Population Dynamics of Pests Infesting Guava in Relation to Weather Parameters in Southern Karnataka, India

ABSTRACT
The present investigation on the seasonal incidence of pests infesting guava was conducted at Krishi Vigyan Kendra, Chintamani campus, Karnataka, from  July 2023 to June 2024. A total of fifteen species of insect pests were recorded, belonging to the orders Hemiptera (10 species), Coleoptera (2 species), Diptera (2 species), and Lepidoptera (2 species). 
Among the sucking pests, Aphid (Greenidea psidii, 24.44 per 20 trees), Scale insect (Ceroplastes cirripediformis, 3.99 per 20 trees), cottony cushion scale (Icerya purchasi, 1.67 per 20 trees), and whitefly (Aleurodicus dispersus, 179.56 per 20 trees), exhibited populations peaks in November 2023. Scale insects Pulvinaria psidii and Parasaissetia nigra showed higher populations in June, with mean numbers of 2.76 and 2.67 per 20 trees, respectively. The fruit fly population reached its peak in August, with an average of 487 flies per trap. Infestation by Helopeltis spp. was highest during August, with a population of 4.67 per 20 trees. 
Correlation analysis revealed that total rainfall had a significant positive correlation (r=0.658) with the population of B. dorsalis. Maximum temperature is negatively correlated with the populations of Greenidea psidii (r=0.682), Ceroplastes cirripediformis (r=0.659), Ferrisia virgate (r=0.641), and Aleurodicus disperses (r=0.733). The minimum temperature is positively correlated with Holotrichia serrata (r=0.883*), Myllocerus spp. (r=0.730*), Pulvinaria psidii (r= 0.652*) and Perissopneumon ferox (0.700*), whereas negatively correlated with Ferrisia virgate (r=0.673*), Aleurodicus disperses (0.676*). 
The relative humidity is positively correlated with Ceroplastes cirripediformis (0.709*), Ferrisia virgate (0.607*), Labioproctus poleii (0.577*), and Greenidea psidii (r=0.669*).  Overall, pest dynamics in guava were closely linked to abiotic factors, underscoring these factors are crucial for timely forecasting and the development of eco-friendly management strategies.
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INTODUCTION
	Guava (Psidium guajava L.), a member of the Myrtaceae family, is an important tropical fruit crop, often referred to as the “apple of the tropics” and the “poor man’s apple” due to its nutritional richness, affordability, and year-round availability (Anandkumar et al., 2022). Besides its nutritional value, guava possesses medicinal properties, with leaves and bark containing tannins and bioactive compounds such as avicularin, quercetin, and gallic acid that exhibit antioxidant, anticancer, antidiabetic, and antimicrobial activities (Morton and Miami, 1987). In India, guava is cultivated on about 359 thousand hectares, producing 5.59 million tons annually (Anon., 2023). Karnataka contributes significantly with 6.69 thousand hectares under cultivation and a productivity of 21.31 t/ha (Shivaraj and Patil, 2017). Despite its importance, guava production is severely constrained by insect pests. More than 80 species of insects and mites have been reported on guava (Haseeb, 2007), though only a few causes serious damage. Major pests include fruit flies (Bactrocera spp.), tea mosquito bugs (Helopeltis spp.), bark-eating caterpillars (Indarbela spp.), fruit borer (Deudorix isocrates), castor capsule borer (Conogethes punctiferalis), whitefly (Aleurodicus dispersus), scales (Chloropulvinaria psidii), stem borer (Aristobia testudo), and mealybugs (Ferrisia virgata), while thrips and cockchafers are minor pests. Understanding the seasonal incidence, species complex, and population dynamics of these pests in relation to weather parameters is crucial for forecasting outbreaks and devising timely, eco-friendly management strategies. Hence, the present study was undertaken to investigate the predominant insect pests infesting guava and their incidence.
MATERIALS AND METHODS:
	The study was conducted in the guava orchard at Krishi Vigyan Kendra (KVK), College of Sericulture, Chintamani campus. Observations were recorded on major insect pests at fortnightly intervals from 20 randomly selected trees. In each tree, four branches were tagged in the four cardinal directions (North, South, East, and West) for systematic observations. Insect pests occurring on guava were counted, collected, and reared to the adult stage in the laboratory for identification. Identification was done by using keys available for the identification of guava pests. Later, the data was subjected to statistical analysis by using SPSS software for calculating correlation between weather parameters and pest incidence. Species-wise damage and population levels were assessed using the following methods.
1. Aphids, thrips, and whiteflies: The number of insects was counted separately on three leaves each from the top, middle, and bottom portions of the plant in all four directions. The mean population per 20 trees was calculated.
2. Grasshoppers, beetles, weevils, caterpillars, and bugs: The total number of insects present on 20 randomly selected tagged trees was recorded.
3. Tea mosquito bug (Helopeltis spp.): Population was assessed using the sweep net method. Five sweeps were made in each direction (North, South, East, and West) of the tree, and both nymphs and adults were recorded.
4. Fruit flies (Bactrocera spp.): Methyl eugenol traps were installed at 1.5 m height on shaded branches at 10 m spacing in the orchard. The lures were recharged monthly, and observations on the number of dead flies trapped were recorded at monthly intervals.
5. Mealybugs and scales: The presence of live mealybug and scale populations was assessed on 20 tagged trees. Four branches per tree (one in each direction) were observed at fortnightly intervals.
RESULTS AND DISCUSSION
	The study on the seasonal incidence of insect pests of guava was conducted at KVK, Chintamani campus, from July 2023 to June 2024. A total of 15 insect pest species were recorded from guava plants, representing four insect orders: Hemiptera (10 species), Coleoptera (2 species), Diptera (2 species), and Lepidoptera (2 species).
1. Hemipteran Pests
1.1 Tea Mosquito Bug (Helopeltis spp.) 
The incidence commenced during the first fortnight of July with a mean population of 0.32 bugs per tree, reaching a peak during the first fortnight of September at 4.27 bugs per20 trees, followed by a steady decline and disappearance by December (Anandkumar, 2022).
Correlation Analysis: Maximum temperature showed a negative and non-significant effect (r = -0.126), while minimum temperature (r = 0.399), total rainfall (r = 0.404), and number of rainy days (r = 0.304) exhibited positive but non-significant effects. Evening relative humidity also had a positive, non-significant influence (r = 0.154). These results are in accordance with the findings of Patil (2002) on guava.
1.2 Aphid (Greenidea psidii)
The population peaked in November (24.44 aphids/20 trees) and reappeared in May, aligning with the emergence of new flush growth. 
With regard to the relationship between the abiotic factors maximum temperature had a significant negative correlation (r = -0.682), while total rainfall (r = 0.557), number of rainy days (r = 0.520), and morning relative humidity (r = 0.470) showed positive, non-significant relationships. Evening relative humidity showed a positive and significant relationship (r = 0.669). This prediction is similar to observations made by Atanu et al. (2023) on guava.
1.3 Whitefly (Aleurodicus dispersus)
It was present year-round, with population increasing from August and reaching a peak in November (179.56 per 20 trees). The findings are consistent with those reported by  Amin Amin et al. (2019). 
Correlation Analysis: Maximum (r = -0.733) and minimum temperature (r = -0.676) showed highly significant negative correlations. Total rainfall had a non-significant negative correlation (r = -0.129), whereas morning (r = 0.564) and evening relative humidity (r = 0.360) showed positive, non-significant correlations. This finding agrees with the observations of Devi et al. (2023).
1.4 Scale Insects 
1.4.1 Ceroplastes cirripediformis: 
The population peaked in November, with mean population of 3.99 per 20 trees. This investigation aligns with the findings of Bakr et al. (2010). Maximum temperature had a significant negative correlation (r = -0.659), while morning (r = 0.709) and evening relative humidity (r = 0.819) exhibited significant positive correlations.
1.4.2 Icerya purchasi 
The incidence of this pest was observed from October to January and in June. The peak population was seen in the month of November, with a mean population of 1.67 per 20 trees. The present study agrees with the findings of Mohamed and Bakry (2020). Maximum temperature (r = -0.391) and minimum temperature (r = -0.037) negatively correlated, which is non-significant.
[bookmark: _GoBack]1.4.3 Perissopneumon ferox 
This pest was noticed in July and reached peak during June with an average population of 1.31/20 trees. This agrees with the findings of Chowdhury et al. (2022).
1.4.4 Labioproctus poleii 
This pest was noticed in October and reached peak during June with an average population of 2.67 per 20 trees.  The population is predominantly found on the fruit trees (Suresh and Mohanasundaram, 1996). The data supporting for above results were not found, but findings of Chowdhury et al. (2022), revealed that scale insect population started to increase after the winter season and maintained a steady level up to the end of the rainy season (March to August). Correlation analysis shows that it is highly significant with morning relative humidity (r = 0.577).
1.5 Pulvinaria psidii and Parasaissetia nigra 
Highest populations recorded in June, with mean populations of 2.76 and 2.67 per 20 trees, respectively. This investigation agrees with the findings of Elwan et al. (2011) and Basavaraju et al. (2013), respectively.
Correlation study of P. psidii reveals that minimum temperature had a significant positive correlation (r = 0.652), while morning (r = 0.200) and evening humidity (r = 0.249) showed non-significant positive relationships, in agreement with Elwan et al. (2011).
1.6 Ferrisia virgata
Observed from July to February, peaking in January with the mean population of 7.89 per 20 trees. Correlation Analysis: Maximum (r = -0.647) and minimum temperature (r = -0.673) had highly significant negative correlations. Morning relative humidity showed a highly significant positive correlation (r = 0.607), while rainfall had a non-significant negative effect (r = -0.246). This investigation is in accordance with findings of Amin et al. (2019).
2. Coleopteran Pests 
2.1 Holotrichia spp.
Peak population of pest was seen in June with average number of 2.76 per tree which is coincide with the emergence of new flush. Minimum temperature (r = 0.883) and number of rainy days (r = 0.648) had positive significant correlations. Morning (r = 0.191) and evening humidity (r = 0.294) showed positive but non-significant correlations. This agrees with the findings of Onkarappa (1993) on neem.
2.2 Myllocerus spp.
The adults are active from April to December, with their activity closely linked to rainfall. The population reaches its peak in June, with an average population of 8.40 per 20 trees. These findings align with the observations made by Kumar et al. (2009).
3. Dipteran Pests 
3.1 Fruit Flies (Bactrocera dorsalis and Zeugodacus cucurbitae):
B. dorsalis populations were significantly higher than Z. cucurbitae, with a peak in August (487 flies/trap).
Correlation Analysis for B. dorsalis: Number of rainy days (r = 0.668) and total rainfall (r = 0.658) had significant positive relationships. Morning (r = 0.268) and evening humidity (r = 0.425) showed non-significant positive correlations. These results align with findings of Aarti et al. (2022).
4. Lepidopteran Pests
4.1 Fruit Borers, Dichocrocis punctiferalis 
Infestation by  this pest was observed from July to September, with an average of 0.23 infested fruits  per 20 trees. This was in accordance with the observations of Kesar (2001). Minimum temperature (r = 0.505) and number of rainy days (r = 0.317) had positive non-significant correlations.
4.2 Deudorix isocrates
The pomegranate fruit borer infestation was observed from July to September, with an average of 1.09 infested fruits per 20 trees in August. This aligns with the findings of Kesar (2001). Minimum temperature (r = 0.515) and number of rainy days (r = 0.317) had positive non-significant correlations.










[bookmark: _Hlk176902080]Table 1:	Fortnightly population of insect pests on guava and their occurrence, duration and intensity of infestation at College of Sericulture, Chintamani during 2023 – 2024.
	Sl. 
No.
	Species
	2023
	2024
	Mean

	
	
	Jul
	Aug
	Sept
	Oct
	Nov
	Dec
	Jan
	Feb
	Mar
	Apr
	May
	Jun
	

	1
	Helopeltis spp.
	0.32
	4.67
	4.27
	0.12
	0.03
	0.05
	0
	0
	0
	0
	0
	0
	0.79

	2
	Greenidea psidii
	14.08
	17.25
	20.26
	22.04
	24.44
	11.22
	7.88
	0
	0
	0
	5.66
	8.31
	10.93

	3
	[bookmark: _Hlk176259357]Holotrichia spp.
	7.73
	5.27
	2.93
	2.14
	3.19
	0.89
	0
	0
	0
	2.89
	6.59
	8.40
	3.50

	4
	[bookmark: _Hlk176261259]Bactrocera dorsalis
	[bookmark: _Hlk176266380]293.2
	487
	353.4
	222.8
	148.2
	155.8
	0
	0
	0
	0
	0
	248
	159.03

	5
	[bookmark: _Hlk176883739]Ceroplastes cirripediformis
	1.83
	1.26
	1.81
	1.43
	3.99
	2.74
	0.28
	0
	0
	0
	1.30
	2.12
	1.45

	6
	[bookmark: _Hlk176884739]Ferrisia virgata
	0.52
	0.19
	0.57
	1.59
	2.73
	6.68
	7.89
	1.06
	0
	0
	0
	0
	1.77

	[bookmark: _Hlk176198945]7
	Myllocerus spp.
	0.68
	0.51
	0.93
	0.47
	0
	0
	0
	0
	0
	0
	1.78
	2.76
	0.59

	8
	Labioproctus poleii
	0
	0
	0
	0.47
	1.47
	1.99
	0.61
	0.41
	0
	0
	1.23
	2.67
	0.74

	9
	[bookmark: _Hlk176883808]Icerya purchasi
	0
	0
	0
	0.45
	1.67
	0.54
	0.03
	0
	0
	0
	0
	1.23
	0.47

	10
	[bookmark: _Hlk176884074]Pulvinaria psidii
	0.13
	1.15
	0.67
	0.47
	0.60
	0.21
	0.25
	0.07
	0
	0
	2.9
	1.00
	0.62

	[bookmark: _Hlk176214659]11
	[bookmark: _Hlk176884093]Parasaissetia nigra
	0.47
	0.69
	0
	0
	0
	0.61
	0.39
	0.12
	0
	0
	1.23
	0.63
	0.34

	12
	Perissopneumon ferox
	0.49
	0.31
	0
	0
	0
	0
	0
	0
	0
	0.41
	0.91
	1.31
	0.29

	13
	[bookmark: _Hlk176169831]Aleurodicus dispersus
	28.28
	45.88
	75.73
	100.6
	179.56
	168.9
	153.34
	109.56
	1.74
	0.79
	11.48
	14.38
	74.18

	[bookmark: _Hlk176884292]14
	Dichocrocis punctiferalis
	0.86
	1.39
	0.59
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0.23

	15
	[bookmark: _Hlk176884307]Deudorix isocrates
	0.69
	1.09
	0.31
	0
	0
	0
	0
	0
	0
	0
	0
	0.16
	0.18





Fig. 1: Incidence of major insect pests of guava at College of Sericulture, Chintamani during July 2023-June 2024
[bookmark: _Hlk176902550]Table 2:	Correlation between incidence of major insect pests of guava and weather parameters at College of Sericulture, Chintamani during 2023-2024.
	Species
	Correlation coefficient

	
	Total rainfall (mm)
(X1)
	No. of rainy days
(X2)
	Temperature (0C)
	Relative humidity (%)

	
	
	
	T max
(X3)
	T min
(X4)
	Morning
(X5)
	Evening
(X6)

	Helopeltis spp.
	0.404
	0.304
	-0.126
	0.399
	-0.030
	0.154

	Greenidea psidii
	0.557
	0.520
	-0.682*
	0.222
	0.470
	0.669*

	Holotrichia spp.
	0.405
	0.648*
	0.058
	0.883**
	0.191
	0.294

	Bactrocera dorsalis 
	0.658*
	0.668*
	-0.458
	0.497
	0.268
	0.425

	Ceroplastes cirripediformis
	0.576
	0.496
	-0.659*
	0.218
	0.709**
	0.819**

	[bookmark: _Hlk176299705]Ferrisia virgata
	-0.246
	-0.301
	-0.647*
	-0.673*
	0.607*
	0.390

	Myllocerus spp.
	0.374
	0.470
	0.125
	0.730**
	0.151
	0.044

	Labioproctus poleii
	0.073
	-0.006
	-0.293
	0.020
	0.577*
	0.334

	Icerya purchasi
	0.232
	0.075
	-0.391
	-0.037
	0.339
	0.380

	Pulvinaria psidii
	0.273
	0.337
	0.156
	0.652*
	0.200
	0.249

	Parasaissetia nigra
	-0.007
	0.225
	-0.027
	0.457
	0.447
	0.351

	Perissopneumon ferox
	0.500
	0.576*
	0.238
	0.700*
	0.143
	0.288

	Aleurodicus dispersus 
	-0.129
	-0.268
	-0.733**
	-0.676*
	0.564
	0.360

	Dichocrocis punctiferalis
	0.135
	0.317
	-0.157
	0.505
	0.031
	0.193

	Deudorix isocrates
	0.119
	0.317
	-0.149
	0.515
	0.048
	0.210


Note: *Significant at 5% level         **Significant at 1% level 



CONCLUSION
	The study recorded 15 insect pest species on guava, with Hemipterans being the predominant group, including Helopeltis spp., aphids, whiteflies, scales, and mealybugs. Pest incidence showed distinct seasonal peaks strongly influenced by prevailing weather parameters, where high humidity and rainfall favored sucking pests and fruit flies, while high temperatures suppressed their populations. Bactrocera dorsalis emerged as the most serious dipteran pest, with peak  activity during the rainy season. Coleopterans pests such as Holotrichia spp. and Myllocerus spp. were associated with new flushes, and lepidopteran borers caused fruit damage from July to September. Overall, pest dynamics in guava were closely linked to  abiotic factors, underscoring these factors are crucial for timely forecasting and the development of eco-friendly management strategies.
The significance of pest population fluctuations in relation to weather parameters is that it allows for the development of predictive models to anticipate pest outbreaks, which enables timely and effective pest management strategies. Weather factors like temperature, humidity, and rainfall significantly influence the life cycle, survival, and activity of pests infesting guava.
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