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Abstract: The experiment was conducted to observe the growth, yield and pest infestation in 

cabbage. The experiment was conducted with three different treatments viz. PEN without 

pesticides; no PEN with pesticides and No PEN no pesticides (control) and six varieties of 

cabbage namely Atlas-70, KY-Cross, Green coronet, Red Queen, Lourels and Noresh-101. 

The growth, yield and pest infestation had significant variation with varieties and different 

treatments. The maximum plant height (40.15 cm), maximum diameter of head (19.53 cm), 

maximum marketable yield (55.09 ton/ha) were observed from PEN without pesticides; 

whereas the minimum plant height (38.0 cm), minimum diameter of head (19.33 cm), 

minimum marketable yield (39.56 ton/ha) were observed from control treatment. The  

minimum pest infestation in plants (8.33), minimum total weight (1.65 kg) of cabbage, 

minimum fresh weight (1.26 kg), minimum loose leaves number (12.52), minimum weight of 

loose leaves (0.39 kg), minimum head thickness (13.23 cm)  were also observed from T1. On 

the other hand, the maximum plant infestation number (26.78) was recorded from T3 and 

maximum total weight (1.73 kg) of cabbage, maximum fresh weight of head (1.32 kg), 

maximum number of loose leaves (13.69), maximum weight of loose leaves (0.41 kg) per 

plant, maximum head diameter (13.49 cm) were recorded from T2. Some varieties show 

significant difference in case of infestation and individual weight of cabbage. The number of 

infested plant and the head infestation percentage were the lowest in Noresh-101 but the 

individual cabbage weight and total marketable yield were the highest in Atlas-70 under 

PEN without pesticides.   
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Introduction  

Cabbage (Brassica oleracea var. capitata L.) is one of the popular and important leafy 

vegetables in Bangladesh growing mainly during the winter season. Currently, cabbage is 

cultivated in the area of 9920 ha producing 295744 MT with an average yield of 29.80 ton 
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per hectare (BBS, 2017). Diamondback moth (DBM), Plutellaxylostella is an important pest 

of cruciferous crops and particularly cabbage and cauliflower (Devi et al., 1995). P. 

brassicae, P. canidia and P. rapae were found to be major pests of cabbage and cauliflower 

(Bhatia and Gupta 2003; Badenes Perez and Shelton, 2006). Pest exclusion net (PEN) is one 

kind of mosquito net which creates physical barrier against insect pests and associated 

diseases. The nets are easy to use and can also serve as floating row cover to control micro 

climate such as temperature, light, relative humidity and also to preserve soil moisture. 

Recently reports on the effectiveness of mosquito nets against Diamondback moth (Martin et 

al., 2006; Licciardi et al., 2008; Martin et al., 2013) opened a window for exploring the use of 

low cost nets in managing cabbage pests by small holder farmers. Protected cultivation of 

vegetables could be used to improve yield quantity and quality (Ganesan, 2004; Shahaket al., 

2004). Protected cultivation of vegetable crops suitable for domestic and export purposes 

could be a more efficient alternative for land use and other resources (Sanwal et al., 2004).  

 

Materials and methods 

The experiment was conducted at the USDA Allium field laboratory of the Horticulture farm 

Bangladesh Agricultural University (BAU), Mymensingh during the Rabi season (winter) 

from October, 2016 to March, 2017. The two factor experiment was laid out in Randomized 

Completely Block Design (RCBD) with three replications. The whole plot was covered by 

white color pest exclusion net according to the experimental design and the size of the plot. 

The net was brought from local market. The mesh size was 40 per square inch. The net was 

tied with bamboo and the bamboo was 6 feet in height so that data collection or other 

intercultural operation can easily be done. The netting was done after transplantation of 

cabbage seedlings into the main field. The collected data were analyzed by analysis of 

variance (ANOVA table). A statistical computer package MSTATC was used for analyzing 

data. The analysis was performed F- test and significance of the difference between pairs of 

lines means evaluated by the Least Significance Difference (LSD) test at 5% and 1% level of 

probability.  

 

Results 

Plant height  

Plant height was recorded at 15 to 57 days after transplanting at an interval of 7 days. The 

plant height of cabbage was gradually increased at 57 DAT. At 57 DAT, the maximum plant 
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height (44.80 cm) was obtained from T1V3 (PEN without pesticides) and the minimum plant 

height (38.0 cm) was obtained from T3V1 (Table 1). 

 

Table1. Combined effects of PEN treatments and variety on plant height of cabbage at 

different days after transplanting 

Treatment 

combination 

Plant height (cm) at days after transplanting 

15 22 29 36 43 50 57 

T1V1 20.27 24.60 26.07 32.67 32.93 33.93 33.93 

T1V2 16.27 18.47 23.40 35.93 35.73 39.53 39.63 

T1V3 14.93 17.20 22.33 37.60 37.00 43.33 44.80 

T1V4 12.07 14.40 18.93 31.27 33.00 33.93 37.60 

T1V5 14.27 16.87 24.87 36.40 37.67 42.40 44.57 

T1V6 18.20 21.73 27.87 37.33 38.93 40.33 40.37 

T2V1 17.67 20.20 24.80 29.87 31.20 33.33 35.30 

T2V2 14.07 15.20 22.07 29.00 31.27 36.27 37.13 

T2V3 11.93 14.60 20.13 28.27 32.33 40.00 42.20 

T2V4 10.03 12.93 19.87 25.40 29.60 34.60 36.87 

T2V5 11.80 15.53 23.00 30.13 34.53 40.47 42.27 

T2V6 14.53 17.93 22.53 30.47 33.27 37.53 37.53 

T3V1 15.40 18.60 25.00 31.20 33.07 35.20 33.33 

T3V2 13.13 16.20 22.33 29.00 32.93 38.20 38.27 

T3V3 12.07 14.47 20.73 27.73 33.47 39.80 40.87 

T3V4 10.80 13.67 18.87 26.07 31.13 35.53 35.67 

T3V5 11.13 15.07 21.40 30.13 37.33 39.93 40.47 

T3V6 13.73 17.60 24.60 30.53 34.20 36.20 37.40 

LSD0.05 0.98 0.70 1.01 0.67 1.01 0.97 0.73 

LSD0.01 1.32 0.94 1.37 0.91 1.36 1.31 0.98 

Level of 

significance 
** ** ** ** ** ** ** 

 

T1 = PEN without pesticides T2 = PEN with pesticides, T3 = No PEN no pesticide (control)  

V1 = Atlas-70, V2 = KY- Cross, V3 = Green Coronet, V4= Red Queen, V5 = Lourels, V6= 

Noresh-101** = Significant at 1% level of probability 

 

Number of infested plants: 

Effects of combination between pest exclusion net and variety showed that the minimum pest 

infestation was in T1V6 (6.0) and then second minimum infestation (8.33) was observed in 

T1V2 and it was statistically similar with T1V3. The maximum pest infestation (40.0) in plants 

was observed in T3V1 (Table 2). 
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Table2: Combined effects of PEN treatments and variety on number of infested plants 

of cabbage at different days after transplanting. 

Treatment 

combination 

No. of infested plants at different days after transplanting 

15 22 29 36 43 50 57 

T1V1 0.67 1.67 2.33 4.67 6.33 8.33 9.67 

T1V2 0.33 1.00 2.00 3.67 4.33 5.33 8.33 

T1V3 0.00 2.33 3.00 4.00 5.67 7.00 8.33 

T1V4 1.00 2.00 2.00 3.33 4.67 6.67 8.67 

T1V5 0.00 0.33 0.67 1.33 3.00 6.00 9.00 

T1V6 0.00 1.33 1.67 2.33 3.33 4.67 6.00 

T2V1 5.00 11.33 16.00 20.67 24.33 29.67 32.33 

T2V2 3.67 8.00 10.67 14.33 18.00 22.67 25.33 

T2V3 3.67 8.00 10.67 17.33 21.33 25.67 27.33 

T2V4 0.00 4.33 7.33 13.00 17.00 20.33 21.00 

T2V5 1.33 5.33 8.67 14.00 18.33 23.00 26.00 

T2V6 0.67 5.33 7.33 11.67 15.33 19.00 21.00 

T3V1 5.33 13.67 21.33 28.33 33.67 38.33 40.00 

T3V2 1.67 6.00 10.00 16.33 21.33 24.33 26.00 

T3V3 1.33 5.33 8.33 13.00 16.33 19.00 20.00 

T3V4 0.33 4.67 7.67 13.33 18.33 23.00 25.00 

T3V5 0.67 3.67 7.00 13.00 18.33 24.00 26.67 

T3V6 0.33 2.67 5.00 10.00 15.67 20.00 23.00 

LSD0.05 0.23 0.40 0.66 0.99 1.00 1.43 0.94 

LSD0.01 0.31 0.55 0.90 1.33 1.35 1.93 1.27 

Level of 

significance 
** ** ** ** ** ** ** 

 

T1 = PEN without pesticides T2 = PEN with pesticides, T3 = No PEN no pesticide (control)                                                                 

V1 = Atlas-70, V2 = KY- Cross, V3 = Green Coronet, V4= Red Queen, V5 = Lourels, V6= 

Noresh-101  

** = Significant at 1% level of probability 

 

Total weight of head, Fresh weight of head, Number of loose leaves per plant andFresh 

weight of loose leaves per plant

The total weight of cabbage was the highest in T2V1 (1.90 kg) whereas the lowest weight was 

observed in T1V4 (1.91 kg) (Table 3).The combined effects of both treatments and varieties 

were not significant. That meant they are statistically similar. There were no significant 

variations between variety and treatment (Table 3).The lowest number of loose leaves (8.80) 

of cabbage was observed in T1V6 and the highest (15.53) was observed in T2V3 (Table 3).The 

combined effects of both treatments and varieties were not significant. That meant they are 

statistically similar. There was no significant variation (Table 3).  
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Table3. Combined effect of PEN treatments and variety on total weight of cabbage, 

fresh weight of head, number of loose leaves and fresh weight of loose leaves. 

Treatment 

combination 

Total cabbage 

wt. (kg) 

No. of loose 

leaves 

Fresh wt. of 

loose leaves 

Fresh wt. of 

head (kg) 

T1V1 1.82 11.93 0.41 1.41 

T1V2 1.69 11.27 0.42 1.26 

T1V3 1.79 15.27 0.41 1.38 

T1V4 1.19 14.40 0.30 0.89 

T1V5 1.76 13.47 0.42 1.34 

T1V6 1.68 8.80 0.40 1.27 

T2V1 1.96 15.27 0.45 1.51 

T2V2 1.73 12.87 0.44 1.29 

T2V3 1.82 15.53 0.42 1.41 

T2V4 1.32 14.07 0.33 0.99 

T2V5 1.81 14.13 0.45 1.37 

T2V6 1.73 10.27 0.41 1.33 

T3V1 1.90 15.07 0.43 1.47 

T3V2 1.69 13.33 0.42 1.27 

T3V3 1.80 14.33 0.41 1.39 

T3V4 1.28 14.67 0.32 0.96 

T3V5 1.79 14.27 0.44 1.35 

T3V6 1.71 10.40 0.41 1.31 

LSD0.05 0.05 0.55 0.02 0.05 

LSD0.01 0.07 0.74 0.03 0.07 

Level of 

significance 
** ** NS NS 

 

T1 = PEN without pesticides T2 = PEN with pesticides, T3 = No PEN no pesticide (control) 

V1 = Atlas-70, V2 = KY- Cross, V3 = Green Coronet, V4= Red Queen, V5 = Lourels, V6= 

Noresh-101  

** = Significant at 1% level of probability    NS= Non significant 

 

Head diameter, head thickness, marketable yield per plot and marketable yield per 

hectare 

The combined effects of both treatments and varieties were significant. The highest head 

diameter (22.29 cm) of cabbage was observed in T2V1and the lowest (14.17 cm) was 

observed in T1V4 (Table 4). The maximum thickness of head (14.47 cm) of cabbage was 

observed in T1V4 and the minimum (12.37 cm) was observed in T3V6 (Table 4).The combined 

effects of both treatments and varieties were significant. The highest marketable yield per 

plot (18.02 kg) of cabbage was observed in T1V1 and the lowest (8.96 kg) was observed in 
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T3V4 (Table 4).The maximum marketable yield per hectare (60.67 ton) of cabbage was 

observed in T1V1 and the minimum (29.87 ton) was observed in T3V4 (Table 4). 

Table 4.Combined effects of PEN treatments and variety on head diameter, head 

thickness, gross yield per plot and marketable yield per plot of cabbage. 

Treatment 

combination 

Head 

diameter 

(cm) 

Head 

thickness 

(cm) 

Marketable 

yield (kg) per 

plot 

Marketable 

yield 

(t/ha) 

T1V1 21.08 12.43 18.20 60.67 

T1V2 21.07 13.13 16.87 56.22 

T1V3 22.13 13.47 17.87 59.56 

T1V4 14.17 14.47 11.87 39.56 

T1V5 20.77 12.97 17.60 58.67 

T1V6 19.77 12.92 16.77 55.89 

T2V1 22.29 13.23 15.68 52.27 

T2V2 20.33 13.17 13.81 46.04 

T2V3 19.10 13.93 14.59 48.62 

T2V4 14.73 14.07 10.53 35.11 

T2V5 19.90 14.17 14.51 48.36 

T2V6 20.74 12.38 13.87 46.22 

T3V1 22.09 13.14 13.32 44.41 

T3V2 20.47 13.27 11.83 39.43 

T3V3 18.63 13.70 12.58 41.92 

T3V4 14.57 14.20 8.96 29.87 

T3V5 19.60 13.23 12.53 41.77 

T3V6 20.63 12.37 11.99 39.98 

LSD0.05 0.66 0.62 0.88 1.06 

LSD0.01 0.89 0.84 1.19 1.43 

Level of 

significance 
** ** ** ** 

T1 = PEN without pesticides T2 = PEN with pesticides, T3 = No PEN no pesticide (control) 

V1 = Atlas-70, V2 = KY- Cross, V3 = Green Coronet, V4= Red Queen, V5 = Lourels, V6= 

Noresh-101  

** = Significant at 1% level of probability 

 

Discussion  

Every single factor contributes in growth and yield of cabbage. The maximum plant height 

was obtained from T1 (PEN without pesticides). The minimum height andwere recorded from 

T2 and T3 that means without net implementation. The temperature in net is higher compared 

to open condition. Favorable soil moisture and temperature for proper plant growth 

associated with rapid increment and expansion of plant cells as stated by Sharma and 

Parashar (1980).The insect pest infestation in cabbage is lowest in T1 where as in T2 and T3 
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the infestation is highest in open condition. PEN direct excludes the harmful insects like 

cabbage butterfly and diamond back moth. So they cannot lay egg on the surface of the 

leaves and as a result the larvae do not damage the leaves or head of cabbage. But in open 

condition, the cabbage plants are attacked by insects even applying insecticides or pesticides 

several times. Chouinard et al. (2016) conducted an experiment and observed that the 

exclusion system provided excellent protection from all key fruit pests, when present in the 

orchard. The number of loose leaves and weight of loose leaves are lower under net condition 

compared to open condition.The individual weight of cabbage is lower in PEN compared to 

no PEN condition. The light interception in netting condition is lower than that of the open 

condition. Thus photosynthetic active radiation (PAR) is lower in PEN. The thickness and 

diameter of cabbage varied from treatment to treatment. In net condition the diameter is high 

but head thickness is low in raw data but they had no significant differences statistically. But 

in open condition the head diameter is low. The light According to Clementine L et al., 

(2009) these pests bore hole into the leaves and as a consequence reduce the photosynthates. 

Better yields realized on the PEN protected plots confirm earlier findings by Martin et al., 

(2006), which reported similar findings. Gego et al., (2012) and Mukele et al., (2013) have 

reported that microclimatic condition on PEN usually enhance seedling growth, which when 

combined with pest control results in better yields. The yield of variety Atlas-70 was high 

because the individual weight of that variety was high whereas the yield of variety Red 

Queen was less because that variety was small in size by nature and individual weight was 

also low. The result is agreed with Mohanty and Prusti (2001) who reported that yields vary 

with cultivars. Green Coronet grew vigorously but it did not give highest yield. The variety 

KY cross showed less compactness than the other variety. 

 

Conclusion  

The performance between pest exclusion net (PEN) and no net condition, it was observed that 

netting without pesticide gave maximum plant height, diameter of head and marketable yield 

whereas this condition gave minimum pest infestation in plants, minimum number of loose 

leaves and minimum individual weight of head. From the above study considering all the 

characteristics it is concluded that PEN without pesticides may be one of the suitable 

solutions for cabbage growth. The net was locally purchased and can be used almost 6 

cropping season. It may be a source of harvesting pesticide free vegetables.  
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