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ABSTRACT

Estimation of the extent of heterosis in diverse cross combinations would always be useful in
choosing the best performing crosses for commercial exploitation. In this context, four
cytoplasmic male sterile lines were crossed with six genotypes of pigeonpea in a line x tester
mating design during Kharif 2016-17. Thus, the resultant 24 hybrids along with their parents and
two standard checks ASHA (ICPL 87119) and ICPH 2740 were evaluated in a randomized block
design with three replications during Kharif 2017-18.The results indicated that the manifestation
of relative heterosis for seed yield per plant was significantly superior of nine hybrids ranging
from -35.93% - 49.93%, four hybrids ranging from -44.45% - 36.14%, one hybrid over standard
variety ranging from -44.45% - 15.82% and one hybrid over standard hybrid ranging from -
52.04% - 21.31% most of the cross combinations the significant positive heterosis was observed
for seed yield per plant was mainly due to the manifestation of heterosis for its component
characters. The best cross combinations in order of merit seed yield and other yield components
were ICPA 2043 x ICPL 20096, ICPA 2047 x ICPL 20098 and ICPA 2078 x ICPL 87119.

Key words: Pigeonpea (Cajanus cajan (L.) millsp), Hybrid vigour, Relative heterosis,
Heterobeltiosis, Standard heterosis, Yield and Yield attributes.

INTRODUCTION
Pigeonpea (Cajanus cajan (L.) Millsp) is an
important leguminous short lived perennial
cultivated as annual crop in semi-arid tropical
and subtropical regions of the world. It is
generally cultivated as a sole crop or as a
mixed crop with short duration cereals or
legumes as well as with other crops like cotton
and groundnut. Across the globe, pigeonpea is
cultivated on 5.40 m ha, with an annual

production of 4.48 m t and productivity of 827
kg ha-1.

India is the leading producer of pigeonpea
in the world accounting for 3.88 m ha, 2.84 m
t of production and productivity of 733 kg ha-
1. Fallen leaves from the plant provide vital
nutrient to the plant also enriches soil through
symbiotic nitrogen fixation®*. India is the
world largest pigeonpea producer accounting
for 90 per cent of the world production.
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Considering the importance of pigeonpea in
fulfilling nutritional requirements of ever
increasing  population  with  reducing
availability of land resources and low
productivity level, there is urgent need to
develop high yielding conventional and hybrid
varieties of pigeonpea adapted to different
agro-climatic  conditions. Therefore, the
present experiment was carried out to identify
high yielding hybrids with desired morphology
for increasing yield potential of pigeonpea.

Hybrid breeding could revolutionize if
the CGMS system is exploited for hybrid
breeding. The success of heterosis breeding
primarily depends on the availability of a
stable and viable cytoplasmic genetic male
sterility (CGMS) system. CGMS based
hybrids in extra short, short and medium
maturity groups have recorded grain yield
superiority of 61% over the best control
cultivar in different locations across India. The
first CGMS line of GT 288A was developed
by wusing C. scarabaeoides at Gujarat
Agricultural University, S.K. Nagar, India.
Consequently,  several  scientists  have
identified male-sterile from the interspecific
crosses involving C. volubilis, C. acutifolius
and C. cajanifolius, while Mallikarjuna and
Saxena reported a CMS source from a
pigeonpea cultivar itself (C. cajan). In 2004,
the first CMS based hybrid GTH-1 was
released in India after rigorous research.
Another CMS based pigeonpea hybrid, ICPH
2671 was developed at ICRISAT.

MATERIAL AND METHODS
The experiment was carried out in
Randomized Block Design with three
replications during Kharif, 2017-18 with four
lines viz., ICPA 2043, ICPA 2047, ICPA 2078
and ICPA 2092, six testers viz., ICPL 87119,
ICPL 20096, ICPL 20098, ICPL 20103, ICPL
20108 and ICPL 20116 and their 24 F;‘s of
pigeonpea obtained by L x T mating design
along with a standard check ASHA (ICPL
87119) and standard hybrid (ICPH 2740) at
ICRISAT, Hyderabad, Telangana. Five plants
in each plot in each replications were
randomly selected to record the observations
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for quantitative traits viz., days to 50%
flowering, days to maturity, plant height,
number of primary branches per plant, number
of secondary branches per plant, number of
pods per plant, number of seeds per pod, 100-
seed weight, harvest index, seed protein
content, pollen fertility and seed yield per
plant. Two characters viz., days to 50%
flowering and days to maturity were computed
on plot basis. The mean over replication of
each character was subjected to statistical
analysis. The percent increase or decrease of
F; hybrids over mid parent, better parent as
well as standard variety was calculated to
estimate possible heterotic effects for above
mentioned parameters by using formulae
suggested by Arunachalum®.

RESULTS AND DISCUSSION

The analysis of variance (Table 1) revealed
that presence of considerable variability for
majority of characters among the lines than in
testers and substantial variability for most of
characters among hybrids. High and
significant variances due to line x tester
interaction components indicated differential
behaviour of lines with testers across the
characters. The above discussion suggests
importance of both additive and non-additive
gene effects represented by general and
specific combining ability variances. The
importance of additive as well as non-additive
gene effects with predominance of non-
additive gene effects in inheritance of seed
yield and yield components of pigeonpea has
also been reported earlier by Jahagirdar'
Kumar et al,"*** Banu et al,* Vaghela et al,*
Shoba and Balan®.

Seed yield per plant: Yield is a complex trait
and end product of a number of components
most of which are under polygenic control. All
changes in yield must be accompanied by
changes in one or more of the components. A
wide range of variation in the estimates of
relative heterosis, heterobeltiosis and standard
heterosis in positive and negative direction
was observed for seed yield per plant (Table
2). The relative heterosis ranged from -35.93
to 49.93%, heterobeltiosis from -44.45 to
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36.14% and standard heterosis over ASHA
from -44.45 to 15.82%. and over ICPH 2740
from -52.04 to 21.31%.

Ten  crosses showed  positive
significant heterosis over their mid parent,
eight crosses over better parent and six crosses
over standard variety and two crosses over
standard hybrid. The crosses ICPA 2043 X
ICPL 20096 and ICPA 2047 x ICPL 20098
may throw superior segregants for seed yield
in the succeeding generations for selection and
isolation of superior genotypes as they also
had significant positive heterobeltiosis. These
results are in confirmity with the findings of
Narladker and Kapre', Manivel et al.™®,
Khorgade et al.", Pandey and Singh'®, Sekhar
et al.”®, Aher', Patel and Tikka®, Shoba and
Balan®, Chandirakala et al.®, Vaghela et al.®,
Pandey et al.”!, Patel et al.®®, Kumar et al.",
Reddy et al.”” and Singh and Singh®..

Days to 50% flowering: Early maturing
hybrids are generally preferred therefore,
negative heterosis for days to 50% flowering is
considered as useful parameter. Out of 24
crosses, 22 and 9 hybrids were exhibited
significant negative for standard heterosis over
the checks ASHA (ICPL 87119) and ICPH
2740, respectively, when compared to mid
parent and better parent, significant earlier
flowering plants were observed in 19 crosses
and 23 crosses. Heterosis for this trait ranged
from -23.28% to 5.93% and -25.89% to -
2.63% over mid parent and better parent,
respectively, while for standard heterosis it
ranged from -23.24% to -1.89% over ASHA
and from -8.39% to 19.35% over ICPH 2740
(Table 2). The per se performance and
heterosis were in same direction. These results
are supported by Manivel et al.”® and Dheva et
al.”.

Days to maturity: Heterosis over mid parent
ranged from -15.58% to 6.74%, whereas over
better parent, it ranged from -20.34% to
3.86%, and standard heterosis from -22.56% to
-3.03% over ASHA and from -8.00% to 15.20
% over ICPH 2740 (Table 2). Heterosis over
mid parent was negative and significant in 18
crosses, heterobeltiosis in 22 crosses and all
crosses showed superiority over ASHA and
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1lcrosses over ICPH 2740 (Table 2). The
significant negative heterosis for this trait is
advantageous in getting early maturing
hybrids. Similar results were documented by
Aher et al.!, Bhanu et al.®, Dheva et al.’,
Shoba and Balan®, Pandey et al.”!, Kumar et
al.", Mahsal et al.'’, Reddy et al.?” and Singh
and Singh™".

Plant height: Relative heterosis ranged from -
10.84% to 40.36%, heterobeltiosis ranged
from -18.21% to 23.39% and standard
heterosis ranged from 0.95% to 23.37% and -
18.94% to -1.42% over ASHA and ICPH
2740, respectively (Table 2). Heterosis over
mid parent was positive and significant in 18
crosses, heterobeltiosis in ten crosses and
standard heterosis in 21 crosses over ASHA,
but none of them identified over standard
hybrid. Present results are in close agreement
with earlier reports of several workers like
Mehetre et al.’®, Hooda et al.®, Khorgade et
al., Shoba and Balan®, Gite and Madrap®,
Patel and Tikka®, Kumar et al.*, Reddy et
al.”’ and Singh and Singh*".

Number of primary branches per plant:
Heterosis over mid parent ranged from -
29.66% to 47.31%, heterobeltiosis ranged
from -39.74% to 38.30% and standard
heterosis ranged from -4.55% to 89.39% over
ASHA and from -19.00% to 60.71% over
ICPH 2740 (Table 2). Seven crosses recorded
positive significant heterosis over mid parent,
heterobeltiosis was observed in four crosses
and positive significant standard heterosis was
observed in 21 crosses over ASHA and eight
crosses over ICPH 2740 (Table 2). Similar
results were reported by Chaudhary et al.’,
Narladkar and Khapre'®, Hooda et al’,
Khorgade et al.", Pandey and Singh'®, Sarode
et al.®®, Singh and Singh®, Patel and Tikka®,
and Gite and Madrap®. Pandey”, Shoba and
Balan® and Kumar et al.** reported significant
positive standard heterosis for this trait.
Number of secondary branches per plant:
Relative heterosis ranged from -36.43% to
55.20%, heterobeltiosis ranged from -39.30%
to 39.68% and standard heterosis ranged from
-24.84% to 45.16% and from -18.67% to
57.07% over ASHA and ICPH 2740,
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respectively (Table 2). Nine crosses recorded
positive significant heterosis over mid parent,
four crosses over better parent, whereas 16
crosses over ASHA and 20 crosses over
standard hybrid out of 24 crosses showed
positive significant heterosis. These results are
in accordance with the results reported by
Pandey and Singh'® and Sarode et al.%,
Chandirakala et al.’, Gite and Madrap®, Patel
and Tikka®, Reddy et al.?’ and Singh and
Singh®..

Number of pods per plant: Heterosis over
mid parent ranged from -47.53% to 55.54%,
heterobeltiosis from -63.40% to 34.25% and
standard heterosis from -55.98% to 24.65%
over ASHA and from -64.69% to -6.59% over
ICPH 2740 (Table 2). Heterosis in positive
direction is desirable for this trait as more pods
can lead to higher seed yield per plant. Among
24 hybrids studied, 10 hybrids for relative
heterosis, seven for heterobeltiosis, three
hybrids for standard heterosis over the check
ASHA (ICPL 87119) and none of the hybrids
for standard heterosis over the check ICPH-
2740 recorded positive and significant values
(Table 4.9). These results are in agreement
with the earlier findings of Chaudhary et al.®,
Patel?®, Rana®, Mehetre et al.'®, Hooda et al.’,
Khorgade et al."*, Pandey and Singh'®, Sarode
et al.”®, Ajay et al.?, Patel and Tikka®*, Sekhar
et al.® and Gite and Madrap® over better
parent, whereas Pandey”, Sekhar et al”®, Patel
and Tikka®, Shoba and Balan®* and Reddy et
al.”” for desirable heterosisover standard
check.

Number of seeds per pod: Relative heterosis
ranged  from  -23.25% to  11.74%,
heterobeltiosis from -30.67% to 9.52 % and
standard heterosis ranged from -14.41% to
16.95% and from -4.72% to 30.19% over the
checks ASHA (ICPL 87119) and ICPH-2740,
respectively (Table 2). Significant and positive
heterosis was recorded in two hybrids for
relative heterosis and standard heterosis in two
and 12 hybrids over the checks ASHA (ICPL
87119) and ICPH-2740, respectively. None of
the hybrid showed positive significant
heterobeltiosis (Table 2). High heterosis was
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also reported earlier by Sarode et al.”® and
Shoba and Balan®.

100-seed weight (g): Nine hybrids exhibited
significant positive relative heterosis, while the
heterobeltiosis was in four hybrids. Relative
heterosis ranged from -25.05% to 30.25%;
heterobeltiosis from -28.38% to 30.15% and
standard heterosis over the check ASHA
(ICPL 87119) ranged from -10.21% to
30.15%. It ranged from -31.01% to -0.75%
over the check ICPH 2740. Significant
positive standard heterosis was recorded in 10
hybrids over the check ASHA (ICPL 87119)
and none of the hybrid exhibited significant
positive heterosis over the check ICPH 2740
(Table 2). Desirable relative heterosis for this
trait was also reported by Patel et al.®
Khorgade et al.'*, Sarode et al.”® and Patel and
Tikka®, while Chaudary et al.’, Manivel et
al.” and Gite and Madrap® reported significant
positive heterobeltiosis.

Harvest index (%b): Relative heterosis ranged
from -30.05% to 59.81%:; heterobeltiosis from
-40.42% to 26.15% and standard heterosis
over the check ASHA (ICPL 87119) from -
40.42% to 24.79% and from -33.98% to
38.28% over the check ICPH-2740.
Significant positive relative heterosis was
recorded in two hybrids, heterobeltiosis in four
and standard heterosis in one and two hybrids
over the checks ASHA (ICPL 87119) and
ICPH 2740, respectively (Table 2). These
crosses can be exploited in hybrids production.
The significant positive heterosis was also
reported by Singh et al.*, Patel and Tikka®
and Singh and Singh®".

Seed protein content (%0): Relative heterosis
varied from -42.71% to 22.35% and
heterobeltiosis from -43.57% to 22.23%.
Standard heterosis over the checks ASHA
(ICPL 87119) and ICPH 2740 ranged from -
40.35% to 21.73% and from -48.19% to
5.72%, respectively. Significant positive
relative heterosis was recorded in nine hybrids,
heterobeltiosis in eight and standard heterosis
in 14 and two hybrids over the checks ASHA
(ICPL 87119) and ICPH 2740, respectively
(Table 2). Significant positive heterosis was
also observed earlier by Khorgade et al.'’,
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Patel and Tikka®® and Patil et al.®, while
negative heterosis was noticed by Pankaja
Reddy et al. for seed protein.

Pollen fertility (%0): Relative heterosis ranged
from -57.97% to -4.35%; heterobeltiosis from
-58.67% to -4.67% and standard heterosis over
the checks ASHA (ICPL 87119) and ICPH
2740 ranged from -58.67% to -4.67% and
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from -55.07% to 3.62%, respectively. Among
24 hybrids studied, none of the hybrids
recorded positive and significant heterosis for
relative heterosis, heterobeltiosis and standard
heterosis over ASHA (ICPL 87119). One
hybrid recorded positive and significant
heterosis over the check ICPH 2740 (Table 2).

Table 1. Analysis of variance for combining ability in Line x Tester design for 12 characters in pigeonpea

Number Number 100- Seed
Days to Plant of of Number of Number Harvest X Seed
Source of . Days to N . seed . protein . Pollen
L D.F | Environments 50% . height primary secondary pods per of seeds R index yield per .
variation . maturity weight content Fertility
flowering (cm) branches branches plant per pod (%) plant (g)
() (%) (%)
per plant per plant
Genotypes | 33 E, 357.67** | 493.53** | 173856** | 20.41** 42.52%* 36251.77** | 0.45** 551%* | 74.64* | 17.90** | 638.10%* | 661.57**
Lines 3 E; 301.38%* | 774.11%* | 652.83** 26.29** 81.10%* 8333.23** 1.09%* 3.07** | 58.28* | 61.16%* | 562.28** | 283.33**
Testers 5 E; 96.38** | 277.30%* | 1314.35** | 27.96** 18.33%* 41560.95** 0.35* 7.11%* | 28.25** | 7.63* | 272.13** | 838.76**
#'e:fexr 15 E; 296.66** | 248.78** | 514.15%* 16.21%* 45,52%* 37572.49%* 0.16 3.36%* | 45.42%* | 22.95%* | 52233** | 53356%*
Error 66 E, 1.40 1.34 7.56 0.17 0.36 482.82 0.10 0.09 15.09 0.04 1.37 2.76
** Significant at 1% level, * Significant at 5% level
Table 2. Realized heterosis over mid parent (MP), better parent (BP) and standard checks (SC and SH) for yield and yield
components in pigeonpea
Hybrids Days to 50% flowering Days to maturity Plant height (cm) Number of primary branches per plant
MP BP SC SH MP BP SC SH MP BP SC SH MP BP SC SH
ICPA 2043 x ICPL - - - - - - -
87119 1650+ | 23245 | 23040 | 839 | 1pgges | 1087+ | 1987w | 480%* | 616%* 0.00 0.00 lg.gqee | 47317 | 38.30%% | 5758 | 33.71%*
ICPA 2043 x ICPL - - - - -
20096 -1.34 8207 | oo | TA0% | 563 | 830 | oo | 2800 2.06 1n3ges | 636 | oo -5.33* Laiges | 1848 0.54
ICPA 2043 x ICPL e - - o - - - _3.60%* . . ok B - - . .
20098 -6.95 16.75% | 11350 | 581 11.96% | 1899 | 18.86%+ | 360 80.10 23300 | 2162 142 | 5o5ex | 3gqeme | 1212 4.86
ICPA 2043 x ICPL - - - - - - - - - - -
20103 1144 | 1860+ | 1838 | 258" | 10820 | 1516+ | o0geex | GO0 | BOE™ | ygopen | 000 | jgggex | pp7ge | 2garex | 455 | qggpex
ICPA 2043 x ICPL o 505+ | .351%x x| gopex | g age - ok . - wx | pag%x - - . R
20108 3.93 5.05 3.51 15.16 3.01 8.36 13.30%+ | 300 6.30 1037+ | 1542 6.44 112a% | 2004 | 1364 3.57
ICPA 2043 x ICPL - - - - - -
20116 1240 | 1708 | 2108 | BB | 1016w | 1221%% | apsgex | 800 | 1687%% | 51ger | 16.22%% | -580%* 1.23 -1.60 12.12%* -4.86
ICPA 2047 x ICPL - - - - - - -
87119 14.84* | 16.22%* | 16.22%* 0.00 10.87** | 15.82** | 15.82% 0.00 1539 | 8.38™ | 23.37** 0.00 1.28 11210 | 1785 0.00
ICPA 2047 x ICPL e wx | g g wx | ogarx | g pe - ok * " wx | .335%x e e
20096 6.11 -6.63 8.65 9.03 2.84 3.02 13.47%% | 280 1.97 0.66 19.24 3.35 3.83 2.44 39.70 18.54
ICPA 2047 x ICPL - - - - - - - -
20098 22340 | 2589+ | 2108 | S8 | 15mgex | o03arx | pppoex | C520% | 1063 | 321 | 1749 | ATT | g geer | 3gpere | 12127 | 486
ICPA 2047 x ICPL - - - o - - - A - - . - - - ) -
20103 1824+ | 1968+ | 1946+ | 387 11.00% | 1328 | 1900+« | 380 1084 | 13010 | %5 14.69%* | 27.11%* | 27.07% 3.03 17.72%*
ICPA 2047 x ICPL - - - - - - - - -
20108 1608 | 18.00% | 1676% | 05 | 1304w | 1655%c | 21040 | B2 | BIT | yggpen | MATO | 69T gy ggen | ggp0ee | 21527 | 31
ICPA 2047 x ICPL *x ok _ - *x . ek T _6.39% ek
20116 0.28 0.00 3.24 15.48 0.19 0.19 1108+ | 540 5.32 3.77 18.12 4.25 3.40 6.39 24.24 5.43
ICPA gﬁ; ICPL 593+ | 351%* | -351** | 1516%* | 6.74** 673 | -6.73** | 10.80%* | 3228** | 1272%% | 12.72%* | -8.63** | 2957+ | 27.11%* | 32.12%* | 12.11**
ICPA 2078 x ICPL - - - - - -
20096 031 | ecrae | qgages | 258 3.08%* 528 | e o 0.40 1169 | 11 doww | 636" | jaoun -5.00% 163w | 1403 -3.24
ICPA 2078 x ICPL - - - . - - o . e wx | g g7ex wx | 5 ogex e e
20098 1003 | 2030 | 15.14%* 1.29 -1.44 1305+ | 1380+ | 240 40.36 20.32 18.60 3.87 21.84 5.05 76.67 49.91
ICPA 2078 x ICPL - - - - - - - - -
20103 S4BT | qgopee | azees | 2907 | ASYT L ioges | aggpes | 480 BSE g | AT | gsorex | a7s0% | 2650 | 212 | 1605
ICPA 2078 x ICPL - - - wx | o Egun - - 9. 00%* wx | .gagrx S i - ok R
20108 1520+ | 2340+ | 2216+ | 710 2.58 1281+ | 17810 | 200 18.44 8.40 17.97 4.38 6.65 19.19+% | 1485 255
ICPA 2078 x ICPL - - - - -
20116 13000 | 20209+ | 23pam | B39 | 455 B | e 1.20% 15.64%% | 5.32%% | 461 | 0., | 1003+ 8.17* 16.36%* -1.26
ICPA 2092 x ICPL - 947+ | .703%* wx | g oprx - - ok . e N . : - e }
57119 -8.27 9.47 7.03 10.97 8.26 1210w | 1pqpws | 440 18.70 18.33 19.08 3.48 2.54 16,01+ | 16:06 152
ICPAZOSZXICPL | 027 2637 | 000 | 1035+ | 5210 | 386% | -agsex | 13.00% | 807 | -0.66 | 10.24% | -335%% | 4.86* 417 | 43.94%% | 22.14%
ICPA 22%%35: ICPL -6.20%* -7.87%* -1.89 17.10%* 1.14* 3.49%* | -3.03%* | 1520%* | 8.22%* 7.11%* 7795 | gge | 1682% 1.79 89.39%* | 60.71**
ICPA 2092 x ICPL " 7110 | aggrx wx | gagix | 9o - - - - ; e e
20103 -5.99 7.11 4.59 13.87 8.38 9.21 15.30% 0.60 9.42 17.43% 0.95 1817+ 0.22 154 36.06 15.45
ICPA 2092 x ICPL - - - 645w - - - 5 40%* . - sx | 7 a7ex - - *ox R
20108 23.280 | 2368 | 21620 | B4 1447+ | 1584 | p037xx | 540 049 | gygger | 1415 747 1676+ | 17010« | 1667 1.00
ICPA 2092 x ICPL i - - wx | Lqapae | g qgew - o . . T o ok e e
20116 978 1263+ | 1027 | 710 1.31 3.13 1108+ | 540 10.99 6.04 17.17 5.03 20.84 7.46 48.48 26.00
S.E.(Heterosis) 0.90 0.96 1.02 0.98 0.83 0.87 1.08 0.96 2.01 2.15 2.32 2.41 0.21 0.24 0.24 0.20
Lowest -23.28 -25.89 -23.24 -8.39 -15.58 -20.34 2256 -8.00 -10.84 -18.21 0.95 -18.94 -29.66 -39.74 -4.55 -19.00
Highest 5.93 -2.63 -1.89 19.35 6.74 3.86 -3.03 15.20 40.36 23.39 23.37 -1.42 47.31 38.30 89.39 60.71
Copyright © Sept.-Oct., 2018; IJPAB 1259




Mallikarjuna et al

Int. J. Pure App. Biosci. 6 (5):

1255-1263 (2018)

ISSN: 2320 — 7051

Hybrid Number of secondary branches per plant Number of pods per plant Number of seeds per pod 100-seed weight
rids
4 MP BP sC SH MP BP SC SH MP BP sC SH MP BP sC SH
ICPA 2043 x *k e Rkl Kk - - - - - - Eaiad % % -
|CPL 87119 25.37 15.49 37.10 48.34 araes | 4710 | sa2ec | 4726 1.64 476 1.69 13.21 8.49 5.10 5.10 19,245+
ICPA 2043 x a Q7ex - x y - - - *x * ; -
1CPL. 20096 8.07 11,800 4.68 13.26 6.01 a0 | 1970+ | 35610 413 0.00 6.78 18.87 4.80 0.87 422 19,925+
ICPA 2043 x . . . . - - - - - - - - -
ICPL 20098 3.23 6.25 11.29 20.42 45.40%* | 63.40** | 5451** | 63.51%* | 12.41** | 18.92** 169 1321 13.95%* | 28.03** 0.32 22.92%*
ICPA 2043 x - - - - . - - . . N - - e oan -
ICPL 20103 3643+ | 3668+ | 24840 | 1867ex | 149 14.82%* S8 15.07** 121 .17 3.39 1500 10.46** | 19.55%* 5.36 27.28**
ICPA 2043 x R . e e - - y R * _4.90* * -
|CPL 20108 3.54 8.52 8.60 17.50 4.09 18,06+ 1.83 18.30% 6.15 8.96 3.39 15.09 3.18 4.90 5.73 18.76%
ICPA 2043 x - - - - - - . N -
ICPL 20116 30.67** | 33.97** | 21.61** | 15.18** 0.72 17.12%* 301 17.36%* -040 -2.38 4.24 16.04 580 242 301 26.22%*
ICPA 2047 x ) . -7.58%* 0.00 19.94** | 1558%* | 24.65** 0.00 . 3 -10.17 0.00 30.25%* | 30.15%* | 30.15** 0.00
ICPL 87119 26.73** | 39.30%* ’ : ’ ’ : : 20.90%* | 29.33** : : ’ ’ : ’
ICPA 2047 x _ *k - kk kk - - - - - i *ok *k *k -
ICPL 20096 741 2055w | 2097 3089 342 25.99** | 20.18** | 3596** | 18.80** | 28.00** 847 189 1030 752 13.04 13.14%*
ICPA 2047 x - - . . - - - - - - - N .
ICPL 20098 19.22%* | 30.08** 645 1518 26.23** | 48.64** | 44.61** | 5556%* | 19.46** | 20.00** 169 1321 101 13310+ | 2088 T
ICPA 2047 x - - . . - - - - j - . L an - -
ICPL 20103 17see | 2691w | 119 2042 4753** | 50.18** | 55098** | 64.69%* 9.23 18.00%* 4.24 16.04 4.13 11.38** 4.25 19.90%*
ICPA 2047 x 3 - * Kk *k * - R - xk - -
ICPL 20108 17.71%% | 30.08** 645 15.18 2182 122 9.17 12.42%% | 18.31%* | 22.67** 169 943 746 12.18%* 2.36 24.98**
ICPA 2047 x - o o . - - - - - - - -
ICPL 20116 0.99 1388+ | 3113 41.88 7.83 19.18%* | 12.84** | 30.08** | 23.25%* | 30.67** 11.86 189 4.28 10.07** | 10.21** | 31.01**
'Iii’t fgﬁ; 55.20%* | 39.68** | 39.68** | 51.13** | 24.23** | 16.43** | 16.43** | -6.59* 11.48* 7.94 15.25% | 28.30%* | 12.76** 0.05 29.17** -0.75
ICPA 2078 x i i . . . - - - _ . - - } -
1CPL 20096 14.33 0.89 8.06 16.93 4.49 2685 | 36.02%% | 48.68% 0.83 3.17 3.39 15.09 1567 | 23500 1.23 24115
ICPA 2078 x . - - . - - - 0 40% - . - - -
ICPL 20098 135 15.20%* 565 209 1087 17.95%% | 28.25%* | 42.44%* 949 16.22%* 508 16.98 22.13** | 2500%* 454 19.68**
ICPA 2078 0.65 . -0.48 7.68** | 3161** | 10.91* -3.01 - 11.74* 9.52 16.95%* | 30.19%* . N -7.53%* .
ICPL 20103 15.48** 22.19%* 25.05%* | 28.38** 28.95%*
ICPA 2078 x * Kk K - - hk Kk Kk Kk
1CPL 20108 4.84 -8.18 -2.26 5.76 3.65 -5.87 1768 | 33.96% 0.7 -2.24 11.02 23.58 -1.93 -8.74 17.83 -9.47
ICPA 2078 x - o . B - - B ] _ . " .
1CPL 20116 8.61 5.26 1.77 10.12 13667 | 45977+ | sp75%% | 6210+ 4.45 6.35 0.00 11.32 1.02 15150 | 955 15,835
ICPA 2092 x . o x - - - - . ; * | _1441% B N . N
|CPL 87119 10.95 1.33 22.58 32.64 4150 | s2.00%% | s202%% | 6151+ 8.18 14.41 14.41 4.72 3.97 0.63 0.63 23,65+
ICPA 2092 x kx - re3 kk *k kk - - _ - hk Hk -
1CPL. 20096 -6.59 1igoe | 42 16.23 55.54 34.25 1001+ | 3102+ 3.67 2.59 4.24 6.60 10.37 3.03 8.32 16,784+
ICPA 2092 x 23.06** | 18.13** | 42.90** | 54.62** 2.48 -14.89* . N -1.60 N 4.24 16.04* 4.80% . 20.79%* | -7.19%*
ICPL 20098 ’ ’ ' ' ’ ’ 45.49** | 56.27** ' 16.89** : : ' 13.34%* : '
ICPA 2092 x *k Rl Kk Kk L * - - - - * -
1CPL. 20103 21.62 20.00 45.16 57.07 18.82 15.01 6.3 | 40,91+ 2.24 5.79 3.39 7.55 10165 | 20274 6.21 27 gar
ICPA 2092 x Hk kk kx kk kx - - - ek _ i Hk -
1CPL 20108 7.52 1.07 22.26 32.29 24.92 18.50 15400 | 32,145 8.47 4.48 8.47 20.75 0.75 9.69 0.41 22,855
ICPA 2092 x ET3 kok kk kk _ - R - _ * - *k ok -
1CPL 20116 2.12 -3.60 16.61 26.18 30.66 17.46 5.72 24375+ 9.42 1653+ 14.41 4.72 15.62 13.48 3.43 2053+
S.E.(Heterosis) 0.55 0.45 0.60 0.54 12.14 11.42 12.00 12.43 0.10 0.15 0.12 0.13 0.31 0.37 0.36 0.34
Lowest -36.43 -39.30 -24.84 -18.67 -47.53 -63.40 -55.98 -64.69 -23.25 -30.67 -14.41 -4.72 -25.05 -28.38 -10.21 -31.01
Highest 55.20 39.68 45.16 57.07 55.54 34.25 24.65 -6.59 11.74 9.52 16.95 30.19 30.25 30.15 30.15 0.75
Hybrids Harvest index (%) Seed protein content (%) Pollen fertility (%) Seed yield per plant (g) |
v MP BP SC SH MP BP SC SH MP BP SC SH MP BP SC SH
ICPA 2043 x ICPL - - . B P . . - e gen | . -
87119 3005 | 3546%+ -23.64 -15.38 0.88 -0.37 2.17 11oge | 435 4.67 4.67 3.62 28,215 35.47 19.11 30,16+
ICPA 2043 x ICPL . - - - B B - B B v | 1gpmee N .
20096 2304 1827 330 716 4271w | 4357+ | 4035 | ag1ov | 3027+ | aro1e | sierer | 2s7oee | 149 1887 170 1219
ICPA 2043 x ICPL - - - - - - - - - " wx | g agrr -
20098 1346 | g57gee | 2396 ASTA | gogpee | ar2aer | 2830 | 37.03% | a2arex | aze2rr | ascor | sga3e | 182 -41.38 2646 36.50%*
ICPA 2043 x ICPL - - - - - - - - sk *x -
20103 19.67 16.32 0.99 9.72 3645+ | 3805+ | 3646+ | asg2r | 2095 | s054r | 3n00% | 2500 | 1000 1891 165 12.24
ICPA 2043 x ICPL o o - . - - - . .
20108 -11.88 -21.88 757 2.43 8.86 5.36 8.05 -6.16 10800 | 13000 | 1367%¢ | 616 3.98 -19.25 1.22 -12.61
ICPA 2043 x ICPL kk Kk Sk o £ 3 R Hk - N _ = = _ Ex3 - -
20116 -5.13 -19.80 5.11 5.15 6.08 4.74 7.42 6.71 9.64 1040 | 1100+ 3.26 11.19 24,11 4.87 1786+
ICPA é‘;ﬁ; CPL -9.34 -9.76 -9.76 0.00 11.96%* 8.94%* 15.14%* 0.00 -8.00%* | -8.00%* | -8.00%* 0.00 16.89* 15.82* 15.82* 0.00
ICPA 2047 x ICPL x o - - - - Ry B * _ * N
20096 22.44 -14.76 -15.55 -6.42 -3.61 3.62 1.88 150 | 15050 | 1667 | 1667+ 9.42 9.70 16.32 17.85 20,07+
ICPA 2047 x ICPL - - - - - - - . N -
20098 1.19 20.09 20.83 1227 | 0o | 1o080% | 15000 | 2638 | 1160¢ | 1367%% | 1367+ 6.16 19.22 7.16 8.86 21.31
ICPA 2047 x ICPL * * Kk Lt *k Kk - - - - Rl Kk -
20103 4.24 29.32 29.98 22.41 7.35 3.14 9.01 5.32 30970 | 2067 | 2067%% | as51%e 3.47 22.50 23.92 2310
ICPA 2047 x ICPL - - - - - - - s ok " ok _
20108 -13.10 -16.43 -17.21 -8.25 1250 | 16500 | 1178% | 2338 | 1081 | 1333 | 1333 | &0 23.99 5.78 3.85 10.34
ICPA 2047 x ICPL . . . - - - - e . o .
20116 -19.04 -26.12 -26.81 -18.90 0.37 -2.35 321 10365 | 14007 | 1500 | 1500 7.61 10.28 5.06 3.14 10.95
ICPA 2078 x ICPL * ek =3 £ Hek ek kk N - N N ok ek ek ek B
87119 24.85 24.79 24.79 38.28 17.19 15.56 15.56 0.37 1138 | 13007 | 13.00%* 5.43 32.65 14.48 14.48 1.16
ICPA 2078 x ICPL o o o o - - - - . -
20096 10.09 23.54 23.62 15.36 | 19.98 15.16 21.73 5.72 17107 | 17200 | 20007 | 13.00% 0.95 15.28 38.48 16.80%
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ICPA 2078 x ICPL N N n . . B E B B o oen :
20098 -15.55 -33.51 -33.58 26.40 | 16.42 12.66 17.08 1.69 17000 | 1765 | 2067+ | 1377+ 17.35 2.90 25.29 35.49%
ICPA 2078 x lCPL = - ek ek Kk Rkl - - - - Kk *k - - *
20103 25.82 7.38 7.48 2.52 22.35 22.23 19.06 3.40 3608 | 3650+ | 3s00%+ | speies | 4968 36.14 115 14.65
ICPA 2078 x ICPL ] ] ] ] e | pomee | = eoer . N - B B I -
20108 13.69 17.33 17.42 8.49 2.36 2.98 5.69 1800 | 3007 | 3080 | 3333+ | 2754+ 15.27 12.67 18.19 20,37+
ICPA 2078 x ICPL . . . j . . o 10% . . - - - - - : _ o | o -
20116 20.90 28.09 28.17 20.40 219 3.54 357 1625+ | 3840w | 3so1%% | 4033+ | 3514w 15.49 23.22 31.76 .
ICPA 2092 x ICPL : . - - - } x } o " - - - - } o - B o B o -
87119 2871 40.42** 40.42** 33.98* 412 9.65 213 11.30** 14.33** 14.33** 14.33** 6.8 35.93** 44.45 44.45 52.04**
ICPA 2092 x lCPL Kk 3 o = N Kk N ek ek N N - N - hk I,k | -
20096 59.81 26.15 15.28 6.11 5.62 8.68 3.23 1035+ | 5707 | ssere+ | sseres | ssorer | 499 27.67 6.28 19,08+
ICPA 2092 x ICPL N S . . i B E B . i o saen .
20098 12.72 4.54 29.79 2220 | 4.40 0.19 13.26 1.64 12007 | 1233 | 14.33% 6.88 10.15 3.87 29.43 30,07+
ICPA 2092 x lCPL Kk = £ o N Kk %k = dek N - - X Kk *k Kk - * -
20103 26.54 7.70 27.67 19.85 1.30 5.71 6.59 7.43 16.02%% 17.00%% 17.00%% 9.78 27.91 15.76 15.01 26.62%%
ICPA 2092 x ICPL . | . e - j - - - - o g . . } -
20108 6.78 7.41 15.31 6.15 477 11,06+ 0.48 1357 | 1046% | 13000 | 1300 | 543 27.60 24,05 8.93 51 37
ICPA 2092 x ICPL . . | - - e o - - - - o _ | -
20116 248 685 2371 1546 | 1100% | 1623+ 530 17.75%% | 12.98** | 14.00** | 14.00** 6.52 788 150 1248 24.42%*
S.E.(Heterosis) 1.02 1.05 117 121 0.10 0.13 012 0.14 0.95 1.00 1.08 1.06 2.95 247 3.40 345
Lowest -30.05 ~40.42 2042 | 3398 | -42.71 4357 -20.35 4819 57.97 58.67 58.67 55.07 35.93 4445 ~44.45 52.04
Highest 59.81 26.15 24.79 38.28 22.35 2223 21.73 572 435 467 467 3.62 49.93 36.14 15.82 2131
**Significant at 1% level, *Significant at 5% level
MP = Mid-Parent heterosis/Relative heterosis
BP = Better parent heterosis/Heterobeltiosis
SC = Standard heterosis over ASHA
SH = Standard heterosis over ICPH-2740
CONCLUSION days 50% flowering, days to maturity, plant

The magnitude of heterosis expressed by the
hybrids for 12 characters varied among
themselves, the magnitude of standard
heterosis was high for secondary branches per
plant, pods per plant, harvest index and seed
yield per plant, whereas for seeds per pod and
days to 75% maturity it was very low. Out of
24 crosses, the crosses viz., ICPA 2043 X
ICPL 20096, ICPA 2043 x ICPL 20103, ICPA
2047 x ICPL 87119, ICPA 2047 x ICPL
20098, ICPA 2047 x ICPL 20108, ICPA 2047
x ICPL 20116 and ICPA 2078 x ICPL 87119
had recorded significant and maximum
heterosis for most of the characters over the
both checks.

Studies on heterosis suggested that
higher —and significant  heterosis  was
contributed through characters studied except
number of primary branches per plant, number
of pods per plant, 100-seed weight, seed
protein content and pollen fertility in ICPA
2043 x ICPL 20096 and ICPA 2047 x ICPL
20098 and through the traits except pollen
fertility and seed protein in ICPA 2043 x ICPL
20103, ICPA 2047 x ICPL 87119, ICPA 2047
x ICPL 20108, ICPA 2047 x ICPL 20116 and
ICPA 2078 x ICPL 87119. Hence, significant
positive heterosis observed for seed yield per
plant was mainly due to the manifestation of
heterosis for its component characters viz.,
Copyright © Sept.-Oct., 2018; IJPAB

height, number primary branches per plant,
number of secondary branches per plant,
number of pods per plant, number of seeds per
pod, 100-seed weight and harvest index. This
would clearly indicate that heterosis for seed
yield was through heterosis for individual
component characters.
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