


Potency of Yellow and Blue Sticky Traps for Monitoring Apple blotch leaf miner (Leucoptera malifoliella) on Apple Orchards in Kashmir valley	Comment by pc: To Estimate The Population Density of 


Abstract: Apple is among the leading temperate fruit crops, which faces considerable losses due to diseases and insect pests annually. Amongst the recently reported pests on apple, Apple blotch leaf miner (ABLM) has caused severe outbreaks in parts of the Shopian district, located in the North-Western Himalayan region of Kashmir. To devise effective management strategies, seasonal monitoring was carried out using yellow and blue sticky traps at seven sites (Zainapora, Aglar, Babapora, Reshipora, Durpora, Mujimarg, and Sofipora) from the 13th Standard Meteorological Week (SMW) (26 March–01 April) to the 45th SMW (05–11 November). Results indicated a clear bimodal population trend of the pest. Weekly trap counts (adults/5 traps) revealed an initial outbreak in early spring, with the highest capture in yellow traps at Zainapora (334.66 adults/5 traps at the 13th SMW) and an overall mean of 242.37. This peak was followed by a sharp decline during May–June and a secondary increase in late summer, reaching a mean of 142.21 adults at the 35th SMW. Blue traps exhibited the same temporal pattern but recorded lower catches, with a maximum of 85.33 at Zainapora in the 13th SMW (mean 65.71) and a modest secondary rise in late September (mean 13.56 at the 39th SMW). Spatial variation was marked, with Zainapora and Aglar consistently showing higher pest densities than other locations. The findings suggest that while blue traps can serve as supportive indicators, yellow sticky traps provide greater sensitivity for early detection. Overall, the study underscores the value of integrating site-specific trap-based thresholds with local weather and crop growth data to fine-tune intervention timings, reduce unnecessary pesticide applications, and highlights two critical monitoring windows: late March–early April and late August–September.	Comment by pc: The Abstract  is clear and concise.
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Introduction 	Comment by pc: It is recommended that the researcher discuss the physiology effects induced by the larvae 
The Apple (Malus domestica Borkh.; Rosaceae: Pomoideae) stands as the foremost fruit in temperate regions.. The present area under apple cultivation in world is 4.8 million hectares and present world production of apples is 95.84 million tonnes (FAO,STAT, 2022). In India, the area under apple is 2.50 lakh hectares with a production of 2625 thousand metric tonnes and productivity of 10.50 Metric tonnes ha -1 (APEDA, 2023). The area and production under apple cultivation in Jammu and Kashmir is 1.72 lakh hectares and 20.56  lakh metric tonnes respectively with productivity of 13.0 Metric tonnes ha -1 (Anonymous, 2025).
The pest complex of apple includes a wide range of species with diverse habits. The most important pests attacking apple are, European red mite (Panonychus ulmi Koch), two spotted spider mite (Tetranychus urticae Koch), San Jose scale (Quadraspidiotus perniciosus Comstock), woolly apple aphid (Eriosoma lanigerum Hausman), hairy caterpillar (Lymantria obfuscata Walker), apple stem borer (Aeolesthes sarta Solsky), leaf roller (Archips pomivora Meyrick), apple leaf miner (Lyonetia clerkella Linn.) and thrips (Taeniothrips hapalantennalis Sumshar) (Altaf et al., 2019). The incidence of these pests varies from year to year and area to area because of changes in the factors influencing their population dynamics and dispersal.
Amongst the recently identified invasive insect pest of apple, blotch leaf miner (Leucoptera malifoliella) has been found to be highly destructive and widespread in endemic areas of Shopian district of Kashmir region. This pest is multivoltine with one to five generations per year depending on the length of growing season. Overwintering occurs as a diapausing pupa in either bark crevices or leaf litter surrounding host plants (USDA, 1993). 
Various  pest  management  strategies  have  been employed  to  mitigate  the  damage  caused  by these  insect  pests.  Among  them,  the  use  of yellow and blue  sticky  traps  has  gained  popularity  as  an effective  tool  for  monitoring  and  managing  pest populations. According to Halber and Seni (2020), yellow is very good at attracting a wide range of insects, such as common pests, including flies, aphids, thrips, and whiteflies. By monitoring these traps, farmers can gauge the size of the insect population and make impromptu judgements regarding pest control measures.These traps offer real-time information regarding the presence and population of pests, allowing farmers to respond promptly, which decreases reliance on excessive pesticide use and encourages more sustainable farming methods (Vänninen, 2022).
The study showed that yellow and blue sticky traps used for apple blotch leaf miner, demonstrated their value for monitoring seasonal pest dynamics and informing IPM strategies that reduced chemical pesticide use while maintaining yields.

MATERIALS AND METHODS	Comment by pc: The researcher didn’t mention the field area ,  the apple varieties cultivars and the height at which the traps were installed.
The research was carried out in a farmer's field across several villages viz.,Zainapora, Aglar, Babapora, Reshipora, Durpora, Mujimarg and Sofipora located in the Shopian district of Jammu and Kashmir, India, which is part of the Western Himalayan Region. The fields in these villages are situated at altitudes of 1639, 1633, 1628, 1637, 1635, 1641, and 1647 m above sea level. The geographical coordinates of these sites were 33.769° N, 75.009° E; 33.8008° N, 75.0039° E; 33.778° N, 75.018° E; 33.782° N, 74.994° E; 34.048° N, 74.812° E; 33.764° N, 75.010° E; and 33.765° N, 74.990° E longitude. At the end of March, yellow and blue sticky traps were placed in apple fields. A total of 10 yellow and blue sticky traps (sized 25cm×20cm), manufactured by turning point natural care and marketed by Pest Control India Private   Limited,   were   strategically   positioned throughout the Apple orchard.  These traps were spaced 10 meters and placed slightly above the trunk or in the middle of the tree canopy.  At weekly intervals, batches of 10 traps were retrieved, replaced and then gathered again after the same interval. This sequence was repeated, resulting in a total of 2310 trap-week(total sample units: 7 sites × 10 traps × 33 weeks) in which 5 were yellow and 5 blue, consisting     of     ten     traps,     being     collected throughout the Apple crop's growth cycle. The assembled   traps   were   thoughtfully   arranged within  a  plastic  container  designed  to  prevent trap  overlap,  allowing  for  convenient  transport and   safeguarding   of   the   specimens   during transit. The   data   was    then subjected to correlation analyses aimed at deciphering the efficacy of using yellow and blue sticky traps against apple blotch leaf miner.
Results and Discussion	Comment by pc: The result and discussion are well-presented and the Table and Figures are clear, and  it would be advisable to relate them to environmental factors.
3.1. Seasonal Phenology and Population Dynamics Captured by Yellow Sticky Traps
The monitoring of adult Apple Blotch Leaf Miner (ABLM) populations in the apple orchards of District Shopian was conducted using yellow sticky traps. The data, spread over Standard Meteorological Weeks (SMW) 13 to 45 across seven distinct sites, revealed a consistent and pronounced bimodal phenological pattern (Table 1 and fig 1). A significant early-season population outbreak was recorded, with a peak overall mean catch of 242.37 adults per five traps in 13th SMW (late March to early April). The site of Zainapora was a notable hotspot, registering a maximum count of 334.66 adults during this period. Following this initial peak, a steep population decline ensued, reaching a seasonal nadir (overall mean ≈40) around 19th SMW (May). A substantial secondary resurgence occurred in late summer, culminating in a second peak (overall mean 142.21) at SMW-35 (late August to early September). This robust capture rate on yellow substrates underscores their established efficacy as a primary tool for monitoring leaf miners. 
Recent studies corroborate that the high visual attractiveness of yellow wavelengths to many dipteran pests leads to superior sensitivity in population surveillance (Holthouse et al., 2021). The marked bimodal flight activity, characterized by a strong spring peak and a moderate late-summer peak, aligns with phenological models driven by post-diapause emergence synchronized with bud break, followed by a subsequent generation on mature summer foliage (Chen et al., 2023). Furthermore, the significant spatial variation in adult abundance among orchards underscores the limitation of uniform regional thresholds and highlights the need for site-specific monitoring, as local microclimates and management practices can cause substantial variations in pest pressure (Devkota and Seal, 2021).
3.2. Comparative Efficacy and Role of Blue Sticky Traps
Concurrent monitoring with blue sticky traps confirmed the same bimodal phenological trend but at a markedly lower intensity. The highest capture on blue traps was 65.71 adults per five traps at Zainapora during the 13th SMW peak, significantly lower than the corresponding yellow trap catch. Adult activity on blue traps fall to near-zero levels from 30th SMW to 32th SMW, with only a minor secondary peak detected in late September (39th SMW; mean 13.56) before declining again (Table 2 and fig 2).
The significantly lower catch on blue traps, despite capturing identical activity trends, indicates a lower sensitivity for ABLM specifically. This finding is consistent with spectral attraction studies showing that while blue traps are highly effective for certain insects like thrips, their attractiveness to many leaf miner species is inferior to yellow (Carrillo-Arambula et al., 2022, Demirel et al., 2022). However, the fact that the blue traps successfully detected the same temporal peaks is valuable. It suggests that in integrated monitoring programs where blue traps are deployed for other primary pests (e.g., certain thrips species), the incidental catch of ABLM can still provide useful phenological data without the need for separate trap lines (Holthouse et al., 2021, Broughton & Harrison, 2012, Cocuzza et al.,2014). Therefore, while yellow traps remain the gold standard for ABLM-specific decision-making, blue traps can serve a validated complementary role in multi-pest surveillance systems.
3.3. Integrated Pest Management (IPM) Implications
The study elucidates two critical windows for adult ABLM activity in the Shopian region: the primary peak in late March to early April and a secondary peak in late August to early September. These periods represent optimal timings for targeted monitoring and the application of management strategies. The significant spatial variation in adult abundance among orchards, even within a small geographic area, underscores the necessity of a site-specific IPM program. Consequently, an effective IPM program for ABLM must be site-specific. As proposed by Roberts et al., (2025), integrating real-time trap catch data with localized weather models and precise crop phenological stages can enable predictive, precision-based interventions. This approach moves beyond calendar-based spraying to a more sustainable, data-driven framework, optimizing the timing of biological or chemical controls to suppress populations at their most vulnerable stages, thereby enhancing efficacy and reducing environmental impact
Table 1: Seasonal population dynamics and trapping efficacy of Yellow sticky traps for Leucoptera malifoliella at district Shopian, during 2022–23






	Standard
Metro week
  (SMW ) 

	*Adult catch/5 yellow traps ± Standard error
	Overall
Mean ± SE

	
	Zainapora
	Aglar
	Babapora
	Reshipora
	Durpora
	Mujimarg
	Sofipora
	

	13th
	334.66 ± 26.77
	262.33 ± 20.99
	335.16 ± 26.81
	332.83 ± 26.63
	194.83 ± 15.59
	135 ± 10.8
	101.83 ± 8.15
	242.37 ± 19.39

	14th 
	237.66 ± 19.01
	201.83 ± 16.15
	244.83 ± 19.59
	243.16 ± 19.45
	167 ± 13.36
	111.83 ± 8.95
	89.66 ± 7.17
	185.13 ± 14.81

	15th  
	141 ± 11.28
	153.66 ± 12.29
	173.66 ± 13.89
	182.83 ± 14.63
	131.66 ± 10.53
	95.16 ± 7.61
	77.33 ± 6.19
	136.47 ± 10.92

	16th 
	81 ± 6.48
	117.33 ± 9.39
	127.83 ± 10.23
	129.16 ± 10.33
	107 ± 8.56
	80 ± 6.4
	60.5 ± 4.84
	100.4 ± 8.03

	17th 
	63.66 ± 5.09
	90 ± 7.2
	92.66 ± 7.41
	97.16 ± 7.77
	84.66 ± 6.77
	67.33 ± 5.39
	49.66 ± 3.97
	77.87 ± 6.23

	18th
	37 ± 2.96
	61.33 ± 4.91
	63.33 ± 5.07
	67.5 ± 5.4
	64.16 ± 5.13
	57.83 ± 4.63
	41.5 ± 3.32
	56.09 ± 4.49

	19th 
	23.16 ± 1.85
	42.5 ± 3.4
	40.66 ± 3.25
	46 ± 3.68
	47.83 ± 3.83
	46.16 ± 3.69
	33.66 ± 2.69
	39.99 ± 3.2

	20th 
	34.33 ± 2.75
	48.16 ± 3.85
	46.66 ± 3.73
	52.66 ± 4.21
	57.66 ± 4.61
	49.33 ± 3.95
	36.23 ± 2.9
	46.43 ± 3.71

	21st 
	42.33 ± 3.39
	55.66 ± 4.45
	52.33 ± 4.19
	54 ± 4.32
	64.23 ± 5.14
	51.5 ± 4.12
	39.45 ± 3.16
	51.35 ± 4.11

	22nd 
	52.83 ± 4.23
	60.26 ± 4.82
	59.66 ± 4.77
	61.33 ± 4.91
	68.33 ± 5.47
	62.33 ± 4.99
	46.23 ± 3.7
	58.71 ± 4.7

	23rd
	67.16 ± 5.37
	64.66 ± 5.17
	62.35 ± 4.99
	68.16 ± 5.45
	75.66 ± 6.05
	68.66 ± 5.49
	52.83 ± 4.23
	65.64 ± 5.25

	24th 
	76.83 ± 6.15
	79.5 ± 6.36
	77.66 ± 6.21
	84.83 ± 6.79
	81.16 ± 6.49
	74.23 ± 5.94
	63.83 ± 5.11
	76.86 ± 6.15

	25th 
	85.66 ± 6.85
	82.66 ± 6.61
	80.23 ± 6.42
	89.33 ± 7.15
	88.83 ± 7.11
	79.42 ± 6.35
	67.33 ± 5.39
	81.92 ± 6.55

	26th 
	93 ± 7.44
	91.4 ± 7.31
	89.83 ± 7.19
	92.33 ± 7.39
	90.33 ± 7.23
	83.33 ± 6.67
	71.23 ± 5.7
	87.35 ± 6.99

	27th 
	101.5 ± 8.12
	104.8 ± 8.38
	97.66 ± 7.81
	95.23 ± 7.62
	92.53 ± 7.4
	87.66 ± 7.01
	76.83 ± 6.15
	93.74 ± 7.5

	28th
	109.16 ± 8.73
	113.76 ± 9.1
	106.23 ± 8.5
	102.33 ± 8.19
	96.3 ± 7.7
	90.33 ± 7.23
	79.26 ± 6.34
	99.62 ± 7.97

	29th 
	118.16 ± 9.45
	123.66 ± 9.89
	118.66 ± 9.49
	112.44 ± 8.99
	98.42 ± 7.87
	93.23 ± 7.46
	83.43 ± 6.67
	106.85 ± 8.55

	30th 
	127.5 ± 10.2
	129.24 ± 10.34
	126.36 ± 10.11
	119.77 ± 9.58
	103.2 ± 8.26
	96.52 ± 7.72
	88.83 ± 7.11
	113.06 ± 9.04

	31st 
	139.33 ± 11.15
	136.86 ± 10.95
	130.22 ± 10.42
	125.23 ± 10.02
	107.66 ± 8.61
	98.66 ± 7.89
	91.23 ± 7.3
	118.45 ± 9.48

	32nd 
	148.16 ± 11.85
	142.17 ± 11.37
	137.87 ± 11.03
	129.66 ± 10.37
	109.3 ± 8.74
	101.4 ± 8.11
	94.16 ± 7.53
	123.24 ± 9.86

	33rd
	156.16 ± 12.49
	152.48 ± 12.2
	144.66 ± 11.57
	135.53 ± 10.84
	115.66 ± 9.25
	105.6 ± 8.45
	97.23 ± 7.78
	129.61 ± 10.37

	34th 
	164 ± 13.12
	159.62 ± 12.77
	151.33 ± 12.11
	141.63 ± 11.33
	124.56 ± 9.96
	109.8 ± 8.78
	99.34 ± 7.95
	135.75 ± 10.86

	35th 
	171.83 ± 13.75
	165.37 ± 13.23
	158.43 ± 12.67
	152.33 ± 12.19
	129.8 ± 10.38
	113.53 ± 9.08
	104.23 ± 8.34
	142.21 ± 11.38

	36th
	148 ± 11.84
	89.83 ± 7.19
	81.33 ± 6.51
	79.83 ± 6.39
	90.33 ± 7.23
	93 ± 7.44
	77.33 ± 6.19
	94.23 ± 7.54

	37th 
	133.83 ± 10.71
	85.16 ± 6.81
	73.33 ± 5.87
	76.66 ± 6.13
	86.16 ± 6.89
	79.33 ± 6.35
	64.5 ± 5.16
	85.56 ± 6.84

	38th 
	118.5 ± 9.48
	78.66 ± 6.29
	63.83 ± 5.11
	64.16 ± 5.13
	62.16 ± 4.97
	75.33 ± 6.03
	62.66 ± 5.01
	75.04 ± 6.0

	39th 
	97.16 ± 7.77
	60.33 ± 4.83
	56.23 ± 4.5
	49.66 ± 3.97
	55.33 ± 4.43
	65.33 ± 5.23
	57.23 ± 4.58
	63.03 ± 5.04

	40th 
	83.33 ± 6.67
	54.66 ± 4.37
	50 ± 4.0
	39.66 ± 3.17
	43.83 ± 3.51
	58.26 ± 4.66
	51.33 ± 4.11
	54.43 ± 4.35

	41st  
	66.16 ± 5.29
	42.83 ± 3.43
	46.33 ± 3.71
	32.16 ± 2.57
	36.72 ± 2.94
	53.16 ± 4.25
	48.5 ± 3.88
	46.55 ± 3.72

	42nd 
	46.16 ± 3.69
	43.33 ± 3.47
	36 ± 2.88
	25.33 ± 2.03
	28.23 ± 2.26
	36.16 ± 2.89
	35.66 ± 2.85
	35.83 ± 2.87

	43rd 
	29.33 ± 2.35
	27 ± 2.16
	20.16 ± 1.61
	20.16 ± 1.61
	24.83 ± 1.99
	22.83 ± 1.83
	18.83 ± 1.51
	23.3 ± 1.86

	44th 
	18.16 ± 1.45
	14.83 ± 1.19
	13 ± 1.04
	10.66 ± 0.85
	10.66 ± 0.85
	14.33 ± 1.15
	11.33 ± 0.91
	13.28 ± 1.06

	45th 
	9.5 ± 0.76
	7.33 ± 0.59
	3.66 ± 0.29
	3.5 ± 0.28
	4.5 ± 0.36
	8 ± 0.64
	7.33 ± 0.59
	6.26 ± 0.5


*mean of 5 traps









Fig 1: Population dynamics of adult leaf miner using yellow sticky traps at district Shopian during 2022-23










Table 2: Seasonal population dynamics and trapping efficacy of Blue sticky traps for Leucoptera malifoliella at district Shopian, during 2022–23
	Standard
Metro week
  (SMW ) 

	*Adult catch/5 Blue traps ± Standard error
	Overall
Mean ± SE

	
	Zainapora
	Aglar
	Babapora
	Reshipora
	Durpora
	Mujimarg
	Sofipora
	

	13th
	85.33 ± 6.83
	77.66 ± 6.21
	81.33 ± 6.51
	79.83 ± 6.39
	66.33 ± 5.31
	39.66 ± 3.17
	29.83 ± 2.39
	65.71 ± 5.26

	14th 
	67.66 ± 5.41
	47.00 ± 3.76
	53.83 ± 4.31
	59.00 ± 4.72
	44.50 ± 3.56
	31.33 ± 2.51
	22.33 ± 1.79
	46.52 ± 3.72

	15th  
	50.66 ± 4.05
	42.50 ± 3.40
	46.83 ± 3.75
	44.50 ± 3.56
	37.33 ± 2.99
	21.50 ± 1.72
	17.66 ± 1.41
	37.28 ± 2.98

	16th 
	34.83 ± 2.79
	36.33 ± 2.91
	41.66 ± 3.33
	32.83 ± 2.63
	26.50 ± 2.12
	17.16 ± 1.37
	14.33 ± 1.15
	29.09 ± 2.33

	17th 
	24.33 ± 1.95
	28.16 ± 2.25
	34.50 ± 2.76
	27.00 ± 2.16
	18.50 ± 1.48
	14.66 ± 1.17
	10.66 ± 0.85
	22.54 ± 1.80

	18th
	11.33 ± 0.91
	12.50 ± 1.00
	26.16 ± 2.09
	17.50 ± 1.40
	13.00 ± 1.04
	9.66 ± 0.77
	7.66 ± 0.61
	13.97 ± 1.12

	19th 
	7.83 ± 0.63
	9.50 ± 0.76
	15.83 ± 1.27
	8.66 ± 0.69
	8.00 ± 0.64
	6.83 ± 0.55
	4.66 ± 0.37
	8.75 ± 0.70

	20th 
	5.00 ± 0.40
	5.00 ± 0.40
	7.16 ± 0.57
	5.83 ± 0.47
	4.50 ± 0.36
	3.83 ± 0.31
	2.00 ± 0.16
	4.76 ± 0.38

	21st 
	2.66 ± 0.21
	2.16 ± 0.17
	3.50 ± 0.28
	4.00 ± 0.32
	2.50 ± 0.20
	2.00 ± 0.16
	0.33 ± 0.03
	2.45 ± 0.20

	22nd 
	7.33 ± 0.59
	6.50 ± 0.52
	6.00 ± 0.48
	6.50 ± 0.52
	6.50 ± 0.52
	5.83 ± 0.47
	3.50 ± 0.28
	6.02 ± 0.48

	23rd
	13.50 ± 1.08
	14.50 ± 1.16
	13.50 ± 1.08
	12.00 ± 0.96
	10.50 ± 0.84
	11.66 ± 0.93
	6.83 ± 0.55
	11.78 ± 0.94

	24th 
	17.66 ± 1.41
	18.16 ± 1.45
	15.83 ± 1.27
	15.16 ± 1.21
	15.66 ± 1.25
	14.50 ± 1.16
	10.16 ± 0.81
	15.30 ± 1.22

	25th 
	11.16 ± 0.89
	13.66 ± 1.09
	11.33 ± 0.91
	10.33 ± 0.83
	11.00 ± 0.88
	10.50 ± 0.84
	5.50 ± 0.44
	10.49 ± 0.84

	26th 
	8.33 ± 0.67
	10.83 ± 0.87
	9.16 ± 0.73
	7.83 ± 0.63
	8.16 ± 0.65
	7.66 ± 0.61
	4.00 ± 0.32
	7.99 ± 0.64

	27th 
	5.33 ± 0.43
	6.00 ± 0.48
	4.83 ± 0.39
	3.00 ± 0.24
	5.50 ± 0.44
	4.83 ± 0.39
	2.00 ± 0.16
	4.49 ± 0.36

	28th
	2.83 ± 0.23
	4.00 ± 0.32
	2.50 ± 0.20
	1.50 ± 0.12
	2.50 ± 0.20
	3.83 ± 0.31
	0.66 ± 0.05
	2.54 ± 0.20

	29th 
	1.66 ± 0.13
	1.83 ± 0.15
	1.33 ± 0.11
	0.66 ± 0.05
	1.66 ± 0.13
	3.66 ± 0.29
	0.33 ± 0.03
	1.59 ± 0.13

	30th 
	0.00 ± 0.00
	0.83 ± 0.07
	0.83 ± 0.07
	0.66 ± 0.05
	1.83 ± 0.15
	1.83 ± 0.15
	2.00 ± 0.16
	1.14 ± 0.09

	31st 
	1.00 ± 0.08
	0.00 ± 0.00
	0.16 ± 0.01
	0.00 ± 0.00
	1.00 ± 0.08
	1.66 ± 0.13
	0.66 ± 0.05
	0.64 ± 0.05

	32nd 
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.50 ± 0.04
	0.33 ± 0.03
	3.00 ± 0.24
	0.54 ± 0.04

	33rd
	1.50 ± 0.12
	0.00 ± 0.00
	1.50 ± 0.12
	0.00 ± 0.00
	0.50 ± 0.04
	2.83 ± 0.23
	3.00 ± 0.24
	1.33 ± 0.11

	34th 
	0.00 ± 0.00
	0.00 ± 0.00
	2.00 ± 0.16
	0.00 ± 0.00
	0.50 ± 0.04
	0.50 ± 0.04
	0.16 ± 0.01
	0.45 ± 0.04

	35th 
	1.00 ± 0.08
	3.00 ± 0.24
	2.16 ± 0.17
	1.00 ± 0.08
	2.66 ± 0.21
	2.66 ± 0.21
	0.17 ± 0.01
	1.81 ± 0.14

	36th
	4.16 ± 0.33
	5.50 ± 0.44
	4.50 ± 0.36
	3.00 ± 0.24
	4.66 ± 0.37
	4.66 ± 0.37
	2.33 ± 0.19
	4.11 ± 0.33

	37th 
	8.50 ± 0.68
	9.50 ± 0.76
	7.33 ± 0.59
	4.83 ± 0.39
	5.66 ± 0.45
	6.66 ± 0.53
	4.83 ± 0.39
	6.75 ± 0.54

	38th 
	12.33 ± 0.99
	12.50 ± 1.00
	10.83 ± 0.87
	8.00 ± 0.64
	8.83 ± 0.71
	9.83 ± 0.79
	9.00 ± 0.72
	10.18 ± 0.81

	39th 
	15.50 ± 1.24
	16.00 ± 1.28
	13.83 ± 1.11
	11.33 ± 0.91
	13.50 ± 1.08
	12.66 ± 1.01
	12.16 ± 0.97
	13.56 ± 1.08

	40th 
	10.33 ± 0.83
	8.16 ± 0.65
	6.66 ± 0.53
	6.50 ± 0.52
	5.66 ± 0.45
	6.83 ± 0.55
	7.66 ± 0.61
	7.40 ± 0.59

	41st  
	6.83 ± 0.55
	6.66 ± 0.53
	4.33 ± 0.35
	3.00 ± 0.24
	3.50 ± 0.28
	4.66 ± 0.37
	3.83 ± 0.31
	4.68 ± 0.37

	42nd 
	3.50 ± 0.28
	4.00 ± 0.32
	1.66 ± 0.13
	1.16 ± 0.09
	1.00 ± 0.08
	1.00 ± 0.08
	2.00 ± 0.16
	2.04 ± 0.16

	43rd 
	0.00 ± 0.00
	1.16 ± 0.09
	0.33 ± 0.03
	0.50 ± 0.04
	1.00 ± 0.08
	0.66 ± 0.05
	1.00 ± 0.08
	0.66 ± 0.05

	44th 
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.33 ± 0.03
	0.00 ± 0.00
	0.16 ± 0.01
	0.07 ± 0.01

	45th 
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00
	0.00 ± 0.00


*mean of 5 traps

















Fig 2: Population dynamics of adult leaf miner using blue sticky traps at district Shopian during 2022-23





Conclusion 
The research revealed a consistent bimodal pattern in phenology, with a main peak from late March to early April and a secondary rise from late August to September, observed at seven different locations. Zainapora and Aglar, in particular, show consistently higher levels of abundance. Yellow sticky traps are found to be more sensitive and should be used as the primary early-warning method, while blue traps can help confirm temporal patterns. Management strategies should target the two identified periods and employ site-specific, trap-based action thresholds that consider local weather and crop stages to optimize timing and reduce unnecessary interventions.
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ADULT CATCH/5 BLUE TRAPS

OVERALL MEAN






