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Abstract

Combining ability analysis in Brassica rapa ssp. brown sarson revealed significant mean squares for
general and specific combining ability for all thetraits studied. The estimates of variance due to dominance
deviation ( 52, ) were much higher than the corresponding additive genetic variance (52 ,) for all thetraits.
The predictability ratio was less than unity for all the traits which indicated that performance on general
combining ability of parentsal onewould not be advisabl e to select material sin segregating generations, but a
combination involving both general and specific combining ability of the parentsand particular crossesa ong
with their per se performance would be more useful in selecting materials in the segregating generations.
Heterosis was estimated over mid and better parent, respectively under present study. The most desirable
cross combination CR-1485 x CR-1607 for seed yield plant™ also showed desirable mid and better parent
heterosis for 1000-seed weight, primary branches plant® and seeds siliqua®. Highest mid and better parent
heterosis showed the cross combinations viz., CR-1485 x CR-1607 (primary branches plant?), CR-1630 x
KS-101 (secondary branches plant?!), CR-2638 x KOS-1 (siliqguae on main shoot),
CR-1630 x CR-2871 (siliquae plant?'), CR-1607 x KOS-1 (days to maturity) and KOS-1 x KS-101
(oil content). These cross combinations also revealed high per se performance.

Key words: Combining ability, heterosis, brown sarson, germplasm

Introduction improvement of crop varieties. For brown sarson
improvement, breeding methods like inter-varietal
hybridization and inter-specific hybridization have
promise to broaden the genetic base either through
creation of variability or introgression of desirable
genes from wild species. The choice of the parents
is an important step in hybridization program to
createvariation for selection of useful recombinants.
Therefore, in the present investigation an attempt
was made to study combining ability and estimate
heterosisfor yield, and other related attributes.

Brown sarson (Brassica rapa L.) occupies an
important position in temperate conditions of
Kashmir valley as it is the only oilseed crop
cultivated. Genetic improvement approachesinthis
crop are limited and based mainly on selection
methods. In any breeding program, the common
approach of selecting the parents on the basis of
per se performance does not necessarily lead to
fruitful results (Allard, 1960). Therefore, breeding
methods for improvement should be based on the

nature and magnitude of genetic variance
(combining ability) governing the inheritance of
quantitative trait (Joshi and Dhawan, 1966).
Breeding for heterosisis one of the most successful
technological options being employed for the

M aterialsand methods

The experimental material for the present
investigation comprised of ten diverse genotypes of
brown sarson viz., CR-1485, CR-1630, CR-1607,
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CR-1480, CR-2871, CR-2638, CR-1617, CR-2677
(from ITK, Germany) KOS-1 and KS-101(local
lines) sel ected from the germplasm coll ection main-
tained at Regional Rice and Research Station,
Khudwani. Forty five F, crosses (excluding recip-
rocals) were generated through a 10 x 10
diallel mating design during rabi 2007-08. The
experiment waslaid out inacompletely randomized
block design with two replications at Regiona Rice
and Research Station, Khudwani, Anantnag (E,) and
Experimental Farm of the Division of Plant
Breeding & Genetics, SKUAST-K, Shalimar,
Srinagar (E,) during rabi 2008-09. Experimental plot
comprised 2 rows each of 3 meter length. Row to
row and plant to plant spacing was maintained at 30
and 10 cm. From each parent and F’s five plants
wererandomly taken from each replication and ob-
servations were recorded for plant height, primary
branches plant?, siliquae on main shoot, seeds
sliquae?, sliquaeplant?, 1000-seed weight and seed

yield plant™. The estimates of variance for gca and
sca and their effects were computed according to
model-1 (fixed effect model) and method-I1 (par-
entsand crosses, excluding reciprocal s) as given by
Griffing (1956). Heterosis (pooled over environ-
ments) was estimated in relation to mid-parent and
better parent. This was calculated as increase or
decrease of F,’s over mid-parent and better parent,
respectively.

Resultsand discussion

Analysis of variance of combining ability (table 1)
reflected that both the general combining ability (gca)
and specific combining ability (sca) mean sgquares
were highly significant. Thisrevealed that additive
and non-additive gene effects seemed important in
controlling the inheritance of all the traits. The
estimates of variance due to dominance deviation
(o’p) Were much higher than the corresponding

Table 1. Andysis of variance for combining ability and estimates of components of variance for yidd and yidd
dtributingtraits in brown sarson|[ Pooled over environments]

Source of df. Rant height Primary Sliqueeon Sliquee Seeds 1000-seed Seedyidd
variaion (om) braxches mainshoot  plat®  sliqua® weight (g) plant™(g)
plant™

Environments 1 VioXe BN 0V o 883  4250**  441%*  107*  1.61**
oca 9 B51.3**  7.8%* 58.1**  3051.88** 30.71** 111**  1052**
sca 45 60.5 1.5* 284+  BBA3M* 285*  017*  1.61**
gcax evironments 9 1545 0.1%* 30.1** 580  001** 004*  002**
scax evironments 45 9.2x* 0.0** 145  2018* 002** 002 0.03+*
Pooled 108 03 0.0 0.2 703 0005 001 0.002
6% - 2.9 03 24 12686 122 0.06 0.43
6% - 301 0.7 14.1 28867 146 0.08 0.61
G4 - 91.8 13 9.6 50744 48 024 172
5D - 120.3 29 56.4 115468 584 0.32 244
GA 16D - 0.8 04 0.2 043 0.83 0.75 0.70
26% 126% + 6% - 05 -05 03 0.46 0.62 0.60 058
[6D 16%4 1* - 11 15 24 1.50 1.09 133 1.19

* ** =ggnificant at 5% and 1%leve of sgnificance, respectivdy



additivegenetic variance (2 ) for all thetraits, in-
dicating preponderance of non-additive gene action
as compared to additive gene action (pooled analy-
sisover environments).

Combining ability gives useful information for the
choice of parentsintermsof expected performance
of their crosses and progenies (Dhillon, 1975). The
gcaeffect iscontrolled by fixable additive gene and
the cross involving parents with high gcawill give
better trangressive segregants in later generations.
Therefore, selection of parents based on gca
effectswould have animpact on breeding program.
High gca coupled with high per se performanceis
the indication of an outstanding parent with
reservoir of superior genes. Hence, both mean
performance and gca effects may be taken into
account for parental selection (Singh and Dixit, 2007,
Dar et.al, 2010).

A perusal of the general combining ability effects
for parents (table 2) indicated that none of the
parentswere good general combiner for al thetraits
studied. However, CR-2871, CR-2638, CR-2677
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were observed to be good combiners for primary
branches plant?; CR-2638, CR-1617, CR-2677,
KOS-1 and KS-101 for plant height; CR-1480,
CR-2638, CR-1617 and CR-2677 for sliquaeon main
shoot; CR-1607, CR-2871, CR-2638, CR-1617 and
KOS-1for siliquaeplant?; CR-1607, CR-1480, CR-
2871 and CR-1617 for 1000-seed weight; CR-2871,
and CR-2638, CR-1617 and CR-2677 for seedyield
plant?. Hence, these parents may therefore be used
in crop breeding programme aimed at improvement
of therespectivetraits. Further, consideration of per
se performance in combination with combining abil-
ity estimates was reported to provide a better crite-
riafor choice of superior parents in hybridization
program (Khan and Khan, 2005). The parents
CR-2638, CR-1617, CR-1607 and CR-2871
exhibited significant and desirable gca effects for
most of the traits and had also recorded per se
performance for the traits. Further, these parents
also recorded desirable gca effects for seed yield
per plant.

Among the best combinations, parentsinvolved were
of low x low or low x average gca effects. This

Table 2: General combining ability (gca) effects for yield and yield attributing traits in brown sarson (Pooled

over environments)

Parent Plant height Primary Siliquae Siliquae Seeds 1000-seed Seed yield
(cm) branches/ plant  on main shoot plant? siliqua! weight () plant'1 (9)
108.6 23 465 95.0 15.6 21 31
CR-1485 4.81% -0.10** 0.31%* -16.26%* 1.05%* 017+ -0.59+*
102.0 38 37.0 80.7 13.9 2.2 3.8
CR-1630 20,15+ -0.70%* 366+ 12,58 030+ -0.24%* 20,92+
111.7 e 41.6 1206 12.9 2.7 40
CR-1607 -3.20* 4.7+ -0.41%+ 1.89%* L0.58%* 0.04** -0.01
116.1 58 47.4 112.3 131 31 43
CR-1480 20,07 -0.14%* 1.57%* 879+ 0,73 0.25%* -0.20**
109.8 7.4 471 124.9 15.3 34 6.4
CR-2871 L0.71%* 1.34%+ 0.30%* 6.34%+ 0,52+ 0.43%* 1.33%*
1185 57 41.8 176.4 12.0 2.4 5.1
CR-2638 0.94%* 0.18%* 0.33%* 2351%%  -0.82+* -0.09** 0.56%*
130.3 53 49.2 120.8 14.0 2.9 5.1
CR-1617 6.22%* 0.00 1.85+* 2,64+ -0.14** 0.15+* 0.34%*
CR2677 124.8 5.99 50.1 1245 18.1 21 47
431% 0.35%* 0.95%* 313+ 2.97+* -0.18** 0.38%*
KOS 113.7 5.2 403 1355 12.2 2.4 3.7
0.99%* -0.48** -0.34% 6.02+* 1106+ 017+ -0.50+*
K101 118.3 48 433 114.2 13.2 25 3.7
5.47%* -0.49** -0.99** 0.35 L0.91%* -0.02 -0.38**
SE* (9) 0.11 0.02 0.07 0.2 0.0 0.01 0.01
SE* (g-9) 0.16 0.03 0.11 03 0.0 0.04 0.02
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Table 3: Top ranking specific cross combinations for different traits on the basis of sca,
per se performance and gcain brownsarson (pooled anaysis)

Trait Best Cross Combinations sca effect gca effect of parents
per se
Plant height (cm) CR- 1617 x KS-101 7.555* High x High
CR- 1617 x KOS-1 8.877* High x High
CR- 2677 x KOS-1 6.885* High x High
CR- 2677 x KS-101 0.738 High x High
CR- 1480 x KS-101 4.230* Average x High
Primary branches plant™ CR- 1485 x CR-2871 1.355* Poor x High
CR- 2871 x CR-2677 0.155* High x High
CR- 1607 x CR-2871 0.211* High x High
CR- 2871 x CR-2638 0.047 High x High
CR- 2871 x KOS-1 0.691* High x Low
Siliquae on main shoot CR- 2638 x KOS-1 8.280* High x Low
CR- 1480 x CR-1617 3.543* High x High
CR- 1485 x CR-1480 3.620* High x High
CR- 1607 x CR-1617 3.118* Low x High
CR- 1617 x CR-2677 0.555* High x High
Siliquae plant ™ CR- 2638 x KS-101 46.560* High x Average
CR- 2638 x KOS-1 29.162* High x High
CR- 1630 x CR-2871 42.393* Low x High
CR- 1607 x CR-2638 8.396* High x High
CR- 1485 x CR-2871 39.722* Low x High
Seedssiliqua™ CR- 1607 x CR-2677 1.384* Low x High
CR- 1630 x CR-2677 1.121* Low x High
CR- 2638 x CR-2677 1.511* Low x High
CR- 2677 x KOS-1 1.737* High x Low
CR- 2871 x CR-2677 -0.016 High x High
1000-seed weight (g) CR- 2871 x CR-2638 0.595* High x Low
CR- 2871 x KS-101 0.349* High x Average
CR- 2871 x CR-2677 0.479* High x Low
CR- 2871 x KOS-1 0.445* High x Low
CR- 1607 x CR-2871 0.082* High x High
Seed yield plant™ (g) CR- 2871 x CR-2638 0.126* High x High
CR- 2871 x KS-101 0.402* High x Low
CR- 2871 x CR-2677 0.012 High x High
CR- 1485 x CR-2871 0.940 Low x High
CR- 1607 x CR-2871 0.337* Average x High

may be due to the presence of genetic diversity in
the form of dispersed genes for these characters.
Some of the crosses showed significant sca effects
(table 3) which had the combination of high x high
sca effects. Such high x high gca combinations
indicatestype of interaction between parentsfor the
expression of the characters which matched with
theresults obtained by Yogeshwar and Sachan, 2003
and Amiri-Oghan et al., 2009. In view of the

importance of additive x additive effects and its
possibility of fixation, single plant selection could be
practiced in further segregating generations to
isolate superior pure linesfrom such combinations.
Cross combinations viz., CR- 1607 x CR-2638 for
primary branches plant?, CR- 1485 x CR-1480 and
CR- 1480 x CR-1617 for siliquae on main shoot,
CR- 2638 x KOS-1 and CR- 1607 x CR-1617 for
siliquae plant® and CR- 1630 x KOS-1 for daysto



Journal of Oilseed Brassica, 2(1) : 2011 25

Tade 4a Heerags (%9 over mid parat for yidd ad its contributing dheradta's in broan sarson

Qos Hat Aimay Sliqgeeon Sligee Seaks  1000s=d Ssdyidd
hegt brandhes nEnshoot  pat! o dlige’ wagt(g patt(g
(@M plat*
CR1485x CR-1630 589*  B3.65* 18.37+* 829 1260+  2014** A8
CR1485x CR-1607 860  8021** 13.88**, -266 2486 4171+ 79.10*
CR1485x CR-1480 683** 4314 18.71** -519 11.93* 2634 BB*
CR148%5x CR-2871 112 56.12%* Q.27** 400r* 526 383 4920
CR148%5x CR-2633 28%* 2060 20.18* -1549**  2008** 20.20+* 37.57%*
CR1485x CR-1617 012 45,14 336 -6.85¢ 11.97+* 2172+ 26.39*
CR148%65x CR-2677 075 26.85* 6.37** 1036* 1027+ 1219+ RB2ZH*
CR1485x KOS1 119 23.02%* 2040+ -16583* 1643+ 18.95+* 17.70+*
CR1485x KS101 7.24* 3127+ 13.10+* 7.3 17674 2433 17.77+*
CR1630x CR-1607 949* 3637+ 27.60* -086 7.72%* 19.11** 23.06**

CR1630x CR-1480 420 2054 1897+ 275 n4r*  21.59* 0.73*
CR1630x CR2871 1044 4242+ N1 50.13* 005 1le* 4220+

CR1630x CR-2638 -6.25* [+ 26.85* 653* 1130 016 AL
CR1630x CR-1617 579*  3B48™* 1837* 829 e 172 3081
CR1630Xx CR2677 204 4058+ 13.88*. 266 248 < 1953* 2314+
CR1630x KOS1 493> BB+ 1871+ -519 193+ 448 2613
CR1630x KS101 1306 2165 Q.27+ 40r* 526" 2887 26.31**

CR1607 x CR-1480 545*  3B43* 2018 -1549~* 2008 1117 3HB.10*
CR1607 x CR-2871 809*  3A59* 336 685 119~ 1405+ H.63*
CR1607 x CR-2638 445  4887* 6.37* 1036* 1027+ 6.24* 41 66°*

CR1607 x CR-1617 242 06 2040 1583 1643*  11.37* 4516*
CR1607 x CR-2677 466 B> 1310 17.33* 17.674* 1823 4578
CR 1607 x KOS1 573* 1615 27.60* -086 1.72°* 7.28* 1275
OR1607 x KS101 A8+ 2132 1897+* 275 147> 1522 16.09**
CR1480x CR-2871 690  17.00"* N W 50.13* 005 -181 2.78*
CR1480x CR-2638 77 1546 26.85* 653*  1130*  223* 2131
CR1480x CR-1617 206 1336** 1840+* -320 1219+ 814 2345+
CR1480x CR-2677 517+ 749 4.00* 265 217 276 B.74*
CR1480x KOS1 5.08* 570 2044 -350 5.92+* 11.45+* 16.69+*
CR1480x KS101 1080  7.75* 17.84* 0.7 536" 16.16"* 19.94+*

CR2871x CR-2638 n3H* 23848 185  -224* 1751  R59* 2881+
CR2871x CR-1617 69  24.56** 134> 4A 11.20%* 210 1920
CR2871x CR-2677 82  2B.09* 6.88* -1356* 1377 R00* 2850*

CRZB71x KCs1 526~ 2840 1817* -186 1240~ 2400+ 41.25*
CRZ2871x KS101 1n3o* 2034 1426 378 ver*  2478* A28+
CR2638Bx CR1617 -0.06 2268 1403 -1092*  1616*  2.3FHB* 2012
CR263BXx CR2%677 28r* 2748 1445 1228 2766  273* BA*
CR263Bx KO51 971>  3048* A2 49+ 1690* 10.75* Q.74 * 47.75*
CR2638x KS101 6.94*  2863* 15680* A23* 282 131+ 4387+*
CRI1617x CR-2677 037 R.11** 10.09* 031 1491  2391** 2848+
CR1617x KOS1 nzr* o944 1976 -1412%*  1042*  1515** 740
CR1617x KS101 12+ HB3IJ* 17.14* nss* 1220 1718 4236
CR2677x KOS1 o> 2066* 17.92+* 6.43* 26.60°* 822 47.12F*
CR2677x KS101 7.3/ R 9.31** 6.91* 1708*  258* A46+*

KO51x KS101 108>  338** 9.81** 1453*  507* 2.76 2741
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Table 4b: Heteras's (%) over better parant far yidd and its contributing cheracters in bronn sarson

Ooss RAant Pimery Sliquee  Sliquee Seds 1000-seed Seadyidd
hegt branches onneinshoot plat® of dliqua® weght (g plat™(g)
(cm) plat™

CR1485x CR-1630 263** 4529+ 6.33** 471 6.51**  1809**  28.13**

CR-1485x CR-1607 7.0+ 72.89"* 7.91* -1300** 13.98** 2750* 5383
CR-1485x CR-1480 338 2441 1751+  -1249** 316~ 6.84** 16.86°*
CR-1485x CR-2871 0.39 23.26** 849+ 2331 442 -1575"*  12.86**
CR-1485x CR-2638 -1.38* 593 417+ -3BLO0* 1415%*  1336**  10.56**

CR-1485x CR-1617 -843*  31l.66** 051 -19.35%* 6.1/ 5.63* 156
CR-1485x CR-2677 -7.18** 889 2.53 -2.73 245 1166 10.77+*
CR-1485x KOS1 -1.06 1243 1238*  -2841%* 386"*  11.42* 8.28**

CR-1485x KS101 285**  30.05** 9.2r+* 2428 879*  1559** 867r+*
CR1630x CR-1607  -1334**  24.01** 2058*  -1397/*  373* 8.85+* 4.40*

CR1630xCR-1480  -10.13** -0.90 592+* -12.96** 845* 4.32 8.23

CR-1630x CR-2871 6.50"* 7.95* -0.77 2839 464> -1641** 357+*
CR1630XxCR2638  -1278* 1143** 1955+  -1996** 362* -4.28 3.75+*
CR-1630x CR-1617 S72x 1517 -4.43+* -7.14 986+* 329 8.12*
CR-1630x CR-2677 -7.30*  1519** -6.71%* -1933**  658*  16.95** -1.70

CR-1630x KOS1 049 8.91** 235> 17217 9.3 -0.51 10.77*
CR-1630x KS101 5.24+* 9.32+* 3.69+* -11.04* 560 21767 11.25%*
CR-1607 x CR-1480 344+* 23.03** 853 10.26**  200* 3.66 32.09+*
CR-1607 x CR-2871 7.16"* 971  11.01** 649  10.74* 139 10.29**

CR-1607 x CR-2633 148 3B.75+* 21.66**  -1051** 17.96** 104 26.42*
CR-1607 x CR-1617 939 4341+ 11.39** 13.61**  7.53* 6.93** 2052

CR-1607 x CR-2677 -083*  2086** 2.45¢ -308 659+ 593 35.30**
CR-1607 x KOS1 4.80+* 1041** 21.65+* -640¢ 453 273 8.31**
CR-1607 x KS101 444 19.74+* 21.58** -0.89 -142 n2r= 11.16**
CR-1480x CR-2871 397+* 4.38* 749> 7.73 490**  -6.74* 225

CR-1480x CR-2638 6.72"* 14.05%* 1364+  -3319*  7.64* 8.79** 11.24+*
CR-1480x CR-1617 -7.38* 8.08** 16.29* 974>  88r+* 4.89* 13.18**

CR-1480x CR-2677 152 5.92+* 124 -16.94%* 444+ 342 29.62+*
CR-1480x KOS1 3.98* 004 n3e* -7 219 -0.16 8.93*
CR-1480x KS101 9.78* -1.68 12.75* -004  501** 4.80 11.61+*
CR-2871x CR-2638 1.2r* 9.30** ngr*  -3362* 465*  1242* 1581
CR-2871x CR-1617 -1.51** 6.57** 9.03** 293 6.25**  -579* 7.18**
CR-2871x CR-2677 171 13.08* 374 -13.68* 4.92¢* 6.67** 1134
CR-2871x KOS1 345+* 9.10** 957+ -5.72% 0.98 6.15* 11.38*
CR-2871x KS101 1.29* 4.04* 9.65** -066 495+ 7.55"* 559+*
CR-2638 x CR-1617 -4.60*  18.35** 550* -269*  789* 119%* 2009
CR-2638x CR-2677 025 241 5.01** -2519**  594* 1524  2837*
CR-2638x KOS'1 7.51%* 24.87* 30.85* 333 9.67+* 8.95+* 27.30*
CR-2638x KS101 6.88** 18.70** 13.60** 1054 -7.62"*  962* 23.60**
CR-1617 x CR-2677 -L76%* 2420 910** -173 165+ 7.1+ 2310
CR-1617x KOS1 417> 853 8.91** -1592%*  349* 6.07* -1.49**
CR-1617 x KS101 7.05%* 20.20* 10.16** 4.85 9.23* 8.75* 2.28*
CR-2677x KOS1 6.13"* 12.56** 6.37** 212 5.89+* 093 3L.58*
CR-2677x KS101 445 19.73** 1% 247 117 1346**  37.74*

KOS1x KS101 8.70* -048 S+ 552 104 192 26.99*




maturity showed low sca effects though the
parents showed high x high gca effects. Thus, it
revealed that high x high type of combinations not
necessarily results into high sca effects. This is
probably dueto internal cancellation of geneeffects
in these parents.

The manifestations of heterosis in percentage for
different characters over mid-parent and better
parent were analyzed (table 4a & b)). For plant
height 34 and 26 crosses showed positive heterosis
over mid-parent and better parent, respectively.
Highest significant positive heterosiswas exhibited
by the cross CR-1630 x KS-101 (13.1%) over the
mid parent, while highest significant positive
heterobdtiosisfor plant height wasnotedinthe cross
CR-1480 x KS-101 (9.8 %). Similarly for number
of primary branches plant-1, all the cross
combinations showed significant positive heterosis
over mid parent and forty-one cross combinations
exhibited sgnificant positive heterobeltios's. The best
heterotic combination for mid and better parent
heterosis was CR-1485 x CR-1607. All the cross
combinations showed significant positive heterosis
over mid parent in number of siliquae on main shoot,
while 39 cross combinations exhibited better parent
heterosis of which CR-2638 x KOS-1 showed the
highest percentage (39.9%).

Out of 45 crosses, 18 and 8 cross combinations
showed significant positive heterosis over mid and
better parent for siliquae plant® among which
maximum positive heterosis was observed in CR-
1630 x CR-2871 (50.1%) and CR-1630 x CR-2871
(28.4%), respectively. Similarly, for seeds siliqua?
CR-1485 x CR-2638 (29.1%) and CR-1607 x CR-
2638 (18.0%) showed maximum positive significant
heterosis over both mid and better parent,
respectively. Significant positive better parent
heterosis for 1000-seed weight was noted with 32
crosses among which high estimates were expressed
by CR-1485 x CR-1607 (27.5%) followed by CR-
1630 x KS-101 and CR-1485 x CR-1630. For seed
yield plant?, the highest estimate of relative
heterosis over the mid-parent was exhibited by CR-
1485 x CR-1607 (79.1%) and over the better
parent it was exhibited by CR-1485 x CR-1607
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(58.8%) followed by CR-2677 x KS-101 and CR-
1607 x CR-2677.

Thecharacterslike, reduced plant height and length
of main axisare preferred in Brassica group, which
imparts tolerance to abiotic stresses like heat,
lodging and full seed formation dueto thelarge seed
filling period. Therefore, the negative heterosis is
desirable for these traits. Remaining yield-related
characters, such as the primary branches per plant,
seed yield per 100 siliquae, seed yield per plant,
providemore opportunitiesfor increasing yield, and
hence, the positive heterosis are preferred.
Therefore, estimation of heterosis over mid-parent
(relative heterosis) may be useful inidentifyingtrue
heterotic cross combinations. Since higher yieldsin
F, may be due to fixable (additive) and/or
non-fixable (non-additive) gene action, the total ef-
fect partition of F, progeny into general and
specific combining ability effects deciphers the
causes of heterosis. Yield is a complex character
and highly influenced by environment. Grafius (1959)
suggested that there might not be genes for yield
per se but for the components. Therefore, it would
beinteresting to know the relationship between the
heterosis for seed yield and its components.
Significant heterosisfor yield, yield componentsand
maturity traits in brown sarson and other oilseed
Brassicas have been reported by several workers
(Chauhan et al., 2000; Tyagi et al., 2000; Singh et
al., 2003; Turi et al., 2006; Prgjapati et al., 2007
and Singh and Dixit, 2007) who attributed increased
vigour mainly to dominance. Theresultsobtainedin
the present investigation suggest that judicious
selection of parents having one or more important
maturity aswell asyield attributing traitsis needed
to exploit heterosis provided, a mechanism for
hybrid seed production is available in the
self-incompatible background of brown sarson.
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