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number of primary branches, the range . of
heterobeltiosis varied from -25.96 to 39.78. Plant
height with number of primary branches per plant
plays an important role in increasing the number of
pods per plant as well as pod yield per plant,
Number of pads per plant is one of the contributing
character for increasing green pod yield. Eight and
seven hybrids had significant positive relative
heterois and heterobeltiosis respectively. HUVP-1 x
EC-33866 exhibited highest significant relative
heterosis (43.25) and heterobeltiosis  (95.86).
However, pod length and number of seeds per pod
directly contribute to yield and hence their positive
value increases the total yield. EC-33866 x Azad
had highest relative heterosis (13.42) and
heterobeltiosis (12,70) for length of pod, whereas
PH-1 x UU-11 exhibited high relative heterosis
(27.54) and heterobeltiosis (25.00) for number of
seeds per pod. These resutls are in agreement with
the results of Ram et al (1986).

In case of green pod yield per plant, HYVP-I x
UU-11 exhibited highest significant positive
heterosis over mid parent and better parent.
Heterobeltiosis ranged from -27.91 to 53.66. High
heterosis for green pod yield per plant seems to
have resulted due 1o the combined effect of
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heterosis observed in its yield on parent characters
such as number of pods, per plant, pod length, plant
height and number of primary branches. The
genctic diverse of sclected parents seems to be
another cause for high heterosis observed in yield.
Similar results were also reported by Parmar and
Godwat (1990).

Considerable high heterosis in certain cross
and low in other crosses revealed that the nature of
gene varied in hybrids depending upon.the genetic
architecture of parents involved. Considering
present study, the promising hybrids are HUVP-1 x

- UU- 11, HUVP-1 x PH-1, PH-1 x EC-33866 and

HUVP-1 x EC-33866. These hybrids offer the best
posibility of their future exploitation in the
development of high yielding varieties.
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ABSTRACT

The extent of heterosis for yield and yield and ‘yield contributing components were studied
in a set of 30 crosses involving a genetic male sterile line and 30 genetically diverse plant types of
indeterminate and determinate types of Pigeonpea. Five cross combinations using male parents
L.297, F21L.M, OP.SPL.Brown, S.Brown, L.298 and MS Prabhat DT as female parent were
identified as the best hybrids for grain yield on the per se performance with high heterotic expression,
Development of hybrids using parental combination of determinate and indeterminate types would
yicld good hybrids vigour. High heterosis for traits like pods / plant, number of primary branches and

grain/plant had influenced the grain yield,

KEY WORDS :

Pigeonpea, (Cofanis Cafan (L.Millsp.) is the
important legume in India and early maturing types
with good yield are preferred over late maturing
traditional types. Development of improved types

tl ik hohedies dam and rammembl sbiam bos b

- Pigeonpea

Pigeonpea, Male Sterility, Plant Types, Heterosis
‘limited. With the discovery of genetic male sterility

in- Pigeonpea and the presence of natural out
crossing it ‘is now possible to breed hybrid
varieties. The importance of using
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aressed by plant breeders in order to obtain
maximum- hybrid  vigour. This study was
undertaken 1o study the exient of heterosis by
involving a genetic male sterile line and diverse
plant types viz, determinate types (DT) and
indeterminate types (IDT) in early pigeonpea for
important yield and growth attributes,

METERIALS AND METHODS

A total of 30 hybrids was attempted using 30
genetically diverse lines representing diversity for
plant type, maturity etc. and a genetic male sterile
line MS.Prabhat DT during 1990 at the Indian
Agricultural Rescarch Institute, (IART) New Delhi.
Each of the hybrids and parcnts was raised in a plot
ith two rows of four m length in randomiscd
‘block design replicated twice with a spacing of 30 x
20 cm. Two rows of border lines were sown around
11e  enwies to avoid any border effects.
{Observations were recorded on 5 random plants in
‘each replication Tor different characters viz, plant
height, days to 50% flowering, days to 50%
maturity, number of primary branches, number of
secondary branches, number of pods per plant and
seeds per pod, 100-seed weight, grains per plant
and yield per plant. Combined Anova was casried
out as per Panse and Sukatme (1989). The mean
sum of squares due to block, treatments, parents,
hybrids, contrast parents vs hybrids was tested
against error mean squares by ‘F' test of
significance. Heterosis was measured over mid
parent, better parent and over best available variety
(BAV). Pusa 33, a high yielding and widely
accepted check was included in the experiment Lo
estimate the standard heterosis.

RESULTS AND DISCUSSION

Parental combinations and cstimation  of
standard heterosis for all the characters are given in
the Tables | and 2 respectively. Results indicated
that the parents selected and hybrids showed larger
variability (Table 3) for all the characters excepl
number of secondary branches and sced/pod.
Similar type of variability for different yicld
characters was reported by Balyon er al. (1986) and
Bhongale ef al (1987). The maximum helerosis
over best available variety was observed for grains
per plant in H-26 (136.59%), and it was followed

Table I, Details of parents and hybrid combinations

Eiﬁr;d Parents Plant type
H-1 L2492 DT
H-2 o L302 . DT
H-3 OP.5P.Brown DT
H-4 L2297 DT
H-5 (316X84034 P3 Brown) oT
H-f L.269 g 1oT
H-7 EPHYT.A2 T
H-8 B6.RGDT Troal 2394 DT
Ho F2l.M _ DT
H-10 DT Trial ICPL-1.52 0T
H-11 1CPL.269.5F BT
H-12 20.71.48 oT
H-13 " 15-(DF1XT78-1) T
H-14 QOP.5P.L.Erown 10T
" H-IS OP.SP DT
H-16 OF. Brown DT,
H-17 Self 294 Brown 10T
H-18 ICRISAT early dwarf ioT
H-19 86.H.P Sclf JoT
H-20 S.Brown 10T
H-2l ACTH.Pant ATT 5P4 DT
H-22 OP.SP.Briwn i oT
H-23 278.Whiwe | 10T
H-24 |-138 IDT
H-25 Pal4, SP3 DT
H-26 383.52 oT
H-27 L.298 DT
H-28 274 Mo Maiker DT
H-29 MS5.Ple.5P.Brown 82 oT
H-30 Pusa 8330 brown 52 13T
" MS. Prabhat DT nT
pia Pusn 33 T

*» Ferpale parent; *** Rest aveilable vanely

plant in H-26 (117.86%), number of primacy
branches in H-12 (96.55), and sccondury‘hranchet
in H-25 (84.86%). Thus Pigconpea has substantial
amount of hybrid vigour for yield and '
components. The presence of hyhrid VoUW
reported as carly as in 1957 by Solomes ¢ ul
(1Y5T). Increase by 40 per cent positive heldrosis
wis ohserved Tor yickd per plant in Diybrids vz
-4 (51.52), H-Y (72681 H-12 (50-84), H-14
(78.62), 11-18 (40.67), 11-20 (46.32). H-21 (4R §8),
[1-26 (121.72), 1-27 (47,951 and more than 20 per
cent heterosis was eahibited for bath the eharacters,
pods per plant and number of primary branches per
plant together in few of the above mentioned
hyhrids viz., H-4, H- 12, H-18, and H-26. Tt is very
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Table2. Estimation of standard heterosis for yield and yield components in pigeonpea

2 Dayste  Daysto  Mo.of  No,of , A Grin

Hybrids I:;";;l 0% S0%  primary sccondary l;.?::: Seeds/ pod ’Egi’;;“ i;“n:‘f . yield pef

flowering maturity  branches  branches plant

HI 19.42 1617 1293 4487  -2222. 376 1250 -11.86 ' 1E45 531 .
. 165.00 175 145.5 23.00 6.00 158.50 375 Fidl 3700 2876
ve 22750 1185 1615 21.00 7.00 15300 408 6.69 375.50 - 2517
H2 26,25 1024 9.79 689 5000 -33.54 6.94 -1528 2791, -40.50
. 167.50 1.5 1515 16.00 5.50 12100 415 7.6 2250 2635

" 14050 s 1570 13.50 4.50 106.00 3.85 6.43 22850, 1422
H3 -20.21 000 769 5172 6L =302 2178 27.80 1937 3w
d 15000 10430 1490 10.50 350 94,00 375 973 20350, 1947

. 15200 1020 1540 22,00 3.50 110.50 370 9.70 25400 2467
HA4 -5.57 1420 1433 6206 3333 2445 8.33 329 5394 5152
. 14250 1160 1645 10.50 3.00 §2.00 3.60 700 17200 1248

L 18000 1165 1635 23.50 6.00 198.50 30, T34 48800  36.19 -
HS 3228 1.96 4.54 24.03  -50.00 2226 6.94 238 54.25 44.06
. 15300 1245 1520 18.00 3.50 15350 405 7.20 36950 2675
w 12000 1040 1495 18.00 450 19500 3.85 7.03 480.00 3443
H6 7.61 780 1293 34.48 I -6z 1389 1.82 5157 51
. 19500 1080 1375 23.00 5.50 115.50 3,65 741 26550  19.69

" 20500 - 1100 1615 19.50 8.00 62,00 4,10 7.61 153.50 1163
H7 4,99 440  64d 37.93 5.55 -11.59 TR} 0,66 19.24 10.00
. 192.50 1030 1345 20.00 6.00 15350 425 8.07 37000 2567
v 0000 1065 1525 20,00 9.50 141.00  4.00 7.54 34850 26.29
H8 -43.57 140 594 4482 <6111 -30.40 12.50 116 2003 -16.65
. 19050 1005 1450 13.50 550 11250 405 9.39 31450 2487
. 107.50 1030 1515 8.00 3.50 1100 . 405 7.83 25350 1992
HO 4.20 3.40 9.4 2754 -38.88 8.81 36.11 -5.53 80.12 73.68
. 193.50 1115 1505 15.00 6.50 151,00  3.85 7.98 3050 2635
L 19850 1055 1565 18.50 5.50 173.00 490 7.7 571.00 4151
H 10 -23.89 049 1018 2389 A7 417 -50.0 501 2602 -21.63
. 14250 1020 1455 12.50 4.50 14250  3.50 7.81 32850 2578
. 4500 1025 1590 15.00 4.50 99.00 375 797 23450° 1873
HIl -4.20 1220 8.39 4482 000 438 31.94 791 4369 . 3448
. 20850 1120 1615 20.00 5.50 147.50 3.75 5.84 32200 2928

re 18250 1145 . 1550 8.00 5.50 15250 475 699 45550 3214
H12 167 2790 559 96.55 1111 29.55 36,110 -1581 5060 50.84
. 20300 1065 1460 17.00 7.00 151.50 150 800 35850 2910

" 197.50 1305 1510 28.50 8.00 20600 490 639 57250 3605
H13 2182 19 245 2068 4444 3522 1528 527 4719 1167
’ 167.50 1010 1440 19,00 9.00 133,00 3.75 7.89 20800 1645
. 137.50 1040 1465 1150 5.00 10300 415 7.99 26250 2111

H 14 -4.20 0.98 6.29 3.45 33.33 029 1389 2.90 72.40 78 62
. 187.50 1095 1420 14.00 4.50 180.50 3.80 7.80 800 2435
" 18250 1030 1520 15.00 600 21100 410 7.81 546,50 4269

H 15 -33.07 1715 - 6.64 689 2770 2194 1528 -12.5 53.47 35,15
. 21250 1125 1550 15.00 550 + 176,50 370 772 51.50 2715
v 12750 1195 1525 13.50 6.50 19450 4.5 6.64 48650 3230
H 16 2336 2205 559 4827 3333 1943 3333 -4,08 19.87 18.66
. 19250 115 1475 12,00 5.00 160.00 3.75 7.31 33750 2470

s 23500 1245 1510 3150 1200 12800 4380 7.28 38050 2836
H17 -18.64 530 1088 724 2177 2664 3333 7.38 1.57 1477
. 13850 1015 1415 10.50 2.50 149.50 1.55 7.32 200 2812

ot 15500 1075 1600 12,00 6.50 700 480 8.15 4100, 2743
H I8 105 . B33 1LY 6206 1111 22.01 3194 -1542 6167 4067
. 20000 1210 1535 1750 500 , 20750 355 9.09 35800 3258
*s 19250 1105 1590 2350 . 8.00 19400 475 6.42 51250 3362
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BAV . 19050 102.0 143.0 14.50

‘Table2. (Contd.)
Daysto  Daysto No, of No. of i Grain
Hybrids' IE;‘I‘I 0% 50%  pimwy secondury o0 Seeds/pod oot MU yield per
: flowering maturity  branches  branches Pt weight plant ‘plant
H19 -1470 - 1862 1119 4137 1L -1724 1339 -2.50 993 - 933
. 172.50 1160 1575 11.50 ©139.00 4.35 7.26 28450 2064
L 162.50 1210 - 159.0 20.50 132.00 4.10 7.40 34850 26,13
H20- -10.76 12.74 1014 17.24 16.66 27.59 1806 -1502 7003 46.32
.. 197.50 1035 1480 12.00 157.00 4.00 6.85 351,00 2403
= 170,00 1150 1575 17.00 203.50 4.25 6.45 539.00 3497
H21 630 0 IL76 209 4137 -5.00- 18.50 1528  -1001 6735 4888
. 213.50 1035 1540 - 1850 179.50 3.65 6.47 an.o0 2663
W 20250 1140 1460 20.50 189.00 4.15 6.83 53050 3558
H22 131 1078 1258 2443 3333 345 12.50 6.19 2791 36.86
» 179.50 1120 1535 9.50 104.50 3.75 7.21 29450 212
o 19250 1130 1610 11.00 153.50 405 8.06 40550 3217
H23 -6.82 098~ 7.69 -1034 1333 -16.33 18.06 543 13.56 477
. 217.50 1025. 1465 20.00 " 12950 1.60 812 10400 1860
= 177.50 1035 1540 13.00 117.50 4.25 6.95 K000 2504
H24 -22.57 9.80 10.84 2758 <3333 -18.49 1250 0.53 5.04 531
. 193.50 1025 1405 . 13.00 118,00 3.85 7.94 258.00 2035
e 147.00 1120 1585 10,50 . 130.00 405 7.55 133100 25107
H25 2100 (.49 5.59 27.58 88.88 1630 3601 092 1876 18.45
. 141,50 1000 1255 12,00 X 140.50 3.85 922 I08.50 2851
e 230.50 1025 1510 18.50 1700 13350 4.00 7.52 376.50" . 2831
H26 2283 9,80 3.15 3103 6666  117.86 1.3y 2738 136.59 | 121.72
. 117.50 97.0 1345 15.50 207.50 375 772 49400 5620
e 147.50 1120 . 1475 19.00 i 34750 265 7.03 750.50 5299
H27 . -157 6.8 908 . 689 L1 28.52 1667+  -553 57.25 4795
. 180.00 1.0 1520 18.00 173.50 365 617 W00 2433
. 177.50 1095 1560 15.50 J 205.00 420 7.14 49850 3556
H28 2388 - 1323 1259 2068 -50.00 -0.63 1528 -1211 1971 5.56
= A03.00 1155 1510 18.00 101.00 3.85 §.24 23450 1934
= 145.00 1155 1610 11.50 : 158.00 4,15 661 17950 2553
H29 -26.51 049 1049 1724 -50,00 2288 13,80 138 4826 807
. 140.00 1135 1490 11.50 174.50 375 6.69 w600 1323
L 140.00 1015 1580 1200 196.00 4.10 7.03 47000 3300
H30 12.07 1078 1364 W65 2222 346 13.89 277 21,12 1757
.. 16000 1020 1470 16.00 550 + 15230 370 793 4800 2806
. 21350 1130 1625 17.50 105.00 410 7.80 25000 19.70
MS. 146.00 1095 1530 8.50 129.00 4.05 6.50 3800 2038
Prab :
hat.
159.50 3.60 7.59 3700 2390

* Parental mean; ** Hybrd mean

interesting to note that all the five pollinator parent
involved in the cross had IDT plant type and the
female line used had DT plant type and the hybrids
were belonging to the early and medium maturity
groups. The best hybrids which showed superior
per se ‘performances over best available variety
were H-4, H-9, H-14, H-20, H-26 and H-27.

. The range of pods per plant and yield per plant
(Table 2) of the parents of the above mentioncd
superior hybrids wis observed to be from 82(P-4)
to 207.5(P-26), 12.48(P-4) 10 24.352(P-20)
respectively., The range of these hybrids developed
out of these parents was 173(H-Y) to 347.5(H-26)
for pods per plant and 35.56(H- 27) w
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Table A, Combined ANOVA (32 parents + 30 hylirids) for 10 yicld contribuling n:hnrm_:tr.rs in carly plgmnp:ﬂ_mised durin

Viilarmathi and Govil

1990-91
Naysto  Dayste  No.ol  No.of . . . .
Source df htlii‘rg]:t 50% S0% primary sceondary I{::::Tr ;:Tii! Iﬁ;‘:}‘d ::;::it p:::::m
flowering matucily  branches  branches
Replication 1 1163 47.89%  3572%* I8 007 3401 0.002 (.0m 112 244
Parcnls 3 1143,9%* 02 3++ |37 4%+ 3)I2** 5.3 1807.40% B67A™% 1396 11354*%  100.9**
Hybrids 29 2063,2°* 11387 128.3%* 4RO 6.3*  3081.30**. 0.253*%  L437*" 27712*% (700
P vs. Hyb, 1 490.0% 219.8% 2057 G6.0**  3RBA** 5528.20%% S.d46%*  A.5507F 241400+ S3RT*
Error 61 69.6 33 29 23 14 4.0 0048 0e07T 456 122
Meon
Parenls : 177.3 1080 147.6 1517 55 45,0 37 177 3180 2512
Hyhirids - 1733 1108 1507 16.66 6.6 158.5 421 7.31 406.5 29.29

* . Significant at 5% level; ** - Significant at both 5% and 1% level

development of superior hybrids would include
parents in combination from two contrast plant
types in Pigeonpea, Similar finding was reported by
Prashad(1990). High heterosis for secondary
branches and yield over parents was reported by
Srivastava et al. (1976). From the results it is thus
clear that higher heterosis present for pods per
plant, number of primary branches, and grains per
plant had influcnced the higher grain yield as
reported by Sinha et al. (1986). Higher heterosis for
yicld and yield traite were also observed by Reddy
er al. (1979). Negative heterosis for plant height in
Pigeon pea is desirable and (20%) was observed in
hybrids H-3, H-5, H-8, H-10, H-13, H-16, H- 24,
H-26, and H-29 over BAV.

Perusal of data clearly indicated that (Table 2)
heterosis in grain yield was accompanied by
heterasis in pod number and number of primary
branches for most of the hybrids like H-4, H-5,
H-9,. H-12, H-14, H-20, H-21, and H-26.
Conversely, negative helerosis over BAV was
observed for pod number and yield per plant in the
hybrids H- 30, H-10, H-8. Therefore it is suspected
that heterosis with regard 1o pods per plant would
decide the magnitude and direction of potential
heterosis for grain yield. Considering the overall
view of performance of hybrids attempted in study,
it is evident that 25 crosses showed positive
heterosis over BAV for grain yield (Table 2). So
there is cvery possibility of exploiting heterosis at
commercial level, Hybrids viz,, H-4, H-9, H-14,
H-20, H-27 should repeated in combination with

genetic male sterile line for extensive evaluation at
number of locations.
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