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Screening of genotypes/cultivars for their susceptibility against
aphid, Aphis craccivora Koch infesting fenugreek



ABSTRACT: 
The present investigations were carried out at Seed Spices Research Station, Jagudan Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar during the rabi, 2024- 25. Fifteen genotypes/cultivars of fenugreek viz., LSVT-1, LSVT-2, LSVT-5, LSVT-14, LSVT-10, CVT-2, IET-7, CVT-1, GM 3, CVT-12, IET-2, GM 2, IET-1, CVT-13 and CVT-14 were screened for their relative susceptibility against aphid, Aphis craccivora Koch in fenugreek. The genotypes LSVT-1 (0.60 A.I.), LSVT-2 (0.70 A.I.) and LSVT-5 (1.01 A.I.) were categorized as resistant genotypes. The genotypes LSVT-14 (1.20 A.I.), LSVT-10 (1.30 A.I.) and CVT-2 (1.41 A.I.) were moderately resistant. The genotypes /cultivars GM 2 (1.13 A.I.), GM 3 (1.07 A.I.), IET-1 (2.23 A.I.), IET-2 (2.11 A.I.), IET-7 (2.00 A.I.), CVT-1 (1.05 A.I.) and CVT-12 (1.20 A.I.) were found moderately susceptible. The genotypes CVT-13 (2.52 A.I.) and CVT-14 (2.64 A.I.) were categorized under susceptible.
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INTRODUCTION
      Indian spices and spicy food have been popular across the world since ancient times. India cultivates nearly 76 different spices. Among them, seed spices are annual crops whose seeds are used as spices, including coriander, cumin, fenugreek, fennel, ajwain, dill, anise, nigella, caraway and celery. These seed spices not only enhance the flavor and richness of food but also possess medicinal properties. Interestingly, these crops are predominantly cultivated in the semi-arid and arid zones of the country. The states of Rajasthan, Gujarat and parts of Madhya Pradesh together form the ‘bowl of seed spices’, contributing more than 80% of the country’s annual production (Singh and Solanki, 2015). It is commonly known as Methi. Fenugreek seeds contain 13.7% water, 26.2% protein, 5.8% fat, 3.0% mineral matter, 7.2% fiber, 4.41% carbohydrate, 0.16% calcium, 0.37% phosphorus, 14.1 mg iron, 333 calories and 160 IU carotene per 100 grams (Patel et al., 2022). In India, fenugreek is primarily cultivated in the states of Rajasthan, Gujarat, Madhya Pradesh and Uttar Pradesh. It is grown on approximately 158.21 thousand hectares of land, with an annual production of about 249.54 thousand metric tons and a productivity of 1.58 metric tons per hectare (Anon., 2024). In Gujarat, fenugreek is mainly cultivated in the districts of Dahod, Patan, Mehsana, Banaskantha and some parts of the Saurashtra region. The crop is grown on approximately 8,340 hectares, with an annual production of around 15.66 thousand metric tons and a productivity of 1.88 metric tons per hectare (Anon., 2024). Fenugreek is infested by a variety of insect pests, including aphids (Aphis craccivora Koch and Acyrthosiphon pisum Harris); whitefly (Bemisia tabaci Genn.); leafhopper (Empoasca kerri Pruthi); leaf miner (Liriomyza congesta Becker); thrips (Thrips tabaci Lindeman); leaf-eating caterpillar (Spodoptera litura Fabricius) and weevils (Hypera postica Gyllenhal and Hypera brunneipennis Boh.). Among these, A. craccivora is considered the most serious pest of fenugreek. It is a cosmopolitan and polyphagous species that not only causes significant yield losses but also reduces the quality of green leaves. Broccoli aphid, Lipaphis pseudobrassicae mainly cause damage to the head and leaves, both the nymph and adult suck sap from plant causing loss of vigour (Pathan et al., 2024). Feeding by the coriander aphid, Hyadaphis coriandri causes shriveling of seeds, reduced seed set and malformation of umbels in coriander (Dodiya et al., 2025). The significant loss due to aphid, Hyadaphis coriandri on fennel rearded 2.07 A.I. in untreated plots (Sonali and Pathan 2024). Yield losses due to aphid infestation in fenugreek have been reported to range between 62.3 to 68.8 per cent (Mishra and Pande, 2023).   
      The aphid A. craccivora is a major insect pest of fenugreek and is widely distributed across various habitats worldwide. Both nymphs and adults feed on the crop either individually or in colonies by inserting their sharp, needle-like stylets into plant cells to suck the cell sap. This feeding behavior results in leaf curling and the appearance of discolored spots on the foliage. As aphid populations increase, especially during the juvenile stage, the affected plants gradually wilt and the leaves turn yellowish to brown, eventually leading to plant death. Heavy infestations cause stunted plant growth and significant reductions in seed yield. Aphids attack almost all aerial parts of the plant, including leaves, branches, stems, terminal shoots, flowers and pods. In addition, aphids excrete a sugary substance known as honeydew, which serves as a substrate for the growth of sooty mold (black fungus). This fungal growth interferes with the photosynthetic activity of the plant, further affecting plant health and productivity (Thummar et al., 2021). 
      Different genotypes of fenugreek exhibit varying levels of resistance or susceptibility to aphid infestation. Screening of genotypes helps in identifying resistant or tolerant varieties that can naturally suppress aphid population buildup, thereby minimizing crop damage. Resistant genotypes contribute to natural pest suppression without adversely affecting beneficial insect populations. The use of resistant varieties as a cultural control measure reduces the need for insecticide applications, thereby lowering input costs, minimizing pesticide residues and enhancing environmental safety. Genotypic resistance offers a sustainable and long-term solution within the framework of Integrated Pest Management (IPM), in contrast to chemical control, which can lead to the development of resistance in aphid populations. Screening of genotypes helps in identifying resistant or tolerant verities that can naturally suppress insect population buildup (Pathan et al., 2023 and Pathan et al., 2024).
MATERIALS AND METHODS
      With a view to determine the comparative resistance as well as to locate the source of resistance against aphid, 15 genotypes/cultivars of fenugreek were screen under field condition with the plot size of 1.8 m x 4.0 m at Seed Spices Research Station, S. D. Agricultural University, Jagudan during rabi, 2024-25. All the recommended agronomical practices was adopted to raise the crop except plant protection measures. 15 genotypes/cultivars viz., LSVT-1, LSVT-2, LSVT-5, LSVT-14, LSVT-10, CVT-2, IET-7, CVT-1, GM 3, CVT-12, IET-2, GM 2, IET-1, CVT-13 and CVT-14 were screened for their relative susceptibility against aphid, A. craccivora along with two replication in fenugreek.
      To record aphid infestation, select ten plants randomly from each plot. The observations on population of aphids was recorded at weekly interval, starting from one week after germination to the harvest of crop. The population of aphid was estimated by adopting zero to four indexes through the observations made on 10 cm terminal twigs of ten randomly selected plants from each net plot, the following indices were suggested by Patel et al. (2011) for estimation of aphid population
Indices Description
Aphid index 0: Plant free from aphid
Aphid index 1: Aphids present but colonies not built up.
Aphid index 2: Small colonies of aphids present
Aphid index 3: Large colonies of aphids present on tender parts (counting of the aphid colonies is possible and tender plant parts shows the damage symptoms due to aphids)
Aphid index 4: Entire plants were covered by aphids (counts of aphids in colonies is impossible and plants shows the damage symptoms due to aphids) and finally plant dies.
Different fenugreek genotypes/cultivars were classified into six categories of resistance to aphids, namely highly resistant (HR), resistant (R), moderately resistant (MR), moderately susceptible (MS), susceptible (S) and highly susceptible (HS) based on aphid index per plant. For this purpose, the aphid index of each variety (X̅ᵢ) was compared with the overall mean (X̅) and standard deviation (SD) of all genotypes/cultivars, following the classification scale proposed by Patel et al. (2002).
RESULTS AND DISCUSSION
	Table 1: Screening of different genotypes/cultivars against aphids infesting  and yield of fenugreek                                                                                               

	Tr. No.
	Genotypes/Cultivars
	Pooled over periods
	Yield (q/ha)

	
	
	
	

	T1
	GM 2
	2.13ef
	13.65bc

	T2
	GM 3
	2.07e
	14.40abc

	T3
	IET-1
	2.23f
	13.28c

	T4
	IET-2
	2.11ef
	13.85bc

	T5
	CVT-12
	2.10ef
	13.98bc

	T6
	CVT-13
	2.52g
	12.92c

	T7
	CVT-14
	2.64g
	12.70c

	T8
	LSVT-1
	0.60a
	18.35a

	T9
	LSVT-2
	0.70a
	17.88ab

	T10
	LSVT-14
	1.20c
	16.30abc

	T11
	LSVT-10
	1.30cd
	15.90abc

	T12
	LSVT-5
	1.01b
	16.98abc

	T13
	IET-7
	2.00e
	14.80abc

	T14
	CVT-1
	2.05e
	14.68abc

	T15
	CVT-2
	1.41d
	15.65abc

	S. Em. ±                                                        T
	0.05
	1.25

	                                                                      P
	0.04
	-

	                                                         T×P
	0.16
	-

	C.D. at 5 %                                                   T
	0.13
	2.68

	                                                                      P
	0.12
	-

	                                                                 T×P
	0.45
	-

	C.V. (%)
	13.27
	11.75

	Note: Treatment means followed by the same letters are not significantly different by DNMRT at 5% level of significance


      The observations was recorded at weekly interval starting from one week after germination till harvest of crop. The data on weekly aphid index are presented in Appendix I, whereas the pooled over period data are presented in Table 1 and depicted in Fig. 1. Difference among genotypes/cultivars for aphid index were significant. Significantly less aphid index was recorded in the genotype LSVT-1 (0.60 A.I.) and LSVT-2 (0.70 A.I.) which differ significantly from the rest of the genotypes/ cultivars. The subsequent superior genotype was LSVT- 5 i.e. 1.01 aphid index per plant. It was followed by LSVT-14 and LSVT-10 which recorded 1.20 and 1.30 aphid index, respectively. Significantly higher population of aphid was found on genotype CVT-14 (2.64 A.I.) which was at par with CVT-13 (2.52 A.I.). Further it was followed by IET-1 (2.23 A.I.), GM 2 (2.13 A.I.), IET-2 (2.11 A.I.) and CVT-12 (2.10 A.I.). The other genotypes/cultivars showed intermediate reaction between these mentioned above 


                        

                        Figure 1: Aphid index in different genotypes/cultivars of fenugreek

genotypes/cultivars. The data on seed yield of different genotypes/cultivars were presented in Table 1. The highest yield (18.35 q/ha) recorded from the genotype LSVT-1 and it was followed by LSVT-2 (17.88 q/ha) and LSVT-5 (16.98 q/ha). Whereas, the lowest yield (12.70 q/ha) obtained from the genotype CVT-14 (12.70 q/ha) and it was followed by CVT-13 (12.92 q/ha), IET-1 (13.28 q/ha), GM 2 (13.65 q/ha) and IET-2 (13.85 q/ha).
	Table 2: Categorization of different genotypes/cultivars for their susceptibility against aphid infesting fenugreek

	Category of resistance
	Scale for resistance
	Genotypes/Cultivars

	Based on the aphid index
	X̅= 1.74
	SD = 0.63

	Highly Resistant (HR)
	X̅i < (0.49)
	-

	Resistant (R)
	X̅i  > (0.49) < (1.12)
	LSVT-1, LSVT-2, LSVT-5

	Moderately Resistant (MR)
	X̅i > (1.12) < (1.74)
	LSVT-14, LSVT-10, CVT-2

	Moderately Susceptible (MS)
	X̅i > (1.74) < (2.37)
	GM 2, GM 3, IET-1, IET-2, CVT-12, IET-7,CVT-1

	Susceptible (S)
	X̅i > (2.37) < (2.99)
	CVT-13, CVT-14

	Highly Susceptible (HS)
	X̅i > 2.99
	-

	Notes: X̅ = Mean value of all genotypes/cultivars
X̅i = Mean value of individual genotype/cultivars 
SD = Standard Deviation 


      The categorization of different fenugreek genotypes was summarized in Table 2. Considering the aphid index, it was observed that none of the genotypes/cultivars were found to be highly resistant or highly susceptible. However, the genotypes LSVT-1, LSVT-2 and LSVT-5 recorded aphid indices of 0.60, 0.70 and 1.01, respectively and were categorized as 
resistant (R). The genotypes LSVT-14 (1.20), LSVT-10 (1.30) and CVT-2 (1.41) were classified as moderately resistant (MR). Genotypes/cultivars GM 2, GM 3, IET-1, IET-2, IET-7, CVT-1 and CVT-12 recorded aphid indices ranging from 2.00 to 2.23 and were categorized as moderately susceptible (MS). The genotypes CVT-13 and CVT-14, with aphid indices of 2.52 and 2.64 per plant, respectively were classified as susceptible (S). 
4. CONCLUSION 
      The genotypes LSVT-1 (0.60 A.I.), LSVT-2 (0.70 A.I.) and LSVT-5 (1.01 A.I.) was categorized as resistant (R). The genotypes LSVT-14 (1.20 A.I.), LSVT-10 (1.30 A.I.) and CVT-2 (1.41 A.I.) found moderately resistant (MR). The genotypes/cultivars IET-7 (2.00 A.I.), CVT-1 (2.05 A.I.), GM 3 (2.07 A.I.), CVT-12 (2.10 A.I.), IET-2 (2.11 A.I.), GM 2 (2.13 A.I.), IET-1 (2.23 A.I.), CVT-13 (2.52 A.I.) and CVT-14 (2.64 A.I.) were found moderately susceptible (MS). The genotypes, CVT-13 and CVT-14 were categorized under susceptible (S). The highest yield (18.35 q/ha) recorded from the genotype LSVT-1 and it was followed by LSVT-2 (17.88 q/ha) and LSVT-5 (16.98 q/ha).
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	Appendix I: Periodical aphid index in different genotypes/cultivars of fenugreek

	Sr. No
	Genotypes/Cultivars
	Aphid index per plant
	Pooled

	
	
	I
	II
	III
	IV
	V
	VI
	VII
	VIII
	IX
	X
	XI
	XII
	

	T1
	GM 2
	0.35de
	0.85d
	1.45bc
	1.80c
	2.50cdef
	2.75cd
	2.85def
	2.95cd
	3.10c
	3.15de
	2.45efg
	1.30cd
	2.13ef

	T2
	GM 3
	0.30cd
	0.80d
	1.40bc
	1.80c
	2.30cde
	2.55c
	2.65d
	2.95cd
	3.15c
	3.30de
	2.20def
	1.40d
	2.07e

	T3
	IET-1
	0.35de
	0.90de
	1.50cd
	2.00cd
	2.55def
	2.60c
	2.90def
	3.10cd
	3.35cde
	3.50de
	2.35ef
	1.60de
	2.23f

	T4
	IET-2
	0.45ef
	0.85d
	1.45bc
	1.85c
	2.35cde
	2.45c
	2.75de
	2.90cd
	3.20cd
	3.35de
	2.30ef
	1.45d
	2.11ef

	T5
	CVT-12
	0.50f
	0.90de
	1.50cd
	1.90cd
	2.20cd
	2.50c
	2.80de
	3.05cd
	3.25cd
	3.35de
	2.00cde
	1.30cd
	2.10ef

	T6
	CVT-13
	0.65g
	1.05ef
	1.80de
	2.15cd
	2.70ef
	3.15de
	3.30ef
	3.40d
	3.65de
	3.75e
	2.80fg
	1.85ef
	2.52g

	T7
	CVT-14
	0.80h
	1.15f
	1.95e
	2.35d
	2.85f
	3.30e
	3.40f
	3.45d
	3.75e
	3.85e
	2.95g
	1.95f
	2.64g

	T8
	LSVT-1
	0.10a
	0.20a
	0.35a
	0.40a
	0.50a
	0.75a
	0.85a
	0.95a
	1.00a
	1.10a
	0.60a
	0.35a
	0.60a

	T9
	LSVT-2
	0.15ab
	0.25ab
	0.45a
	0.50ab
	0.60a
	0.85a
	0.95ab
	1.05a
	1.20a
	1.30ab
	0.70a
	0.45a
	0.70a

	T10
	LSVT-14
	0.20abc
	0.35abc
	0.55a
	0.85ab
	1.15b
	1.40b
	1.55c
	1.75b
	1.95b
	2.15bc
	1.55bc
	0.90b
	1.20c

	T11
	LSVT-10
	0.25bcd
	0.40bc
	0.65a
	0.95b
	1.30b
	1.45b
	1.65c
	1.95b
	2.10b
	2.20bc
	1.65cd
	1.00bc
	1.30cd

	T12
	LSVT-5
	0.15ab
	0.35abc
	0.50a
	0.65ab
	0.90ab
	1.25ab
	1.45bc
	1.65b
	1.75b
	1.95abc
	1.05ab
	0.50a
	1.01b

	T13
	IET-7
	0.45ef
	0.80d
	1.40bc
	1.85c
	2.10c
	2.35c
	2.55d
	2.75c
	2.95c
	3.15de
	2.25def
	1.40d
	2.00e

	T14
	CVT-1
	0.25bcd
	0.75d
	1.15b
	1.75c
	2.40cde
	2.60c
	2.65d
	2.85cd
	3.10c
	3.25de
	2.20def
	1.60de
	2.05e

	T15
	CVT-2
	0.20abc
	0.45c
	0.55a
	0.85ab
	1.25b
	1.65b
	1.85c
	1.95b
	2.20b
	2.55cd
	2.05cde
	1.40d
	1.41d

	S. Em. ±                                               T
	0.04
	0.06
	0.10
	0.14
	0.13
	0.16
	0.18
	0.18
	0.22
	0.28
	0.18
	0.11
	0.05

	                                                             P
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.04

	                                                T×P
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.16

	C.D. at 5 %                                          T
	0.12
	0.17
	0.29
	0.43
	0.40
	0.48
	0.54
	0.55
	0.66
	0.84
	0.54
	0.33
	0.13

	                                                     P
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.12

	                                                T×P
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	0.45

	C.V. (%)
	16.45
	11.88
	12.39
	13.96
	10.23
	10.68
	10.98
	10.45
	11.60
	14.09
	12.98
	12.63
	13.27

	Note: Treatment means followed by the same letters are not significantly different by DNMRT at 5% level of significance
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