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ABSTRACT

A set of diallel crossesinvolving nine genotypes of rice (Oryza sativa L.) with early and medium maturity were
evaluated for grain yield, morpho—physiological and some of the quality traits. Gene action estimated through
Harman’s (1954) approach revealed that both additive and non additive gene actions for traits viz., plant
height(cm), days to 50% flowering, leaf area index(%), harvest index(%), net-assimilation rate(g cm2 day?),
biological yield(g), grain yield(g), panicle length(cm), 100 grain weight(g), grain length(mm), grain
breadth(mm), dry matter(g) and L\B ratio. Non-additive gene action (dominance and epistasis) were
predominant as compared to additive gene action except for L\B ratio, which is easily transferred through
hybridization for crop improvement programme. The positive and negative genesin the parents were distributed
unequally for all the traits except for harvest index (0.25). Correlation coefficient was negative and significant
indicating the dominance of positive genes for days to 50% flowering, grain yield per plant, days to maturity
and 100 grain weight. Significant value of F for days to 50% flowering, days to maturity, leaf area index and
grain breadth indicated asymmetrical distribution of dominant and recessive genes in the parents. The high
heritability in narrow sense was established for days to 50% flowering, days to maturity leaf area index and
medium for plant height, length of panicle, 100 grain weight and net-assimilation rate. Consequently any
selection method adopted could lead to desirable improvement in the above mentioned traits. For varietal
improvement in very early group, the exploitation of parent VLDhan 221 might be useful, asit possesses more

number of desirable recessive genes for earliness.
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Emphasis is being diverted towards the maximum
utilization of land by producing morericeyield per unit
area per unit time for which very early maturing rice
varieties are one of thereliable sources. Thereisalso
an urgent need to improve different traits related to
grainyield. For theimprovement of any plant character
through hybridization, it isnecessary to understand the
nature of gene actions and genetic architecture of the
donor parent for that character. So, an attempt was
made through diallel analysis to understand properly
the nine genotypescrossed in dialed design for further
improvement of early rice.

Nine rice genotypes of five early (VL
Dhan221, JD8, HPR1164, HPR2047 and VL93-3613),
three medium (VL 93-6052, IR57893-08 and China988)
and one late (VL91-1754) duration varieties (Tablel)
were crossed in diallel design without reciprocals.

Twenty five days old seedlings along with nine parents,
36F,’S and a check (HPR2047) were transplanted
during wet season 2003 in randomi zed block designwith
threereplicationsand plot size consisted of singlerows
of each hybrid and three rows of each parent and a
check having 3m length with 20x15cm spacing at the
Experimental Farm of Department of Plant Breeding
and Genetics of Choudhary Sarwan Kumar, Himachal
Pradesh Krishi Vishvavidyalaya, Palampur (H.P) India.
Observations were recorded on 10 randomly selected
competitive plants for days to 50% flowering, plant
height(cm), leaf area index(%), dry matter(g), net-
assimilation rate(g cnr? dayt), length of panicle(cm),
days to maturity, grain yield(g), biological yield(g),
harvest index(%), 100 grain weight(g), grain
length(mm), grain breadth(mm) and L\B ratio. The
analysis was done following the models of Hayman
(1954 a).
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Table 1. M ean of parental varietiesfor fourteen charactersof rice (Oryza satival .)

Parents\traits DFFL ~ PH LAI DM NAR LP DTM GY BY HI 100 GL GB L\B
GW ratio
HPR 1164 89.87 10601 200 16.08 3.7 18.89 119.87 16.73 4283 4281 269 683 205 333
HPR2047 8795 11168 109 1811 234 1957 11795 1820 4381 4151 207 652 163 399
China988  95.09 99.07 227 1627 397 2037 12509 1740 3574 4861 252 645 196 328
VL91-1754 10048 12135 319 2049 45 2577 13048 1985 4450 4455 271 664 189 350
V0L93-3613 88.75 95.40 094 1476 9.1 2051 11875 2097 3767 5564 233 618 183 337
V0L 93-6052 93.06 11885 227 2034 339 229 12306 1837 3960 4632 295 696 194 359
IR-57893-08 95.06 92.93 184 1462 362 2017 12506 1801 3406 5279 229 621 184 337
VL-Dhan221 71.84 11155 0.84 155 059 2063 106.84 14.01 3376 4140 237 6.3 176 358
JD-8 75.36 9552 144 1532 058 1857 10737 1721 4332 3973 233 732 170 416

DFFL=days to 50% flowering, PH=Plant height, LAlI=Leaf areaindex, NAR= net assimilation rate, LP=Length of panicle, DTM=days
to maturity, GY =grain yield, BY =hiological yield, HI =harvest index, GL =grain length, GB =grain breadth, L\B= length breadth ratio

Theanaysisof variancereved ed significant differences
among parents, hybrids and parentsversus hybridsfor
al thetraits studied. The additive component (D) and
non-additive component (H,) weresignificant for traits
viz., plant height, days to 50% flowering, days to
maturity , leaf areaindex, length of panicle and length
breadth ratio whereas only dominant component was
significantfor grainyield, biologica yield, harvestindex,
dry matter, 100 grainweight, net-assmilationrate, grain
length and grain breadth (Table 2). Higher magnitude
of additive component (D) in comparison to dominance
component (H,) indicated the greater importance of
additive gene action while vice versa indicated the
greater importance of non- additive gene action. The
high value of heritability in narrow sense h? (b.s.) also
confirmed the predominant role of additive nature of
gene action. Similar results were also reported by
Maurty and Singh (1977) and Singh and Richaria(1977)
for heading duration, Brogan and Sarma (1998) for plant
height and Sardana and Borthakur (1987) for panicle
length. The estimate of average degree of dominance
(A.D.D.) was greater than unity for all the traits
indicated over dominance. Similar results were also
reported by Kaushik and Sharma (1988) and Verma et
al, (1995). The non-symmetrical distribution of positive
and negative alleles was observed for all the traits
except for harvest index (Table 2) as shown by H.\4H,.
The K, \K, estimate in this study revealed that higher
proportion of dominant alleleswas prevalent for all the
traits understudied except for grain breadth. The
presence of dominant and recessive alleles in the
parental popul ation was also confirmed by the estimate
of F-value. The positive estimate of F indicated the
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overall excess of dominant alleleswhile negativesign
for recessive alleles Regression coefficient (b) and its
deviation from zero and unity was worked out. The
dopeof regression linewassignificantly different from
zero suggesting the absence of epistatic gene action
and providingthevalidity of assumptionof didld anaysis
for al thetraits studied. Graphical analysesisa good
estimator of the prepotency of parentsand thus provide
abasisfor choosing parental combination for selective
improvements of the character concerned. The values
of (V,+W)) are presented in Table 3. The lowest value
corroborates with the presence of more number of
dominant genes while highest value to that of more
number of recessive genes. In the present study, more
number of recessive geneswere present in VLDhan221
followed by JD8 and VL93-6052, which suggested
further exploitation of these varieties to obtain short
duration plants. More number of dominant genes for
100 grain weight was possessed by HPR1164 followed
by VL93-6052, VL91-1754 and VLDhan221, while
more number of recessive genes were recorded in
VL 93-6052 and JD-8. More number of dominant genes
for net-assimilation rate was observed in HPR2047
followed by China988 and IR57893-08, while more
recessive geneswere observedin VL 93-3613 followed
by VL93-6052 and VL91-1754. For getting longer
grains, the desirabl e recessive genes were observed to
be more in VL93-3613 and JD-8 followed by VL91-
1754 and China 988, VL91-1754 (Table 3), while
dominant genes were more in VL93-6052. In case of
breadth of grain, VL91-1754 and IR57893-08 were
having more number of dominant genes, while JD 8
had more number of recessive genes.
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Table 3. Estimates of (V +W ) valuesfor all thetraitsin 9 x 9 diallel of rice

Parents DFFL PH LAI DM NAR LP DTM GY BY HI 100 GL GB L\B

GW ratio
HPR 1164 86.03 20024 046 1502 59 606 6519 716 6360 4440 006 014 0.01 0.05
HPR2047 1442 51.82 071 3571 113 522 1812 918 109.62 2562 015 031 0.03 008
China988 20.03 11228 047 4333 159 373 1779 418 14154 6093 011 028 001 022
VL91-175  20.02 66.59 063 3835 1133 335 2425 646 10342 7056 0.09 037 000 004
VL93-3613 60.75 169.87 040 4099 1872 462 5893 621 2924 5475 019 050 0.01 014
VL 93-6052 93.16 98.87 038 56.06 1206 6.02 7662 952 7743 2230 0.07 005 001 003
IR-57893-08 57.71 17382 038 7288 546 660 5255 9.90 24511 11963 010 024 0.00 0.08
VL-Dhan221 150.3 10409 026 5781 1016 259 11527 1055 24512 6490 009 013 0.01 0.07
JD-8 110.70 80.31 003 9627 731 550 9515 893 22007 8211 019 049 004 012

DFFL daysto 50% flowering, Pl ht=Plant height, LAl=Leaf areaindex, NAR= net assimilation rate, LP=Length of panicle, DTM=days
tomaturity, GY =grainyield, BY =biological yield, H.I. =harvest index, GL. =grain length, GB. =grain breadth,L\B=length breadth ratio

Inthe present study out of fourteen characterssix were
observed for both additive and non-additive gene
actions, and these traits can be improved through
hybridization programme, whileremaining traits showed
only non-additive gene action. The cultivar VL Dhan
221 might be the best parent in the breeding programme
for further improvement in 100 grain weight and longer
grainwith early duration.
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