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Abstract 

Cauliflower is most important vegetable crop of India. Its helps to farmers to increases their yield and income 

also helped to growing economic wealth. But at the same time it’s attacked by several factors like abiotic factors 

(temperature, relative humidity, rainfall) and biotic factors ( insect pest and disease).   Diamondback moth is a 

very destructive and serious pest of cauliflower that could damages 52% yield. The abiotic parameters are 

unpredictable and hence can affect both in quality and quantity of the cabbage production. These different 

abiotic parameters are directly influence the incidence of the cabbage insect pests.  The present study of review 

to evaluate the seasonal incidence of diamondback moth in cabbage crop and impact of weather parameters on 

its population dynamics.  
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1. Introduction 

Cauliflower (Brassica oleracea var. botrytis Linn)   is one of the most important  vegetable crop  in  

India and  worldwide. It belongs to family Brassicaceae. Cauliflower is the third major producing vegetable in 

India. The area under cauliflower, in India is 453 thousand hectares with a production of 8668 metric tonnes and 

in Punjab the area, production and productivity of cauliflower is 14.97 thousand ha, 279.67 thousand tonnes and 

18560 kg/ha, respectively during 2018-19 (NHB, 2019). 

Cauliflower serving 100 g of raw cauliflower provides 25 calories of energy, 5 g of carbohydrates, 0.3 g 

of fats, and 1.9 g of proteins. It has a high content of vitamin C (48.2 mg), moderate levels of several B vitamins 

and vitamin K (15.5 μg). Cauliflower contains several phytochemicals, common in the cabbage family, that are 

under preliminary research for their potential properties, including isothiocyanates and glucosinolates (NHB 

2019). Cauliflower is mostly used for culinary purpose in curries, pickles, etc. From nutritional point of view it 

is an important source of minerals, vitamins, protein, carbohydrate and dietary fibres (Chatfield 1984). 

 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 377 
 

India loses about 30% of its crops due to pests and diseases each year (Deeplata Sharma and Rao, 2012). 

Cauliflower crop is attacked by a number of insects viz, Tobacco caterpillar (Spodoptera litura), Diamond back 

Moth (Plutella xylostella), cabbage leaf Webber (Crocidolomia binotalis), aphids (Brevicoryne brassicae) and 

Lipaphis erysimi, painted bug (Bagrada cruciferarum) and flea beetle (Phyllotreta cruciferae) from sowing to 

harvest (Rao and Lal, 2005). In India, 37 insects’ pests were recorded in cabbage, (Lal 1975, Bhatia and Verma, 

1993).  The production of cauliflower has been reduced by several factors, including insect pests, such as 

diamondback moth (plutella xylostella), aphids (Brevicoryne brassicae, (Innaeus) Lipaphis erysimi 

(Kaltenbach) and Myzuspersicae (Sulzur), cabbage worms and beetles of flea (Phyllotreta.) Butterfly (Pieris 

bracecae) and diseases such as black rot and stick root Nyambo. The diamondback moth is a highly destructive 

insect pest of B. oleracea throughout the world and is the parasite of most widespread insects of all insects 

Lepidoptera (You and Wei, 2007 and Shelton, 2001). 

Most often growers resort to prophylactic and scheduled applications of chemical insecticides 

(Weinberger and Srinivasan, 2009). Consequently, problems like resurgence, resistance, residues, replacement, 

destruction of nontarget organisms and environmental pollution have been on the rise. DBM has become very 

difficult to manage because of the development of high levels of resistance to several groups of 

organophosphorus, carbamate, and pyrethroid insecticides. Sole reliance on insecticides has facilitated rapid 

build-up of resistance in the multivoltine DBM, which undergoes 20 generations a year in the tropics (Talekar 

and Shelton, 1993). To overcome resistance in DBM to insecticides, farmers often increase the doses of 

insecticides when insecticides alone account for between 30 and 50% of the total cost of production. Health 

problems with farmers were also common in states where these crops are grown (Sherma et al., 2017).  The 

production of cauliflower is low because this crop suffers from both the biotic and abiotic stresses. Cauliflower 

is a winter vegetable and requires cold and moist climate. It is grown mainly in Punjab, Uttar Pradesh, Bengal 

and Karnataka. The yield of cauliflower is adversely affected by many bottlenecks including insect pest, 

diseases, environmental stresses, nutritional imbalance etc. Insect pests are of prime importance as they cause 

serious economic damage to cauliflower crop. Natural enemies play a very important role in keeping pest 

populations under control. Insects can multiply very rapidly and in the absence of natural enemies, insect 

populations “explode”. The wide spread use of insecticides has led to the elimination of natural enemies, thus 

paving the way to attain status of most noxious pests of various cole crops in India  (Holopainen and 

Gershenzon 2010 and Vos et al., 2001). Biotic (herbivorous insects, fungi, pathogens) and abiotic (temperature, 

drought, salt) plant factors commonly occur simultaneously in the natural environment  

2. Diamondbackmoth ( Plutella xylostella ) 

DBM has its origin either in the Mediterranean region or in South Africa in 1890. In India, DBM was reported 

in 1914 on cruciferous vegetables and is now the most devastating pest of cole crops in the states of Punjab, 

Haryana, Himachal Pradesh, Delhi, Uttar Pradesh, Bihar, Tamil Nadu, Maharashtra and Karnataka. (Kumar et 

al., 2007 and Mahala et al., 2005) said that the diamondback moth, Plutella xylostella (L.) is the most 

destructive cosmopolitan pest.  Krishnamoorthy (2002) had reported that there is 52% loss in yield due to the 

attack of diamondback moth. 
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Sachan and Gangwar (1980) was studied the vertical distribution of this pest from the higher altitude 

ranges of Mehalayas. Dhaliwal et al. (2010) was reported that the diamondback moth, P. xylostella, has 

consistently remained the most destructive insect pest of crucifer vegetables worldwide. Major outbreaks of P. 

xylostella are more likely in the fields that are sprayed frequently and heavily with insecticides. The absence of 

effective natural enemies and fast development of insecticide resistance are believed to be the major causes of 

increasing pest status of P. xylostella in most parts of the country. This insect is resistant to many classes of 

insecticides and causes 50 to 80% loss in marketable yield. An outbreak of DBM on cauliflower was reported in 

Aligarh during September to first fortnight of October 2006. The infestation increased gradually from first 

fortnight of August and led to total loss of the crop. Climatic changes may lead to increase in severity of this 

pest in many regions of the country. 

Verkerk and Wright, 1996 was reported that Plutella xylostella was recorded to be the major lepidopteran 

insect pest damaging different cauliflower varieties. Tsunoda was reported the occurrence of P. xylostella three 

decades ago from nearly 128 countries of the world (Tsunoda S. 1980). They were reported to cause alarming 

yield loss globally to an extent of 90 percent. 

3. Abiotic Factor: 

Among biotic stresses of agro-ecosystem, terrestrial flora played most vital role in the development of various 

stages of terrestrial insects, their oviposition and hatching success (Bownes et al., 2013 and Lucas barbosa et al., 

2011). On the plants different insects feed like pollinator and other herbivorous. Plants showed various 

responses against different insect pests. Certain bivore induce plant volatile influence the carnivorous insects to 

attack on folivorous species 

Sow et al., (2013) said that integrated management of P. xylostella greatly depends on a comprehensive 

knowledge of the various weather parameters that affect its population dynamics. Rai et al. (2011) said that the 

abiotic stresses such as temperature, drought and salinity are the major environmental constraints affecting 

production and productivity of almost all horticultural crops. Conventional plant breeding has not been proved 

that much successful in addressing abiotic stress mitigation so far. The reason might be that the traits are 

controlled by a number of genes present at a quantitative trait locus (QTL). To combat the negative effects of 

various abiotic stresses, it is pre-requisite to identify potential candidate genes or QTLs (gene networks) 

associated with broadspectrum multiple abiotic stress tolerance. Various abiotic stresses including drought, high 

temperature, salinity, frost and flood, etc. adversely affect overall crop growth and productivity by affecting the 

vegetative and reproductive stages of growth and development. These stresses generally trigger a series of 

physiological, biochemical and molecular changes in the plants which often result in damage to the cellular 

machinery. 

Zalucki et al. (2009) reported that timely forecasting the population dynamics is very helpful for shaping 

budgets of insecticides, hiring extra crop scouts and taking strategic decisions on which crops to grow.   (Ayres 

and Schneider 2009) These climatic and weather changes not only affect the status of insect pests but also affect 

their population dynamics, distribution, abundance, intensity and feeding behaviour. Abiotic stresses can cause a 
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decrease in yield of crops up to 50% resulting in very high economic losses (Vij and Tyagi, (2007). The 

minimization of these losses is one of the main objectives for plant and crop specialists (Mahajan and Tuteja, 

2005)  and since it is very difficult to control abiotic stress resulting from climate change and human activities, 

the development of stress tolerant crop genotypes is necessary. 

   The severity of the incidence of diamondback moth is greatly influenced by the prevailing climatic 

conditions which vary from region to region (Diaz et al 2004).. The basic information of the insect species of an 

agro-ecosystem and their population densities during the crop cycle is indispensable for planning well-timed 

measures for controlling phytophagous insects and minimizing economic losses for the producer. Seki et al., 

(2003) reported the plant growth and productivity are limited by both biotic and abiotic factors.  

(Thomashow, 1999; Smallwood and Bowles, 2002).Cold acclimation is defined as the exposure of plants to low 

non-freezing temperatures leading to significant positive effect on the cold tolerance of plants  

Nechols et al., 1999; Roy et al. (2002) said that the relationship between the life parameters of insect 

pest and its adaptations to climatic conditions play an important role in the management of the insect pest as its 

help in prediction the population dynamics, development timing, dormancy, migration and reproduction 

(Harrison et al 2006) said that global changes are responsible for wide range of anthropogenic and natural 

environmental variation. Intensity of change in climatic ecosystem noted by meteorological science has showed 

a direct and indirect affect on the prey and host relationship, their immune responses and rate of development, 

their fecundity and various physiological functions (Yamamura et al 1998 and 2006).  Abiotic disturbances 

particularly upper and lower thermal affects check the insect multiplication, diapauses, emergence, flight and 

the dispersal rate 

Low temperature is one of the main abiotic stresses that affects plant growth and production globally 

(Pearce and Fuller, 2001). It limits the geographical distribution of agronomic species and significantly 

decreases the yield of several crops around the world. It is important to study frost damage mechanisms and to 

breed for cold tolerant cultivars since the many crops must survive exposure to occasional sub-zero 

temperatures (Deane, 1994). 

4. Effects of Abiotic factors on  pest population of  DBM. 

Seasonal abundance of the P. xylostella and corresponding yield of cauliflower and cabbage are greatly 

influenced by weather parameters (Wagle et al., 2005; Venkateswarlu et al., 2011). 

4.1 Temperature 

According to Aiswarya et al., (2018) the  population of plutella xylostella  reduced gradually when the 

weather parameters viz. maximum temperature, minimum temperature, morning relative humidity, evening 

relative humidity, bright sunshine hours and rainfall during the peak period of incidence were 29.6°C, 8.80C, 75 

per cent, 24 per cent, 9.8 hours and 0.0 mm, respectively. 
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Bhagat and Yadu (2018.) reported that larval population of diamondback moth had non significant 

negative correlation with maximum temperature and non significant positive correlation with minimum 

temperature (r = -0.005 and r = 0.24 respectively), whereas, non significant positive correlation with relative 

humidity and rainfall (r = 0.105 and r = 0.05 respectively), whereas negative correlation with sunshine hours (r 

= - 0.31).  

The finding of Aysheshim et al. also showed that the population of diamondback moth had positive non-

significant relation with the maximum temperature and justified partial agreement with the present finding. 

Meena and Singh also reported that the minimum temperature showed positive relation with the larval 

population of diamondback moth which corroborates the present findings. Shirai (2000) reported that 

temperature above 33o C greatly affect egg laying and larval development of the P. xylostella whereas the 

developmental time of pupae decrease with the increase of temperature. 

Minimum population 0.32 per cent recorded on second fortnight of Febuary and maximum population 

5.98 per cent recorded on third fortnight of March (Jat, 2017). A study on the correlation studies indicated a 

significant positive correlation between larval population of diamondback moth and. the relative humidity 

(R.H), total rainfall and sunshine hours (SSH) had negative correlation with the larval population of 

diamondback moth. Sharma et al. (2017) recorded Peak population of diamond back moth (DBM) was recorded 

on 1st March and 23rd February with13.60 and 14.33 larvae /plant during 2011-12 and 2012-13 respectively. 

Sonika Sharma et al. (2017) recorded the diamond back moth population was maximum in the first and second 

week of February (5th and 6th SW) recorded the infestation of Plutella xylostella, diamondback moth started 

from the 5th standard week (0.88 larvae plant-1) and reached peak (18.68 larvae plant-1) in a 14th standard 

week. P. xylostella occurred between June and November, and the largest peaks of abundance were observed 

between August and September, when low temperatures and rainfall were recorded (Marchioro, L.A. Foerster 

2016)   

The maximum and minimum temperature showed significant positive correlation with larval population 

of diamondback moth whereas, non-significant correlation with relative humidity and rainfall (Patra  et al., 

2013).  Marchioro and Foerster (2012) reported that temperature plays a critical role in P. xylostella 

reproduction, and subtle differences in average temperature could have an impact on its population growth. The 

study of Venkateswarlu et al. (2011) who reported that peak incidence of diamond back moth was observed 

during 1st week of September. The population dynamics of insect pests and their associated natural enemies are 

greatly influenced by temperature as it set the limits of biological activities (Huffaker et al., 1999, Ansari, 

2010). 

4.2. Rainfall 

Ahmad et al. (2015) further investigated that temperature has positive correlation with population 

dynamics of P. xylostella, whilst rainfall negatively affect the population build up the said pest. of the P. 

xylostella due to weather parameters in both years of studies was 87-96% (R2). The finding of Ahmad et al. 

(2015) who reported that weather parameters can influenced the population dynamic of P. xylostella up to 90-
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98% (R2). Zada et al. (2014) also reported that Cydia pomonella population has greatly influenced by weather 

parameters Swat Pakistan,which ranges from 68-82% (R2). 

The intraction between larval feeding and temperature can represent an important factor determining the 

variability of volatile emmions by plants subjects to almost simultaneous factor. (Truong et al., 2014). 

According to Patra et al. (2013) high temperatures favored the multiplication and development of P. xylostella 

while cold temperatures in November-February limited its population dynamics. As incidence of pest depends 

on host availability and climatic condition, therefore, incidence and peak infestation of pest vary from region to 

region. 

Population of DBM is generally influenced by abiotic factors like, temperature, rainfall and humidity 

(Abraham and Padmanabhan 1968). The population became abundant during September to October and March 

to April. Heavy rain can destroy the moth population. High build-up of larval populations has been reported 

during February-March (late winter) and April-August (summer and mid rainy season). 

4.3. Relative humidity 

Humidity and temperature are among the vital abiotic factors that affect the population and biology of P. 

xylostella (Guo and Qin, 2010). Ahmad and Ansari (2010) reported that the population of the DBM showed 

increased in the month of August and September and then gradually declined. Hemchandra and Singh (2007) 

reported that higher temperature, lower relative humidity and lower total rainfall, seem to favour the pest 

population build up. 

According to Loher et al. (2007) the growth and development of P. xylostella are significantly influenced 

by the prevailing weather variables,especially temperature and rainfall in the field. Shelton, (2001) reported that 

the hot and dry conditions are known to be conducive for P. xylostella. 

The finding of the non-significant relation of diamondback with the relative humidity and sunshine hours is in 

conformity with the observations made by Bana et al. (2012). Goudegnon et al., (1999) has been reported that 

the relative humidity has no significant effect and sunshine hours has negative and nonsignificant relation with 

the population fluctuation of diamondback moth. Jayarathnam (1977) found significantly high build-ups of 

larval populations during the rainy season (July- September) compared with other seasons. 

Bhagat et al., (2018) recorded that the  infestation of diamondback moth started from the third week of 

November and reached peak (45.2 larvae /10 plants) in the first week of January. The maximum and minimum 

temperature showed significant negative correlation with larval population of diamondback moth whereas, non-

significant correlation with relative humidity and sunshine hours. 

The positive correlation of diamondback moth population with the maximum and minimum temperature 

was also reported by Venkateswarlu et al. (2011) but the findings of the same author that negative relation with 

the relative humidity and positive with sunshine hours is in contrast with the present findings as it has been 
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observed that the relative humidity has no significant effect and sunshine hours has negative and non-significant 

relation with the population fluctuation of diamondback moth. 

The survival rate and pupal development of P. xylostella is increased at higher relative humidity 

(Alsaffar et al., 1996). Kuwahara et al., (1995) reported the population of P. xylostella remained constantly high 

round the year during the hottest weather conditions at a temperature range of about 29 to 310 C. During rainy 

season, population of P. xylostella remains low due to the killing of its immature stage but it is not a major 

factor to reduce its population during that period (Sow et al,. 2013). Kuwahara et al. (1995) reported that 

adaptation of P. xylostella is high at elevated temperate environmental conditions than the temperate one. Chen 

et al. (1990) stated that populations of P. xylostella in tropical regions can tolerate higher temperature than the 

ones in the temperate regions. 

5. Conclusion 

  The correlation between population of P. xylostella and weather parameters (temperature (maximum and 

minimum), percent relative humidity, sunshine   and rainfall) was found statistically non significant. These 

findings can be used by the farmers for developing a sound programme to counter the attack of P. xylostella in 

cabbage crop to minimize losses. 

Acknowledgement: Authors are very thankful to the faculty of Department of Entomology, Lovely 

Professional University for their generous guideline and suggestion for the completion of the review. 

  

References 

1. Abraham E.V., and Padmanabhan M.D. (1968). Bionomics and control of the diamondback moth Plutella 

xylostella Lin. Indian Journal of Agricultural Science. 38: 613-619. 

2. Ahmad, B., A.U.R. Saljoqi, M. Saeed, F. Ullah and I. A. Khan. 2015. Population dynamics of Plutella 

xylostella (L.) in cauliflower and its correlation with weather parameters at Peshawar, Pakistan. Journal of 

Entomology and Zoology Studies, 3 (1): 144-148. 

3. Ahmad, T. and M.S. Ansari. (2010). Studies on seasonal abundance of diamondback moth Plutella 

xylostella (Lepidoptera: Plutellidae) on cauliflower crop. Journal of Plant Protection Research. 50(3): 280-287. 

https://doi.org/10.2478/v10045-010-0049-6 

4. Alsaffar, Z. Y., J. N. R. Grainger, and J. Aldrich. (1996). Temperature and humidity affecting development, 

survival and weight loss of the pupal stage of Drosophila melanogaster and the influence of alternating 

temperature on the larvae. Journal of thermal biology, 21(5-6): 389-396. 

5. Ansari, M. S., Ahmad, T., and Ali, H. (2010). Effect of Indian mustard on feeding, larval survival and 

development of Plutella xylostella at constant temperatures. Entomological Research, 40(3): 182-188. 

6. Ayres, J. S., and Schneider, D. S. (2009). The role of anorexia in resistance and tolerance to infections in 

Drosophila. PLoS Biol, 7(7), e1000150. 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 383 
 

7. Lu, Y. X. (1983). A preliminary survey of natural enemies of larvae of Plutella xylostella. Natural Enemies 

of Insects, 5: 188-189. 

8. Aysheshim, S., Mengistu, F., and Dawd, M. (1996). Seasonal incidence and interspecific competition of 

two pests: diamondback moth and cabbage aphid at Ambo, Ethiopia. TVIS Newsletter, 1(2). 

9. Bana, J. K., Jat, B. L., and Bajya, D. R. (2012). Seasonal incidence of major pests of cabbage and their 

natural enemies. Indian Journal of Entomology, 74(3): 236-240. 

10. Bhagat, P., Yadu, Y. K., and Sharma, G. L. (2018). Seasonal incidence and effect of abiotic factors on 

population dynamics of diamondback moth (Plutella xylostella L.) on cabbage (Brassica oleracea var. Capitata 

L.) crop. Journal of Entomology and Zoology Studies, 6(2): 2001-2003. 

11. Bhatia, R., and Verma, A. (1993). Insect-pest complex of cabbage in Himachal Pradesh. Journal of Insect 

Science (India).6(2): 297- 298.  

12. Bonnemaison, L. (1965). Insect pests of crucifers and their control. Annual Review of Entomology, 10: 

233-256. 

13. Bhatia, R. and Verma, A., (1993). Insect-pest complex of cabbage in Himachal Pradesh. Journal of Insect 

Science (India).6(2): 297- 298.  

14. Chauhan, U., Bhalla, O. P., and Sharma, K. C. (1997). Biology and seasonality of the diamondback moth, 

Plutella xylostella (L.)(Lepidoptera: Yponomeutidae) and its parasitoids on cabbage and cauliflower. Pest 

Management in Horticultural Ecosystems, 3(1): 7-12. 

15. Bownes, A., Hill, M. P., and Byrne, M. J. (2013). The role of nutrients in the responses of water hyacinth, 

Eichhornia crassipes (Pontederiaceae) to herbivory by a grasshopper Cornops aquaticum Brüner (Orthoptera: 

Acrididae). Biological Control, 67(3): 555-562. 

16. Marchioro, C. A., and Foerster, L. A. (2012). Modelling reproduction of Plutella xylostella L.(Lepidoptera: 

Plutellidae): climate change may modify pest incidence levels. Bulletin of entomological research, 102(4): 489-

496. 

17. Marchioro, C. A., and Foerster, L. A. (2016). Biotic factors are more important than abiotic factors in 

regulating the abundance of Plutella xylostella L., in Southern Brazil. Revista Brasileira de Entomologia, 60(4): 

328-333. 

18. Chakraborty G and Somchoudhary AK 2011. Effect of pyridalyl against Plutella xylostella (L.) on cabbage 

and natural enemies. Journal of Crop and Weed ; 7(1):142-145. 

19. Chatfield, C. (1954). Food composition tables: Minerals and vitamins for international use. Rome: FAO. 

20. Chen, C. P., Lee, R. E., and Denlinger, D. L. (1990). A comparison of the responses of tropical and 

temperate flies (Diptera: Sarcophagidae) to cold and heat stress. Journal of Comparative Physiology B, 160(5): 

543-547. 

21. Deane, C. R. (1994). Whole Plant and Tissue Culture Studies on Frost Tolerance in Cauliflower (Brassica 

Oleracea Var. Botrytis) (Doctoral dissertation, St. Patrick's College, Maynooth). 

22. Sharma, D., & Rao, D. V. (2012). A field study of pest of cauliflower cabbage and okra in some areas of 

Jaipur. International Journal of Life Sciences Biotechnology and Pharma Research, 1(2): 2250-3137. 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 384 
 

23. Dhaliwal, G. S., Jindal, V., and Dhawan, A. K. (2010). Insect pest problems and crop losses: changing 

trends. Indian Journal of Ecology, 37(1): 1-7. 

24. Barrios-Díaz, B., Alatorre-Rosas, R., Calyecac-Cortero, H. G., and Bautista-Martínez, N. (2004). 

Identification and population fluctuation of cabbage pests (Brassica oleracea cv. capitata) and their natural 

enemies in Acatzingo, Puebla, México. Agrociencia (Montecillo), 38(2), 239-248. 

25. Truong, D. H., Delory, B. M., Brostaux, Y., Heuskin, S., Delaplace, P., Francis, F., and Lognay, G. (2014). 

Plutella xylostella (L.) infestations at varying temperatures induce the emission of specific volatile blends by 

Arabidopsis thaliana (L.) Heynh. Plant signaling & behavior, 9(11), e973816. 

26. Fletcher, T. B. (1914). Some south Indian insects and other animals of importance considered especially 

from an economic point of view. Superintendent, Government Press. 

27. Goudegnon, A. E., Kirk, A. A., and Bordat, D. (1999). Status of P. xylostella (L.) and Cotesiaplutellae 

(Kurdjumov) in Benin. In Proceedings of the Fifth International Conference of Pests in Agriculture (pp. 679-

687). 

28. Guo, S., and Qin, Y. (2010). Effects of temperature and humidity on emergence dynamics of Plutella 

xylostella (Lepidoptera: Plutellidae). Journal of economic entomology, 103(6): 2028-2033. 

29. Harrison, J., Frazier, M. R., Henry, J. R., Kaiser, A., Klok, C. J., and Rascón, B. (2006). Responses of 

terrestrial insects to hypoxia or hyperoxia. Respiratory physiology & neurobiology, 154(1-2): 4-17. 

30. Haseeb, M., Kobori, Y., Amano, H., and Nemoto, H. (2001). Population density of Plutella xylostella 

(Lepidoptera: Plutellidae) and its parasitoid Cotesia plutellae (Hymenoptera: Braconidae) on two varieties of 

cabbage in an urban environment. Applied Entomology and Zoology, 36(3): 353-360. 

31. Hemchandra, O., and Singh, T. K. (2007). 12 Population dynamics of DBM, Piutella xylostella (L.) on 

cabbage agro-ecosystem in Manipur. Indian Journal of Entomology, 69(2): 154. 

32. Holopainen, J. K., and Gershenzon, J. (2010). Multiple stress factors and the emission of plant 

VOCs. Trends in plant science, 15(3), 176-184. 

33. Huffaker, C., Berryman, A., and Turchin, P. (1999). Dynamics and regulation of insect 

populations. Ecological entomology, 2: 269-305. 

34. Gautam, M. P., Singh, H., Kumar, S., Kumar, V., Singh, G., and Singh, S. N. (2018). Diamondback moth, 

Plutella xylostella (Linnaeus) (Insecta: Lepidoptera: Plutellidae) a major insect of cabbage in India: A 

review. Journal of Entomology and Zoology Studies, 6: 1394-1399. 

35. Jayarathnam, K. (1977). Studies on the Population Dynamics of the Diamondback Moth, Plutella Xylostella 

(Linnaeus) (Lepidoptera: yponomeutidae), and Crop Loss Due to the Pest in Cabbage (Doctoral dissertation, 

University Of Agricultural Sciences Gkvk, Bangalore).p.220. 

36. Kalyanasundaram, M. (1995). Bioecology and management of diamondback moth Plutella 

xylostella(Linnaeus) on cauliflower (Doctoral dissertation, Ph. D thesis, TNAU, Coimbatore. 138p). 

37. Krishnamoorthy, A. (2004). Biological control of diamondback moth Plutella xylostella (L.), an Indian 

scenario with reference to past and future strategies. In Proceedings of the International Symposium (Kirk, A. A 

and Bordat, D. eds.), Montpellier, France, CIRAD (pp. 204-11). 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 385 
 

38. Kumar, P., Prasad, C. S., and Tiwari, G. N. (2007). Population intensity of insect pests of cabbage in 

relation to weather parameters. Annals of Plant Protection Sciences, 15(1): 245-246. 

39. Kuwahara, M., Keinmeesuke, P., and Shirai, Y. (1995). Seasonal trend in population density and adult body 

size of the diamondback moth, Plutella xylostella (L.)(Lepidoptera: Yponomeutidae), in central 

Thailand. Applied Entomology and Zoology, 30(4): 551-555. 

40. Lal, O. P. (1975). A compendium of insect pest of vegetables in India. Bulletin of Entomology, 16: 31-56. 

41. Lohr, B., Gathu, R., Kariuki, C., Obiero, J., and Gichini, G. (2007). Impact of an exotic parasitoid on 

Plutella xylostella (Lepidoptera: Plutellidae) population dynamics, damage and indigenous natural enemies in 

Kenya. https://doi.org/10.1017/S0007485307005068 

42. Lucas-Barbosa, D., van Loon, J. J., and Dicke, M. (2011). The effects of herbivore-induced plant volatiles 

on interactions between plants and flower-visiting insects. Phytochemistry, 72(13): 1647-1654. 

43. Mahajan, S., and Tuteja, N. (2005). Cold, salinity and drought stresses: an overview. Archives of 

biochemistry and biophysics, 444(2): 139-158. 

44. Mahla, R. S., Singh, S., and Choudhary, P. (2005). Management of diamond back moth, Plutella xylostella 

(L.) larvae by entomopathogenic fungus, Metarhizium anisopliae. Indian Journal of Entomology, 67(4): 342. 

45. Meena, S. C., and Singh, V. (2012). Seasonal incidence of Plutella xylostella L. on Cabbage in Arid region 

of Rajasthan. Annals of Plant Protection Sciences, 20(2): 326-328. 

46. National Horticulture Board (2019). Cauliflower Nutrients Data. 

47. Nechols, J. R., M. J. Tauber, C. A. Tauber, and S. Masaki. (1999). Adaptations to hazardous seasonal 

conditions: dormancy, migration, and polyphenism, pp. 159-200. In C. B. Huffaker and A. P. Guttierez [eds.], 

Ecological entomology, 2nd ed. Wiley, New York. 

48. Patra, S., Dhote, V. W., Alam, S. K. F., Das, B. C., Chatterjee, M. L., and Samanta, A. (2013). Population 

dynamics of major insect pests and their natural enemies on cabbage under new alluvial zone of West 

Bengal. The Journal of Plant Protection Sciences, 5(1): 42-49. 

49. Pearce, R. S., & Fuller, M. P. (2001). Freezing of barley studied by infrared video thermography. Plant 

Physiology, 125(1): 227-240. 

50. Peter, A. J., Srinivasan, K., & Chellaiah, S. (2000). Bio efficacy of spinosad: A new class of insecticide 

against cabbage pest. Pest Management in Horticultural Ecosystems, 6(1): 40-46. 

51. Pritansha Bhagat and Yadu Y. K. (2018). “ Impact of Abiotic Factors on the Population Dynamics of 

Diamondback Moth (Plutella xylostella L.) on Cabbage (Brassica oleracea var. capitata L.) Crop”. Trends in 

Biosciences 11(6), Print : ISSN 0974-8431, 992-994 

52. Purushotam Sharma, Kumawat K.C., Khinchi S.K., Virendra Kumar, Baddhri Prasad (2017). Bioefficacy of 

different insecticides against diamondback moth. International Journal of Chemical Studies, 5(3): 891-893. 

53. Verkerk, R. H., and Wright, D. J. (1996). Multitrophic interactions and management of the diamondback 

moth: a review. Bulletin of entomological research, 86(3): 205-216. 

54. Rao, S. R. K., and Lal, O. P. (2005). Seasonal incidence of mustard aphid, Lipaphis erysimi (Kalt.) and 

diamondback moth, Plutella xylostella Linn., on cabbage. Journal of Insect Science, 18(2), 106. 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 386 
 

55. Roy, M., Brodeur, J., and Cloutier, C. (2002). Relationship between temperature and developmental rate of 

Stethorus punctillum (Coleoptera: Coccinellidae) and its prey Tetranychus mcdanieli (Acarina: 

Tetranychidae). Environmental Entomology, 31(1): 177-187. 

56. Sachan, J. N., and Gangwar, S. K. (1980). Vertical distribution of important pests of cole crops in 

Meghalaya as influenced by the environmental factors. Indian Journal of Entomology, 42(3): 414-421. 

57. Sarfraz, M., Keddie, A. B., and Dosdall, L. M. (2005). Biological control of the diamondback moth, 

Plutella xylostella: a review. Biocontrol Science and Technology, 15(8): 763-789. 

58. Seki, M., Kamei, A., Yamaguchi-Shinozaki, K., and Shinozaki, K. (2003). Molecular responses to drought, 

salinity and frost: common and different paths for plant protection. Current Opinion in Biotechnology, 14(2): 

194-199. 

59. Sharma, P., Kumawat, K. C., and Yadav, M. K. (2017). Seasonal abundance of diamondback moth and 

natural enemies in Cabbage. Annals of Plant Protection Sciences, 25(2): 426-427. 

60. Sharma, S., Ahmad, H., Sharma, D., Ganai, S. A., Kour, R., Khaliq, N., and Norboo, T. (2017). Studies on 

seasonal incidence and field efficacy of insect growth regulators against diamondback moth, Plutella xylostella 

(L.) infesting cabbage, Brassica oleracea var. capitata (L.). Journal of Entomology and Zoology Studies, 5(5): 

1921-1925. 

61. Shelton, A. M. (2001). Regional outbreaks of diamondback moth due to movement of contaminated plants 

and favourable climatic conditions. In Proc. IV Int. Workshop “Management of Diamondback Moth and other 

Crucifer Pests”. Melbourne (pp. 26-29). 

62. Shirai, Y. (2000). Temperature tolerance of the diamondback moth, Plutella xylostella (Lepidoptera: 

Yponomeutidae) in tropical and temperate regions of Asia. Bulletin of Entomological Research, 90(4): 357-364. 

63. Srivastava, K. P., and Dhaliwal, G. S. (2010). A textbook of applied entomology. Kalyani Publishers; II:93. 

64. Sharma, S., Ahmad, H., Sharma, D., Ganai, S. A., Kour, R., Khaliq, N., and Norboo, T. (2017). Studies on 

seasonal incidence and field efficacy of insect growth regulators against diamondback moth, Plutella xylostella 

(L.) infesting cabbage, Brassica oleracea var. capitata (L.). Journal of Entomology and Zoology Studies, 5(5): 

1921-1925. 

65. Sow, G., Diarra, K., Arvanitakis, L., and Bordat, D. (2013). The relationship between the diamondback 

moth, climatic factors, cabbage crops and natural enemies in a tropical area. Folia Horticulturae, 25(1): 3-12. 

66. Talekar, N. S., and Shelton, A. M. (1993). Biology, ecology, and management of the diamondback 

moth. Annual review of entomology, 38(1): 275-301. 

67. Thomashow, M. F. (1999). Plant cold acclimation: freezing tolerance genes and regulatory 

mechanisms. Annual review of plant biology, 50(1): 571-599. 

68. Thomashow, M. F. (2001). So what's new in the field of plant cold acclimation? Lots!. Plant 

physiology, 125(1): 89-93. 

69. Aiswarya, V.A., Bhosle B.B. and Bhede  B.V. (2018). Population Dynamics of Major Lepidopteran Insect 

Pests of Cabbage. International.Journal of.Current.Microbiology and.Applied.Science Special Issue-6: 236-239 

70. Venkateswarlu, V., Sharma, R. K., Chander, S., & Singh, S. D. (2011). Population dynamics of major 

insect pests and their natural enemies in cabbage. Annals of Plant Protection Sciences. 19(2):272-277. 

http://www.jetir.org/


© 2020 JETIR December 2020, Volume 7, Issue 12                                                             www.jetir.org (ISSN-2349-5162) 

JETIR2012248 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 387 
 

71. Vij, S., & Tyagi, A. K. (2007). Emerging trends in the functional genomics of the abiotic stress response in 

crop plants. Plant biotechnology journal, 5(3): 361-380. 

72. Vos, M., Berrocal, S. M., Karamaouna, F., Hemerik, L., and Vet, L. E. M. (2001). Plant‐mediated indirect 

effects and the persistence of parasitoid–herbivore communities. Ecology Letters, 4(1), 38-45.  

http://dx.doi.org/10.1046/j.1461- 0248.2001.00191.x 

73. Wagle, B. K. S., Saravanan, L., Sudha, J. P., and Gupta, P. (2005). Seasonal incidence of cabbage aphid, 

Brevicoryne brassicae (L.) and its natural enemies in relation to weather parameters on cabbage. In National 

Conference on Applied Entomology pp. 22-23. 

74. You, M. S. and Wei H. (2007). The research of diamondback moth. China Agriculture Press. China 

75. Yamamura, K., Yokozawa, M., Nishimori, M., Ueda, Y., and Yokosuka, T. (2006). How to analyze long-

term insect population dynamics under climate change: 50-year data of three insect pests in paddy 

fields. Population Ecology, 48(1): 31-48. 

76. Zada, H. A. Y. A. T., Saljoqi, A. U. R., Farid, A. B. I. D., Ullah, F. A. R. M. A. N., and Khan, I. A. (2014). 

Influence of weather parameters on population dynamics of apple codling moth Cydia pomonella (Lepidoptera; 

Tortricidae) at Matta Swat valley. Sarhad Journal of Agriculture, 30(3): 351-356. 

77. Zalucki, M. P., Adamson, D., and Furlong, M. J. (2009). The future of IPM: whither or wither? Australian 

Journal of Entomology, 48(2): 85-96. 

http://www.jetir.org/

