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STUDY OF HETEROSIS IN INDIAN MUSTARD (BRASSICA JUNCEA)

- SHANTI PATIL, VANDANA KHAMBALKAR, NITIN S. SOLAO and ASHWINI THUL
Department of Botany, College of Agriculture, Nagpur-440001, I ndia.

Heterosis over the mid parent, better parent and commercial, check variety pusa bold was estimated
for plant height, days to maturity, number of branches plant”, number of siliquae plant!, seed yield
plant” (gm) and 1000 seed wt. (g) in 17 crosses of Brassica juncea. The crosses ACN-9 X MCN-126
and ACN-9 X MCN-128 were the best performer for seed yield and number of siliquae plant™. the
-maximum magnitude of significant positive heterosis for all the three types were also exhibited by

.. ‘these crosses and hence can be exploited for further utilization in breeding programme.
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Introduction ,

Mustard is a highly self pollinated crop and the scope for
exploitation of hybrid vigour will depend upon the direction
and magnitude of heterosis and the type of gene action
involved for developing superior F1 hybrids. Study of
heterosis has a direct influence on the breeding
methodology to be employed for varietal improvement.
However, in order to isolate desirable crosses, it is imperative

Table 1. Mean performance of crosses.

to have prior information about heterosis of the parents
involved. The present study is an attempt in this direction.
Material and Methods '

Seventeen elite genotypes namely MCN-116, MCN-128,
MCN-121,MCN-127, MCN-126, MCN-125, MCN-129, MCN-
122, MCN-136, MCN-124, MCN-135. MCN-131, MCN-134,
MCN-123,MCN-132, MCN-142 and Pusa bold were crossed
with ACGN-9, during 2001-02 to produce 17 cross

St. 1 Crosses Plant Height Days to Number of Numberof | Seed yield/ 1000 seed
No (cm) maturity | branches/plant |siliquae/plant | plant (g) ~wt.(g)
1. JACN-9xMCN-116 130.6 959 5.1 325.80 10.50 361
2. |ACN-9x MCN-128 146.6 93.1 6.6 421.60 16.07 383
3. |JACN-9x MCN-121 1373 - 952 5.1 282.40 11.30 3.66
4. [ACN-9x MCN-127 1292 889 73 -418.60 13.86 3.66
5. |ACN-9x MCN-126 1612 93.0 7.0 479.00 17.00 393
6. |ACN-9x MCN-125 159.8 943 58 37740 13.80 387
7. JACN-9x MCN-129 156.82. 96.7 6.0 27840 11.75 369
8 JACN-9x MCN-122 159.30 939 6.8 377.10 13.10 392
9. |[ACN-9x MCN-136 122.1 925 46 - 221.80 7.54 3.87
10.]ACN-9 x MCN-124 1659 96.1 63 268.00 13.24 398
11.]ACN-9 x MCN-135 108.1 925 5.7 269.40 853 3.76
12.| ACN-9x MCN-131 156.0 96.6 58 381.00 14.16 293
13.]ACN-9x MCN-134 1300 922 54 301.60 11.00 374
14|ACN-9xMCN-123 | / 1490 932 65 139250 14.11 397 ;
15.]ACN-9 x MCN-132 146.0 95.8 4.1 163.25 833 354
{16.] ACN-9x MCN-142 1346 937 52 187.50 842 3.95
l 17.]ACN-9 x Pusa bold 1416 929 49 215.70 878 3.86
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Table 2. Heterosis over mid parent (H,), better parent (H,) and check variety (H,) in crosses of Indian mustard.

Sr. | Crosses Plant height (m) Days to maturity Number of branches plant’!
No H, H, H, . H, H, H, H H, H,
1. |ACN-9XxMCN-116 | 1063 | -1.95 -1.14 -0.52 -1.03  |-6.53** 11591 -5.56 - 3421
2. | ACN-9XxMCN-128 | 20.91* | 5.01 1098 | -2.21%*% | -3.92%%|-9.08%* | 41.94** | 2222 73.68%*
3. JACN-9x MCN-121 1645 | 331 394 -1019 | -175 |-7.03** |20.00 -5.55 3421
4. | ACN-9xMCN-127 [ 13.78 | 4.03 220 -7.06%* | -8.26%*[-13.18**| 58.70** | 35.19* 92.11%*
5. |ACN-OXMCN-126 | 48.91%%| 41.90% |22.03* |-2.46** | -4.02%*|-9.18** | 53.85%* | 29.63 84.21%*
6. | ACN-OXMCN-125 | 37.76*% 23.78* |20.97* |[-151 -2:68%*|-7.91**% |45.00%* | 741 52.63*%*
7. |ACN-9xMCN-129 | 33.18** 18.27 18.71 082 {1-143 [|-5.57*% |37.93** 1 11.11 57.89*
18 |ACN-9XMCN-122 | 41.10%% 29.62%* |20.59% |-2.34** | -3.10%*|-8.30** | 47.82** | 25.93 78.95%*
9. | ACN-9xMCN-136 | 201 -1055 |-757 4.34%* | -4.54%%|-9.67** | 1358 -14.81 21.05
10.| ACN-9xMCN-124 | 42.04%¥| 26.93** 25.59%* |-1.69*% |-2.54%*|-6.15** |46.51** | 16.67 65.79**
111 ACN-9Xx MCN-135 | -13.38 | -26.31**[-1809 | -4.19%* | -4.54**|-9.67** [31.03* | 5.56 50.5*
12l ACN-9XxMCN-131 | 35.12**| 21.88* |18.09 -4.07%* | -7.56%*|-5.66%* |26.09 741 52.63%*
13.|ACN-9XxMCN-134 | 11.11 | -0.84 -1.59 -5.77%* | -6.68**]-9.96** |36.71* |0 4211
14.| ACN-9XxMCN-123 | 34.36%% 25.32% [12.79 -2.20%% | -3.82%%|-8.98%* | 44.44%* | 20.37 71.05%*
15| ACN-9x MCN-132 | 30.18** 20.26 10.52 -1.94% | -2.74%*[-6.45%* | 1.23 -24.07 7.89
16. ACN-9x MCN-142 | 1340 | 007 1.89 -4.73%% | -6011%%-8.50%* | 2530 -037 36.84
17.| ACN-9 x Pusabold | 20.51* | 7.19 7.19 -6.77%% | -9.28%%|-9.28%* | 6.52 20.74 2895
| SE(diff)) 1074 | 1241 1241 077 1089 0.89 0.62 0.87 0.87
CDat5% 21.80 | 2519 25.19 1.56 1.81 1.81 126 1.77 1.77
CDat 1% 2921 | 33.76 33.76 2.09 242 242 1.69 237 237
Table 2. (Contd.)
Srt. | Crosses Numberof Branches plant? Seed yield Plant™! (g) 1000 seed weight (g)
No H H, H, H, H, H, H, H, H,
1. | ACN-OXMCN-116 |138.50** 67.24* |105.94* | 163.81**94.80* |108.74* | 18.36** |12.81* 12.81*
2. | ACN-9OXMCN-128 1195.23** 116.42* | 116.49**| 268.57**198.14*% 219.48**| 0.78 -12.95%*%|  19.68**
3. |ACN-9xMCN-121 |107.26** 44.96 78.50* | 155.65**/109.64*H 124.65%*] -19.77** |-36.96**| -10.31*
4 |ACNOXMCN-127 |207.68*+ 114.88%4 164.60%*| 245.63**157.14*4 175.54* 457 |-3.68 14.37*%*
5. | ACN-9XMCN-126 |237.56** 145.89% 202.78**| 355.76**|215.39%4 237.97** 20.92** [19.09** | 22.81**
6. | ACN-OXMCN-125 |186.56** 93.73** | 138.55**| 268.98**156.02*4 174.35**{ 0.51 -14.00%%|  20.93**
7. |ACN-9xMCN-129 [103.21** 42.91 75.97** | 188.69*117.99*4 133.59**| 1.62 -14.18%*| - 15.31**
8 | ACN-OXMCN-122 |184.92%% 93.58** | 138.36**| 253.09%*/143.07*% 160.43%*| 4.53 -8.83* 22.50**
9. | ACN-9xMCN-136 {60.26 13.86 40.20 9635 [39.88 499 051 -14.00%*|  2093%*
10.] ACN-9xMCN-124 |124.64** 37.57 69.40 243.89* 145.64*4163.22%* -0.50 -17.08%%|  24.37**
11.|ACN-9xMCN-135 |85.92* | 3829 70.29* | 109.58* |58.25 69.58 12.23** |742 17.50%*
12| ACN-OX MCN-131  |166.43*¥ 95.58** | 143.83%*| 255.77+%162.70*% 181.51** -2.33 -843 -843
13.| ACN-9OXxMCN-134 |131.82*¥ 54.82 90.64* | 172.27*¥104.08* | 118.68**| -13.02** |-30.74**|  16.87**
14| ACN-9Xx MCN-123  |169.80% | 101.48*4 148.10%*| 246.68**161.78*% 180.51**| 16.76** [10.27* 2406
15.| ACN-9xMCN-132  [16.31 -16.19 |3.19 98.33** [54.54  |65.60 -27.75%* |-46.36**|  10.62*
16| ACN-9x MCN-142 |35.77 -3.74 1852 98.11* 5621 6739 -8.13** |.26.85%*%| 23.43**
17.| ACN-9 x Pusabold  |22.20 10.72 36.34 6852 16289  |7455 20.62%* [20.62*%* |  20.62**
SE (diff)) 4729 54.61 54.61 1.86 2.10 2.10 0.137 0.16 0.16
CD at 5% 95.99 11085 {11085 (378 |26 426 026 032 032
CDat 1% 12862 | 14853 14853 |506 |5.71 5.71 035 043 043
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combinations. The parents and 17 cross combinations were
grown in randomised block design with two replication
during 2002-03. The observations were recorded on five
randomly selected plants in each no. of branches plant”,
no. of siliquae plant’, seed yield plant! and 1000 seed
weight. The magnitude of heterosis over mid parent (H,)),
better parent (H,) and check variety (H,) Pusa bold were
estimated following the standard procedures.
Result and Discussion
The data on heterosis over mid parent, better parent and
over check variety are presented in Table 2 and per se
performance in Table 1. As observed from the table anumber
for h ybrids e xpressed heterosis for seed yield and its
component. The maximum magnitude of heterosis w as
accorded for seed yield plant! (355.76%) followed by
number of siliquae plant” (237.56%). Further it was observed
that the magnitude of positive heterosis was higher than the
negative heterosis for all the characters studied. '

The cross ACN-9 X MCN-126 (17 gmplant™) ranked
1 for yield per se performance followed by ACN-9 X MCN-
128 (16.07 gm plant™). These two crosses also maintained
their ranks in respect of number of siliquae plant™. These two
crosses also maintained their ranks in respect of no. of
siliquae plant”. These top yielding crosses also exhibited
significant and positive heterosis for seed yield plant’,
number of siliquae plant! and 1000 seed weight.

109

This type of result was also observed by Thakur
and Bhateria! where they found high magnitude of superior
heterosis for the above characters i.e. seed yield plant’,
no. of siliquae plant™ and 1000 seed weight.

The major attributes responsible for high

* heterosis for seed yield were number of siliquae plant and

1000 seed weight. Considerable heterosis for grain yield in
oilseed Brassica were also observed by Singh et al’. and
Shrivastava and Rai’.

In this study the best hybrids with maximum
heterosis for all the three characters considered above which
could be of some value in hybrid breeding have been spotted
utilizing the elite experimental material of India Mustard
(including the national check) for their further utilization in
heterosis breeding work in this crop in years to come.
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