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ABSTRACT

Combining ability analysis from five-parent diallel sets without reciprocals involving F
and F; generations of Corchorus olitorius L. and C. capsularis L.revealed that both additive
and nonadditive types of gene actions were operating in the inheritance of plant height,
days to flower, fruits/plant, fruit size, seeds/fruit, 100-seed weight, seed weight/fruit and
seed yield/plant. Partitioning of dominance variance indicated that a considerable part of
dominance gene action was due to the asymmetry of dominant gene distribution among
the parents. The results also pointed out that additive variance was the major genetic
component for days to flower, pod length, 100-seed weight and seed yield/plant in C.
olitorius and for plant height as well as seeds/capsule in C. capsularis. Narrow sense
heritability estimates for these traits were high except in one case. Among all the parents,
JRO 7835 was identified as a promising general combiner for seed yield and its
components.
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The jute fibre is extracted from the stem of two cultivated species, Corchorus olitorius L.
and C. capsularis L. and hence major emphasis has so far been laid on selection of fibre yield
and other related vegetative aspects. Several important studies have been carried out on the
nature of inheritance of fibre yield [1-4]. In view of this type of selection pressure exerted
on vegetative characters exclusively, no deliberate selection pressure by the breeders has
been applied to improve seed size and yield. Only a few reports on the inheritance of seed
yield and its components are available [5, 6]. Under such circumstances, it is imperative to
understand the nature of inheritance of seed yield and its components to formulate an
effective breeding strategy for improving these characters without loss of fibre yield. The
present study aims to understand the nature of inheritance of seed yield and its components
in jute.
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MATERIALS AND METHODS

Two sets of five-parent diallel crosses without reciprocals among the varieties of C.
olitorius (JRO 620, JRO 524, JRO 632, JRO 878 and JRO 7835) and among those of C. capsularis
(JRC 7447, JRC 4444, D 154, JRC 321 and JRC 212) were made. In each set, the five parents
along with F1 and F generations were grown, respectively, in 1989 and 1990 in randomized
block design with three replications. The distances between lines and plants within the lines
were 30 cm and 10 cm, respectively. Three rows each of 1.5 m length constituted a plot for
each parent and F1 hybrid and five rows for each F2 population. Fertilizers were applied at
the rate of N4oP20K20 per ha for C. olitorius and NeoP20K20 per ha for C. capsularis.

Observations were recorded on five random plants from each plot of parents and F;
and ten random plants from each F2 for eight quantitative traits (Table 1). Ten random fruits
of each plant were used to record observations.

ANOVA was performed separately for F1 and F2 generations. Combining ability
analysis was undertaken following Griffing Model I, Method II [7] and Jones [8] after
recording significant variation among the varieties.

RESULTS AND DISCUSSION

Analysis of variances for combining ability showed that the mean squares due to general
and specific combining ability (gca, sca) were highly significant for all the characters in both
the F1 and F; generations of C. olitorius and C. capsularis, except for seed yield in C. olitorius
and seeds/capsule in C. capsularis for which the mean squares due to sca was nonsignificant
in F1. Among the components of b, b1, measuring midparental deviation, increased
significantly in F2 for seed weight/pod and seed yield/plant in C. olitorius and for capsule
diameter, seeds / capsule, 100-seed weightand seed weight/capsule in C. capsularis probably
due to dominance or segregation and recombination of genes. The b2 component was
significant in both F1 and F2 for most of the characters under study, indicating that the
parents had a symmetrical distribution of dominant genes responsible for a particular
character in both generations. The component b3 (residual dominance) was also significant
for most of the traits in both species.

The estimated additive variance was larger than the corresponding nonadditive or
dominance variance in both generations for days to flower, pod length, 100-seed weight and
seed yield/plant in C. olitorius but only for plant height and seeds/capsule in C. capsularis,
resulting in higher estimates of narrow sense heritability except for 100-seed weight in F2
of C. olitorius. The estimated dominance variance was high in both F1 and F2 for 100-seed
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Table 1. Estimates of gca effects for eight characters of C. olitorius

Parent Generation Plant  Daysto Capsule Capsule Seeds 100-seed Seedwt.  Seed
height  flower per length per wt. per pod yield
x107) plant (x107%) capsule (x107% x10™) per plant

JRO 620 Fi ~0.91 -3807 -083" 1966 -0.12 25707 20407 022

F -768" 222"  -056" 3528" 045  -20 -31.40" -026"

JRO 524 F -1.48 150" -055" =-1620" -2217 -2710" -4620" -062"

Fs -0.40 0.70" 019  -1657" -232" -2010" -500" 0.11
JRO 632 F 094  -435" -026 2894  -285" 27107 -220" -024"
F2 303 -153* -137"7 22437 298" 20807 81407 -059"
JRO 878 F 7.80" 281" 072" -1820" 136" -3420" -10.50 0.40"
F 346" 1257 003 -49.14" -449" -2207 -7280" -0.12
JRO 7835 F -634" 384" 093" -14.20" 382" 8.60 49407 023"
F 1.60 1.80" 171”7 8.0 338" 32307 72807 086"
SE (gi) F +184  +046  +023  +339  +042  +628 +1066  +0.10
o +164  +024  +025  +529  +097  +647 +1237  +0.11
SE (gi—gp Fy +291 +0.74 +0.37 +536 +0.67 +994 +16.86 +0.17
F2 +259  +038 +039 +835 +153 +1023 +1956  +0.18

""Significant at 0.05 and 0.01 levels, respectively.

weight, seed weight/capsule and seed yield /plantin C. capsularis. Unlike C. capsularis, none
of the traits in C. olitorius exhibited dominance variance of consistent nature from F1 to Fa.
Asregards fruits/ plant of both species, the major role of dominance in F1 reversed rendering
additive component in comparison to the former increased in F2, as a result quite appreciable
increase in narrow sense heritability in F2 was observed.

Therefore, the results suggest that the estimated additive variances are likely to
show an upward bias due to the presence of significant asymmetry in gene

distribution among the parents as a or gca according to Hayman [9] is composed of D - F +
H;-Ha.

The estimates of gca of the parents belonging to C. olitorius (Table 1) revealed that only
JRO 7835 had significantly positive gca effects for seed yield and its components in F1 which
further increased in F2, indicating reinforcement of additive effects of genes and their
breeding value. On the contrary, none of the C. capsularis varieties showed consistency in
gca effects in either of the two generations (Table 2).
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Table 2. Estimates of gca effects for eight characters of C. capsularis

Parent Generation Plant  Daysto Capsules Capsule Seeds 100-seed Seedwt — Seed
height  flower per  diameter per wt.  percapsules yield
(x10'2) plant (xlO'z) capsule (XlO"“) (x 10'4) per plant
JRC 7447 Fi 13.17" 0.57 030 -046" -057" -085 -0.57 046"
F> 320" 163" 0.73 0.03 034 -260" -20 0.14
JRC 4444 Fr -3.68" 1577 099" 032" 021 -086 -2.0 ~0.40"
F2 4207 -061"7 -815" -006 049" 2071 15100 -077"
D154 Fi -526" 0.74" 348" 0.32" 074" 1628" 1807 0.58"
F -0.94 049" 052 -111"  -050" 11147 -770 0.21
JRC 321 Fi -254"  -48" -176" 0217 -003 -2830" -1486 -0.55
F2 -023  -558" 1.98" 216" 0.80" 5.43 18.0" 0.27
JRC 212 Fi -1.68" 193" 102" -040" -035" 13437 -057 -0.08
F -6.23" 4.06" 491" -102"  -113" -2028" -3340"7 015
SE (g)) F +064  +032  +045  +003  +015  +322 +234  +0.18
F2 +115  +022  +064 +041  +019  +5.10 +417  +0.15
SE (gi-gy F1 +1.02 +0.51 +0.71 +0.06 +0.24 +5.09 +3.70 +0.29
F2 +181  +036 +101 +065 +031  +806 1659  +0.23

“"Significant at 0.05 and 0.01 levels, respectively.
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