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ABSTRACT : An experiment was undertaken during summer rainy season of 2009 and 2010 at
Department of Vegetable Science, GB. Pant University of Agriculture and Technology, Hill Campus,
Ranichauri, Uttarakhand to evaluate of ten cabbage hybrids/varieties under mid - hill conditions of
Uttarakhand. The pooled indicates considerable variation for vegetative characters, amongst which the
maximum leaf area (1022.71 cm?) was observed in Varun, whilethe hybrid T -50 top ranked with respect
to number of non wrapper leaves (14.98) and plant spread (68.56 cm). Golden Acre an open pollinated
check variety took minimum number of days to maturity (44 days from transplanting). With respect to
quality and yield parameters viz., the maximum ascorbic acid content (139.53 mg/100 g), head size
(515.05 cm?) were recorded in blue diamond and NBH-Arun, respectively, whereas, T-50 measured the
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maximum head weight (2.106 kg) and yield (801.19 g/ha).
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mong the cole crops, cabbage (Brassica oleracea
Avar. capitata L. 2n = 2x = 18) grown in more than

ninety countries throughout the world and consumed
globally Singh et al. (2010). It is a rich source of protein
comprising all essential amino acids, especially sulphur
containing amino acids, minerals such as calcium, iron,
magnesi um, sodium, potassium, phosphorus and antioxidants,
which arereported to have anti-carcinogenic properties (Singh
et al., 2009). Although, in developed countries more than 90
per cent cabbage areais under hybrid, whilein Indiahybrids
are confined to only 30 per cent of cabbage grown area. In
Uttarakhand mid-hills, it is grown from April to November
during the time its production is not possible under the agro-
climatic condition of plains, as a result the cabbage growers
in hilly areas fetch premium prices and immense potential in
maximizing the profit and improving the soci o-economic status
of vegetable growers. The cabbage cultivars show great
variation in respect of shape, size and colour of the leaves as
well astexture of head and behave differently under different
agro-climatic region. The hill farmersare growing the varieties

/ hybridsrecommended for theirrigated condition of northern
plains and these perform poorly during the summer- rainy
season (off-season) under the different altutidic zone of hills.
Therefore, in order to maximize cabbageyield init hasbecome
imperative to sel ect the suitabl e varietiesand workout cultural
practices. Therefore, it is the needed to evaluate the yield
performance of some of the varieties of cabbage especially
hybrids, under the agro-climatic condition of Uttarakhand to
find out the best variety / hybrid for commercial cultivation at
farmersfieldin order to maximizethe profit.

RESEARCH METHODS

The studies were conducted in the research block of
Department of Vegetable Science, GB. Pant University of
Agriculture and Technology, Hill Campus, Ranichauri,
Uttarakhand during the year 2009 and 2010. Ranichauri is
located at an elevation of about 2000 meters above mean sea
level with 30018’ N latitude and 78024’ E longitude. It falls
under mid-hills of Western Himalayas. The soil was silty clay
loam (0-15 cm), acidic (pH 6.06), 326 kg hat availableN, 17.70
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kg ha! available P and 480 kg ha! available K. The
experimental materialscomprised of 09 cabbage hybridsfrom
different leading seed companiesi.e. FM-Super, Suttind Manas,
T-50, T-621, Green Hero, Varun, NBH-Arun, Indica, and Blue
Diamond were tested with the available popular variety of the
regioni.e. GoldenAcrein aRandomized Complete Block Design
replicated thrice. About one month old seedling was
transplanted on 8th July 2009 and 3rd July 2010 (1st and 2nd
year, respectively) inaplot sizeof 3x 2 niat aspacing of 50x
50 cm. During transplanting FYM and N: P,O,: K,O @ 20t ha
tand 120:75:60 kg ha?, respectively, was applied uniformly
during both years. Data were recorded for leaf area (cm?),
number of non-wrapper leaves, plant spread (cm), head size
(cm?), net head weight (kg), plant mortality (%), days to
marketable maturity, head compactness (g/cm?), ascorbic acid
content (mg/100 g) and yield of marketable head (q ha?).
Compactness of head was cal culated by Pearson formulaand
ascorbic acid was determined by volumetric method suggested
by AOAC (1980). The data regarding above mentioned
characterswere averaged and subjected to analysis of variance
was done as procedure given by Panse and Sukhatme (1978).
All the package of practices recommended for Western
Himalayas region was followed during the study.

RESEARCH FINDINGS AND DISCUSSION

The data presented in Table 1 and 2 revealed that the
different cabbage hybrids selected for the study during both
years experiment differed significantly with each other for the
traits under investigation.

Vegetative characters

Itisevident fromtheresults(Table 1) that out of 9 hybrids
and 1 open pollinated selected for the experiment, significant
differences were observed for leaf area, number of non-
wrapper leaves, plant spread, plant mortality, days to

marketable maturity. Theleaf areain pooled dataof both years
ranged from439.96 cn? (Suttind Manas) to 1022.71 cn? (Varun).
In 2009 and 2010 maximum leaf area (1113.66 cm? and 931.77
cm?, respectively) was recorded in Varun hybrid (Table 1).
This was significantly higher than other hybrids and variety.
The higher |eaf area of cabbage crop may be attributed dueto
its comparatively better genetic potential for growth and
devel opment of the leaf. With respect to number of nonwrapper
leavesin pooled datait wasin between 11.75 (T-621) to 14.98
(T-50), T-50 hybrid also showed maximum number of non
wrapper leaves during both years of experiment, similar
observation was al so observed by Boswell and Pearson (1934)
who reported high variability amongst varieties with respect
to non wrapper leaves. Similarly, the cultivars also differed
significantly for plant spread with a maximum value in T-50
during years 2009 and 2010 (69.85 and 67.27 cm, respectively).
When datafor both years pooled, maximum plant spread (68.56
cm) was recorded under T-50 and minimum value of 55.73 cm
inGoldenAcre (Table 1). Ingeneral, the plant having the more
spread will always require wider spacing for its cultivation.
The similar kind of variations for plant spread in cabbage
veritieswerea so recorded by Srihari and Satyanarayans (1992)
and Znidarcic et al. (2007). With regard to plant mortality in
cabbage varieties was mainly attributed to disease like root
rot, collar rot and head rot. The findings also revealed that
among 9 hybrids, Blue Diamond and I ndicawere | east affected
by these disease with almost negligible per cent of plant
mortality i.e. zero or lessthan 1 per cent. Whereas, contrary to
these, the mortality was maximum (27.39 %) in check variety
GoldenAcre(Table 1), Similar kind of observationsin cabbage/
hybrids was also recorded by Reis et. al. (2003). As evident
from Table 1 that amongst all 10 varietiesin the study, check
variety, Golden Acre took aminimum daysto maturity i.e. 44
days from the date of transplanting, whereas, Suttiend manas
and Indicatook maximum durationi.e. 63.66 and 63.00 days,

Table 1 : Vegetative growth performance of different hybrids/variety of cabbage under mid- hill of Uttarakhand

Hybrids/ leaf area (cm?) Number Ic>(1;ar\llce>;-wrapper Plant spread (cm) Plant mortality (%) Days to maturity

variety 2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled
Green Hero 74745 62293 68519 1422 1323 1373 5961 59.72 59.66 200 1.38 169 5400 53.66 53.83
BlueDiamond  789.41 660.11 72476 13.88 12,67 1328 60.07 5945 5976 000 000 000 5400 5366 53.83
T-50 800.26 747.60 77397 1533 14.62 1498 69.85 67.27 6856 4.44 2.77 360 54.00 5366 53.83
Suttiend Manas  440.76 439.17 439.96 1288 1279 12.84 57.44 57.87 57.66 4.00 4.16 408 65.00 6233 63.66
Varun 1113.66 931.77 1022.71 13.83 1374 1381 6202 59.58 60.80 4.44 5.55 499 54.00 5433 54.16
T-64 71222 71595 71408 1199 1150 11.75 6052 5882 59.67 1533 1250 1392 4800 50.33 49.16
Indica 904.18 88742 89580 13.88 1327 1358 6002 5952 59.77 000 138 069 6500 61.00 63.00
FM-Super 620.81 60949 61515 1333 1308 1321 5819 5761 5790 6.66 6.94 6.80 5800 5800 58.00
NBH-Arun 845.02 82950 83726 1288 1251 1270 6207 6280 6244 888 1111 1000 5800 57.33 57.66
Golden Acre 465.14 42314 44404 1200 1164 1182 56.65 5481 5573 3535 1944 2739 43.00 4500 44.00
SE. + 2139 1445 1066 035 022 021 091 083 049 282 191 1.82 262 204 181
C.D. (P=0.05) 63.57 42.94 31.67 1.05 0.67 0.64 270 248 1.46 8.38 5.68 5.43 7.80 6.08 5.40
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Table 2 : Quality and yield performance of different hybrids/variety of cabbage under mid- hill of Uttarakhand

Head compactness Ascorbic acid content

Head size (cm?)

Net head weight (Kg.) Yield (g/ha)

il (g/em) (mg/100g)

2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled 2009 2010 Pooled
Green Hero 1443 1435 1439 139.12 13449 136.80 390.81 40329 397.05 114 123 119 397.85 486.05 441.95
Blue Diamond 1483 1473 1478 14129 137.78 13953 46255 466.72 464.63 144 128 136 577.60 512.00 544.80
T-50 19.76 1951 1963 101.19 10221 101.70 506.82 516.18 51150 233 187 210 87272 729.66 801.19
Suttiend Manas  19.54 1950 19.52 12814 12322 125,68 404.60 406.13 40537 162 153 158 349.60 576.88 463.24
Varun 1248 1295 1272 11753 11143 11448 451.62 45448 453.05 114 114 115 459.86 43227 44157
T-64 1732 1730 1731 116.61 11400 11530 396.82 41081 403.82 134 122 129 50387 429.66 466.77
Indica 1722 1752 1737 11801 11645 117.23 42180 42551 42365 146 128 137 54531 504.77 525.04
FM-Super 1742 1836 17.89 12413 121.82 12297 31727 31920 31824 104 102 1.03 37943 38183 380.63
NBH-Arun 1229 1340 1285 121.78 12865 12521 51237 517.72 51505 144 150 147 539.71 53488 537.29
Golden Acre 1483 1445 1484 95.03 9137 09320 309.69 31284 31127 086 095 091 23217 307.27 269.72
SE. + 0.60 0.39 0.30 1.55 2.46 1.13 5.96 4.42 014 0.08 0.07 7.89 8.79 6.02
C.D. (P=0.05) 179 109 0.90 4.60 7.31 3.36 2095 1773 1316 042 024 021 2346 2613 17.89

respectively Table 1. These observations of present study
had also been found in conformity with the findings reported
by Bhagchandani et al. (1997), ISami et al. (1990), Srihari and
Satyanarayans (1992) and Sharmaand Verma (2000).

Quality and yield parameters:

A significant variation due to different hybrids/ variety
was observed with all the quality and yield parameters (Table
2). The quality attributes studied were head compactness and
ascorbic acid content. The head compactness during years
2009, 2010 and pooled data was maximum (19.76, 19.51and
19.63 g/cm®, respectively) in T-50, however it was statistically
at par with Suttiend Manas (19.54, 19.50 and 19.52 g/cm?,
respectively) while, the minimumvaluewasin Varun (12.72 g/
cmd) and NBH-Arun (12.85 g/cm?) (Table 2). Similar to the
present findings, Swarup and Sharma (1965) had al so noticed
wide range of variations in the head compactness amongst
the cabbages cultivars. Whereas, the ascorbic acid during
year 2009, 2010 and pooled datawas found maximumin hybrid
Blue Diamond (141.29, 137.78 and 139.53 mg/100 g,
respectively) followed by statistically at par Green Hero (139.12,
134.49 and 136.80 mg/100 g, respectively) and it was Golden
Acre (93.20 mg/100 g) recording the minimum ascorbic acid
contentsinleaves (Table 2). Similar kind of variationinleaf in
ascorbic acid content of broccoli varieties were a so reported
by Kaur et. al. (2007).

With regard to yield parameters viz., head size, net head
weight and yield (g/ha). In pooled data the hybrids NBH-
Arun and T-50 which produced the largest head size being
statistically at par to each other i.e. 515.05 cm? and 511.50 cn?,
respectively (Table 2). The maximum estimated net head wt.
(2.33 and 1.87 kg, respectively) and yield per hectare (872.72
and 729.66 g/ha, respectively) during both years (2009 and
2010) was observed in hybrid T-50 (Table 2) and was
significantly superior over al other for net head weight and

yield (g/ha). The minimum yield parameters were found in
open pollinated verity i.e. Golden Acre. When data for both
years were pooled, net head weight of 2.10 kg and yield per
hectare of 801.19 g per hectare recorded maximum from T-50
hybrid. It was significantly higher than other hybrids and
variety. Inasimilar study, Pandey et al. (2002) reported yield
of cabbage varies greatly depending upon cultivar and early
maturing cultivars generally produced lower yield due to a
shorter growing season compared to mid and late cultivar as
observed in the present study.
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