


Original Research Article

SCREENING OF MULBERRY GERMPLASM FOR RESPONSE TO SEASONAL THRIPS INFESTATION
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ABSTRACT
The study was conducted during 2024–25 at the Department of Sericulture, UAS, GKVK, Bengaluru, to evaluate seasonal incidence of thrips and identify resistant accession among one hundred mulberry accessions. Thrips populations were recorded under natural field conditions during rabi, summer and kharif seasons at 15, 30, 45 and 60 days after pruning (DAP) and accessions were categorized into resistant, moderately resistant, susceptible and highly susceptible categories based on mean thrips counts. Results showed clear and significant differences in thrips infestation among the accessions across the seasons. Thrips infestation was highest during summer, moderate in rabi and lowest during kharif, mainly due to variations in temperature, rainfall and humidity. Thrips population peaked at 45 DAP when tender foliage was abundant and declined at 60 DAP as leaves matured. Although many accessions showed resistance in individual seasons, none remained completely resistant throughout the year. Pooled seasonal analysis identified four accessions viz., ME-86 (13.54), ME-01 (13.29), ME-52 (11.83) and M-66 (11.75) as consistently moderately resistant in all three seasons, indicating stable tolerance. Two accessions, ME-18 (19.96) and ME-84 (16.47), remained susceptible, while six accessions viz., MI-79 (34.63), MI-524 (26.25), MI-517 (23.08), MI-32 (31.54) and MR-2 (36.46) were consistently highly susceptible across all seasons. The research confirms considerable genetic variability for thrips tolerance and highlights the strong influence of seasonal climate on thrips dynamics, underscoring the need for season-specific management strategies and the importance of stable resistant accessions in breeding programmes.
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1. INTRODUCTION 
Mulberry (Morus spp.) is an evergreen, perennial crop that remains in the field throughout the year, producing continuous flushes of tender foliage to sustain silkworm rearing. Its perennial nature and vigorous growth make it highly vulnerable to attack by a wide range of pests that compete for food or space at different crop growth stages. Over 300 insect and non-insect pests infest mulberry (Reddy & Narayanaswamy, 1999), with sap feeders such as pink mealybug, thrips, spiralling whitefly, jassids and scales causing major economic losses. Among these, thrips (Pseudodendrothrips mori) is one of the most destructive pests, with field incidence reported up to 95 per cent and yield losses of 40–45 per cent. (Chandrashekar & Rajadurai, 1999; Venugopalapillai & Krishnaswami, 1980). Thrips occurrence is strongly influenced by seasonal climate infestations peak during hot, dry summer months, remain moderate in rabi and decline sharply during the high-rainfall kharif season. Severe infestation reduces leaf quality, negatively affecting silkworm growth and cocoon production. However, information on the differential response of mulberry germplasm to thrips across seasons remains limited. Therefore, the present study evaluates the seasonal incidence of thrips and identifies resistant or susceptible accessions among one hundred mulberry accessions under field conditions.
2. MATERIAL AND METHODS 
The mulberry germplasm selected for the study comprised of one hundred mulberry accessions maintained at the Department of Sericulture, University of Agricultural Sciences, GKVK, Bengaluru (130 05" N ;770 34" E; altitude of 924 m above MSL; mean annual rainfall of 915.8 mm). Each accessions was planted in a single row of four plants at a spacing of 2.4 × 2.5 m, established in 2006. The experiment was carried out during the rabi (Nov-Feb), summer (March-June) and kharif (July-Oct) seasons of 2024–2025, following all recommended cultural practices for rainfed mulberry, including pruning, irrigation, weeding and fertilizer application (Anon., 2010). Thrips populations were directly counted on the leaves using a 10× magnifying lens to ensure accurate estimation of population levels. Observations were recorded at 15, 30, 45 and 60th days after pruning (DAP). Thrips incidence in each accession was assessed based on mean thrips population and classified using a standard scoring index: Resistant (0-10), moderately resistance (10.1 -15), moderately susceptible (15.1 – 20) and highly susceptible  ( >20) Manivannan et al., 2017.
3. RESULTS AND DISCUSSION
3.1. Thrips incidence during rabi 2024-25
[bookmark: _Hlk219931733] Significant variations were observed in thrips incidence during the rabi season, indicated strong genotypic differences among accessions (Table 1). At 15 DAP, thrips population ranged from 5.00 in S-40 to 29.00 in MR-2, with S-40 (5.00), DD (5.00), Surat local (5.50) and G-2 (6.00) exhibiting the lowest infestation, whereas MR-2 (29.00), MI-79 (28.02), MI-32 (25.30) and MI-524 (20.00) recorded the highest numbers. Similar trends were recorded at 30 DAP and highest thrips population was recorded at 45 DAP, ranging from S-40 (9.00) to MR-2 (42.60). A infestation was declined at 60 DAP, however, susceptible accessions continued to exhibit increased thrips populations. The overall mean thrips population during rabi ranged from 7.00 to 35.50 thrips per six leaves, with S-40 (7.00), DD (7.38), Surat local (7.75) and G-2 (8.38) consistently showed lower mean population and thus identified as relatively resistant. Conversely, MR-2 (35.50), MI-79 (35.13), MI-32 (31.50) and MI-524 (26.75) maintained high mean thrips populations throughout the season, confirmed their susceptibility.  Greater incidence occurred at 45 DAP during active shoot growth where tender foliage favoured thrips multiplication, while population declines at 60 DAP suggested reduced suitability of mature leaves. Findings from earlier studies support these results. Manjunatha et al. (2001) reported that cooler temperatures combined with higher sunshine during the post-monsoon season suppress thrips multiplication. Similarly, Prabhakar et al. (2015) observed the lowest incidence of Pseudodendrothrips mori (3.00%) during this period, attributing it to cooler temperatures and increased humidity. Subramaniam (2000) further documented wide variation in thrips damage (14.02–49.14%) among mulberry accessions, identified S-1635, S-30 and MR-1 as tolerant, while V1, China White and C20 were highly susceptible.
Table 1. Thrips incidence on mulberry accessions during Rabi 2024-25
	Sl.No
	Accessions
	Population of thrips (no./6 leaves/plant)

	
	
	15DAP
	30DAP
	45DAP
	60DAP
	MEAN

	1
	V1
	14.00
	19.50
	23.00
	16.70
	18.00

	2
	ME-06
	12.00
	17.50
	21.00
	15.00
	16.00

	3
	MI-143
	16.00
	21.50
	26.00
	19.50
	20.88

	4
	ME-01
	10.00
	15.00
	18.30
	13.60
	13.88

	5
	MI-04
	14.00
	19.50
	23.00
	16.50
	18.00

	6
	MI-497
	8.20
	13.50
	17.00
	11.50
	12.38

	7
	ME-84
	8.50
	19.20
	22.50
	12.50
	15.75

	8
	MI-03
	19.30
	26.00
	30.00
	23.50
	25.00

	9
	MI-0573
	8.00
	12.50
	15.50
	10.50
	11.63

	10
	ME-27
	9.00
	13.50
	17.00
	11.50
	12.38

	11
	MI-169
	8.00
	12.30
	16.00
	11.00
	11.75

	12
	ME-52
	7.70
	11.60
	14.50
	9.30
	10.88

	13
	ME-08
	7.00
	10.50
	13.00
	8.60
	9.75

	14
	MI-11
	7.00
	11.00
	14.00
	9.50
	10.50

	15
	MI-556
	8.50
	13.50
	17.00
	11.50
	12.38

	16
	ME-67
	8.30
	13.00
	16.40
	11.50
	12.13

	17
	M-66
	9.00
	13.50
	17.00
	11.50
	12.38

	18
	MI-245
	17.50
	24.00
	28.30
	21.50
	23.25

	19
	ME-18
	14.50
	20.50
	24.50
	18.60
	19.75

	20
	M-240
	7.00
	11.00
	14.00
	9.50
	10.50

	21
	MI-238
	14.00
	19.50
	23.00
	16.50
	18.63

	22
	ME-132
	12.00
	17.50
	21.00
	15.00
	16.25

	23
	M-012
	10.00
	15.00
	18.50
	13.00
	14.13

	24
	MI-232
	19.50
	26.50
	31.00
	23.50
	25.75

	25
	ME-03
	17.00
	23.50
	27.50
	21.00
	22.50

	26
	MI-014
	8.00
	12.50
	15.40
	10.70
	11.88

	27
	MI-233
	10.50
	16.00
	19.40
	14.00
	14.88

	28
	ME-52
	12.00
	17.50
	21.00
	15.00
	16.00

	29
	MI-214
	8.50
	12.00
	15.00
	11.00
	11.50

	30
	ME-144
	14.00
	19.50
	23.00
	16.50
	18.13

	31
	ME-95
	9.50
	14.00
	17.50
	12.50
	13.13

	32
	MI-143
	12.00
	16.50
	20.00
	15.00
	15.88

	33
	MI-228
	10.50
	16.00
	19.20
	14.00
	14.88

	34
	ME-86
	10.00
	15.00
	18.50
	13.00
	13.88

	35
	M. alba
	12.00
	17.50
	21.00
	15.50
	16.50

	36
	ME-185
	18.00
	23.50
	27.40
	21.50
	22.88

	37
	ME-107
	4.50
	7.50
	9.00
	6.00
	6.88

	38
	C-763
	14.00
	19.50
	23.00
	16.50
	18.00

	39
	ME-224
	12.00
	17.30
	21.00
	15.00
	16.13

	40
	ME-05
	10.00
	15.00
	18.30
	13.00
	13.88

	41
	M.indica
	13.30
	18.50
	22.00
	16.50
	17.63

	42
	MI-47
	19.70
	26.00
	30.50
	23.60
	25.38

	43
	ME-65
	14.00
	19.50
	23.00
	16.50
	18.25

	44
	RFS-135
	16.60
	22.50
	27.00
	20.50
	21.25

	45
	MI-139
	17.00
	23.50
	27.50
	21.50
	22.13

	46
	Srinagar local
	8 .00
	11.40
	14.60
	10.50
	11.00

	47
	C-20
	13.50
	18.00
	21.50
	16.50
	17.25

	48
	MI-231
	14.50
	19.60
	23.00
	17.50
	18.75

	49
	MI-01
	15.60
	20.50
	24.00
	18.50
	19.50

	50
	ME-238 (China white)
	16.00
	21.00
	24.50
	19.50
	20.00

	51
	Asambola
	11.00
	14.00
	18.11
	13.05
	14.35

	52
	Sahana
	11.00
	15.00
	18.00
	13.50
	14.25

	53
	MI-231
	7.50
	11.00
	13.50
	9.50
	10.00

	54
	MI-516
	10.00
	13.50
	16.00
	12.00
	12.88

	55
	M. cathyana
	10.50
	15.00
	18.00
	13.00
	13.88

	56
	MI-524
	20.00
	29.90
	34.00
	27.10
	26.75

	57
	MI-517
	19.50
	25.50
	29.50
	23.00
	24.25

	58
	M. bombysis
	8.00
	11.50
	14.00
	10.00
	10.63

	59
	MI-79
	28.20
	33.50
	42.20
	36.70
	35.13

	60
	MI-506
	7.00
	10.50
	12.50
	9.00
	9.88

	61
	MI-632
	8.50
	12.00
	15.00
	11.50
	11.63

	62
	MI-286
	10.50
	14.00
	17.00
	12.50
	13.25

	63
	MI-32
	25.30
	29.00
	38.50
	33 .80
	31.50

	64
	M. lavigata
	7.00
	10.00
	12.00
	8.50
	9.50

	65
	MR-2
	29.00
	35.00
	42.60
	36.90
	35.50

	66
	MI-491
	16.50
	21.00
	25.00
	19.50
	20.25

	67
	M.multicaulis
	13.00
	17.50
	21.00
	15.50
	16.63

	68
	M-5
	12.00
	16.00
	19.00
	14.50
	15.00

	69
	MI-494
	8.50
	12.00
	15.00
	11.50
	11.63

	70
	S-36
	8.00
	11.50
	14.00
	10.00
	10.63

	71
	M.local
	9.00
	13.00
	16.00
	11.50
	12.13

	72
	G-4
	14.00
	19.50
	23.00
	16.50
	18.00

	73
	M. macrora
	8.50
	12.00
	14.50
	11.00
	11.38

	74
	MI-303
	7.00
	10.50
	12.50
	9.00
	9.88

	75
	MI-99
	12.50
	17.00
	20.50
	15.00
	16.38

	76
	C-776
	10.00
	13.50
	16.00
	12.00
	12.50

	77
	MI-497
	12.50
	17.00
	20.50
	15.00
	16.13

	78
	MI-515
	13.00
	17.50
	21.00
	15.50
	16.75

	79
	Karanahali
	7.50
	11.00
	13.50
	10.00
	10.13

	80
	MI-169
	10.00
	13.50
	16.00
	12.00
	12.75

	81
	MI-178
	12.00
	15.00
	19.00
	14.53
	15.10

	82
	MI-0025
	12.00
	16.00
	19.09
	14.50
	15.50

	83
	DD
	5.00
	7.50
	9.00
	6.00
	7.38

	84
	Surat local
	5.50
	8.00
	9.50
	6.50
	7.75

	85
	Lonavala
	6.00
	9.00
	11.00
	8.00
	8.63

	86
	MI-0665
	10.00
	13.50
	16.00
	12.00
	12.88

	87
	MI-0364
	11.00
	14.50
	17.00
	13.50
	13.75

	88
	S-1635
	10.50
	14.00
	17.00
	12.50
	13.25

	89
	MI-0051
	8.50
	12.00
	15.00
	11.00
	11.13

	90
	ME-158
	10.00
	13.50
	16.00
	12.00
	12.50

	91
	S-54
	8.50
	12.50
	15.00
	11.50
	11.75

	92
	MI-854
	7.50
	11.00
	13.50
	10.00
	10.13

	93
	S-34
	8.50
	11.50
	14.00
	10.50
	11.00

	94
	ME-0110
	9.00
	12.00
	15.00
	11.00
	11.25

	95
	S-40
	5.00
	7.50
	9.00
	6.00
	7.00

	96
	G-2
	6.00
	9.00
	11.00
	8.00
	8.38

	97
	S-13
	7.00
	10.00
	12.00
	8.50
	9.00

	98
	PCH
	7.50
	10.50
	12.50
	9.00
	9.75

	99
	Suvarna
	8.50
	11.50
	14.00
	10.50
	11.00

	100
	Akkikalu 
(Bird claw)
	9.00
	12.00
	15.00
	11.50
	11.63

	 
	F test
	*
	*
	*
	*
	*

	 
	S.Em±
	0.611
	0.591
	0.871
	0.697
	0.481

	 
	CD @ 5 %
	1.717
	1.66
	2.449
	1.957
	1.34

	 
	CV
	7.482
	5.187
	6.371
	6.915
	6.29


DAP- Days after pruning; *Significant @ 0.05
3.1.1.  Reaction of mulberry accessions based on mean thrips population during rabi 2024-25
The screening of mulberry accessions for thrips infestation revealed substantial variation in susceptibility (Table 2). Although no accession was completely free from thrips, fifteen accessions such as ME-05, ME-017, MI-231, MI-506, Morus lavigata, S-40 and S-13 were classified as resistant, recorded only 0–10 thrips per six leaves. Forty accessions, including ME-01, M-66, ME-86 and Sahana, showed moderate resistance (10.10–15 thrips per six leaves). Twenty-eight accessions, such as V1, ME-06, MI-143, ME-18 and ME-84, were susceptible (15.10–20 thrips per six leaves), while sixteen accessions, including MI-79, MI-524, MI-517, MI-32, MR-2 and S-34, were highly susceptible with infestations exceeding 20 thrips per six leaves. This wide spectrum of responses highlights strong genetic variability in thrips tolerance, providing useful material for breeding resistant varieties. These results are consistent with the findings of Prabhakar et al. (2015), who observed that out of the mulberry accessions evaluated, eighty-eight were completely immune to thrips, eight were highly resistant, two showed moderate resistance and two were moderately susceptible, with no accession falling under the highly susceptible category.
[bookmark: _Hlk220003605]Table 2. Reaction of mulberry accessions based on mean thrips population during rabi
	Category/ level of resistance
	Mean no. of thrips/plant
	Accessions 

	
	
	Number
	Name

	Highly resistant (HR)
	0
	0
	None

	
Resistant (R)
	
0-10
	
15
	ME-05,	ME-017,	MI-231,	MI-506,	Surath	local,
M. lavigata, MI-303, DD, Lonavala, S-40, ME-0110, S-13, PCH, Akkikalu (Bird claw),	G-2

	

Moderately resistance (MR)
	


10.1 -15
	


40
	ME-01, MI-497, MI-0573, ME-27, MI-169, ME-52, MI-
11, MI-556, ME-67, M-66, M-240, MI-014, MI-233, ME-
95, MI-632, S-54,MI-228, ME-86, Sahana, MI-516, M. cathyana, Asambola, MI-214, MI-286, M-5, MI-494 S-36, Mysore local, M. macrora, C-776, Karanahalli, MI 169, MI-0665, MI-0364, MI-0051, ME-518, MI-854 ME-0110, Suvarna, S-1635

	
Susceptible (S)
	

15.1 - 20
	

28
	V1, ME-06, MI-04, ME-18, MI-238, ME-132, M-012 ME-84, ME-144, MI-143, M. alba, C-763, ME-224, ME-05, M.indica, ME-65, Srinagar local, C-20,MI-231 MI-01, ME-238 (China white), M.multicaulis G-4, MI-99, MI-497, MI-515, MI-178, MI-0025

	Highly susceptible (HS)
	
>20
	
16
	MI-143, MI-03, MI-245, MI-232, ME-03, MI-79, ME 185, MI-47, RFS-135, MI-139, MI-524, MI-517, MI-32 MR-2, S-34, MI-491


3.2. [bookmark: _Hlk220004356] Thrips incidence during summer 2024-25
Thrips incidence was markedly higher during summer season, than in the rabi season and the mulberry accessions showed clear differences in susceptibility (Table 3). At 15 DAP, thrips populations ranged from 6.00 in ME-27 to 33.50 in MR-2, identified ME-27 (6.00), MI-0573(6.50), MI-232 (6.50) and MI-11 (6.50) as relatively tolerant, while MR-2 (33.50), MI-32 (30.00) , MI-79 (29.50) and MI-524 (22.50) were highly susceptible. By 30 DAP, infestation increased across all accessions with the availability of tender foliage (10.00–43.00 thrips per six leaves) and the same resistance and susceptibility patterns persisted. Thrips population increased during 45 DAP (13.50–50.00 thrips per six leaves), representing the most favourable period for pest multiplication and declined at 60 DAP as leaves matured, although susceptible accessions continued to record higher populations. The overall mean thrips population ranged from 9.00 to 41.50 thrips per six leaves, reflecting substantial variability in host response. ME-27 (9.00), MI-0573 (9.38), MI-11 (9.25), ME-52 (10.25), MI-232 (9.88) and MI-516 (12.75) consistently recorded low infestation and were categorized as relatively resistant, whereas MR-2 (41.50), MI-79 (37.88), MI-32 (36.75), MI-524 (28.25), MI-517 (22.25) and V1 (21.28) maintained high mean populations, confirmed their susceptibility. These results align with the findings of Prabhakar et al. (2015), who noted that thrips infestation was greatest during the pre-monsoon period (11.25%), a time characterized by high temperatures (34.2 °C), low relative humidity (84%) and limited rainfall (34.2 mm), all of which favour thrips multiplication. Patil et al. (2013) similarly reported peak thrips incidence during the summer months, recording 55.94 per cent in late January and 29.80 per cent in early february under high-temperature, low-humidity conditions

Table 3. Thrips incidence on mulberry accessions during summer 2024-25
	Sl.No.
	Accessions
	Population of thrips (no./6 leaves/plant)

	
	
	15DAP
	30DAP
	45DAP
	60DAP
	MEAN

	1
	V1
	16.00
	23.00
	27.00
	18.40
	21.28

	2
	ME-06
	11.60
	17.00
	20.00
	13.00
	15.38

	3
	MI-143
	10.40
	15.00
	18.00
	12.00
	13.75

	4
	ME-01
	10.00
	14.40
	17.20
	11.30
	13.13

	5
	MI-04
	8.50
	12.20
	15.00
	9.50
	11.13

	6
	MI-497
	12.20
	18.30
	22.00
	14.50
	16.75

	7
	ME-84
	13.40
	20.00
	23.50
	16.50
	18.63

	8
	MI-03
	17.00
	24.20
	28.00
	19.00
	22.00

	9
	MI-0573
	6.50
	10.50
	12.50
	8.00
	9.38

	10
	ME-27
	6.00
	10.00
	12.00
	7.50
	9.00

	11
	MI-169
	12.00
	18.00
	21.00
	14.50
	16.38

	12
	ME-52
	7.50
	11.50
	13.50
	9.00
	10.25

	13
	ME-08
	16.00
	23.00
	26.00
	18.00
	21.88

	14
	MI-11
	6.50
	10.50
	12.50
	7.80
	9.25

	15
	MI-556
	8.50
	13.00
	15.50
	9.50
	11.50

	16
	ME-67
	13.00
	19.50
	23.00
	15.70
	18.00

	17
	M-66
	8.50
	13.00
	15.20
	10.00
	11.75

	18
	MI-245
	16.30
	24.00
	27.40
	19.00
	22.50

	19
	ME-18
	16.50
	24.00
	27.50
	19.00
	21.63

	20
	M-240
	13.00
	19.00
	22.30
	15.00
	17.63

	21
	MI-238
	14.00
	21.00
	24.50
	16.60
	19.00

	22
	ME-132
	8.30
	13.00
	15.60
	10.00
	11.88

	23
	M-012
	12.00
	18.00
	21.00
	14.00
	16.00

	24
	MI-232
	6.50
	10.50
	12.50
	8.50
	9.88

	25
	ME-03
	12.40
	18.30
	22.00
	14.50
	16.75

	26
	MI-014
	10.20
	15.40
	18.50
	12.60
	14.33

	27
	MI-233
	16.70
	24.00
	27.80
	19.00
	22.38

	28
	ME-52
	11.50
	17.00
	20.00
	13.00
	15.38

	29
	M-5
	12.60
	18.20
	22.00
	14.30
	16.75

	30
	ME-144
	14.00
	21.00
	25.00
	16.00
	19.13

	31
	ME-95
	13.00
	19.50
	23.00
	15.50
	17.88

	32
	MI-143
	19.00
	27.00
	32.00
	22.00
	25.38

	33
	MI-228
	16.00
	23.00
	27.00
	18.50
	21.38

	34
	ME-86
	10.00
	15.00
	18.00
	11.50
	13.88

	35
	M. alba
	15.40
	23.00
	27.00
	18.00
	21.25

	36
	ME-185
	10.30
	16.00
	19.00
	12.20
	14.75

	37
	ME-107
	13.00
	19.50
	23.00
	15.20
	18.00

	38
	C-763
	15.30
	23.00
	27.00
	18.00
	21.13

	39
	ME-224
	11.50
	17.40
	21.00
	13.60
	15.88

	40
	ME-05
	18.00
	26.30
	31.00
	21.00
	24.63

	41
	M.indica
	19.00
	27.00
	32.00
	22.00
	25.25

	42
	MI-47
	10.00
	15.00
	18.00
	11.40
	13.63

	43
	ME-65
	16.00
	23.30
	27.40
	18.30
	21.88

	44
	RFS-135
	14.00
	21.00
	25.00
	16.20
	19.75

	45
	MI-139
	12.40
	19.00
	22.00
	14.50
	17.00

	46
	Srinagar local
	11.00
	16.00
	19.00
	12.50
	15.13

	47
	C-20
	16.30
	23.00
	25.00
	17.00
	21.38

	48
	MI-231
	16.50
	24.00
	28.00
	19.00
	22.25

	49
	MI-01
	18.00
	27.00
	32.00
	21.00
	24.75

	50
	ME-238 (China white)
	17.40
	26.00
	30.00
	20.00
	23.75

	51
	MI-506
	18.00
	26.30
	31.00
	21.00
	24.50

	52
	Sahana
	12.50
	19.00
	22.40
	14.60
	17.25

	53
	MI-231
	16.40
	24.00
	28.00
	19.00
	22.50

	54
	MI-516
	9.00
	14.00
	16.40
	11.00
	12.75

	55
	M. cathyana
	12.00
	18.00
	21.00
	14.00
	16.13

	56
	Asambola
	15.30
	23.00
	27.00
	18.00
	21.13

	57
	MI-517
	16.50
	24.00
	28.00
	19.00
	22.25

	58
	M. bombysis
	18.00
	27.00
	32.00
	22.00
	24.75

	59
	MI-214
	16.20
	24.00
	28.00
	19.00
	22.38

	60
	MI-524
	22.50
	29.00
	33.00
	26.50
	28.25

	61
	Surat local
	7.30
	18.00
	26.50
	25.00
	19.25

	62
	MI-286
	13.00
	19.00
	23.00
	15.30
	17.38

	63
	MI-32
	30.00
	38.00
	44.00
	34.50
	36.75

	64
	M. lavigata
	18.00
	26.00
	31.00
	21.00
	24.13

	65
	MR-2
	33.50
	43.00
	50.00
	38.00
	41.50

	66
	MI-491
	12.00
	18.00
	21.00
	14.00
	16.25

	67
	M.multicaulis
	16.00
	23.00
	27.00
	18.50
	21.63

	68
	MI-79
	29.50
	39.50
	46.00
	35.00
	37.88

	69
	MI-494
	16.00
	23.00
	27.00
	18.50
	21.00

	70
	S-36
	14.00
	21.00
	25.00
	16.50
	19.75

	71
	M.local
	9.00
	14.00
	25.00
	23.50
	17.87

	72
	G-4
	15.00
	21.50
	25.00
	17.00
	20.25

	73
	M. macrora
	13.00
	19.50
	23.00
	15.50
	18.38

	74
	MI-303
	17.00
	26.00
	30.00
	20.00
	23.50

	75
	MI-99
	14.00
	21.00
	24.50
	16.50
	19.50

	76
	C-776
	15.00
	22.00
	26.00
	17.00
	20.50

	77
	MI-497
	16.50
	24.00
	28.00
	19.00
	22.13

	78
	MI-515
	16.00
	23.50
	27.20
	18.10
	21.88

	79
	Karanahali
	14.00
	21.00
	24.60
	16.20
	19.00

	80
	MI-169
	13.30
	20.00
	23.50
	15.70
	18.50

	81
	MI-178
	16.30
	24.00
	28.00
	19.00
	22.38

	82
	DD
	16.00
	23.00
	27.00
	18.50
	21.25

	83
	MI-632
	17.00
	26.00
	30.00
	20.00
	23.63

	84
	MI-0025
	16.00
	23.00
	27.00
	18.30
	22.00

	85
	Lonavala
	15.00
	22.00
	26.00
	17.00
	20.50

	86
	MI-0665
	17.00
	26.00
	29.20
	20.00
	23.13

	87
	MI-0364
	19.00
	27.00
	32.00
	22.00
	25.13

	88
	S-1635
	17.00
	26.00
	30.00
	20.00
	23.88

	89
	MI-0051
	16.50
	23.00
	26.50
	18.50
	21.00

	90
	ME-158
	19.00
	27.00
	32.00
	22.00
	25.38

	91
	S-54
	17.00
	26.00
	30.00
	20.00
	23.75

	92
	MI-854
	15.00
	22.00
	26.00
	17.00
	20.50

	93
	S-34
	16.40
	24.00
	28.00
	16.30
	24.00

	94
	ME-0110
	17.00
	26.00
	30.50
	20.00
	23.25

	95
	S-40
	16.50
	24.00
	28.00
	19.00
	22.38

	96
	G-2
	15.00
	22.00
	26.00
	17.00
	20.75

	97
	S-13
	16.00
	23.00
	27.00
	18.08
	21.50

	98
	PCH
	19.00
	28.00
	33.00
	22.50
	26.33

	99
	Suvarna
	16.40
	24.00
	28.00
	19.00
	22.50

	100
	Akkikalu (Bird claw)
	11.00
	16.00
	19.00
	12.00
	15.00

	 
	F test
	*
	*
	*
	*
	*

	 
	S.Em±
	0.484
	1.088
	0.767
	0.794
	0.601

	 
	CD @ 5 %
	1.36
	3.057
	2.157
	2.232
	1.674

	 
	CV
	4.667
	7.1
	4.266
	6.586
	6.103


DAP- Days after pruning; *Significant @ 0.05
3.2.1. Reaction of mulberry accessions based on mean thrips population during summer
Screening of the mulberry germplasm during summer revealed substantial variation in thrips incidence among the accessions (Table 4). None of the accessions were completely free from infestation. Four accessions MI-0573, ME-27, MI-11 and MI-232 recorded low thrips populations (0–10 per six leaves) and were classified as resistant. Eleven accessions, including MI-143, ME-01, MI-04, ME-52 and M-66, exhibited moderate resistance (10.1–15 thrips per six leaves). Thirty accessions such as MI-497, ME-03, MI-139, ME-18, ME-84 and Sahana were categorized as susceptible (15.1–20 thrips per six leaves), while fifty-six accessions including V1, ME-06, MI-79, MI-517, MR-2, S-1635, MI-32 and MI-524 were highly susceptible (>20 thrips per six leaves). The wide range of infestation levels indicates considerable genetic variability for thrips resistance within the germplasm. The resistant accessions likely possess morphological or biochemical traits that limit thrips colonization, whereas the susceptible accessions appear more conducive to pest development. These results agree with the observations of Prabhakar et al. (2015), who found that during the pre-monsoon season, sixty-two mulberry accessions were immune to thrips, twenty were classified as highly resistant and eighteen showed moderate resistance.
Table 4. Reaction of mulberry accessions based on mean thrips population during summer
	Category/ level of resistance
	Mean no.
of thrips/6 leaves/plant
	Accessions

	
	
	Number
	Name

	Highly resistant (HR)
	0
	0
	0

	Resistant (R)
	0-10
	4
	MI-0573, ME-27, MI-11, MI-232

	Moderately resistance (MR)
	10.1 -15
	11
	MI-143, ME-01, MI-04, ME-52, M-66, ME-
132, MI-014, ME-86, ME-185, MI-47, ME-
132,

	Susceptible (S)
	15.1 - 20
	30
	MI-497, M-240, M-012, ME-03, MI-139,
Srinagar local, M.macroura, MI-99, MI- 497, MI-556, ME-84, ME-67, MI-516, M- 240, ME-144, ME-95, ME-107, ME-224, ME-18, RFS-135, MI-139, Sahana, M. cathyana, MI-286, MI-491, M-5, karenahali, MI-169, Surat local, Mysore local

	Highly susceptible (HS)
	>20
	56
	V1, MI-03,  ME-06, ME-08, MI-245, MI-
79, MI-238, MI-143, MI-228, M. alba, C-
763, ME-05, M.indica, ME-65, C-20, C-
776, MI-497, MI-515, MI-178, DD, MI-
632, MI-0025, Lonavala, MI-0665, MI-
0364, MI-0051, ME-158, S-54, MI-854, S-
34, ME-0110, S-40, G-2, S-13, PCH, MI-
231, MI-01, ME-238 (China white), MI-303,
Suvarna, Akkikalu (Bird claw), S-1635, G-4, M.multicaulis, MI-524, MI-231, Asambola, MI-517, M. bombysis, MI-214, MI-506, MI-
32, M. lavigata, MR-2, MI-494,



3.3. Thrips incidence during Kharif 2024-25
Thrips incidence was lower during kharif season, than in rabi and summer seasons, though significant differences among mulberry accessions were evident (Table 5). At 15 DAP, thrips populations ranged from 4.80 in Surat local to 24.00 in MR-2, identifying Surat local (6.25), G-2 (5.30), DD (5.60), S-13 (5.60) and S-40 (5.80) as tolerant, while MR-2 (24.00), MI-79 (22.00), MI-32 (19.00) and MI-524 (19.00) were highly susceptible. At 30 DAP, infestation increased (5.50–33.40 thrips per six leaves), but the relative tolerance and susceptibility patterns remained consistent. Thrips populations reached maximum at 45 DAP (7.70–42.50 thrips per six leaves) and declined by 60 DAP (6.20–27.00 thrips per six leaves) as leaves matured. The overall mean thrips population during Kharif varied from 6.25 to 32.38 thrips per six leaves, indicating substantial genotypic variation. Surat local (6.25), S-40 (7.43), DD (7.38), G-2 (6.88), ME-107 (7.75) and MI-231(8.38) consistently recorded low mean populations and were categorized as resistant, whereas MR-2 (32.38), MI-79 (30.88), MI-32 (26.38), MI-524 (23.72), MI-517 (22.75) and MI-47 (21.63) showed high mean values, confirming their susceptibility. Thrips incidence peaked at 45 DAP during active shoot elongation and declined at 60 DAP due to leaf hardening. The generally lower thrips levels during kharif can be attributed to monsoon conditions high rainfall, high humidity and lower temperatures which are unfavourable for thrips multiplication. These observations are in agreement with Prabhakar et al. (2015), who documented a marked reduction in thrips incidence during the monsoon period, attributing it to high relative humidity (94 %), lower temperatures (19.2 °C) and increased rainfall (158.8 mm). Likewise, Manjunatha and Shree (2001) reported that abundant rainfall and elevated humidity during the rainy season significantly suppressed thrips populations, confirming that kharif season conditions are inherently unfavourable for thrips development.
Table 5. Thrips incidence on mulberry accessions during Kharif 2024-25
	Sl. No.
	Accessions
	Population of thrips (no./6 leaves/plant)

	
	
	15DAP
	30DAP
	45DAP
	60DAP
	MEAN

	1
	V1
	14.80
	16.75
	21.20
	18.30
	17.68

	2
	ME-06
	12.60
	14.30
	18.00
	15.60
	15.13

	3
	MI-143
	16.30
	18.70
	23.80
	20.80
	19.63

	4
	ME-01
	10.60
	12.20
	15.40
	13.20
	12.88

	5
	MI-04
	13.50
	15.70
	20.00
	16.80
	16.50

	6
	MI-497
	9.30
	10.90
	14.10
	11.90
	11.38

	7
	ME-84
	7.90
	19.30
	21.50
	11.50
	15.05

	8
	MI-03
	28.90
	33.40
	42.20
	36.70
	35.13

	9
	MI-0573
	8.40
	9.70
	12.10
	10.50
	10.13

	10
	ME-27
	9.30
	10.60
	13.30
	11.70
	11.13

	11
	MI-169
	9.60
	10.90
	13.80
	12.20
	11.50

	12
	ME-52
	8.40
	9.70
	12.10
	10.50
	10.13

	13
	ME-08
	7.30
	8.40
	10.50
	9.00
	8.75

	14
	MI-11
	8.10
	9.10
	11.70
	10.10
	9.75

	15
	MI-556
	8.80
	9.90
	12.80
	11.10
	10.63

	16
	ME-67
	9.00
	10.10
	13.10
	11.30
	10.88

	17
	M-66
	9.20
	10.30
	13.40
	11.50
	11.13

	18
	MI-245
	16.90
	19.40
	25.20
	21.50
	21.00

	19
	ME-18
	14.80
	17.10
	22.20
	19.70
	18.50

	20
	M-240
	7.50
	8.60
	11.50
	9.80
	9.48

	21
	MI-238
	13.80
	16.10
	21.00
	18.20
	17.38

	22
	ME-132
	12.10
	14.40
	18.90
	15.70
	15.25

	23
	M-012
	9.80
	11.80
	15.20
	12.90
	12.38

	24
	MI-232
	18.10
	20.90
	27.10
	22.90
	22.50

	25
	ME-03
	15.40
	17.80
	23.00
	19.50
	19.25

	26
	MI-014
	8.30
	9.90
	13.20
	11.10
	10.63

	27
	MI-233
	10.00
	11.80
	16.00
	13.10
	12.88

	28
	ME-52
	11.20
	13.20
	17.90
	14.50
	14.38

	29
	M-5
	10.50
	12.50
	16.80
	14.70
	13.50

	30
	ME-144
	13.50
	15.90
	21.10
	17.90
	17.13

	31
	ME-95
	9.60
	11.40
	15.00
	12.90
	12.13

	32
	MI-143
	11.60
	13.60
	18.40
	15.10
	14.88

	33
	MI-228
	10.80
	12.80
	17.10
	14.10
	13.88

	34
	ME-86
	10.00
	11.90
	16.00
	13.20
	12.88

	35
	M. alba
	11.50
	13.60
	18.30
	15.10
	14.75

	36
	ME-185
	29.00
	32.90
	42.60
	36.90
	35.50

	37
	MI-0025
	8.90
	10.80
	13.80
	12.90
	11.63

	38
	C-763
	13.50
	15.90
	21.00
	17.90
	17.25

	39
	ME-224
	10.80
	12.90
	17.00
	14.50
	14.13

	40
	ME-05
	13.80
	16.30
	21.70
	18.20
	17.88

	41
	M.indica
	12.10
	14.30
	19.00
	15.90
	15.63

	42
	MI-47
	18.00
	20.90
	27.00
	23.10
	22.63

	43
	ME-65
	12.50
	14.80
	19.90
	16.90
	16.38

	44
	RFS-135
	13.60
	16.10
	21.60
	18.30
	17.75

	45
	MI-139
	14.90
	17.30
	23.20
	19.90
	19.13

	46
	Srinagar local
	7.20
	8.40
	11.50
	9.80
	9.50

	47
	C-20
	11.20
	12.90
	17.40
	15.10
	14.75

	48
	MI-231
	13.20
	15.50
	21.20
	17.80
	17.50

	49
	MI-01
	14.00
	16.30
	22.10
	18.70
	18.25

	50
	ME-238 (China white)
	14.90
	17.40
	22.00
	18.70
	18.50

	51
	MI-517
	18.10
	20.90
	27.00
	23.10
	22.75

	52
	Sahana
	9.80
	11.80
	15.00
	13.20
	12.50

	53
	MI-231
	6.00
	6.90
	9.40
	8.90
	8.38

	54
	MI-516
	9.60
	11.40
	14.90
	12.80
	12.13

	55
	M. cathyana
	10.40
	12.20
	16.20
	14.30
	13.38

	56
	Asambola
	10.20
	12.10
	15.60
	14.10
	13.00

	57
	MI-524
	19.00
	22.90
	30.00
	23.00
	23.72

	58
	M. bombysis
	6.90
	8.10
	11.10
	10.00
	9.38

	59
	MI-214
	7.00
	8.20
	11.10
	10.20
	9.50

	60
	MI-506
	6.80
	7.90
	10.60
	10.20
	9.13

	61
	S-1635
	7.80
	9.70
	12.30
	11.50
	10.13

	62
	MI-286
	8.80
	10.40
	13.50
	12.30
	11.25

	63
	MI-32
	19.00
	28.00
	36.00
	22.50
	26.38

	64
	M. lavigata
	6.40
	7.60
	10.20
	9.20
	8.50

	65
	MR-2
	24.00
	33.40
	42.50
	27.00
	32.38

	66
	MI-491
	13.40
	15.90
	21.10
	18.10
	17.13

	67
	M.Multicaulis
	11.50
	13.70
	18.30
	15.40
	14.88

	68
	MI-79
	22.00
	32.90
	40.50
	25.50
	30.88

	69
	MI-494
	8.40
	10.20
	13.00
	11.90
	10.88

	70
	S-36
	7.40
	8.90
	11.80
	10.80
	9.75

	71
	M.local
	8.90
	10.80
	13.80
	12.70
	11.38

	72
	G-4
	12.20
	14.60
	19.10
	15.20
	15.25

	73
	M. Macrora
	7.60
	9.10
	12.00
	10.80
	9.88

	74
	MI-303
	7.40
	8.90
	11.80
	10.90
	9.63

	75
	MI-99
	10.80
	12.80
	17.40
	14.20
	14.00

	76
	C-776
	8.60
	10.20
	13.40
	12.20
	11.00

	77
	MI-497
	12.20
	14.60
	19.10
	15.70
	15.38

	78
	MI-515
	12.60
	15.20
	19.80
	16.40
	16.00

	79
	Karanahali
	7.40
	8.90
	11.80
	10.90
	9.63

	80
	MI-169
	8.90
	10.80
	13.80
	12.90
	11.75

	81
	MI-178
	11.00
	13.20
	17.80
	14.80
	14.25

	82
	S-34
	8.50
	10.70
	13.60
	11.90
	10.75

	83
	MI-632
	7.90
	9.40
	12.10
	11.10
	10.13

	84
	ME-107
	6.00
	6.90
	9.30
	7.90
	7.75

	85
	Lonavala
	6.00
	7.20
	9.50
	8.40
	8.13

	86
	MI-0665
	8.20
	10.20
	13.10
	11.10
	10.63

	87
	MI-0364
	8.30
	10.30
	13.20
	11.20
	10.75

	88
	Surat local
	4.80
	5.50
	7.70
	6.20
	6.25

	89
	MI-0051
	8.20
	10.20
	13.10
	11.10
	10.63

	90
	ME-158
	8.00
	9.90
	12.60
	11.40
	10.25

	91
	S-54
	8.50
	10.80
	13.60
	11.80
	10.88

	92
	MI-854
	6.80
	8.40
	10.60
	9.70
	8.75

	93
	DD
	5.60
	6.60
	9.10
	8.20
	7.38

	94
	ME-0110
	5.90
	7.30
	9.10
	7.95
	7.63

	95
	S-40
	5.80
	7.20
	9.20
	6.95
	7.43

	96
	G-2
	5.30
	6.60
	8.40
	7.40
	6.88

	97
	S-13
	5.60
	6.90
	8.80
	7.30
	7.25

	98
	PCH
	7.80
	9.70
	12.30
	11.40
	10.13

	99
	Suvarna
	6.90
	8.00
	11.00
	10.10
	9.00

	100
	Akkikalu (Bird claw)
	8.90
	10.80
	13.80
	12.90
	11.63

	 
	F test
	*
	*
	*
	*
	*

	 
	S.Em±
	0.468
	0.496
	0.496
	0.601
	0.699

	 
	CD @ 5 %
	1.302
	1.394
	1.393
	1.688
	1.963

	 
	CV
	6.907
	6.536
	5.547
	5.147
	6.918


DAP- Days after pruning; *Significant @ 0.05

3.3.1. Reaction of mulberry accessions based on mean thrips population during kharif 
Screening of one hundred mulberry accessions during the Kharif 2024–2025 season revealed clear variation in thrips infestation (Table 6). None of the accessions were free from the pest. Twenty-three accessions, including ME-08, MI-11, M-240 and Surat local, recorded low thrips populations (0–10 per six leaves) and were classified as resistant. Forty-six accessions such as ME-01, MI-497, MI-0573 and ME-27 showed moderate resistance (10.10–15.00 thrips per six leaves), whereas twenty-two accessions, including V1, MI-143 and ME-84, were susceptible (15.10–20.00 thrips per six leaves). Ten accessions, including MI-232, MI-524, MI-32 and MR-2, were highly susceptible, with infestations exceeding 20 thrips per six leaves. These results indicated substantial genetic variability for thrips resistance, with tolerant accessions likely possessing traits that deter colonization, while susceptible types favour pest development. These findings align with those of Prabhakar et al. (2015), who reported that thrips incidence was generally low during the monsoon season, with sixty-two accessions classified as immune, twenty as highly resistant and eighteen as moderately resistant. This further indicates that Kharif season conditions favour reduced thrips pressure and a stronger expression of resistance among mulberry germplasm.
Table 6. Reaction of mulberry accessions based on mean thrips population during kharif 
	Category / level of resistance
	Mean no. of thrips/plant
	Accessions

	
	
	Number
	Name

	Highly resistant (HR)
	0
	0
	0

	Resistant (R)
	
0-10
	
23
	ME-08, MI-11, M-240, ME-107, Srinagar local, MI-231, M. bombysis, MI-214, MI-506, Surath local, M. lavigata, S-36, M. macrora, MI-303, Karanahali, DD, Lonavala, MI-854, ME-0110, S-40, G-2, S-13, Suvarna

	Moderately resistance (MR)
	10.1 -15
	45
	ME-01, MI-497, MI-0573, ME-27, MI-169, ME-52, MI-556, ME-67, M-66, M-012, MI-014, ME-06, ME-52, ME-95, MI-143, MI-228, ME-86, M. alba, ME-224, MI-233, C-20,MI-516, M. cathyana, Asambola, MI-238, M- 5, MI-99, MI-178, MI-0025, MI-0665, MI-0364, S-1635, MI-0051, ME-158, S-54, PCH, RFS-135, Akkikalu (Bird claw), Sahana, MI-286, M.multicaulis,MI-494, Mysore local, C-776, MI- 169

	
Susceptible (S)
	
15.1 - 20
	
22
	V1, MI-143, ME-84, MI-04, ME-18, ME-132, ME-03, ME-144, C-763, ME-05, M.indica , ME-65, MI-139, MI-231, MI-03, MI-01, ME-238 (China white), MI-491, S-34, G-4, MI-497, MI-515

	Highly susceptible (HS)
	>20
	10
	MI-232, MI-524, MI-32, MI-47, MI-245, MI-517, MI-79, ME-32, MR-2, ME-185



3.4. Mulberry accessions exhibiting consistent resistance across rabi, Summer and kharif seasons (2024–25)
Screening of mulberry accessions across the rabi, Summer and kharif seasons of 2024–25 showed consistent variation in thrips resistance among accessions (Table 7). No accession exhibited complete immunity or strong resistance in all seasons. Four accessions ME-86, ME-01, ME-52 and M-66 maintained mean thrips populations within the moderately resistant range (10.1–15 thrips/6 leaf/ plant), indicating stable defence across environments. Two accessions ME-18 and ME-84 consistently fell within the susceptible category (15.1– 20 thrips/6 leaf/ plant), whereas six accessions MI-79, MI-524, MI-517, MI-32 and MR-2 were repeatedly categorized as highly susceptible (>20 thrips/6 leaf/plant) in all three seasons. The consistency of resistance levels across different seasons shows that thrips tolerance or susceptibility mainly depends on the genetic makeup of each accession. Moderately resistant accessions likely possess inherent morphological or biochemical traits that restrict thrips colonization, whereas susceptible and highly susceptible accessions appear more favourable for thrips development.
Table 7. Mulberry accessions showing stable resistance across rabi, Summer and kharif seasons (2024–25)
	Sl.No. 
	Category/ level of resistance
	Mean no. of thrips/plant
	Accession 

	
	
	
	Number
	Name

	1
	Highly resistant (HR)
	0
	0
	None 

	2
	Resistant (R)
	0-10
	0
	None

	3
	Moderately resistance (MR)
	10.1 -15
	4
	ME-86 (13.54), ME-01 (13.29), ME-52 (11.83) and M-66 (11.75)

	4
	Susceptible (S)
	15.1 - 20
	2
	ME-18 (19.96) and ME-84 (16.47)

	5
	Highly susceptible (HS)
	>20
	6
	MI-79 (34.63), MI-524 (26.25), MI-517 (23.08), MI-32 (31.54) and 
MR-2 (36.46)



4. Conclusion:
The evaluation of one hundred mulberry accessions across the rabi, summer and kharif seasons of 2024–25 revealed clear genetic differences in their response to thrips. Infestation was highest at 45 DAP when shoots were tender and declined as leaves matured. Seasonal patterns showed maximum infestation during Summer and lowest during kharif, driven by temperature, humidity and rainfall differences. Several accessions showed low infestation within individual seasons, but none of them remained highly resistant across all seasons. Pooled seasonal analysis showed a wide range of reactions, from resistant to highly susceptible, confirming strong genetic variability. Only four accessions ME-86 (13.54), ME-01 (13.29), ME-52 (11.83) and M-66 (11.75) maintained moderate resistance in all three seasons, indicated stable but partial tolerance. In contrast, six accessions MI-79 (34.63), MI-524 (26.25), MI-517 (23.08), MI-32 (31.54) and MR-2 (36.46) remained highly susceptible throughout, demonstrating consistent vulnerability to thrips.
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