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ABSTRACT
he experiment was conducted during £barif (July-October) 2022 at the Agronomy Farm, Sri Karan Narendra College of

Agriculture, Jobner to assess varietal resistance of some varieties of cowpea against major sucking insect pests. The aphid
(Aphis craccivora Koch), leathopper (Empoasca fabae (Harris)) and whitefly (Bemisia tabaci (Genn.)) were major sucking insect
pests of cowpea and occuring in various parts of India and causing 20—40 % yield losses. Growing varieties resistant to insect
pest is an ideal component of integrated pest management. The screening of available crop varieties helps to know the level of
resistance in a particular variety so that farmers can cultivate it to attain higher yield even after pest infestation. In this study
ten cowpea varieties (RC-19, GC-9040, KBC-9, Pant lobia-3, CPD-119, RC-101, Ajmer selection, KM-5, GC-3, CPD-3)
were screened for their preference and susceptibility against the major sucking insect pests viz., aphid (Aphis craccivora Koch),
leathopper (Empoasca fabae (Harris)) and whitefly (Bemisia tabaci (Genn.)). None of the tested cowpea varieties were found
completely free from insect pests infestation. However based on the level of insect pest incidence the varieties RC-101 and
GC-3 were categorized as least susceptible to all three insect pests viz., aphid, leathopper and whitefly. The varieties KBC-9,
CPD-3, CPD-119, Pant Lobia-3 and GC-9040 were classified as moderately susceptible. While, the varieties RC-19, KM-5
and Ajmer Selection were identified as highly susceptible to aphid, leathopper and whitefly.
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1. INTRODUCTION
Cowpea (Vigna anguiculata (Linn.) Walp.) is an
important leguminous crop in tropical and subtropical
regions, serving as a source of food, forage, and soil fertility
through nitrogen fixation (Singh and Jackai, 1985). The
crop belongs to the family Fabaceae and well suited for
cultivation across diverse Agro-ecological zones. Cowpea
often referred as vegetable meat due to high amount of
protein with excellent biological value on dry weight basis.
The grain contains approximately 23.4% protein, 1.8% fat
and 60.3 % carbohydrates and it is rich source of essential
amino acids such as lysine and tryptophane (Singh, 1983).
In Indian context, it is a minor pulse cultivated mainly
in arid and semi-arid tracts, grown in pockets of Punjab,
Haryana, Delhi, and West UP along with considerable area
in Rajasthan, Karnataka, Kerala, Tamilnadu, Maharashtra
and Gujarat. In India, cowpea occupies 654 lakh ha area
and production of 599 lakh t along with productivity of 916
kg ha (Anonymous, 2021). In Rajasthan, the area under
cowpea was 48522 ha with the annual production of 26998
mt and productivity of 556 kg ha® (Anonymous, 2023).
Sardhana and Verma (1986) reported that at least 21 insect
pests attack the cowpea crop from germination to maturity.
Among the most economically damaging insect pests
are aphid (Aphis craccivora Koch); jassid (Empoasca fabae
(Harris)); thrips (Megaleurothrips distalis Karny); army worm
(Mythimna separata (Walker)); semilooper (Thysanoplusia
orichalcea (Fab.)); leafminer (Phytomyza horticola Meigen)
and pod borer (Helicoverpa armigera (Hubner)). These
pests can lead to significant yield reductions (Prasad et al.,
1983 and Satpathy et al., 2009). However, its production
is severely constrained by a complex of insect pests, among
which sucking pests-notably aphids, leathoppers, whiteflies,
and thrips-play a dominant role (Adipala et al., 2000; Yadav
et al., 2015; Singh and Allen, 1980). These pests not only
cause direct damage by sap-feeding but also act as vectors
of viruses, compounding yield losses (Maradi et al., 2024).
Indeed, early germplasm surveys identified cowpea cultivars
globally that show varying degrees of resistance to these
insects (Singh, 1987). In cowpea extensive efforts have
been made to improve productivity by developing insect-
resistant lines and applying modern quantitative genetics
and genomic tools (Boukar et al., 2016, 2019; Ongom
et al., 2022). These advances are expected to accelerate
genetic gains and enable farmers to fully benefit from the
crop’s genetic potential (Ongom et al., 2021). Despite the
recognized importance of resistance, the relative preference
or differential feeding by sucking pests on different cowpea
genotypes remains under-explored. Understanding which
varieties are more or less preferred by pests under comparable
conditions can inform breeding selection, integrated pest
management (IPM), and deployment strategies. Screening
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cowpea genotypes against key insect pests is crucial for
identifying reliable sources of resistance. Because insect
pressure is one of the major causes of yield loss in cowpea,
systematic evaluation of diverse germplasm under field and
controlled conditions helps researchers pinpoint genotypes
with inherent tolerance or resistance mechanisms. These
resistant sources serve as valuable inputs for breeding
programs, enabling the development of improved varieties
that can withstand pest attacks, reduce reliance on chemical
pesticides (Ranawat et al., 2020), and enhance yield
stability for farmers. While some studies have reported
on population dynamics of these pests in the field (e.g.,
seasonal incidence linked to meteorological parameters)
(Yadav et al., 2025), screening of cowpea genotypes against
aphid, Aphis craccivora koch (Choudhary et al., 2022) or
their susceptibility to insecticides (Meena et al., 2020).
Knowledge on specific factors that contribute to insect
resistance can be extremely useful to entomologists and plant
breeders. Hence, some varieties of cowpea were screened for
resistance against major sucking insect pests.

2. MATERIALS AND METHODS

2.1. Study site

The investigations were conducted during &barif (July—
October) 2022 at the Agronomy farm of S.K.N. College of
Agriculture, Jobner (S.K.N. Agriculture University, Jobner).
Geographically, Jobner was located at longitude of 75° 28’
East, latitude of 26° 06’ North and at the altitude of 427 m
from the mean sea level (MSL). It falled under agro-climatic
zone III A, the Semi-arid Eastern Plain region of Rajasthan,
where sandy loam soils were prevalent.

The experiment was conducted using a simple Randomized
Block Design (RBD) with ten cowpea varieties as
treatments, each replicated thrice. Each variety was sown
in individual plot of size 3.0x2.5 m?. The spacing between
row to row and plant to plant were kept 30 cm and 10 cm,
respectively. There were 10 rows of each variety plot™. The
crop was sown on 14 July, 2022.

Ten cowpea varieties were screened to assess the varietal
preference against major sucking insect pests viz., aphid,
leathopper and whitefly were considered as treatments.
The varieties screened and their sources of supply were

given in Table 1.
2.2. Methods of data collection

Observation on the major insect pests viz., aphid, leathopper
and whitefly population were recorded at weekly interval
from their appearance until harvesting of the crop. Data
were collected from five randomly selected and tagged
plants in each plot. The aphid population including nymphs
and adults was recorded on 10 cm terminal shoot by
visual counting method without disturbing the plant. The
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Table 1: Varieties of cowpea and their sources of supply

Sl.  Name of Source of supply

No. variety

1. RC-19 Rajasthan Agricultural Research

Institute, Durgapura, Jaipur

2. RC-101 -do-

3. CPD-119 -do-

4. GC-9040 -do-

5. KBC-9 -do-

6.  Pant Lobia-3 -do-

7. Ajmer -do-
selection

8. KM-5 -do-

9. GC-3 -do-

10. CPD-3 -do-

population of leathopper (nymphs and adults) was recorded
on three leaves, viz., one each from top, middle and lower
canopy of the plant (Rawat and Sahu, 1973). The population
of whitefly was recorded by counting the nymphs and adults
on three leaves, viz., one each from top, middle and lower
canopy of plant. For counting the whitefly population, the
leaf was held at the petiole by thumb and fore finger and
twisted until the entire underside of leaf became clearly
visible (Butter and Vir, 1990).

The data obtained on the populations of major sucking
insect pests of cowpea from experimental field were
transformed using the VX+0.5 transformation method
(Gomez and Gomez, 1976) and subjected to analysis
of variance (ANOVA). The peak population of aphid,
leathopper and whitefly on cowpea were categorized based
on the following formula:

X*0

Where,

x=Mean of peak insect population

o=Standard deviation of peak insect population

The categories were made as under:

Mean insect population ~ Category

<X-G Highly resistant

X-G to X+C Moderately resistant
>X+0 Least resistant

3. RESULTS AND DISCUSSION

en varieties of cowpea (Vigna anguiculata) namely,
RC-19, GC-9040, KBC-9, Pant lobia-3, CPD-119,
RC-101, Ajmer selection, KM-5, GC-3, CPD-3 were
screened for their relative susceptibility to major insect pests
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of cowpea viz., aphid (Aphis craccivora Koch), leathopper
(Empoasca fabae (Harris)) and whitefly (Bemisia tabaci
(Genn.)) during barif, 2022. Among them, none of the
varieties were found to be completely free from infestation

by these pests.
3.1. Aphid, Aphis craccivora koch

The aphid population started to build up from 1% week
of August (5% August, 2022) as evident in table. All the
varieties were found infested with aphid, which ranged from
6.53 t0 21.66 (10 cm)™ terminal shoot. The peak population
of aphid was observed in all the varieties on 2™ September
(35" SMW). The aphid incidence increased gradually on
all the varieties, which was found to be in the range of 62.4
to 123.46 aphids (10 cm)? terminal shoot, the minimum
being on variety RC-101 and maximum on variety RC-19
(Table 2).

Based on the statistical categorization (x+c) (Table 3),
the mean aphid population was found to be below 30.36
(10 cm)™ terminal shoot on varieties RC-101 and GC-3
and categorized as least susceptible to 4. craccivora. The
aphid population was in the range of 30.36-58.53 (10
cm)™ terminal shoot on varieties KBC-9, CPD-3, CPD-
119, Pant Lobia-3 and GC-9040, which were categorized
as moderately susceptible. The population of aphid was
above 58.53 (10 cm)! terminal shoot on varieties Ajmer
Selection, KM-5 and RC-19, were categorized as highly
susceptible. The ascending order of aphid infestation in
different varieties of cowpea was: RC-101<GC-3<KBC-
9<CPD-3<CPD-119<Pant Lobia-3<GC-9040<Ajmer
Selection<KM-5<RC-19. The results were in agreement
with the results obtained by Choudhary (2002), Anusha et
al. (2013), Ranawat et al. (2020) and Choudhary et al. (2022)
who reported that the variety RC-19 was more preferred by
aphid on cowpea crop. Whereas, variety RC-101 categorized
as moderately susceptible. The results were also supported
from the findings of Jangu (2005) who reported that the
variety GC-3 was least susceptible and variety RC-101
categorized as moderately susceptible.

3.2. Leafhopper, Empoasca fabae (harris)

The leathopper population started to build up from 30
SMW (29* July, 2022) as evident in table 4. All the varieties
were found infested with leathopper, which ranged from
0.93t02.93 (3 leaves)™. The peak population of leathopper
was observed in all the varieties on 2™ September (35®
SMW). The leathopper incidence increased gradually on all
the varieties, which were found to be in the range of 7.06 to
16.20 leathopper (3 leaves)™, the minimum being on variety
RC-101 and maximum on variety RC-19.

Based on the statistical categorization (x+c) (Table 5), the
mean leathopper population was found to be below 4.23 (3
leaves)™ on varieties RC-101 and GC-3, these varieties were
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Table 2: Mean population of aphid, Aphis craccivora on different varieties of cowpea, Vigna anguiculata (L.) Walp. at weekly

interval
Sl Varieties Aphid population (10 cm)™ terminal shoot
No. 05.08.22 12.08.22 19.08.22 26.08.22 02.09.22" 09.09.22 16.09.22 23.09.22 30.09.22 Mean
1. CPD-3 10.80 39.93 68.13 65.73 87.86 38.06 21.13 12.40 9.26 39.26
(3.36)  (636)  (828) (8.14)  (9.40)  (621) (465 (359 (3.12) (6.31)
2. GC-3 7.13 26.86 47.66 45.60 63.33 24.86 13.46 7.06 5.33 26.81
276)  (523)  (6.94) (679  (7.99)  (5.04) (3.74) (2.75)  (241) (5.23)
3. KM-5 19.26 59.73 98.06 94.06 118.26 61.53 62.06 33.60 16.66  62.58
(4.45)  (7.76)  (9.93)  (9.72)  (10.90)  (7.88)  (7.91)  (5.84)  (4.14) (7.94)
4. Ajmer 18.06 57.13 97.93 91.40 116.46 58.46 58.80 30.53 1586  60.51
selection  (431)  (759)  (9.92)  (959) (1081) (7.68)  (7.70)  (5.57)  (4.04) (7.81)
5. RC-101 6.53 24.73 45.53 43.06 62.40 23.46 12.26 6.93 426  25.46
265  (5.02)  (6.78) (6.60)  (7.93)  (489) (357) (2.73)  (2.18) (5.10)
6. CPD-119 11.33 40.26 72.46 68.93 88.13 41.06 23.13 13.33 10.26  40.99
(3.44)  (638)  (8.54)  (833)  (9.41)  (6.45) (486) (3.72)  (3.28) (6.44)
7.  Pant 13.06 42.86 74.80 69.20 90.20 43.53 25.66 15.33 1146 42.90
Lobia-3 (3.68) (6.58) (8.68) (8.35) (9.52) (6.64) (5.11) (3.98) (3.46)  (6.59)
8. KBC-9 10.26 38.06 65.66 63.06 86.33 25.13 20.93 12.13 8.60 36.68
(3.28) (6.21) (8.13) (7.97) (9.32) (5.06) (4.63) (3.55) (3.02) (6.10)
9. GC-9040 13.33 43.46 77.57 70.46 91.33 45.06 26.86 17.86 11.73  44.18
(3.72) (6.63) (8.84) (8.42) (9.58) (6.75) (5.23) (4.28) (3.50)  (6.68)
10. RC-19 21.66 65.33 101.26 96.06 123.46 62.76 63.40 34.93 16.80  65.07
(4.71)  (8.11) (10.09) (9.83) (11.13) (7950  (7.99)  (5.95)  (416) (8.10)
SEmz= 0.15 0.31 0.36 0.35 0.39 0.31 0.24 0.22 0.17 0.34
CD (p=0.05) 0.45 0.91 1.06 1.04 1.15 0.91 0.69 0.66 0.49 1.00

Figures in the parentheses were VX+0.5 values, *: Peak population of aphid during the crop season

Table 3: Categorization of cowpea varieties into degree of susceptibility against aphid, Aphis craccivora Koch

S1. Mean aphid population (10 cm)™ terminal ~ Name of varieties Category

No. shoot

1.  Below 30.36 (x-0) RC-101 and GC-3 Least susceptible

2. 30.36 to 58.53 (X-G to X+0) KBC-9, CPD-3, CPD-119, Pant Lobia-3, Moderately susceptible
GC-9040

3. Above 58.53 (>X+0) Ajmer Selection, KM-5 and RC-19 Highly susceptible

categorized least susceptible to E. fabae. The population of
leathopper was in the range of 4.23-8.94 (3 leaves)™ on
varieties KBC-9, GC-9040, CPD-119, CPD-3 and Pant
Lobia-3, therefore, categorized as moderately susceptible.
The population of leathopper was above 8.94 (3 leaves)™
on varieties KM-5, Ajmer Selection and RC-19, these
were categorized as highly susceptible. The ascending
order of leathopper infestation on different varieties of
cowpea was found in order: RC-101<GC-3<KBC-9<GC-

9040<CPD-119<CPD-3<Pant Lobia-3<KM-5< Ajmer
Selection<RC-19. The present results were in conformity
with results obtained by Ranawat et al. (2020) who reported
that the variety RC-19 as highly susceptible and variety
RC-101 as moderately susceptible for leathopper on cowpea
crop. Different workers have worked on different varieties,
therefore the findings related to preference of other varieties
could not be discussed.
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Table 4: Mean population of leathopper, Empoasca fabae (Harris) on different varieties of cowpea, Vigna anguiculata (L.)

Walp at weekly interval
Sl.  Varieties Mean leathopper population (3 leaves)™
No. 29.07.22 05.08.22 12.08.22 19.08.22 26.08.22 02.09.22" 09.09.22 16.09.22 23.09.22 Mean
1. CPD-3 1.93 4.20 6.20 8.26 9.33 11.46 8.73 5.06 3.46 6.51
(1.56) (2.17) (2.59) (2.96) (3.14) (3.46) (3.04) (2.36) (1.99) (2.65)
2. GC-3 1.06 2.46 3.26 4.73 5.26 7.20 5.06 2.86 1.13 3.67
(1.25) (1.72) (1.94) (2.29) (2.40) 2.77) (2.36) (1.83) (1.28) (2.04)
3. KM-5 2.80 5.73 9.53 11.73 12.93 15.80 12.66 7.66 5.33 9.35
(1.82) (2.50) (3.17) (3.50) (3.66) (4.04) (3.63) (2.86) (2.41) (3.14)
4. Ajmer 2.86 5.86 9.80 12.06 13.06 15.86 12.86 7.93 5.46 9.53
selection (1.83) (2.52) (3.21) (3.54) (3.68) (4.04) (3.66) (2.90) (2.44) (3.17)
5. RC-101 0.93 2.33 3.12 4.46 5.13 7.06 4.86 2.80 1.06 3.53
(1.20) (1.68) (1.90) (2.23) (2.37) (2.75) (2.32) (1.82) (1.25) (2.01)
6. CPD-119 1.86 4.13 5.20 8.06 8.73 11.06 8.33 4.86 3.06 6.14
(154)  (2.15)  (239)  (2.93) (3.04) (3.40) (2.97) (232) (1.89) (2.58)
7. Pant 2.00 4.26 7.06 8.53 9.46 11.73 9.46 5.66 3.66 6.87
Lobia-3 (158) (2.18) (2.75)  (3.00) (3.16)  (3.50)  (3.16) (2.48) (2.04) (2.71)
8. KBC-9 1.73 2.93 3.73 5.46 6.46 7.93 6.13 3.46 2.20 4.45
(1.49)  (1.85)  (2.06) (2.44) (264 (2.90) (2.57) (1.99) (1.64) (2.22)
9. GC-9040 1.80 4.06 5.06 7.93 8.53 10.80 7.93 4.66 2.80 5.95
(152) (214 (236)  (2.90) (3.00) (3.36) (2.90) (227) (1.82) (2.54)
10. RC-19 2.93 5.93 10.33 12.40 13.66 16.20 13.20 8.13 5.60 9.82
(1.85)  (2.54)  (329) (3.59) (3.76)  (409)  (3.70)  (2.94) (2.47) (321)
SEmz= 0.08 0.10 0.13 0.17 0.16 0.18 0.15 0.12 0.11 0.14
CD (p=0.05) 0.23 0.31 0.39 0.49 0.49 0.53 0.45 0.35 0.32 0.42

Figures in the parentheses are \X+0.5 values; *: Peak population of leathopper during the crop season

Table 5: Categorization of cowpea varieties into degree of susceptibility against leathopper, Empoasca fabae (Harris)

Sl. No. Mean leaf hopper population (3 leaves)! Name of varieties

Category

Least susceptible

KBC-9, GC-9040, CPD-119, CPD-3, and Moderately susceptible

1. Below 4.23 (x-0) RC-101 and GC-3
2. 4.23 to 8.94 (X-6 to X-0)

Pant Lobia-3
3. Above 8.94 (>%+0)

KM-5, Ajmer Selection and RC-19

Highly susceptible

3.3. Whitefly, Bemisia tabaci (Genn.)

The whitefly population started to build up from last week
of July (29 July, 2022) as evident in table 6. All the varieties
were found infested with whitefly population. The mean
whitefly population ranged from 0.66 to 2.73 (3 leaves)™.
The peak population of whitefly in all the varieties on 2"
September in which the population of whitefly ranged from
5.93 to 12.6 (3 leaves)™.

Based on the statistical categorization (x-c) (Table 7), the
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mean whitefly population was found to be below 3.41 (3
leaves)™ on varieties RC-101 and GC-3, these varieties were
categorized least susceptible to B. fabaci. The population
of whitefly was in the range of 3.41-6.47 (3 leaves)” on
varieties KBC-9, GC-9040, CPD-119, CPD-3 and Pant
Lobia-3, therefore, categorized as moderately susceptible.
The population of whitefly was above 6.47 (3 leaves)™ on
varieties KM-5, Ajmer Selection and RC-19, these were
categorized as highly susceptible. The descending order of

whitefly infestation in different varieties of cowpea was: RC-
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Table 6: Mean population of whitefly, Bemisia tabaci (Genn.) on different varieties of cowpea, Vigna anguiculata (L.) Walp

at weekly interval

S1. Varieties Mean whitefly population (3 leaves)™
No. 29.07.22 05.08.22 12.08.22 19.08.22 26.08.22 02.09.22° 09.09.22 16.09.22 23.09.22 Mean
1. CPD-3 1.73 306 580 6.6 6.26 9.06 5.73 4.26 193 488
(1.49)  (1.89) (251) (256) (2.60)  (3.09)  (2.50) (2.18)  (1.56) (2.32)
2. GC-3 0.80 167 380  3.93 413 6.06 3.60 213 1.00  3.01
114) (147 (207 (2100 (215  (256) (2.02)  (1.62) (1.22) (1.87)
3. KM-5 226 446 786 820 813 1226  8.06 5.93 3.06 669
(1.66)  (2.23)  (2.89) (2.95) (294  (357)  (2.93)  (2.54) (1.89) (2.68)
4. Ajmer 260 460 793  8.40 860 1240 820 6.06 326  6.89
Selection  (176)  (2.26)  (2.90) (2.98)  (3.02)  (359) (295  (256) (1.94) (2.72)
5. RC-101 0.66 153 373 380 406 5.93 3.53 2.06 093 291
(1.08)  (1.42) (2.06) (207 (214) (254  (201)  (1.60)  (1.20) (1.85)
6. CPD-119 160 293 553 593 6.13 8.93 5.60 3.93 186 472
(145)  (1.85) (246) (254 (257 (307 (47 (2100 (1.54) (2.28)
7. Pant 180 326 593  6.13 6.33 9.13 5.93 433 213 5.00
Lobia-3  (157)  (1.94) (2.54) (257) (261)  (3.10)  (2.54) (220) (1.62) (2.34)
8  KBC-9 140 220 426 430 593 6.40 4.06 2.93 146  3.66
(138)  (1.64) (2.18) (2190 (2.54)  (2.63) (2.14)  (1.85)  (1.40) (2.04)
9. GC-9040 153 280 546 580  6.00 8.80 5.46 3.66 173 4.58
(142)  (1.82) (244 (251) (255  (3.05)  (2.44)  (2.04) (149 (2.25)
10. RC-19 273 486 806  8.46 8.66 1260  8.46 6.33 340  7.06
(1.80)  (2.32)  (293) (2990 (3.03)  (3.62) (2990 (261) (1.97) (2.75)
SEms 0.08 009 012  0.13 0.13 0.16 0.12 0.11 008  0.12
CD (p=0.05) 0.23 028 036 037 038 0.46 0.36 0.33 024 036

Figures in the parentheses are VX+0.5 values; *: Peak population of whitefly during the crop season

Table 7: Categorization of cowpea varieties into degree of susceptibility against whitefly, Bemisia tabaci (Genn.)

SL No. Mean whitefly population Name of varieties Category
(3 leaves)!
1. Below 3.41 (x-0) RC-101 and GC-3 Least susceptible
2. 3.41t0 6.47 (x-c tox-6) KBC-9, GC-9040, CPD-119, CPD-3, and Pant Lobia-3 ~ Moderately susceptible
3 Above 6.47 (>x+0) KM-5, Ajmer Selection and RC-19 Highly susceptible

19>Ajmer Selection>KM-5>Pant Lobia-3>CPD-3>CPD-
119>GC-9040>KBC-9>GC-3> RC-101. Ranawat et al.
(2020) reported that the cowpea variety RC-19 ranked
highly susceptible and variety RC-101 as moderately
susceptible to the whitefly infestation corroborated the
investigation.

4. CONCLUSION

he varieties RC-101 and GC-3 were found to be
least susceptible while, the varieties KM-5, Ajmer
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Selection and RC-19 were found to be highly susceptible.
The moderately susceptible varieties were KBC-9, CPD-

3, CPD-119, Pant Lobia-3 and GC-9040 against aphid,
leathopper and whitefly.

5. ACKNOWLEDGEMENT
he authors are grateful to the Dean, SKN College

of Agriculture, Jobner, for providing the necessary
facilities.



International Journal of Bio-resource and Stress Management 2026, 17(2): 01-08

6. REFERENCES

Adipala, E., Karungi, J., Kyamanywa, S., Ogenga-Latigo,
M.W., Oyobo, N., Jackai, L.E.N., 2000. Pest
management in cowpea. Part 2. Integrating planting
time, plant density and insecticide application for
management of cowpea field insect pests in eastern
Uganda. Crop Protection 19(4), 237-245. https://
doi.org/10.1016/50261-2194(00)00014-4.

Anonymous, 2021. Pocket Book of Agricultural Statistics,
Ministry of Agriculture & Farmers Welfare
Department of Agriculture, Cooperation & Farmers
Welfare Directorate of Economics and Statistics, New
Delhi- 110001. Available from: https://eands.da.gov.
in. Accessed on: 24/10/2025.

Anonymous, 2023. Department of Agriculture, Pant Krishi
Bhawan, Jaipur, Rajasthan—302005. Available from:
https://www.agriculture.rajasthan.gov.in. Accessed
on: 24/10/2025.

Anusha, C., Balikai, R.A., Deshpande, S.K., 2013.
Screening of cowpea genotypes against different insect
pests. Journal of Experimental Zoology, India 16(2),
683-688. Available from: https://connectjournals.
com/file_html_pdf/1793202H_683A.pdf.

Boukar, O., Belko, N., Chamarthi, S., Togola, A., Batieno,
J., Owusu, E., Fatokun, C., 2019. Cowpea (Vigna
unguiculata): genetics, genomics and breeding. Plant
Breeding 138(4), 415-424. https://doi.org/10.1111/
pbr.12589.

Boukar, O., Fatokun, C.A., Huynh, B.L., Roberts, PA.,
Close, T.J. 2016. Genomic tools in cowpea breeding
programs: status and perspectives. Frontiers in
Plant Science 7, 757. https://doi.org/10.3389/
fpls.2016.00757.

Butter, N.S., Vir, B.K., 1990. Sampling of whitefly, Bemisia
tabaci (Genn.) in cotton. Journal of Research, Punjab
Agricultural University 27, 615-619. https://doi.
0rg/10.5958/2395-146X.2015.

Choudhary, A.L., Hussain, A., Nehra, S., Samota,
R.G., 2022. Relative susceptibility of cowpea
genotypes against aphid, Aphis craccivora Koch.
Journal of Experimental Zoology India 25(1),
227-230. Available from: https://connectjournals.
com/03895.2022.25.227.

Choudhary, R.K., 2002. Management of cowpea aphid,
Aphis craccivora Koch on cowpea, Vigna anguiculata
Linn. A M.Sc. (Ag.) Thesis submitted to Rajasthan
Agricultural University, Bikaner.

Gomez, K.A., Gomez, A.A.,1976. Problem data. Statistical
Procedure for Agricultural Research (2" Edn.), John
Wiley and Sons. New York, pp. 272-315. Available
from: https://www.academia.edu/2456341/statistical _
Procedures_for_Agricultural_Research.

Jangu, R.N.,2005. Biology and management of aphid, Aphis
craccivora Koch on cowpea, Vigna anguiculata Linn. A
M.Sc. (Ag.) Thesis submitted to Rajasthan Agricultural
University, Bikaner.

Maradi, R.M., Jagginavar, S.B., Keerthana, A., Doggalli,
G., 2024. Synergistic strategies for the management
of thrips, Scirtothrips dorsalis in Pomegranate
Ecosystem. Journal of Experimental Agriculture
International 46, 354-361. DOI: 10.9734/jeai/2024/
v46192832.

Meena, R.K., Yadav, S.K., Srivastava, P., 2020. Bio-efficacy
of different insecticides against leathopper (Empoasca
kerri). CAB-International Digital Library. https://doi.
org/10.15740/HAS/1JPP/13.1/24-29.

Ongom, P.O., Fatokun, C., Togola, A., Salvo, S., Oyebode,
O.G., Ahmad, M.S., Boukar, O., 2021. Molecular
fingerprinting and hybridity authentication in
cowpea using single nucleotide polymorphism based
competitive allele-specific PCR assay. Frontiers in
Plant Science 12, 734117. https://doi.org/10.3389/
tpls.2021.734117.

Ongom, P.O., Togola, A., Fatokun, C., Boukar, O., 2022.
A genome-wide scan divulges key loci involved in
resistance to aphids (Aphis craccivora) in Cowpea
(Vigna unguiculata). Genes 13(11), 2002. https://doi.
org/10.3390/genes13112002.

Prasad, D., Singh, K.M., Katiyar, R.N., 1983. Succession
of insect pests in early maturing high yielding
varieties of pea, Pisum sativum Linn. Indian Journal
of Entomology 45, 451-455. Available from: https://
eurekamag.com/research/001/472/001472560.php.

Ranawat, Y.S., Kumawat, K.C., Leelawat, ].L., 2020. Relative
susceptibility of cowpea varieties against major sucking
insect pests. Journal of Entomology and Zoology
Studies 8, 1553-1558. Available from: https://www.
researchgate.net/publication/354986111_Relative_
susceptibility_of_cowpea_varieties_against_major_
sucking_insect_pests.

Rawat, R.R., Sahu, H.N., 1973. Estimation of losses
in growth and yield of okra due to Empoasca
devastans Dist. and Erias sp. Indian Journal of
Entomology 35(2),252-254. Available from: https://
eurekamag.com/research/000/369/000369134.
php?srsltid=AfmBOorzHnvXhKD_XPc5kSrsglYri]
U7jgSgn18rC09Yt7dd143V-nep.

Sardhana, H.R., Verma, S., 1986. Preliminary studies
on the prevalence of insect pests and their natural
enemies on cowpea crop in relation to weather
factors at Delhi. Indian Journal of Entomology 48,
448-458. Available from: https://eurekamag.com/
research/001/916/001916563.php.

Satpathy, S., Shivalingaswami, T.M., Kumar, A., Raj,

07


https://doi.org/10.1016/S0261-2194(00)00014-4
https://doi.org/10.1016/S0261-2194(00)00014-4
http://www.agriculture.rajasthan.gov.in
https://doi.org/10.1111/pbr.12589
https://doi.org/10.1111/pbr.12589
https://doi.org/10.3389/fpls.2016.00757
https://doi.org/10.3389/fpls.2016.00757
https://eurekamag.com/research/001/472/001472560.php
https://eurekamag.com/research/001/472/001472560.php
https://www.researchgate.net/publication/354986111_Relative_susceptibility_of_cowpea_varieties_against_major_sucking_insect_pests
https://www.researchgate.net/publication/354986111_Relative_susceptibility_of_cowpea_varieties_against_major_sucking_insect_pests
https://www.researchgate.net/publication/354986111_Relative_susceptibility_of_cowpea_varieties_against_major_sucking_insect_pests
https://www.researchgate.net/publication/354986111_Relative_susceptibility_of_cowpea_varieties_against_major_sucking_insect_pests
https://eurekamag.com/research/000/369/000369134.php?srsltid=AfmBOorzHnvXhKD_XPc5kSrsgIYriJU7jgSgn18rC09Yt7dd143V-nep
https://eurekamag.com/research/000/369/000369134.php?srsltid=AfmBOorzHnvXhKD_XPc5kSrsgIYriJU7jgSgn18rC09Yt7dd143V-nep
https://eurekamag.com/research/000/369/000369134.php?srsltid=AfmBOorzHnvXhKD_XPc5kSrsgIYriJU7jgSgn18rC09Yt7dd143V-nep
https://eurekamag.com/research/000/369/000369134.php?srsltid=AfmBOorzHnvXhKD_XPc5kSrsgIYriJU7jgSgn18rC09Yt7dd143V-nep
https://eurekamag.com/research/001/916/001916563.php
https://eurekamag.com/research/001/916/001916563.php

Yadav et al., 2026

A.B., Rai, M., 2009. Efficacy of biopesticides and
new insecticides for managements of cowpea pod
borer, Maruca vitrata. Symposium on International
Conference on Grain Legumes: Quality Improvement
Value Addition and Trade, held on February 14-16,
2009 at ITPR, Kanpur, pp. 292-293. Available at:

Singh, S.R., Jackai, L.E.N., 1985. Insect pests of cowpeas

in Africa: their life cycle, economic importance and
potential for control. Cowpea Research, Production
and Utilization 2, 217-231. Available from: https://
www.scirp.org/reference/referencespapersereference

id=2746711.

Singh, C., 1983. Modern techniques of raising field crops.  Yadav, K.S., Pandya, H., Patel, S., Patel, S., Saiyad, M., 2015.
Oxford and IBH Publishing Company, New Delhi,
India. Available from: https://www.cabidigitallibrary.
org/doi/full/10.5555/20043168252. of Plant Protection 8(1), 112-117. DOI:10.15740/

Singh, S.R., 1987. Host-plant resistance for cowpea insect HAS/TJPP/8.1/112-117.
pest management. International Journal of Tropical Yadav, P., Hussain, A., Singh, Y., Sharma, A., Yaday, J.,
Insect Science 8, 765-769. Available from: https://link. 2025. Succession and incidence of major sucking insect
springer.com/article/10.1017/51742758400022888. pests of cowpea and their natural enemies in relation

Singh, S.R., Allen, D.J., 1980. Pests, diseases, resistance and to meteorological parameters. International Journal of
protection in cowpeas. In: Summerfield, R.J., Bunting, Environment and Climate Change 15, 25-31. DOI:
A.H. (Eds.), Advances in Legume Science, pp. 419— 10.9734/ijecc/2025/v15154831.

443. Available from: https://www.cabidigitallibrary.
org/doi/full/10.5555/19821609320.

Population dynamics of major insect pests of cowpea

[Vigna ungiculata (L.) Walp.]. International Journal

08



