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Diversity and Seasonal Incidence of Insect Pests of Broccoli (Brassica oleracea var. italica L.) and their Relationship with Abiotic Factors 
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ABSTRACT 

	Aims: To study the diversity and seasonal incidence of insect pests infesting broccoli (Brassica oleracea var. italica) and to determine their relationship with key abiotic factors.
Study design: The experiment was conducted using a Randomized Block Design (RBD) with three replications under natural field conditions.
Place and Duration of Study: The study was carried out at Ummulong, West Jaintia Hills, Meghalaya, during Rabi season from December 2020 to March 2021.
Methodology: Broccoli was grown following standard agronomic practices in plots of 2.2 m × 2.2 m. Five plants per plot were randomly selected and tagged for observations. Weekly monitoring of insect pests was conducted from 7 days after transplanting until harvest. Different sampling techniques were employed based on pest feeding habits. Meteorological data (temperature, relative humidity, and rainfall) were recorded, and correlation and regression analysis were performed to assess their influence on pest incidence.
Results: A total of 12 insect pest species belonging to five orders and ten families were recorded. Among them, the green peach aphid (Myzus persicae) and Indian cabbage white butterfly (Pieris canidia) were identified as major pests. The peak population of M. persicae (34.17 aphids per plant) was observed during the last week of December, while P. canidia reached its maximum (2.57 larvae per plant) in the third week of January. Correlation analysis revealed a significant negative relationship between pest population and both maximum and minimum temperatures, whereas relative humidity and rainfall showed non-significant relation.
Conclusion: The study demonstrated that temperature is a critical factor influencing the incidence of major insect pests in broccoli, with lower temperatures favoring pest buildup. These findings emphasize the importance of weather-based pest forecasting for timely and effective implementation of integrated pest management strategies to reduce yield losses.
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1. INTRODUCTION 

Broccoli (Brassica oleracea L. var. Italica) is a member of Cole crops belonging to family called Cruciferae. It is an under exploited crop but in recent year it has gained importance due to its high nutritive values. Broccoli is rich in vitamin A, vitamin B12 and vitamin C and also rich source of most minerals especially calcium, magnesium, iron, sulphur, phosphorous, potassium and micro nutrients (Nagraj et al., 2020). India is the second largest broccoli producing country in the world (Mishra et al., 2024). The major states that produce broccoli are West Bengal, Bihar, Odisha, Madhya Pradesh, Haryana, Gujarat and Jharkhand (Minz et al., 2023). However, the productivity of broccoli is affected by various biotic and abiotic factors, among which infestation by insect pests is a major factor which causes significant yield losses. It is attacked by more than 25 insect species; some are common pests, some region specific and some as vectors of deadly diseases (Sharma et al., 2017). Among the insect pests that attack broccoli are Diamond back moth (Plutella xylostela), cabbage butterfly (Pieris brassicae), mustard saw fly (Athalia lugens proxima), leaf webber (Crocidolomia binotalis), cut worms (Agrotis ipsilon), termites (Microtermes obesi), cabbage head borer (Hellula undalis), painted bug (Bagrada cruciferarum), aphids (Brevicoryne brassicae, Lipaphis erysimi), leaf eating weevil (Tanymecus circumdatus), white fly (Bemesia tabaci), leaf miner (Chromatomyia horticola), and semilooper (Trichoplusia ni) (Nagi et al., 2024; Pungyambam et al., 2023; Moorthy et al., 2022; Boopathi and Pathak, 2012). Aphids and lepidopterans are among the most significant pests which affect productivity (Kumar et al., 2014).
The incidence of pests varies from region to region (Chaudhuri et al., 2001) and season to season (Sachan and Gangwar, 1990). Pests attacks broccoli at different growth stages, seriously causing damage to yield. The knowledge of insect pest occurrence at each stage of the crop and their relationship to abiotic factors can help in developing appropriate management measures. The biology of insect pest is greatly influenced by abiotic conditions, which also have a significant impact on the rate at which insect pests grow and develop and are crucial for determining when to implement effective control measures. The study of the correlation between weather parameters and insect pest occurrence aids in determining the weather conditions in which pests would appear. With the aforementioned considerations in mind, this experiment has been undertaken to study the diversity of insect pests of broccoli and their correlation with abiotic factors.

2. material and methods 

The experiment was conducted at Ummulong, West Jaintia Hills, Meghalaya. The crop was raised according to standard agronomic practices. Plots (2.2 m × 2.2 m) were maintained to study the seasonal incidence of major insect pest under natural condition. The study was laid out in a Randomized Block Design with three replications. Five plants were selected randomly from each plot and tagged. The incidence of insect pests was recorded from 7 days after transplanting up to harvest of the crop at weekly interval.
The population of insect pests were recorded by using different sampling techniques based on feeding habit. Observation on the population of sap sucking pests such as aphids, mealy bug, whitefly etc. was started one week after transplanting and continued till harvest. The observation was taken from three leaves upper, middle and lower canopy per plant from five randomly selected plants in each plot and both adult and nymphs were taken into consideration. Leaf feeding insects such as diamond back moth, cabbage caterpillar, cabbage head borer etc. their larva was counted from the five tagged plants in each plot. Root feeding pests such as termites, ants etc. were recorded by inspecting the decayed/ damaged plants from five randomly selected plants in each plot. Hoppers population was taken by adapting the sweep method using hand net. 3 sweeps per plot was taken into account. To study the effect of major abiotic factors viz., maximum and minimum temperature, humidity and rainfall on the incidence of major insect pests, a correlation coefficient and regression analysis was worked out taking weekly insect population as dependent variable and the mean of standard meteorological week data as independent variables.

3. results and discussion

3.1 Diversity of insect pests in broccoli 
A total of 12 insect pests species were recorded infesting broccoli (Table 1). The species belong to five orders and ten families. The status of the pest was considered based on number of insects occurring on the plant. Among the pests recorded, Green peach aphid (Mysuz persicae) and Indian cabbage white butterfly (Pieris canidia) were found to be major pests. Minor pests recorded were Tobacco caterpillar (Spodoptera litura), Cabbage semilopper (Trichoplusia ni), Leaf webber (Crocidolomia binotalis), Cabbage aphid (Brevicoryne brassicae), Leaf Hopper (Empoasca decipiens), Whitefly (Bemesia tabaci), Leaf miner (Chromatomyia horticola), Short horned grasshopper (Atractomorpha crenulataI), Field Cricket (Grylloides sigillatus) and Termite (Odontotermes obesus).

Table 1: Details of insect pests recorded on broccoli during Rabi season (December 2020- March 2021)
	S.L No
	Common Name
	Scientific Name/Order/Family
	Plant parts affected
	Feeding stage

	1.
	Indian cabbage white butterfly 
	Pieris canidia 
(Lepidoptera: Pieridae)
	Leaves, Heads
	Caterpillar

	2.
	Tobacco caterpillar
	Spodoptera litura 
(Lepidoptera: Noctuidae)
	Leaves
	Caterpillar

	3.
	Cabbage semilopper
	Trichoplusia ni 
(Lepidoptera: Pyralidae)
	Leaves
	Caterpillar

	4.
	Leaf webber
	Crocidolomia binotalis 
(Lepidoptera: Pyralidae)
	Leaves
	Caterpillar

	5.
	Green peach Aphid
	 Myzus persicae 
 (Hemiptera: Aphididae)
	Leaves, Heads 
	Nymph, Adult

	6.
	Cabbage aphid
	Brevicoryne brassicae 
(Hemiptera: Aphididae)
	Leaves, Head
	Nymph, Adult

	7.
	Leaf Hopper
	Empoasca decipiens
(Hemiptera: Cicadellidae)
	Leaves
	Nymph, Adult

	8.
	Whitefly
	Bemesia tabaci 
(Hemiptera: Aleyrodidae)
	 Leaves
	Nymph, Adult

	9.
	Leaf miner
	 Chromatomyia horticola
(Diptera: Agromyzidae)
	Leaves
	Larva

	10.
	Short horned grasshopper
	Atractomorpha crenulata 
(Orthoptera: Pyrgomorphidae)
	Leaves
	Nymph, Adult

	11.
	Field Cricket
	Grylloides sigillatus 
(Orthoptera: Gryllidae)
	Leaves
	Nymph, Adult

	12.
	Termite
	Odontotermes obesus 
(Isoptera: Termitidae)
	Root, Stem
	Workers



The results of the study are in conformity with Bonnemaison (1965) who reported a total of 51 insect pests belonging to order diptera, lepidoptera, hemiptera, and hymenopterans infesting cruciferous plants. Boopathi and Pathak (2012) studied the seasonal abundance of insect pests of broccoli in North Eastern Hill Region of India and reported sixteen insect pests infesting broccoli. Sharma et al. (2017) also reported cabbage butterfly, mustard sawfly, and cabbage aphid as serious pests infesting broccoli. Chaudhuri et al. (2001) mentioned that in India, the major pest of cabbage were Myzus persicae and Brevicoryne brassicae. Dadang & Prijono (2011) reported Crocidolomia pavonana and Plutella xylostella as major pest of cabbage and other cruciferous crops. Dhawan and Marathu (2011) reported that, in both tropics and sub-tropics the most serious pests are Spodoptera litura and Hellula undalis. Sarma et al. (2021) reported 11 species of insects infesting cabbage out of which cabbage aphid, Brevicoryne brassicae, diamondback moth, Plutella xylostella, cabbage butterfly, Pieris canidia, cutworm, Agrotis ipsilon, cabbage looper Trichoplusia ni and flea beetle, Monolepta signata were found to be major pests. Pungyambam et al. (2023) also reported Myzus persicae and Pieris canidia as major pests of cabbage. The results of the present study are more or less in accordance with the above reports. The relatively lower number of pest species found in this study compared to previous findings may be attributed to limited sampling period and local ecological factors.

3.2 Incidence of major insect pests in broccoli and their correlation with abiotic factors
Green peach aphid, Myzus persicae and Indian cabbage white butterfly, Pieris canidia were found to be the major pests infesting broccoli during the cropping period. The incidence of the major pests was recorded on weekly basis (Table 2).
Table 2: Meteorological observations and incidence of major pest in broccoli during the period of study (December 2020 to March 2021)
	Standard Meterological Week
	Date of observation
	Temperature (ºC)
	Relative humidity (%)
	Rainfall (mm)
	Mean no. per leaf or plant*

	
	
	Max.
	Min.
	Max.
	Min.
	
	Myzus persicae
	Pieris canidia

	49
	09 December 2020
	20.90
	9.50
	86.00
	65.00
	0.00
	21.93
	1.50

	50
	16 December 2020
	21.00
	9.00
	81.00
	55.00
	0.00
	27.07
	1.90

	51
	23 December 2020
	22.80
	6.90
	80.00
	39.00
	0.00
	31.17
	1.80

	52
	30 December 2020
	19.50
	5.70
	81.00
	36.00
	0.00
	34.17
	2.00

	1
	06 January 2021
	22.50
	9.30
	77.00
	43.00
	0.00
	34.00
	2.30

	2
	13 January 2021
	20.00
	5.00
	86.00
	38.00
	0.20
	30.80
	2.53

	3
	20 January 2021
	23.00
	6.00
	84.00
	55.00
	0.00
	30.63
	2.57

	4
	27 January 2021
	20.40
	8.20
	81.00
	45.00
	0.00
	23.87
	2.27

	5
	03 February 2021
	21.00
	5.70
	81.00
	44.00
	0.00
	23.33
	2.17

	6
	10 February 2021
	23.60
	7.00
	78.00
	36.00
	0.00
	20.23
	1.93

	7
	17 February 2021
	23.00
	7.50
	92.00
	46.00
	0.00
	18.27
	1.63

	8
	24 February 2021
	26.50
	10.00
	65.00
	92.00
	0.00
	15.47
	1.30

	9
	02 March 2021
	27.00
	11.30
	84.00
	29.00
	0.00
	13.37
	0.93


Note:  *mean value of five plants

3.2.1 Incidence of Myzus persicae on broccoli and its correlation with abiotic factors 
The incidence of aphid, Myzus persicae throughout the cropping period was found to be major pest infesting broccoli. The appearance of aphid started from first week of December 2020 (49th SMW), with the mean population of 21.93 aphid per plant, which reached its highest population with 34.17 per plant during the last week of December 2020 (52nd SMW) when the maximum and minimum temperature were 19.50°C and 5.70°C respectively (Fig. 1). The inter-relationship between Myzus persicae population and abiotic factors (Table 3) shows that the aphid population was significantly and negatively correlated with the maximum (-0.670) and minimum (-0.575) temperature while non-significant relationship was found with maximum (0.089) and minimum (-0.282) relative humidity and rainfall (0.253). At maximum temperature (27.00°C) and minimum relative humidity (29.00%) the population of aphids (13.37) found to be the least and reach its peak (34.17) at minimum temperature (5.70°C) and maximum relative humidity (81.00%). Though maximum and minimum rainfall revealed a negative association with the growth of population, the effect was not enough to get statistical significance. Similar finding was reported by Wolfenbarger (1967) who studied the seasonal abundance of two species of aphids on cabbage in Texas and reported that Myzus persicae were found from November or December and increase to peak population in March. Bhavani and Punnaiah (2004) reported that minimum temperature exerted significant negative effect with population of cabbage aphid. Badjena and Mandal (2005) also observed that the aphid were spotted in the second week of November and reach the peak (216.3/3 leaves) in the fourth week of January. Mandal and Patnaik (2008) reported that throughout the cropping period Myzus persicae was prevalent, but during the month of December and January they were found to be more active. Devanda and Khan (2016) notice that intense incidence of aphid on cauliflower was higher in winter as compared to monsoon period. Kumar and Paul (2017) studied the population dynamics of aphid, Myzus persicae on different Brassica species and reported a significant negative correlation of aphid population with maximum temperature. Similarly, Pungyambam et al. (2023) also reported a significant negative correlation with both maximum and minimum temperatures and non-significant positive correlation with mean relative humidity and rainfall of Myzus persicae infesting cabbage. 

[bookmark: _GoBack]Fig. 1. Seasonal incidence of Myzus persicae on broccoli in relation to abiotic factors.
3.2.2 Incidence of Pieris canidia on broccoli and its correlation with abiotic factors
The incidence of Indian cabbage white butterfly Pieris canidia population started from 9th December 2020 (49th SMW) with mean larval population of 1.50 per plant. The population of larva was recorded weekly which revealed an increasing trend, reaching the peak level with mean larval population of 2.57 per plant on 20th January 2021 (3rd SMW) and then followed a decreasing trend till 2nd March 2021 (9th SMW) with the mean larval population of 0.93 per plant (Fig. 2). The correlation of Pieris canidia population with the abiotic factors (Table 3), shows that the population was significantly and negatively correlated with maximum (-0.670) and minimum (-0.736) temperature and non-significantly positive with maximum relative humidity (0.146) and rainfall (0.388). The mean population larva of P. canidia was minimum (0.93) at maximum temperature (27.00°C) and minimum relative humidity (29.00%) and reached its peak (2.57) at minimum temperature (6.00°C) and maximum relative humidity (84.00%). Though the maximum and minimum rainfall revealed a negative association with the growth of population, the effect was not enough to get statistical significance. The results are comparable to those of Ahmed et al. (2016), who reported that P. canidia incidence began in December and peaked in February. Jainulabdeen and Prasad (2004) in their study recorded that the larval population was negatively correlated with the maximum and minimum temperature. The present findings are in close similarity with the earlier findings of Khan and Talukder (2017) who had reported a non-significant correlation of P. canidia larval population with relative humidity. This result is in conformity with the finding of Boopathi and Pathak (2012) who reported that P. brassicae was more abundant during December and January. The larval population of butterfly was found to decrease with increasing temperature this finding is supported by Sain et al. (2021). The relative humidity and rainfall had no significant effect on the larval population (Mane et al., 2023). Semwal et al. (2020) carried out studies on seasonal abundance of large white cabbage butterfly from Mid Hills of Garhwal, Uttarakhand and recorded cabbage butterfly as the major insect pests of cabbage crop. Sharma et al. (2017) reported that the maximum and minimum temperature had negative effect on their population, as the correlates were highly significant and negative. Pungyambam et al. (2023) also reported a significant negative correlation with both maximum and minimum temperatures and non-significant positive correlation with mean relative humidity and rainfall of P. canidia infesting cabbage.

Fig. 2. Seasonal incidence of Pieris canidia on broccoli in relation to abiotic factors.


Table 3: Correlation coefficient (r) of Myzus persicae and Pieris canidia with abiotic factors in broccoli during December 2020 to March 2021
	Pests
	Pearson’s correlation coefficient

	
	Temperature (ºC)
	Relative humidity (%)
	Rainfall
(mm)

	
	Max.
	Min.
	Max.
	Min.
	

	Myzus persicae 
	-0.670*
	-0.575*
	0.089NS
	-0.282NS
	0.253NS

	Pieris canidea
	-0.670*
	-0.736**
	0.146NS
	-0.219NS
	0.388NS


Note: 	df = (13-2) = 11 		r0.05 = 0.553		   r0.01 = 0.684
	* = Significant at 5% level of significance	
** = Significant at 1% level of significance
	NS = Non significant at 5% level of significance
The findings of the present study indicates that both Myzus persicae and Pieris canidia have a significant negative correlation with maximum and minimum temperature which suggests that lower temperature supports their population build up. The findings offer valuable insights into the incidence of major pests of broccoli. However, certain limitations need to be considered when interpreting the data. The study was carried out at a single site in the West Jaintia Hills over a single cropping season; therefore the results may vary in different agro-climates. The present study did not include assessment of pest severity of all the insect species. Future studies should include multi-location and multi-season data and standardized severity indices to better quantify pest impact on crop yield in addition to more general ecological parameters.
4. Conclusion

The study recorded 12 insect pest species infesting broccoli in West Jaintia Hills, Meghalaya, with Myzus persicae and Pieris canidia identified as major pests. Their populations peaked during December–January and showed a significant negative correlation with temperature, indicating that cooler conditions favor pest buildup. The findings highlight temperature as a key factor influencing pest incidence and emphasize the need for weather-based forecasting to support timely and effective pest management for sustainable broccoli production. Therefore, integrating weather-based pest forecasting with appropriate control measures will be crucial for minimizing yield losses and promoting sustainable broccoli production in the region.
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