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ABSTRACT: 

Fruits: A variety of fruits are consumed depending on season and availability. 

Hanuman langurs (Semnopithecus entellus) inhabiting the Sariska Tiger Reserve primarily 

follow a florivorous diet, meaning they consume a large portion of their food from leaves. 

However, their diet is more diverse than just leaves and includes: Leaves: They prefer 

young, tender leaves with high nutritional value. Their specialized digestive system allows 

them to efficiently process these fibrous materials. Fruits: A variety of fruits are consumed 

depending on season and availability. These provide essential sugars and vitamins. Flowers: 

Flowers are another source of nutrients, particularly during times of limited fruit 

availability. Seeds: Though not a major component, langurs may consume seeds found in 

fruits or flowers. Others: Studies suggest they may occasionally consume insects or bird 

eggs, but this is not a regular part of their diet. Factors Affecting Food Choice in Sariska: 

Seasonality: The availability of different food sources fluctuates throughout the year. 

During dry seasons, langurs may be forced to consume more leaves and bark due to limited 

access to fruits and flowers. Habitat type: The specific plant communities within their home 

range influence their diet. For example, areas with a higher density of fruit-bearing trees 

will likely see langurs consume more fruits. Nutritional requirements: Pregnant and 

lactating females, as well as juveniles, may have specific dietary needs that influence their 

food choices. Research conducted in Sariska has explored the langur's food preferences 

within the reserve. The study suggests that: Langurs exhibit a selective feeding behaviour, 

choosing specific plant species based on nutrient content and digestibility. The availability 

of food sources influences their home range size. During periods of scarcity, they may need 

to travel further to find sufficient food. Conservation and Food Availability: Human 

activities like deforestation and habitat fragmentation can disrupt the natural food sources 

for langurs. This can lead to increased conflict with farmers as langurs may be forced to raid 
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crops for sustenance. Conservation efforts that focus on protecting and restoring langur 

habitat are crucial for ensuring their long-term survival and minimizing conflict with human 

settlements. 

 

Keywords: Hanuman langurs (Semnopithecus entellus), Sariska Tiger Reserve, Primates, 

Food, Feeding, Nutrition 

Introduction 

Survival and reproduction of individuals depend on their ability to locate and harvest 

sufficient food to meet their nutritional needs. Timings and selection of food plants are 

synchronized to meet the requirements of proteins, carbohydrates, fats, vitamins, water, 

minerals, trace elements, etc. All primates have the same general need to acquire energy. 

The specific patterns of resource utilization may however vary according to species, age-sex 

classes, social group, population and habitat. All primate species interact with a variety of 

food distributed in their home range and is within their reach. In general, the primate 

feeding behaviour is extremely complex. The complexity is further increased by the 

surroundings in which feeding takes place, like the one in which predators must be avoided, 

competitors and weather coped with, social relationships maintained and reproduction 

pursued (Oates, 1986). Primates are therefore faced with frequent decisions between 

conflicting pressures on their allocation of time (Krebs, 1978). Since food is such a crucial 

resource, the actions needed to find it and gather it becomes the major determinants of 

patterns of primate activity in space and time. 

Colobine monkeys are characterised by a specailised digestive system that enables 

them to break down plant cell walls and presumably also to detoxify otherwise indigestible, 

even lethal compounds present in plant foods (Bauchop and Martucci 1968; Parra, 1978). In 

this context Hanuman langurs are specialised. They can eat the fruit (including seeds) of 

Strychnos nox-vomica, the plant from which the poison strychnine is made (Roonwal and 

Mohnot, 1977). It can also eat without ill effects such repulsive and evil smelling latex 

bearing plants which are avoided by most animals and even insects – Calotropis procera in 

the Indian desert (Mohnot, 1974). Their complex gut anatomy aided by the presence of 

symbiotic Celluloytic microflora in the forstomach may enable Colobines to harvest plant 
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feeds (Davies et al. 1988). Chivers and Hladik (1980) had demonstrated the occurrence of 

forstomach of Colobines capable of generating volatile fatty acid in quantities comparable 

to small domestic ruminents (Bauchop, 1978). 

Food selection by both Old and New World primates have been considered an 

optimizing process, balancing nutrient intake with level of toxins and digestion inhibitor 

such as fiber (Milton 1980; Freeland and Janzen, 1974). Most dietary studies of Colobine 

monkeys have involved species that live in small one-male group, occupy small defended 

home ranges and feed largely on leaves (e.g. black and white Colobus, Oates, 1977).  

Exceptions   like    seed eating    in   Presbytis rubicunda and Colobus satanus is correlated 

with large home range and long day range. Thus it is expected that Presbytis entellus at 

Sariska Tiger Reserve  living in one-male groups, would be both territorial and folivorous. 

Food resource of langurs at SARISKA TIGER RESERVE  was highly seasonal in their 

availability and leaves were the major portions of diet. Although leaves were the major 

dietary item, P. entellus showed seasonal preference for other food and plant items as they 

become available (Mohnot, 1971b, 1974; Roonwal and Mohnot, 1977; Srivastava, 1989, 

Chhangani, 2000, 2004). Rowell and Richards (1979), for instance, suggested that seasonal 

availability of food influences the timings of reproduction in patas monkeys. Observations 

at SARISKA TIGER RESERVE  suggest some kind of relationship between food plants 

consumed and animals reproduction, birth seasonality and milk production.  

 

Material and Methods 

 
Study site: Sariska Tiger Reserve is a tiger reserve in Alwar district, Rajasthan, India. It 

stretches over an area of 881 km2 (340 sq mi) comprising scrub-thorn arid forests, dry 

deciduous forests, grasslands, and rocky hills. This area was a hunting preserve of 

the Alwar state and was declared a wildlife sanctuary in 1958. It was given the status of a 

tiger reserve making it a part of India's Project Tiger in 1978. The wildlife sanctuary was 

declared as tiger reserve and national park in 1982, with a total area of about 

273.8 km2 (105.7 sq mi). Altitude varies from 900 to 3200 feet metric system above a level. 

Sariska is characterized by distinct winter, summer and monsoon. During summer, 

temperature fluctuates between 30 – 35oC, and reach may 48oC during May and June. 
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Mean winter temperature is 5oC, and may go down to 2oC during December – January. The 

average annual rainfall is about 825 mm; minimum 423 mm and maximum 950 mm.  This 

wide range of climatic conditions along with the great altitudinal variations provides 

different micro- habitats. There fore, this sanctuary encompasses different vegetation types 

such as deciduous, dry-deciduous, dry-savannah-forest, euphorbia scrub and dry grasslands. 

The forest is dominated by ‘gorya dhawa’ (Anogeissus latifolia), dhawa (A. pendula), salar 

(Boswellia serrata), gol (Lannea coromandelica), kherni (Wrightia tinctoria), kumbat 

(Acacia senegal), khair (A. catechu), ber (Zizyphus mauritiana), dhonk (Butea 

monosperma), etc. The undergrowth mainly consists of jharber (Z. nummerlaria), ardnsa 

(Adhatada vasica), gangan (Grewia tenex), franger (G. flavescens), kanter (Capparis 

separaia), lantana (Lantana indicus), etc. Some climbers and grasses are also found.  

The main fauna of Sariska includes Tigers (Panthera tigris), leopard (Panthera pardus), 

hyaena (Hyaena hyaena), Indian Wolf (Canis lupus), Jackal (Canis aureus), Sloth bear (Melwisus 

ursinus), Hanuman langur (Semnopithecus entellus), Rhesus Macaque (Macaca mulatta), Porcupine 

(Hystix indica), Fourhorned antelope (Tetracerus quadricornis), Chinkara (Gazella g. bennetti), 

Porcupine (Hystrix indica indica), Samber (Cervus unicolor), Spotted dear (Axis axis), (Bluebull 

(Boselaphus tragocamelus), Toddy cat (Paradoxurus hermaphroditus), Jungle cat (Felis chaus), 

Fox (Vulpes bengalensis), Crocodile (Crocodylus palustris) and Rock python (Python molurus). 

 

Methods: Data was collected as and when encountered during travelling and regular field 

visits recorded from December 2016 to December 2018 in and around Sariska National 

Park.  A well-planned questionnaire was prepared for generating information on type of 

crops, crop raid behaviour, seasonality food preference, crop protection strategies, economic 

loss estimation and such other issues concerning livelihood and wildlife conservation. 

Besides this scane sampling and ad-libitum sampling methods (Altamann, 1974) were also 

used to collect additional information by direct observations. For population estimation of 

wild animals’ census data of state forest department were used. Photography and 

videography were also done to confirm the presence of vertebrate pests in the study area. 

During this sample interval scan sample of five minutes for all animals was attempted. If 

any animal was eating, the record of plant species and plant part eaten was noted. 
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Observation schedules for all the troops were evenly distributed over the study period so as 

to achieve statistical compatibility of data.  

Chivers (1974) and Hledik (1977) have used estimate of feeding rates and food 

weight to quantify diet more precisely. Since food weight for different types of plant vary, 

but in a long-term study with large amount of data hours proportions of time is considered 

acceptable. The measure being used for diet is therefore feeding effort rather than food 

intake. This treatment is consistent with nearly all other studies of Colobine behavioural 

ecology (Curtin, 1975; Struhsaker, 1975; Hladik, 1977; Oates, 1977; Davies, 1984; 

Gurmaya, 1986; Srivastava, 1989; Stanford, 1991 Newton, 1992; Bennett and Davies, 1994 

and   Koenig et al. 1998). 

 

References 
 

 Bauchop, T. and Martucci, R.W. 1968. Ruminant like digestion of langur monkey. Science, 
161 – 698 – 700. 
 

1.  Bennett, E.L. and Davies, A.G. 1994. The Ecology of Asian colobines. In Colobine 

Monkeys: Their Ecology, Behaviour and Evolution. (Ed. by Davies, A.G. and Oates, J.F.) 

Pp. 192 – 172. Cambridge Univ. Press, Cambridge. 
 

2.  Chalisa, M.K. 1995. Comparative study of feeding ecology and behaviour of male and 

female langurs (Presbytis entellus). Ph. AD. Thesis, Tribhuvan University, Katmandu. 
3.  Chivers, D. 1974. The Siamang in Malaya: A Field Study of a Primate in Tropical Rain 

Forest. New York, Pelenum Press. 
 

4.  Chivers, D.J. and Hladik, C.M. 1980. Morphology of gastro-intestinal tract in primates: 

Comparison with other mammals in relation to diet. J. Morphology, 166: 337 – 386. 
 

5.  Clutton – Brock, T.H. 1975. Feeding behaviour of red colobus and black and white colobus 

in East Africa. Folia Primat., 23 : 165 – 207. 

 
45. Curtin, R.A. 1975. The socioecology of the common langur, Presbytis entellus, in the Nepal 

Himalayas. Ph.D. Thesis, University of California, Barkeley. 

 

6.  Curtin, S.H. 1980. Dusky and Lead Monkeys. In: Malayan Forest Primates: Ten Year Study 

in Tropical Rain Forest. Pp. 107 – 145. (Ed. by) D.J. Chivers. Plenum Press, New York. 
 

7.  Davies, A.G. 1984. An ecological study of the red leaf monkey (Presbytis rubicunda) in the 

diptero carp forest of northern Borneo. Unpublished Doctoral Dissertation, University of 
Cambridge. 
 

 

8.  Davies, A.G.M., Bennet, E.L. and Waterman, P.G. 1988. Food selection by two Southeast 



         Bhartiya Shodh Patrika      
 

                         Volume-3, Issue-4 Quarterly (Oct 2022 to Dec 2022)        ISSN- 2582-6824 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 
          

6

Asian Colobine monkeys (Presbytis rubicunda and P. melalophos) in relation to plant 

chemistry. Biol. J. Linnean Soc., 34: 3 – 56. 
 

9.  Freeland, W.J. and Janzen, D.H. 1974. Strategies of herbivory in mammals; the role of plant 

secondary compounds. Amer. Nat., 108: 269 – 289. 
 

10.  Gurmaya, K.J. 1986. Ecology and behaviour of Presbytis thomaii in northern Sumatra. 

Primates, 27: 151 – 172. 
 

46. Hladik, C.M. 1975. Ecology, Diet and Social Patterning in Old and New World Primates. In 
Socioecology and Psychology of Primates. (Ed. by R.H. Tulle) Pp. 3 – 35. Mouton, The 

Hague. 
 

11.  Hladik, C.M. 1977. A Comparative Study of the Feeding Strategies of two Sympatric 

Species of lead monkeys Presbytis senex and Presbytis entellus. In: Primate Ecology: 

Studies of Feeding and Ranging Behaviour in Lemurs, Monkeys and Apes, (Ed. by T.H. 

Clutton – Brock). Pp. 323 – 353. London, Academic Press. 
  

12.  Hladik, C.M. 1979. Diet and Ecology of Prosimians. In The Study of Prosimian Behaviour, 
(Ed. by G.A. Doyla and R.D. Martin), pp. 307 – 357. New York, Academic Press. 
 

13.  Hladik, C.M. and Hladik, A. 1972. Disponibilities alimentaries et domaines vitaux des 

primates a Cylon. Terre vie, 26: 149 – 215. 
 

14.  Hrdy, S.B. 1977. The Langurs of Abu: Female and Male Strategies of Reproduction. 

Harvard University Press, Cambridge, Mass. 
 

15.  Jolly, A. 1985. The Evolution of Primate Behaviour (2
nd

 Ed.). New York, Macmillan Pub. 

Com. 
 

16.  Koenig, A. Beise, J., Chalisa, M.K. and Ganzhorn, J.U. 1998. When females should contact 

for food testing hypotheses about resource density, distribution, size and quality with 

Hanuman langur (P. entellus). Beh. Ecol. Sociobiology, 42: 225 – 237. 
 

17.  Krebs, J.R. 1978. Optimal Foraging: Decision Rules for Predators. In Behavioural Ecology, 

(Ed. by Krebs and Davies), pp. 23 – 63. Oxford, Blackwell. 
 

18.  Krishnan, M. 1972. An ecological survey of the large mammals of peninsular India. Part 1. 

J. Bombay Nat. Hist. Soc, 68: 503 – 555 (8 pls.). 
 

47. Makwana, S. C. 1979b. Field ecology and behaviour of the rhesus macaque, Macaca 

mulatta. II. Food, feeding and drinking in Dehra Dun forests. Indian Journal of Forestry, 2 

(2): 242-253. 
 

19.  Marsh, C. 1981. Diet choice among red colobus (Colobus badius rufomitratus) on the Tana 
River, Kenya. Folia Primatol., 35 : 147-178. 
 

20.  Maruhashi, T. 1980. Feeding behaviour and diet of the Japanese Monkey (Macaca Fuscata 

vakvi) on Yakushima Island, Japan. Primates, 21: 141 – 160. 
 

21.  Milton, K. 1980. The Foraging Strategy of Howler Monkeys: A Study in Primate 



         Bhartiya Shodh Patrika      
 

                         Volume-3, Issue-4 Quarterly (Oct 2022 to Dec 2022)        ISSN- 2582-6824 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 
          

7

Economics. New York, Columbia Univ. Press. 
 

22.  Mohnot, S.M. 1971b. Ecology and behaviour of the Hanuman langur, Presbytis entellus 

(Primates: Cercopithecidae) invading fields gardens and orchards around Jodhpur, western 

India. Trop. Ecol., 12: 237 – 249. 
 

23.  Mohnot, S.M. 1974. Ecology and Behaviour of the Common Indian Langur, Presbytis 

entellus. Ph.D. thesis, Jodhpur: University of Jodhpur. 
 

24.  Newton, P.N. 1992. Feeding and ranging patterns of forest Hanuman langurs (Presbytis 
entellus). Int. J. Primatol., 13 : 245 – 285. 
 

25.  Oates, J.F. 1977. The social life of a black-and-white colobus monkey. Colobus quereze. Z. 

Tirpsychol., 45 : 1- 60. 
 

26.  Oates, J.F. 1986. Food Distribution and Foraging Behaviour. In Primate Societies. (Ed. by 
B.B. Smuts, D.L. Cheney, R.L. Seyfarth, R.W. Wranghan and T.T. Struhsaker), pp. 197 – 

209. Chicago and London, Univ. of Chicago Press. 
 

27.  Oppenheimer, J.R. 1977. Presbytis entellus, the Hanuman langur. In Primate Conservation. 
(Ed. by H.S.H. Rainier and G.H. Brourne), pp. 469 – 512, New York, Academic Press. 
 

28.  Parra, R. 1978. Comparison of Forgut and Hindgut Fermentation in Herbivores. In The 

Ecology of Arboreal Folivores (Ed. by G.G. Montgomery). Washington, D.C.: Smithsonian 

Press. 
 

29.  Podzuweit, D. 1994. Sozio-Okologie weiblicher Hanuman languren (Presbytis entellus) in 

Ram Nagar, Sundnepal. Cuvillier, Gottingen. 
 

30.  Rahman, H. 1974. Home range, core areas and roosting places of bonnet monkey living in 
cultivated gardens. Bulletin of Ethological Society of India (Bangalore) 1: 16 – 20. 
 

31.  Ripley, Suzanne. 1970. Leaves and Leaf Monkeys: The Social Organisation of Foraging in 

Gray Langurs (Presbytis entellus thersites). In Old World Monkeys. Pp. 481 – 509 (Ed. by 

John, R. Napier and P. H. Napier) New York, Academic Press. 
 

32.  Roonwal, M.L. and Mohnot, S.M. 1977. Primates of South Asia: Ecology, Sociobiology, 

and Behaviour. Xviii + 421 pp. Cambridge, Mass (Harvard Univ. Press). 
 

33.  Rowell, T.E, ad Richards, S.M. 1979. Reproductive Strategies of some African monkeys. J. 

Mammal., 60 : 58 – 69. 
 

34.  Sahoo, S.K. 1993. Agonostic Behaviour of Rhesus Monkeys (Macaca mulatta) and 

Hanuman langur (Presbytis entellus) in Shimla. Ph.D. Thesis Himachal Pradesh University, 

Shimla. 
 

35.  Srivastava, A. 1989. Feeding Ecology and Behaviour of Hanuman langur, Presbytis 

entellus. Ph.D. Thesis. Univ. of Jodhpur. 
 

36.  Stanford, C.B. 1991. The diet of the capped langur (Presbytis pileata) in moist deciduous 

forest in Bangladesh. Int. J. Primatol., 12 (3) : 199 – 215. 



         Bhartiya Shodh Patrika      
 

                         Volume-3, Issue-4 Quarterly (Oct 2022 to Dec 2022)        ISSN- 2582-6824 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 
          

8

 

37.  Struhsaker, T.T. 1975. The Red Colobus Monkey. Chicago University Press, Chicago. 
 

38.  Sugiyama, Y. 1964. Group composition, population density and some sociological 

observations of Hanuman langurs (Presbytis entellus). Primates, 5: 7-37. 
 

39.  Sunderraj, S.F.W. 1998. The Ecology of the endangered Nilgiri langur (Presbytis jihnii) on 
Mundan Thurai Plateau, Kalakad – Mundanthurai Tiger Reserve, Tamilnadu, South India. 

Ph.D. Thesis. Submitted to Saurashtra University, Rajkot. 
 

40.  Wangchuk, T. 1995. A census and Biogeography of Golden Langurs (Presbytis geei) in 
Bhutan. Tiger paper, 22: 3 (July – Sept.) 
 

41.  Winkler, P. 1981. Zur oko-ethologie freilebender Hanuman Languren (Presbytis entellus 

entellus Dufresne, 1797) in Jodhpur (Rajasthan), Indien. Unpubl. Ph.D. dissertation, 

University of Gottingen. 
 

42. Mathur, V., Bhatnagar, P., Sharma, R. G., Acharya, V., & Sexana, R. (2002): Breast 

cancer incidence and exposure to pesticides among women originating from Jaipur. 

Environment international, 28(5), 331-336. 

43. Ingber,S.Z., Buser,M.C., Pohl,H.R., Abadin,H.G.,Murray, H.E.,Scinicariello.F.(2013): 

DDT/DDE and breast cancer: a meta-analysis. Regul Toxicol Pharmacol., vol. 67, no. 3, 

pp. 421-33. 

44. Yaduvanshi. S.K, Srivastava.N, F. Marotta.F, S. Jain.S and H. Yadav.H.( 2012): 

Evaluation of micronuclei induction capacity and mutagenicity of organochlorine and 

organophosphate pesticides, Drug Metab Lett., vol. 6, no. 3, pp. 187-97. 

45. Agency for Toxic Substances and Diseases Registry (ATSDR)/US Public Health 

Service, Toxicological Profile for 4,4'-DDT, 4,4'-DDE, 4, 4'-DDD (Update). ATSDR. 

Atlanta, GA.1994. 

46. Repetto.R and Baliga.S.S.(1997): Pesticides and Immunosuppression: The Risks to 

Public Health,” Health Policy Plan., vol. 12, no. 2, pp.97-106. 

47. Corsinia.E., Sokootib.M., Gallia.C.L., Morettoc.A and Colosiob.C. (2013):Pesticide 

induced immunotoxicity in humans: A comprehensive review of the existing 

evidence,Toxicology. vol. 307, pp. 123–135, May. 

48. Dewailly.E., Ayotte.P., Bruneau.S., Gingras.S., Belles-Isles. M and Roy.R.(2000): 

Susceptibility to infections and immune status in Inuit infants exposed to 

organochlorines, Environ Health Perspect., vol.108, no.3, 205–211, March.  

49. Rathore. M., Bhatnagar. P., Mathur. D and Saxena. G.N. (2002): Burden of 

organochlorine pesticides in blood and its effect on thyroid hormones in women,” Sci 

Total Environ., vol. 295, no. 1–3, pp. 207–215, August. 

50. Pant.N., Kumar.R., Mathur.N., Srivastava.S.P.,Saxena. D.K and Gujrati.V.R.(2007): 

Chlorinated pesticide concentration in semen of fertile and infertile men and correlation 

with sperm quality” Environ Toxicol and Pharmacol., vol. 23, no. 2, pp. 135–139, 

March.  

51. Tiemann.U. (2008): In vivo and in vitro effects of the organochlorine pesticides DDT, 

TCPM, methoxychlor, and lindane on the female reproductive tract of mammals: A 

review, Reproductive Toxicology., vol.25, no. 3, pp. 316–326, April. 



         Bhartiya Shodh Patrika      
 

                         Volume-3, Issue-4 Quarterly (Oct 2022 to Dec 2022)        ISSN- 2582-6824 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 
          

9

52.  Colborn.T., Vom Saal. F.S., Soto A.M (1993): Developmental Effects of Endocrine-

Disrupting Chemicals in Wildlife and Human,” Environ. Health. Perspect, vol. 101, no. 

5, pp.378-384, October. 

53. Mercier. M (1981): Criteria (Dose Effect Relationships) for Organochlorine Pesticides 

Report, Published for the Committee of the European Communities by Pergamon Press. 

54. Mactutus, C.F and Tilson, H.A (1986): Psychogenic and neurogenic abnormalities after 

perinatal insecticide exposure. In: Hand book of behavioral teratology. Ed. by Edward, 

P.R. and Charles, V.V. Plenum Press, NY, 335-91. 

55. Van Wendel de Joode.B., Wesseling.C., Kromhout.H., Monge. P., García. M and 

Mergler. D. (2001): Chronic nervous-system effects of long-term occupational exposure 

to DDT, Lancet, vol. 357, no. 9261, pp. 1014–1016, March. 

56. Saxena, M.C., Siddiqui, M.K.J., Seth, T.D and Krishnamurti, C.R. (1981): 

Organochlorine pesticides in specimens from women undergoing abortion, premature 

and full-term delivery. J. of Anal. Toxicol.5, Jan/ Feb. 

57. Saxena, M.C., Siddiqui, M.K.J., Bhargava, A.K., Seth, T.D., Krishnamurti, C.R and 

Kutty, D. (1980): Role of chlorinated hydrocarbon pesticides in abortions and premature 

labour. Toxicology. 17. 323-31 

58. Tyagi.V., Garg.N., Mustafa. M.D., Banerjee, B.D and Guleria. K. (2015): 

Organochlorine pesticide levels in maternal blood and placental tissue with reference to 

preterm birth: A recent trend in North Indian population, Environ Monit Assess., 

vol.187, no. 7, pp. 471, July. 

59. Chen.Q., Zheng.T., Bassig.B., Cheng.Y., Leaderer.B., Lin.S., Holford.T., Qiu.J., 

Zhang.Y., Shi.K., Zhu.Y., Niu.J., Li.Y., Guo.Y.H., Huand.X and Jin.Y.(2014): Prenatal 

Exposure to Polycyclic Aromatic Hydrocarbons and Birth Weight in China,” Open 

Journal of Air Pollution, vol.3, pp. 100-110. 

60. India Environment Portal Knowledge for change, 30/10/1998. 

61. Dewan, P., Jain, V., Gupta, P., & Banerjee, B. D. (2013). Organochlorine pesticide 

residues in maternal blood, cord blood, placenta, and breastmilk and their relation to 

birth size. Chemosphere, 90(5), 1704-1710. 

62. Sharma. M. (1996). Transplacental movement of pesticides in women from Jaipur. 

Ph.D. thesis submitted to department of Zoology, University of Rajasthan, Jaipur, 

Rajasthan, India. 

63. Sharma, M., & Bhatnagar, P. (1996). Organochlorine pesticides and preterm labour in 

human beings. Current Science, Vol. 71, No. 8, pp. 628-631. 

64. Sharma, M. & Bhatnagar, P. (2017). Pesticide burden in women from Jaipur in relation 

to ethnicity, religion and addiction habit. International Journal of Environmental Science 

and Development, Vol. 8, No. 3, 216-220. 

65. Agarwal, H.C., Pillai, M.K.K., Yadav, D.V., Menon, K. B and Gupta, R. K. (1976): 

Residues of DDT and its metabolites in human blood samples in Delhi, India. Bull. 

World. Hlth. Orgn.54, 349-51 

66. Sharma, Mamta (2018): Organochlorine Pesticides in Mothers Blood: Threat to Future 

Generations. ESSENCE Int. J. Env. Rehab. Conserv. IX (2): 143 — 153. 

 
 



         Bhartiya Shodh Patrika      
 

                         Volume-3, Issue-4 Quarterly (Oct 2022 to Dec 2022)        ISSN- 2582-6824 

Website - www.shodhpatrika.com                    E-Mail : kavitasharwan@gmail.com 
          

10

 


