
Original Research Article
Population dynamics of rose aphid, Macrosiphum rosae on rose and its management under protected condition in Kashmir	Comment by Dr. Modala Mallesh: Change to Conditions
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ABSTRACT

	
Aims: To correlate the aphid population with the weather parameters, i.e., temperature (minimum and maximum), minimum relative humidity, maximum relative humidity. Bio-efficacy of different molecules against aphid population.
Study design: RCBD (Randomized Complete Block Design) was used for the experiment. A polyhouse that was separated into three equal-sized blocks (14.6 m × 1.52 m) was used to plant a variety of roses. Eleven subplots, each measuring 1.11 meters by 1.52 meters, were created from each block. Five plants were cultivated at the specified spacing of 35 cm by 25 cm in each plot. 
Location and Study Period: The current study was conducted under protected conditions in the Division of Floriculture & Landscaping Architecture's experimental block at SKUAST-K's Shalimar campus in Srinagar from March 2022 to December 2022.
Methodology: Under polyhouse conditions, ten randomly chosen rose plants were used to record the seasonal occurrence of rose aphids. The observations were made with a 10X hand lens. Two spray rounds were sprayed in the polyhouse at 14-day intervals after the aphid population on roses was counted the day before the spray. Following both treatments, observations were made of two randomly chosen plants from each treatment at 1, 3, 7, and 15 DAS (days after spraying) (3 leaves and one flower bud from each plant). A statistical analysis was conducted on the recorded data.
Results: Aphid population build-up began in the second week of April (14th SMW) and peaked in June and July (26th and 27th SMW), but the initial incidence of aphid population began in March (12th SMW).Aphid populations have been found to positively correlate with both minimum and maximum temperatures. Aphid population and relative humidity (minimum and maximum) were shown to be negatively correlated. The most successful therapy for reducing aphid populations was T7 (Thiamethoxam 25% WDG @0.3 g/L), which was followed by T6 (Acetamiprid 20% SP @0.2 g/L) and T5 (Thiacloprid 21.7% SC @0.5 ml/L).	Comment by Dr. Modala Mallesh: Give space between . and A
Conclusion: The initial incidence of aphid population started from March- 12th SMW and reaching the peak in June- July (26nd and 27th SMW). A positive correlation was reported between aphid population and minimum & maximum temperature and negative correlation was observed between aphid population and relative humidity. Treatment Thiamethoxam 25% WDG @0.3 g/L was found as the most effective treatment for suppressing the aphid populations.
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1. INTRODUCTION

In recent years, numerous entrepreneurs have shown interest in the agricultural industry and floriculture has developed as an economically feasible and diverse choice in Indian agribusiness with the potential for substantially better returns than other Agri-horticultural crops.  Annual domestic industry growth of 15-20 per cent as made floriculture a very attractive vocation (Raina et al., 2017). The Jammu & Kashmir UT having a diverse climate makes it ideal for floriculture commercialization yet the potential has been fully exploited. With the efforts of SKUAST-K and government of Jammu & Kashmir, the state’s floriculture area has risen to 0.75 thousand hectares with a production of 0.42 thousand MT of loose flower and 1.82 thousand MT of cut flower (Sheikh et al., 2015).Due to susceptibility of rose to insect pests which cause economic damage to the crop. It has become imperative to manage the insect pests using various chemicals. Several insecticides like Monocrotophos, Spiromesifen, Fenazaquin, Fipronil, Acetamiprid and Thiacloprid have been recommended for managing the pests (Murugan and Jagadish, 2004).The rose aphids Macrosiphum rosae (Hemiptera:Aphididae) damage leaves directly by sucking cell sap and indirectly by excreting honeydew, which encourages sooty mould growth. This direct and indirect damage affect plant growth and development (Rasib and Razzaq, 2021).	Comment by Dr. Modala Mallesh: Change to An annual domestic industry growth rate of 15–20 per cent has made floriculture a highly attractive agricultural enterprise	Comment by Dr. Modala Mallesh: Change to Roses are highly susceptible to several insect pests that cause significant economic damage to the crop.

2. material and methods
The current study was done using the rose variety ‘Top-Secret’ which was planted in polyhouse at a spacing of 35 cm× 20 cm in the floriculture experimental field, Faculty of Horticulture (FOH), SKUAST-K, Shalimar campus, Srinagar. Incidence of rose aphid was recorded from March, 2022 to December, 2022 at weekly intervals. Ten rose plants were randomly selected for taking the observations of aphids. A 10X hand lens was used for taking observations and influence of the weather parameters i.e., minimum and maximum temperature andmaximum and minimum relative humidity on the incidence of aphids of rose was assessed during the course of study. The temperature (oC) and relative humidity (%) were recorded on daily basis using digital humidity and temperature meter. Simple correlation studies were worked out between the incidence of rose aphids with temperature and relative humidity under protected conditions in Kashmir.	Comment by Dr. Modala Mallesh: Change to minimum and maximum relative humidity
Picture 1 : Development of sooty mould on aphid-infested


[image: ]







[image: ]






Picture 2: Aphid infestation on underside of leaf
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Picture 3: Aphid infestation on flower bud and flower
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Picture 4: Aphid infestation on rose petal
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Picture 5: Microscopic image of aphids
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Picture 6: rose aphid, Macrosiphum rosae 


For managing rose aphids, polyhouse of dimensions 14.6m × 6m was divided in three blocks of equal size (17m × 1.52m) each representing a replication. These each block was further divided into eleven sub-plots each of equal size 1.11m × 1.52m. Each plot represented a treatment and consisted of four plants grown at a recommended spacing of 35cm × 20cm. The experiment was set up in RCBD (Randomized Complete Block Design) with a total of eleven treatments comprising of botanical, entomopathogen and newer molecular insecticides including an untreated control and were replicated thrice (Table 1).The aphid population on rose was counted one day before to the spray followed by the two spray rounds that were sprayed at 14 days interval in polyhouse. After both sprays observations were recorded at 1, 3, 7 and 15 DAS (Days after spraying) from randomly selected two plants of each treatment (3 leaves and 1 flower bud from each plant). Statistical analysis of these observations.	Comment by Dr. Modala Mallesh: Plot size mismatch noted. Check once

3. results and discussion	Comment by Dr. Modala Mallesh: Need more discussion with latest litarature
[bookmark: _Hlk140927459]Aphids were found on leaves in densities ranging 0.15 to 5.15/leaf during the investigation period, as shown in Table 1. The occurrence of aphids on leaves began during 12th SMW (March), when 0.45 aphids/leaf were recorded, which was a relatively low population. There were 1.1 aphids per leaf during the 14th SMW (April) reaching a peak of 5.15 aphids per leaf during 26th SMW (June) when the maximum mean temperature was 36.5°C. Thereafter, population began to fluctuate up to the 35th SMW (August), after which it gradually decreased. The incidence of aphids on rose flowers ranged 0.10 to 11.55 aphids/flower during the period of investigation. There was no incidence of aphids on flower during 12th SMW (March) to 15thSMW (March), which gradually started increasing from 16th SMW (April) with 0.10 aphids/flower reaching the peak in 27th SMW (1st week of July) with 11.55 aphids/flower at a maximum mean temperature of 34°C followed by an abrupt decline during 28th SMW (July) with 1.15 aphids/flower. Thereafter, aphid population fluctuated with gradual decline from 38th SMW (August) with 5.15 aphids/flower till 44th SMW (February) with 0.60 aphids/flower was observed. There was no incidence of aphids on flower during 45th SMW (November) to 52nd SMW (December).
Table 1. Treatment details (different molecules) against rose aphids 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 



It was observed that a positive and highly significant correlation between aphid population and temperature (minimum and maximum) while the highest aphid population (5.15 aphids/leaf and 11.55 aphids/flower) was observed at a mean maximum temperature of 36.5 and 34°C respectively and the findings are consistent with Singh (8), who observed a positive correlation between aphid population and minimum and maximum temperature. This might be caused by insects' accelerated metabolism in response to a rise in temperature, which would have a direct effect on their activity.


Table-2: Relationship between population of rose aphid on rose and weather parameters (temperature, °C and relative humidity, %) under protected conditions
	Pest
	Correlation coefficient values (r)
	R2
	Multiple Regression Equation
	

	
	Temperature (°C)
	Relative Humidity (%)
	
	
	

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

	Number of aphids/leaves
	0.546**
	0.586**
	-0.389*
	-0.544**
	0.450
	Y=6.407+0.057X1+0.052X2-0.100X3+0.029X4
	

	Number of aphids/flowers
	0.461**
	0.469**
	-0.194
	-0.305
	0.560
	Y=-0.708+0.243X1-0.008X2-0.102X3+0.085X4
	


* Correlation is significant at 0.05 level, ** Correlation is significant at 0.01 level
A negative correlation was observed between aphid population and relative humidity (minimum and maximum) and the results shows similarity with findings of Gupta (2016), who also found a negative correlation between aphid population and relative humidity (minimum and maximum). The reason behind this negative correlation against increased humidity level is due to its declined mechanical and also biological activities including growth and development.
	A day before the spray, an aphid count on leaves was made; the population density of aphid ranged 2.77 to 5.55 aphids/leaf. (Table 3)

Table-3: Comparative bio-efficacy of treatments against aphids infesting rose leaves
	Treatments
	Number of aphids/leaf (1st spray)
	Number of aphids/ leaf (2nd spray)
	Per cent protection

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

	T1: Spiromesifen 240%SC @0.4 ml/L
	4.22 (2.28)*
	3.55 (2.12)
	3.11 (2.02)
	3.11 (2.02)
	2.66 (1.90)
	2.55 (1.87)
	3.00 (1.99)
	3.22 (2.05)
	3.11 (2.02)
	41.65

	 T2: Fenazaquin 10% EC @0.4 ml/L
	5.55 (2.55)
	5.22 (2.49)
	3.44 (2.10)
	3.55 (2.13)
	2.44 (1.84)
	2.33 (1.81)
	2.55 (1.88)
	2.11 (1.746)
	2.55 (1.87)
	52.15

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	5.11 (2.47)
	4.77 (2.40)
	4.66 (2.38)
	4.33 (2.28)
	3.88 (2.21)
	3.66 (2.16)
	5.22 (2.50)
	3.89 (2.21)
	4.33 (2.31)
	18.76

	T4: Fipronil 5% SC @ 1 ml/L
	3.33 (2.07)
	4.22 (2.26)
	4.11 (2.26)
	3.89 (2.21)
	3.22 (2.05)
	3.22 (2.05)
	3.55 (2.12)
	2.66 (1.90)
	3.00 (2.00)
	43.71

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	4.77 (2.40)
	2.88 (1.97)
	2.33 (1.82)
	2.55 (1.88)
	1.44 (1.56)
	1.22 (1.48)
	1.88 (1.69)
	1.33 (1.52)
	1.44 (1.53)
	72.98

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	4.11 (2.25)
	2.66 (1.91)
	2.55 (1.88)
	2.33 (1.82)
	1.77 (1.66)
	1.66 (1.62)
	1.33 (1.52)
	1.11 (1.45)
	1.00 (1.40)
	81.23

	T7: Thiamethoxam 25% WDG @ 0.3 g/L
	2.77 (1.93)
	2.33 (1.82)
	2.22 (1.79)
	2.00 (1.73)
	1.11 (1.43)
	1.00 (1.41)
	0.89 (1.36)
	1.66 (1.63)
	0.44 (1.19)
	91.74

	T8:Lecanicillium lecanii @ 5ml/L
	3.88 (2.21)
	6.33 (2.70)
	4.33 (2.30)
	3.77 (2.18)
	3.55 (2.12)
	3.00 (2.00)
	4.22 (2.28)
	3.00 (2.00)
	3.44 (2.10)
	35.45

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	3.11 (2.02)
	6.66 (2.77)
	3.66 (2.16)
	4.22 (2.28)
	3.00 (2.00)
	3.44 (2.11)
	4.77 (2.40)
	3.55 (2.13)
	2.00 (1.73)
	62.47

	T10: Nimbecidine 0.03 % @ 5 ml/L
	4.55 (2.35)
	3.11 (2.01)
	2.89 (1.97)
	2.88 (1.97)
	2.11 (1.78)
	2.00 (1.72)
	2.11 (1.75)
	1.77 (1.66)
	4.00 (2.23)
	24.95

	T11: Control
	4.88 (2.42)
	5.77 (2.60)
	5.22 (2.49)
	5.89 (2.62)
	6.22 (2.68)
	6.33 (2.69)
	5.77 (2.60)
	5.66 (2.58)
	5.33 (2.51)
	-

	C.D at 5%
	0.40
	0.38
	0.26
	0.33
	0.33
	0.32
	0.31
	0.26
	0.34
	-

	S.E(m)±
	0.14
	0.13
	0.09
	0.11
	0.11
	0.11
	0.10
	0.09
	0.11
	-

	C.V.
	10.65
	9.85
	7.09
	9.10
	9.89
	9.70
	8.89
	7.93
	10.50
	-


[bookmark: _Hlk86788261]
DBS- Day before spray, DAS- Days after spray and (    )*figures in parentheses are square root transformations and NS-Non-significant

At 1DAS, T7 (Thiamethoxam 25% WDG @ 0.3g/L) showed the lowest aphid population with 2.33 aphids/leaf followed by T6 (Acetamiprid 20% SP@ 0.2g/L) with 2.66 aphids/leaf and T5 (Thiacloprid 21.7 % SC @ 0.5 ml/L) with 2.88 aphids/leaf that did not differ significantly with each other followed by T10 (Nimbecidine 0.03 % @ 5 ml/L) and T1 (Spiromesifen 240SC @0.4 ml/L) with 3.11 and 3.55 aphids/leaf respectively and were at par with each other. T3 (Abamectin 1.9 % EC @ 0.5 ml/) with 4.77 aphids/leaf showed the least efficacy in reducing the pest population. The highest population was observed in T11 (Control) with 5.77 aphids/leaf. At 3DAS, the lowest aphid population was reported in T7 which was at par with T5 followed by T6, T10, T1. T3 showed poor efficacy against aphids. At 7DAS, T7 recorded the lowest aphid population followed by T6 and T5 exhibiting non-significant variation between each other followed by T10. In T3, 4.33 aphids/leaf were recorded and was found to be least effective among all the treatments. 
Table-4:  Comparative bio-efficacy of treatments against aphids infesting rose flowers
	Treatments
	Number of aphids/flower (1st spray)
	Number of aphids/ flower (2nd spray)
	Per cent protection

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

	T1: Spiromesifen 240%SC @0.4 ml/L
	10.55 (4.00)*
	7.33 (2.88)
	8.00 (3.00)
	7.78 (2.96)
	5.77 (2.60)
	6.22 (2.68)
	5.89 (2.62)
	3.55 (2.12)
	4.22 (2.27)
	56.31

	 T2: Fenazaquin 105 EC @0.4 ml/L
	4.77 (2.39)
	6.89 (2.81)
	7.00 (2.82)
	7.44 (2.89)
	6.55 (2.74)
	5.22 (2.49)
	5.00 (2.45)
	4.66 (2.38)
	4.00 (2.23)
	58.59

	T3: Abamectin 1.9 % EC @ 0.5 ml/L
	8.66 (3.11)
	5.66 (2.57)
	6.44 (2.72)
	5.78 (2.60)
	5.11 (2.45)
	6.00 (2.64)
	5.55 (2.55)
	3.99 (2.23)
	4.55 (2.36)
	52.89

	T4: Fipronil 5% SC @ 1 ml/L
	9.22 (3.20)
	6.00 (2.64)
	8.00 (3.00)
	7.33 (2.88)
	4.77 (2.40)
	4.55 (2.34)
	4.66 (2.36)
	4.22 (2.28)
	3.33 (2.07)
	62.11

	T5: Thiacloprid 21.7 % SC @ 0.5 ml/L
	5.44 (2.53)
	5.11 (2.47)
	5.44 (2.53)
	4.33 (2.30)
	3.66 (2.16)
	3.44 (2.11)
	3.22 (2.03)
	2.00 (1.73)
	1.66 (1.63)
	82.81

	T6: Acetamiprid 20 % SP @ 0.2 g/L
	8.33 (3.05)
	5.44 (2.53)
	5.89 (2.62)
	4.89 (2.42)
	4.00 (2.23)
	3.89 (2.21)
	3.55 (2.11)
	2.44 (1.85)
	1.44 (1.55)
	85.09

	T7: Thiamethoxam 255 WDG @ 0.3 g/L
	7.00 (2.82)
	5.22 (2.48)
	5.00 (2.44)
	3.33 (2.08)
	3.11 (2.02)
	3.00 (2.00)
	2.77 (1.93)
	1.66 (1.63)
	0.89 (1.34)
	90.78

	T8:Lecanicillium lecanii @ 5ml/L
	7.77 (2.96)
	7.66 (2.94)
	6.55 (2.75)
	6.00 (2.64)
	6.22 (2.68)
	4.77 (2.40)
	4.22 (2.28)
	4.44 (2.33)
	4.33 (2.29)
	55.17

	T9: Chlorfenpyr 10 % SC @ 1ml/L
	9.00 (3.15)
	8.00 (3.00)
	6.33 (2.70)
	6.77 (2.77)
	4.33 (2.30)
	5.22 (2.49)
	5.22 (2.49)
	3.22 (2.05)
	3.22 (2.03)
	66.66

	T10: Nimbecidine 0.03 % @ 5 ml/L
	7.12 (2.83)
	6.33 (2.70)
	6.00 (2.64)
	4.89 (2.40)
	5.44 (2.54)
	4.22 (2.28)
	3.99 (2.23)
	2.88 (1.97)
	3.55 (2.13)
	63.25

	T11: Control
	11.89 (3.58)
	8.22 (3.03)
	10.55 (3.38)
	10.78 (3.43)
	7.22 (2.86)
	7.33 (2.87)
	7.66 (2.94)
	9.22 (3.20)
	9.66 (3.26)
	-

	C.D at 5%
	NS
	0.37
	0.41
	0.40
	0.35
	0.34
	0.40
	0.27
	0.32
	-

	S.E(m)±
	0.12
	0.12
	0.14
	0.13
	0.12
	0.11
	0.14
	0.09
	0.11
	-

	C.V.
	7.16
	7.83
	8.50
	8.71
	8.25
	8.11
	9.93
	7.43
	8.83
	-


DBS- Day before spray, DAS- Days after spray and (    )* figures in parentheses are square root transformations and NS-Non-significant
At 15 DAS, lowest population was observed in T7 followed by T5 followed by T6 followed by T10. From the data, T3 was again observed to be the least effective treatment with 3.88 aphids/leaf. After second round spray the data presented in Table 2 revealed that on first day after the second spray i.e., 1DAS, T7 with a population count of 1.00 aphids/leaf was found to be the best treatment followed by T5 (1.22 aphids/leaf) and T6 (1.66 aphids/leaf) that exhibited non-significant variation with each other followed by T10 with 2.00 aphids/leaf. T3 was observed to be least efficient in reducing the aphid populations with 3.66 aphids/leaf. At 3 DAS, T7 and T6 were found to be the best treatments among all the treatments, followed by T5 followed by T9. Amongst the treatments, lowest efficacy was shown by T3 that recorded the highest population of aphids (5.22 aphids/leaf). At 7DAS, T6 and T5 recorded the lowest aphid populations and did not differ significantly with each other followed by T7 followed by T10. At 15DAS, least infestation was observed in T7, followed by T6 followed by T5 and T9 that differ significantly with each other. All the treatments outperformed the control (5.22 aphids/leaf) significantly.
Pre-treatment count of aphids on flowers was recorded a day before the spray and the population density ranged 4.77 to 11.89 aphids/flower and exhibited non-significant variation among different treatments. At 1DAS, T5 recorded the least population followed by T7 and T6   followed by T3. Among all the treatments, T9 proved to be the least effective in reducing the aphid populations with 8.00 aphids/flower. At 3 DAS and 7 DAS, T7 proved to be the best treatment followed by T5 which was at par with T6 followed by T10. The lowest efficacy was observed in T1.
	At 15DAS, T7 again proved to be superior to all other treatments followed by T5followed by T6 followed by T9. T2 proved to be least effective in suppressing the aphid populations. After second round of spray, 1DAS, T7 and T5 continued to be superior to all other treatments and exhibited significant variation with each other followed by T6 followed by T10 which was at par with T4. T1 was found to be the least effective at suppressing aphid populations. At 3 DAS and 7 DAS, T7 continued to record the least aphid population followed by T5 and T6 that showed non-significant variation with each other followed by T10 and T8 that did not differ significantly with each other. T1 continued the trend of being least efficient among all the treatments recording 5.89 aphids/flower. At 15 DAS, T7 again proved to be superior to all other treatments in which lowest aphid population (0.89 aphids/flower) was recorded followed by T6 (1.44 aphids/flower) followed by T5 (1.66 aphids/flower) followed by T9 (3.22 aphids/flower). T3 proved to be least effective in suppressing the aphid populations (4.55 aphids/flower).
However, all the treatments outperformed the control (9.66 aphids/flower) significantly. From the per cent protection values, it was found that the highest per cent protection from aphids on rose leaves and flowers was provided with T7 (Thiamethoxam 25% WDG @0.3g/L) i.e., 91.74 and 90.78per cent respectively followed by T6 (Acetamiprid 20%SP @0.2 g/L) i.e., 81.23 and 85.09 per cent. 
The results of this study are in accordance with Singh (2019) who reported thiamethoxam as an effective insecticide against aphid. The results are also confirmed by Awasthi et al. (2013) who also found acetamiprid as the most effective insecticide in controlling the aphid population. Further, the research findings are in line with the study of Bharpoda et al. (2014) which reported thiacloprid as an effective treatment for aphid control in Bt-cotton.
Fig-1: Seasonal incidence of aphids on leaves and flowers in rose under protected conditions during March 2022- December 2022
Fig-2: Effect of different treatments against aphids in leaves and flowers of Rose (% Protection)
4. Conclusion

	The initial incidence of aphid population started from March- 12th SMW while the population of aphid build-up was recorded from second week of April (14th SMW) reaching the peak in June- July (26nd and 27th SMW). A positive correlation was reported between aphid population and minimum and maximum temperature. This might be caused by insects' accelerated metabolism in response to a rise in temperature, which would have a direct effect on their activity. A negative correlation was observed between aphid population and relative humidity (minimum and maximum). T7 (Thiamethoxam 25% WDG @0.3 g/L) was found as the most effective treatment for suppressing the aphid populations followed byT6 (Acetamiprid 20% SP @0.2g/L) andT5 (Thiacloprid 21.7 % SC @ 0.5 ml/L).
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SEASONAL INCIDENCE OF APHIDS ON ROSE PLANT 
APHIDS	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.) 	0.45	0.55000000000000004	1.1000000000000001	1.55	2	2.4499999999999997	4	3.55	3.8499999999999988	3	4.55	4	3.15	3	5.1499999999999995	1.1000000000000001	0.55000000000000004	1.55	1	1.05	3.55	2.3499999999999988	3.15	1.149999999999999	4.55	5.5	3.15	4	0.15000000000000011	0.25	0.60000000000000042	0.4	1.149999999999999	0.60000000000000042	0.55000000000000004	0	0	0	0	0	0	APHIDS	Per Buds	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	0.1	0.15000000000000011	0.55000000000000004	0.60000000000000042	1.55	2.6	4	6.85	7.6	8.5500000000000007	10	11.55	1.149999999999999	0	0	0	0.9500000000000004	0.55000000000000004	0.4	3.8499999999999988	4	4.3499999999999996	5.1499999999999995	5.55	2.3499999999999988	1.1000000000000001	1	2.5499999999999998	0.60000000000000042	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 APHIDS/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	41.65	52.15	18.760000000000002	43.71	72.98	81.23	91.740000000000023	35.450000000000003	62.47	24.95	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	56.31	58.59	52.89	62.11	82.81	85.09	90.78	56.31	66.66	63.25	0	treatments

% Protection



image1.jpeg




image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image6.jpeg




