.0 3.5 11.3 1.85 1,513 27.7
12 Rx1 13,218 103.7 3.2 11.3 1.91 1,499 28.7
13 Rx5 -3,1k1 90.7 2.3 9.5 2.09 1,252 26.1
i Mx 5 13,035 8,2 2.3 10.5 2.00 1,390 27.5
15 Mx1 12,960 120.0 3.0 12.2 1.84 1,589 29.3
16 Rx9 12,833 112.0 2.7 10.6 1.96 1,359 26.8
17 Rx 3 12,758 83.2 2.9 11.0 1.81 1,400 25.h
18 wx b 12,605 91.5 2.k 9.7 2.05 1,229 25.2
19 Wwx1l 12,397 121.7 3.h 11.1 1.85 1,380 25.0
20 Mx b4 12,360 73.0 2.3 12.0 1.7k 1,452 25.4
21 Ccx 8 12,289 106.7 3.3 10.6 2.07 1,304 27.1
22 Ccxkbk 12,184 87.5 2.h 9.2 2.19 1,122 24 .6
23 Mx 2 12,145 106.2 3.0 11.5 1.88 1,406 26.2
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Table 17. (cont'd.)

Grain Grain wt./ 100 Protein Lysine Protein Lysine

Hybrids yield ranicle weed wt. ; yd yield yield

(kg/ha) (&m) (gm) » » (kg/ha) (kg/ha)
2h wx 3 12,053 85.0 2.9 11.0 1.53 1,312 2L 1
25 Mx 7 11,950 123.7 2.6 11.9 2.1C 1,Lk23 31.3
26 M x 9 11,864 102.0 2.k 12.0 2.93 1,423 22.4
27 M % 3 11,567 €5.5 2.8 12.0 1.0 1,395 23.5
28 R x 11 11,511 9L.2 2.4 10.7 2.01 1,23k 2L .3
29 C x 9 11,500 114.5 2.9 10.1 2.05 1,140 23.7
30 ¢ x 0 11,311 3.0 2.5 10.3 2.1k 1,180 25.L
31 C x 3 11,209k tg.2 2.9 11.0 1.5 1,08 22. ¢’
32 wx 7 11,262 112.7 2.5 10.4 2.00 1,228 2h .2
33 ¢ x 11 10,4005 L2 2.5 11.0 2.0g 1,153 23.9
3 W ox 12 10,357 1.2 2.4 11.5 2.20 RS 23.8
35 Wx9 9,755 55.5 3.0 1.2 1.95 1,i%0 18.9
¢ Ccx1 9,707 91.5 3.2 il1.9 1.¢5 1,1L7 22.0
37 M x 21 9,647 €5 2.3 1.7 1.5 1,237 21.8
38 R x 10 2,568 73.2 2.3 9.9 2.25 ¢ 21.k
.39 Mx 1L 9,316 ba.5 2.3 1L.3 1.78 1,327 23.7
Yo W x 11 9,236 &7.0 2.4 9.9 2.09 203 19.1
41 M= 10 9,155 €1.0 2.4 Ty 2.01 1.C63 21.2
b2 wx 13 Q,03k 683.5 3.0 1.2 1.83 1,099 20.0
L3 R x 13 9,02k 54.2 2.7 11.0 1.88 1,013 18.6
Ly R x 12 8,781 60.0 2.6 10.3 2.c6 907 18.8
45 R x 6 8,574 53.5 2.5 11.2 1.02 369 18.6
4 c x 12 8,L58 78.5 2.7 11.4 1.65 971 18.9
L7 W x 1k 3,4k1 62.5 2.6 12.6 1.8¢ 1,073 19.2
48 M x 12 7,478 62.2 2.5 11.8 2.04 885 17.8
b9 ¢ x 6 7,415 60.5 2.5 11.7 1.88 R71 16.3
50 R x 1k 7,284 62.7 2.3 11.8 1.86 858 16.0
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Table 17. (cont'd.)

Grain Grain wt./ 100 . . Protein Lysine
Hybrids yield panicle seed wt. Pr°;e1“ Lysine yield vield
(kg/ha) (gm) (gm) ° (kg/ha) (kg/ha)
51 R x 1k 7,226 Li.2 2.l 11.9 1.82 £¢2 15.8
52 W x 10 7,097 59.2 2.2 10.7 2.0kL 754 15.€
53 M x G €,9% k5.0 2.2 12.8 1.85 891 16.5
5h M x 13 €,753 Lé.2 2.5 13.k 1.8€6 915 17.2
5 Wx6 6,661 45.2 1.4 11.3 2.0k 751 15.3
5 C x 1k 5,95 46.5 2.3 12.0 1.89 702 13.3
RS €10 7,645 55.2 12.1 1.93 930 17.7
LSD .05 level 1,62k 25.3 0.36 1.0 0.2z 186 6.0
LSD .0l level 2,301 35.8 0.51 1.k 0.31 263 8.4

—_ W ]



Mean 2f the

parental lines for

grain yieid and RS 610 and other characters

[] -
- O 5 04?3 g wg © o o

o] L 42 Ko — Q ~ e ~ 3 . [« ot (]
Parents S{ 0 g “ . 'E{_\A o o g'aa o s m.g Sﬁ 245’0 3 5@ 83 SS
52 Ta §2 CE 89 & s 8 5¢g g¢& a% g a.e 29
o AR e 2 T~ (SO R [ VIt St U e & 3 A =g
18 10,363 96.2 12.1 1L3.7 117.6 T€.9 58.2 2.6 7.6 21.5 10.8 1.85 1,110 21.0
8 10,360 103.2 k.2 157.5 190.k 7R.7 €3.7 2.6 -3.2 21.3 10.7 1.93 1,114 21.5
7 10,090 111.5 15.5 185.0 2€1.8 79.9 €h.7 2.2 8.5 22.92 10.4k 2.00 1,05¢ 21.1
1 O, 757 °¢.2 12.0 166.2 1:€.3 S0k €6.2 2.5 1.2 21.3 o5 1.99 1,020 20.L
2 B €53 9.2 12.0 175.0 207.1 78.2 &7.5 2.3 3.0 20.& 3.9 1.9€¢ 85k 1£.8
9 §,39k  112.2 1€.0 211.2 220.6 77.5 50.2 1.7 L.6 20.0 10.7 2.07 200 18.5
19 7,729 59.5 11.7 131.2 1w€.c 76,0 LS.0 2.3 10.5 29.¢ .2 1,60 1,105 17.7
RS610 7,6L5 81.5 16.9 137.5 133.1 77.6 S5.2 2.4 10.8 oh.& 191 1.93 230 17.7
13 7,620 9l.2 11.7 123.7 152.¢ 76.3 46.5 2.8 10.h 22.3 12.&8 1.b2 978 15.8
1€ 7,430 95.2 12.2 108.7 157.1 79.0 €0.2 2.8 5.6 p2f., 11.6 1.81 572 15.5
L 7,005 £9.2 11.7 108.7 12k.8 (7.2 F€.7 2.1 5.0 20.0 11.3 2.c¢h 792 6.2
6 ¢,652 1.5 2.7 125.¢ 115.1 72.7 40.7 2.7 il.o 29.6  12.7 1.€7 850 1ik.2
5 6,570 b5 115 107.5 k9.2 €48 29,7 2.1 -1.9 22.2 2.0 2.00 785 15.7
17 €L00 89.0 10.5 130.0 120.9 75.7 52.5 2.4 £.5 23.5  10.5 1.5 €8 13.0
11 £,30€  101.7 12.0 156.2 139.7 5.1 Lo.s 2.2 7.4 32.6 12.7 1.% 829 16.2
3 5,960 98.0 12.0 172.5 117.¢ 7.k Ll.7 2.k 12.4 18.7 2.2 1.77 726 12.7
10 5,8L0 98.0 11.7 125.0 121.1 72.7 42.5 2.3 £.9 35.3  10.9 2.19 €63 1L.L
1L 5,33L 97.2 12.5 91.2 129.8 75.€ 3h.2 2.4 L. 233 13.8 1.8 731 13.2
12 4,601 99.7 12.5 137.5 12k.5 €6.3 36.5 2.9 L.8 30.8 15.7 1.80 720 12.9
LSD .05 996 2.7 1.5 7.6 49.0 9.5 30.4 .38 5.0 5.2 1.1 o0.23 112 9.5
ISD .01 1,Lki1 3.¢ 2.2 10.8 €9.3 13.5 43.0 .5k 7.0 7.4 1.5 0.32 159 13.4




