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ABSTRACT

The hybrids developed with three genetic male sterile lines, MS 3A, MS 4A and MS
Prabhat, using twenty diverse pollinators were evaluated. A large number of hybrids
depicted significant and useful hetcrosis over better parent and standard variety, BDN 2,
for seed yield per plant which was duc to high heterosis for pods per plant, plant height
and branches per plant. Such hybrids were early in maturity with reduced plant height.
Heterosis for seed yield over better parent was highest in the cross MS 3A x DL 78-1((79.9%),
followed by MS Prabhat x ICPL 384 (78.2%). In respect of superiority over the cultivated
variety BDN 2, the crosses MS 3A x IPCL 8504 (74.9 %), MS 4A x B 12 (40.7 %), and MS 3 A
x ICPL 6997 (35.1) were the three best hybrids. The hybrids involving both the early parents
were superior for early maturity butnot for seed yield. The high heterotic hybrids involved
at least one medium duration parent.
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Heterosis has been extensively used to realise substantial gains in yield levels in crops
like maize, sorghum, bajra, cotton and castor. Considerable extent of heterosis for yield and
other traits has also been reported in many legumes [1], including pigeonpea [2-4]. The
identification of two genetic male sterility systems in pigeonpea [5, 6] coupled with high
degree of natural outcrossing reported by several workers [7] and utilization of these
avenues in producing and testing experimental hybrids [2—4, 8] have opened possibilities
of developing commercial hybrids in pigeonpea. Attempts have also been made [3, 4, 9] to
develop and standardize economical hybrid seed production technology. In this paper, the
results on the extent of heterosis for seed yield and its component traits in pigeonpea hybrids
based on male sterile lines are reported.

MATERIALS AND METHODS

The male sterile sibs of each of the three genetic male sterile lines, MS 3A, MS 4A
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(medium duration indeterminate) and MS Prabhat (short duration determinate), were
hand-pollinated using the pollen from ten medium and ten short duration pollinators. The
resultant sixty hybrids along with 23 parents were evaluated during kharif 1985-86 in
randomized block design replicated thrice. Seeds of fertile sibs of each male sterile line were
used for growing female parents in the experiment. Seeds of each entry were dibbled in two
rows each of 3 m length with 75 x 25 cm spacing. The crop was raised following the
recommended package of practices. The observations on five randomly selected plants were
recorded for five characters, except for days to maturity, which was recorded as number of
days from date of sowing till about 80% of plants in a plot reached pod picking stage. The
standard procedure of analysis of variance for the experimental design was adopted to
detect genetic differences among treatments, hybrids and parents. This was followed by
estimation of heterosis over better parent (BP) and standard check variety, BDN 2 (SH) {10].

RESULTS AND DISCUSSION

The range of BP heterosis in 60 hybids and SH over BDN 2 was considerable for all the
traits, except for days to maturity (Table 1). As many as 24 and 22 hybrids depicted
significant and positive BP heterosis and SH over BDN 2, respectively, for seed yield, of
which 20 and 14 hybrids recorded more than 20% heterosis. The frequency of hybrids
exhibiting significantly positive and more than 20% heterosis were even more for
pods/plant (22% and 40%) over both parents and for branches/plant (28%) over BDN 2.
The hybrids showing desirable heterosis were fewer for days to maturity. Only two hybrids
recorded significantly negative BP heterosis for plant height. Out of the 60 hybrids tested,
significant SH over BDN 2 for seed yield was noted in 22 hybrids only (Table 1). It was
observed that their BP heterosis for seed yield was also significant in all but three cases.
Maximum BP heterosis (79.9%) was observed in the cross MS 3A x DL 78-1, followed by MS

Table 1. Range of heterosis and number of hybrids with significant BP heterosis and SH over cv. BDN 2 for
five characters in pigeonpea

Character Range of heterosis (%) over Hybrids with significant
BP BDN 2 heterosis over
BP BDN 2
10% 20% 10%. 20%

Seed yield/plant -30.7-79.8 -50.1-74.9 4 20 8 14
Days to maturity’ -17.0-26.2 -239-237 1 9 14 6
Plant height’ -9.7-76.1 -13.7-50.3 — 2 — —
Branches/plant —43.,-102.7 -26.0-102.7 3 7 11 28
Pods/plant -74.9-116.1 -3.8-161.5 .9 22 3 40

"For days to maturity and plant height, the parent with low score was considered as the better parent.
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Prabhat x ICPL 384 Table 2. Mean performance (X), BP heterosis, SH
(78.2%). Asregards to SH : .
over BDN 2. MS 3A x Hybrid Seed yield/plant (g  Days to maturity

X BP SH X BP SH
ICPL 8504 (74.9%), MS

4A X B12(40.7%)and MS  MS Prabhat x T15-15 628 83 298" 1287 469" -1681"
3A x ICPL 6997 (35.1%) MSPrabhatxICPL8504 562 -165" 162" 1447 716 647
were the three best MSPrabhatxHy3A 574 7627 186 1433 617 733

hybrids. High degree of MSPrabhatxAGS498 547 76 121 1350 000 -1272"
heterosisforseed yieldin MSPrabhatxICPL384 582 782" 202" 150 741" 625

pigeonpea is reported by MS3AxB12 58.7 45.3: 21.4: 1560 -127 086
several workers [2, 4, 8, MS3AxICPL6997 654 276" 3517 187 793" 259
11-14]. All the hybrids MS3A x ICPL 8504 84.6 25.7" 74.9" 159.3 —6.82" 3.02 )
with significant BP MS3AXICPL7979 629 1007 3007 1627 -561° 5.17:.
heterosis and SH for seed MS3A xICPL87 598 709" 236" 1547 1777° 000
yield were associated MS3AxGAUT82:55 549 29.1: 13.5: 158.0 372 2.05:
with significant and MS3AxICPI384 594 698" 229" 1683 -194" 834
positive BP heterosis for MS3AxT21 585 607" 208" 1560 1818" 086
plant height and MS3AxDL781 629 7997 3017 1293 1378 -8.92°
pods/plant, except MG MS4AxT1515 639 67 3217 1613 416 431
4A x B 12 which showed MS4AxB12 681 684 407 1553 -1.69 043
negative value for plant MS4A xICP18504 59.9 -n.o:‘ 23.8: 1617 -396" 4.53:
height. This wasalso true  MS4A xICPL7979 728 2727 3047 1697 079 9707
for heterosis over BDN 2 MS4AxAGS5498 572 125 182 1593 535 3.02
for branches/plant in 17 MS4AxAGS521 57.0 46.1: 17.9: 1630 081 5.39:
out of 22 hybrids. High MS4AXGAUT82:53 561 439" 1607 1383 -145 271
degree of heterosis for MS4AXUPAS120 546 4007 1297 1320 5327 -1466
pods/plant [2, 4, 11], BDN 2 484 — — 1547 — —
branches/plant [4,11,12] SE 220 29 29 09 129 129

and plant height [12] has

been previously repor- ted. The high heterotic response for seed yield in the present study
may be attributed to high mani- festation of heterosis in the component char- acters like
pods/plant, plant height and branches/plant. For days to maturity, signifi- cant negative
BP heterosis and SH over BDN 2 was observed in 9 and 7 hybrids, respectively.

The 60 hybrids were divided into 6 groups based on maturity of their parents (Table 3).
Cross between early parents (E x E) mostly resulted into early hybrids but had little
advantage for seed yield and other traits except pods per plant. The maximum number of
hybrids showing beneficial heterosis for yield and other traits involved one or both medium
maturing parent(s), indicating possible advantage of using at least one medium duration
parent for developing promising hybrids.
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Plant height (cm) Branches/plat Pods/plant

X BP SH X  BP SH X BP SH
1273 2307 2447 90 -018" 00 3000 3027 1105
1369 32.2: 33.8:: 109 -666 21.0° 2753 14.0: 101.5:
1281 237" 252 79 000 -124 2214 2777 620
1313 268" 283" 93 769 37 2407 338" 761"
1231 188" 203" 116 4653 284" 2782 604" 1086
1322 49" 292" 112 102 247" 2113 439" 546
1352 737 3217 106 =501 1737 2930 995 1144
1360 797 329" 120 284 3347 3573 479" 1615
1379 1407 347" 109 -198 2100 2447 578" 79.0"
1308 7617 278" 87 -2199" -37 1986 352 453"
1283 246" 254" 144 30000 606" 1823 241" 334"
1280 20 2517 129 15997 4327 1920 307" 405"
1382 340" 3517 121 891 344" 2467 352" 805
1264 468" 236 109 -201 2100 2902 687 1124
128.9 16 2597 136 262 506 2322 08 699"
1337 -36 306 126 495 395 3317 1161 1427"
1331 =40 3017 134 177 494" 2129 387 558"
1306 797 276" 144 924 6007 2466 591 804"
1411 2177 379" 133 093 481" 2827 842" 1068"
1521 303" 4867 128 328 420" 2417 575" 768"
1243 65 2107 146 1017 622" 1931 258 3027
1239 3357 2117 101 -23447 124 2130 388" 558"
1023 — —_ 90 — - 1367 — —

22 32 32 08 078 08 93 116 116
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The substantial
hybrid vigour
available in several
hybrids suggests that
hybrid breeding
programme could
profitably be under-
takenin this crop. With
the availability of male
sterility systems, high
degree of natural
outcrossing and tech-
nology for large scale
hybrid seed pro-
duction, highly
heterotic hybrids can
be channelised in
hybrid breeding pro-
gramme. The genetic
male sterility system
causes some ineffici-
ency in hybrid seed
production, especially
roughing out of 50%
fertile sibs in female
rows before they shed
pollen. However, the
markers like translu-
cent anthers [5] and

arrow-head shaped brown anthers [6] associated with male sterility systems permit easy
and prompt way of identi- fication of sterile sibs using unopened bud(s) with the initiation
of reproductive phase. Since the hybrids in the present study are tested in smaller plots in
asingle environment, their large scale evaluation inlarge plots over a range of environments
would be helpful in deciding their stability in performance and heterotic response as well
as prospects for commercial cultivation.
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Table 3. Frequency of hybrids with significant heterosis in various maturity groups for different characters

Type of Female Total Seedyield Daysto Plant Branches Pods
cross parent crosses per maturity height per per
plant plant plant
Heterosis over better parent
Early x Early MS (Prabhat) 10 6 0 3 5
Early x Medium MS (Prabhat) 10 3 4 0 3 7
Medium x Early MS3A 10 8 1 0 2 9
Medium x Early MS4A 10 4 0 2 0 6
Medium x Medium MS3A 10 5 8 0 0 5
Medium x Medium MS3A 10 4 7 1 0 0
Heterosis over BDN 2
Early x Early MS (Prabhat) 10 0 10 2 1 9
Early x Medium MS (Prabhat) 10 5 10 0 5 9
Medium x Early MS3A 10 5 '3 0 7 9
Medium x Early MS4A 10 2 5 0 5 8
Medium x Medium MS3A 10 4 1 0 6 7
Medium x Medium MS4A 10 6 0 0 8 8
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