Relative abundance of Insect Pests on French
bean (Phaseolus vulgaris L.) in relation to
abiotic factors

ABSTRACT

The present investigation was carried out during Rabi 2021-22. The incidence of insect
pests like aphid, whitefly, Jassid, leaf miner, pod borer was initiated 25 days after sowin%
till harvesting. The highest incidence of Jassid was observed on French bean crop at 9'
SMW (7.20 per cage) and lowest 1% SMW (0.30 per cage), Aphid 8"SMW (45.20 aphids
per 10cm terminal shoot) and 52"sSMw 960 aphids per 10cm terminal shoop. The
highest incidence of whitefly observed in 8" SMW (20.70 per cage) and lowest 2" SMW
(0.60 per cage). The highest incidence of Leaf miner was recorded in 11" sMw (40.50%
leaf damage) and lowest in 51" SMw (1.50% leaf damage). The highest incidence of pod
borer was noticed in 9" SMW (8.70 larvae per plant) and lowest in 1% SMW (0.30 larvae
per plant). The Jassid population showed highly significant positive correlation with
sunshine and positive significant correlation with maximum temperature and positive
correlation with minimum temperature whereas, significant negative correlation with
rainfall and negative non-significant correlation with relative humidity. The aphid
population showed highly significant positive correlation with sunshine and positive non-
significant correlation with minimum and maximum temperature. The whitefly population
showed highly significant positive correlation with sunshine and positive non-significant
correlation with minimum and maximum temperature. The leaf miner population showed
positive highly significant correlation with minimum and maximum temperature and
significant positive correlation with relative humidity. The pod borer population showed
highly significant correlation with maximum temperature and sunshine. The information
generated in the present research can be successfully utilized to formulated effective
insect pest management strategies in French bean.
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1. INTRODUCTION

The Leguminosae family includes the French bean (Phaseolus vulgaris L.), a
significant and extremely lucrative vegetable and pulse crop in India. Mesoamerica was the
origin place of the French bean (Bitocchi et al., 2012) [1]. Rajmah, common bean, kidney
bean, haricot bean, salad bean, snap bean, and string bean are some other names for P.
vulgaris. There are about 80 cultivated and wild species in the huge genus Phaseolus, but P.
vulgaris is the one that is most frequently cultivated. French bean is widely grown in India
due to the short duration and nutritional benefits. The crop has been introduced in northern
plains during Rabi season also. Considering the nutritive value, 100g of green pod contains
1.70g protein, 0.10g fat, 4.5g carbohydrate, 1.80g fiber and is also rich in minerals and
vitamins. It contains calcium (50 mg), phosphorous (28.00 mg), iron (1.70 mg), carotene
(132.00 mg), thiamine (0.08 mg), riboflavin (0.06 mg) and vitamin C (24.0 mg) per 100 g of
edible part. Additionally, it has some medical qualities that are helpful in managing diabetes
and some heart issues, and it is a wonderful all-natural treatment for bladder burn. It is both
carminative and reparative in its effects on diarrhea and constipation (Duke, 1981) [2].
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Bengal are the principal states where French beans are grown. In Karnataka French bean is
being grown in Chikkamagaluru, Hassan and Shivamogga. In hilly region, it is grown during
Kharif and in lower hill region, sown as spring crop. In north-east plains and hilly tracts of
Maharashtra, it is cultivated during Rabi. It is highly sensitive to frost and water logging. The
average French bean production and productivity in India was 6.75 lakh tonnes and 27.94
t/ha, respectively, on an area of 2.42 lakh ha. On a surface of 15.80 lakh ha, the global
production and productivity were 242.21 tonnes and 153.30 t/ha, respectively (FAOSTAT,
2018) [3].

Leguminous plant species are susceptible to a wide range of biotic stressors, pest
insects, and diseases. The French bean’s agricultural output is severely hampered by pest
and disease issues, especially in the tropics (Graham and Vance, 2003) [4]. In India, disease
and insect infestation are the main causes of low productivity in the French bean crop The
French bean crop has been affected by reports of over 37 different insect pest species
(Mondal et al. 2018) [5]. Among them several serious insect pests attack the French bean of
which aphids (Aphis craccivora), leafhopper (Amrasca biguttula biguttula), whitefly (Bemisia
tabaci), and thrips (Caliothrips indicus) (Sahu et al., 2021; Anonymous, 2015) [6,7] and
foliage feeders viz., serpentine leaf miner (Liriomyza trifolli) and bean stem fly (Ophiomyia
spp.) are the major insect pests. The spotted pod borer (Maruca vitrata) and red spider mite
(Tetranychus spp.) are other pests that attack French beans (Nderitu et al., 2007) [8]. In
addition to causing direct damage by feeding the sap suckers are the vectors of viral
diseases in French bean. Whitefly act as a vector for more than 100 plant viruses, which
cause disease to many commercial crops in different parts of the world (Jones et al., 2003)
[9]. Which adversely influence the quality and quantity of yield (Oyewale and Bamaiyi, 2013;
Kataria and Kumar, 2016) [10,11]. Considering above facts, the present study was
conducted to find out Relative abundance of Insect Pests on French bean in relation to
abiotic factors.

2. MATERIAL AND METHODS

The Monitoring Seasonal incidence of Insect pest of French bean was conducted at
Student’s Instructional Farm (SIF), Acharya Narendra Deva University of Agriculture and
Technology, Kumarganj, Ayodhya, Uttar Pradesh, India during Rabi, 2021-22 on French
bean Variety Chitra with a plot size of 6m x 6m and spacing of 30cm x 10cm.

The population build-up of insect pest was recorded from 10 randomly selected
plants and the numbers of Insect pests present was the counted at weekly intervals on a
Standard Meteorological weekly basis from the appearance of insects to till the harvesting.
“Direct visual counting method” was adopted for the estimation of the population of whitefly
and jassids by using rectangular split cage. The incidence of leaf miner was recorded by
counting total number of leaves and damaged leaves by leaf miner Total number of larvae
present on per plant was counted to estimate the population of pod borer. Total of 10 plants
were randomly selected to observe the incidence insect pests. The incidence of aphid was
recorded from top 10cm terminal shoot. The observations were noted at weekly intervals
during morning hours between 6.00 AM to 7.30 AM.
3. RESULTS AND DISCUSSION

Relative abundance of Insect Pests in French bean
Jassid (A. biguttula biguttula)

The incidence of Jassid was observed on 51" SMW (0.80Jassid per cage). The
peak population was observed at 9" smw (7.20 Jassid per cage). Whereas, the relative



humidity (morning) was also maximum (79.60%) and no rainfall, and sunshine (9.0 hrs).
Though, the minimum population was recorded at 1¥SMW (0.30 jassid per cage), during
Rabi season, 2021-22. The present findings are in accordance to Sahoo and Giraddi (2021)
[12] who found that the peak population leafhopper was observed from vegetative to
flowering stage. The present findings are similar to Singh and Yadav (2013) [13] who found
the mean population of jassids 0.4-5.80/cage and 0.20-7.40/cage, respectively. Incidence of
the jassids and whiteflies started in 50" standard week with 0.40/cage and 0.20/cage,
respectively.

Aphid (Aphis craccivora)

The mean population of aphid (A. craccivora) was observed at first time on 51"
SMW during Rabi, 2021-22. The mean population of A. craccivora showed its peak (45.20
per 10 cm terminal shoot) during 8™ SMW. The results are in conformity with Kishor et al.
(2019) [14] who found that the incidence of aphid (Aphis craccivora) started from 53"
Meteorological Standard Week (MSW) (23.80 aphid/10 cm apical twigs).The aphid
population gradually increased and reached its peak (35.40 aphids/10cm apical twigs) on
7"MSw (22”"February) and thereafter its population gradually decreased from 8"MSW on
4™week of February (31.30 aphids/10 cm apical twigs) to 12"MSW (4"week of March) (9.0
aphids/10cm apical twigs).

Whitefly (Bemisia tabaci)

The Population of whitefly (B. tabaci) was recorded at first time on 51"sMw durin%
Rabi, 2021-22. The highest incidence (20.70 per cage) of whitefly was recorded at 8'
Standard Meteorological Week. These findings are similar to Rani et al. (2016) [15] who
found that the incidence of whitefly, Bemisia tabaci (Gennadius) population was noticed from
the second week of November to second week of December during first season with peak
incidence during the third week of November and a mean population of 0.12 per leaf.
Whereas during second season, its population was noticed from second week of February to
second week of March with peak incidence during the last week of February and a mean
population of 0.28 per leaf.

Leaf miner (Liriomyza trifolii)

The mean population of serpentine leaf miner (L. trifolii) was observed at first time at
45"SMW. The highest attack (40.50% leaf miner damage) of leaf miner damage was
observed at Standard Meteorological Week number 11‘hduring Rabi season 2021-22. The
present findings are in accordance to Sahoo and Giraddi (2021) [12] who found that the
peak of leaf miner was observed from vegetative to maturity stage. The present findings are
in conformity with Khaliq et al. (2022) [16] who found that first appearance being during the
49" standard meteorological week (SMW) 0.95 miners/leaf which reached its peak (11.00
miners/leaf) during the 4™ SMW reached to minimum (1.26 miners/leaf) during the
12" SMW. These findings are similar to Mahesh et al. (2016) [17] reported that the
population of leaf miner appeared on the crop from seedling stage till pod maturation (15-70
days after sowing) and the maximum number of insect pests infested the crop during
vegetative and flowering stage.

Pod borer (Helicoverpa armigera)
The Incidence of pod borer (H. armigera) was recorded at first time on 1%SMW

during Rabi season 2021-22. The highest population (8.70 larvae per plant) of pod borer was
recorded at 9" Standard Meteorological Week. The results are similar to Jakkaray et.al



(2020) [18] who found that the pod borer incidence started from the first week of January
(1*MSW) and continued till January last week (5‘“MSW). The lowest and highest population
of bean pod borer was 0.35 larvae per plant noticed in January first week and 1.89 larvae
per plant in the third week (SrdMSW), respectively.

Effect of abiotic factors on relative abundance of insect pests in French bean

The correlation between incidence of major insect pest and abiotic factors viz.,
maximum temperature (°C), minimum temperature (°C), relative humidity (%) and rainfall
(mm), and sunshine (hrs.) have been described under this section.

Jassid (A. biguttulabiguttula)

The incidence of Jassid had positive and positive significant correlation with
minimum & maximum temperature, respectively (r=0.489 and r=0.645*) whereas, non-
significant negative correlation was observed with relative humidity (r=-0.488). The rainfall
showed significant negative correlation (r=-0.645*), whereas sunshine had highly significant
positive correlation (r=0.856**) during Rabi season 2021-22. The present findings are similar
with Kumar (2021) [19] found that that jassid population had positive and highly significant
correlation with maximum temperature while minimum temperature. The present study is in
conjunction with the findings of Anandmurthy et al. (2018) [20] revealed that maximum
temperature showed a significant positive correlation with jassid population in summer
cowpea.

Aphids (A. craccivora)

The incidence of aphids had positive non-significant correlation with temperature
(minimum and maximum) (=0.363 and =0.437, respectively) whereas, non-significant
negative correlation with relative humidity (=-0.328), rainfall had highly significant negative
correlation (=-0.697**), while sunshine had highly significant positive correlation (=0.765**)
during Rabi season 2021-22.The present findings are similar with Kataria and Kumar (2016)
[11] the population was showing positive with high temperature. The present findings are
also similar with Chandra et al. (2010) [21] who found that aphids were non-significant
positive correlation with maximum temperature and significant negative with rainfall during
both the years in French bean crop.

Whitefly (B. tabaci)

The observed incidence of whitefly had non-significant positive correlation with temperature
(minimum and maximum) (=0.430 and =0.539, respectively) whereas, non-significant
negative correlation with relative humidity (=-0.506), significant negative correlation (=-
0.624*) with rainfall, highly significant positive correlation (=0.811**) with sunshine during
Rabi season 2021-22.The Similar work had been reported by Ghosh (2014) [22] who
reported that maximum temperature and minimum relative humidity showed non-significant
positive correlation with whitefly population. The present findings are similar with Singh et al.
(2019) [23] who revealed that the whitefly, B. tabaci population with maximum temperature
significant positive correlation (r = 0.764) but minimum temperature, relative humidity and
rainfall revealed negative correlation.

Leaf miner (L. trifolli)

The incidence of leaf miner showed positive highly significant correlation with
temperature (minimum and maximum) (=0.802** and =0.880**), respectively whereas,



significant positive correlation with relative humidity (=0.582*), significant negative
correlation (=-0.597*) with rainfall, highly significant positive correlation (=0.875**) with
sunshine during Rabi season 2021-22. The present findings are similar with Mazumdar et al.
(2015) [24] found that in French bean and Cowpea there was significantly positive relation of
temperature, whereas wind speed showed negative relation to Agromyzid infestation on
cultivated crops.

Pod borer (H. armigera)

The pod borer incidence had positive non-significant and highly significant
correlation with temperature (minimum and maximum) (=0.570 and =0.691**, respectively)
whereas, non-significant negative correlation with relative humidity (-0.489), highly significant
negative correlation (=-0.628*) with rainfall, highly significant positive correlation
(=0.847**)with sunshine during Rabi season 2021-22.The present findings are partially
similar of the Tamang et al. (2017) [25] who found that Pod borer population exhibited highly
significant positive correlation with minimum temperature.



Tablel: Incidence of pest spectra in French bean under the influence of weather factors during Rabi 2021-22

SMW Date Temperature(°C) | Rainfall | Relative Sun Jassids | Aphids/10 | White Leaf Larval

Min. Max. (mm) humidity | shine /Cage cm fly/ miner pop. of
(%) (hrs.) terminal Cage | damage pod

shoot (%) borer/

plant
51 | 17-23 Dec 2021 5.90 21.60 0.00 77.30 5.00 0.80 5.80 2.60 1.50 0.00
52 | 24-31 Dec 2021 9.40 20.90 15.00 81.50 2.60 0.50 2.60 1.50 2.70 0.00
1 1-7 Jan 2022 9.30 19.40 14.20 82.50 2.60 0.30 3.50 0.90 5.20 0.30
2 08-14 Jan 2022 10.60 20.20 11.60 87.50 2.20 0.40 4.20 0.60 4.70 0.70
3 15-21 Jan 2022 5.70 15.90 0.00 86.75 2.00 1.20 15.90 4.30 8.20 1.80
4 22-28 Jan 2022 8.30 17.30 8.80 87.45 2.90 0.90 9.50 1.20 10.70 0.90
5 29Jan-04Feb 2022 8.90 19.60 3.00 86.70 4.90 1.00 17.50 2.60 12.30 1.20
6 05-11 Feb 2022 8.20 20.60 0.00 86.35 4.90 3.80 28.00 8.50 14.50 3.50
7 12-18 Feb 2022 9.90 24.00 0.00 80.40 8.30 4.20 39.50 16.20 21.50 4.30
8 19-25 Feb 2022 13.50 25.60 0.00 77.70 8.10 5.50 45.20 20.70 28.70 6.50
9 26 Feb -5 Mar 2022 | 11.40 27.10 0.00 79.60 9.00 7.20 30.50 15.60 35.30 8.70
10 | 05-11Mar 2022 12.50 29.10 0.00 77.30 7.80 4.40 25.20 10.70 38.20 6.30
11 | 12-18 Mar 2022 16.20 32.00 0.00 77.10 8.30 2.70 15.30 5.20 40.50 3.70

SMW= Standard Meteorological Weeks

Table 2: Effect of abiotic factors on incidence of pest spectra in French bean during Rabi 2021-22

Insect Pests Weather Parameters
Temperature( C) Rainfall Relative Humidity Sunshine (hrs.)
Min. Max. (mm) (%)

Jassid 0.489 0.645* -0.645* -0.488 0.856**
Aphid 0.363 0.437 -0.697** -0.328 0.765**
Whitefly 0.430 0.539 -0.624* -0.506 0.811**
Leaf minor 0.802** 0.880** -0.597* 0.582* 0.875**
Pod borer 0.570 0.691** -0.628** -0.489 0.847**

*Significant at the 0.05 level, **Significant at the 0.01 level.
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Fig. 1: Incidence of pest spectra in French bean under the influence of weather factors during Rabi 2021-22.
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4. CONCLUSION

The incidence of insect pests like aphid, whitefly, Jassid, leaf miner, pod borer was
initiated after sowing till harvesting. The highest incidence of Jassid was observed on French
bean crop at 9" SMW (7.20 per cage) and lowest 1% SMW (0.30 per cage), Aphid 8"SMW
(45.20 aphids per 10cm terminal shoot) and 52"SMwW (2.60 aphids per 10cm terminal
shoot). The highest incidence of whitefly observed in 8" smMw (20.70 per cage) and lowest
2" smw (0.60 per cage). The highest incidence of Leaf miner was recorded in 11" smw
(40.50% leaf damage) and lowest in 51" sSMw (1.50% leaf damage). The highest incidence
of pod borer was noticed in 9" smMw (8.70 larvae per plant) and lowest in 1% SMW (0.30
larvae per plant). The Jassid population showed highly significant positive correlation with
sunshine and positive significant correlation with maximum temperature and positive non-
significant correlation with minimum temperature whereas, significant negative correlation
with rainfall and negative non-significant correlation with relative humidity. The aphid
population showed highly significant positive correlation with sunshine and positive non-
significant correlation with minimum and maximum temperature. The whitefly population
showed highly significant positive correlation with sunshine and positive non-significant
correlation with minimum and maximum temperature. The leaf miner population showed
positive highly significant correlation with minimum and maximum temperature and
significant positive correlation with relative humidity. The pod borer population showed highly
significant correlation with maximum temperature and sunshine. The information generated
in the present research can be successfully utilized to formulated effective insect pest
management strategies in French bean.

REFERENCES

1. Bitocchi E, Nanni L, Bellucci L, Rossi M, Giardini A, Zeuli PS, Logozzo G, Stougaard
J, Mcclean P, Attene G and Papa R. Mesoamerican origin of the common bean
(Phaseolus vulgaris L.) is revealed by sequence data. Proc. Nat. Acad. Sci.2012;
109(14): 788-796.

2. Duke JA. Handbook of World Economic Importance. USDA, Beltsville, Maryland,
Plenum, New York and London,1981.

3. FAOSTAT. http://www.fao.org/faostat/en/#data/QC.2018.

4. Graham PH and Vance CP Legumes: Importance and Constraints to Greater Use.
Plant Physiol.,2003;131(3): 872-877.

5. Mondal A, Shankar U, Abrol DP, Kumar A and Singh AK. Incidence of major insect
pests on French bean and relation to environmental variables. Indian J. Entomol.
2018; 80(1): 51-55.

6. Sahu A, Singh PS and Singh SK. Assessment of host plant resistance in certain
French bean (Phaseolus vulgaris L.) genotypes against major insect pests. J. of
Exp. Zool. India. 2021; 24(2): 1167-1170.

7. Anonymous. Consensus document on the biology of common bean (Phaseolus
vulgaris L.) Series on Harmonisation of Regulatory Over sight in Biotechnology No.
59. OECD Env. Health and Safety Div.2015;47: 24.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Nderitu JH, Wambua EM, Olubayo F, Kasina JM and Waturu CN. Evaluation of
French beans (Phaseolus vulgaris Cultivars and Breeding lines for Resistance to
Thrips (Thysanoptera: Thripidae) pest in Kenya. J. Entomol. 2007;4: 202-209.

Jones DR. Plant viruses transmitted by whiteflies. Eur. J. Plant Pathol.,
2003;109(3):195-219.

Oyewale, R.O., Bamaiyi, L.J. 2013. Management of Cowpea Insect Pests. Scholars
Academic Journal of Biosciences. 1(5): 217-226.Scholars Academic Journal of
Biosciences (SAJB). Sch. Acad. J. Biosci. 1(5): 217-226.

Kataria R and Kumar D. Population dynamics of Aphis craccivora (Koch) and its
natural enemies on bean crop in relation to weather parameters in Vadodara,
Gujarat, India. Legume Res. 2016; 9(1): 36-41.

Sahoo, S and Giraddi, RS. Insect Pest Spectrum of French bean Phaseolus
vulgaris (pole type) Grown under Net house. Indian Journal of Entomology Online
published 2021;Ref. No. e21177.

Singh PS and Yadav NK. Seasonal abundance of insect pests on mung bean and its
correlation with abiotic factors. J. Entomol. Res. 2013; 37(4): 297-299.

Kishor DR, Prasad R, Moses S and Singh PP. Population dynamics of aphid and
pod borer on lentil and their natural enemies during Rabi season 2017 at Pusa,
Samastipur. Curr. J. App. Sci. Tech.2019; 32(2): 1-6.

Rani JB and Hanumantharaya L. Population Dynamics of Insect Pests of French
Bean Under Hill Zone of Karnataka. Adv. Life Sci. 2016; 5(5): 1951-1956.

Khalig N, Shankar U, Rather BA and Kumar Y. Seasonal Incidence of Pea Leaf
Miner Chromatomyia horticola Goureau Infesting Garden Pea. Indian. J. Entomol.
2022;1-3.

Mahesh JN, Dharmanna DK and Jayappa AH. Succession of Major Insect Pests of
French Bean (Phaselous vulgaris Linn.) in Relation to Crop Stage. Adv. Life. Sci.
2016; 5(5):1906-1909.

Jakkaray BC, Sharanabasappa H, Adivappar N. Seasonal incidence oflepidopteran
pests in French bean (Phaseolus vulgaris L.). Int. J. Ecol. Envi. Sci.2020; 2(4): 312-
315.

Kumar S. Management of insect pest complex of tomato with combination
insecticides. Thesis, M.Sc. A.N.D. University of Agriculture and Technology,
Ayodhya. 2021; 25-38.

Anandmurthy T, Parmar GM and Arvindarajan G. Seasonal incidence of
majorsucking pests infesting cowpea and their relation to weather parameters. Int. J.
Plant Prot. 2018; 11(1): 35-38.

Chandra U, Singh K, Singh HM and Kumar R. Population dynamics of sap feeders
in urdbean [Vigna mungo (L.) Hepper] and their correlation with abiotic factors. Int. J.
Plant Prot. 2010; 3(2): 274-275.



22.

23.

24,

25,

Ghosh SK. Incidence of whitefly (Bemisia tabaci Genn.) and their sustainable
management by using biopesticides. Proceedings of the 4th ISOFAR Scientific
Conference. ‘Building Organic Bridges’, at the Organic World Congress, Istanbul,
Turkey. 2014; 623-626.

Singh M, Bairwa DK and Jat BL. Seasonal incidence of sucking insect pests of
green gram. J. Entomol. Zool. Stud. 2019; 7(2): 654-658.

Mazumdar S and Bhuiya BA. Correlation between climatic factors and leaf miner
(Insecta: Agromyzidae) infestation on three vegetable crops in Chittagong,
Bangladesh. J. Asiat. Soc. Bangladesh Sci. 2015; 41(1): 1-5.

Tamang S, Venkatarao P, Chatterjee M and Chakraborty G. Population Dynamics of
major insects pest of mung bean and correlation with abiotic under terai agroclimatic
zone of West Bengal. 2017, 12(2): 893-897.



