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ABSTRACT

	
Aims: Whitefly population and weather data, including temperature (minimum and maximum), minimum relative humidity, and maximum relative humidity, were correlated. The effectiveness of several compounds against whiteflies on roses.
Study design: RCBD (Randomized Complete Block Design) was the method used in the experiment. The polyhouse, which was separated into three equal-sized blocks (14.6 m × 1.52 m), was used to plant the rose variety "Top secret." Eleven subplots, each measuring 1.11 m by 1.52 m, were created from each block. Five plants were cultivated at a suggested spacing of 35 cm by 25 cm in each plot.
Place and Duration of Study: The present investigation was worked out in the experimental block of Division of Floriculture & Landscaping Architecture, SKUAST-K, Shalimar campus, Srinagar from March 2022 to December 2022 under protected condition.
Methodology: Ten rose plants were chosen at random to be observed in a polyhouse setting in order to document the seasonal occurrence of whiteflies. Observations were made with a hand lens (10X). One day before the initial spray, the pre-count of whiteflies on roses was taken. Post-count observations were made at 1, 3, 7, and 15 days following the spray. Three randomly chosen plants from each treatment were observed. At intervals of 14 days, a second round of spraying was carried out, and the same observations were made. A statistical analysis was performed on the recorded data.
Results: The peak whitefly incidence on leaves was observed in 31st SMW (3.55 whiteflies/leaf) at 20.4°C (minimum temperature), 33°C (maximum temperature), 66.7% (minimum RH) and 88.5% (maximum RH) whereas peak whitefly incidence on flowers was observed in 28th SMW (11.05 whitefly/flower) at 20°C (minimum temperature), 29.5°C (maximum temperature), 92% (maximum RH) and 70% (minimum RH).  Correlation studies revealed whitefly population to be positively and highly significantly correlated with temperature (minimum and maximum) while highly significantly and negatively correlated with RH (minimum and maximum). Regression analysis revealed 65.3 and 55.9 per cent variation in whitefly population on leaves and flowers respectively due to weather parameters. In management of whitefly/leaf/flower, T6 (Acetamiprid 20% SP @ 0.2g/L) was reported as most effective treatment followed by T7 (Thiamethoxam 25% WDG @ 0.3g/L).
Conclusion: The peak incidence of whitefly was observed in August. Use of different newer molecules along with entomopathogens and botanicals and also use of bio control agents for the control of whitefly.
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1. INTRODUCTION

Rose (Rosa spp.) is one of the most important ornamental crops grown worldwide and holds a prominent position in the floriculture industry due to its aesthetic value, wide adaptability, and high market demand. In India, rose cultivation has expanded rapidly under both open field and protected conditions, contributing significantly to income generation and employment opportunities (Anumala et al., 2021). Protected cultivation, particularly polyhouses and greenhouses, has gained momentum in temperate regions like Kashmir as it allows year-round production, improved flower quality, and higher productivity. However, the controlled environment of protected structures also favors the buildup of insect pests, posing a major challenge to sustainable rose production. Owing to the sustained initiatives of SKUAST-K in collaboration with the Government of Jammu & Kashmir, the floriculture sector in the state has witnessed notable growth, with the cultivated area reaching approximately 0.75 thousand hectares and annual production amounting to 0.42 thousand metric tonnes of loose flowers and 1.82 thousand metric tonnes of cut flowers (Sheikh et al., 2017).
Among the various insect pests infesting rose, the whitefly Bemisia tabaci (Gennadius) (Hemiptera: Aleyrodidae) has emerged as a serious threat under protected conditions. B. tabaci is a highly polyphagous pest with a wide host range, infesting several agricultural, horticultural, and ornamental crops. Both nymphs and adults cause damage by sucking plant sap, leading to chlorosis, leaf curling, reduced vigor, and overall decline in plant health. In addition, whiteflies excrete honeydew, which promotes the growth of sooty mould, thereby reducing photosynthetic efficiency and market value of ornamental plants like rose (Mallik et al., 1998). The whitefly, Bemisia tabaci (Hemiptera: Aleyrodidae) is a destructive insect pest and vector of begomoviruses, which transmits virus diseases in several important crop plants leading to severe losses in yield and quality. Whiteflies also attack and cause direct feeding damage to large number of plant species (Chandrashekar et al., 2017).

2. material and methods 

The present investigation was conducted on the rose cultivar ‘Top-Secret’ grown under protected conditions in a polyhouse at the Floriculture Experimental Field, Faculty of Horticulture (FOH), SKUAST-K, Shalimar Campus, Srinagar. The crop was planted at a spacing of 35 cm × 20 cm. Observations on the incidence of whitefly on rose were recorded at weekly intervals from March to December 2022. For this purpose, ten rose plants were randomly selected and examined regularly using a 10× hand lens. The influence of abiotic factors, namely maximum and minimum temperature and relative humidity, on whitefly population dynamics was also evaluated during the study period. Daily records of temperature (°C) and relative humidity (%) were obtained using a digital temperature and humidity meter. Simple correlation analyses were performed to determine the relationship between whitefly incidence and prevailing temperature and relative humidity under protected conditions in Kashmir. 
The rose cultivar ‘Top Secret’ was grown under protected conditions in a polyhouse measuring 14.6 m × 6.0 m. The experimental area was divided into three equal blocks (14.6 m × 1.52 m), each constituting a replication. Further, each block was subdivided into eleven subplots of 1.11 m × 1.52 m. Each subplot represented a treatment and consisted of five rose plants maintained at the recommended spacing of 35 cm × 25 cm. In total, eleven treatments were evaluated with three replications, and the experiment was laid out in a Randomized Complete Block Design (RCBD). Pre-treatment observations on the incidence of whitefly on rose were recorded one day prior to the first spray. The treatments were applied using a hand-operated sprayer. Post-treatment observations were taken at 1, 3, 7, and 15 days after spraying. Data were collected from two randomly selected plants per treatment. A second spray was applied after a 14-day interval, and observations were recorded following the same schedule. The recorded data were subsequently subjected to appropriate statistical analysis.Whiteflies trapped on yellow sticky trap
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3. results and discussion
The population density of whiteflies on rose leaves ranged 0.10 to 15 whiteflies/leaf during the period of investigation. No incidence of whitefly on rose leaves was recorded in 12th SMW (March) followed by which the population started to increase from 14th SMW (April) with 0.10 whiteflies/leaf reaching the up to peak infestation level during 31st SMW with 15 whiteflies/leaf when mean maximum temperature was 33°C. 
Table 1. Treatment details (different molecules) against two spotted spider mites on rose under protected conditions.
	[bookmark: _Hlk136815496]T1
	Spiromesifen 240% SC @0.4ml/L

	T2
	Fenazaquin 10% EC @0.4ml/L

	T3
	Abamectin 1.9% EC@0.5ml/L

	T4
	Fipronil 5%SC @ 1 ml/L

	T5
	Thiacloprid 21.7% SC @0.5ml/L

	T6
	Acetamiprid 20%SP@ 0.2g/L

	T7
	Thiamethoxam 25%WDG @ 0.3g/L

	T8
	Lecanicillium lecanii (1x108 CFU’s/ml) @ 5ml/L

	T9
	Chlorfenpyr 10% SC @ 1ml/L

	T10
	Nimbecidine 0.03% @5ml/L

	T11
	 Untreated control 


Further, the whitefly population started to decline in a gradual manner till 49th SMW (December) with 0.35 whiteflies/leaf. There was no incidence of whitefly recorded during 50th to 52nd SMW (December). The population density of whiteflies on rose leaves ranged 0.19 to 7.81 whiteflies/leaf. 


Fig-1:	Seasonal incidence of whitefly on leaves and flowers in Rose under protected conditions during March 2022- December 2022
However, no incidence of whitefly was reported during the month of March. The population was observed during April (0.19 whiteflies/leaf) followed by a gradual build up population and reaching up to the peak infestation level during August (7.81 whiteflies/leaf) when a mean maximum temperature of 34.2°C. After this, the whitefly population started declining at a steady rate till December (0.09 whiteflies/leaf).  The population density of whitefly on flowers of rose ranged 0.05 to 11.05 whiteflies/flower during the course of investigation (Table 2). However, no incidence was recorded during 12th SMW to 14th SMW. The population density of whitefly on rose flowers was reported in 15th SMW (April) with 0.20 whiteflies/flower, followed by the steady increase in the infestation levels reaching up to the peak infestation level in 28th SMW (July) with 11.05 whiteflies/flower at a mean maximum temperature was 29.5°C recorded. Thereafter, population started gradually decline till 50th SMW (December) with 0.05 whiteflies/flower. No incidence of whitefly was recorded during 51th and 52nd SMW (December). The whitefly population ranged 0.09 to 8.45 whiteflies/flower on rose flowers during the course of investigation. The incidence of whitefly was noticed from April with 0.14 whiteflies/flower and increased gradually reaching up to the maximum infestation level in September with 8.45 whiteflies/flower at a mean maximum temperature of 32.7°C. This was followed by the gradual decline in the population levels till December (0.10 whiteflies/flower). The population of whitefly was observed build-up from first week of April (14th SMW). The peak of whitefly infestation was recorded in 2nd week of July (28th SMW) on flowers and 31st SMW on leaves at a mean maximum temperature of 33 and 29.5°C followed by the gradual decline in whitefly population, which is in line with Zehra et al. (2022) who also noticed commencement of whitefly population in 13th SMW and peak whitefly incidence was recorded during 28th SMW. This could be due to higher temperatures influencing overall insect’s activity like growth and development.
The data presented in Table 2 revealed a highly significant positive correlation was recorded between whitefly on leaves and minimum temperature (r = 0.625) and maximum temperature (r =0.526). A highly significant negative correlation was found between whitefly on leaves and minimum relative humidity and maximum relative humidity (r = -0.549 & -0.483 respectively). A highly significant positive correlation was reported between whitefly population on flowers and minimum temperature (r = 0.512) and maximum temperature (r = 0.520). A negative and non-significant correlation was reported between whitefly population on rose flowers and minimum relative humidity (r = -0.201) and negative and highly significant correlation maximum with relative humidity (r = -0.557). The multiple regression studies showed 65.3 and 55.9 per cent variability of whitefly population on account of weather parameters on leaves and flowers respectively. 
The present investigation reported a positive and highly significant correlation between whitefly population and temperature (minimum and maximum) which is in the line with Sharma et al. (2017) who observed a positive correlation between whitefly population and temperature (maximum and minimum). Related to the whitefly's accelerated pace of reproduction and growth in response to a warmer environment. The current study further recorded a significant and negative correlation between whitefly population and relative humidity and the similar results were presented by Subba et al. (2017). This may be because higher humidity levels significantly impede the growth and development of insects.
Estimation of the individual effect of weather parameters on the whitefly population was also recorded and per cent variation of 67, 40, 1 and 2 in whitefly population on leaves and 26, 24, 2 and 1 on flowers because of minimum temperature, maximum temperature, minimum relative humidity and maximum relative humidity, respectively was observed.  
Table-2: Relationship between population of whitefly on rose and weather parameters (temperature, °C and relative humidity, %) under protected conditions
	         whitefly
	Correlation coefficient values (r)
	R2
	Multiple Regression Equation

	
	Temperature (°C)
	Relative Humidity (%)
	
	

	
	Minimum (X1)
	Maximum (X2)
	Minimum (X3)
	Maximum (X4)
	
	

	Number of whitefly/leaves
	0.625**
	0.526**
	-0.549**
	-0.483**
	0.653
	Y= -29.314+0.015X1+0.435X2+0.058X3+0.203X4

	Number of whitefly/flowers
	0.512**
	0.520**
	-0.201
	-0.557**
	0.559
	Y= -17.860-0.011X1+0.352X2-0.007X3+0.150X4


 Correlation is significant at the 0.05 level
** Correlation is significant at the 0.01 level 
Pre-treatment count of whiteflies recorded one day before spray i.e., 1DBS * revealed population levels ranged 3.77 to 4.89 whiteflies/leaf and exhibited non-significant variation among different treatments (Table 3).
At 1 DAS, T6 (Acetamiprid 20% SP @ 0.2g/l) was found highly effective among all treatments with 2.44 whiteflies/leaf followed by T4 (Fipronil 5% SC @ 1ml/L) with 2.77 whiteflies/leaf were found to be the top treatments and did not differ significantly followed by T9 (Chlorfenapyr 10% SC @ 1ml/L) with 3.00 whiteflies/leaf followed by T7 (Thiamethoxam 25% WDG @ 0.3 g/l) with 3.44 whiteflies/leaf. The least effective treatment against whiteflies was reported to be T1 (Spiromesifen 240SC @0.4 ml/l) with 4.44 whiteflies/leaf.
At 3 DAS, the whitefly population ranged 2.11 to 4.00 whiteflies/leaf. T6 (2.11 whiteflies/leaf) followed by T7 (2.33 whiteflies/leaf) were found to be the top treatments and did not differ significantly followed by T5 (2.55 whiteflies/leaf) followed by T9 (2.77 whiteflies/leaf). The least effective treatment against whiteflies was found to be T1 with 4.00 whiteflies/leaf.
At 7 DAS, T6 (1.44 whiteflies/leaf) followed by T7 (1.66 whiteflies/leaf) were found to be the top treatments and did not differ significantly followed by T9 (1.88 whiteflies/leaf) followed by T4 (2.11 whiteflies/leaf). The least effective treatment against whiteflies was found to be T10 with 3.66 whiteflies/leaf.
At 15 DAS, T6 with 1.33 whiteflies/leaf followed by T7 with 1.66 whiteflies/leaf recorded the lowest whitefly population and exhibited non-significant variation between each other followed by T4 with 1.88 whiteflies/leaf followed by T10 with 2.11whiteflies/leaf. Whereas, T3 with 3.55 whiteflies/leaf showed poor efficacy in suppressing the whitefly population. However, all the treatments outperformed the untreated control (6.11 whiteflies/leaf) significantly.
Pre-treatment count of whiteflies recorded one day before spray i.e., 1DBS revealed population levels ranged 4.77 to 7.77 whiteflies/flower and exhibited non-significant variation among different treatments (Table 4).
At 1 DAS, the lowest whitefly population on flowers was recorded in T6 with 3.11 whiteflies/flower followed by T7 with 3.33 whiteflies/flower and followed by T8 with 3.66 whiteflies/flower. The least efficient treatment was found to be T9 (5.78 whiteflies/flower). However, all the treatments significantly excelled over the control (5.89 whiteflies/flower).
At 3DAS, T6 with 2.88 whiteflies/flower reported the lowest population of whiteflies followed by T7 with 3.11 whiteflies/flower, followed by T8 with 3.55 whiteflies/flower followed by T4 with 3.77 whiteflies/flower and followed by T3 with 4.11 whiteflies/flower while T9 with 5.33 whiteflies/flower showed least efficacy in controlling the whitefly population. 
At 7 and 15 DAS, the lowest population of whitefly were reported in T6 (2.78 and 2.11 whiteflies/flower, respectively) followed by T7 (3.00 and 2.33 whiteflies/flower, respectively) and T8 (3.44 and 2.55 whiteflies/flower, respectively) while T10 (4.55 and 4.00 whiteflies/flower, respectively) showed the lowest efficacy. The highest population of whiteflies was observed in untreated control (5.88 and 5.55 whiteflies/flower, respectively).
In second round of spray, 1 DAS, T6 (1.11 whiteflies/leaf) followed by T7 (1.33 whiteflies/leaf) recorded the minimum whitefly population among all the treatments followed by T4 (1.55 whiteflies/leaf) followed by T9 (1.77 whiteflies/leaf) while the least effective treatment against whiteflies was found to be T2 with 3.22 whiteflies/leaf. (Table 3).
A similar trend was observed at 3DAS where the population ranged 1.11 to 3.22 showing non-significant variation among different treatments.
At 7 DAS, T6 with 1.00 whiteflies/leaf was found superior followed by T7 with 1.22 whiteflies/leaf, T8 with 1.44 whiteflies/leaf and T4 with 1.66 whiteflies/leaf, while as least efficiency in controlling the whitefly population was observed in T10 with 3.55 whiteflies/leaf. 
At 15 DAS, T6 was found highly efficient over other treatments by recording the lowest whitefly population with 0.89 whiteflies/leaf followed by T7 with 1.11 whiteflies/leaf, T4 with1.33 whiteflies/leaf and T8 with 1.55 whiteflies/leaf. Whereas, lowest efficiency in controlling the whitefly population was observed in T9 with 3.00 whiteflies/leaf. However, all the treatments significantly superior over untreated control (6.55 whiteflies/leaf).
At 1 DAS, T6 with 1.55 whiteflies/flower and T7 with 1.89 whiteflies/flower recorded the lowest population followed by T4 and T8 with 2.11 and 2.44 whiteflies/flower respectively that did not differ significantly with each other followed by T5 with 2.77 whiteflies/flower. T10 was observed as the least effective treatment against whiteflies with 4.00 whiteflies/flower. (Table 4). 
Table 3: Comparative bio-efficacy of treatments against whitefly infesting rose leaves
	Treatments
	Number of whiteflies/leaf (1st spray)
	Number of whiteflies/ leaf (2nd spray)
	Per cent protection

	
	1DBS
	1DAS
	3DAS
	7DAS
	15DAS
	1DAS
	3DAS
	7DAS
	15DAS
	

	[bookmark: _GoBack]T1: Spiromesifen 240%SC @0.4 ml/L
	4.22 (2.28)*
	4.44 (2.33)
	4.00 (2.23)
	3.11 (2.02)
	3.11 (2.02)
	2.88 (1.97)
	2.44 (1.85)
	2.33 (1.81)
	2.22 (1.79)
	66.10

	 T2: Fenazaquin 10% EC @0.4 ml/L
	4.33 (2.31)
	4.22 (2.27)
	3.66 (2.15)
	3.44 (2.11)
	3.33 (2.07)
	3.22 (2.05)
	3.00 (2.00)
	2.88 (1.97)
	2.77 (1.94)
	57.70

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	3.99 (2.23)
	4.00 (2.23)
	3.44 (2.11)
	2.89 (1.95)
	3.55 (2.13)
	2.66 (1.91)
	2.66 (1.91)
	2.55 (1.87)
	2.55 (1.87)
	61.06

	T4: Fipronil 5% SC @ 1 ml/L
	4.22 (2.25)
	2.77 (1.93)
	2.88 (1.97)
	2.11 (1.75)
	1.88 (1.69)
	1.55 (1.59)
	1.55 (1.59)
	1.66 (1.63)
	1.33 (1.52)
	79.69

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	3.77 (2.18)
	3.66 (2.16)
	2.44 (1.85)
	2.33 (1.82)
	2.55 (1.87)
	2.00 (1.73)
	2.00 (1.73)
	1.89 (1.69)
	1.77 (1.66)
	72.97

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	4.22 (2.28)
	2.44 (1.85)
	2.11 (1.76)
	1.44 (1.56)
	1.33 (1.52)
	1.11 (1.44)
	1.11 (1.45)
	1.00 (1.41)
	0.89 (1.36)
	86.41

	T7: Thiamethoxam 25% WDG @ 0.3 g/L
	4.33 (2.31)
	3.44 (2.09)
	2.33 (1.82)
	1.66 (1.62)
	1.66 (1.63)
	1.33 (1.52)
	1.33 (1.52)
	1.22 (1.48)
	1.11 (1.43)
	83.05

	T8: Lecanicillium lecanii @ 5ml/L
	3.88 (2.21)
	3.22 (2.05)
	2.55 (1.87)
	2.55 (1.87)
	2.44 (1.85)
	2.44 (1.85)
	1.77 (1.66)
	1.44 (1.56)
	1.55 (1.59)
	76.33

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	4.77 (2.40)
	3.00 (1.99)
	2.77 (1.94)
	1.88 (1.69)
	2.88 (1.97)
	1.77 (1.66)
	3.22 (2.04)
	3.22 (2.05)
	3.00 (2.00)
	54.19

	T10: Nimbecidine 0.03 % @ 5 ml/L
	4.44 (2.33)
	3.77 (2.18)
	3.33 (2.08)
	3.66 (2.16)
	2.11 (1.75)
	2.22 (1.79)
	2.22 (1.79)
	3.55 (2.13)
	2.00 (1.72)
	69.46

	T11: Control
	4.89 (2.42)
	5.11 (2.47)
	5.55 (2.56)
	5.77 (2.60)
	6.11 (2.66)
	6.22 (2.68)
	6.55 (2.75)
	6.33 (2.70)
	6.55 (2.75)
	-

	C.D (p≤ 0.05)
	NS
	0.34
	0.29
	0.34
	0.34
	0.27
	0.26
	0.30
	0.32
	-

	S.E(m) ±
	0.12
	0.12
	0.10
	0.11
	0.11
	0.09
	0.09
	0.10
	0.11
	-

	C.V.
	9.20
	9.36
	8.42
	10.31
	10.26
	8.66
	8.24
	9.45
	10.40
	-


DBS- Day before spray, DAS- Days after spray and (    )*figures in parentheses are square root transformations and NS-Non-significant 
At 3 DAS, T6 followed by T7 and T4 (1.22, 1.66 and 1.88 whiteflies/flower, respectively) showed their superiority over other treatments and exhibiting non-significant variation with each other followed by T8 with 2.11 whiteflies/flower. Lowest efficacy was shown by T9 with 3.66 whiteflies/flower. 
At 7 and 15 DAS, T6 lowest whitefly population was recorded with 1.11 and 1.00 whiteflies/flower, respectively was found to be the best treatment against whiteflies followed by T7 with 1.33 and 1.22 whiteflies/flower, respectively and followed by T4 with 1.55 and 1.44 whiteflies/flower, respectively that differ non-significantly with each other, whereas T9 with 3.11 and 3.22 whiteflies/flower, respectively continued to show poor efficacy among all treatments. However, all the treatments outperformed the control (7.22 and 7.66 whiteflies/flower, respectively) significantly.
The present experiment revealed T6 (Acetamiprid 20% SP @ 0.2g/L) as the most effective among all treatments for controlling whitefly population followed by T7 (Thiamethoxam 25% WG @0.3g/L) and T4 (Fipronil 5% SC @1ml/L). The conclusions are in agreement with Subba et al. (2017) who revealed that Acetamiprid was found most effective for controlling whitefly in tomato and brinjal crop, whereas Shalini et al. (2019) reported Thiamethoxam and Fipronil to be highly effective against whiteflies in gerbera. 
Table 4:  Comparative bio-efficacy of treatments against whitefly infesting rose flowers
	Treatments
	Number of whiteflies/flower (1st spray)
	Number of whiteflies/ flower (2nd spray)
	Per cent protection

	
	1DBS
	1DAS
	3DAS
	7DAS
	15DAS
	1DAS
	3DAS
	7DAS
	15DAS
	

	T1: Spiromesifen 240%SC @0.4 ml/L
	5.66 (2.57)*
	5.22 (2.49)
	5.00 (2.45)
	4.11 (2.26)
	3.33 (2.08)
	3.22 (2.05)
	3.00 (2.00)
	2.44 (1.85)
	2.33 (1.82)
	69.58

	T2: Fenazaquin 10% EC @0.4 ml/L
	5.22 (2.49)
	5.11 (2.45)
	4.77 (2.40)
	4.33 (2.31)
	3.66 (2.15)
	3.44 2.10)
	3.22 (2.05)
	2.66 (1.91)
	2.55 (1.88)
	66.71

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	6.00 (2.64)
	4.33 (2.31)
	4.11 (2.26)
	3.66 (2.16)
	3.44 (2.11)
	3.78 (2.18)
	2.66 (1.91)
	2.88 (1.97)
	2.77 (1.94)
	63.83

	T4: Fipronil 5% SC @ 1 ml/L
	4.77 (2.40)
	4.00 (2.23)
	3.77 (2.18)
	3.22 (2.05)
	2.88 (1.97)
	2.11 (1.76)
	1.88 (1.69)
	1.55 (1.59)
	1.44 (1.55)
	81.20

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	7.22 (2.86)
	4.11 (2.26)
	4.33 (2.31)
	3.88 (2.21)
	2.55 (1.88)
	2.77 (1.93)
	2.33 (1.81)
	1.77 (1.65)
	1.89 (1.69)
	75.32

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	6.44 (2.72)
	3.11 (2.02)
	2.88 (1.97)
	2.78 (1.94)
	2.11 (1.76)
	1.55 (1.59)
	1.22 (1.48)
	1.11 (1.44)
	1.00 (1.41)
	86.94

	T7: Thiamethoxam 25% WDG @ 0.3 g/L
	6.11 (2.66)
	3.33 (2.07)
	3.11 (2.02)
	3.00 (2.00)
	2.33 (1.82)
	1.89 (1.69)
	1.66 (1.63)
	1.33 (1.50)
	1.22 (1.47)
	84.07

	T8: Lecanicillium lecanii @ 5ml/L
	6.77 (2.79)
	3.66 (2.16)
	3.55 (2.13)
	3.44 (2.09)
	2.55 (1.87)
	2.44 (1.84)
	2.11 (1.76)
	2.00 (1.72)
	1.66 (1.63)
	78.32

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	7.77 (2.92)
	5.78 (2.60)
	5.33 (2.52)
	3.88 (2.21)
	2.77 (1.94)
	3.00 (2.00)
	3.66 (2.15)
	3.11 (2.02)
	3.22 (2.05)
	7.96

	T10: Nimbecidine 0.03 % @ 5 ml/L
	7.00 (2.82)
	4.66 (2.38)
	4.66 (2.38)
	4.55 (2.35)
	4.00 (2.23)
	4.00 (2.23)
	2.89 (1.96)
	2.22 (1.79)
	2.11 (1.75)
	72.45

	T11: Control
	5.55 (2.56)
	5.89 (2.62)
	5.99 (2.64)
	5.88 (2.62)
	5.55 (2.56)
	6.33 (2.71)
	7.11 (2.84)
	7.22 (2.87)
	7.66 (2.94)
	-

	C.D (p≤ 0.05)
	NS
	0.32
	0.24
	0.27
	0.29
	0.33
	0.33
	0.31
	0.28
	-

	S.E(m) ±
	0.16
	0.11
	0.08
	0.09
	0.10
	0.11
	0.11
	0.11
	0.09
	-

	C.V.
	10.53
	8.02
	6.16
	7.27
	8.42
	9.61
	9.85
	9.86
	8.88
	-


DBS- Day before spray, DAS- Days after spray and (    )* figures in parentheses are square root transformations and NS-Non-significant



Fig-2: Effect Of Different Treatments Against Whitefly in Leaves and Flowers of Rose (%)

4. Conclusion

	The following recommendations are suggested for whitefly control based on the findings of this investigation: (1) August was the month with the highest whitefly occurrence. Therefore, before the pest population reaches its peak, it can be suppressed by employing management techniques. (2) Using various molecules in conjunction with botanicals and entomopathogens improves the mite infestation. (3) It is advisable to promote the use of biocontrol agents to control the pest population.
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SEASONAL INCIDENCE OF WHITEFLY ON ROSE PLANT

WHITEFLY	Whitefly Per leaf	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	0	0	0.1	0.25	0.1	0.3	0.9	1	1.1000000000000001	2.1	1.8	2	1.33	1.77	3.25	3	5.85	7.85	8.85	15	4.25	5	7	9	4.1500000000000004	5.5	5.4	4	3.6	3	1.75	3	2.75	3	1.75	1.1000000000000001	0.55000000000000004	0.35	0	0	0.05	WHITEFLY	WhiteflyPer flower	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	0	0	0	0.2	0.35	0	1	1.1000000000000001	2.2000000000000002	3.65	4	6.2	5.5	4.2	5	8.89	11.05	1.1000000000000001	1.5	1.3	4.8499999999999996	6.5	5.85	4.25	5.5	7	11	10.25	9.85	8.6999999999999993	5.4	4	3.6	1.05	1.35	1.1000000000000001	1	0.35	0.05	0	0	TEMPERATURE	Max.	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	24.2	28.7	29.35	26.21	22.28	27.5	27	31.6	29	29	28	34.5	33	22.3	36.5	34	29.5	34	32	33	30	33.200000000000003	31	34	34.200000000000003	33.5	32.4	30	29.5	28.7	24	24.5	22.8	13.64	15.5	16.78	15.14	12.64	13.5	13.94	10.73	TEMPERATURE	Min.	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	9.2799999999999994	9	9.44	10.28	10.57	11	13	14	13.5	13	15.5	15	17.5	16	20	24	20	21.4	23.5	20.399999999999999	21.6	21	20.5	19.5	18.5	15	16.7	15	12	11	8	5	7.5	7	3.57	1.85	-1.24	-1.1000000000000001	1	-2.6	-2.125	         RH	Max	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	79	73	70	74	79	77	83	74.5	73	77.7	71	62	73	90.5	80	82	92	88	90	88.5	91	88.5	85	82.7	83	81	78.2	88.4	87	79	96	94.5	94	92.57	95.42	94.42	92	95	94.5	94.28	94.25	         RH	Min	SMW 12( 19 th March-25th March)	SMW 13 ( 26 th March- 1st April)	SMW 14(2nd April- 8th April)	SMW 15(9th April- 15 th April)	SMW 16(16 th April- 22nd April)	SMW 17( 23 rd April- 29 th April)	SMW 18( 30 th April- 6 th May)	SMW 19(7 th May- 13 th May)	SMW 20 (14 th May- 20 th May)	SMW 21 (21 st May -27 th May)	SMW 22 (28 th May- 3rd June)	SMW 23( 4th June- 10 th June)	SMW 24(11 th June- 17 th June )	SMW 25( 18 th June- 24 th June)	SMW 26( 25 th June- 1 st July )	SMW 27( 2 nd July- 8 th July)	SMW 28( 9 th July-15 th July)	SMW 29( 16 th July- 22 nd July)	SMW 30( 23 rd July- 29 th July)	SMW 31( 30 th July- 5 th August)	SMW 32 (6 th Aug.- 12 th Aug.)	SMW 33 (13 th Aug.- 19 th Aug.)	SMW 34 (20 th Aug.-26 th Aug.)	SMW 35( 27 th Aug.- 2 nd Sept.)	SMW 36 ( 3rd Sept.- 9 th Sept. )	SMW 37 ( 10 th Sept.- 16 th Sept )	SMW 38 (17 th Sept.- 23 rd Sept.)	SMW 39 (24 th Sept.- 30 th Sept.)	SMW 40 ( 1 st Oct.- 7 th Oct.)	SMW 41 ( 8 th Oct.- 14 th Oct.)	SMW 42 (15 th Oct.- 21 st Oct.)	SMW 43 (22 nd Oct.- 28 th Oct.)	SMW 44 ( 29 th Oct.- 4 th Nov.)	SMW 45( 5 th Nov.- 11 th Nov.)	SMW 46 ( 12 th Nov.- 18 th Nov.)	SMW 47 ( 19 th Nov.- 25 th Nov.)	SMW 48 ( 26 th Nov.- 2 nd Dec.)	SMW 49 ( 3 rd Dec.- 9 th Dec.)	SMW 50 ( 10 th Dec.- 16 th Dec.)	SMW 51 ( 17 th Dec.- 23 rd Dec.)	SMW 52 ( 24 th Dec.- 31 st Dec.) 	44	28	35	56	63	46	59	41	57	55.4	51	40.5	45	86	49	63.6	70	65.5	66.2	66.7	63	63.5	69	56	49	55	49	50	40.299999999999997	53	58	74.7	65	80.5	79.569999999999993	76	76.28	76.5	73.5	70	89.75	STANDARD METEROLOGICAL WEEK


TEMPERATURE(0C), RELATIVE HUMIDITY(%) 


SUM OF NUMBER OF WHITEFLLIES/LEAF/FLOWER 




Leaves	
T1: Spiromesifen 	 T2: Fenzaquin 	T3: Abamectin 	T4: Fipronil 	T5: Thiocloprid 	T6: Acetamiprid 	T7: Thiomathoxam 	T8: Lecanicillium lecanii 	T9: Chlorfenpyr 	T10: Nimbeccidine 	T11: Control	66.099999999999994	57.7	61.06	79.69	72.97	86.41	83.05	76.33	54.19	69.459999999999994	0	Flowers	
T1: Spiromesifen 	 T2: Fenzaquin 	T3: Abamectin 	T4: Fipronil 	T5: Thiocloprid 	T6: Acetamiprid 	T7: Thiomathoxam 	T8: Lecanicillium lecanii 	T9: Chlorfenpyr 	T10: Nimbeccidine 	T11: Control	69.58	66.709999999999994	63.83	81.2	75.319999999999993	86.94	84.07	78.319999999999993	7.96	72.45	0	treatments


% protection
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