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Ini' the present case it might be due to the presence
of 5m;_ctite clay mineral.
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HETEROSIS STUDIES FOR GRAIN YIELD CHARACTERS
IN SWEET SORGHUM .
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ABSTRACT

Superior crass combinations for seven grain yield related characters were selected by
heterosis study from 42 cross combination of sweet sorghum (7 x 7 diallel cross of six sweet sarghum
variety and ‘oné grain sorghum variety). The cross combination AKSS 3 x 88V B4 for more plant
height, HES 4 x S5V 108 for earliness and €O 26 x'AKSS 5 for belter grain yield is recommended

from the study.

KEY WORDS :

' Plant breeding research in sweet sorghum is a
fecent development. Identification of supcrior
- genotypes is of immediate necessity for further
_improvement  through  breeding  programmes,

Heterosis was recognised in sorghum only in 1927
by Conner and Karper (1927). Heterosis study is
the one method widely utilised for the selection of
superior cross combination, Hence, the present
study was taken up to sclect superior hybrids for
grain yield characters based on helerosis in sweel

sorghum.

MATERIALS AND METHODS

. Experimental materials consist of six sweel
«rghum varieties viz. SSV 84, SSV 74, S5V 108,

sy L] NI, T

Sorghum, Heterosis, Grain, Yield

varicty (CO 26). The scven parents have heen
crossed in a 7 x 7 diallel mating design. The
resulting 42 hybrids along with scven parenis were
raised in randomised bloch design with threc
replications. Observations were recorded for seven
grain yicld related characters. Helerosis over mid
parent (relative heterosis), over better  pareni
(heterobeltiosis) and over standard parent (srndand
heterosis) were calculated.  Significance o
heterosis was tested by ‘1" test as per (he formula
given by Wynne er al. (1970). The stuly wis
conducted during 1990-92.

RESULTS AND DISCUSSION

Heterosis  value  of  dilferent  hvbnd
wrmihinatinne ie aiven in the Tahle 1. In resoect of .
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Tablel. Extimation of helerosts over mid, better and standard parents for different characters in important hybrid

comhbinations . .
] Plant height Leaf area/Plant Days to 50% Nowering -

Eniries DI DIl DI DI DIl DIl DI pn____ DIl
CO26x S5V74 -12.28% =28, 10* -12.02%* 14.67 - 17.61% -4.23 7.09%* 098, . -“3957**
CO26 x S5VI08 -4.52 S1626%% L1 15% 4731%* 5507 67660 HO98"" -2.44 -10.3[*=
CO26 x AKSSS O B5*e 24.80%*  _1].90% 2157 -3532**  4040%* 24 098 - 707"
026 x HES4 0.23 -14.09%* 6,96 4,79 =535 = 51.36%* |70 -1652%* -2332%=
CO26 x S5VE4 §.38* -343 -3.43 4.08** .09 -1.09 2.34 683 =179
CO2Gx R55V3 0.90 -16.64%* -0.05 33,13~ 16.43 -21.07* B.25%* 8.7 0.00
AKSS55 x CO26 30.43n= 8.80% F7a3%F  pRI**  3B65* 8.4] 2.18 29 -5 3gns
AKS55 2 55V74 368 1.42 24.12** 10.29 -1.76 7.22 4,09%* lad -5.38%=
AKSS5x S5VI08 §.03= 2 19.63%*  34.17** 28.85% (.74 3.00* 0.97 -5 83
AKSS5 x HES4 9.43* 535 23.00% 45 83** 20,83 -5.52 T OBA43r B0 0.90
AKSS55 x S5VE4 3530 2547  4G.85%* 3493 2021 2021* 2.09 577 -1.35
AKSS5 x RS5V3 632 5.04 25.06* -3.75 -10.14 -20.75%* T.05% g0 045
HES4 x CO26 497 a.60* 2.1 -12.24 -12.77 55,17 16.50%% .16, 10" -22.87ns
HES4 »x 85V74 1.59 7.26* 13.50*= -12.75 S37.09%% 0 26, 87** 4. 78%*  11.10** 3.13%% "
HES4 = S5V108 5.06% -1.94% -[}.3] A5.41**  -§322%F 6633 .25.46** 2223 27804
HES4 » AKSSS 19 58" 15.11**  34.72*  75.29**  4525** 1357 -1L12%* S1L12*  -1749**
HES4 x S5VE4 2621+ 21.38**  3].44%= 30549~ 5.63 563 - 1.40* 2.41 493
HES4 x RSSV] |5, 24%* .B6** 31.40%= 55264  36.47** -7T.48 8.70 §.70%= 0.80
S5VEd x CO26 f.93* 4.71 4,75 $2.37**  37.49%* 37 .49*= 234 1526 -1.79
SSVE4 x SSVT4 16,63+ 506 20.6R*= 6.56 -8.85 15.21 (.66 1.35 1.35
SSVaE4 x SSVI0R 549 3.60 745 26.06%" 8.41 g.41 4.46% 5.75* 4.03%
SSVE4 x AKSSS 1472 6.37 24 49%+ 10,93 =117 - 1.17 6.73%* 1057 3,04
55VE4 x HES4 22,13 1746%*  27.20** 28.91 242 =242 -3.26* 1.00 5,13
SSVE4 x RSSV3 1540"* 5.82 26.89*+ 12.15%* -5.91 -5.91 0.46° 4.35% -3.13
RSSVIx CO26 2008~ 6.64 2T.87** 26.89* 10.97 -24.77* 12.62*  13.17** 4.03*
RSSV3x S84 0472 -10.33%* 9.73* T7.40 -1498 -1.18 6.1 5%* 0.96 -T.62%*
RSSVIx SSVIOE 253 -4.42 1461 15.67 12,30 - 19.16 4.17**  §.78** {189
RSESV3Ix AKSSS -0.33 -1.53 JR.08%™ 24.21* 1596 -9.34 o.87*  10.15** 224
RSSVIx HES4 24 44+= 18.30%= 4] 06** 5746 - 3B 40** -6.17 2,00+ 2.85 =4 48*
RSSVIx SSVE4 15,64 6,04 27.15%**  49.86%% 2572*+ 2572+ 5,120 -1.45 -§.52*
SE 6.21 828 .28 0.05 0.07 0.07 1.01 1.34 1.34

D1 - Heterosis over mid parent

D 11 - Heterosis over better parrent

** - Significant at 0.01 level

* . Significant at 0.05 level

D I - Heterosis over standarad parent

plant height, considerable extent of heterosis was
noted 12 out of the 42 crosses studied significantly
excecded their better parental values. The
heterobeltiosis ranged upto 25.47 per cent. The
hybrid AKSS 5 x SSV 84 is considered to be the
best for plant height because it recorded the highest
value for three types of heterosis. The hybrid SSV
84 x CO 26 recorded the highest relative heterosis
and standard heterosis value for leaf area per plant
(Table 2). This cross combination can further be
utilised for increasing forage value of grain
sorghum. Senthil and Palanisamy (1994) have also
reported high heterosis for leaf area in sorghum.

Days to 50 per cent flowering is onc of the
characters utilised for selecting early cross
combinations, Th=  hJ¥ * S 4 ¥ S8¥ 1INR "¢

considered to be the earliest because it recorded a
high negative heterosis for days to 50 per cent
flowering. Heterosis for earliness in interspecific
hybrids of sorghum was reported earlier by
Surendran ef al. (1988). The hybrid HES 4 x SSV
108 had the longest panicle and also recorded the
highest heterobeltiosis and standard heterosis.
Earlier high heterosis for panicle length was
reported by Nandanwankar (1990). In respect of
panicle weight a fair degree of heterosis was
observed in, fifteen hybrids exceeding their better
parental values. The hybrid CO 26 x AKSS 5
recorded the highest relative heterosis and-standard
heterosis value for panicle weight. RSSV 3 x HES
4 recorded the highest heterosis (di, dii, diii) value
for 100 grain weight. '
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Fablel: (Continued)

Panicle length Panicle weight 100 Grain weight Grain yield/Plant
DI ol | Dl Dl ol Dl Do DI Dl pu D1

CO26x88VT4 512 044  31.51**% 198 004 3689 262 413 -LI5 -1037 -13.76 -48.22%
CO6xSSVI0E  1639** 1399% 3463% 550 -21.03** 61.07** 707 -1652** 640 -13.52*"-43.68** 5005**
CO26x AKSSS  21.657* 474, 2371** 96.34** 65.57** [2674** -2.30 426 -14.27** 106.19**52.66*" 162.36*"
CO26 x HES4 S156 034 1955 1404** 1321 5503** 10.04* 947 -19.70 1023 3327 6625**
CO6xSSVEB4  1061** 213 20.62%* 9136 65.54** 12671** -303 -8.09 -B.09 BY4T7** 49.86°* 157.56""
CO26xRSSVA  -5.63* -18.00%% 31.24** 32.54%* 1733%* 108.54** -1.11 630 -626 24.68*% 1131 143.52**
AKSS5xC026  1471**  -124  1666% 52.56** 28.65° T76.18** 6.60 447 644 5566°% 1524% 98.06**
AKSSSx SSV74  493*% -]3.66% [4.04** 3342%% 14407 50467* 10.86%* 165 480 4826%% 1268 T9.02**
AKSSSx SSVIOE 11.52¢% 225  10.69* 1007* -19.60** 63.98*% 451 -769 350 1126 -27.101*% 94.07**
AKSSSxHES4  4274** 20.94** 48.47+* 95.56** 65.90** 12387** 460 302 869 139.60%%96.15%* 154.52*7
AKSS5x SEVE4  [538** 6.89 689 61.83** 56.99%* 5699** 16.78** 858 858 116.21%*9742%" 0743
AKSSS x RSSV3 -16.98%% 36.37** 183  11.44% -14.81** 5142%= 835* Q72 076 17.29**-19.21** 76.75**
HES4x CD26 2021%% 17.03%% 4478 43.97% 4291** 9572** 11.79%* 11.21* 041 4272** 25.24** 115.24**
HES4 x 55V74 4.83 1.]3  3358** 126 210 3491*% 360 -3.68 -0.69  -4.43 -13.19* 37.93**
JES4x SSVIO8 3951 34.09%* 64.62** .71 -10.51% 8252t T.07 405 747 8.34  -19.44** |l48]*"
JES4x AKSSS  23.14** 433 28.09%* 76.47* 40.71** 102.01** 019 -1.32 -12.55% 138.51%%95.19** |53.27*"
JESA x SSVE4 3178 19.56** 46787 2021** 464 4120°* 905 365 365 5208%F 3473 7482
JES4x RSSV3  BO7** 452 5282 765 C -531 6831+ 750 137 14l 1848 527 106.46**
35VE4xCO26  1928% 10,13 30.08** 3146 1373* 5575** 422 -922 922 2544 -079 7051%*
SSVE4x SSV74  -0.40 -17.78** B.62 32.89*" - 1696* 5383** 531 -6.74 2384 3639 1112 76.54%
SSVE4x SSVIOR 019 -5.66 688 -2631%*-4500** 1198 448 -LI7 10.8)* -21.56*-46.06** 43.71%*
55VB4x AKSS5 575 =203 204 28.29%% 2446 2446* -237 922 922 6681% 5232%* 5232
5SVE4x HES4  1543%% 473 28.56** 18.54** 319 3925 1620** 9.59  9.50 3253 1733 5225
GSVA4 x RSSV3 <370 -21.77+* 25207 2297=* -392 7077** 801 803 803 3762 062 119.35%
RSSV3IxCO26  -8.36** -20.37** 2744%* 631 580  6728%* 600 -046 -046  -048 -|L.[5* 2438
PSSV3x SSV74 -34.20%+ 4003** 402 156 -1L64* 57.05** 1026~ 12.00* 12.00* 4,10 -17.15** B1.25**
RSSV3xSSVIOE -14.10%* -26.66%* 17.37** 453 219 9950** .336 252 252  -0.86* -16.36"* 120.77**
RSSVIx AKSSS -16.15%* -35.74%= 285 -2.69 -2561%* 3221"*-1L08**1731**-1731** 42] <34.01%= 44.36*"
RSSV3xHES4  13.58**  0.35 6060 20,73%* 619  8875%* 23.10** 1621* 1621 3351** 635 1367
RSSVIxSSVB4 -065 -1929** 29.17%* 576 -17.36** 4688** 210 218 218 142 -26.11%% 6].65%*

Entres

SE 0.77 1.03 1.3 3.36 4.48 448 0J0 043 043 282 397 77
D | - Heterosis over mid parent = _ Significant at 0,01 level
D Il - Heterosis over better parrent * _ Significant 2t 0.05 Jevel

D 111 - Heterosis over standarad parent

Table2. Best hyhrid combinations based on heterosis Heterobeltiosis ranged upto 97.42 per cent for
valges grain yield, and the hybrid AKSS 5 x SSV 84
_ Standard recorded the highest value for this character.
Relative Helero- hinktiioi . - .
Charaflet  pogerosis (di)  beltiosis (dif) df_‘?‘“ Twenty one hybrids showed positive relative
: K{ i) heterosis for grain yicld. The hybrid AKSS 5 x
Fiathoen ‘H'S"gf;‘ ‘ﬁ‘sﬁfﬂ? As;f :dx HES 4 recorded the highest relative heterosis value,
Leafarealplant©  SSV84x  HES4x SSV 84 1 the highest standard heterosis value was recorded
-CO26 AKSS S €026 in CO 26 x AKSS 5 cross combinations. The above
Days of 50% HES4x  HES4x  HESdx mentioned three hybrids can further be exploited
fowering SSV 108 SSV 08 SSV 108 for improving grain yield in high cnergy sorghum
Panicle length AKSS5x  HES4x HES 4 x tvnes
HES4  SSV108  SSV 108 Ypes.
Panicle weight CO26x  AKSS3x CO26x REFERENCES
ARSS3 iy ARSp2 NANDANWANKAR, K.G. (1990). Heterosis studies for
i . : v L Bl L Helerosis studies L
100 grain weight . RSSY '.:x Risgsi " RE 1“ yield chamacters in Rahi sorghum Sorglum bicolor {L.)
HES Mocnch. Indian J. Genet., 80 : 83.85,

Grain yield/plant  AKSSS5x  AKSS5x  CO26x
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RESEARCH NOTES
HETEROSIS FOR FODDER YIELD IN COWPEA

Cowpea (Vigna unguiculata (L.) Walp.) is an
important leguminous forage crop. Being highly
self-pollinated, the exploitation of hybrid vigour
will depend upon the direction and magnitude of
heterosis and the nature of gene cffects involved in
this crop. Use of heterosis per se may nol be of
much use due to absence of male sterility and
efficient pollinating system. However, crosses
having high heterosis can be utilized for evolving
high fodder yielding quality lines. Therefore, the
present study was conducted 1o find out the extent
of heterosis for fodder yield and yield related
attributes.

The experimental material consisted of six
cowpea genotypes which are geographically
divergent in nature (CS 98, IFC 901, UPC 9202, C
152, UPC 9103 and CO 35). Diallel crossing
programme (6x6) was taken up with 15 direct
crosses and 15 reciprocals. Fj seeds with parents
were grown in a randomised block design with
three replications. The spacing between rows was
45 c¢m and between plants within a row was 20 cm.
Five plants in a treatment in cach replication were
taken at random for recording observations for
plant height, number of leaves, days to flowering,
leaf area index, specific leal weight, number of
branches, green fodder yicld, dry matter yield,
leaf:stem ratio and crude protein conlent. The
relative heterosis (di), heterobeltiosis (dii) and
standard heterosis (diii) were calculaied as outlined
by Fonseca and Patterson (1968).

In the present study, the hybrids which
recorded high helerotic expression over the mid
parental value, better parental value and standard
parent for the various traits studied are presented in
Table 1. 1t was found that for all the-characters,
majority of the hvbrids wers gl a1 1ea v ene srioe

over their parcnts except for days to flowering.
Earlier similar results were observed by Mylsami
(1988). The crosses C 152 x CS 98 (plant height),
UPC 9103 x IFC 901 (specific leaf weight), UPC
9103 x CS 98 (number of branches) and UPC 9103
x CO § (leaf:stem ratio) recorded superior heterotic:
expression for all the three bases of heterosis. The
hybrid CO 5 x UPC 9103 showed the highes
significant standard heterosis for the traits like
number of leaves, green fodder yield and crude
protein content and the hybrid CO 5 x UPC 920z
for days to flowering and dry matter yield.

The following hybrids namely CO 5 x C 152
for days to flowering, UPC 9202 x CS 98 for
number of leaves, C152 x COS5 for leaf area index.
COS5 x UPC 9103 for green fodder yield, CO 5 x
UPC 9202 for dry matter yicld and IFC 901 x C
152 for crude protein content exhibited highest
relative heterosis. The following hybrids namely
CO 5 x UPC 9202 for days to flowering, UPC 9202
x CS 98 for number of leaves, C 152 x CO 5 for
leal area index, CS 98 x C 152 for, green fodder

‘yield, CS 98 x UPC 9103 for dry matter yield and

IFC 901 x C 152 for crude protein content
exhibited highest heterobeltiosis.

Positive heterotic values for plant height was
observed earlier by Savithramma (1991). Lodhi et
al. (1990) reported both positive and negative
heterosis for number of leaves and also for days to
flowering. Positive heterotic values for Jeaf area
index and specific leaf weight was reported by
Sanghi and Kandalkar (1991). Selvaraj (1984)
observed positive heterosis for number of branches.
Posilive heterotic effect for greeen fodder yield
were reported by Jatasra er al. (1989).



