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ABSTRACT

Variance components and character association of economic traits were analyzed in 31 genetically diverse
genotypes of tropical cabbage (Brassica oleracea var capitata) during 2012-14. Wide range of variability was observed
for important economic traits like net head weight, gross plant weight and number of non-wrapping leaves. High
heritability coupled with high genetic advance was observed for days to harvest. Net head weight showed significant
positive correlation with days to harvest, plant spread, gross plant weight, leaf width, leaf length, head width, stalk
length and number of wrapping and non-wrapping leaves. The significant positive inter relationships point to the need
for simultaneous selection among these characters for improvement of yield. Path analysis showed that gross plant
weight, leaf length and head width are the characters to be considered in direct selection for genetic improvement

in tropical cabbage.
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Cabbage (Brassica oleracea var. capitata L.) is an
important cole crop grown in temperate to tropical climates
for its leaves which are the edible part commonly called
as the ‘head’. India is one of the leading producers of
cabbage in the world with a cultivated area of 4.00 lakh
ha and total production 90.39 lakh tonnes (NHB 2014).
Cabbage is a rich source of minerals like calcium (52
mg/100 g), phosphorus (44 mg/100 g), and vitamin C
(55 mg/100 g). (Hanif ef al. 2006). With the development
of tropical cultivars that are early and can form marketable
heads under high temperatures (average day temperature
32° - 35°C and night 19° — 23°C), cultivation of cabbage
is being extended even to warm humid plains of Kerala
(Narayanan Kutty et al. 2012). Improvement in any crop
depends on extend of genetic variability and the magnitude
of transmission of characters from parents to the offspring.
The knowledge of inter relationships among variance
components and their direct and indirect effects on yield
is an important prerequisite for a successful breeding
programme. According to Antonova (2009), studies on
inter relationships among cabbage genotypes of a particular
maturity group is applicable to that group only. Hence, the
present studies were undertaken with 31 diverse genotypes
of tropical cabbage to examine the magnitude of variance
components and their inter relationships with yield.
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MATERIALS AND METHODS

The present investigations were carried out at the
Agricultural Research Station, Mannuthy during the
rabi season of 2012-13 and 2013-14. Thirty one tropical
genotypes of cabbage collected from various public and
private sector agencies were utilized for the study (Table 1).
Sowing in nursery was carried out in pro-trays during the
last week of October in a naturally ventilated polyhouse in
soilless medium comprising sterilized coco peat, vermiculite
and perlite (3:1:1) by volume. The field experiment was
laid out in a randomized block design with two replications
during the third week of November. Each genotype was
planted in two rows (9m length) per replication at a spacing
of 60 x 60cm. Thus there were 30 plants per genotype per
replication. All the recommended package of practices
was timely followed to raise a successful crop during
both the years. Observations were recorded on five plants
per genotype per replication on 12 important quantitative
characters, viz. days to harvest, plant spread (cm), number
of non-wrapping leaves, number of wrapping leaves, stalk
length (cm), head polar length (cm), head equatorial width
(cm), core length (cm), leaf length (cm), leaf width (cm),
gross plant weight (kg) and net head weight (kg) as per the
standard descriptor. Pooled analysis of the data collected for
two years were carried out. Correlation and path analysis
were worked out employing the formula of Al-Jibouri e?
al. (1958), Miller et al. (1958) and Dewey and Lu (1959).

RESULTS AND DISCUSSION

The range of variability observed among the 31
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Tropical cabbage and their sources

Name

Source

NS 43

NS 183

NS 22

NS 35

NS 154
Saurabh
Sathyawan
Gayathri
Super Gayathri
CH 21 plus
CH 2200

163 A

164 A

165 A

166 A

167 A

Green Voyager
Green Challenger
Zennith

Saint

Tropic Sun Plus
Dolares
Shaurya

Royal Cross

Namdhari seeds, Bengaluru

genotypes of tropical cabbages for the 12 morphological
and economic traits along with the genetic parameters of
variability, viz. phenotypic and genotypic coefficient of
variation (PCV and GCV), heritability in a broad sense
and genetic advance are given in Table 2. Significant
differences were observed among the 31 genotypes for
all the 12 traits studied. Highest range of variability was
observed for net head weight (0.49 - 1.57 kg), gross plant
weight (0.96 - 2.53 kg), head width (9.75 — 18.58 cm)
and number of non-wrapping leaves (8.50 — 17.13). In
general the phenotypic coefficient of variation was higher
than the genotypic coefficient of variation, indicating the
predominant role of environment in the expression of these
traits. Similar results have been reported by Meena et al.
(2014). The estimate of PCV and GCV was maximum for
gross plant weight (29.976 and 28.158) followed by net
head weight (27.778 and 26.089), number of non-wrapping
leaves (20.068 and 18.224) and head width (19.399 and
18.877). Lowest coefficient of variation, both phenotypic
(8.26) as well as genotypic (7.02) was observed for head
length. The above results are in accordance with that of
Antonova (2009) and Kibar ef al. (2014). The wide range
of variability for important economic traits like yield, head
width and number of non-wrapping leaves showed ample
scope for the improvement of these characters through
selection. Narrow differences between values of PCV and
GCV gave the evidence that variability among genotypes
is mainly due to their genetic makeup.

Heritability helps to predict the expected progress that
could be achieved through selection. In the present study

Disha « highest heritability (more than 90%) was observed for days
Rare Ball “ to harvest and head width. Moderate heritability values
Indam Radha Indo American Hybrid seeds, Bangaluru ~ WET® observed for net head weight, gross plant weight,
Indam 296 « stalk length, leaf width and number of non-wrapping leaves.
. Low heritability (less than 80%) was observed for plant
Ace: 6093 Sungro seeds , New Delhi spread, head length, core length, leaf length and number
Acc: 5005 : of wrapping leaves. High heritability for head width and
Acc: 5024 - days to harvest indicated that these characters are highly
Table 2 Estimates of genetic constants for important morphological and economic traits of cabbage
Trait Range Mean Coefficient of variation  Heritability =~ Genetic Genetic
Min Max Phenotypic ~ Genotypic (%) advance gain
Days to harvest 70.00 94.00 82.444 8.766 8.584 95.897 14.276 17.317
Plant spread (cm) 59.00 78.30 68.080 9.256 8.023 75.137 9.753 14.326
No. of non-wrapping leaves 8.50 17.13 12.355 20.068 18.224 82.465 4.212 34.092
No. of wrapping leaves 4.40 7.50 5.548 14.758 13.138 790257 1.337 24.094
Stalk length (cm) 5.62 9.40 6.876 14.240 13.294 87.148 1.758 25.585
Head length (cm) 11.21 15.28 13.828 8.262 7.021 72.221 1.700 12.291
Head width (cm) 9.75 18.58 12.336 19.399 18.877 94.689 4.668 37.841
Core length (cm) 5.13 7.56 6.132 13.265 11.199 71.276 1.194 19.476
Leaf length (cm) 22.56 30.74 26.031 9.307 8.125 76.211 3.803 14.611
Leaf width (cm) 22.53 33.38 26.512 11.040 10.148 84.498 5.095 19.217
Gross plant weight (cm) 0.960 2.530 1.678 29.976 28.158 88.246 0.914 54.493
Net head weight (cm) 0.490 1.570 0.892 27.778 26.089 88.207 0.450 50.474




[Indian Journal of Agricultural Sciences 87 (2)

KUTTY ET AL.

242

"A[9A1D2dSaI ‘o4 pue G I8 JUBOYIUSIS 4y 4

D
-- d 1M praY JON
LEE80  -- 0
L.68L°0 -- d M juepd ssoin
L9760 ,.86L0 - o
W I78°0 +3SL°0 - d YIpIM Jed|
0080 7080 xCOL0 - - D
wIVL0 wVSL0 HOPL0 - - d P3ud] Jed]
o L900 e ITI0  LLITO  ,,.T6T0 - - IS}
o IE10  ,S81°0  ,.bbTO  ,,€8T0 - - d pSua| 2107
L9860 ,0TL0 €660  ,01L0 0010 -- )
50870 006970 9870 55970 N SCL0 - - d Yipim pesH
0SC 0 N €C00- ., C8T0-  gN 1200~ gn060°0 0170 - - D
SN 9P 0- sn 070°0 LE81°0- sN SC00 sn I1C10 11€°0 - - d 3ud] pesy
L6L90  LLIL0 L1890  L,9VL0 o POT0  L,9v90  ,TIPO0-  -- D
LOLS0 L, T090  L6LS0 LSO ¢ 6L00 L0850  ,bbEO-  -- d ysua] oS
LS8TO LLTE0 0670  ,.S9T0 o SOI'0- 0970 g IE10-  L.SPPO - )
LLETO  LTLTO 9170 gy PLIO  enE€LO0-  L6TT0 e L8S00-  LL9E0  -- d soaa] Surddeim jo “oN
wIVT0 L7790 2020 L LV0 ~LETO SN EVI0 HI7E0 0€€°0 61C0 - D
0800 €90 +20€°0 LsCCV0 9900 sn 8E10 +08C0 :9SC0 8170 - d soAed[ Surddeim -uou jo ‘oN
LSLLO ,9T80 L0900 LIPS0 9810 €690  <y9£0°0  L.LLYO  ..6140 .,S85°0 -- 5
L00L°0 P90 L0690 L1900  ,LE€T0 8190  ¢u8V00  ,,SES0  ,,b6T0 L.E65°0 -- d peaids Jue|g
LEEP0 L6V90  Lb9T0  L,.SP90 o 9100 L8670  LEIE0 L0060 €110 ,,8TS0 L1090 - D
LSTPO  ,.S€90 L8970  ,b6S0 g 9P00  ,.SKTO  ,,98T0  ,8LT0 0010 0610 LSS0 -0 d 1s0A1eY 0) sAeq
SOABI] SOARI]
m m qpim qISuo| Su9| yipeaiq Suo| Suo| Surddeim Surddeim peoxds 1S9AIRY
peoy 1oN  Juerd ssoiy  Jeo I8 210D peol peol qers JO 'ON -uou Jo ‘oN JuR[g 01 skeq 1910810

o3eqqed Jo sjren; orwouodd pue [edrdojoydiow jueyrodwl Jo XIBW UONEB[ALIO) € 9[qRL



February 2017]

VARIANCE COMPONENTS AND CORRELATION IN CABBAGE 243

Table 4 Genotypic Path coefficients of morphological and economic traits showing direct and indirect effect on net head weight

Character Days to  Plant No.of No.of Stalk Head Head Core Leaf Leaf Gross Genotypic
harvest ~spread  non- wrap-  length length width length length width plant correlation
wrapping  ping wt with Net
leaves leaves head wt
Days to harvest  -0.096 -0.051 -0.104 0.004 -0.061 0.001 0.103 -0.001 0.288 0.013 0337 0.433™
Plant spread -0.058  -0.085 0.095 0.015 -0.129 0.000 0298 -0.017 0379 0384 0429 0.755"
No. of non -0.508  -0.041 -0.197 0.008 -0.065 0.000 0.061 -0220 0200 0.015 0.337 0.246""
-wrapping leaves
No. of wrapping ~ -0.109  -0.355 -0.043 0.035 -0.085 0.000 0.112 0.010 0.118 0.015 0.170  0.285™
leaves
Stalk length -0.031  -0.057  -0.067 0.015 -0.190 0.001 0278 -0.010 0.336 0.034 0373 0.679"
Head length -0.030  -0.003 -0.068  -0.005 0.078 0.002 -0.180 -0.008 -0.009 -0.014 -0.012 -0.250""
Head width -0.023  -0.059  -0.028 0.009 -0.123 -0.001 0.431 -0.009 0317 0.047 0.374 0.936"
Core length -0.002  -0.016  -0.047  -0.004 0.198 0.000 0.043 -0.093 0.130 0.011 0.063 0.067 NS
Leaf length -0.062  -0.071 -0.088 0.009 -0.142 0.000 0306 -0.027 0.447 0.040 0.418 0.829"
Leaf width -0.025  -0.064  -0.597 0.010 -0.129 -0.001 0.402 -0.020 0.354 0.051 0.410 0.926™
Gross head wt -0.062  -0.070  -0.127 0.011 -0.137 -0.000 0310 0.011 0.359 0.040 0.520 0.835™

Residual 0.0290.

heritable and less influenced by environment. Whatever
phenotypic variance observed in these traits was mostly
due to genotypic effect and hence, these could be improved
through selection. Heritability alone is not sufficient for
estimating real effects of selection. Genetic advance along
with heritability is more useful. High heritability coupled
with high genetic advance was observed for days to maturity.
Moderate to high heritability and high genetic advance for
days to maturity has been reported by Rai and Asati (2005)
and Alter ef al. (2009) in cabbage. This trait is likely to
respond better to selection.

Correlation coefficients both at the phenotypic and
genotypic levels were worked out to analyze the magnitude
of association of net head weight and other yield contributing
economic characters (Table 3). In general the genotypic
correlation coefficients were higher than phenotypic
correlation coefficients for all the economic traits except
core length. The higher genotypic correlation coefficients
indicated that the apparent association might be due to
genetic reasons. The net head weight showed significant
positive correlation with plant spread, gross plant weight,
leaf width, leaf length, head width, stalk length, number of
wrapping and non-wrapping leaves. These findings are in
agreement with Meena et al. (2014) and Singh et al. (2010).
In the present study using tropical cabbage genotypes days
to harvest showed significant positive association with net
head weight of cabbage. Yadav et al. (2003) also reported
significant positive association between yield and days
to maturity where as in temperate cabbages a significant
negative association of yield with days to maturity was
reported (Soni et al. 2013 and Kibar et al. 2014). Core
length did not show significant association with net head
weight. So selection based on this trait may not be effective
for improvement of yield. The results are in consonance
with the findings of Yadav et al. (2003) and Kibar et al.

(2014). Head length also showed negative association with
net head weight. The results of correlation analysis showed
that all yield components except core length and head length
showed significant positive association with net head weight.
Further, the yield components exhibited significant inter
relationships among themselves which points to the need
of their simultaneous selection for improvement of yield.

Correlation coefficients indicate only the general
association of traits without possible causes of such
association. Path coefficient analysis helps in partitioning
the genotype correlation coefficients into direct and indirect
effects of component characters on yield (Table 4). Net head
weight was taken as the dependant variable for computing
the path coefficient. Highest positive direct effects were
noticed for gross plant weight, leaf length and head width.
These characters also showed highly significant positive
correlation with yield per plant. Hence, gross head weight,
leaf length and head width can be used in direct selection
for yield improvement in tropical cabbage. Similar results
reported by Soni ef al. (2013) and Kibar et al. (2014). High
correlation coefficient along with low direct effect was
noticed for leaf width. The low direct effect may be due to
the indirect effect via gross plant weight. Number of non-
wrapping leaves also exhibited positive direct effect on net
head weight of cabbage. Rai and Asati (2005) and Meena
et al. (2014) also reported positive direct effect of number
of non-wrapping leaves on yield of cabbage.

From the above findings it can be concluded that gross
plant weight, leaf length and head width are the important
characters to be considered in breeding programmes aimed
at improvement of yield in tropical cabbages.
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