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The diamondback moth (Plutella xylostella L.) is a devastating pest of cabbage that causes 

significant yield losses. This study has evaluated the resistance of eight cabbage cultivars (Green 

Top, Green Coronet, Golden Acre, Rishi, Copenhagen Market, Green Hero, Green Hot, and Nepa 

Star) to P. xylostella infestation under field conditions in Sundarbazar, Lamjung, Nepal (December 

2023–April 2024). A randomized complete block design (RCBD) with three replications was used. 

Larval populations, damage scores (Dreyer scale), and yield were recorded weekly. Results revealed 

significant differences (p < 0.001) in pest incidence among cultivars. Copenhagen Market exhibited 

the lowest mean larval count (1.25/plant) and damage score (1.42), while Green Hot was the most 

susceptible (3.45 larvae/plant; damage score 2.53). Despite higher pest pressure, Green Coronet 

yielded comparably to Copenhagen Market (22.02 vs. 22.78 t/ha), whereas Nepa Star had the lowest 

marketable yield (15.12 t/ha). The study concludes that Copenhagen Market combines resistant to 

P. xylostella with high productivity, making it a viable candidate for integrated pest management 

(IPM) in the region. These findings show the potential of host-plant resistance as a sustainable 

strategy to reduce reliance on chemical pesticides. 
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Introduction 

Cabbage, a member of the Brassicaceae family, which 

has 338 genera and 3709 species, is one of the most widely 

consumed Brassica vegetables in the world's cuisines and 

diets (Moreb et al., 2020). Iron, calcium, potassium, and 

the vitamins C, B1, B2, and B3 are all present in raw 

cabbage. 100 grams of raw cabbage contains 25 kcal and 

1.28 grams of protein. In addition to glucosinolates, 

cabbage also contains tannins and flavonoids for anti-

cancer and antioxidant properties (Kumar et al., 2020). 

Cabbage has long been used as a versatile remedy for 

gastrointestinal issues such as constipation and stomach 

ulcers, and it also possesses anti-inflammatory and anti-

aging properties (Šamec & Salopek-Sondi, 2019; Shrestha, 

2019a). With high market demand, it is commercially 

grown year-round in Nepal. In Lamjung alone, it occupies 

205 hectares with a total production of 2735 Metric tonnes 

and a productivity of 13.34 Mt ha-1 (MoALD, 2079). As 

cruciferous crops are cultivated in broad areas, they are 

increasingly susceptible to pest infestation, affecting 

overall production and consumption.  

Among various pests attacking cruciferous crops, 

diamondback moth, Plutella xylostella (Linnaeus, 1758) 

(Lepidoptera: Plutellidae), originating in the southeast of 

Europe, is one of the most destructive, cosmopolitan pests 

of Brassicas (Atreya & Sitaula, 2013; Sarfraz et al., 2005; 

Machekano et al., 2017; Muimba-Kankolongo, 2018; Kaur 

et al., 2021). The most preferred host plants among 

Brassicas are considered as cauliflower and cabbage, 

whose juicy, meaty leaves offer the essential gustatory and 

olfactory cues for effective colonization and selection 

(Sharma et al., 2023). It is a sporadic pest known for 

characteristics such as multivoltine, high reproductivity, 

high genetic elasticity, and greater adaptability to a wide 

range of temperatures (Wainwright et al., 2020; Sarfraz et 

al., 2006; Zhou et al., 2011; Machekano et al., 2017). 

Heavy infestation stunts the plant growth or distorts some 

parts of it, reducing the marketable quality from 50% to 

80% (Uthamasamy et al., 2011). Its infestation has a 

detrimental effect on farmers as it can decrease cabbage 

output up to more than 80% (Tolessa et al., 2021). 

http://creativecommons.org/licenses/by-nc/4.0/
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Nepalese farmers often rely heavily on chemical 

pesticides as a primary tool for managing pests (Yassin et 

al., 2002). Vegetable crops employ more than 85% of 

imported insecticides to repel different insect pests 

(Nyaupane, 2022). These pesticides pose various 

hazardous implications, including their residues at 

different trophic levels, development of resistance by the 

pest, adverse effects on on-target organisms, leading to 

permanent damage to all aspects of the environment. 

Moreover, the inherent biology, ecology, and wide host 

range of the diamondback moth have made it one of the 

hardest insects to manage, even with the use of pesticides 

(Marutrao Shinde et al., 2021).  

Sustainable pest management has received greater 

attention recently, particularly as organic farming has 

become more widely accepted. This shift has brought new 

insights regarding the use of resistant varieties in bio-

intensive pest management systems. Now, there are 32 

varieties of cabbage depending on the season of cultivation 

in the market. Farmers get confused over varietal 

performance and pest-resistant varieties in different 

regions and seasons. This highlights an important area for 

research: identifying cabbage cultivars that exhibit natural 

tolerance or resistance to DBM infestation, offer high 

yield, and minimize the financial impact of pest damage. 

This study was aimed at evaluating the varietal 

performance in terms of DBM population, damage score, 

and its effect on yield. Discovering resistant/tolerant high-

yielding cabbage cultivars is also in line with eco-friendly 

management that can increase both productivity and 

sustainability. 

 

Materials and Methods 

 

Experiment Location and Climatic Conditions 

The experiment was conducted at IAAS, Lamjung 

Campus, Sundarbazar of Lamjung district from December 

2023 to April 2024. The soil is characterized by fluvial 

noncalcareous with pH 5.75, 3.11% organic matter, 0.14 % 

N, 133.28 kg/ha available potassium, and 110.44 available 

phosphorus (Soil Map | NARC, n.d.). 

Meteorological data from January to April were 

obtained from a manual station measured at 03 UTC. 

During this period, the average maximum temperature 

ranged from approximately 19.5°C to 30.9°C, while the 

average minimum temperature varied between 6.4°C and 

16.6°C. Relative humidity remained high in January 

(around 86–88%) but gradually declined, reaching as low 

as 60% by April. Precipitation was minimal from January 

through mid-March, except for a notable increase in the 

fourth week of March (11.38 mm). 

One factor, Randomized Complete Block Design 

(RCBD), having 8 treatments and 3 replications, was used 

for the study. The experimental units were cabbage plots, 

and the treatments were different varieties of cabbage. 

The area of the individual plot was 4.84 m² (2.2 m × 2.2 

m) with 20 plants in each plot. Row-to-row distance was 

60 cm, and plant-to-plant distance was 45 cm. The space 

between blocks and plots was 1.0 m and 0.5 m, 

respectively.  The total experimental plot area was 181.46 

m², including 0.5 m border distance on all sides. while 

seedlings were grown on a raised bed with water spraying 

as per the need of the crop, land was tilled twice to ensure 

good soil tilth. Recommended doses of FYM and NPK 

fertilizers were used, i.e., 1000 kg and 12:9:4 kg per ropani, 

utilizing Urea, DAP, and Muriate of Potash. Full doses of 

FYM, one-third dose of N, full doses of DAP, and MoP 

were applied at the time of transplanting four-week-old 

vigorous cabbage seedlings. The remaining nitrogen was 

top-dressed in splits at 30 and 60 days of transplanting. The 

calculated quantities of fertilizer used for a total area of 

study were: 46.85 kg FYM, 2.788 kg urea, 2.09 kg DAP, 

and 0.929 kg MoP. Manual weeding was done after 15 days 

of transplanting. 3- 4 weeding sessions were done. Initially, 

daily watering was done for the well establishment of 

seedlings, and later, irrigation was done every other day. 

Data was collected for larval counts, damage score, and 

yield for each treatment. Observation on the diamondback 

moth larvae population was taken from 6 sample plants 

inside each plot, except border plants. Pest population was 

observed each week using the visual counting method from 

the first incidence of the pest. The Dreyer scale was used 

to assess damage score, having 5 scores. 

Score 1: No damage or few isolated small holes in the 

outer or lower leaves 

Score 2: Many holes, but damage limited to outer and 

lower leaves 

Score 3: Considerable damage to the outer or lower 

leaves, slight damage to the cabbage head, head leaf 

marketable with minor removal of outer leaves 

Score 4: Outer or lower leaves destroyed, moderate 

attack of head marketable after considerable removal of 

outer head 

Score 5: Severe attack on the head (head unmarketable) 

The recorded data were first entered in Microsoft Excel 

(2208), and a normality test was done using the Shapiro 

test. After each dataset underwent analysis of variance 

(ANOVA) and data collection, the Duncan multiple range 

test (DMRT) was used for mean comparison at a 5% level 

of significance. R Studio (2024.04.2) software was used to 

conduct the statistical analysis, and an LSD test was used 

to distinguish between the treatment means. 

 

Table 1. Details of different treatments  

S.N. Treatment Varieties Sources 

1 T1 Green top, F1 Agrovet 

2 T2 Green coronet, F1 Agrovet 

3 T3 Golden Acre Agrovet 

4 T4 Rishi F1 hybrid Agrovet 

5 T5 Copenhagen Market Agrovet 

6 T6 Green hero, F1 Agrovet 

7 T7 Green hot, F1 Agrovet 

8 T8 Nepa star, F1 Agrovet 
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Result and Discussion 

The observation on pest infestation started from the 

first appearance of the targeted pest (9 March 2023) and 

continued till the last harvesting of cabbage. The result 

revealed that none of the varieties were resistant to the 

DBM attack, but a significant variation in the incidence of 

DBM was recorded at 0.001% on different dates for the 

eight cabbage cultivars. In the first week, the highest 

population density was observed in Green Top (1.11 larvae 

per plant), which was statistically similar to Green Hot 

(1.06 larvae per plant), and the lowest population density 

was recorded in Copenhagen Market (0.17 larvae per 

plant). During the 2nd to 4th weeks, the highest DBM 

larval populations were observed on Green Hot, Green 

Coronet, and Green Top, while Copenhagen Market 

consistently had the lowest. The peak infestation occurred 

in the 5th week, with Green Top recording 6.39 larvae per 

plant and Copenhagen Market the least (2.44), statistically 

similar to Golden Acre. By the 7th week, pest populations 

declined significantly, with Green Hero showing the 

highest (3.44) and Copenhagen Market the lowest (0.72) 

larvae per plant. Based on the mean of all observations, the 

population density ranged from 1.25 to 3.45 per plant in all 

cultivars. The lowest mean number was observed in 

cultivar Copenhagen Market (1.25 larvae per plant), 

followed by Golden Acre (1.74 larvae per plant). In 

comparison, the highest mean population density of DBM 

larvae was observed in Green Hot (3.45 larvae/plant), 

which was statistically similar to Green Top (3.23 

larvae/plant), Rishi (3.19 larvae/plant), and Green Coronet 

(3.10 larvae/plant). This result is supported by the work of 

Rajput & Naqvi (2022), where none of the ten varieties 

showed resistance to diamondback moth. Still, Pusa 

Drumhead and Golden Acre varieties were more resistant 

compared to the others. Another research conducted in 

Kenya observed varieties as Copenhagen Market and 

Pruktor F1 with the lowest and Gloria F1 variety with the 

highest mean number of DBM larvae and pupae (Birnie et 

al., 2010). Higher pest damage may be attributed to the 

presence of specific glucosinolates, cardenolides, plant 

volatiles, waxes, or a combination of these elements 

Sarfraz et al., 2006). Moreover, temperature greatly affects 

fecundity, survival, and development. Ideal temperature 

with the highest survival of DBM has been observed at 

20±1℃ (80%) (Ahmad et al., 2007), which may be the 

reason for the maximum DBM population at this time of 

the year. Moreover, according to Kwon et al. (2003), peak 

DBM population was observed at mid-June and mid-July. 

 

Table 2. Diamondback moth larvae per plant on eight cabbage cultivars on respective dates 

Treatment W1 W2 W3 W4 W5 W6 W7 Average 

Green top 1.11ab 1.89a 3.28cd 4.28ab 6.39a 5.00ab 0.67c 3.23a 

Green coronet 0.89bc 1.94a 3.67bc 2.33c 5.94ab 4.56bc 2.39ab 3.10a 

Golden Acre 0.28d 0.83de 2.06e 2.00c 2.94e 2.27d 1.78b 1.74bc 

Rishi 0.61bcd 1.39bc 4.72a 5.00a 4.56cd 3.61c 2.44ab 3.19a 

Copenhagen Market 0.17d 0.56e 1.94e 1.50c 2.44e 1.44d 0.72c 1.25c 

Green hero 0.78abc 1.62ab 2.78de 3.39c 4.78cd 4.78b 3.44a 2.94a 

Green hot 1.06a 2.00a 4.28ab 3.50b 5.22bc 6.05a 2.06b 3.45a 

Nepa star 0.50cd 1.06cd 2.28e 2.11c 4.11d 3.44c 1.83b 2.19b 

F-test *** *** *** *** *** *** *** *** 

LSD  0.16 0.39 0.79 0.95 0.82 1.10 0.12 0.46 

SEm (±) 0.054 0.13 0.26 0.31 0.27 0.36 0.039 0.15 

CV% 13.80 15.70 14.44 18.79 10.34 16.16 15.43 12.17 

Grand Mean 0.67 1.41 3.12 2.89 4.55 3.89 0.44 2.17 
(Note: The common letter (s) within the column indicate non-significant differences based on the Duncan Multiple Range Test (DMRT) at 0.05 level 

of significance. SEm (±) = Standard Error of Mean, *** = significant at 0.001, ** = significant at 0.01, * = significant at 0.05 level, CV = Coefficient 

of Variation, Ns = Non-significant and W= week) 

 

 
Figure 1. Average larval count of DBM per plant on eight cabbage cultivars 
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Table 3. Damage score per plant on eight cabbage cultivars on respective dates 

Treatment W1 W2 W3 W4 W5 W6 W7 Average 

Green top 1.38a 1.50a 1.74ab 2.14abc 3.19a 3.51a 3.82ab 2.43a 

Green coronet 1.23ab 1.42a 1.75ab 2.03abc 2.83abc 3.01ab 3.36ab 2.23ab 

Golden Acre 1.02c 1.03b 1.30b 1.77bc 2.22cd 2.46bc 2.71bc 1.79bc 

Rishi 1.36a 1.48a 2.17a 2.39ab 2.94ab 3.31ab 3.69ab 2.46a 

Copenhagen 1.00c 1.02b 1.24b 1.39c 1.63d 1.75c 1.94c 1.42c 

Green hero 1.16bc 1.30ab 1.51b 1.66bc 2.67abc 2.96ab 3.50ab 2.09ab 

Green hot 1.23ab 1.25ab 2.17a 2.56a 2.99ab 3.50a 4.00a 2.53a 

Nepa star 1.18abc 1.27ab 1.40b 1.64bc 2.43bc 2.79ab 2.94abc 1.93abc 

F-test 0.01** 0.05* 0.05* 0.05* 0.01** 0.01** 0.05* 0.01** 

LSD  0.18 0.05 0.57 0.69 0.71 0.87 1.07 0.54 

SEm (±) 0.06 0.02 0.19 0.23 0.23 0.29 0.35 0.18 

CV% 8.77 8.59 19.74 20.19 15.43 17.00 18.84 14.50 

Grand mean 1.19 0.36 1.66 1.95 2.61 2.91 3.25 2.12 
(Note: The common letter (s) within the column indicate non-significant differences based on the Duncan Multiple Range Test (DMRT) at the 0.05 

level of significance. SEm (±) = Standard Error of Mean, *** = significant at 0.001, ** = significant at 0.01, * = significant at 0.05 level, CV = 

Coefficient of Variation, Ns = Non-significant and W= week) 

 

 
Figure 2. Average Damage score per plant on eight cabbage cultivars 

 

Based on seven-week observation, the mean damage 

score of P. xylostella indicated that the damage score 

ranged from 1.42 to 2.53 per plant at 0.01 % significance. 

In the 1st week, Copenhagen Market had the lowest score 

(1.00 per plant), statistically similar to Golden Acre (1.02), 

Green Hero (1.16), and Nepa Star (1.18), but significantly 

lower than Green Top (1.38) and Rishi (1.36). Damage 

scores increased over time, peaking in the 7th week, with 

Green Hot showing the highest score (4.00 per plant), 

followed by Green Top (3.82) and Rishi (3.69). 

Copenhagen Market consistently had the lowest damage 

score (1.94) in the final week, statistically at par with 

Golden Acre (2.71) and Nepa Star (2.94). The lowest 

damage score was recorded in the cultivar Copenhagen 

Market (1.42 per plant), followed by Golden Acre (1.79 per 

plant), while the highest damage score was recorded in 

Green Hot (2.53 per plant), followed by Rishi (2.46 per 

plant). Damage score ranging from 1.93 to 2.43 was 

observed in Nepa Star, Green Hero, Green Coronet, and 

Green Top, ranked in the middle order of DBM infestation. 

This result is supported by Mbogho et al. (2021), who 

reported that Plutella xylostella reduced the yield of 

cabbage by 40% at a cumulative damage score of 3.5. Less 

damage may be attributed to the fact that larvae take more 

time looking and shorter time eating glossy leaves that are 

greener than greyish green (Grzywacz et al., 2010). 

 

There were significant differences among cultivars in 

terms of yield. The maximum yield (22.78 t/ha) was 

recorded on cultivar Copenhagen Market, which was non-

significant with Green Coronet (22.02 t/ha) and Green Top 

(19.96 t/ha). The lowest yield was recorded on Nepa Star 

(15.12 t/ha), which was statistically at par with Green Hot 

(17.28 t/ha) and Golden Acre (16.30 t/ha). Shrestha 

(2019b) stated lower yield in late-grown cabbage, which 

can corroborate the findings of this study.  

Green Coronet's greater yield, even with high 

infestation, may be attributed to its higher genetic 

productivity. An experiment revealed that Green Coronet 

had the highest yield (88.89 t/ha), followed by Copenhagen 

Market (82.72 t/ha), and Golden Acre had the lowest yield 

(33.95 t/ha) (Nepal Horticulture Society, n.d.). 

 

Conclusion 

 

Cabbage butterfly is one of the most devastating pests 

of cabbage in the spring season in Nepal. Due to a 

significant reduction in quantity and quality, people 

heavily rely on pesticides and are unaware of the varietal 

performance against insect pests. This study examined 

various cabbage cultivars to assess their susceptibility or 

resistance to P. xylostella infestation based on larval 

population, damage score, and yield performance.  
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Table 4. Effect of treatments on fruit yield of cabbage during harvesting 

Treatment Yield (t/ha) 

Green top 19.96abc 

Green coronet 22.02ab 

Golden Acre 16.30de 

Rishi 19.27bcd 

Copenhagen 22.78a 

Green hero 18.63cd 

Green hot 17.28cde 

Nepa star 15.12e 

F-test 0.01 

LSD 3.12 

SEm (±) 1.03 

CV % 9.41 

Grand mean 18.92 
(Note: The common letter (s) within the column indicate non-significant differences based on the Duncan Multiple Range Test (DMRT) at 5% level of 

significance. SEm (±) = Standard Error of Mean, *** = significant at 0.001, ** = significant at 0.01, * = significant at 0.05 level, CV = Coefficient of 

Variation, Ns = Non-significant and W= week) 

 

 
Figure 3. Total yield of eight cabbage cultivars 

 

The experiment revealed that no cultivars were 

resistant to DBM infestation, but there were significant 

differences. Based on larval count, Copenhagen Market 

and Golden Acre cultivars were more resistant, Green Hero 

and Nepa Star were moderately resistant, while Green Hot, 

Green Top, Rishi, and Green Coronet were susceptible 

cultivars. Similarly, the injury score indicated that Green 

Hot was the most damaged and Copenhagen Market the 

least. In addition to this, due to the low infestation rate, 

Copenhagen Market yielded the highest. Its resistance may 

be associated with the glossiness of leaves and 

glucosinolate compounds. Thus, Copenhagen Market 

cultivar, being the highest yielder and the most resistant, 

can be incorporated into an integrated DBM management 

strategy for cabbage at Sundarbazar, Lamjung. These 

findings are valuable in finding ecologically benign and 

sustainable pest management strategies. 
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