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HETEROSIS IN INTER- AND INTRA-SPECIFIC CROSSES OF BRASSICA
Rana Muhammad Afzal Naz, Mohammad Aslam Jeaved and Siraj-ud-Din Shah*

Eleven inter- and intra-specific crosses of Brassica were
involved in these studies. Considerable heterosis was observed
far total number of pods and primary branches while the average
number of seeds per pod, 1800 seed weight and seed-yield per
plant showed moderate heterosis. Generally, the amount of
heterosis expressed in  intrspecific crosses was nore pronounced
than in rhe interaspeciflc crosses.

INTROGDUCTION

Although a few attempts seenm to have been made to determine the
extent of crogsability in brassica, yet there appears to have been made no
systematic study of bhybrid performances of the Brassicas and possibility of
its commercial exploitation.  Kiss {1953) observed that in interspecific erosses
of Brassica, fruit set end number of seeds per fruit were higher with B. napus
as famale parant than in the recipracal crosses  Olsson (1955) found that
heteratic effects were more pronounced in intraspecific crosses betwsen H.
campestris, B. chinensis and B pekinensis than the intervarieta) etosses of
B. campestris. Grabeic (1967) studied interspecific erosses in geous brassica
and repotied marked changes in the morphology, fruit shape, and seed size
and eolour: he observed high degree of heterosis in the hybrids.  Afzal (19703,
while studying inter-and intra-specific eresses of Brassica, found that heterosis
pecurred to a large extent for total nomber of seeds.per pod. The present
study was initiated to cxplore the extent to which heterosis might be expres-
ged for cetrtain agronomic characters in ioter- and intra-specific crosses of
Rrassica under local conditions.

MATERIALS AND METHODS

The research work wes carried out in the Department of Plant Breeding
und Genetics, University of Agriculturs, Lyallpur during the years 1573 and
1974. The experimental materiala consisted of the following crosses involving
seven different species ;=—

[. B. campestris (toria) x B. campestris {sarson).

2. B. campestris (toria) x B. napus.
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B. campestris (toris) x B. chinensis.
B. campestris (toria) x B. trilocularis.
A. triloculariz x B. campestris (sarson).
B. trilecularis x B. chinensis.
B. nigra £ B. chinensis.
. B. nigra x B, napus.
B. juncea x B, campestris (sarson).
10, B.juncea x B. napus.
11. B. juncea x B. chinensis.
While atternpting these crosses, pollinations were made invariably in the
bud stage alter emasculation with a pair of fine foreceps.  All the precavtions

necessary to avoid contamination of the treated flowers were obscrved.

The following vear the successful crosses alongwith their parents were
planted under conditions of averapge soil fertility, in & randomized complete
block design, with three replicutions. The plants were spaced 36 cms apart
it 54 ocms wide rows.

The dala were recorded on five agropomic characters of the F1 plants.
The analysis of variance was run on the data to determine the significance of
differences among the various hybrids and the parent populations. Mean per-
formances of the Fl’s were compared by the new Duncan’s multiple ranpe test.

RESULTS AND DISCUSSION

Number of branches per piant.

All the crosses except B. juncea x B. chinensis (9.13) and B. joncea x
B. papus (9.03) produced a greater aumber of branches than their respective
mid-parents. Five crosses showed appreziable increase in the number of
bratches than their mid- as well as the better-parents. Maxigmum hybrid vigour
for this charactet (35.44%,) appeared in the cross B, juncen x B. campéestris
(sarson). Since most of the crasses outperformed their mid- as well as better-
parcnts, it is mast likely that the obscrved heterosis in Fl was mostly frec from
SpeCies control. A highly significant *F” value (3.16) with 5.E. of 0.76 for this cha-
ractet revealed real differences amongthe various F1 hybrids and their parents.

Number of pods per plant.

Ten crosses showed an increase over their mid- as well as the better-
parents. Five crosses expressed highly significant heterosis with an 'F" value
of 10,72 and S.E. of 62.71; wherras one cross indicated negative values for
this character. The cross B, campestris (toria) x B, trilocularis produced the
maximum noober (1199,06) of pods per plant, The maximum inCrease Over
the mid- and the better-parents was shown by the cross B. campestris (toria)
x B, trilocularis, with the values of 131.05% and 103.147% respoctively.



TABLE 1. Average number of branches per plant in different varieties and their F, hybrids.

Percent increase (4}
or gecrease [—)

Crosses Female Mulc Mid- F, of Fy, over
parent parcnt parent —_

Mid- Belter
parent Piarent

1. B. campestriy (toria) x B. campestris
(sarson} 963 8.20 8.9 10,46 +17.39 +5.61
2. B campestels (toria) = B. napus. D.63 9.0 9.3 12.06 +19.53 1523
3. B. campestris (toria} x B. chinensis 9.463 G.06 ¢.34 9.9 + 6.3 413, :.
4. B. campesiris {toria) x B. irilocolans., g.63 9.20 9 41 12,60 +33.90 4 30.84
5. B. trilocularis x B. campestris (sarson). 9.20 8,20 .70 11.16 4+28.27 +21.30
6. B. trilocularis x B. chinensis. 9.20 8. 06 o3 9.23 + .09 +0.32
7. B, nigra x B. chinensis. 3. 9% 9.06 9. 51 o.83 +3.36 —1.30
B. B. nigra x B. napus, 0.9 800 948 il.86 425,10 4190V
2. B juncea x B, napus. D.53 &.00 9.26 9.03 —2. 48 — 5.
A0, B, juncea x B. campestris {sarson) 9.53 .20 8. 86 12.00 43544 42591
i1, E. juncea x B. chinensis. 0.53 &.06 0.20 9.13 —-1.72 — 419

Foz

SIOMAIDG TVANALTNDIMOY 40 TYREOO[ NYIsiAYd



TABLE 2. Averuge number of pods per plant in different varieties and their F| hybrids.

Percent increase (-1

or decreise {—)

Crosses Female Male Mid- F, of F; over
parcot parent parent :

Mid- Bester
pareat parent

1. B campestris {toria) x B. campestris
(sarson) 58450 416. 70 300, 60 025 56 +E4. 29 458 35
2. B. campestris {togia) x B. papus 84 .30 4T71.96 52%.23 665, 50 42504 4 13.83
3. B. campestris (toria) x B. chinensis. 584 .50 54336 563.43 769.60 43647 3131.66
4. B. campestris (totia) x B. trilocularis. 384 50 453 43 SIB 96 119906  +131.05 4105 14
3. B. wrilocolaris 1 B. campestris (sarsom). 453 .43 4167 435.06 63056 +44.93 + .06
6. B trileculuris x B. chineasis, 433.43 343.36 498 .39 736.26 +51.74 +239.1%
1. B. nigra x B. chinensis, 674 .36 543.36 602 .86 1005.86 +65.17 44912
3. B. nigra x B. napus. 674.36 4751.9% 57316 T¥1.83 +34 .67 314.40
9, B juncez x B. napus. 649,23 471.96 560). 59 524 26 + 6,48 —19.24
10, B. juncea x B. campestris {sarson). 649 23 416,70 532.96 682 43 +28.04 5,11
Il. B juncea x B chinensis. 649,23 543, 36 596,79 04,10 11808 4+8.%
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