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ABSTRACT

Genetics of harvest index, seed yield and other components was studied following 8 x 8
half diallel analysis in F1 and F2 generations of opium poppy. Combining ability analysis
showed both additive and nonadditive type of gene action playing significant role in
controlling the expression of all the characters studied. Number of capsules/plant, capsule
weight, leaves/plant, and seed yield were predominantly under the control of nonadditive
gene action in Fy generation, Harvest index, husk yield and capsule diamecter were
predominantly under control of additive type of gene action in both the generations and
capsule weight in F2 generation. The best general combining parents were IC 128 for seed
yield and UO 185 and NBRI 3 for harvest index. MOP 539 x NBPGR 1, MOP 507 x NBPGR
1,1C 128 x UO 185 and NOP 4 x UO 185 showed good specific cross combinations for high
seed yield and high harvest index.
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In addition to opium yield in opium poppy, seed yield is also an important trait since
itadds to theincome of opium poppy growers in India. Recently, seed prices have increased
considerably due to reduction of opium poppy growing area and increasing demand of
seeds for domestic purpose. But very little efforts have been taken up in breeding for high
seed yield and its components. Although the importance of harvest index as a component
of economic yield realised by plant breeders [1-3}, no information is available on genetic
composition of breeding material in opium poppy in India. Genetics of harvest index by
taking seed yield as an economic character has not yet been worked out in opium poppy.
In the present investigation, therefore combining ability for harvest index, seed yield and
other components was analysed in opium poppy.
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MATERIALS AND METHODS

Eight diverse genotypes of opium poppy viz., MOP 539, MOP 507, MOP 278, IC 128,
NBPGR 1, NBRI 3, NOP 4 and UO 185 were crossed in half diallel mating design. F1
progenies were raised to obtain F2 generation in Rabi 1988. Twenty eight Fis, 28 F2s and 8
parents were raised in randomized block design with two replications in rabi 1989. Plants
in 2 rows plot of parents and Fis and 4 rows plot of F2s were spaced 30 cm between rows
and 8-10 cm within rows. The recommended agronomical practices were followed for
raising the crops. The data were recorded on randomly selected competitive 5 plants in
parents and F1 and 40 plants in F2 for number of capsules/plant, capsule weight, capsule
diamcter, number of leaves/plant, husk yield, harvest index and seed yield. Harvest index
was calculated as the ratio of seed yield to biological yield and presented in percentage.
Harvestindex were subjected to angular transformation before statistical analysis. The data
were subjected to combiningability in F1 and F2 generations following Method ITand Model
Tof {4].

RESULTS AND DISCUSSION

Significant variation was recorded for harvest index, seed yield and all components
studied suggesting enough genetic diversity among the parents, Fis and Fas for these traits.
Combining ability analysis revealed that general combining ability (gca) was significant for
all the characters in both F1 and F2 generations except capsules/plant, husk and seéd
yicld/plant in F2 generation (Table 1), indicating importance of additive gene action for all
the traits. Variance due to gca was increased in F2 generation for capsule weightand capsule
diameter, suggested that genetic variability observed in both the gencrations was
predominantly associated with additive gene action. Specific combining ability variance
(sca) were also significant for all the characters in Fi generation and capsule weight, capsule
diameter and harvest index in both the generations, suggesting importance of nonadditive

Table 1. Combining ability analysis (M.S.S.) for seed yield and its components in F1 and F2 generation of

opium poppy

Source of d.f. Capsules  Capsule Capsule  Leaves Husk Harvest Sced
variation per weight  diameter per yield index yield
plant plant per (seed) per

plant plant

Gea F 7 0.037" 0.534" 1347 3.68 0413 104" 0.544"
F2 7 0.010 0.728" 189" 307 0.116 35" 0.153

Sca Fi 28 0.042" 1.017" 125" 566 0245 59" 0.919"
F2 28 0.017 0417 1.05 176 0.162 3t 0.297
Error 63 0.020 0.195 0.56 1.88 0.097 1.2 0.270

" “Significant at 5 and 1% levels, respectively.
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parents possessing high mean performance for husk yield, capsule diameter and capsule
weightin general proved to be good general combiners for these traits. In such cases additive
gene action is more important and choice of the parent may be done on their high mean
performance. However, there was no association between the mean performance and gca
effects of parents for seed yield, harvest index, leaves/plant and capsules/plant which was
due to nonadditive gene action. Choice of the parents should therefore be based only ongca
effects instead of performance. Inconsistent results of gca effects over generations for all the
characters may be attributed to genotype x environment interaction. In the present material,
parents which were good general combiners for both seed yield and harvest index could
not be identified. This may be due to long selection history for high opium yield rather than
seed yield although these parents were bred for both seed yield and latex yield.

The sca effects were calculated for the characters showing significant sca variances in
F1 and F2 generations (Table 3). MOP 539 x NBPGR 1, MOP 507 x NBPGR 1, IC 128 x UO

Table 3. Crosses showing significant sca effects for high seed yield and harvest index along with sca effects
for other characters in opium poppy

Cross Capsules/ Capsule Capsule Leaves/ Husk/ Harvest Yield/
plant weight diameter plant plant index plant
Fi F F2 Fi F2 Fi F1 F2 Fi Fa Fi

MOP539xNBPGR1 008 080" -048 099" -075 037 -010 -039" 5417 -078 073"
MOP539xNBRI3 025" -049 041 128" 063 -095 005 0777 431" 001 -010
MOP539xUO185 -0.11 -007 038 044 118" —0.02 -008 072" 470" -132 027
MOP507xNBPGR1 004 -007 -040 047 074 -071 064 -020 267 070 105

e

MOP278xNOP4 013" 1677 037 111 006 211" 070" 004 031 003 086"

IC 128 x NBRI 3 003 178" 007 o080 -018 130 118 004 056 -019 144"
IC 128 x NOP 4 008 -016 168 084 039 178 -037 050" -1.60 -1.90 1.10"
IC 128 x UO 185 029" 000 064 088 077 273 015 021 2227 205 157"

"

NBPGR1xNOP4 -001 031 -073 117° 067 073 -018 045 001 052 063"
NRPGR1xUO185 015" 061 -016 111" 025 038 -026 -034 023 265 020
NBRI3 x UO 185 022" 178" -037 090 013 086 119" 019 290" 420" 034

NOP 4 x UO 185 021" 029 013 044 1207 -096 004 -014 329" 152 060
SE (Si) 0.06 0.40 041 124 017 099 —  — 029
Promisingcrosses® 9 6 3 11 5 3 7 5 5 1 8

K ”Significant at 5 and 1% levels, respectively.

@Crosses with significant sca in desirable direction.
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185 and NOP 4 x UO 185 were good specific cross combinations for high seed yield and
favourable harvest index along with one or more characters indicating promise in heterosis
breeding. MOP 278 x NOP 4, IC 128 x NBRI 3, IC 128 x NOP 4 and NBPGR 1 x NOP 4 were
good specific cross combinations for seed yield in F1 generation along with one or more
other characters. This indicates sca effects in seed yield and harvest index may be attributed
to sca effects in components characters. Inconsistent sca effects over generations for all the
characters may be attributed to inbreeding depression in F2 generation and genotype x
environment interaction. To exploit both the additive and nonadditive type of gene action
in the present material biparental mating in F2 generation through direct and indirect
selection for component traits like capsule weight, capsule diameter, number of
leaves/plant, husk yield and harvest index in ad vance generations would be desirable.
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