Screening of guava varieties against Rugose spiralling whitefly (Aleurodicus rugioperculatus Martin) in guava




Abstract
Among the five guava varieties screened for Rugose spiralling whitefly, Aleurodicus rugioerculatus Martin variety Lalith recorded less RSW population per leaf (15.00) followed by Allahabad safeda (22.00) and Lucknow-49 (27.00) whereas, variety Taiwan white recorded RSW population of 40.00 and Taiwan Pink recorded 4.00 per leaf. For biophysical characters Taiwan pink recorded highest leaf length (12.76 cm), leaf width (5.93 cm), leaf area (75.66cm2) and lowest leaf lamina thickness (0.27mm) and trichomes (12.46/ cm2). Leaf length (0.840**), leaf width (0.780**), leaf area (0.890**) are significantly positively correlated with pest population whereas, leaf lamina thickness (-0.920**), trichomes (-0.820**) were significantly negatively correlated with pest population. For biochemical characters Taiwan pink recorded highest Total sugars (6.20%), reducing sugars (1.0%), non- reducing sugars (5.15%), Moisture content (74.00%), Chlorophyll content (46.50 SPAD units), TSS (17.80 oBrix) whereas, Pectin (0.50%), Total phenols (2.85 mg/g), Titrable acidity (0.60%) and Vitamin C (0.72 mg/g) were recorded less in Taiwan pink. Total sugars (0.978**), reducing sugars (0.897**), non- reducing sugars (0.976**), Moisture content (0.966**), Chlorophyll content (0.930**), TSS (0.994**) were positively correlated with pest population whereas, Pectin (-0.970**), Total phenols (-0.967**), Titrable acidity (-0.946**) and Vitamin C (-0.968**) were negatively correlated with pest population.
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Introduction
Guava (Psidium guajava L.) is a tropical fruit tree belonging to the family Myrtaceae, originating in tropical America and widely cultivated for its edible fruits across tropical and subtropical regions of the world (Mitra, 2001; Paull and Duarte, 2011). Among fruit crops, guava is recognized for its high productivity, hardiness, and adaptability to diverse agro-climatic conditions (Poonam et al., 2023; Kruthika et al., 2024). It bears profuse crops annually and provides good economic returns with relatively low production inputs (Saranya et al., 2022). Owing to these characteristics, guava is popularly referred to as the “apple of the tropics” and the “poor man’s fruit” (Singh, 2005).
In India, guava ranks as the fourth most important fruit crop in terms of area and production, after mango, banana and citrus. During 2024, guava was cultivated on approximately 3.58 lakh hectares in the country. Among the major guava producing states, Madhya Pradesh recorded the highest area under guava cultivation (0.55 lakh ha), followed by Uttar Pradesh (0.54 lakh ha), Andhra Pradesh (0.31 lakh ha), Bihar (0.29 lakh ha) and Maharashtra (0.20 lakh ha) (Anonymous, 2025). Despite its economic and nutritional importance, guava productivity in many regions remains below potential due to several biotic and abiotic constraints.
Among the biotic factors, insect pests are one of the most serious constraints affecting guava production at various growth and developmental stages (Selvaraj et al., 2017; Saranya et al., 2022; Kaviya et al., 2024). Approximately 80 species of insects have been reported to infest guava trees, causing considerable losses in fruit yield and quality (Rajitha and Viraktamath, 2005). However, fewer than 20 species are considered economically important and categorized as major or minor pests. Fruit flies, bark-eating caterpillars, fruit borers, whiteflies and coccids are regarded as major pests, while aphids, thrips and stem borers are considered minor pests of guava (Haseeb, 2007).
Plants possess diverse resistance mechanisms that enable them to avoid, tolerate or minimize the effects of insect pest attacks (Sarfraz et al., 2006; Kanna et al., 2024; Pujar, 2025). Studies on biophysical, biochemical and molecular traits associated with resistance in guava varieties against major insect pests are valuable for understanding pest incidence and identifying resistant or tolerant genotypes. Such information is vital for breeding programmes aimed at developing pest-resistant varieties and for making precise pest management decisions in guava cultivation.
Material and methods
Some prominent varieties of guava which were planted in the research farm of Dr. Y.S.R Horticultural University were selected for this study.
List of varieties
1. Taiwan pink
2. Taiwan white
3. Allahabad safeda
4. Lucknow-49
5. Lalith
 Observations recorded
Pest parameters
 Pest population/ leaf: From each variety a total number of ten leaves from each five plants were selected randomly to record the population of RSW. 
Biophysical characters of leaf 
Leaf length (cm)
The leaf length of fully developed guava leaf was measured from leaf base to the tip of the leaf by scale from selected varieties of guava and values were presented in centimetres.   
Leaf width (cm) 
Leaf width of five guava varieties was measured by using a scale from mid portion of four leaves and value was presented in centimetres.
Leaf area (cm2)
Leaf area of five guava varieties was measured by using leaf area meter and readings were expressed and recorded in centimetre square.
Leaf lamina thickness (mm) 
The thickness of the leaf lamina was measured by using digital vernier callipers and readings were expressed and recorded in millimetres. 
Trichomes/ cm2 
Three leaf bits of 1 cm2 size from a single leaf were cut and observed under 40x magnification using a stereo zoom microscope and the number of trichomes were observed. The number of trichomes/cm2 leaf area on the abaxial surface of the leaflets was counted on selected leaf samples.
Biochemical parameters
Biochemical composition of leaves Total sugars (%), Reducing sugars (%), Non- reducing sugars (%), Pectin (%), Total phenols (mg/g), Moisture content (%), Chlorophyll content (SPAD units), Titrable acidity (%), Vitamin- C(mg/g), TSS (O Brix), Tannins (mg/g) were analysed and recorded. 

Result & Discussions

Screening of guava cultivars against RSW
1. RSW population/ leaf
Among the five varieties screened against RSW, the results revealed that the highest pest population of RSW was observed in the Taiwan pink and Taiwan white with (45.20) and (40.56) respectively followed by Allahabad safeda (32.00), Lucknow- 49 (28.85) and lowest pest population was observed on variety Lalith (15.42) (Table 1).
2. Biophysical characters of leaves of different guava varieties
Biophysical characters of five varieties of guava viz., Taiwan pink, Taiwan white, Allahabad safeda, Lucknow- 49 and Lalith were studied. Data on various leaf parameters viz., leaf length (cm), leaf width (cm), leaf area (cm2), leaf lamina thickness (mm), trichomes (cm2) (Table 1)
Leaf length (cm)
The average length of the leaves of guava in different varieties ranged from 11.16 - 12.80 cm. The maximum leaf length was recorded in variety Taiwan pink (12.80 cm) which was on par with Taiwan white (12.75 cm) and Allahabad safeda (11.82 cm). The minimum leaf length was recorded in variety Lalith (11.16 cm) followed by Lucknow - 49 (11.60 cm). 
Correlation coefficient analysis of leaf area with RSW population (r= +0.84) and pest incidence (r= +0.91) revealed that, the correlation was highly significant and positive which indicated that the incidence of pest increases with an increase in leaf area.
Leaf width (cm)
Leaf width recorded in five guava varieties ranged from 5.00 to 5.93 cm. Maximum width of the leaf was recorded in Taiwan pink (5.93 cm) which was on par with Taiwan white (5.76 cm) and Allahabad safeda (5.56 cm). Minimum width of the leaf was recorded in variety Lalith (5.00 cm) and was on par with Lucknow- 49 (5.23 cm). 
Correlation coefficient worked out between width of leaf with RSW population (r= 0.780**) and pest incidence (0.731**) was found to be highly significant and positively correlated, which indicated that pest incidence increases with an increase in width of leaf.
Leaf area (cm2)
The total leaf area recorded on five varieties of guava ranged from 59.80- 75.90 cm2. Leaf area was statistically high in varieties Taiwan pink (75.90 cm2) which was on par with Taiwan white (73.44 cm2). Leaf area was minimum in variety Lalith (59.80 cm2) which was statistically on par Lucknow -49 (60.66 cm2) followed by Allahabad safeda (65.81 cm2).
Correlation coefficient analysis of leaf area with RSW population and pest incidence revealed that, the correlation was highly significant and positive (r= +0.89, r= +0.89) respectively, which indicated that the incidence of pest decreases with an increase in leaf area.
 Leaf lamina thickness (mm)
The leaf lamina thickness was significantly high in varieties Lalith (0.45 mm) which was on par with Lucknow-49 (0.41mm) and Allahabad safeda (0.38 mm). The leaf lamina thickness was less in variety Taiwan pink (0.28 mm) which was on par with Taiwan white (0.32 mm).
	Correlation coefficient analysis of leaf lamina thickness with RSW population (r= -0.920) and pest incidence (r= -0.940) revealed that, the correlation was highly significant and negatively, respectively which indicated that incidence of pest decreases with an increase in leaf lamina thickness.
Trichomes/cm2
The number of trichomes/ cm2 was significantly high in varieties Lalith (22.00/ cm2) followed by Lucknow-49 (20.00/ cm2) and Allahabad safeda (18.00/ cm2). The number of trichomes/ cm2 was significantly less in varieties Taiwan pink (12.00/ cm2) and Taiwan white (14.00/ cm2).
Correlation coefficient analysis of trichomes with RSW population (r= -0.820) and pest incidence (r= -0.77), revealed that the correlation was highly significant and negative respectively which indicated that incidence of pest decreases with an increase in trichomes.
In the present investigation, significant variation was observed among guava varieties with respect to leaf morphological traits such as leaf length, width, area, lamina thickness and trichome density and their correlation with pest population and incidence. A significant positive correlation was recorded between leaf length, width, and area with the population and incidence of RSW. This may be attributed to the greater surface area available for oviposition and feeding by the pest which facilitates colonization and multiplication of RSW. Larger leaves may provide a favourable microhabitat for adult settlement and nymphal development.
Similar observations were made by Sundararaj and Selvaraj (2017) and Josephrajkumar et al. (2019) also found that increased leaf surface and softer leaf texture favoured whitefly colonization and reproduction. Results obtained in present investigation are in accordance with Jindal and Dhaliwal (2011) Teja et al. (2022) also stated that leaf length and width were positively correlated whereas, lamina thickness was negatively correlated with egg laying by whitefly.
Trichome density showed a strong negative correlation with pest population and incidence, suggesting that dense trichome covering may act as a mechanical barrier, preventing adult settling, oviposition, and movement. These results are in line with the findings of Li et al. (2023), who reported that trichome density and leaf toughness significantly contributed to whitefly resistance in guava and other host plants. Similarly, leaf lamina thickness exhibited a negative correlation with RSW incidence, indicating that thicker leaves impede stylet penetration, thereby reducing feeding efficiency and oviposition.

3. Biochemical composition of leaves of different guava varieties
Various biochemical characters were analysed and recorded in Table 2
Total sugars (%)
The total sugar content of guava leaves ranged between 4.60 to 6.20%. Highest total sugar content was observed in guava variety Taiwan pink (6.20%) that was statistically on par with variety Taiwan white (6.00%). The lowest total sugar content was observed in variety Lalith (4.60%) that was on par with variety Lucknow-49 (5.10 %) and Allahabad safeda (5.10%).
Correlation coefficient analysis between total sugar content in leaves of guava with RSW population (r= 0.978) and incidence (r= 0.944) revealed that, correlation is highly significant and positive which indicates that pest incidence increases with an increase in total sugar content (Table 2.).
Reducing sugars (%)	
The reducing sugar content of guava leaves ranged from 0.65 to 1.05 %. Highest reducing sugar content was observed in guava variety Taiwan pink (1.05 %) that was statistically on par with variety Taiwan white (1.00 %). Varieties Allahabad safeda and Lucknow-49 registered 0.90 % and 0.65 % of reducing sugars, respectively. The lowest reducing sugar content was recorded in variety Lalith (0.65%).
Correlation coefficient analysis between reducing sugars in guava leaves with RSW population and incidence revealed that, correlation is significantly positive (r= 0.897, r= 0.933) indicating, pest incidence increases with an increase in total sugar content (Table 2.).
Non- Reducing sugars (%)
The non- reducing sugar content of guava leaves ranged from 3.95% to 5.15%. Highest non-reducing sugar content was observed in guava variety Taiwan pink (5.15%) that was statistically on par with variety Taiwan white (5.00%). Varieties Allahabad safeda and Lucknow- 49 registered 4.20% and 4.21% of non- reducing sugars, respectively. The lowest non- reducing sugar content was recorded in variety Lalith (3.95%).
Correlation coefficient analysis between reducing sugars in guava leaves with RSW population and incidence revealed that, correlation is highly significant and positive (r= 0.976, r= 0.923) which indicates pest incidence increases with an increase in non- reducing sugar content (Table 2).
Sugars serve as a vital source of energy for insects, especially sap-sucking pests like whiteflies, which depend on soluble carbohydrates present in the phloem for their growth and reproduction. Hence, high sugar content in host leaves provides favourable feeding conditions and enhances pest survival and fecundity. Present findings are in alignment with the findings of Kaur and Sohal (2019) also reported that guava cultivars with higher total sugars in leaves were more susceptible to whitefly infestation. Teja et al. (2024) also reported that sugar content had significantly positive correlation with pest intensity in leaves of oil palm.
Pectin content (%)	
   Pectin content in leaves of guava cultivars ranged from 0.25 to 0.50%. Highest pectin content was recorded in Taiwan pink (0.50%) which is statistically on par with Taiwan white (0.45%). Pectin content was low in varieties Lalith (0.25%), Lucknow-49 (0.35%) and Allahabad safeda (0.36%) that was statistically on par.
           Correlation coefficient analysis between pectin content in leaves of guava with RSW population and incidence revealed that, correlation is highly significant and positive (r= 0.970, r= 0.951), which indicates pest incidence increases with an increase in total phenols (Table 2.). Present findings are in line with the findings of War et al. (2012) who emphasized that cell wall component such as pectin influenced insect feeding preference and susceptibility. Patil et al. (2016) found a similar trend in cotton, where cultivars with higher pectin levels supported larger populations of sucking pests.
Total phenols (mg/g)
   Total phenol content in leaves of guava cultivars ranged from 2.85 - 5.82 mg/g. Highest phenol content was recorded in variety Lalith (5.82 mg/g), Lucknow- 49 (4.75 mg/g) and Allahabad safeda (4.28 mg/g). Lowest phenol content was recorded in varieties Taiwan pink (2.85 mg/g) and Taiwan white (3.00 mg/g).
              Correlation coefficient analysis of total phenols in leaves of guava with RSW population (r= -0.967**) and incidence (r= -987**) was highly significant and negative, which indicates that pest incidence decreases with increase in total phenol content 
 	The present findings are in agreement with Rao and Paanwar (2001), who reported that higher concentrations of phenolic compounds deter insect pests due to their direct toxic effects. Rao et al. (1990) and Acharya and Singh (2008) also observed that increased levels of phenols, tannins and related biochemical constituents were negatively correlated with whitefly population in cotton. Similar negative associations between phenolic content and pest incidence were reported by Bommesha et al. (2012) in pigeon pea and Kandakoor et al. (2013) in groundnut. In contrast, higher sugar content showed a positive correlation with pest incidence. Jat and Pareek (2003) further confirmed that total phenol content was negatively correlated with fruit borer infestation.
Moisture content (%)
Moisture content in leaves of guava cultivars ranged from 60.00 - 74.00 %. Highest moisture content was recorded in Taiwan Pink (74.00 %) which was statistically on par with Taiwan White (72.00 %). Moisture content was low in variety Lalith (60.00%) that was statistically on par with varieties Lucknow-49 (65.00 %) and Allahabad safeda (68.00 %).
Correlation coefficient analysis between total moisture content in leaves of guava with RSW population and incidence revealed that correlation is highly significant and positive (r= 0.966, r= 0.985), which indicates that the pest incidence increases with an increase in moisture content.
The present findings are in accordance with Patil et al. (2017) who reported that increased leaf succulence and water content favoured whitefly multiplication in cotton. Teja et al. (2022) also reported that the moisture content had significantly positive correlation with the pest intensity in leaves of oil palm.
Chlorophyll content (SPAD units) 
Chlorophyll content in leaves of guava cultivars ranged from 34.00 - 44.50 SPAD units. Highest chlorophyll content was recorded in variety Lalith (44.50 SPAD units) followed by varieties Lucknow- 49 (40.50 SPAD units) and Allahabad safeda (38.00 SPAD units). Chlorophyll content was low in varieties Taiwan pink (34.00 SPAD units) and Taiwan white (35.50 SPAD units).
From the correlation studies between chlorophyll content in the leaves of guava with RSW population and pest incidence revealed that, chlorophyll content in the leaves was found to be highly significant and positive (r= 0.930), indicating that an increase in chlorophyll content is associated with an increase in RSW population and pest incidence. 
 	Present findings are in accordance with the findings of Patil et al. (2016); Teja et al. (2022) also reported that higher chlorophyll content is correlated positively with pest intensity, suggesting that enhanced nutritional status benefits sap-feeding pests across crops in cotton and oil palm leaves respectively.
Titrable acidity (%)
Titrable acidity of guava leaves ranged from 0.60 to 0.90%. Highest titrable acidity was recorded in guava variety Lalith (0.90%) that was statistically on par with varieties Lucknow- 49 (0.80%) and Allahabad safeda (0.70%). The titrable acidity of guava leaves was recorded low in variety Taiwan pink (0.60%) and Taiwan white (0.65%).
Correlation coefficient analysis between titrable acidity and RSW incidence revealed a significantly negative correlation (r = -0.946; r = -0.982). This indicates that RSW infestation increases with increasing titrable acidity in guava leaves.
Similar findings were reported by Patil et al. (2016) who noted that organic acid content in host plants can directly influence whitefly population buildup. Sharma et al. (2017) observed a significant positive correlation between leaf acidity and incidence of sucking pests in guava. Suresh et al. (2019) explained that higher acidity may enhance sap flow and feeding stimulation, thereby favouring ests like RSW. Teja et al. (2022) also reported that titrable acidity in oil palm leaves exhibited a positive correlation with pest intensity.
Vitamin C (mg/g)
Vitamin C content in leaves of guava varieties varied from 0.72 to 1.12 mg/g. The highest vitamin C content was recorded in Lalith (1.12 mg/g) which was on par with varieties Lucknow- 49 (0.98 mg/g) and Allahabad Safeda (0.90 mg/g). The lowest vitamin C content was recorded in Taiwan pink (0.72 mg/g) and Taiwan white (0.75 mg/g).
Correlation coefficient analysis of vitamin C with RSW population and pest incidence revealed a highly significant and negative correlation (r = - 0.968; r = -0.990), indicating that higher vitamin C levels in guava leaves deters RSW population and infestation.
Present findings are in alignment with the findings of Patil et al. (2016) who noted that elevated vitamin C content in cotton leaves correlated with higher sucking pest densities. Sharma et al. (2017) also reported that higher ascorbic acid levels in guava cultivars were linked to increased incidence of whitefly and fruit fly. 
Total soluble solids (°Brix)
Total soluble solids (TSS) content in leaves of guava cultivars ranged from 14.50 to 17.80°Brix. The highest TSS content was observed in Taiwan pink (17.80°Brix) and Taiwan white (17.20°Brix). The lowest TSS was recorded in the variety Lalith (14.50°Brix) followed by Lucknow-49 (15.20°Brix) and Allahabad Safeda (15.50°Brix).
Correlation coefficient analysis of TSS with RSW population and pest incidence revealed a highly significant and positive correlation (r = 0.994 with r = 0.950), respectively indicating that higher TSS levels in guava leaves favour greater RSW population and infestation.
Present findings are in line with the findings of Kaur & Sohal (2019) who reported that higher TSS levels in guava leaves were associated with increased whitefly incidence. Sharma et al. (2017) highlighted that soluble sugars and metabolites in leaves enhanced pest survival and reproduction. 
Tannins (mg/g)
Tannin content in leaves of guava varieties ranged between 1.05 -1.70 mg/g. Highest tannin content was recorded in Lalith (1.70 mg/g) which was on par with varieties Lucknow- 49 (1.56 mg/g) and Allahabad Safeda (1.42 mg/g). The lowest tannin content was recorded in Taiwan pink (1.05 mg/g) which was on par with Taiwan white (1.10 mg/g).
Correlation coefficient analysis of tannins with RSW population and pest incidence revealed significant negative correlation (r = - 0.987; r = -0.984) respectively, indicating that higher levels of tannins in guava leaves decreases RSW population and infestation.
Similar findings were reported by Rao et al. (1990) who also concluded that the presence of higher concentrations of biochemical components like phenols, tannins and other nutritional components (P, Mg and Mn) conferred resistance to whitefly in cotton. Chandrashekhar et al. (2008) also revealed that tannin and phenol contents showed significantly negative correlation with per cent infestation. Kandakoor et al. (2013) also reported that the incidence of thrips in groundnut was significantly negatively correlated with phenols and tannins. Teja et al. (2022) also reported that tannin content in oil palm leaves exhibited a negative correlation with pest intensity.

Conclusion

The present investigation clearly demonstrated significant varietal variation in the susceptibility of guava to Rugose spiralling whitefly (Aleurodicus rugioperculatus Martin). Among the five guava varieties assessed, Lalith exhibited the lowest whitefly population per leaf, indicating a comparatively tolerant response. Biophysical attributes such as increased leaf length, leaf width and leaf area showed strong positive associations with RSW population, whereas greater leaf lamina thickness and higher trichome density were negatively correlated with pest incidence. Biochemical analysis revealed that elevated levels of sugars, moisture content, chlorophyll and total soluble solids enhanced pest proliferation, while higher concentrations of phenols, pectin, titratable acidity and vitamin C were associated with suppression of whitefly population. Overall, the findings underscore that resistance to RSW in guava is a multifaceted trait governed by the interplay of biophysical and biochemical factors, and that genotypes possessing thicker leaves, dense trichomes and enriched defensive biochemical constituents can serve as valuable resources in breeding programmes aimed at developing whitefly-resistant guava cultivars.







Table 1. Influence of biophysical characters of guava leaves on   RSW (A. rugioperculatus) population and pest incidence



	Name of the cultivar
	Leaf length (cm)
	Leaf width (cm)
	Leaf area
(cm2)
	Leaf  lamina thickness (mm)
	Trichomes /cm2
	Average RSW population/leaf

	Taiwan pink
	12.77
(3.72)
	5.91
(2.62)
	75.60
(8.75)
	0.27
(1.12)
	12.46
(3.66)
	45.00
(42.05)


	Taiwan white
	12.60
(3.70)
	5.72
(2.59)
	73.47
(8.63)
	0.33
(1.15)
	14.25
(3.90)
	40.00
(41.05)


	Allahabad safeda
	11.59
(3.54)
	5.20
(2.49)
	60.97
(7.87)
	0.41
(1.18)
	20.25
(4.60)
	28.00
(28.77)


	Lucknow- 49
	11.71
(3.55)
	5.57
(2.56)
	65.60
(8.16)
	0.37
(1.17)
	18.55
(4.42)
	32.00
(34.28)


	Lalith
	11.32
(3.50)
	5.04
(2.45)
	       59.21
      (7.76) 
	0.46
(1.20)
	22.15
(4.81)
	15.00
(22.62)

	S.E (m)
	0.043
	0.017
	0.014
	0.01
	0.009
	1.01

	CD @ 5%
	0.143
	0.057
	0.046
	0.05
	0.028
	3.05

	Correlation with RSW population
	+0.840** 
	+0.780**
	+0.890**
	-0.920**
	-0.820**
	

	Correlation with 
pest incidence
	+0.910**
	+0.730**
	+0.891**
	-0.940**
	-0.770**
	



































* Significant at 5% level (p < 0.05)
** Significant at 1% level (p < 0.01)
 



 Table 2 Biochemical composition of leaves of different guava varieties against RSW infestation.
	
	Total
sugars (%)
	Reducing sugars (%)
	Non-reducing sugars (%)
	Pectin (%)
	Total phenols (mg/g)
	Moisture content (%)
	Chlorophyll
Content (SPAD)
	Titrable acidity (%)
	Vit. C (mg/g)
	TSS (oBrix)
	Tannins (mg/g)
	RSW population

	Taiwan 
Pink
	6.20
(2.62)
	1.05
 (1.04)
	5.15
(2.26)
	0.50 
(0.70)
	 2.85
(1.68)
	74.00
(8.60)
	34.00
(5.83)
	0.60
(0.77)
	0.72
(0.84)
	17.80
(4.21)
	1.05
(1.02)
	45.20

	Taiwan 
White
	6.00
(2.58)
	1.00
(1.00)
	5.00
(2.20)
	0.45
(0.67)
	3.00
(1.73)
	72.00
(8.44)
	35.50
(5.95)
	0.65
(0.80)
	0.75
(0.86)
	17.20
(4.14)
	1.10
(1.04)
	40.56

	Allahabad safeda
	5.00
(2.00)
	0.88
(0.86)
	4.21
(2.05)
	0.35
(0.54)
	4.75
(2.37)
	65.00
(8.06)
	40.50
(6.36)
	0.80
(0.89)
	0.98
(1.00)
	15.20
(3.90)
	1.56
(1.24)
	28.85

	Lucknow- 49
	5.10
(2.15)
	0.90
(0.89)
	4.20
(2.04)
	0.36
(0.60)
	4.28
(2.16)
	68.00
(8.24)
	38.00
     (6.16)
	0.70
(0.83)
	0.90
(0.94)
	15.50
(3.93)
	1.42
(1.19)
	32.00

	Lalith
	4.60 (1.90) 
	0.65
(0.79)
	3.95
(1.98)
	0. 25
(0.50)
	5.82
(2.41)
	60.00
(7.94)
	44.50
(6.67)
	0.90
(0.94)
	1.12
(1.05)
	14.50
(3.80)
	1.70
(1.30)
	15.42

	S.E(m)
	0.14
	0.04
	0.06
	0.02
	0.15
	1.80
	1.45
	0.04
	0.04
	0.24
	0.04
	1.01

	CD
	0.42
	0.14
	0.20
	0.04
	0.46
	0.31
	3.30
	0.09
	0.12
	0.74
	0.14
	3.05

	Correlation with RSW population
	+0.978**
	+0.897*
	+0.976**
	-0.970**
	-0.967**
	+0.966**
	+0.930**
	-0.946*
	-0.968**
	+0.994**
	+0.950*
	

	Correlation with pest incidence
	+0.944*
	+0.933*
	+0.923**
	-0.951*
	- 0.987**
	+0.985**
	+0.982**
	0.982**
	-0.99**
	-0.987**
	-0.984**
	


* Significant at 5% level (p < 0.05)
** Significant at 1% level (p < 0.01)
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