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Abstract

An investigation involving 45 genotypes (nine parents and their diallels, excluding reciprocals) to identify the high heterotic
crossesin Brassicajuncea L. wasundertaken during thewinter seasons of 1995-96 and 1996-97 at Ranchi. The cross combinations
RH 843 x RH 851 and PR 18 x BR 40 showed high relative heterosis and heterobeltiosis, respectively, for most characters.
Overall, crosses PR 18 x BR 40, PR 830 x RH 851 and RH 843 x RH 851 were superior to othersin heterotic effects.
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The study of heterosis provides basic information on the
breeding behavior of parents aswell asthe expression of
cross combinations. In asef-pollinated crop like Indian
mustard (Brassica juncea L.), the utilization of heterosis
depends on the direction and magnitude of heterosis
feasibility and the type of gene action involved.
Edtimation of heterosisover mid-parent (relativeheterosis),
therefore, may beuseful inidentifying true heterotic cross
combinations. Indeed, the partitioning of the total effect
of F, progeny into effects of general and specific ability
deciphersthe causes of heterosis. Thehigher yieldsinF,
may be dueto fixable (additive) and/or non-fixable (non-
additive) gene action. With this background, the present
investigation was undertaken to identify high heterotic
crossesin Indian mustard.

The study was conducted during the winter seasons of
1995-96 and 1996-97 at the experimenta area of Birsa
Agricultural University, Ranchi. The experimental
materiasconssted of 45 genotypes(nineparentsand their
dialés, excluding reciprocals), seedsof whichweresown
onthreedates at weekly intervalsin north-south and east-
west directions (replicated twice). The distance between
the rows and the plants were 30 and 10 cm, respectively.
Loca agronomic recommendationswerefollowed for crop

management. Observations on yield and yield attributes
(including ail content) on 10 random plantswereanalyzed
assuggested by Rai (1979).

Data presented in Table 1 indicate thet the degree and
direction of heterosisvaried vastly for different characters
among thecrosses. Thecrosscombination RH 843 x RH
851 showed high relative heterotic effects for most of
the characters (Table 1) and was followed by PR 18 x
‘Vardan', PR 830 x BR 40, PR 18 x BR 40 and PR 830
X RW 29-6-3; in that order.

No crosscombination, however, could stamp heterosisover
themid-parent and better parent for | parametersstudied.
Nonethel ess, the crosscombination PR 18 x BR 40 showed
high heterotic effect over the better parent for most of the
characters. Other combinations worth mentioning for
heterobeltiogsinclude RW 873 x ‘ Vardan', PR 830 x PR
18, PR 830 x ‘Vardan’, RW 29-6-3 x ‘Vardan', PR 18 x
‘Vardan’ and RW 873 x RW 29-6-3. Furthermore, for
relative heterosis and heterobdtios's, the cross combi-
nationsviz, PR 18x BR 40, PR 830x RH 851 and RH 843
X RH 851, showed superiority over others. Thisis
conastent withthefindingsof Singh et a. (1996), Thakur
and Sagwal (1997) and severd others.
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Table 1. Magnitude of heterosis over mid parent in different characters of Indian mustard
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Crosses Characters
1 2 3 4 5 6 7 8 9 10 11

RW 873 x PR 830 -8.5%*  15.9%* -24.3** 1.7 12.6 6.7%* 38 26.6x*  -58** 91.2%* 1.2%*
RW 873 x ‘Kranti’ 32 -16.6**  32.7** 6.8 -16.4 14.1%* 47 4.1x*  -2.3** S7.3**  -10.3**
RW 873 x RW 29-6-3  -11.7** -1.2** -24.7** 12.3 47.3 -9.9**  -10.3** 16.4**  -2.8**  106.6** 0.5**
RW 873 x PR 18 0.1 -3.4%*  13.2%* 13.2* 212 -17.7** 2.3 17.6**  30.3**  165.9**  -2.1*
RW 873 x RH 843 -6.5¢* -23.9** -26.3** -16 00 26.7** -48  30.3** 22.7** 80.8**  -51**
RW 873 x RH 851 6.7% 4.3**  52.6%* 6.2 68.8 -4.5%* 4.0 -3.5%* 27+ 101.6**  -2.8**
RW 873 x ‘Kranti’ 1.7* 9.3**  18.3** 19 15 7.9%* 4.8 -1.6%*  17.5%* 0.8 0.6
RW 873 x BR 40 -1.3 34%*  26.1** 6.6 15.3 0.1 -05 -6.7%*  -14.3** 59.4**  -4.4**
PR 830 x ‘Kranti’ 25 S2.0%% -42.1** -6.3 76  -10.1** 17 -183** -11.1** -62.7** 1.8*
PR 830 x RW 29-6-3 -75¢  10.6** 5.9%* -6.6 239 767 -33 68.8**  -1.6** 7154 17
PR 830x PR 18 -11 21.3**  30.9** 2.7 47.9 2.7%* 0.4 6.3**  -3.5** 54.6** 12
PR 830 x RH 843 4.8 13.3**  15.8** 5.8 29.5 39**  -35 1.2%*  -6.5* 1134**  -15
PR 830 x RH 851 -0.3 255**  67.9*%* 9.3 72.4 -4.5%* 0.9 5.9**  -42%*  150,9%*  -83**
PR 830 x ‘Vardan’ 157  6.9**  27.5** -0.3 -15.1 -2.9%* 7.3* 151**  35.6** 30.5%*%  -4.7**
PR 830 x BR 40 -4.3 1.1**  10.0** -135* -146  -21.8** 33 58.9%*  19.9** 58.8** 2.1*
‘KRANTI" x RW 29-6-3 -2.7 1.1%*  11.5** 0.5 -4.9 0.2 -2.6 -1.4** 1.5%* -25.6%*  -3.7+*
‘Kranti’ x PR 18 -4.6 7.4%* 2.6 -8.3 260 -12.7%* 13 -6.4** 7.9%* -24.8** 0.2
‘Kranti’ x RH 843 8.8 .58  -Q7** 18 259 16.6%* 0.7 24.3**  -0.6* 544+ 08
‘Kranti’ x RH 851 49 -1.9%*  17.9** 6.5 -00 -11.8** 5.2 -2.T%* 7.1%* -11.3**  -13.6%*
‘Kranti’ x ‘Vardan’ 1454  23.9**  12.9** 6.1 6.7 -1.2 9.2**  B5** 3.3+* SAR.2¥* -6.3+*
‘Kranti’ x BR 40 -6.4* -3.1%*  -6.5¢*  -11.7 -293 224 06 -296** -01 -44.7%* 19*
RW 29-6-3 x PR 18 11.6** 18.6** -18.4** -1.8 -22.8 -6.6** 02 -255%* -17.8** -36.1** 4.8**
RW 29-6-3 x RH 843 -4.8 3.6** 455 16 29.5 28 -60* 137 -6.2** 329  -0.6
RW 29-6-3 x RH 851 19 15%* 47 -6.6 -11 0.5 -16  -26.0*  -15** 30.1**  -0.9
RW 29-6-3 x ‘ Vardan’ -24 8.4**  14.1** 13.1* 24  -17.7* 0.6 12.3**  24.1** 91L.7** 3.3
RW 29-6-3 x BR 40 -3.3 13.9** -26.7** -139*  -336 364 -23 S7.1%% -19.8%* -6.0%* 09
PR 18 x RH 843 -37 -29.8 51.1**  -104 -32.8 21.8** 44 30.8x* -14.5** 68.9** 15
PR 18 x RH 851 5.6 3.2¥*%  155** 4.4 374 -9.6** -18  -14.4**  -99** 40.3**  -1.2
PR 18 x ‘Vardan’ -25 8.1**  30.9** -55 -329 5.4** 0.7 18.9** 2.5%* 34.7%* 7.5%*
PR 18 x BR 40 -35 17.7%*  -58** 7.6 172.1%*  13.8** 0.7 339** -11.0**  317.3** 3.9*
RH 843 x RH 851 -6.5* 4.2%*  66.9** 15.9* 98.7%  26.4** 4.0 4.5%* 2.7+ 239**  -8.6**
RH 843 x ‘Vardan’ 38 225%*  -12 129 44.2 5.6%* 19 26.9%* 9.3**  139.2** 0.3
RH 843 x BR 40 -10.9** -22.8**  -Q.3** 3.0 -16 104**  -4.2 34.2x*  10.3** 6.7%* 3.6**
RH 851 x ‘Vardan' 6.6 -10.9**  -49* -2.4 -59 -5.8** 14 13.9%* 3.8** -31.8**  -1.3
RH 851 x BR 40 -9.4**  32*  60.9** 3.7 82.9 3.9%* 47 18.9**  -11.1** 84.4**  -15
‘Vardan’ x BR 40 -5.0 14.9**  69.9** 15 38.1* 4.4%* 12 15.9%*  -2.3** -4.3%*  -4.1%*
SE+ 326 0305 246 6.77 4657 0938 307 0025 0.28 1.30 0.92

* ** Gignificant at 5 and 1% probability levels, respectively
2. Primary branches/plant

1. Daysto 50% flowering

3. Secondary branches/plant

5. Siliquag/plant

7. Daysto maturity

9. 1000-seed weight (g)
11. Oil content (%)

4. Plant height (cm)

6. Seedysiliqua
8. Harvestindex

10. Seed yield/plant (g)
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A comparison of thedatain Table 1 dso indicate that four
desirable crosses showed highly significant negative
relaive heterosis for daysto 50% flowering, whereas for
heterobeltiosi's no desirable cross could be observed. For
primary branches per plant, 25 desirable crosses for
heterosisover mid-parent and 15 crossesfor heterobdltiosis
could berecorded. Likewise, for thenumber of secondary
branches per plant, 22 crosses for relative heterosis and
12 crossesfor heterobeltosiscould be observed. Onecross
each for relative heterosis and heterobeltios's also was
observed for the number of siliquae per plant. Inaddition,
for number of seedsper siliqua, 17 crossesshowed rddive
heterosis while 10 crosses exhibited heterobeltiosis.
However, for days to maturity, only one cross showed
desrable relative heterosis. For harvest index 24 and 18
crosses exhibited reldive heterosis and heterobeltiosis
respectively. Similarly, 16 crosses showed heterosis over
mid-parent and 12 crossesfor heterosisover better parent
for 1000-seed weight, while 24 crosses expressed rel ative
heterosis and 20 crosses showed heterobeltios's for seed
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yield per plant. As regards to oil content, Six crosses
showed relative heterosis and four crosses exhibited
heterobdltiosis,
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