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Dynamics of Mustard Aphid Populations Infesting Indian Mustard (Brassica juncea)

Abstract 
A field trial was carried out on dynamics of mustard aphid populations infesting Indian mustard (Brassica juncea) at the Entomology Research Farm, College of Agriculture, RVSKVV, Gwalior, Madhya Pradesh. Result revealed that the Changes in population of mustard aphid Lipaphis erysimi (Kalt.) due to changes in weather parameters, aphid population was maximum during 6th standard week 193.00 aphids per 10 cm central apical twig per plant when the prevailing maximum and minimum temperature was 25.7°C and 6.8°C. Minimum temperature showed a significant negative correlation (-0.838*), suggesting that lower temperatures corresponded with higher aphid populations. Maximum temperature and morning relative humidity showed non-significant positive association, whereas evening relative humidity and rainfall showed a negative, non-significant association.
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Introduction
Mustard (Brassica juncea L.) is a significant oilseed crop belonging to the family Cruciferae/Brassicaceae and is commonly known in India as rai or sarson. Several species such as Indian mustard, toria, yellow sarson, brown sarson, gobhi sarson, karan rai, and taramira are cultivated across 53 countries worldwide. Among these, “brown sarson” or Indian mustard (Brassica juncea) is the most widely grown. In India, the crop is predominantly cultivated in the northern plains, especially in the states of Rajasthan, Uttar Pradesh, Madhya Pradesh, Haryana, Gujarat, West Bengal, Assam, Bihar, Jharkhand, Punjab, Himachal Pradesh, and Jammu & Kashmir (Venkattakumar and Padmaiah, 2010).
India ranks world’s third important oil crop in terms of production and area. it is one of the three major oilseeds crops along with groundnut and soybean contributing around 25 per cent of the total oilseeds production (Sen et al., 2017). In India, mustard is cultivated on an area of 9.18 million hectares with production of 13.26 million metric tons and productivity of 1444 kg/ha. In Madhya Pradesh its cultivated on 1.01 lakh hectares with the production of 1.55 lakh tons and productivity of 1540 kg/ha (Anonymous, 2023). In Gwalior district, the total cultivated area under mustard is 63368 ha with about 110260 metric tons of production and productivity of 1583 kg/ha (Anonymous, 2022).
Species of mustard are good source of oil, and it contains about 32-42% of oil, oil and seed of mustard are used to make pickles, vegetables etc. and also the oil is used to make soap and other cosmetic items, after removal of oil from the seed, the remnant (cake) is used as feed for cattle. The oil extracted from the seed of mustard have many medicinal values, mustard oil contains mono-unsaturated and polyunsaturated fat which is used to cure heart diseases, it contains anti-bacterial and antifungal property, contains vitamin E which is good for skin, also contains antioxidants which protect our body from many diseases (Uddin, 2021).
Mustard aphid. Lipaphis erysimi (Kalt) (Homoptera: Aphididae) is the most destructive pest. It not only causes heavy seed yield losses up to 73.3 per cent but also negatively affects the oil content up to 66.9 percent (Bakhetia and Sekhon,1989). Mustard plants are infested at all the stages by mustard aphid. The cell sap from leaves, flower buds, flowers, twigs and pod of the mustard plants sucked by both the nymph and adults. The sticky good amount of honey dew is secreted by them, which responsible for the growth of sooty mold fungus and the fungus makes the pods and leaves dirty black (Awasthi, 2002).
Materials and Methods
The present study was conducted in the rabi season of 2024–25 at Entomology Research Farm, College of Agriculture, RVSKVV, Gwalior, Madhya Pradesh. Area having fairly uniform topography with gentle slope and adequate drainage. Gwalior is situated in Gird zone at the latitude of 26.13’ North and longitude 76.14’ east with an altitude of 211.52 meters from mean sea level, in Madhya Pradesh. This Region comes under semi-arid sub-tropical climate with extreme weather condition having hot and dry summer and cold winter. Generally, monsoon sets in during the last week of June. Annual rainfall ranges from 700 to 800 mm, most of which falls during last June to the middle of September. Meteorological data on various parameters viz., temperature (maximum and minimum), relative humidity (morning and evening) and rainfall were obtained from the Agro-meteorological observatory, College of Agriculture, Gwalior. The seeds of mustard variety i.e., Kranti were sown manually on 23rd November 2024 at a row distance of 30 cm and plant to plant of 10 cm.
Population of mustard aphid was recorded at weekly interval starting from the initial appearance to final disappearance of the pest. The number of aphids was recorded from top 10 cm top portion of the central shoot from five plants randomly selected, it was correlated with abiotic factors like, temperature, relative humidity and rainfall. All the agronomic practices were carried out (without spray of insecticide) and the crop were allowed to have natural infestation. All the data was subjected to statistical analysis of the weather factors with pest incidence were worked out using Microsoft Excel.
Results and Discussion
Population of Aphid on Mustard
Changes in population of mustard aphid Lipaphis erysimi (Kalt.) due to changes in weather parameters viz., maximum, minimum temperature, relative humidity of morning and evening periods and rainfall as shown in Table 1 was observed and recorded during the experiment duration.
Aphid 
The incidence of aphid on mustard was initially observed during the 52nd Standard Meteorological Week (27th December 2024) with a mean population of 8.4 aphid per 10 cm central apical twig per plant when the prevailing maximum and minimum temperature was 22.7°C and 12.1°C, morning and evening relative humidity was 95.1% and 56.7%. Data revealed that the aphid population was maximum during 6th standard week (07 February 2025) i.e., 193.00 aphids per 10 cm central apical twig per plant when the prevailing maximum and minimum temperature was 25.7°C and 6.8°C, morning and evening relative humidity was 89.1% and 44.7% and no precipitation was recorded whereas minimum population was observed on 52nd standard week i.e., 27th December when the maximum temperature was 22.7°C and minimum temperature was 12.1°C with morning and evening relative humidity between 89.0 to 57.3 per cent and 2.5 mm precipitation.
To assess the influence of abiotic factors on aphid incidence, the correlation coefficient was calculated between the mean populations of aphid and various weather parameters. Most simple correlations between mustard aphid populations and weather factors were found to be non-significant. Aphid numbers showed a weak, non-significant positive association with maximum temperature (0.098). In contrast, minimum temperature had a significant negative correlation with aphid populations (-0.838*), suggesting that lower night temperatures favored higher aphid abundance. Morning relative humidity had a positive but non-significant correlation with aphid populations (0.362), whereas evening relative humidity showed a negative, non-significant association (-0.375). Rainfall also displayed a negative correlation (-0.334), though this too was not statistically significant in relation to aphid population levels.
The present studies are also supported by Pradhan et al. (2020) reported that mustard aphid population was observed initially during 51st SMW i.e. 3rd week of December 2018 and found active during 9th SMW i.e. 1st week of March 2019 and the peak population (50.33/10 cm twig) was observed during the 6th SMW i.e. 2nd week of February 2019 when the maximum and minimum temperature were 25.8°C and 12.1°C with 95% and 60% morning and evening relative humidity respectively and 9.2 mm rainfall in Assam. Chand et al. (2022) observed that first appearance of mustard aphid population in the last week of December (52nd SMW) and increased gradually week after week and reached to its maximum in second week of February (6th SMW) during both the years. Choudhary et al. (2023) reported that the incidence of aphid started in the first week of December and second week of December remained active throughout the crop season during both years. The population of aphid gradually increased and reached to its peak in the second week of February and first week of February in Rabi, 2021-22, respectively. The correlation studies indicated that the aphid population had non-significant correlation with temperature, relative humidity and sunshine hours in both the years. Shukla and Kumar (2024) experiments conducted to determine the population dynamics of mustard aphid Lipaphis erysimi (Kalt) on two mustard varieties viz. Rohini and RH0749. The infestation was observed in last week of December to the first week of March, the overall mean indicates the incidence was at its peak in the second week of February. Maximum incidence of 160 -120/ five plants was recorded on Rohini while 160-100/ five plants on RH0749. Tiwari et. al. (2025) The maximum aphid population 164 aphid/10 cm shoots were recorded in the third standard week of February.
Table-1:  Population dynamics of mustard aphid, (Lipaphis erysimi) in relation to abiotic factors during Rabi season 2024-25.
	
	
	Aphid population/10cm central apical twig/plant
	Meteorological parameters

	 
	Date of
	
	Temperature (oC)
	Relative humidity (%)
	Rainfall

	SMW
	Observation
	
	Maximum
	Minimum
	Morning
	Evening
	(mm)

	51
	20-12-2024
	-
	24.5
	5
	87.3
	52.9
	0

	52
	27-12-2024
	8.4
	22.7
	12.1
	89
	57.3
	2.5

	1
	3/1/2025
	15.4
	20.1
	7.3
	95.1
	56.7
	0

	2
	10/1/2025
	44.6
	21
	6.3
	93.9
	58.1
	1.6

	3
	17-01-2025
	73.8
	21.1
	7.8
	93.6
	57.1
	0

	4
	24-01-2025
	93.2
	24.7
	6
	91.6
	50.7
	0

	5
	31-01-2025
	123.8
	27.6
	8.6
	92.1
	39.1
	0

	6
	7/2/2025
	193
	25.7
	6.8
	89.1
	44.7
	0

	7
	14-02-2025
	170.8
	29
	9.7
	86.1
	37.6
	0

	8
	21-02-2025
	85.8
	28.2
	10.6
	88.6
	37.4
	4

	9
	28-02-2025
	20.6
	31.3
	13.7
	83.9
	33.7
	0

	10
	7/3/2025
	6.2
	31.2
	9.9
	80.3
	34.9
	0

	11
	14-03-2025
	0
	34.5
	14.8
	78.6
	35.4
	0


SMW= Standard meteorological Week
Table-2:  Correlation of population of mustard aphid with weather parameters.
	Insect
	Temperature (oC)
	Relative Humidity %
	Rainfall (mm)

	
	Maximum
	Minimum
	Morning
	Evening
	

	Aphid
	0.098NS
	-0.838*
	0.362NS
	-0.375NS
	-0.334NS


*Significant at 0.05% level, NS=non-Significant
Conclusion
This research concludes the lowest aphid population of 8.4 aphids per 10 cm central apical twig per plant occurred on December 27, 2024 (52nd SMW) with lower temperatures and higher humidity and the highest aphid population of 193 aphids per 10 cm central apical twig per plant was observed on February 7, 2025, during the 6th standard week (SMW). This coincided with moderate maximum and minimum temperatures (25.7°C and 6.8°C) and relatively high morning relative humidity (89.1%). Minimum temperature showed a significant negative correlation (-0.838*), suggesting that lower temperatures corresponded with higher aphid populations.
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