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Seasonal incidence of two spotted spider mite, Tetranychus urticae on rose and its management under protected condition in Kashmir
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ABSTRACT

	
Aims: Correlation studies were conducted between mite populations and climatic parameters, such as temperature (minimum and maximum), relative humidity (minimum and maximum), and bioefficacy of different molecules against the red mite.
[bookmark: _Hlk74737800][bookmark: _Hlk74738628]Study design: The experiment was RCBD (Randomized Complete Block Design). Rose variety was planted in polyhouse which was divided in three blocks of equal size (14.6m × 1.52m). Each block was further divided into eleven subplots each of size 1.11m ×1.52m. Each plot consisted of five plants grown at a recommended spacing of 35cm × 25cm.
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: Seasonal incidence of two spotted spider mites was recorded on Ten plants of rose were selected randomly for taking the observations under polyhouse condition. A hand lens (10X) was used for taking observations. The pre-count of the mites on rose was recorded one day prior to the first spray. Observations were recorded at 1, 3, 7 & 15 days after the spray termed as post-count. Observations were taken from randomly selected 2 plants from each treatment. Second round of spray was done at 14 days interval and observations were taken in the same manner. The data recorded was subjected to statistical analysis.
Results: The peak incidence of mite on rose leaves was observed in 28th SMW (10.55 mites/leaf) whereas peak mite incidence on flowers was observed in 27th SMW (25.05 mites/flower). The correlation studies were worked out between mite population and weather parameters, a positive and highly significant correlation of mites with temperature (minimum and maximum), a negative and non-significant correlation with minimum relative humidity and significant negative correlation with maximum relative humidity. Bio-efficacy of different molecules against two spotted mites revealed that Fenazaquin 10% EC @ 0.4ml/L to be most efficient followed by Abamectin 1.9%EC@ 0.5ml/L. However, Chlorfenpyr10% SC @ 1 ml/L was found less effective against mites.
Conclusion: The peak incidence of mite was observed July. Use of acaricides along with entomopathogen i.e. Lecanicillium lecanii and botanical i.e. Nimbecidine and also use of bio control agents for the control of two spotted spider mites.
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1. INTRODUCTION

Rose (Rosa spp.), belonging to the family Rosaceae, is one of the most economically important ornamental crops cultivated worldwide. It is highly valued for its attractive flowers, wide range of colors, pleasant fragrance, and versatile uses. Roses are grown for cut flowers, loose flowers, landscape gardening, and for industrial purposes such as extraction of essential oils, rose water, and other value-added products. Due to their high market demand and export potential, roses occupy a prominent position in the global floriculture industry (Datta, 2014). According to National horticulture board, area under floriculture sector in India during 2019-20 was 305 thousand hectares with a production of 762 thousand tonnes cut flowers and 2301 thousand tonnes loose flowers. In 2020-21, India exported around 15,695.31 MT of floriculture commodities worth Rs. 575.98 crores or 77.84 million dollars to the world (Nath and Datta, 2022). The floriculture industry has potential for growth in the Kashmir valley, as evidenced by the fact that in J&K, flower farming began on 80 ha in 1996 and has since grown to 350 ha, with an estimated annual revenue of Rs. 13.50 million. A total of 9.297 hectares has been covered under protected cultivation by raising Tubular Structure Poly Houses, High Tech Poly Houses, Shade Net Houses, etc. in the private sector and over 1500 youth are directly employed in Kashmir Division's commercial floriculture industry of rose (Wani et al., 2016).
Mite populations increase rapidly under favorable conditions, particularly during warm and dry weather. Protected cultivation systems such as greenhouses and polyhouses often provide ideal environments for mite multiplication due to stable temperatures and reduced natural enemy activity. The cryptic nature and small size of mites make early detection difficult, allowing populations to reach damaging levels before visible symptoms appear. The two-spotted mite, T. urticae (Acari: Tetranychidae), builds webbing arrangement and lives in colonies on the underside of rose plants. As a result of feeding, the leaves becoming chlorotic which affects both the yield and quality of the flowers produced (Shah and Shukla, 2014).

2. material and methods 

The variety ‘Top Secret’ was used for the experimental study which was planted in polyhouse at a recommended spacing of 35 cm × 20 cm. in the experimental field of the Division of Floriculture and Landscaping Architecture, Faculty of Horticulture (FOH), SKUAST-K, Shalimar. Seasonal incidence of two spotted spider mites was recorded from March, 2022 to December, 2022 at weekly intervals. Ten plants of rose were selected randomly for taking the observations under polyhouse condition. A hand lens (10X) was used for taking observations. The influence of the weather parameters i.e., maximum temperature (T. max.) and minimum temperature (T. min.) and maximum relative humidity (RH max.) and minimum relative humidity (RH min.) on the incidence of major insect and mite pests of rose was recorded during the experimental study. The temperature and relative humidity were recorded on daily basis using digital temperature and humidity meter. Simple correlation analysis was worked out between the incidence of major insect and mite pests with temperature and RH under polyhouse condition.
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Typical mite infestation (webbing) on leaf and flower bud

[image: ][image: ]Microscopic image of two spotted mite
Mite infestation on flower

[image: ]




Typical mite damage on leaf (left: healthy leaf; right: mite infested leaf)



Plate 1: Severe mite infestation on rose (leaves and flowers) and thrip infestation on rose flowers




[bookmark: _Hlk140922922]An experimental trial was laid out on the experimental field of Division of Floriculture & Landscaping Architecture, Faculty of Horticulture, SKUAST-K, Shalimar for testing the bio efficacy of different molecules against mite on rose. Rose variety ‘Top Secret’ was planted in polyhouse of dimensions 14.6m × 6m which was divided in three blocks of equal size (14.6m × 1.52m) each representing a replication. Each block was further divided into eleven subplots each of size 1.11m ×1.52m. Each plot represented a treatment and consisted of five plants grown at a recommended spacing of 35cm × 25cm. Thus, a total of eleven treatments replicated thrice were assessed. The experiment was RCBD (Randomized Complete Block Design). The pre-count of the mites on rose was recorded one day prior to the first spray. The treatments were applied using a hand sprayer. Observations were recorded at 1, 3, 7 & 15 days after the spray termed as post-count. Observations were taken from randomly selected 2 plants from each treatment. Second round of spray was done at 14 days interval and observations were taken in the same manner i.e., 1, 3, 7 & 15 days after the spray. The data recorded was subjected to statistical analysis.

3. results and discussion
The population level of mites on rose leaves ranged 0.15 to 10.55 mites/leaf. Initially lower incidence (0.15 mites/leaf) was recorded during 13th SMW (March) which was followed by gradual increase and reached to the peak (10.55 mites/leaf) in 28th SMW (July) at that time mean maximum temperature was 30°C, followed by a gradual decline in population of mite till 35th SMW with 1.35mites/leaf. Afterwards, slight population of mite build-up was observed from 36th SMW (September) with 3.80 mites/leaf. No mite incidence was observed from 47th SMW up to 52nd SMW. The infestation of mite ranged 0.33 to 8.83 mites/leaf on rose leaves. The incidence of the mite was noticed from March (0.33 mites/leaf) which reached up to the peak population in July (8.83 mites/leaf) at mean maximum temperature of 34°C.
[bookmark: _Hlk140927459]Table 1. Treatment details (different molecules) against two spotted spider mites on rose under protected conditions.
	[bookmark: _Hlk136815496]T1
	Spiromesifen 24% 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 


The population density of mites on rose flowers ranged 0.50 to 25.05 mites/flower. The investigation started with no mite incidence on the rose flowers during 12th to 14th SMW (March) followed by a gradual increase in the population levels from 15th SMW (April) with 0.5 mites/flower reaching the peak incidence of mites (25.05 mites/flower) in 27th SMW (July) at the maximum mean temperature was 34°C. Thereafter, population began to fluctuate up to the 42nd SMW (October). No mite incidence was observed during 43rd SMW (October) to 52nd SMW (Fig. 1). 
	The mite infestation on rose flowers ranged 0.62 to 17.36 mites/flower during the course of investigation. The mite incidence was recorded from April (0.62 mites/flower) followed by gradual increase in the mite population levels from May (8.08 mites/flower) and reached the peak population level in July (17.36 mites/flower) when mean maximum temperature was 34°C, the results are more or less similar to that of Dhooria (1999) who reported that infestation of mites T. urticae was noticed on field roses during April to July respectively.
	The data presented in Table 2 revealed a significant positive correlation of mite population on rose leaves with minimum temperature (r = 0.751) and maximum temperature (r = 0.643). A negative and non- significant correlation was recorded with minimum and maximum relative humidity (r = -0.129 & -0.393 respectively) and mite population on rose leaves. A positive and highly significant correlation was recorded between mite population on flowers and minimum (r = 0.615) and maximum temperature (r = 0.557) and the conclusion is in the line to the findings of Amin et al. (2020) who also observed that mite populations are positively correlated with minimum and maximum temperature. A negative and highly significant correlation was observed between mite population on flowers and minimum relative humidity (r = -0.516) whereas a negative and non-significant correlation was recorded with maximum relative humidity (r = -0.310), these observations are similar to that observed by Sathyan et al. (2017) who reported that the negative correlation of mite population with the relative humidity(minimum and maximum).Further, regression analysis (R2) revealed 62 and 43 per cent variability in mite population because of weather parameters on leaves and flowers respectively.

Table 2. Relationship between mite population on rose and weather parameters (temperature, °C and relative humidity, %) under protected condition.

	Pest
	Correlation coefficient values (r)
	R2
	Multiple Regression Equation

	
	Temperature (°C)
	Relative Humidity (%)
	
	

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

	Number of mites/leaves
	0.751**
	0.643**
	-0.129
	-0.393*
	0.620
	Y=0.199+0.127X1+0.223X2-0.111X3+0.106X4

	Number of mites/flowers 
	0.615**
	0.557**
	-0.561**
	-0.310
	0.430
	Y= 2.364+0.382X1+0.327X2-0.288X3+0.235X4


* Correlation is significant at 0.05 level, ** Correlation is significant at 0.01 level
A day before the spray, a pre-treatment count of mites on leaves was taken and population density ranged 9.00 to 11.66 mites/leaf, with no significant difference between treatments (Table 3). At 1DAS, T2 (Fenazaquin 10% EC @0.4 ml/L) and T1 (Spiromesifen 240%SC @0.4ml/L) recorded the lowest mite population with 7.11 and 7.44 mites/leaf respectively in both treatments that exhibited non-significant variation with each other followed by T3 (Abamectin 1.9 % EC @ 0.5 ml/L) with 7.89 mites/leaf followed by T4 (Fipronil 5% SC @ 1 ml/L) with 8.22 mites/leaf followed by T5 (Thiacloprid 21.7 % SC @ 0.5 ml/L) with 9.00 mites/leaf. Lowest efficacy was observed in T10 (Nimbeccidine 0.03 % @ 5 ml/L) with 10.22 mites/leaf. At 3 DAS, T2 (6.33 mites/leaf) and T1 (6.77 mites/leaf) proved to be superior over rest of the treatments followed by T3 (7.11 mites/leaf) followed by T4 (7.44 mites/leaf) and T5 (7.89 mites/leaf) that were statistically at par with each other. T7 was found to be least efficient recording a population of 9.66 mites/leaf, however, was observed to be significantly superior over control (11.66 mites/leaf). At 7 DAS, T2 and T3 recorded lowest mite population and did not differ significantly with each other. T1 and T4 were found to be the next best treatments which recording 5.22 and 5.55 mites/leaf, respectively exhibited non-significant variation with each other followed by T5. T9 was found to be least efficient recording a population of 7.55 mites/leaf. At 15 DAS, T3 and T1 recorded the lowest population followed by T3 but did not exhibit significant variation with each other followed by T4. T10 proved to be the least efficient treatment by recording the highest population (5.44 mites/leaf). Post second spray, at 1 and 3 DAS, T2recorded lowest mite population followed by T3 followed by T1. At 7 DAS, T2 recorded the lowest mite population followed by T3 followed by T1. At 15 DAS, T2 found superior among all the treatments followed by T3 followed by T1.
Table 3. Bio-efficacy of different molecules against the mites infesting rose leaves
	Treatments
	Number of mites/leaf (1st spray)
	Number of mites/ leaf (2nd spray)
	Per cent protection

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

	T1: Spiromesifen 240%SC @0.4 ml/L
	10.33 (3.36)
	7.44 (2.90)
	6.77 (2.79)
	5.22 (2.48)
	3.33 (2.07)
	3.77 (2.17)
	2.33 (1.82)
	2.33 (1.82)
	2.33 (1.82)
	81.90

	 T2: Fenazaquin 10% EC @0.4 ml/L
	9.44 (3.23)
	7.11 (2.84)
	6.33 (2.71)
	4.33 (2.30)
	3.55 (2.12)
	2.33 (1.82)
	1.55 (1.58)
	1.22 (1.47)
	1.77 (1.66)
	86.25

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	9.22 (3.19)
	7.89 (2.98)
	7.11 (2.84)
	4.66 (2.38)
	3.11 (2.08)
	3.00 (1.98)
	2.00 (1.72)
	1.66 (1.62)
	2.11 (1.76)
	83.61

	T4: Fipronil 5% SC @ 1 ml/L
	9.66 (3.26)
	8.22 (3.03)
	7.44 (2.87)
	5.55 (2.54)
	3.88 (2.21)
	4.11 (2.25)
	3.66 (2.15)
	3.88 (2.21)
	2.55 (1.87)
	80.20

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	10.78 (3.43)
	9.00 (3.15)
	7.89 (2.98)
	6.00 (2.63)
	5.22 (2.49)
	4.89 (2.41)
	3.22 (2.05)
	2.89 (1.97)
	2.77 (1.94)
	78.49

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	10.44 (3.38)
	9.22 (3.19)
	9.33 (3.21)
	6.55 (2.74)
	4.11 (2.24)
	4.55 (2.36)
	2.88 (1.96)
	3.44 (2.10)
	3.11 (2.02)
	75.85

	T7: Thiamethoxam 25% WDG @ 0.3 g/L
	9.00 (3.16)
	8.66 (3.11)
	9.66 (3.25)
	7.00 (2.83)
	4.33 (2.30)
	5.22 (2.48)
	4.00 (2.22)
	3.33 (2.07)
	3.55 (2.12)
	72.43

	T8: Lecanicillium lecanii @ 5ml/L
	11.11 (3.47)
	9.55 (3.24)
	9.00 (3.15)
	7.11 (2.85)
	5.00 (2.44)
	4.88 (2.41)
	4.33 (2.28)
	3.77 (2.18)
	4.00 (2.23)
	68.94

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	9.11 (3.18)
	10.00 (3.31)
	8.22 (3.04)
	7.55 (2.92)
	4.66 (2.37)
	5.44 (2.53)
	4.77 (2.40)
	4.55 (2.35)
	5.22 (2.49)
	59.47

	T10: Nimbecidine 0.03 % @ 5 ml/L
	9.89 (3.28)
	10.22 (3.34)
	8.55 (3.08)
	6.11 (2.66)
	5.44 (2.53)
	5.77 (2.59)
	5.22 (2.49)
	4.11 (2.25)
	3.00 (2.00)
	76.70

	T11: Control
	11.66 (3.55)
	11.89 (3.57)
	11.66 (3.55)
	12.11 (3.62)
	12.44 (3.66)
	12.55 (3.68)
	12.66 (3.69)
	12.77 (3.71)
	12.88 (3.73)
	-

	C.D at 5%
	NS
	0.40
	0.46
	0.42
	0.43
	0.42
	0.43
	0.35
	0.35
	-

	S.E(m)±
	0.15
	0.14
	0.15
	0.14
	0.15
	0.14
	0.14
	0.12
	0.12
	-

	C.V.
	7.82
	7.48
	8.76
	8.99
	10.44
	10.05
	11.18
	9.57
	9.42
	-


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

The data presented in the Table 4 revealed that on 1 DBS, the mite population ranged 9.66 to 13.44 mites/flowers and exhibited non-significant variation among different treatments. At 1DAS, lowest population of 8.33 mites/flower was recorded in T2 followed by T3 with population 8.78 mites/flower, T1 with population 9.11 mites/flower followed by T4 with 9.44 mites/flower. Among all the treatments, T8recorded the highest mite population with 10.55 mites/flower, however, was observed to be significantly superior over the control (13.78 mites/flower). At 3 DAS, T2 (7.55 mites/flower) proved to be superior to other treatments followed by T3 that exhibited non-significant variation with each other followed by T1. The next best treatment was found to be T4, T5 and T7. Lowest efficacy was observed with T10 (9.77 mites/flower).

Table 4. Bio-efficacy of different molecules against the mites infesting rose flowers.
	Treatments
	Number of mites/flower (1st spray)
	Number of mites/ flower (2nd spray)
	Per cent protection

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

	T1: Spiromesifen 240%SC @0.4 ml/L
	11.89 (3.56)
	9.11 (3.174)
	8.11 (3.02)
	6.00 (2.64)
	5.33 (2.49)
	4.33 (2.28)
	4.11 (2.26)
	3.11 (2.02)
	2.55 (1.87)
	74.77

	 T2: Fenazaquin 10% EC @0.4 ml/L
	11.44 (3.52)
	8.33 (3.05)
	7.55 (2.92)
	5.77 (2.60)
	5.11 (2.46)
	3.55 (2.12)
	3.22 (2.05)
	2.11 (1.76)
	1.78 (1.66)
	82.39

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	10.89 (3.44)
	8.78 (3.12)
	7.88 (2.98)
	6.22 (2.68)
	4.55 (2.34)
	4.00 (2.23)
	3.77 (2.15)
	2.55 (1.88)
	2.11 (1.75)
	79.12

	T4: Fipronil 5% SC @ 1 ml/L
	12.44 (3.66)
	9.44 (3.23)
	8.33 (3.05)
	6.55 (2.73)
	5.89 (2.61)
	6.22 (2.68)
	4.44 (2.33)
	4.88 (2.42)
	3.44 (2.10)
	65.97

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	10.66 (3.41)
	10.77 (3.40)
	8.66 (3.06)
	6.78 (2.75)
	5.88 (2.61)
	5.55 (2.56)
	4.78 (2.40)
	3.55 (2.12)
	4.22 (2.27)
	58.25

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	12.11 (3.62)
	10.11 (3.33)
	9.11 (3.18)
	8.22 (3.02)
	8.33 (3.05)
	6.66 (2.76)
	5.89 (2.62)
	4.11 (2.25)
	3.11 (2.04)
	69.23

	T7: Thiamethoxam 25% WDG @ 0.3 g/L
	12.55 (3.67)
	10.33 (3.36)
	8.89 (3.09)
	7.33 (2.83)
	9.00 (3.15)
	7.11 (2.84)
	6.44 (2.72)
	5.44 (2.53)
	4.77 (2.40)
	54.99

	T8: Lecanicillium lecanii @ 5ml/L
	12.33 (3.65)
	10.55 (3.39)
	9.00 (3.15)
	7.55 (2.90)
	7.11 (2.84)
	6.11 (2.66)
	5.22 (2.49)
	5.88 (2.62)
	5.00 (2.44)
	50.54

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	12.33 (3.65)
	9.89 (3.29)
	9.44 (3.23)
	7.00 (2.83)
	5.55 (2.55)
	5.11 (2.46)
	6.22 (2.68)
	3.44 (2.09)
	5.44 (2.54)
	46.19

	T10: Nimbecidine 0.03 % @ 5 ml/L
	9.66 (3.26)
	9.66 (3.26)
	9.77 (3.28)
	7.11 (2.85)
	8.78 (3.12)
	4.66 (2.38)
	5.33 (2.51)
	5.11 (2.47)
	5.77 (2.59)
	42.92

	T11: Control
	13.44 (3.80)
	13.78 (3.84)
	13.89 (3.86)
	14.00 (3.87)
	9.55 (3.25)
	9.99 (3.31)
	9.89 (3.30)
	10.00 (3.13)
	10.11 (3.33)
	-

	C.D at 5%
	NS
	0.39
	0.49
	0.57
	0.40
	0.36
	0.38
	0.34
	0.34
	-

	S.E(m)±
	0.16
	0.13
	0.16
	0.19
	0.13
	0.12
	0.13
	0.11
	0.11
	-

	C.V.
	7.90
	6.95
	8.95
	11.52
	8.42
	8.22
	8.89
	8.53
	8.72
	-


DBS- Day before spray, DAS- Days after spray and figures in parentheses are square root transformations and NS- Non-significant 
	At 7 DAS, T2 recorded the lowest mite population followed by T1, T3 and T4. Least efficacy was observed with T6 (8.22 mites/flower). At 15 DAS, T3, T2 and T1 were observed to be the best treatments followed by T4. T7 (9.00 mites/flower) showed the lowest efficacy among all the treatments. Post second spray, at 1 DAS, T2 was observed to be the best treatment followed by T3 followed by T1. At 3 and 7 DAS, the best treatment was found to be T2 followed by T3 followed by T1. At 15 DAS, T2 (1.78 mites/flower) excelled over all the treatments which was statistically at par with T3 (2.11 mites/flower) followed by T1 (2.55 mites/flower). Further, among the treatments, T10found as the least efficient treatment. The per cent protection values showed that highest per cent protection provided by T2 i.e., 86.25 and 82.39 per cent followed by T3 i.e., 83.61 and 79.12 per cent on both rose leaves and flowers respectively (Fig 2) and the results are in consonance with Singh et al. (2017) who found Fenazaquin as an effective insecticide for control of two spotted spider mite Tetranychus urticae (Acari: Tetranychidae) on rose under polyhouse conditions. The study concluded that highest mite incidence in rose under polyhouse conditions was observed during 28th and 27th SMW on leaves and flowers respectively. On the basis of correlation studies, mite population was found to be positively correlated with temperature and negatively correlated relative humidity. The regression analysis revealed a significant impact of 62 and 43 per cent variation of mite population on leaves and flowers of rose with weather parameters. Fenazaquin 10% EC @0.4 ml/L was found as most effective treatment against mites (Fig. 2).


Fig-1: Seasonal incidence of mites on leaves and flowers in rose under protected conditions during March 2022- December 2022

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

4. Conclusion

	As per the conclusions of this investigation, following suggestions are recommended for the control of two spotted spider mites: (1) The peak incidence of mite was observed July. Hence, pest population can be suppressed by using of different newer molecules before pest population reaching up to the peak. (2) Use of acaricides along with entomopathogens and botanicals gives good results over the mite infestation, Fenazaquin 10% EC @0.4 ml/L was found as most effective treatment against mites. (3) The use of bio control agents to manage the pest population should be encouraged.
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SEASONAL INCIDENCE OF MITE ON ROSE PLANT
MITES	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	0.15000000000000016	0.60000000000000064	0.95000000000000062	1.35	1.7000000000000002	3.65	4	4.1499999999999995	5.6499999999999995	7.85	9.5	4.55	6.6499999999999995	7.85	8.65	10.55	8.15	8	5.85	4.1499999999999995	4	1.7500000000000002	1.35	3.8	4.6499999999999995	4.25	1.8	2.75	1.85	1.55	1.1000000000000001	1	0.85000000000000064	0.55000000000000004	0	0	0	0	0	0	MITES	Per 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	0.5	0.85000000000000064	1.1000000000000001	3.55	7	9.5	12.25	13	15.85000000000001	17	19.149999999999999	13.950000000000006	25.05	22	17.5	4.9000000000000004	2.4	1.1499999999999986	0.85000000000000064	1	9.5	11.15	12.85000000000001	17	15.15	2.5499999999999998	1.1000000000000001	0.85000000000000064	0	0	0	0	0	0	0	0	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	22.279999999999987	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	16.779999999999987	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.) 	9.2800000000000011	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	40.300000000000004	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 MITES/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	81.900000000000006	86.25	83.61	80.2	78.489999999999995	75.849999999999994	72.430000000000007	68.940000000000026	59.47	76.7	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	74.77	82.39	79.11999999999999	65.97	58.25	69.23	54.99	50.54	46.190000000000012	42.92	0	treatments

% protection
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