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GENETIC ANALYSIS OF YIELD AND YIELD COMPONENTS
IN SORGHUM®*

S. PALANISAMY and A. SUBRAMANIAN

A comparative evaleation of 16 sorghum varieties has been altempted to ‘identify
sultabla pairs of parents. Studies on combining ahility indicated considarable variabllity
for gene action in different sets of parents. A substantial portion of the total genstic
variance was of the additive type for plant height, earhead length and grein yield. The
magnitude of non-additive genetic variance in respect of the characters days to bloom

ond peduncle
identilied.

Breeding for higher grain yield has
been the main objective of crop im-
provement waork. It is obvious that
for exploitation of the large store of
potential genetic variability for step-
ping up vyield levels, the choice of
parents should be based on line per se
performance and the nature of combin-
ing ability. The nature of gene action
involved in the biological material
will .greatly aid in formulating suitable
breeding procedures. In this paper an
attempt has been made to study the
nature of gene action and the degree
of combining ability for yield and some
of its components in certain vatieties
of sorghum.

MATERIALS AND METHODS

The experimental material for this
_study consisted of six sorghum lines
viz., 20778, 36608, 648B, VZM 2 B,
M 35-1-B and G 1.B and ten derived
varieties (testers). Tha lines (females)
are of diverse origin, three of them
being indigenous while the other three
are derivatives of exotic x Indian
parentage. Among the ten pollina-
tors (testers), eight are extracts of

lengih was high, ' Perents with

high eombining sbility heve bkeen

exotic x Indian h-_.rbrids'and the other
two are drawn from homozygous deri-
vatives of irradiated populations.

Sixty hybrid combinations were
obtained by crossing each of the lines
to the ten testers. These hybrids
were raised in a randomised blocks
design replicated four timss. Obser-
vations on days to 509% flowering,
plant heigth, peduncle lenght, earhead
lenath and grain yield were recorded
on five randomnly selected plants in
each variant, The statistical analysis
was based on the method developed
by Kempthorne (1957).

RESULTS AND DISCUSSION

The analysis of variance (Table 1)
revealed that the variance due to female
parents was significant for all the
characters. These variances were of a
larger magnitude in comparison with
those due to male parents indicating
larger contribution of female parents to

total gea effects. Male x female parents

interactions were highly significant for
all the characters. The hybrids were
therefore invelving considerable specific
combining ability effects. However,
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relatively small variances due 10 male %
female parent interaction indicate that
both ges and sca effects contributed
1o the hybrids.

The data on the estimates of com-
bining ability variances showed larger
values of GCA than SCA for plant
height, earhead length and grain v eld
indicating that additive gene action was
predominant  for these characters. It
is. thersiore expected that selection
procedures like pedigree breeding can
result in superior varieties for these

characters.

The gea effects of the 16 parents
for all the five characiers are presented
in Table 2. Significant gca effects
of most of the parents for plant
height suggest appreciable quantity
of additivity and possible improvement
of this trait by pedigree breeding. A
similar situation has been reported by
Rao et al (1968) and Aberto Artola
1975. However, Rao (1970) showed
the importance of both GCA and SCA
variances for plant height. With the
recognition of new plant type concept
in sorghum, it is desirable to breed
hybrids which are dwarf or ‘medium
tall in stature  With this view 648B
among the females and Uch. V2
among the males which have recorded
the highest negative gca effects among
their respective groups could be con-
sidered the best,

Early flowering is considered:.to be
advantageous 1o stabilize: -sorghum
yields and to avoid the earhead pests,
This trait is largely under the influence
of non-additive genetic effects, ear.
liness being dominant ' over: lateness,
However, earlier reports on gene
action underlying days to 60 per cent
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flowering. .stress the .importance . of
additive gene action (Kirby and Atkins
1968). Since earliness -is, desired,
parents with high negative gea effects
could be considered best for exploiting
this character. 6488 and Uch, V2
were the best among the females and
males, respectively that ::u_u_li:'i I'::‘E_ con-
sidered as good sources of earliness

A shorter peduncle is advantageous
in sorghum since longer peduncles bend
or sometimes break at the final stage
due to earhead weight -as it.matures,
In view of this parents showing nega-
tive gca effects could be selected for
exploitation of this trait.-G. 1B among
the female parents and Uch V 3 among
the males recorded the ‘highes! nega-
tive gca effects for peduncle ‘length.
Another pollinator ~parent, SB 803
also recorded high gca effects in the
negative direction,

The length of eathead is positively
and highly correlated with grain yield
(Kamal and Abu El-Gasim, 1978) and
an.impravement of this trait is desirable.
Predominance of -additive gene action
was conspicuous,  This additivity
combined with significant gca effects
of parents 2077 B, 648 B, 232 and
CSV 3 offers scope for selection of
longer earheads by pedigree breeding.

The ultimate .aim in any breeding
programme is the grain yield and the
‘breeding procedure - is to- be carefully
formulated in-increasing the potentia-
lity of this ‘complex character. The
predominance of additive gene action
for. grain yield was evident from the
greater value of GCA variance than
SCA variance (GCA: SCA = 1.45:1).
Such studies . conducted by a number
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Table 1: Analysis of variance
Source Plant Days to 509, Peduncle Eathead  Grain yield
height Tlowering lenth length per plant
i-lvhers E135= 26,35%% 182,53+ F2z2%% Hq8.99r
iales GERO** 42 B4 8% 1BB.Gate 250 1396.60%¢
Females' 54936%%  54.82%% 893,634+ BAZETH*  2129.410¢
Male x Female 48 19,894 107 344 g 77 205.15%*
41 GCA 1039 0.90 13.70 10.73 48 26
d? 5CA 158 4,61 21.10 1.43 33.30
GCAISCA 6.58:1 2 0.65:1 T.650 1.46:1
“Signilicant at one per cent level
Table 2 : ged efiecis of parents
Parents Plant height Days 1o 5094 Peduncle Earliand Grain
flawering langth lenath yield
Fenmales
2077 B —16.924% 2.034™ G.11% B2t 3.33
3660 B —39.15%% =047 L.A0% 033 §.85*
648 B —40,85%* —1.37 014 3.02%* 3.93%¢
VEM 2B 19,904 0.03 —3.g2ee —3.64e% —1.22
M-35-1 B 20.62%* —0.67* —3.88%* —2.52%% 0.88
G1 B 56.41%% 0.43 —3.04ve —3.81% —13.80%*
tiales -
732 —=15.04%* 0.10 2.53 2.10%#% —2.36
285 —10,69 1.60%% —1.03 0.35 =8 FHY?
Uch V2 —23.64%* — 3. 57 014 0.24 —4.72
Ueh V3 25.46%% —0.07 —4. 920 —0.90 16.364*
289/6 21.62%* —0.40 —0.31 0.32 =0 30
C 5. 4541 —Ha 543 1.G0%* —1.51 Q.70 5.3G*
‘C8V 3 —6.97 1. 73%% 3267w 1667 —T7.40%%
S8 803 2.6G 077t —3.2444 —2 45 5.85%
SB 41 — 9,00 —0.07 3.6a%e =113 .85
Co 21 14.08 0.77 1.39 —=Z2. 4Gt —31.87

*eSignificant a1 one percent
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of workers such as Beil and Atkins.
{1967) and Kao et al (1968) are in
general agreement indicating that ges
offects are predominant for  yield.
Hawever, estimates of genetic variance
by Rao (1970) revealed that both gea
and sca variance are of equal impor-
rance in influencing yie'ds.

In case of both addilive and non-
additive gene action determining the
grain yield in sorghum, the more
appropriate breeding technique is €x-
ploitation of hybrid vigour and subse-
quent impravement through concenl-
ration of favourable genes by recip-
rocal recurrent selection as supgested
by Doggett and Eberhart (1968).
Since sorghum is predominantly self
pollinated crop, the non-additive gene
action cannot be maintained in advan-
ced generations and would be eli-
minated in due course of selfing.
Therefore, one can capitalize on
addiiive gene acticn only. 1t is RoOs-
sible that with suitable choice of
parents, pedigree method could im-

prove the yield, The significant gca

eftects of 3660 B, 6488, Vch V.3,
S8 B03 and CS 3541-R. 9 indicate
that these parents possess=d more of
additive genes for yield.

The hybiid beiwean the i1wo
highest general combiners 3660 B and
Vch. V3 recorded the highest grain
yield but their sca effecis were low.
Five of the six hybrids involving the
high . combining male parent Vch.
V3 exhibited heterosis over the
better parent. Further selection in
segregaling generation  of these
srosses may help to derive supearior
ines as observed by Balakotaish at
., (1974) while deriving lines from
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CSH 1 sorghum hybrid, Therefore,
36608, 20778 and 6488 amony the
females and Vch. V3, SB 803 and
CS 3541 among ‘the males” with
high' gea effects provide “a “Sound
base material for breeding programme
simed to develop superior lines and
these could ~be expected - to. throw
high vielding segregants. in- later
generations.
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