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ABSTRACT

Among the sucking insect pests whitefly, Bemisia tabaci is one of the key sucking pests
in Punjab area of sub-continent. The bio-efficacy check of different pesticides against
whitefly, Bemisia tabaci in tomato cv. GT. 2 based in field analysis was carried out at
Agricultural University, of Punjab, during Rabi 2019-20. Eight treatments were selected
to evaluate the efficacy including untreated control in Randomized Block Design with
four replications. The low number of whitefly population (2.17adults/leaf) was observed
for the chemical imidacloprid 17.8 SC @ 0.005% (2.7 ml/10 L of water) followed by 2.24
adults/leaf in dimethoate 30 EC @ 0.03% (10 ml/10 L of water) which were significantly
at par with each other. Neem extract (azadirachtin) was at the third position 3000 ppm
with concentration of 3 ml/litre of water (5.67 adults/leaf).
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INTRODUCTION

Cultivation of vegetables has got a prime importance in Indian agriculture owing to their
nutritional, medicinal and commercial value (Choudhary, 1977). It suffices 2-6 per cent
of the total cropped area in the country. Tomato (Solunum Lycopersiconum Mill.) is
widely consumed vegetable crop which belongs to the family Solanaceae. Tomato (poor
man orange) is usually rich source of many nutritional elements like vitamins, minerals,
organic acids, etc (Yan-Jie et al., 2021). It has got huge importance due to its widely
cultivable nature in both tropical and sub-tropical regions of the world (Govindappa et
al., 2013). Tomato being an important crop is cultivated in nearly all parts of Punjab in
49,000 ha acreage with an annual production of 13.58 lakh tonnes (Anonymous, 2018).
The total area under cultivation in India is 7.89 lakh ha area with annual production of
201 lakh tonnes and productivity of 27 tonnes per hectare (Anonymous, 2018). Dampc
et al., (2021) opined that in Punjab, this crop is grown widely all over the state but still
the productivity is down as compared to other tomato growing states prominently due to
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the presence of insect-pests on the crop. The crop is invaded by number of insect pests
usually by sucking ones causing considerable loss (Butani and Jotwani, 1984 and
Kalloo, 1986). The most prominent attacking pest infesting crop viz; whitefly, aphid,
thrips, leaf miner, fruit borer and red spider mite are widely documented on tomato crop
(Anonymous, 2012).

Whitefly, B. tabaci is one of the most destructive pests among the sucking insects.
Infestation and dispersal of the tomato leaf curl virus (TLCV) was correlated directly with
whitefly population in tomato field (Dempsey et al., 2017; Gupta et al., 2007). Among
the order soft bodied order hemiptera, whitefly is a quintessential insect-pest with mouth
parts of piercing and sucking type specially made to suck the sap heavily (David et al.,
2006). The pest conferred commendable damage in a direct fashion as well as indirectly
to the tomato crop especially in the early crop development stage. Being a polyphagous
pest it attacks more than 650 different plant species across the world (Bayhan et al.,
2006; Oliveira et al., 2001; Stansly and Natwick, 2010). Immatures stages as well as
adults suck the sap conveniently from lower portion of the leaf surface. Besides, they
also pose a huge problem to the conduction in vessels and apparently injects a toxin
that brings down the photosynthesis rate in proportion to the amount of feeding (Sharma
and Chander, 1998).

When heavy infestation occurs, all the foliage becomes crinkled or twisted with dreadful
reduction in photosynthesis which ultimately renders the plant to yield reduction (Sahin
and Isil, 2021). In addition, immature stages and adult pest sucks the cell sap
continuously and secret honey dew which not only invites black ants but also favours
growth of other fungi also such as sooty mould, which blocks the photosynthesis thus
leads to reduction in the yield (Butani and Jotwani, 1984 and Sharma and Chander,
1998). However, the multiple tactics used for whitefly control, the usage of plant
products and chemical insecticides is widely done. Bonnie preston (2021) authored that
systemic insecticides proves out to be better over contact ones because they propose
the long term protection through major period of the growing season without going for
continuous repetition of chemicals.

The incorporation of neonicotinoid (imidacloprid) was extremely efficacious in managing
the the whitefly population on tomato (Jha and Kumar, 2017). Studies done by Meena
and Ranju (2014) revealed that optimum control of the pest was observed by application
of profenophos followed by indoxacarb and NSKE. Hossain et al. (2013) revealed that
imidacloprid lead to the significant reduction in whitefly population as compared to
control ones. The action potential of imidacloprid was very swift in terms of reduction of
whitefly (Das and Islam, 2014). Ahirwar et al. (2009) put forth that neem based products
such as NSKE and neem oil lessens the nymph and adult population prominently.
NSKE at 5 per cent control the whitefly infestation up to 10 days of spray (Lal and Jat,
2015). The first chemical application done of the insecticide imidacloprid 17.8 SL @ 0.3
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ml/L followed by second spray with dimethoate 30 EC @ 1.5 ml/L of water was highly
beneficial in reducing the whitefly population and obtaining higher fruit yield (Kumar,
2018). Thus on the basis of study conducted earlier by several authors, the importance
of sucking insect pests on tomato and technological gap analysis, the experiment was
laid on “Bio-efficacy of different chemical pesticides”.

Chemical treatment is to be taken care during pollination; therefore organic control of
insect pests if of high value and demand (Dar et al. 2020 a, b, c, d, e, f; Dar et al. 2021
a, b). Potatoes and tomatoes have similar flowers and pollination, potatoes are self-
pollinated, which means they have the male and female flowers on one plant.
Pollination can occur from wind and from insects. However, for potatoes, this pollination
does not have to take place to form the underground tubers.

Managed pollination is an essential input in enhancing the crop productivity. In recent ye
ars, there has been an increase in the accumulation of data to indicate that seed yields
of insect pollinated crops may often be lower than the expected, not because of adverse
climatic, edaphic or cultural factors, but simply because the reduced pollinator/bee
populations due to disease and pests (Tlak Gajger et al, 2014; Tlak Gajger et al,
2013a, b; Tlak Gajger et al, 2011 a. Tlak Gajger 2011; Tlak Gajger et al. 2015; Tlak
Gajger et al, 2018; Tlak Gajger and Susec 2019; Tlak Gajger et al, 2010 a,b; Tlak
Gajger and Dar 2021).

MATERIALS AND METHODS

The analysis was done under field condition at Agriculture University of Punjab during
Rabi 2019-20. In the experiment the tomato variety GT-2 carried in randomized block
design with 3 x 2 m plot size using four replicates of eight treatments viz., dimethoate 30
EC 0.03% (10 ml/10 L of water), lambdacyhalothrin 5 EC 0.004% (6 ml/10 L of water),
novaluron 10 EC 0.01 % (10 ml/10 L of water), imidacloprid 17.8 SC 0.004% (2.8 ml/10
L of water), indoxacarb 14.5 SC 0.005% (4.8 ml/10 L of water), azadirachtin 3000 ppm
0.3% (30 ml/10 L of water), HaNPV 250 Larval Equivalent per ha and untreated control
(water spray). Disease free seedlings of 8-10 cm length and twenty five days old were
transplanted at 60 x 50 cm spacing. Hoeing and weeding operations were also carried
out timely at proper crop growth development stage. Irrigations were done at regular
intervals. In the form of foliar spray all the treatments were employed with the help of
knapsack sprayer. First treatment application was applied after the pest crossed the
Economic Threshold Level (ETL) (3-5 flies/leaf) (Shivalingaswamy et al., 2006). The
tomato crop was also treated with recommended dosage of NPK in the ratio of
170:60:60 kg/ha, respectively in three split doses. The adult pest was beholded on five
randomly selected plants on three randomly selected leaves in the three different straita
(upper, middle and lower) with the help of hand lens of magnifying power of 10X at early
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morning hours, one day before as well as on 1%, 3 5™ 7" and 15 days of time span
after treatment application. At the end of the experiment the data was expressed in
terms of population mean per leaf in every plant. The results were statistically analysed
based on population built up of adult pest at multiple intervals after spraying in
randomized block design and overall population irrespective of post spray interval was
thus analysed.

RESULTS AND DISCUSSION

The study conducted on the said problem was carried out under open field condition
during Rabi 2020-21. The data on whitefly was recorded on different intervals as
discussed earlier after spraying of the insecticide. From the results generated in Table 1
and depicted in Figure 1 put forth that mean of the whitefly population before application
of treatments are at par among the various plots ratify the homogeneity of the
population undertaken. The data in Table 1 shown that one day after spraying (DAS), all
the treatments recorded significantly lower whitefly population than untreated control.
However, the population of the pest was quite low (2.05/leaf) in dimethoate 0.03 percent
followed by imidacloprid 0.005 percent (2.71 /leaf) which was at par from each other.
The less responsive treatment was in HaNPV 250 LE/ha showing the huge population
built up (6.91/leaf). After three days spraying the chemicals, all the treatments recorded
immensly lower whitefly population as compared to control (water spray) whereas
lowest whitefly population (1.71/leaf) was recorded in imidacloprid 0.005 percent
followed by dimethoate 0.03 percent as 1.96/leaf which did not differ significantly with it.
Nevertheless, highest population of the pest was recorded in HaNPV (6.91/leaf). After
five days of spraying, meager amount of pest population was observed in imidacloprid
0.005 percent as 1.80/leaf and dimethoate 0.03 percent with 1.80/leaf application
treatments though, it remained highest in HaNPV (10.97/leaf). Similarly, after seven
days of application, lowest whitefly population was documented in the insecticide
imidacloprid 0.005 percent (2.25/leaf) followed by 2.65 in dimethoate 0.03 percent which
were at the same rank of infestation statistically. The huge pest population was
recorded after the application of HaNPV treatment (17.20/leaf). Significantly lowest
whitefly population (2.43/leaf) was observed in imidacloprid (0.005) percent followed by
dimethoate 0.03 percent as 2.62/leaf, which in turn were at par with each other after
fifteen days of spray application. The application of the HaNPV (250LE/ha) rendered it
minimal responsive indicating highest number of whiteflies (14.85/leaf).
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Table 1: Bio-efficacy of various pesticides used against the whitefly infestation in
tomato crop

Sr. No. Treatment Dose (%) Mean adult whitefly/leaf
Before 1 DAS 3 DAS 5 DAS 7 DAS 15 DAS | Pooled
Spray over DAS
1 Dimethoate 30 0.03 3.35* 1.40* a 1.41* ab (1.92) 1.32*ab | 1.62* 1.63* 1.50* ab
EC (10.90) (2.01) .77) ab ab (2.20)
(2.61) (2.62)
2 Lambda- 0.003 3.35 2.17 cde 2.03cde (4.22) 3.03cde | 3.18d 3.35def | 2.72de
cyhalothrin 5 EC (11.09) (5.11) (8.86) (9.61) (12.9) (8.11)
3 Novaluron 10 0.01 3.30 2.23cdef 2.05cdef(4.27) 3.07cdef | 3.33def | 3.14d 2.76def
EC (10.92) (5.03) (9.25) (10.8) (12.1) (8.31)
4 Imidacloprid 0.005 3.42 1.65ab 1.38a (1.712) 1.35a 1.56a 1.57a 1.49a
17.8 SC (11.64) (2.71) (1.81) (2.26) (2.46) (2.20)
5 Indoxacarb 14.5 | 0.005 3.49 2.20cd 1.96¢d (4.16) 2.99cd 3.14de 3.27de 2.73d
SC 4.96 8.51 9.94 12.71 8.08
awo) | 49 (851) | (994) | (1271) | (8.08)
6 Azadirachtin 0.3 3.57 2.13c 1.93c (3.42) 2.67c 2.67c 2.38c 2.37c
3000 ppm (12.40) (4.07) (7.91) (7.02) (5.92) (5.70)
7 HaNPV 250 3.30 2.68¢g 2.699g (6.91) 3.38 4.179 3.65def | 3.33g
LE/ha (10.65) (6.92) (17.21) g (11.38)
defg (14.84)
(10.9)
8 Control (Water 3.30 2.96h 3.05gh (9.16) 3.60gh 4.37gh 4.09gh 3.64h
spray) (10.70) (8.74) (12.70) (18.66) (16.91) (13.25)
SEm+ (T) 0.15 0.14 0.13 0.19 0.15 0.24 0.13
CD at5 % (T) NS 0.33 0.38 0.51 0.44 0.68 0.30
SEm+ (P xT) - 0.15
CDat5% (P x - NS
7
CV (%) 7.15 9.75 11.84 12.45 9.43 15.58 11.18

However, if we look at overall effectiveness, consistency in the order of effectiveness
was recorded that of several treatments at various intervals after spraying. Statistically
insignificant lowest population was observed between imidacloprid 0.005 percent
(2.17/leaf) followed by 2.24 adults in dimethoate at 0.03 percent concentration. The
azadirachtin 3000 ppm was highly efficacious at 3 mL/litre of water (5.67/leaf) followed
by indoxacarb 0.005 percent (8.08/leaf) followed by 8.15 and 8.31 individuals in the
insecticide lambda-cyhalothrin 0.003 percent and novaluron 0.01 percent, respectively
which were statistically insignificant. The minimal effective treatment was HaNPV
depicted 11.36 number of whiteflies per leaf on a plant. Similarly, control plot was
observed with whiteflies highest in number to the extent of 13.23 individuals per leaf
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(Table 1 and Fig. 1). In addition to that, data presented in Table-1 depicted in Figure 1
revealed that the imidacloprid insecticide 0.005 percent was highly efficacious against
the pest followed by the systemic insecticide dimethoate 0.03 percent. The
biopesticides used against the pest showed that, azadirachtin was ranked third after
imidacloprid and dimethoate and differ significantly over the rest of treatment given.
Furthermore HaNPV was not specifically used for whitefly, so it was least effective
against the pest population and less efficacious one at all intervals of spraying. Some
researchers (Raghuraman and Birah, 2011; Gupta et al., 2007; Singh et al., 2010;
Garmonyou et al., 2014 and Idris and Mandal, 2014) put forward that the insecticide
dimethoate 30 EC (0.03%), imidacloprid 17.8 SL (0.005%), thiamethoxam 25 WG
(0.025 %), novaluron 10 EC (0.02%), lambda-cyhalothrin 5 EC (0.005%) and fenthion
were superior in the control of whitefly and disease infestation with higher yield in the
crop. While as, other researchers (Chaudhari et al., 2015 and Bharati et al., 2015)
studied that imidacloprid 17.8 SL 0.004 percent and dimethoate 30 EC 0.03 percent
was highly effective chemical in management of pest in brinjal and Indian bean also.
The current study revealed that imidacloprid 17.8 SL (0.005%) and dimethoate 30 EC
(0.03%) were the insecticides with phenomenal activity against whitefly which also
support the work of earlier authors thus concur the present experiment laid.

CONCLUSION

In the current time, the human populations are falling short of food requirement. All the
treatments employed put forth that imidacloprid 17.8 SL at 0.005 percent and
dimethoate 30 EC at 0.03 percent were observed to be the most outstanding chemicals
for decreasing the whitefly infestation in tomato crop under open field conditions.

REFERENCES

REFERENCES
1. Ahirwar RM, Gupta MP, and Banerjee S. Field efficacy of natural and indigenous
products on sucking pests of sesame. Indian J. Natural Products and Resource.
2009; 1:121-126.

2. Anonymous. Horticultural statistics at a glance, Government of India, Ministry of
Agriculture & Farmers’ Welfare, Department of Agriculture, Cooperation &
Farmers’ Welfare, Horticulture Statistics Division. 2018.

3. Anonymous. NICRA team of Tomato Pest Surveillance. Manual for Tomato Pest
Surveillance. Jointly published by National Centre for Integrated Pest
Management (NCIPM), New Delhi, Central Institute for Dryland Agriculture,
Hyderabad, Indian Institute of Horticultural Research, Bengaluru and Indian

August 2021 | 169



Tianjin DaxueXuebao (ZiranKexueyuGongchengJishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online): 0493-2137

E-Publication: Online Open Access

Vol:54 Issue:08:2021

DOI 10.17605/0OSF.I0/S4BGX

Institute of Vegetable Research, Varanasi, 2012, 39.

4. Bayhan E, Ulusoy MR. and Brown JK. Host range, distribution, and natural
enemies of Bemisia tabaci ‘B biotype’ (Hemiptera: Aleyrodidae) in Turkey.
J Pest Science. 2006; 79(4):233- 240.

5. Bharati MS, Shetgar SS, Sawant CG. Bio-efficacy of different insecticides
against brinjal jassid (Amrasca biguttula biguttula) and whitefly (Bemisia
tabaci). Journal of Entomological Research. 2015; 39(4):369-372.

6. Bonnie Preston. 2021. Aphids Spring to Life in Spring. News paper Article.

7. Butani DK, Jotwani MG. Tomato, In: “Insects in Vegetables” publ. By Periodical
Expert Book Agency. Delhi, 1984; 22-34.

8. Butani DK. Insect pest of vegetables-tomato. Pesticides. 1977; 11:33-36.

9. Chaudhari AJ, Korat DM, Dabhi MR. Bio-efficacy of newer insecticides against
major insect pests of Indian bean, Lablab purpureus L. Karnataka Journal of
Agricultural Sciences. 2015; 28(4):616-619.

10.Choudhary B. Vegetables (8th Edn.) National Book Trust India, New Delhi,
PDKYV, Akola (MS), 1977, 48-55.

11.Das G, Islam T. Relative efficacy of some newer insecticides on the mortality of
jassid and  whitefly in brinjal. International Journal of Research in Biological
Sciences. 2014; 4(3):89-93.

12.David BV, Ananthakrishnan TN. General and Applied Entomology. Second
Edition. Tata McGraw-Hill Publishing Company Ltd, 2006, 27.

13.Dempsey M, Riley DG, Srinivasan R. Insecticidal Effects on the Spatial
Progression of Tomato Yellow Leaf Curl Virus and Movement of Its Whitefly
Vector in Tomato. J Econ. Entomol, 2017. doi: 10.1093/jee/tox061.

14.Garmonyou AS, Enoch AO, Moses BM, Charles K. Evaluation of insecticides for
the  management of insect pests of tomato, Solanum Lycopersicon L Journal
of Biology, Agriculture and Healthcare. 2014, 4(5):2224- 3208.

15.Govindappa MR, Bhemanna M, Arunkumar H, Ghante VN. Bio-efficacy of newer
insecticides against tomato leaf curl virus disease and its vector whitefly
(Bemisiatabaci) in tomato. Int. J Appl Bio Pharm Tech.2013; 4(3):226-231.

16.Gupta PK, Ansari NA, Tewari HD, Tewari JP. Efficacy of different insecticides
against Whitefly (Bemisia tabaci Gen.) in tomato crop and control of Tomato
Leaf Curl Virus. Pesticide Research Journal. 2007; 19(2):218-219.

17.Hossain SMA, Baque MA, Amin MR. Comparative effectiveness of seed treating

August 2021 | 170



Tianjin DaxueXuebao (ZiranKexueyuGongchengJishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online): 0493-2137

E-Publication: Online Open Access

Vol:54 Issue:08:2021

DOI 10.17605/0OSF.I0/S4BGX

and foliar insecticides against sucking pests of cotton and impact on their natural
enemies. Journal  of Agricultural Research. 2013; 38(1):61-70.

18.1dris M, Mandal SK. Newer insecticides against whitefly vector, Bemisia tabaci
and Tomato Yellow Vein Mosaic Virus, International Journal of Plant Protection.
2014; 42(1):97-98.

19.Jan Dampc, Mateusz Moto, Tomasz Durak and Roma Durak. 2021. Changes in
Aphid—Plant Interactions under Increased Temperature. Biology. 10: 480

20.Jha SK, Kumar M. Relative efficacy of different insecticides against whitefly,
Bemisia tabaci on tomato under field condition. Journal of Entomology and
Zoology Studies. 2017; 5(5):728-732.

21.Kalloo G. Insect, mites and nematodes in “Tomato” Publ. By Allied Publishers
Private Limited, Ahmadabad, 1986, 403.

22.Kumar R. Evaluation of insecticides against whitefly on tomato and their effect
on natural enemies. Journal of Pharmacognosy and Phytochemistry. SP,
2018, 789-792.

23.Lal R, Jat BL. Bio-efficacy of insecticides and biorationals against the incidence
of whitefly, Bemisia tabaci (Genn.) and yellow mosaic virus in mung bean.
African journal of  agricultural research. 2015; 10(10):1050-1056.

24.Meena L, Ranju SVS. Bio- efficacy of insecticides against whitefly and
leafhopper of tomato under field condition. Annals of Plant Protection
Science. 2014; 22(1):14-17.

25.0liveria MRV, Henneberry TJ, Anderson P, Naranja SE, Elsworth PC. History,
current status and collaborative research prospects for B. tabaci. Crop
Prot. 2001; 20(9):709-723.

26.Raghuraman M, Birah A. Field efficacy of imidacloprid on okra sucking pest
complex. Indian Journal of Entomology. 2011; 73(1):76-79.

27.SAHIN KOK & ISIL OZDEMIR. 2021. Annotated Systematic Checklist of the
Aphids (Hemiptera: Aphidomorpha) of Turkey. Zootaxa. (1): 4925

28.Sharma K, Chander S. Spatial distribution of jassid, Amrasca biguttula biguttula
(Ishida) on cotton. Ind. J Ent.1998; 60(4):326-328.

29.Shivalingaswamy TM, Satpathy S, Rai AB, Rai M. Insect pests of vegetable
crops: field identification and management, Technical Bulletin No. 30, IIVR,
Varanasi, 2006.

30.Singh H, Jat BL, Bana JK, Ram N. Bio-efficacy and economics of some new

August 2021 | 171



Tianjin DaxueXuebao (ZiranKexueyuGongchengJishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online): 0493-2137

E-Publication: Online Open Access

Vol:54 Issue:08:2021

DOI 10.17605/0OSF.I0/S4BGX

insecticides and plant products against major insect pests of moth bean.
Journal of Insect Science (Ludhiana). 2010; 23(4):387-394.

31.Stansly PA, Natwick ET. Integrated systems for managing Bemisia tabaci in
protected and open field agriculture. In: “Bemisia: Bionomics and Management
of a Global Pest (P.A. Stansly, S.E. Naranjo, eds.). Springer. 2010; 540:467-497.

32.Yan-jie Ma, Hao-peng He, Hai-meng Zhao, Yi-dan Xian, HuiGuo, Biao Liu & Kun
Xue. 2021. Microbiome diversity of cotton aphids (Aphis gossypii) is
associated with host alternation. Scientific reports. 11: 5260

33.Tlak Gajger, I., J. Bi¢ak, R. Beluzi¢ (2014a). The occurrence of honeybee
viruses in apiaries in the Koprivnica-Krizevci district in Croatia. Vet. Arhiv 84:
421- 428.

34.Tlak Gajger, |., Z. Kozari¢, D. Berta, S. Nejedli, Z. Petrinec (2011). Effect of
the herbal preparation Nozevit on the mid-gut structure of honeybees (Apis
mellifera) infected with Nosema sp. spores. Veterinarni Medicina 56:7, 343-

350.
35.Tlak Gajger, I., S. Nejedli, Z. Kozaric (2013a). The effect of Nozevit on
leucine aminopeptidaseand esterase activity in the midgut of honey bees

(Apis mellifera). Veterinarni Medicina 58: 8. 422-429.

36.Tlak Gajger, I. (2011). Nozevit aerosol application for Nosema ceranae
disease treatment. Am Bee J. 151:11.1087- 1090.

37.Tlak Gajger, I., Z. Tomljanovi¢, Lj. Stanisavljevi¢ (2013b). An environmentally
friendly approach to the control of Varooa destructor mite and
Nosema ceranae disease in  Carnolian honeybee (Apis mellifera carnica)
colonies. Arch. Biol. Sci. 65:4, 1585-1592.

38.Tlak Gajger, I., J. Ribaric, M. Matak, L. Svecnjak, Z. Kozaric, S. Nejedli, I. M.
SmodisSkerl (2015). Zeolite  clinoptilolite as a dietary supplement and
remedy for honeybee (Apismellifera) colonies. Veternarni Medicina, 60:
12, 696-705.

39.Tlak Gaijger, |., J. Ribari¢, M. Smodi§ Skerl, J. Vlaini¢, P. Sikiri¢ (2018).
Stable gastric pentadecapeptide BPC in honeybee (Apis mellifera) therapy,
to control Nosema ceranae invasions in apiary conditions. J. Vet. Pharmacol.
Therap. 41:4.614-621. doi.org/10.1111/jvp.12509

40.Tlak Gajger, I., J. Vlaini¢, P. Sostari¢, J. Presern, J. Bubni&, M. |. Smodi$
Skerl (2020). Effects on some therapeutical, biochemical,and immunological
parameters of honey bee (Apis mellifera) exposed to probiotic treatments, in
field and laboratory conditions. Insects 11,9,638.

August 2021 | 172



Tianjin DaxueXuebao (ZiranKexueyuGongchengJishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online): 0493-2137

E-Publication: Online Open Access

Vol:54 Issue:08:2021

DOI 10.17605/0OSF.I0/S4BGX

doi:10.3390/insects11090638

41.Tlak Gajger, |., P. SuSec (2019). Efficacy of varroacidal food additive
appliance during summer treatment of honeybee colonies (Apis mellifera).
Vet. Arhiv 89, 1, 87- 96.

42.Tlak Gajger, I., Z. Tomljanovic, Z. Petrinec (2010a). Monitoring health status
of Croatian honey bee colonies and  possible reasons for winter losses. J.
Apicul. Res. 49, 1, 107-108. doi.org/10.3896/IBRA.1.49.1.19

43.Tlak Gajger, I., O. Vugrek, D. Grilec, Z. Petrinec (2010b). Prevalence and
distribution of Nosema ceranae in Croatian honeybee colonies. Veterinarni
Medicina 55, 9, 457-462.

44.Tlak Gajger | and Dar S A . 2021. Plant Allelochemicals as Sources of
Insecticides. INSECTS 12 (189), 1-21

45.Dar SA, Wani SH, Mir SH, Showkat A, Dolkar T, Dawa T. 2021a. Biopesticides:

Mode of Action, Efficacy and Scope in Pest Management. Journal of
Advanced Research in Biochemistry and Pharmacology 4 (1), 1-8.

46.Dar SA, Wani SH, Mir SH, Showkat A, Dolkar T, Dawa T. 2021b. Insect Pest
Management in Organic Agriculture - A Fast Growing Approach of 21st
Century. International Journal of Agriculture, Environment and Sustainability 2
(2), 1-6.

47.Dar SA, Farook UB, Javeed K, Mir SH, Yaqoob M, Showkat A, Kundoo AA,
Hassan R. Pesticide legislation, national and international policies to
maintain sustainable crop production through insect pollinator intervention.

International Journal of Chemical Studies 2020a; SP-8(6): 34-41

48.Dar SA, Wani SH, Javeed K, Mir SH, Yaqoob M, Showkat A, Kundoo AA,
Hassan R, Farook UB. 2020. Foraging behaviour, abundance and rank
abundance of insect pollinators on plum crop (Prunus domestica) in
Himalayan regions. Journal of Entomology and Zoology Studies 2020b;

8(6): 575-582

49.Dar SA, Wani SH, Javeed K, Mir SH, Yaqoob M, Showkat A, Kundoo AA,
Hassan R, Farook UB, Islam T. 2020. Mountain landscapes, foraging behaviour
and visitation frequencies of insect pollinators on peach (Prunus persia).
International Journal of Chemical Studies 2020c; SP-8(6): 42-49

50.Dar SA, Wani SH, Javeed K, Mir O, Mir SH, Yaqoob M, Showkat A, Kundoo AA,
Hassan R, Farook UB. 2020. Nesting  behaviour and nesting substrates of
insect pollinators of Indian Himalayas. Journal of Entomology and Zoology
Studies 2020d; 8(6): 583-591

August 2021 | 173


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://www.researchgate.net/profile/Showket-Dar/publication/345984793_Mountain_landscapes_foraging_behaviour_and_visitation_frequencies_of_insect_pollinators_on_peach_Prunus_persia/links/5fb422c892851cf24cdbe792/Mountain-landscapes-foraging-behaviour-and-visitation-frequencies-of-insect-pollinators-on-peach-Prunus-persia.pdf
https://www.researchgate.net/profile/Showket-Dar/publication/345984793_Mountain_landscapes_foraging_behaviour_and_visitation_frequencies_of_insect_pollinators_on_peach_Prunus_persia/links/5fb422c892851cf24cdbe792/Mountain-landscapes-foraging-behaviour-and-visitation-frequencies-of-insect-pollinators-on-peach-Prunus-persia.pdf

Tianjin DaxueXuebao (ZiranKexueyuGongchengJishu Ban)/
Journal of Tianjin University Science and Technology

ISSN (Online): 0493-2137

E-Publication: Online Open Access

Vol:54 Issue:08:2021

DOI 10.17605/0OSF.I0/S4BGX

51.Dar SA, Javeed K, Mir SH, Ejaz A Dar, Yaqoob M, , Kundoo AA, Farook UB,
Hassan R. 2020e. Response of insect species to fermented sugar and

milk baited traps under field conditions. Journal of Entomology and Zoology
Studies; 8(6): 562-569.

52.Dar SA, Mir O, Wani SH, Dar EA, Javeed K, Mir SH,Yaqoob M, Showkat A,
Kundoo AA, Hassan R. 2020f. Bio-agents (Pathogens, Parasitoid and Predators)
of Gypsy moth Lymantria obfuscata Walker (Lepidoptera:Lymantriidae) and their

mechanism of action and Natural mortality. The Pharma Innovation Journal
2020; SP-9(11): 23-29

53.lesa MA. 202l1a. Studies on Banana Insect Pest complex in tropical and

subtropical areas of Asia. Turkish online journal of Qualitative Inquery.12 (6)
2021.

54.lesa MA. 2021b. Studies on Banana Insect Pest complex in tropical and

subtropical areas of Asia. 12 (6) 2021. Turkish online journal of Qualitative
Inquery

August 2021 | 174



