



Integrated pest and disease management in cumin


Abstract 
A field experiment was conducted in a randomized block design with three replications during Rabi 2018-19, 2019-20 and 2020-21 at Seed Spices Research Station, Jagudan. Three sprays of kresoxim-methyl 44.3 SC 0.044% (10 ml/ 10 L) first spray at initiation of blight disease and subsequent sprays at an interval of 15 days after first spray and two sprays of thiamethoxam 25 WG 0.0084% (3.36 g/10 L), first spray at initiation of aphid infestation and the second spray after 10 days of the first spray were found effective for management of blight disease and aphid infestation in cumin.
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INTRODUCTION 
Cumin (Cuminum cyminum L.), an important seed spice crop, is mostly grown in arid to semi-arid regions of Gujarat and Rajasthan. In terms of both value and quantity, India has been a major producer and supplier of cumin. In 2019, India met 85 percent of the global demand for cumin with 26 percent of its output (Abo-Elyousr et al., 2022; Akhter et al., 2023; Kiran et al., 2024). It is ravaged by number of insect pests and diseases in the field conditions. Hence, the present field experiment on the integrated pest and disease management in cumin (Gujarat cumin-4) was planned to manage the pest and disease effectively and economically with low pesticide residues in cumin from 2018-19 to 2020-21 in Rabi season. Total fourteen treatments with different combinations were used including fungicides, insecticides and bio-control agents.


MATERIALS AND METHODS
A field experiment was conducted in a randomized block design with three replications during Rabi 2018-19, 2019-20 and 2020-21 at Seed Spices Research Station, S. D. Agricultural University, Jagudan. Cumin cv. Gujarat Cumin 4 (GC 4) was sown in the month of November at a distance of 30 cm row spacing by using 12 kg seed rate per hectare. Three sprays of fungicide (first spray at the initiation of disease and subsequent sprays at an interval of 15 days after first spray) and two sprays of respective Insecticides/ bio-pesticides given as per treatments with their prefixed concentration. First spray made at initiation of aphid and the second spray was given after 10 days of the first spray. 
Cumin blight:
The observation on the intensity of blight disease of cumin was recorded from 20 plants randomly selected from each plot using 0-5 scale as detailed below.                
0=No incidence / Healthy
1=Leaf tips only showing blightening symptoms	
2=Majority of leaves showing blight
3=Blight symptoms on leaf and umbellate
4=Blight symptoms on leaf with few lesions on stem
5=Leaves, umbellate, stem and seed showing the blight symptoms
	
Based on these observations, percent disease intensity (PDI) of blight was worked out by using following formula.
	Per cent disease intensity (PDI)
	=

	Sum of all numerical ratings
	×

	100


	
	
	Total plants examined
	×
	Maximum rating
	
	





Powdery mildew:
The observations on the powdery mildew disease intensity were recorded from 20 randomly selected plants from each plot using 0-4 scale as detailed below.   Based on these observations, per cent disease intensity was worked out. 
0=No incidence / Healthy
1= Whitish small spots on the leaf	
2=Whitish growth covering the entire leaf 
3= Whitish growth on leaf and stem 
4= Whitish growth on leaf, stem and umbel 
Aphid index:
Five plants were selected randomly from net plot area of each plot. The plants were examined critically for cumin aphid infestation. Observations on aphid population were recorded before and after 3 and 7days after application of different insecticidal sprays.
The average aphid index was worked out by adopting following formula. 
Average aphid index = 0N + 1N + 2N + 3N + 4N + 5N
                                                           Total number of plants observed
Where, 0, 1, 2, 3, 4, 5 are the aphid index,
N = Number of plants showing respective aphid index

TABLE 1. Aphid index
	Aphid Index
	Degree of infestation

	0
	Plant free from aphid

	1
	Aphid present but colonies not built up. No injury due to pest appearance on plant

	2
	Small colonies of aphid present on leaves of plant. Such leaves exhibit slight curling due to aphid feeding

	3
	Large colonies of aphid present on leaves and other parts, damage symptoms visible due to aphid feeding

	4
	Most of the leaves covered with aphid colonies. Counts are not possible and the plant shows more damage symptoms due to aphid feeding

	5
	The plant completely covered with aphid colonies; plant growth hindered due to pest feeding



TABLE 2. Total fourteen (14) treatments were applied as mentioned below:
	Sr. No
	Treatments

	T1
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%)

	T2
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + two sprays of Beauveria bassiana 1.15 WP (1x109cfu/g) (40 g/10 L)

	T3
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + two sprays of Lecanicilliumlecanii1.15 WP (1x109cfu/g) (40 g/10 L)

	T4
	[bookmark: _GoBack]Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%)

	T5
	Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L) + two sprays of Beauveriabassiana1.15 WP (1x109 cfu/g) (40 g/10 L)

	T6
	Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L) + two sprays of Lecanicilliumlecanii1.15 WP (1x109 cfu/g) (40 g/10 L)

	T7
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + first spray of thiamethoxam 25 WG (0.0084%) and second spray of  Beauveriabassiana (1x109cfu/g) (40 g/10 L)

	T8
	Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L) + first spray of thiamethoxam 25 WG (0.0084%) and second spray of B. bassiana (1x109cfu/g) (40 g/10 L)

	T9
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + first  spray of thiamethoxam 25 WG (0.0084%) and second  spray of Lecanicillium  lecanii 1.15 WP (1x109cfu/g) (40 g/10 L)

	T10
	Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L)  +  first spray of thiamethoxam 25 WG (0.0084%)  and second spray of Lecanicillium  lecanii 1.15 WP (1x109cfu/g) (40 g/10 L)

	T11
	Three sprays of hexaconazole 5 EC @ 0.005% (10 ml/ 10 L) + first spray of Beauveria bassiana 1.15 WP (1x109 cfu/g) (40 g/10 L) and second spray of Lecanicillium  lecanii 1.15 WP (1x109cfu/g) (40 g/10 L)

	T12
	Three sprays of kresoxim-methyl44.3 SC @ 0.044% (10 ml/ 10 L) +  first spray of  Beauveria bassiana 1.15 WP (1x109 cfu/g) (40 g/10 L) and second spray of    Lecanicillium  lecanii 1.15 WP (1x109cfu/g) (40 g/10 L)

	T13
	Four sprays of mancozeb 75 WP 0.25% (33 g/10 L), two sprays of wettable sulphur 80 WP 0.2% (25 g/ 10 L) + first spray of thiamethoxam 25 WG (0.00625%) and second spray of thiacloprid 21.7 SC (0.0062)

	T14
	Untreated Control





RESULTS AND DISCUSSION
A total of fourteen treatments including thirteen pesticide/bio pesticides and one untreated control were evaluated to manage pest and diseases in cumin.
Blight disease intensity:
It is revealed from the data that there was significant difference in percent disease intensity of blight during all the years and pooled results. The minimum blight intensity was observed in T4 i.e., three sprays of kresoxim-methyl44.3 SC (0.044%) (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%) and was at par with treatments T10, T6and T8 during all the year and pooled results (Table 3).
Powdery mildew disease intensity:
It is revealed from the data that there was significant difference in percent disease intensity of powdery mildew during all the years and pooled results. Powdery mildew intensity was found significantly lower in all the treatments as compared to untreated control. Lowest powdery mildew intensity was observed in T1 i.e., three sprays of hexaconazole 5 EC (0.005%) (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%) and was at par with T2, and T3 during all the years and pooled results too, while it was also at par with T9 except the year 2018-19 (Table 4).
Aphid index:
The data on aphid index prior to as well as three and seven days after both of the sprays are presented in table 5.
It is revealed from the data that there was significant difference in aphid index. All the treatments were found significantly superior in controlling aphid infestation as compared to control at 3 and 7 days after both sprays in all the years and pooled results also. Aphid index was found significantly low in the treatment T4 i.e., three sprays of kresoxim-methyl44.3 SC (0.044%) (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%) at 3 and 7 days after both sprays in all the years and pooled results.
The aphid index was found significantly low in the treatment T4 i.e., three sprays of kresoxim-methyl44.3 SC (0.044%) (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%) in pooled over spray as well as pooled over years.
Seed Yield:  
Effect of different treatments on cumin seed yield was found significant during 2018-19, 2019-20, 2020-2021 and pooled analysis also (Table 6). Significantly higher yield was recorded with treatment T4  i.e., three sprays of kresoxim-methyl44.3 SC (0.044%) (10 ml/ 10 L) + two sprays of thiamethoxam 25 WG (0.0084%) and was at par with treatment T13  i.e., four sprays of mancozeb 75 WP (0.25%) (33 g/10 L), two spray of wettable sulphur 80 WP (0.2%) (25 g/10 L) + first  spray of thiamethoxam 25 WG (0.0084%) and second spray of thiacloprid  and T10  i.e., three sprays of kresoxim-methyl44.3 SC (0.044%) (10 ml/ 10 L)  +  first spray of thiamethoxam 25 WG (0.0084%) and second spray of Lecanicillium  lecanii1.15 WP (1x109 cfu/g) (40 g/10 L) during 2020-21 and pooled result.
	Italiya et al. 2018 observed that single application of thiamethoxam 0.0125% recorded lower aphid population (8.20) as compared to control (43.99) in cumin crop and increased 75.20% seed yield of cumin over control treatment.
	Dangi et al. 2017 concluded that application of thiamethoxam 25 WG (25 g a.i./ha.) resulted into reduction in mean population of aphid (76.27) in cumin and also increased the yield of cumin (399.8 kg/ha.) as compared to control (180.9 kg/ha.).
	Verma et al. 2020 found that the minimum percent disease intensity (PDI) of cumin blight and powdery mildew were observed in the treatment of captan 70%+ hexaconazole 5% WP @ 750 g/ha and also recorded significantly higher seed yield as compared to other treatments.
























Table 3 Effect of different treatments on blight disease intensity in cumin

	Treatments
	Blight disease intensity (PDI)

	
	2018-19
	2019-20
	2020-21
	Pooled

	T 1
	34.24* b (31.67)
	31.74 b (28.33)
	23.17 c (15.50)
	29.72 b (25.17)

	T2
	33.83 b (31.00)
	37.12 b (36.67)
	25.59 b  (18.67)
	32.18 b (28.78)

	T3
	33.78 b (30.92)
	38.16 b (38.33)
	25.10 b  (18.00)
	32.35 b (29.08)

	T4
	22.72 d(14.92)
	15.68 c (7.33)
	15.75 e (7.37)
	18.05 c (9.87)

	T5
	23.97 cd (16.52)
	19.90 c (11.67)
	16.84 e  (8.40)
	20.24 c (12.19)

	T6
	23.70 cd (16.17)
	18.85 c (10.67)
	16.49 e  (8.07)
	19.68 c (11.63)

	T7
	33.52 b (30.50)
	30.95 b (26.67)
	21.86 cd  (13.87)
	28.78 b (23.68)

	T8
	23.45 d (15.83)
	19.97 c (11.67)
	16.39 e  (7.97)
	19.94 c (11.82)

	T9
	33.36 b (30.25)
	34.02 b (31.67)
	20.84 d  (12.67)
	29.41 b (24.86)

	T10
	23.51 cd (15.92)
	18.28 c (10.00)
	16.14 e  (7.73)
	19.31 c (11.22)

	T11
	33.52 b (30.50)
	32.55 b (29.00)
	23.05  c  (15.33)
	29.71 b (24.94)

	T12
	24.73 c (17.50)
	19.36 c (11.00)
	16.21 e  (7.80)
	20.10 c (12.10)

	T13
	23.44 d (15.83)
	15.93 c (7.67)
	15.78 e  (7.40)
	18.38 c (10.30)

	T14
	38.35 a (38.50)
	50.94 a (60.00)
	33.90 a  (31.13)
	41.06 a (43.21)

	S.Em
	0.39
	3.02
	0.45
	1.89

	C.D at 5%
	1.13
	8.78
	1.29
	5.50

	C.V%
	2.32
	19.1
	3.76
	12.01

	Y X T
	
	
	
	S


*Arcsine values, Figures in the parenthesis are retransformed values, Treatments means with the letter (s) in common are not significant by DNMRT at 5% level of significance





Table 4 Effect of different treatments on powdery mildew disease intensity

	Treatments
	Powdery mildew intensity (PDI)

	
	2018-19
	2019-20
	2020-21
	Pooled

	T 1
	23.18* d (15.50)
	17.59 d(9.13)
	16.74 c (8.30)
	19.17 f (10.98)

	T2
	23.71 cd (15.17)
	17.62 d(9.17)
	17.58  c (9.13)
	19.63 ef (11.49)

	T3
	24.09 cd (16.67)
	17.93 d(9.50)
	17.36 c (8.93)
	19.79def (11.70)

	T4
	27.68 b (21.58)
	22.33 b (14.43)
	20.41 b  (12.17)
	23.47 b (16.06)

	T5
	27.56 b (21.42)
	22.35 b (14.47
	21.65 b (13.63)
	23.86 b (16.51)

	T6
	27.33 b (21.08)
	21.86 b (13.87)
	21.21  b (13.10)
	23.47 b (16.02)

	T7
	24.35 cd (17.00)
	19.25 c (10.87)
	18.02 c  (9.60)
	20.54 cd (12.49)

	T8
	26.57 b (20.00)
	21.75 b (13.73)
	21.21 b (13.10)
	23.17 b (15.61)

	T9
	24.53 c (17.25)
	17.72 d(9.27)
	17.19  c (8.73)
	19.81def (11.75)

	T10
	27.45 b (21.25)
	22.00 b (14.03)
	21.52  b (13.47)
	23.66 b (16.25)

	T11
	24.79 c (17.58)
	19.46 c (11.10)
	17.78 c  (9.33)
	20.68 c (12.67)

	T12
	27.21 b (20.92)
	21.74 b (13.73)
	20.87 b (12.70)
	23.28 b (15.78)

	T13
	24.60 c (17.33)
	18.67 cd(10.25)
	17.42 c (8.97)
	20.23cde (12.19)

	T14
	34.13 a (31.50)
	27.05 a (20.70)
	28.18 a  (22.33)
	29.79 a (24.84)

	S.Em
	0.41
	0.40
	0.54
	0.26

	C.D at 5%
	1.20
	1.16
	1.56
	0.74

	C.V%
	2.73
	3.37
	4.7
	3.55

	Y X T
	
	
	
	NS


*Arcsine values, Figures in the parenthesis are retransformed values, Treatments means with the letter (s) in common are not significant by DNMRT at 5% level of significance





Table 5 Effect of different treatments on aphid index in cumin (pooled over year) 

	Treat. No.
	Treatments
	Before spray
	Aphid index

	
	
	
	2018-19
	2019-20
	2020-21
	Pooled over year

	1.
	T1
	2.13
(4.05)
	1.86bcd
(2.95)
	1.78bcd (2.67)
	1.71cde
(2.46)
	1.78ef
(2.69)

	2.
	T2
	2.14 
 (4.08)
	1.92bc
(3.20)
	1.84bc (2.89)
	1.78bcd
 (2.71)
	1.85bcd
(2.93)

	3.
	T3
	2.13
(4.04)
	1.93bc
(3.22)
	1.90ab (3.14)
	1.85b
(2.94)
	1.89bc
(3.10)

	4.
	T4
	2.09
 (3.87)
	1.59g
(2.05)
	1.51e
(1.83)
	1.46g
 (1.73)
	1.52i
(2.20)

	5.
	T5
	2.12
 (3.99)
	1.95b 
(3.31)
	1.91ab (3.16)
	1.85b
 (2.94)
	1.90b
(3.14)

	6.
	T6
	2.09
 (3.87)
	1.90bc (3.10)
	1.86bc (2.97)
	1.81bc
 (2.82)
	1.86bc
(2.96)

	7.
	T7
	2.09
 (3.87)
	1.89bc (3.07)
	1.84bc (2.90)
	1.80bcd
 (2.77)
	1.84cd
(2.91)

	8.
	T8
	2.10 
 (3.91)
	1.80bcdef (2.73)
	1.72cd (2.49)
	1.68de
 (2.37)
	1.73fg
(2.53)

	9.
	T9
	2.11
(3.95)
	1.86bcd (2.97)
	1.79bc (2.72)
	1.76bcd
(2.61)
	1.80de
(2.77)

	10.
	T10
	2.12
(3.99)
	1.78cdef (2.67)
	1.64de (2.23)
	1.61ef
(2.10)
	1.68g
 (2.33)

	11.
	T11
	2.09
 (3.87)
	1.89bc (3.08)
	1.86bc (2.99)
	1.83bc
(2.85)
	1.86bc
(2.97)

	12.
	T12
	2.06
 (3.74)
	1.90bc (3.11)
	1.88b
(3.06)
	1.82bc
(2.85)
	1.87bc
(3.01)

	13.
	T13
	2.10 
(3.91)
	1.71dfg (2.44)
	1.56e
(1.98)
	1.51fg
(1.83)
	1.59h
 (2.08)

	14.
	T14
	2.11
 (3.95)
	2.18a 
(4.21)
	2.04a
(3.67)
	2.08a
 (3.80)
	2.10a
 (3.89)

	S.Em.±
	T
	0.01
	0.047
	0.046
	0.038
	0.018

	
	P
	-
	0.044
	0.004
	0.150
	0.053

	
	S
	-
	0.004
	0.004
	0.006
	0.174

	
	Y
	-
	-
	-
	-
	0.004

	
	TxP
	-
	0.017
	0.017
	0.052
	0.024

	
	TxS
	-
	0.017
	0.017
	0.023
	0.011

	
	PxS
	-
	0.006
	0.006
	0.009
	0.062

	
	YxT
	-
	-
	-
	-
	0.014

	
	YxP
	-
	-
	-
	-
	0.005

	
	YxS
	-
	-
	-
	-
	0.005

	
	TxPxS
	-
	0.024
	0.023
	0.033
	0.027

	
	YxSxT
	-
	-
	-
	-
	0.019

	
	YxSxP
	-
	-
	-
	-
	0.007

	
	YxPxT
	-
	-
	-
	-
	0.019

	
	YxSxPxT
	-
	-
	-
	-
	0.027

	C.D.at 5%
	T
	NS
	0.144
	0.140
	0.115
	0.052

	
	YxSxPxT
	-
	-
	-
	-
	-

	C.V. (%)
	1.92
	2.19
	2.26
	3.41
	2.63



Figures in parenthesis are retransformed values, those outside are transformed values, DAS: Days after spray; Treatments means with the letter (s) in common are not significant by DNMRT at 5% level of significance

Table 6  Effect of different treatments on seed yield

	Treatments
	Seed yield (Kg/ha)

	
	2018-19
	2019-20
	2020-21
	Pooled

	T 1
	572 a
	548 bc
	477 bcd
	532 abcd

	T2
	161 d
	475 c
	338 d
	324 fg

	T3
	188 d
	532 c
	398 cd
	372 efg

	T4
	647 a
	705 a
	680 a
	677 a

	T5
	180 d
	631 ab
	417 abc
	410 def

	T6
	380 c
	640 a
	440 abc
	487 bcde

	T7
	456 bc
	537 c
	424 cd
	472 bcdef

	T8
	551 ab
	644 a
	516 abc
	570 abc

	T9
	540 ab
	537 c
	423 cd
	500 bcde

	T10
	591 a
	660 a
	598 ab
	616 ab

	T11
	221 d
	509 c
	378 d
	370 efg

	T12
	223 d
	638 a
	425 abc
	429cdef

	T13
	628 a
	702 a
	644 a
	658 a

	T14
	129 d
	364 d
	248 e
	247 g

	S.Em
	34
	29
	37
	48

	C.D at 5%
	99
	84
	107
	140

	C.V%
	15.07
	8.62
	13.91
	12.14

	Y X T
	
	
	
	S


Treatments means with the letter (s) in common are not significant by DNMRT at 5% level of significance
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