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Population dynamics of aphid, Lipaphis pseudobrassicae (Davis) and its correlation with weather parameters in broccoli under middle Gujarat conditions






ABSTRACT      
Aims: To study population fluctuations of aphid infestation in broccoli under middle Gujarat conditions
Study design: Large Plot Technique (Completely Randomized Design)
Place and Duration of Study: Horticulture Research Farm, College of Horticulture, AAU, Anand during rabi, 2023-24
[bookmark: _GoBack]Methodology: The plot was divided into six equal size quadrates. From each quadrate, five plants were selected randomly to count the aphid population. Again, within each plant, three leaves were selected randomly for counting aphid population.
Results: The population of aphids was found low (9.2 aphids 3 leaves-1), which gradually increased in its numbers and attained peak level (72.4 aphids 3 leaves-1) during second week of February (6th SMW). Then after, population gradually decreased toward the maturity of the crop. 
Conclusion: Aphid population showed positive correlation with bright sunshine hours. Whereas, correlation of aphid with the maximum temperature found significantly positive. Activity of aphid had non-significant negative correlation with minimum temperature, morning vapour pressure, evening vapour pressure, morning relative humidity and wind speed on broccoli. Whereas, correlation of aphid with the evening relative humidity found significantly negative.
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1. INTRODUCTION
India is the second largest producer of vegetables in the world after China (Rai and Pandey, 2007). In India, vegetables are grown in an area of 11 million hectares with the productivity of 18 MT ha-1 and production of 199 million tonne in 2022 which contributes 13% of the total world production. During the year 2021-22, crucifers accounted for 22.2 million tonnes out of which Gujarat had a share of 1.5 million tonnes (Anon., 2022). India is blessed with diverse agro-climatic zones with distinct seasons, making it possible to grow a wide range of vegetables. Amongst vegetable crops, cruciferous vegetables are the crops which have important values for daily consumption owing to their rich functional bioactive profile. (Kumar et al., 2022). Broccoli (Brassica oleracea var. italica) has its origin in the Eastern Mediterranean and Asia minor (Das and Ghosh, 2021). Broccoli have been known to the Greeks, 2,500 years ago. Present-day varieties have been developed principally from forms that have arisen in Italy during the past 2,000 years. The name, meaning “bucktooth”, was probably a Latin colloquial term applied to any projecting shoots of members of the cabbage family (Buck, 1956). Broccoli is a biannual for seed production and herbaceous winter annual vegetable crop and is considered as a commercial crop in India (Hossain et al., 2012). Broccoli has been highly valued by large groups of the population due to its flavour, but also due to chemo preventive effects which have been attributed to the chemotaxonomically characteristic glucosinolates and their degradation products (Latte et al., 2011). The pharmaceutical importance of broccoli is widely known as antimicrobial, antioxidant, anticancer, immunomodulator, antidiabetic, hepatoprotective, cardioprotective, and anti-amnesic (Syed et al., 2023).  Jeffery and Araya (2009) reported that both dietary broccoli and individual components sulforaphane and indole-3-carbinol may offer protection from cancer, cardiovascular and neurodegenerative diseases. Vegetables are more prone to insect-pests and diseases mainly due to their tenderness and succulent nature as compared to other crops. The insect pests inflict crop losses upto 40 % in vegetable production (Bhati et al., 2015). Major pests of broccoli include aphids, cabbage butterfly, mustard sawfly, semilooper etc. Among them, aphid is the most destructive insect-pest among the sucking pests (Sharma et al., 2017). L. pseudobrassicae is a cosmopolitan pest of Brassica, directly damaging crops by feeding on the leaves causing deformation (Maia et al., 2020). These aphids feed by sucking sap from their host plants, leading to stunted growth, and they excrete honeydew, which leads to fungal growth (sooty mold) and causing over 50% yield loss (Fening et al., 2020). L. pseudobrassicae are small to medium sized yellowish green, grey green or olive-green aphids, with a slight white wax bloom. Sexual morphs have been found in some countries, but in warm climates it is predominantly anholocyclic (Anon., 2006). The losses in yield caused by mustard aphid on Brassica crops ranged from 9 to 95% at different places of India (Singh and Singh, 2014).
2. MATERIALS AND METHODS
The investigations on population dynamics of aphid, L. pseudobrassicae on broccoli were carried out at Horticulture Research Farm, College of Horticulture, AAU, Anand during Rabi, 2023-24. For this purpose, broccoli variety palam samrudhi was sown at spacing of 60 x 45 cm. All standard agronomical practices were followed to grow the crop only except insecticidal application. The plot was divided into six equal size quadrates. From each quadrate, five plants were selected randomly to count the aphid population. Again, within each plant, three leaves were selected randomly for counting aphid population. As well as population of natural enemies were also recorded from randomly selected five plants. The data thus obtained were correlated with minimum and maximum temperature, morning and evening relative humidity, morning and evening vapour pressure, bright sunshine hours and wind speed. The data obtained during the investigation were used to work out correlation coefficient. The periodical data on population of L. pseudobrassicae recorded from broccoli leaves were also correlated with various natural enemies’ population to determine their relationship.
3. RESULTS AND DISCUSSION 
In the nature, populations of organisms are never truly stable. The rise and fall of population density depend on weather conditions. The periodical week-wise data of aphid population and various weather. parameters are presented in Table 1 and Figure 1.
Incidence of aphid, L. pseudobrassicae on broccoli
The data on population of aphid, L. pseudobrassicae recorded on broccoli plant are presented in Table 1. Incidence of the pest on broccoli plant was observed from January to March 2024. The incidence of aphid started during first week of January (1st SMW) 2024. Initially, its population was low (9.2 aphids 3    leaves-1), which was gradually increased in its numbers and attained peak level (72.4 aphids 3 leaves-1) during second week of February (6th SMW). Then after, population was gradually decreased toward the maturity of the crop upto first week of March (9th SMW) 2024. The higher incidence of aphid population was observed during last week of January to 3rd week of January (4th SMW to 7th SMW). Overall maximum population of aphids on broccoli reached during the month of February 2024. Thus, maximum population of aphid recorded during the harvesting stages (first picking to last picking stages). Vermora et al. (2009) reported that the infestation of aphid, L. erysimi on cabbage reached to peak during 2nd week of February. The peak population of aphid, L. erysimi was recorded in first week of February (5th SMW) on cabbage crop (Sahu et al. 2020). Aphid, L. erysimi population was initiated on mustard during mid-December and reached at maximum level during second week of February at Sardarkrushinagar, Gujarat (Anon., 2014).

	Table 1: Population dynamics of aphid, L. pseudobrassicae and natural enemies on broccoli in relation to different weather parameters during Rabi, 2023-24

	Month
	Week
	SMW
	No. of aphid(s)/
3 leaves
	No. of natural enemies/plant
	Temperature (oC)
	Relative humidity (%)
	Wind speed
(Km/hr)
	BSS
  (hrs/
  day)
	Vapour Pressure
(mm of Hg)

	
	
	
	
	Coccinellids
(grubs and adults)
	Syrphid fly larva(e)
	Max.
	Min.
	Mean
	RH1
	RH2
	Mean
	
	
	VP1
	VP2

	    Dec.
    2023
	IV
	52
	0.0
	0.0
	0.0
	17.2
	22.3
	19.8
	90
	55
	72.5
	2.4
	8.4
	13.4
	15.0

	   Jan. 2024
	I
	1
	9.2
	0.0
	0.0
	24.8
	14.7
	19.8
	93
	69
	81.0
	5.4
	5.6
	12.4
	15.2

	
	II
	2
	20.8
	0.4
	0.2
	26.0
	17.0
	21.5
	96
	66
	81.0
	4.8
	5.0
	13.9
	16.6

	
	III
	3
	38.8
	0.8
	0.6
	27.2
	11.5
	19.4
	90
	39
	64.5
	1.3
	9.2
	9.5
	10.3

	
	IV
	4
	52.8
	1.2
	1.2
	28.0
	11.0
	19.5
	82
	30
	56.0
	1.2
	9.6
	8.6
	8.4

	
  Feb.
  2024
	I
	5
	63.6
	1.4
	1.0
	29.2
	15.8
	22.5
	94
	47
	70.5
	1.9
	7.5
	13.2
	13.1

	
	II
	6
	72.4
	2.0
	1.6
	28.8
	17.5
	23.2
	69
	36
	52.5
	4.1
	9.1
	10.7
	9.1

	
	III
	7
	55.2
	2.2
	1.6
	30.0
	17.4
	23.7
	74
	41
	57.5
	2.5
	10.2
	11.4
	13.1

	
	IV
	8
	50.8
	1.8
	1.2
	29.5
	18.3
	23.9
	86
	48
	66.9
	4.5
	9.1
	14.1
	14.0

	Mar.        2024
	I
	9
	48.2
	1.4
	1.0
	33.0
	18.0
	25.5
	70
	36
	53.0
	3.0
	10.2
	11.5
	13.3

	Note: SMW: Standard Meteorological Week, RH1: Morning Relative Humidity, RH2: Evening Relative Humidity BSS: Bright Sunshine Hours, VP1: Morning Vapour Pressure, VP2: Evening Vapour Pressure
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Fig. 1: Population dynamics of aphid and its correlation with weather parameters


The maximum population of L. erysimi was recorded in 8th standard week (80.00 plant-1) of February on mustard (Patel et al., 2022). Meena et al. (2023) stated that the aphid population on mustard remained negligible up to second fortnight of December which started building up in first fortnight of January and peaked in February. Thus, the above reports are more or less in corroboration with the present findings.

Table 2: Correlation coefficient (r) between weather parameters and population of aphid, L. pseudobrassicae on broccoli during Rabi, 2023-24
	Weather Parameters
	r

	Bright Sunshine Hours, hrs day-1 (BSS)
	0.558

	Maximum Temperature, °C (MaxT)
	0.794*

	Minimum Temperature, °C (MinT)
	-0.262

	Morning Relative Humidity, % (RH1)
	-0.592

	Evening Relative Humidity, % (RH2)
	-0.746*

	Morning Vapour Pressure, mm of Hg (VP1)
	-0.368

	Evening Vapour Pressure, mm of Hg (VP2)
	-0.652

	Wind Speed, kmhr-1 (WS)
	-0.275


*Significant at 0.05 level of significance
Table 3: Correlation coefficient (r) between population of natural enemies and aphid, L. pseudobrassicae on broccoli during Rabi, 2023-24

	Natural enemies
	Correlation co-efficient (r)

	Coccinellids
	0.901**

	Syrphid fly larvae
	0.929**


**Significant at 0.01 level of significance

Correlation between weather parameter and aphid population
In nature, the populations of organisms are never truly stable. The rise and fall of population density depend on weather conditions. To know the effect of various weather parameters on population fluctuations of aphid, L. pseudobrassicae, investigations were carried out and the data on correlation among them are presented in Table 3. The correlation coefficient data indicated that bright sunshine hours (r = 0.558) had non-significant positive correlation with aphid population. Whereas, correlation of aphid with the maximum temperature (r = 0.794*) found significantly positive. Activity of aphid had non-significant negative correlation with minimum temperature (r = -0.262), morning vapour pressure (r = -0.368), evening vapour pressure (r = -0.652), morning relative humidity (r = -0.592) and wind speed (r = -0.275) on broccoli. Whereas, correlation of aphid with the evening relative humidity (r = - 0.746*) found significantly negative. Dey and Akhtar (2008) observed that the aphid count indicated a positive correlation with temperature and a negative correlation with relative humidity. Meena et al. (2023) stated that the aphid population showed negative and significant negative correlation with minimum and maximum relative humidity, respectively. Sarkar et al. (2023) reported that evening RH showed a significant negative correlation with aphid population. Thus, present findings are in agreement with the earlier reports.
Incidence of Natural Enemies on Broccoli
The periodical week-wise data of natural enemies’ population are presented in Table 1 and its correlation with aphid presented in Table 3.
Coccinellids
The activity of coccinellids on broccoli crop observed during 2nd SMW (2nd week of January) to 9th SMW i.e.1st week of March. The higher (2.20 coccinellids plant-1) population of coccinellids was observed during 7th SMW (3rd week of February). Thus, population of coccinellids during entire study period ranged from 0.40 to 2.20 with an average of 1.23 coccinellids plant-1. There was a highly significant positive correlation between population of coccinellids (r = 0.901**) and aphid population (Table 3)
Syrphid fly
The activity of larvae of syrphid fly on broccoli was observed during SMW (2nd week of January) to 9th SMW i.e.1st week of March. The population of syrphid fly gradually increased and reached to peak (1.60 larvae plant-1) population of coccinellids was observed during 6th and 7th SMW (2nd and 3rd week of February). Thereafter, larval population slowly decreased at time of harvesting (1 larvae plant-1) during first week of March (9th SMW). The activity of syrphid fly was found till the harvesting of the crop. There was a highly significant positive correlation between population of syrphid fly larvae (r = 0.929**) and aphid population (Table 3).
4. CONCLUSION
[bookmark: _Hlk77310993]The incidence of aphid started during 1st SMW 2024 with initial population of 9.2 aphids 3 leaves-1 which gradually increased and attained peak level (72.4 aphids 3 leaves-1) during 6th SMW. Population gradually decreased towards maturity of the crop upto 9th SMW. The higher incidence of aphid was observed during 4th SMW to 7th SMW. Correlation of aphid with the maximum temperature and evening relative humidity were found significantly positive and significantly negative, respectively. 
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