



Influence of weather parameters on insect abundance in agroecosystem and agroforest  ecosystem of Narsapur, Medak district, Telangana


Abstract
A Research was conducted in the Medak district of Telangana to study the influence of weather on insect abundance in the rice ecosystem Kharif season (July–November) of 2024. Seasonal conditions are considered to be the major factors in determining spatial and temporal distribution of organisms. Seasonal variation in weather variables, such as rainfall and temperature maximum and minimum might be the most important causes of dramatic changes in insect abundance. So, different Meterological parameters viz., Maximum temperature, Minimum temperature, Maximum relative humidity, Minimum relative humidity and Rainfall effect was studied on the abundance of the insect individuals in the rice monocrop field and rice boarderd with teak ecosystem. Correlation was performed to see the significant effect on population of insects. Study revealed Rainfall showed significant effect on the abundance of insect individuals from the order Odonata, Orthoptera, Mantodea, Lepidoptera and Hymenoptera in the agroforest ecosystem while in the agroecosystem Minimum RH showed positive correlation on the individuals from Odonata and Araneae with r values 0.614 and 0.592 respectively. Also yield comparison was attempted to see any variation in the yield of rice crop between the ecosystems.
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Introduction:
Rice is the staple food of more than half of the population of our world. Rice production is being reduced in the recent times due to significant losses occurred by the infestation of various insect pest in the paddy field. Insect pests causes about 25-30% reduction in rice output in Nepal (Adhikari et.al. 2018). Various weather factors exhibit significant effect on the population dynamics and survival of insects. These factors of environment viz., temperature, humidity, rainfall were being interrupted by the agroforestry system (constitute a diverse plants providing habitat for pests, pollinators, predators). Therefore, the study of the role of these microclimatic factors, on the population dynamics of insects is very important to help farmers adopt management practices well in advance minimising the pest damage (Agrawal and Mehta, 2007).  
Materials and methods:
The present study was carried out in the fields of agroecosystem and agroforest ecosystem of Medak district in the selected farmer’s field. Insect sampling was performed in rice (agroecosystem) and Teak + Rice (agroforest ecosystem) ecosystems using a combination of different active and passive methods. Weather data was collected from Telangana open data portal then these different weather factors were correlated with the population of insect individuals recorded in each order. Microsoft Excel 2021 was used to analyze the data collected and to perform simple correlation. Statistical analysis was examined by computing the correlation values (Calculated r-value) and compared them with table t- values at the level of 5% significance. If the influence of various weather parameters on each order, if deliberated as significant it was considered as significant.
Impact of the two ecosystems on rice productivity, in Rice crop, after the harvest was studied by noting the weight of the grain for the given plot area and was converted to yield per ha. The result of yield obtained in the monocropping rice (agroecosystem) solely were compared to yield of rice bordered with teak agroforest ecosystem system to see any variation in the yield parameter. Microsoft Excel 2021 was used to calculate the data.
Results and Discussion:
	In the present study, pheromone traps were installed @ 4 traps per acre in both the ecosystems. Observations were taken at weekly interval. This pheromone trap was monitored to see the population dynamic of yellow stem borer (Monophagous pest of rice). Peak population of YSB were reported at SMW 36 i.e., first week of September at agroecosystem, while in agroforest ecosystem peak population was reported in SMW 35 and then gradually decline in population was noticed in both the ecosystem (Fig 1).
In the agroecosystem, for the order Odonata positive correlation was observed with minimum temperature (r=0.395), Minimum relative humidity (r=0.614*), maximum relative humidity (r=0.158) and rainfall (r=0.625*) while negative correlation was seen with maximum temperature (r=-0.311). However, significant positive correlation was recorded with Minimum relative humidity and Rainfall (Table 1) while in the agroforest ecosystem, positive correlation was noticed with minimum temperature (r=0.333), Minimum relative humidity (r=0.389) and rainfall (r=0.542*) however, only rainfall showed significant positive correlation while negative correlation was reported with maximum temperature (r=-0.419), maximum relative humidity (r= -0.380) (Table 2) .
Fig 1: Number of insect individuals (YSB) trapped per pheromone on SMW Basis

In case of order Orthoptera, in agroecosystem, weather parameters like,  Minimum RH (r=0.177), Maximum RH (r=0.481) and rainfall (r=0.197) showed positive correlation, Negative correlation was obtained with Maximum temperature (r=-0.252) and minimum temperature (-0.268). However, no significant correlation were observed with any weather parameters (Table 1). In the agroforest ecosystem, A positive correlation of Orthoptera population was noticed with minimum temperature (r=0.623), Minimum RH (r=0.669*) and rainfall (r=0.548*) whereas, negative correlation with maximum temperature (r=-0.395), Maximum RH (r=-0.270). however, RH-II and rainfall showed significant impact (Table 2).
For the order Mantodea, in the agroecosystem, preying mantid population was correlated with maximum RH (0.015), maximum temperature (0.246) positively while negative correlation was observed with minimum temperature (-0.207), Minimum RH (-0.341), Rainfall (-0.398). No parameter showed any significant effect on insect population (Table 1). In the agroforest ecosystem, positive correlation was noted with minimum temperature (0.070), Minimum RH (0.611*), Maximum RH (0.184), rainfall (0.557*) while maximum temperature (-0.661*). However, a significant impact was reported with maximum temperature, Minimum RH and rainfall (Table 2) .
In the order Neuroptera, insects showed positive correlation with minimum and maximum temperature (0.097, 0.048) respectively whereas the remaining parameters were negatively correlated viz., Minimum and Maximum RH (-0.067, -0.012) respectively and rainfall (-0.120). However, no parameters were significantly correlated (Table 1). In the agroforest ecosystem, All the parameters except maximum temperature (-0.458), Maximum RH (-0.092) were correlated positively viz., minimum temperature (0.022), rainfall (0.362), Minimum RH (0.398). No weather parameter showed any significant impact (Table 2).
For the order Hemiptera, significant positive correlation of Hemipteran bugs were reported with minimum temperature (0.544*) while maximum temperature (0.196) and Maximum RH (0.436) showed non-significant positive correlation where as Minimum RH (-0.225) and rainfall (-0.171) showed negative correlation in the agroecosystem (Table 1), while in the agroforest ecosystem, Maximum temperature (-0.436) and Maximum RH (-0.031) showed non-significant negative correlation whereas minimum temperature (0.048), Minimum RH (0.366) and rainfall (0.390) showed positive non-significant correlation (Table 2).
For the order lepidoptera, in the agroecosystem, all the weather parameters exhibited non-significant correlation (Table 1). minimum temperature (0.163), maximum temperature (0.333) and Maximum RH (0.102) were correlated positively while Minimum RH (-0.212) and Rainfall     (-0.575) showed negatively non-significant correlation. In the agroforest ecosystem, Rainfall (0.565*) showed significant positive correlation and Minimum RH (0.201) and Maximum RH (0.260) were shown to have positive correlation non-significantly whereas minimum temperature (-0.040) and maximum temperature (-0.124) showed negative correlation in the agroforest ecosystem. Verma et al. (2021) pooled data (Kharif 2019 and 2020) of YSB and reported a non-significant positive correlation with Tmin (r = 0.439) and RH ( r= 0.457), while leaf folder incidence correlated significantly with Tmin (r = 0.572) in rice (Table 2). Shekhar et al. (2018) observed that all weather parameters except maximum temperature viz., minimum temperature (r= -0.41), morning relative humidity (r= -0.44) and evening relative humidity (r= -0.39) and rainfall (r= -0.20) were significantly affected YSB incidence in Haryana in the rice ecosystem.

 In the order Diptera, in agroforest ecosystem of Narsapur (Table 1), all the weather parameters showed a non -significant correlation. Minimum temperature (0.278), Minimum RH (0.370), and rainfall (0.044) were correlative positively whereas maximum temperature (-0.239), RH-I (0.075) were negatively correlated. Similarly, in agroforest ecosystem all the weather parameters showed non-significant positive correlation. Minimum temperature (0.059), Minimum RH (0.088), rainfall (0.261), maximum temperature (0.182) and Maximum RH (0.272) (Table 2).
In the order Hymenoptera, All the weather parameters except Minimum RH (-0.045) and rainfall (-0.184) showed non-significant positive correlation i.e., minimum temperature (0.029), maximum temperature (0.179) and  Maximum RH (0.261) (Table 1). In the Agroforest ecosystem weather parameters viz., Minimum RH (0.355), Maximum RH (0.318) and rainfall (0.626*) showed positive correlation. However, only rainfall showed significant impact on Hymenopteran population while Minimum temperature (-0.036), maximum temperature (-0.246) showed non-significant negative correlation (Table 2). 
In the order Coleoptera, positive correlation with minimum temperature (0.009) and RH-II (0.195), however, none of the weather parameters showed significant impact. In the agroforest ecosystem significant positive correlation was noticed with RH-I (0.534*) and maximum temperature (0.447) showed non-significant positive correlation whereas minimum temperature (-0.544), RH-II (-0.471) and rainfall (-0.183) had non-significant negative impact (Table 2).
Spider diversity showed significant positive correlation with RH-II (0.592*) and rainfall (0.578*). minimum temperature had shown to be non-significant positive correlation (0.437) while maximum temperature (-0.407) and RH-I (-0.189) showed non-significant negative corelation in the agroecosystem (Table 1). In agroforest ecosystem, all the weather parameters showed non-significant correlation. Minimum temperature (0.253) and RH-II (0.102) and rainfall (0.155) were correlated positively whereas RH-I (-0.215) and maximum temperature (-0.180) were negatively correlated (Table 2). Roshan and Raju (2017) showed Natural enemies viz., spiders and mirid bugs were  strongly correlated (r = 0.897 and r = 0.993, respectively in the rice ecosystem.

	
Table 1.  Correlation coefficient (r)  values of insect orders with different weather parameters at Narsapur location in Agroecosystem

	Orders

	Minimum temperature
	Maximum temperature
	Minimum RH
	Maximum RH
	Rainfall

	Odonata
	0.395
	-0.311
	0.614*
	0.158
	0.625*

	Orthoptera
	-0.268
	-0.252
	0.177
	0.481
	0.197

	Mantodea
	-0.207
	0.246
	-0.341
	0.015
	-0.398

	Neuroptera
	0.097
	0.048
	-0.067
	-0.012
	-0.120

	Hemiptera
	0.544 *
	0.196
	-0.225
	0.436
	-0.171

	Lepidoptera
	0.163
	0.333
	-0.212
	0.102
	-0.575

	Diptera
	0.278
	-0.239
	0.37
	-0.075
	0.044

	Hymenoptera
	0.029
	0.179
	-0.045
	0.261
	-0.184

	Coleoptera
	0.009
	-0.384
	0.195
	-0.005
	-0.139

	Araneae
	0.437
	-0.407
	0.592*
	-0.189
	0.578*


*Significant at 5 per cent level

Table 2.  Correlation coefficient (r)  values of insect orders with different weather parameters at Narsapur location in Agroforest ecosystem

	Orders
 
	Minimum temperature
	Maximum temperature
	Minimum RH
	Maximum RH
	Rainfall

	Odonata
	0.333
	-0.419
	0.389
	-0.38
	0.542*

	Orthoptera
	0.623
	-0.395
	0.669*
	-0.270
	0.548*

	Mantodea
	0.070
	-0.661*
	0.611*
	0.184
	0.557*

	Neuroptera
	0.022
	-0.458
	0.398
	-0.092
	0.362

	Hemiptera
	0.048
	-0.436
	0.366
	-0.031
	0.390

	Lepidoptera
	-0.04
	-0.124
	0.201
	0.26
	0.565  *

	Diptera
	0.059
	0.182
	0.088
	0.272
	0.261

	Hymenoptera
	-0.036
	-0.246
	0.355
	0.318
	0.626*

	Coleoptera
	-0.544
	0.447
	-0.471
	0.534*
	-0.183

	Araneae 
	0.253
	-0.18
	0.102
	-0.215
	0.155


*Significant at 5 per cent level




The above study related to influence of different weather parameters on  insect population revealed that all the weather parameters showed effect on insect diversity, also major insect order were significantly affected by weather parameters chiefly by Rainfall and RH-II. Order Lepidoptera showed high correlation (positive and negative) with rainfall which was in line with Morya and Kumar (2020) who reported Lepidopteran rice pests were highly correlated with rainfall in either way positively and negatively. Amin et al. (2018) reported temperature as important weather parameter which influenced on insect population abundance in agroforestry. Namni et al. (2017) performed an experiment in mango-based agroforestry field in Bangladesh and documented total insect abundance and then correlated weather parameters. Similar study was conducted by Hatwar et al. (2021)  and reported that all the weather parameters had non-significant effects on YSB in rice fields. Gourav et al. (2026) also noted influence of different weather parameters on the insect population in the groundnut ecosystem. 

In the current findings yield of paddy crop varied among the ecosystems. It notably showed that Slight higher yield was seen in agroforest ecosystem compared to conventional sole monocropping of rice crop in Narsapur. The agroforest ecosystem yielded 6424.6 kg ha-1, whereas the agroecosystem yielded 5930.4 kg ha-1 reflecting a 8.33 % increase. The increase in the yield were attributed due to slightly higher population of natural enemies in agroforest than agroecosystem (Fig 2) (Table 3).

· Percentage change in yield between the agroecosystem and agroforest ecosystem at both locations were calculated as:

Percentage Change in yield = [ (yield in agroforest ecosystem – Yield in agroecosystem) / Yield in agroecosystem] × 100

  = 6424.6 – 5930.4/ 5930.4 ×100 
 = 494.2 / 5930.3×100 
 = 8.33 % 

Table 3. Total number of natural enemies collected from different families in both ecosystem in study locations

	Natural enemy Families
	Agroecosystem
	Agroforest ecosystem

	[bookmark: RANGE!AC26]Coenagrionidae
	69
	62

	[bookmark: RANGE!AC27]Libellulidae
	103
	113

	Mantidae
	12
	15

	Chrysopidae
	25
	18

	Miridae
	50
	53

	Reduviidae
	15
	16

	Pentatomidae
	17
	32

	Ichneumonidae
	60
	76

	Carabidae
	35
	24

	Coccinelidae
	60
	82

	Staphylinidae
	13
	27

	Oxyopidae
	53
	56

	Lycosidae
	27
	40

	Tetragnathiidae
	35
	51

	Sparasidae
	37
	36

	Total
	611
	701




Agroforest ecosystem typically supported a more diversified insects due to high conducive conditions for natural enemies which have great role in suppressing the pest population. Though pest were also favoured due to increased micro habitat conditions, slight higher population of insect natural enemies were documented in the present study, saying ecological balance created pest control and fostered yield. So increased yield were provided due to ecosystem services provided by natural enemies, supporting the importance of biodiversity in agricultural landscapes. This agroforest system practice not only benefited farmers in terms of pest control  and increased yield but also changed the economic status of  the farmers. Matevski et al. (2024)  who suggested increased habitat heterogeneity and resource availability in agroforestry systems can reduce biotic homogenization and leads to higher and more stable pest control potential compared to open croplands which was seen in the current findings. Dadi et al. (2020) revealed agroforestry was able to support the existence of predatory arthropods in rice fields and ecological value of agroforestry for paddy fields, in relation to the diversity of predatory arthropod species in paddy fields. Nwoueni et al. (2022) reported surrounding agroforestry systems played a major role in crop yield improvement by directly increasing yield or by reducing the effect of herbivory due to diversity of natural vegetation, increased microbial activities. Pumarino et al. (2015) revealed increased natural enemies abundance in agroforestry. 

Fig 2. Comparison of families with natural enemies in both ecosystems


Conclusion

Finally, all the insect type (defoliator and sucking insect pests and natural enemies) were notably affected by different weather conditions, this study helps to predict the incidence of different insect pest and natural enemies occurring in the rice ecosystem. also with the help of population dynamic study, the control measures for the pests could be applied in time.

The continuous rice cropping has created favorable condition for certain kinds of insect pests. Moreover, the prevailing warm and humid conditions have favoured rapid multiplication of insect pests and diseases Integrating tree in agricultural crops enhances microhabitat and stable environment with increased long-term farmer income.
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N - agro ecosystem	
SMW 31	SMW 32	SMW 33	SMW 34	SMW 35	SMW 36	SMW 37	SMW 38	SMW 39	SMW 40	SMW 41	SMW 42	SMW 43	SMW 44	4	3	6	8	17	23	22	15	9	5	2	0	0	0	N -agroforest ecosystem	
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Agroecosystem	
Coenagrionidae	Libellulidae	Mantidae	Chrysopidae	Miridae	Reduviidae	Pentatomidae	Ichneumonidae	Carabidae	Coccinelidae	Staphylinidae	oxyopidae	Lycosidae	Tetragnathidae	Sparasidae	69	103	12	25	50	15	17	60	35	60	13	53	27	35	37	Agroforest ecosystem	
Coenagrionidae	Libellulidae	Mantidae	Chrysopidae	Miridae	Reduviidae	Pentatomidae	Ichneumonidae	Carabidae	Coccinelidae	Staphylinidae	oxyopidae	Lycosidae	Tetragnathidae	Sparasidae	62	113	15	18	53	16	32	76	24	82	27	56	40	51	36	
Number of individuals







