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GENETIC COMPONENTS ‘OF VARIATION IN RICE*

SUKANYA SUBRAMANIAN! and M. RATHINAM?

Grain and straw yields in rice were under the

influence of dominance gene action

predominantly and the heritability was moderate. Plant height, number of grains per
panicle, hundred grain weight, harvest index (grain-straw ratio), length, widih and
length-width ratio of grain were found to be governed by additive gene action mainly,
having high heritability estimates. Tiller number was ICQ!‘I'I?D“EH by dominance gene
action with low heritability while panicle length was influenced by both additive and

dominance gene action with high heritability, Under the above situation,
recurrent selection or modified back-cross technigue may be resoried

a reciprocal
to evolve high

yielding shon stature strafns with fine quality of rice,

Success of any plant breeding
pregramme depends largely on the
choice of suitable parents which on
crossing would throw desirable segre-
gants. Diallel technique of analysis
provides genetic information on the
inheritance and behaviour of major
quantitative characters associated with
vield or the economic trait of concern
to the breeder. The results of the
investigation” carried out in ten rice
varieties and their ninety combinations
are reported.

MATERIALS AND METHODS

Ten varieties viz., Jaya, Taichung
(Native) 1 (T(N)1), Dee geo-Woo-gen
(Dg Wag), l-geo-tze(lgt), TNAU 13613,
TKM 6, SLO 16, Basmati 370, TKM 4
and Co 20 were selected and crossed
in all possible combinations. All the
90 hybrids and the parents were raised
under uniform conditions in randomised
blocks design with two replications
during three seasons namely 1976 kar
season (June to September), 1977

navaral season (January to April) and
1978  sambs season (August to
November) at the Paddy Breeding
Station, Tamil Nadu Agricultural Uni-
versity, Coimbatore. Each variant was
raised in two rows of two meters length
with a spacing of 20 x 10 cm. Twenty
plants chosen at random in each
variant from each replication were
studied for plant height, earbearing
tillers per plant, panicle length, number
of grains per panicle, 100 grain weight
yield of grain and straw’ per plant,
grain-straw ratio, length and width of
grain and length-width ratio of grain.
The genetic components of variance
were worked out after Hayman (1954
a and b). The correlation between
parental order of dominance (Wr + Vr)
and parental measurements (Yr) was
compared as proposed by Johnson and
Askel (1959).

RESULTS AND DISCUSSION

For most of the characters the
additive component was relatively larger
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than the dominance component except

for grain yield and straw Yyield per
plant (Table 1). Significant additive
genetic effect (D) as well as domin-
ance effect (Hi) were found for all
the characters. However, the values
of D were higher than the values of
H; for ail the characters except ear-
bearing tillers, grain and straw yield
per plant, which indicated the predo-
minance of additive genetic variance
in the present experimental material.
For grain and straw yield per plant,
non-additive component was predo-
minant. Both non-additive and domi-
nance effects were found important
for grain yield per plant by Singh
et al: (1980), Exceptearbearing tillers,
grain and straw yield per plant, all
the characters exhibited low dominance
effect as indicated by low h* values
(Table 2) compared to D values, The
values (Hi/ D)} ratio (Table 3) were
below 1.0 for all the characters except
for ear-bearing tillers, grain and
straw yield per plant indicating the
presence of partial dominance in the
former and over dominance in the
latter three characters. Sukanya Subra-
manian and Madhava Menon (1973)
also found over dominance for grain
and straw yield and partial dominance
for other characters,

~The value of H, component of
genetic variation was positive and
significant for all the characters.
However, the values were less than
D values for all the characters indi-
cating predominance of additive gene
action. except for earbearing tillers
and straw yield per plant. The values
of H,)4H; were suggesting asymmetric
distribution of positive and negative
genes among all the parents for all
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the characters, The ratio of dominant
and recessive  genes ~ (KD/KR)
showed that the dominant genes
were in excess for all the char-
acters except for plant: height and
straw yield for which recessive genes
were in excess, as also observed by
Singh et al. (19€0).

The number of blocks of genes
influencing the character was just one
for panicle length, number of grains
per panicle, grain-straw ratio, lengtn
and width of grain, 1 to 2 for plant
height and 100 grain weight, 2 to 3 for
grain and straw vield per plant and
3 to 5 for earbearing tillers per plant.

Heritability in narrow sense (Table
3) was observed to be low for earbear-
ing tillers per plant, moderate for grain

.yield and high for all other characters

studied. Similar high wvalues were
reported by Singh (1973) for these
characters while low heritability for
tillers and grain yield was reported by
Maurya (1976).

The negative- correlation batween
the mean values of the parents and
the order of dominance in all the
characters except number of grains per
panicle, grain-straw ratio and length-
width ratio of grain suggests taat tne
dominant genes are associated with-
high mean expression, The positive
correlation for the number of grains per
panicle, grain-straw ratio and length-
width ratio of grain suggests high mean
expression to be associated with
recessiveness. The possession of rec-
essive genes with high expression is
an advantage in breeding programme
as it might facilitate fixation of the
trait in the early generations. .
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Table 1 Eastimates of genetic Paramoteors
Character Season D F H, Hy ht E
Plant hn?ghi 5 815.8%% 85844 173 44% 150,3%% 1705%+ 05
Sy -824.3%%.  -46.9 186.1%%  168.2%F  286.1%% 0.2
Sy 6656.1%*  B6.9¥ 166.5%% 156.5%% 210.3%* 0.1
Earbesring tillers per plant 5, 1.7%¢ 2.7 5. 2%x 3.9%e 11.9%% 0.1
5 1.9%% 2,34 2 O 2.2%% 10,64 0.1%*
5 0,94+ 0.6 2.3%% 1.8%# 7.9%e  ,19%
Panicle length 1] 9 G 2.4 4. 7%% 3.9%» 0.4 0.1
S5 4.8%% 262 4, 5%% 3,5%% 0.2 0,03
Sy 4.9%% 06 1.6%e 1.5% QE=x  (.19%e
Mumber of grains per 5 92 3%e 409 84,9% B3.ges 28.6*% 0.B
panicle S 44, 9% 14,3 328 27.0%% 3.8 0.2
Sy 43 Jek 3.5 17.9%% g 4 0.03 D.9%%
100 grain weight 5 0,13 0.01 0,03%* 0.03%= 0.02% 0,00004
34 0, 1744 011 0,10 0.04 006 0.00005
s, 0.14%* 0,07 0.02%+ 0.02%e 0.02%r 000007
Grain yield per plant s, 222%%  136%F 32,74 230%  36,9% 0,08
L= 24 249 9.3% 18,5%#% 14.9%% 31,94 p0B
S» 15,8%% § 44% 20,39 16.4%% 36.9%% 0,14
Straw yleld per plant 5 105.0%F 54.9 212.1%%  171,654%% 294 2%+ (534
5, 120.9%+ 21,7 173.7%8  143.274#%  269.22%%F 0,086
5, 104, 8%% 73.2 188 6%+ 146.78%% 303.50%F (244
Grain-straw ratio 5 D O5%e 0,007 0,028%* (0 025%% 0.015%% 0 00009
= 0.05* 0.010 0.031#*+  D,027%=* 0.026%% 0.00002
5, 0 05%= 0 035 0.032%%  Q.028%% 0.022%* {00027
‘Grai" l-ﬂ'nglh Sl D.s** G!D3T nr‘ug" U.DBT" ﬂ.ﬂ??** ﬂﬂﬂﬂﬁz
5, 053 00239 0078%* 00724+ 0.064%% 0,00131
s, 0,54+ 0.031 D.068%e 0,070 0,056%% 0.00598
Grain width S, 0.09%# 0D.012%%  0.012%F Q. 0704# 0.0005 0.0008
S, 0.0g4# 0.009%¢  D.009%* D.0DB%s 0.0018 0,0005
s, 0.0B%* 0.001 0.014%%  D.012%s 0.0034 0.0005
Length-width ratio of 5, 0.58%2  0.027% 0.042%* 0.036%**  0.0002 00015
grain Sy 0.55%¢% 0.024%% 0,028% (0.023%2 00010  0.0007
5 0.54%* 0.028%* 0,036%* (.031%% 0.0104°*% 0.0004

#Signilicant at 59 level

*43ignificant at 19/, level
D —Component of variation due to additive effects of the genes

F — Covariance of additive and dominance effects-
Hy—Component of variation due to dominance effects of the genes
Hy—Dominance indicating asymmetry. of positive and negative effecis of -gena

hy—The sum of dominance effects over all loci

E —Environmental compdnent of varisnce.
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Table 2 Ratios involving different genetic paramelors

{Vol,-71, No. @

Character Season (H,/D)}  H,f4H, Kg [Ky hifH, Horitabi- HWr Vr), Ye
< ity (Per.
centagsa)
Plant hoight S 0.44 0.22 081 113 93.1 —072%
Sy 0.46 0.21 0.82 1,70 922 —0.91%¢
Sy 0.50 0.23 0.77  1.34 90.5 ~—0 95*¢
Earbeating tillors per 5 1.73 0.19 267 305 40.9 ~0,75#
panicla 5 1.22 0,18 277 .89 27.1 —0-g5
Ss 1,59 0.19 1.47 435 41,0 —0.83%¢
Panicle length Sy 0.69 0.20 143 0.11 78,2 —0.61
S, 0.97 0.19 1.77 . 0,07 63.9 —0.49
S, 0.57 0,24 0.98 049 81.9 —0,55
Number of groins 5, 1.01 0,22 1.56 0.34 59.1 —0.07
per panicle 8 0.85 0.21 1.46 014 723 +0.51
S, 0.52 0.19 0.86 00029 BE.1 49,57
100 Grain weight S 0,47 0,22 1.22  0.69 83.9 —0.79t%
S, 0.77 0.0 260  1.64 91.9 —0.63%»
S; 0.38 0.23 1.32 0,84 92.7 —0.63
Grain yield per plant 5 1.21 0.18 167 1,60 61.2 0 71
Si 0,87 0.20 .56 2,14 70.9 —0,48
S5 1.13 0.18 135 2.39 65.8 —0,73%
Straw yield per plant 5, 1.41 .20 062 . 1.7 G9.8 —0.G67%
S, 1.20 0,21 0.86 1,88 70.7 —0.72¢
s, 1.34 0,19 058 2,07 74.9 —0 56
Grain-straw ratic 5 0.76 0.22 121  0.58 78.3 0,880
5, 0.80 021 130 .0.97 75.7 0.89%*
Sa (.80 022 113 077 77.1 08910
Grain length 5, 0.48 0.22 112 079 a0.6 —0 784%
Sy 039 0.23 116 089 92.6 —0.80%
S, 0.38 0.26 1.19 081 ana —0.88%
Grain width §; 0,36 0.20 145  0.05 93.2 —0 75
Sy 032 0.21 1.41 025 a4.4 —0.87%%
5y 0.41 021 0.98 0.28 92.7 —0, 79
Length-width ratio gy 0.27 0.21 119 o 86.4 0.7
ol grain S, 0.23 0.20 .21 0.04 976 0.57
Sy 026 0.22 1.23 0,34 96 @ 0,73
®Significant at 59 lovel **Significant at 1% level

(H,/D) 1/2
Ha[4H,

KIK
DR
I3 [Hy
r(Wr V), Ve

—

Mean degree of dominance over all loci
Estimate of average frequency of

in the parents

positive and negative alleles

Ratio of total number of dominant to recessive genes in the parents

The number of groups of genes cantrolling the charactar

Cocefficient of correlation botween parental order of dominance
and parental measurements,
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Most of the desirable grain yield
-attributes are ‘found to be controlled
bv both~ additive and non-additive
gena actions as  indicated by the
significant  valies: However, plant,
henght* panicle length, number of grains
100 grain ‘weight and harvest index
are predominantly governed by addi-
tive factors while tiller number, grain
yield and straw . yield are -influenced
mostly by non-additive factors. All the
grain quality factors viz., length, width,
and length-width ratio of grain are
controlled by additive gene action pre-
dominantly. In such a situation, where
there is predominance of non-additive
components or influence ‘of both
addtive and non-additive components,
simple pedigree. selection method may
not be adeguate since it will not vield
a desirable level of improvement. Pro-
bably this may be the reason for the
clow progress in combining high vield
and fine quality of grains,
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STUDIES ON COMBINING ABILITY FOR GRAIN PROTEZ'N AND

LYSINE CONTENTS (N DURUM WHEAT

5. R. MALDO

Combining _ability study was carried out for protein and lysine contents In i
disllel set of five durum wheat (Triticum durum Desf.) strains. General aswell a
specific combining ability variances were highly significant for both the traits, How
ever, the magnitude of GCA variances was higher than that of SCA varinces fo
both the characters reflecting the predominance of additive gsne effests in the gene
tic control of these quality walis. The fer se performance of the parents was as.
sociated with their GCA effscts. The varieties, Raj 911 followed by MACS 9 wern
the good combiners for both protein and lysine contents. The cross Rej' 811 X RCBD B*
could be exploited further for obtaining nutritionally high protein hybrids in durum wheat,

Little information is available on
slant’ breeding approaches to evaluate
nutritional guality of durum wheat
(Triticum durum Des'.) With this, in

view, combining ability for grain protein
and lysine, an essential amino-acid, in @

“diallel cross of five varieties was under-

taken.
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