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Abstract 

The present investigation was conducted in rabi season 2017-18 in College of Agriculture, CAU, Imphal 

from October, 2017 to March, 2018. The experiment was conducted in Randomized Block Design (RBD) 

with seven treatments comprising of sole crops and intercropping with five replications. For all the 

growth parameters recorded it was found that cabbage sole cropping (T3) was found to be the best and 

among the intercropping systems, cabbage intercropped with single row of pea (T6) was found to be 

superior. On the analysis of quality parameters such as Vitamin C and TSS, it was found that TSS was 

not found to be significant but Vitamin C was found to be significant and the highest Vitamin C 

(34.75mg/100g) was recorded in cabbage intercropped with double row of pea (T7) and the least Vitamin 

C (20.58 mg/100g) was observed in cabbage sole cropping (T3). 
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Introduction 

Cabbage (Brassica oleracea L. var. capitata) is one of the most economically important 

members of genus Brassica. It belongs to the family Cruciferae with chromosome number 

2n=2x=18. It is the most popular vegetable in the world in respect to area, production and 

availability almost round the year. In India, cabbage ranks second next to cauliflower in area 

and production. It is grown to a larger extent in the southern, eastern and coastal areas of India. 

Cabbage also possesses anti-cancerous property. It protects against bowel cancer due to the 

presence of a compound indole-3-carbinol. Intercropping is a type of multiple cropping system 

in which two or more crops are grown on the same field in a year. Intercropping two or more 

crops on the same area can often produce better yields that their sole crops (Mead and Willey 

1980) [6]. Globally, population increase and industrialization have resulted in cultivable land 

being decreased gradually. Arable lands are under pressure to produce food for human 

consumption, especially in developing countries in Asia and Africa where growers have own 

small plots of land (Awal et al., 2007) [3]. Cropping intensity in space dimension is achieved in 

case of intercropping. The advantages of intercropping are risk minimization, effective use of 

available resources, efficient use of labour, increased crop productivity, erosion control and 

food security (Addo-quaye et al., 2011) [1]. Cabbage is a crop which requires wider spacing. 

The space can be utilized for cultivating crops such as pea, knol khol etc. in order to achieve 

better return and also for better land utilization. Knol khol and pea have an upright growth 

habit and hence do not interfere with the canopy of cabbage. Peas being a leguminous crop fix 

atmospheric nitrogen and make nitrogen available to cabbage for better growth. Though knol 

khol belongs to the same family as that of cabbage, it is a short duration crop which does not 

interfere with the cabbage growth especially during head formation period. 

 

Materials and Methods 

The present investigation was conducted in rabi season 2017-18 in College of Agriculture, 

CAU, Imphal from October, 2017 to March, 2018. The experiment was conducted in 

Randomized Block Design (RBD) with seven treatments comprising of sole crops and 

intercropping with five replications. The various treatments were: Cabbage intercropped with 

single row of knol khol (T1), cabbage intercropped with double row of knol khol (T2), cabbage 

sole cropping (T3), knol khol sole crop (T4), pea sole crop (T5), 
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cabbage intercropped with single row of pea (T6) and cabbage 

intercropped with double row of pea (T7). Cabbage, knol khol 

and pea were planted at a spacing of 60 x 45 cm, 30 x 30 cm 

and 30x 10 cm respectively. The number of cabbage plants 

(24) remained same in sole cropping as wells as intercropping 

whereas the number of knol khol in single row, double row 

and sole crop were 24, 48 and 72, respectively. In case of pea, 

the numbers of plants in single, double and sole crop were 72, 

144 and 216, respectively. Cultural practices such as weeding, 

earthing up and application of manures were carried out 

regularly. The growth parameters were recorded in field using 

a meter scale. The growth parameters recorded were plant 

height (cm), number of leaves per plant, canopy (cm2) and 

leaf area. The destructive samples were collected at 45, 60 

and 75 DAT.  

TSS of cabbage head was determined after harvest using 

digital hand refractrometer. About 10-20 g of cabbage head 

was crushed and the juice pipetted out for the estimation of 

TSS. Vitamin C was determined as per the procedure given 

by Sadasivam and Theymoli (1987) [9]. The procedure for 

Vitamin C determination is as follows: Pipette out 5 ml of the 

working standard solution into a 100 ml beaker. Add 10 ml of 

4% oxalic acid and titrate against the dye. End point is the 

appearance of pink colour which persists for a few minutes 

(V1 ml). Extract 5 g of the freshly cut cabbage leaves with a 

small volume of 4 % oxalic acid and crushed in a mortar with 

pestle. Volume made up to 100 ml with 4% oxalic acid and 

centrifuge at 700 rpm for 10 minutes. Pipette out 5 ml of the 

supernatant in a 100 ml beaker. Add 10 ml of 4% oxalic acid 

and titrate against the dye until the appearance of slight pink 

colour that persists for some minutes (V2 ml). The ascorbic 

acid was calculated as per the following formula and reported 

in mg/100g edible portion. 

 
 

Results and Discussion 

The various growth parameters recorded were found to be 

significantly affected by intercropping. Throughout the 

growth period, cabbage sole cropping (T3) was found to be 

the best in terms of various growth parameters, this can be 

attributed to the lack of competition in sole cropping 

compared to intercropping. These findings were in accordance 

to findings of Pramanik et al. (2018) [8], Varghese et al. 

(1990) [11] and Nascimento et al. (2018) [7]. Among the 

various intercropping systems, cabbage intercropped with 

single row of pea (T6) was found to be better compared to 

other treatments and cabbage intercropped with double row of 

knol khol (T2) recorded the least growth parameters. The 

growth parameters recorded are illustrated in table 1. The 

destructive samples also recorded the same pattern as 

mentioned above. The better performance of cabbage 

intercropped with single row of pea (T6) compared to other 

intercropping systems can be attributed to the nitrogen 

fixation capability of pea. The better availability of nutrients 

and lesser number of plants must have promoted the growth 

of cabbage. The similar results were obtained by Choudhuri 

and Jana (2012) [4] in an intercropping system where cabbage 

was intercropped with pea. The antagonistic effect of knol 

khol on cabbage as they tend to be from the same botanical 

family might have resulted in lower growth parameters of 

cabbage, in cabbage intercropped with double row of knol 

khol (T2). Ashwini et al. (2017) [2] in a research based on 

intercropping of cabbage with broad bean and knol khol, also 

reported a decrease in growth parameters of cabbage when 

cabbage was intercropped with knol khol. 
 

Table 1: Effect of intercropping on growth of cabbage at 75 DAT 
 

Treatments Plant Height (cm) Number of open leaves Canopy (cm2) Leaf Area (cm2) 

T1 26.26 15.94 509 30.36 

T2 25.92 14.96 492.96 29.93 

T3 30.24 18.34 629.92 34.48 

T4 - - - - 

T5 - - - - 

T6 28.86 17.36 533 32.01 

T7 26.57 16.82 513.6 31.98 

S.EM(±) 4.80 0.52 6.21 1.13 

C.D (0.05) NS 1.56 18.63 NS 
 

Table 2: Effect of intercropping on growth parameters of destructive samples at 75 DAT 
 

Treatments Plant Height (cm) Number of open leaves Leaf Area (cm2) Fresh Weight (g) Dry Weight (g) 

T1 26.36 16.52 27.58 799.83 90.19 

T2 24.6 16.04 26.65 523.92 78.60 

T3 31.92 19.48 31.83 1057.49 120.15 

T4 - - - - - 

T5 - - - - - 

T6 28.42 18.06 29.39 842.98 112.89 

T7 27.06 17.68 28.63 803.27 109.96 

S.EM(±) 4.97 0.41 0.64 17.13 2.50 

C.D (0.05) NS 1.23 1.94 51.36 7.50 

 

The TSS was found to be non-significant at harvest it 

indicates that TSS was not affected by intercropping. Vitamin 

C was found to be significant at harvest. The highest Vitamin 

C was recorded in cabbage intercropped with double row of 

pea (T7) with Vitamin C of 34.75 mg/100g and the least 

Vitamin C was recorded in cabbage sole cropping with 

Vitamin C of 20.58 mg/100g. Jiulan et al. (2011) [5] also 

reported that the crude protein content and vitamin C content 

of potato tubers was improved when potato was intercropped 

with kidney bean. Thapa (2015) [10] in an experiment on garlic 

based intercropping system with different short duration 

vegetable and spice crops like mustard, carrot, coriander and 

garden pea also observed that maximum protein content (5.20 

%) of garlic bulb was recorded with garlic + garden pea 

intercropping system. 
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Table 3: Effect of intercropping on weight, size, TSS and Vitamin C of cabbage head at 90 DAT 
 

Treatments Weight of the head (g) Size of the head (cm2) TSS (°Brix) Vitamin C (mg/100g) 

T1 1070.40 180.01 3.06 27.40 

T2 878.52 153.01 3.1 23.31 

T3 1660.68 280.68 3.3 20.58 

T4 - - - - 

T5 - - - - 

T6 1449.29 239.94 3.21 29.16 

T7 1201.22 204.56 3.08 34.75 

S.EM(±) 44.95 18.40 0.21 2.42 

C.D (0.05) 134.78 55.16 NS 7.27 

 

Conclusion 

From the present investigation, it was found that with respect 

to growth of cabbage sole cropping (T3) was found to be the 

best. Among the intercropping systems, cabbage intercropped 

with single row of pea (T6) was found to be the better 

compared to other intercropping systems and the least growth 

was recorded in cabbage intercropped with double row of 

knol khol (T2). However, in case of Vitamin C the highest 

vitamin C was recorded in cabbage intercropped with double 

row of pea (T7) and the least Vitamin C was recorded in 

cabbage sole cropping (T3). 
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