
Nepalese Journal of Zoology│ Online Volume 2 Issue 1 │ November 2014│ Page 1 

 

Association of Anaemia with Parasitic Infection in Pregnant Women 

Attending Antenatal Clinic at Koshi Zonal Hospital 

                          

Manju Chaudhary and Mahendra Maharjan 

Central Department of Zoology, Tribhuvan University, Kirtipur, Kathmandu, Nepal 

For correspondence: mmaharjan@cdztu.edu.np 

                                          

Abstract 

Intestinal parasitic infections associated with anaemia during pregnancy have direct negative impact 

on the health of expected mother and developing baby. In order to assess the association between 

anaemia and parasitic infection during pregnancy, a total of 200 stool samples from pregnant women 

on their first consultation to antenatal service in Koshi Zonal Hospital were collected from April to 

August 2012. The stool samples were examined for intestinal parasites by direct smear technique, 

while haemoglobin level of pregnant women were collected from laboratory record of the hospital. 

Out of 110 anaemic pregnant women 40(36.3%) had parasitic infection, while from 90 non-anaemic 

pregnant women; only 18(20%) of them were infected with intestinal parasites. The association of 

anaemia with intestinal parasite was statistically significant (p<0.008). The prevalence of Hookworm 

(76.9%) was most prevalent infection followed by Ascaris lumbricoides (73.3%) in anaemic pregnant 

women. The mean Haemoglobin (Hb) level of pregnant women with single parasite and with multiple 

infection was 10.4 ± 1.80 gm/dl (mild anaemia) and 9.81 ± 0.84 gm/dl (moderate anaemia) 

respectively. However, the overall prevalence of the parasitic infection among pregnant women was 

58(29%). A. lumbricoides (32.3%) was the most predominant followed by Hookworm (26.1%), 

Giardia lamblia (21.5%), Entamoeba histolytica (10.7%), Trichuris trichiura (6.15%), Strongyloides 

stercoralis (1.5%) and Hymenolepis nana (1.5%). An integrated programme for the control of this 

parasitic infection should be regarded as an issue of public health priority in order to reduce the 

degree of anaemia during pregnancy. 
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Introduction 

Intestinal parasitic infection (IPI’s) caused by pathogenic helminthes and protozoan species are 

endemic throughout the World. Intestinal parasitic infections (IPI) constitute a global health burden 

causing clinical morbidity in 450 million people, many of these are women of reproductive age and 

children in developing countries (Quihui et al. 2006).  The major IPI’s of global public health concern 

are the protozoan species Entamoeba histolytica and Giardia intestinalis and the soil transmitted 

helminthes A. lumbricoides, T. trichiura , and Hookworm (WHO 1999, WHO 2000). Amoebiasis, 

Ascariasis, Hookworm infection and Trichuriasis are among the ten most common infections in the 

world (WHO 1987). The incidence and prevalence of these parasitic pathogens varies both between 

and within countries (Mata 1982, Montresor et al. 1998). Gastrointestinal helminth infections rank 

fourth in the top ten infectious diseases in Nepal (Magar et al. 2011). An epidemiological study by 

Brooker et al. (2008) estimated one-third of all pregnant women in developing countries were infected 

with Hookworm. Hookworm infection is a recognized major contributor to gastrointestinal blood loss; 

causing malnutrition and anaemia (Crompton 2000, Dreyfuss et al. 2000 and Stephenson et al. 2000). 

Hookworm infestation was significantly related with anaemia (Shah and Baig 2005), and were 
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considered as stronger predictors of anaemia in pregnant women (Navilsky et al. 1998, Bondevik et 

al. 2000, Dreyfuss et al. 2000 and Brooker et al. 2008).  

Prevalence of anaemia among pregnant women in developing countries averages 56% with a range of 

35%-100% among various regions of the world (WHO 1992). Studies from South-Asian countries 

(Bondevik et al. 2000 and Dreyfuss et al. 2000) have estimated 75% prevalence of anaemia among 

pregnant women, the highest in the world (WHO 1998). Dreyfuss et al. (2000) showed the prevalence 

of anaemia to be 73% in the plains of Nepal and Shah and Baig (2005) reported prevalence of 

anaemia to be 66%  in eastern Nepal, while according to the Demographic Health Survey in 2006 of 

Nepal, prevalence of anemia in pregnant women  is 42%. 

Materials and Methods 

The study was done in Koshi Zonal Hospital (KZH), Biratnagar, it was designed to include the all the 

pregnant women coming for their antenatal care except those pregnant women, who were already on 

iron supplement, or who had been dewormed by anti – helminthic drug. Altogether 200 stool samples 

from pregnant women from April to August 2012 were collected. The entire stool sample was 

examined in the laboratory of KZH by direct smear method; both stained and unstained preparations 

were used for detection of intestinal parasites. Both the Macroscopic and microscopic examinations 

were conducted for laboratory diagnosis of helminth parasites. The Haemoglobin report of respective 

pregnant women was recorded from record file of haematology department of KZH. 

Results 

Out of the 200 stool samples examined, 58(29%) were positive with one or more intestinal parasites. 

The prevalence of specific intestinal parasitic infection found showed that A. lumbricoides was the 

most predominant 21(32.3%), followed by Hookworm 17(26.1%), Giardia lamblia 14(21.5%), 

Entamoeba histolytica 7(10.7%), T. trichiura 4(6.15%), Strongyloides stercoralis 1(1.5%) and 

Hymenolepis nana 1(1.5%).  

Among 58 positive cases, 51(88%) included infection with single parasite, and 7(12%) were infected 

by two species of parasites. The occurrence co-infection of Ascaris and Hookworm infection was 

more prevalent i.e. 4(57.1%) than infection of A. lumbricoides and T. trichiura, A. lumbricoides and 

H. nana, and E. histolytica and G. lamblia in which one case was observed in each (14.3%). Among 

infected samples, almost two-third of the parasites belonged to helminthes parasites 44(67.7%) 

whereas protozoan in one-third of parasite 21(32.3%)  (Table 1).  

Table 1.  Prevalence of specific intestinal parasitic infection in pregnant women (N=58). 

Parasites     Frequency Percentage 

Protozoan parasites 

Giardia lamblia 

Entamoeba histolytica 

 

       14 

        7 

 

    21.5% 

    10.7% 

Nematodes 

A. lumbricoides 

Hookworm 

T. trichiura 

Strongyloides stercoralis 

 

        21 

        17 

         4 

         1 

 

     32.3% 

     26.1% 

     6.15%  

     1.5% 

Cestodes 

Hymenolepis nana 

 

         1 

 

     1.5% 

There was a significant association of anaemia with intestinal parasitic infection (p<0.008). The 

haemoglobin level of 110(55%) of the study population were anaemic. Among these anaemic 

pregnant women, 40(36.3%) of them had parasitic infection. Similarly the haemoglobin level of 
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remaining 90(45%) cases were within normal range, and only 18(20%) of them were infected with 

intestinal parasites (Figure 1).  

 

Figure 1. Prevalence of parasitic infection in anaemic and non anaemic pregnant women 

However, the mean Hb level of pregnant women without any parasites was 11.1 ± 1.5 gm/dl whereas 

with multiple infections recorded the lowest mean Hb levels of 9.81 ± 0.84 gm/dl (moderate anaemia).  

The mean Hb levels of pregnant women who were with single parasitic infection were 10.4 ± 1.80 

gm/dl (mild anaemia). Using the one-way ANOVA test, there was a significant difference within the 

groups (p<0.008). 

Table 2. Prevalence of anaemia within different specific species of intestinal parasites 

      Species                      Haemoglobin level 

      Anaemia    Non-anaemia 

Giardia lamblia    9(69.2 %)    4 (30.8%) 

Entamoeba histolytica    1(16.7%)    5 (83.3%) 

A. lumbricoides    11(73.3%)    4 (26.7%) 

Hookworm    10(76.9%)    3 (23.1%) 

T. trichiura     2 (66.7%)    1 (33.3%) 

Strongyloides stercoralis    1 (100%)        - 

Multiple-infection    6(85.7%)    1 (14.3%) 

Table 2 shows the prevalence of anaemia within the different specific species of Intestinal Parasites. 

Among those infected with Hookworm 10(76.9%) of them were anaemic. Similarly, in case of 

pregnant women who were infected with A. lumbricoides 11(73.3%), Giardia lamblia 9(69.2%), T. 

trichiura 2(66.7%) and Strongyloides stercoralis 1(100%) of them were anaemic. Additionally, 

6(85.7%) of dual infection was affected with anaemia. In contrast to those, infected with Entamoeba 

histolytica, only 1(16.7%) were anaemic case. 
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Discussion and Conclusion 

Intestinal parasites are worldwide in distribution. Poverty, illiteracy and different aspects of culture 

may play leading role in increasing rate of prevalence of parasites. Among 200 stool samples 

collected from the pregnant women, 58(29%) were infected by at least one type of intestinal parasites. 

This high rate of prevalence among pregnant women may be associated with unsanitary living style, 

poor socio-economic condition, usual contact with soil and consumption of vegetables, fruit and water 

contaminated with infected faeces, walking bare foot in faecal contaminated open area which was not 

considered in this study.  

Overall prevalence rate of IPI among pregnant women showed comparatively less than several studies 

which showed higher rate (Nauvilsky et al. 1998, Dreyfuss et al. 2000, Rodriguez-Morales et al. 2005 

and Shah and Baig 2005). Comparable prevalence of IPI was, however reported in some other studies 

(Vaidya and Acharya 1998, Ozumba et al. 2005, Fuseini et al. 2010 and Sehgal et al. 2010). This 

might be due to the difference in geographical location and economic status. Rai et al. (1994) 

concluded that the annual rate of positivity for STH ranged from 18.0-36.6%. The factors influencing 

soil transmitted helminth infection includes natural factors such as temperature and humidity and 

socio-ecological factors, structure of dwelling, life style, and habits of food consumption. 

In this study seven different types of specific intestinal parasites were found which were A. 

lumbricoides (32.3%), Hookworm (26.1%), Giardia lamblia (21.5%), Entamoeba histolytica (10.7%), 

T. trichiura (6.15%), Strongyloides stercoralis (1.5%) and H. nana (1.51). Ascaris lumbricoides was 

the leading parasite followed by Hookworm. All these parasites had also been reported from Terai 

area Sarlahi District (Nauvilsky et al. 1998), in hilly area i.e. Dhankuta District (Shah and Baig 2005), 

in Venezuela (Rodriguez-Morales et al. 2005). The occurrence of helminthic infection at high rates 

among pregnant women is an indicative of faecal pollution of soil, domestic water supply around 

homes due to poor sanitation, ignorance of the mode of transmission of these worms and improper 

utilization of latrine and poor personal hygiene among the study population. 

The present study had shown A. lumbricoides (32.3%) as the most prevalent intestinal helminth 

parasite followed by Hookworm (26.1%). This result is in agreement with that reported previously 

(Abebe et al. 2008, Van Eijik at el. 2009 and Rai et al. 1994) which also showed A. lumbricoides as 

the most prevalent helminth followed by Hookworm.  

The result of this study was in favour with Navilsky et al. (1998) and Dreyfuss et al. (2000) that 

Hookworms were the stronger predictors of anaemia in pregnant women and Hookworm as the most 

prevalent helminth parasite in anaemic pregnant women (Nauvilsky et al. 1998, Shah and Baig 2005). 

General specific prevalence of Hookworm (26.1%) was relatively the second most common parasite 

species identified in this study. This prevalence rate is low when compared with the value from other 

studies in various parts of the country both now and in the past. Navilsky et al. (1998) reported 

infection rate of 78.8% in rural plain of Nepal, Dreyfuss et al. (2000) reported 74.2% in the plain of 

Nepal, and Kunwar et al. (2006) reported 53% in Himalayan region of Nepal. Comparable prevalence 

of Hookworm was reported in Vidya and Acharya (1998) study only 15.7% in Maternity Hospital, 

Kathmandu. Poor sanitary disposal of human faeces and indiscriminate defecation are the principal 

factors in the etiology of Hookworm infection (Mordi and Ngwodo 2007). However, the high 

prevalence of intestinal nematode recorded in this study indicates high level of unhygienic practices 

which enhanced transmission in the community.  

This study had shown 110(55%) pregnant women attending antenatal care at KZH were anaemic 

patient, among those anaemic pregnant women 40(36.3%) had parasitic infection, while 90(45%) 

pregnant women were non-anaemic with 18(20%) among them with parasitic infection. The 

prevalence rate shows the association of anaemia with intestinal parasite was statistically significant 

(p=0.008). Pregnant women having multiple infections showed  the lowest mean Hb levels of 9.81 ± 
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0.84 gm/dl (moderate anemia) while the mean Hb levels of pregnant women infected with single 

parasite was 10.4 ± 1.80 gm/dl (mild anaemia). 

There are many studies on anaemia, both hospitals based and community based in pregnancy in 

Nepal, which are comparable to the result of this study. In hospital based study done by Bonevik et al. 

(2000) showed prevalence of anemia 62.2% in Kathmandu, while  Adak and Nazri in 2006 showed 

54.6% in another study conducted in young girls and pregnant women of Birgunj, and study 

conducted by Marahatta in 2009 showed 42.6% in NMCTH. Similarly high prevalence (50% - 60%) 

(Ulstein et al. 1988) of anaemia were noted in various community based studies particularly important 

studied carried out by Shah and Gupta (2002) showed that prevalence of anaemia in adolescent girls 

in Dharan, a town in eastern region of the country was 68.8%. The probable reason for low proportion 

of women with anemia in our study may be due to the fact that this study is hospital based study 

which is located in the city. The women who come for antenatal care to the hospital are slightly better 

informed with good health awareness. Although we cannot generalize the results of this study to the 

overall prevalence of anemia in this region but can envisage that the real prevalence of anemia in this 

area could be much higher. 

In conclusion, the prevalence of IPI and anaemia in pregnant women varies greatly for asymptomatic 

infection to severe infection. The effect depends on parasitic load and immune status of the pregnant 

women.  Based on results obtained from this study, we would like to recommend for early diagnosis 

and treatment of IPI and anaemia in order to maintain proper health among pregnant women. 
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Abstract 

The physico-chemical parameters like temperature, transparency, water depth, pH, dissolved oxygen 

(DO), carbon dioxide and alkalinity of pond water were recorded to range between 18 – 28 °C, 18 – 

21 cm, 46 - 95 cm, 6.7- 7.5,  4.7 - 8.5 ppm, 5.0 - 17.6 ppm and 24 - 32 ppm respectively. Exotic carps 

like 3000 common carps, 3000 grass carps and 4000 silver carps were released into ponds with the 

average weight and length of all fishes about 8.0 gm and 4.0 cm. The average weight of fishes were 

740 gm, 700 gm and 630 gm of silver carp, common carp and grass carp respectively at a time of 

harvesting. The average lengths of silver carp, grass carp and common carp were 35 cm, 25 cm and 22 

cm respectively. The specific growth rate (SGR) of experimental fishes were ranging from 0.421 – 

0.437 %. Only 15% of total fishes survived with a total weight of 1050 kg. The condition factor of 

silver carp was found highest after one month of fish release in the pond (12.5) and dropped 

consistently in second (8.2) and third months (3.4). From fourth to ninth months, the condition factors 

were recorded more or less similar ranging from 1.5 to 1.9. 

Key words: Aquaculture, Carps, DO, Fish culture, SGR  

Introduction 

Aquaculture is the fastest growing food producing sector in the world and it is responsible for 

approximately 50% of all human consumed fish (Diana 2009).  Fish culture of both indigenous and 

exotic species is practiced in Nepal also and the area under fish culture is expanding with improved 

technology inputs intensifying production and higher yields. Aquaculture sector had seen a marked 

increase in production in Nepal over the last 40 years (Pradhan 2013).  

The expansion of fish culture will certainly increase the availability of animal protein rich food along 

with socio-economic development among rural communities. In Nepal, semi intensive aquaculture 

package is suitable for local poor communities utilizing indigenous knowledge of management and 

local low cost inputs. The system is more appropriate for rural aquaculture to satisfy the needs of 

small scale farming households and poor consumers (Edwards and Demaine 1988). Aquaculture will 

help to integrate rural development by generating employment opportunities for many unemployed 

and under employed people in the rural areas of developing country. Aquaculture in ponds seemed to 

have emerged as the most popular and viable activity in the overall aquaculture development endeavor 

in the Asian region, particularly in poor country like Nepal where people are undernourished. Several 

small aquaculture projects in the country have had positive results regarding issues such as income 

generation and women empowerment (Bhujel et al. 2008).  

Materials and Methods 

The experiment was performed at Madhyapur Thimi, Kamerotar. It lies at the altitude of about 1300 

m above sea level. The total fish farms area covered about 0.13 ha with 3 ponds and total water 

surface area of about 0.1 ha. Remaining area close to ponds was used for vegetable growth like 

tomato. The farm is supplied with boring water. Exotic carps like 3000 common carps (Cyprinus 

carpio), 3000 grass carps (Ctenopharyngodon idella) and 4000 silver carps (Hypopthalmichthyus 

molistrix) were released into ponds with the average weight and length of all fishes about 8.0 gm and 

4.0 cm. The fish were fed with the rice bran, soybean oil cake and wheat flour along with banana 
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leaves and locally available grass species at 3-5% body weight. In this study, about 640 kg feed was 

prepared for the carps. The fishes are also given blood of cattles to increase the protein level in food 

from nearby slaughter house. The cost of feed was about Rs. 28/kg. The total cost of feed was Rs. 

15000. The carps were given 40% of protein during fry and fingerling stage and 25% during grow out 

stage. In April 2013, 75 ducks were also reared in the farm to supply organic manure in the ponds.  

The physico-chemical parameters such as temperature, transparency, dissolved oxygen, hardness, pH 

of water and growth measurement of fishes were recorded every month. For growth measurement, 

few fishes were collected with the help of a scoop - length and weight was measured with the help of 

a meter scale and weighing balance. After measurement, all fished were released into the respective 

ponds.  The condition factor of highest growth fish (Silver carp) was calculated from the relation of 

length and weight.  

Results 

Physico-chemical parameters 

The water temperature ranged between 18-290C whereas air temperature ranged between18-290C. The 

monthly variations of average water transparency were not very high ranging from 18 to 21 cm, but 

variations of water depth was significantly high ranging from 46 – 95 cm in the month of June and 

July.  DO ranged from 4.7 to 8.5 ppm; the lowest DO was recorded in May and highest in July. There 

was slight monthly variation in pH throughout the study period and the highest pH was found in early 

August which might be due to the increased photosynthetic activities of phytoplankton growth. The 

total alkalinity and free carbon dioxide were found to be between 20-35 ppm and 6.0 to 17.6 ppm 

respectively (Table 1).  

Table 1. Monthly variation of Physicochemical Parameters 

Growth of Fish 

A total of 1050 kg of fishes was harvested at the end of study. Average weight of silver carps grass 

carps and common carps reached 840 gm, 630 gm and 700 gm respectively. The specific growth rate 

(SGR) of experimental fishes were ranging from 0.421 – 0.437 %. The average lengths of silver carp, 

grass carp and common carp were 35 cm, 25 cm and 22 cm respectively (Table 2 and 3).  

Table 2. Average growth of fish 

Fish species Average wt at 

stocking (gm) 

Average wt at 

harvesting (gm) 

Average growth /day 

(gm) 

SGR % 

Common carp 8 700 1.53 0.431 

Silver carp 8 740 1.62 0.437 

Grass carp 8 630 1.38 0.421 

Parameters 2012 2013 

Aug Sept April May June July Aug. Sept Oct. 

Air Temp (oC) 21 23 25 28 27 20 18 21 20 

Water Temp  (oC) 20 24 27 29 28 21 19 23 18 

Depth (cm) 50 48 48 53 46 95 90 84 60 

Transparency (cm) 18 19 20 18.7 21 18 18.5 20 21 

Dissolved Oxygen 6.9 4.9 5.8 4.7 7.3 8.5 6.0 5.3 6.2 

Free CO2 (ppm) 15 9 13 8 6 7.1 10.2 9.7 17.6 

Total Alkalinity (ppm) 20 23 30 35 26 29 32 27 31 

pH 6.9 7.1 7.3 7.2 7.5 7.5 6.7 7.2 6.7 
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Figure 1. Average weight of Silver carp 

Table 3. Average length of fish 

Fish species Average Length stocking (cm) Average Length harvesting (cm) 

Common carp 4 22 

Silver carp 4 35 

Grass carp 4 25 

 

 

Figure 2. Average length of Silver carp 

Condition factor 

The condition factor of silver carp was found highest after one month of fish release in the pond 

(12.5) and dropped consistently in second (8.2) and third months (3.4). From fourth to ninth months, 

the condition factors were recorded more or less similar ranging from 1.5 to 1.9 (Table 4). 

Table 4. Condition factor for carp (Silver carp) 

Month Average length (cm) Average weight (gm) Condition factor 

August, 2012 4 8 12.5 

Sept., 2012 9 60 8.2 

April , 2013 13 75 3.4 

May, 2013 18 105 1.8 

June, 2013 24 219 1.6 

July, 2013 28 330 1.5 

August,  2013 31 500 1.6 

September, 2013 33 645 1.8 

October, 2013 35 740 1.9 
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Discussion 

Physico-chemical parameters 

The water temperature of experimental ponds was found to range from 18 - 290C and it was within 

optimum range for all the experimental exotic carps studied. Water temperature did not affect 

adversely the feeding pattern and growth of fish. The DO was found to be between 4.7 to 8.5 ppm 

which was ideal for the growth of the fish. Dissolved oxygen is by far the most important parameters 

in aquaculture. Low dissolved oxygen levels are responsible for high fish kills. Chakraborty (2009) 

stated DO of 3.1 - 5.6 ppm is good for fish growth and productivity. Carbon dioxide is commonly 

found in water from photosynthesis. Fish can tolerate concentrations of 10 ppm provided dissolved 

oxygen is high (Swann and LaDon 1990). The concentration of free CO2 ranged between 6.0 to 17.6 

ppm which was not hampering growth of fish in the present study. Alkalinity neutralizes acids 

without an increase in pH. This parameter is a measure of the bases, bicarbonates and carbonates. The 

alkalinity of the pond was found between 20 to 35 ppm which was also within permissible level. 

Similarly the pH ranged from 6.7 to 7.5.    

Growth and survival of carps 

Nearly about 3000 common carps, 3000 grass carps and 4000 silver carps were reared. Only 15% of 

total fishes survived at the end with nearly 1050 kg of fishes were harvested. The survival rate could 

have increased if fencing for snakes and other predatory birds maintained.  

The average weight of fishes were 740 gm, 700 gm and 630 gm of silver carp, common carp and grass 

carp respectively at the time of harvesting. The average lengths of silver carp, grass carp and common 

carp were 35 cm, 25 cm and 22 cm respectively. The specific growth rate (SGR) of experimental 

fishes were ranging from 0.421 – 0.437 %. Toyub et al. (2010) reported that the specific growth rate 

of H. molitrix was determined 0.21 to 2.84 fed on fishmeal and mustard oil cake. Similarly, the 

growth studies carried out in India and other countries have indicated that daily weight gains of grass 

carp vary from 1.7 to 14.7 gd-1 (Chander and Madan 1984).  

The high mortality in experimental fishes was recorded in present study. The survival of the fish 

depends on the stocking density, good feed-water supply and oxygen content. The growth rate is also 

influenced by physiochemical parameter, biotic factor like population density and availability of food 

in water. The physico-chemical parameters were found within permissible levels so it can be sorted 

out as adverse factor. The provision of feed to fishes was also well taken care with providing 

sufficient protein and other required nutrients.  

The release of 10,000 fingerlings in 0.1 ha pond area was extremely high, that is, 100,000 fingerlings 

in a hectare pond area was not advised in any literature. The harvest of 1050 kg of fishes from 0.1 ha 

pond area, reaches 10 ton of carps in a hectare. The production 10 ton of carps in a hectare in semi-

intensive aquaculture is a promising outcome of study. 
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Abstract 

Aphis fabae Scopoli, Aphis craccivora Koch and Aphis gossypii Glover were noticed infecting the 

Vicia faba L. in Bhaktapur Municipality. Among these aphid species Aphis fabae Scopoli was found 

to be serious pest. Intensity of aphid infestation in pesticide used pocket fields of commercial and non 

commercial faba growers are significantly different. Washing aphids off from plants with a steady 

blast of water, pinching the tops of the plants off, sprinkling ash around the infected part, sprinkling 

flour powder or chillies (Khursani) powder in early morning in presence of dew, Sisnu (Urtica dioica) 

soaked solution, Titepati (Artemisia vulgaris) soaked solution, garlic soaked solution, a spray of 

shampoo with little kerosene, sprinkling cow urine, organic pesticide called “Jaibik bishadi” and trap 

cropping practices bring pests under control especially if infestation is in early stages. The farmers 

failed to get real benefits from the use of pesticides despite it has resulted an extra cost.  Existing pest 

management practices proved to be less efficient. Most of commercial faba growers diverted towards 

other cash crops and the area of faba cultivation is decreasing year by year in Bhaktapur Municipality. 

Key words: Cow urine, Infestation, Organic pesticide, Pest management, Pocket field 

Introduction 

In today’s socio-economic context, developing ecologically sound pest management strategies has 

become a major and urgent concern as the intensive use of agrochemical inputs is recognized to have 

detrimental impacts on the environment (Stoate et al. 2001).  Technologies often have not been 

adopted or have failed with negative social consequences mostly because the research was conducted 

without adequate participation of farmers and with little consideration of farmers’ own knowledge, 

practices, needs, and desires (Trutmann et al. 1996, Prudent et al. 2007). 

When pesticides are the selected method for pest control, it is important that the products are used 

properly to ensure maximum efficacy, personal and environmental safety, and legal compliance. 

Careless handling of pesticides by operators may be due to willful negligence, lack of information, or 

lack of training. This can reduce pesticide efficacy and may pose a serious health risk for farmers 

(Salameh et al. 2004, Recena et al. 2006, Polidoro et al. 2008). In the absence of pest attacks, 

pesticide use only results in extra costs and no real benefits (WRI 1998). 

Materials and Methods 

The study was conducted in three phases: i) an initial survey to record the crop management practices 

followed by the farmers in 16 vegetable production pockets; ii) insects pest collection to identify 

them; and iii) individual questionnaires survey and focus group discussion (FGD) to find pest 

management practices and identify associated problems. In the 16 vegetable production pockets, 10 x 

10 cm2 quadrate (one quadrate on each vegetable production pocket) was taken for insect or pest 

sampling. With the regular interval of 15 days field sampling was done. Main road was considered as 

a transect point. At an intermediate spatial scale, sites were separated from one another by at least 300 

m but no two sites were 1 km distant. 

Section of aphid infected plants and stem were cut with knife and transferred with the help of brush in 

a transparent vial. Aphid pests were preserved in 70% ethanol. All aphids on faba are identified using 

the keys (Blackman and Eastop 2000) and species accounts with the help of expert and remaining 
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insect pests were identified with the different taxonomic literatures (Borror et al. 1981, Bolton 1995, 

Fauske et al. 2003) and comparisons with preserved specimens and high resolution photos taken by 

NIKON COOLPIX S8100 with NIKKOR 10X WIDE OPTICAL ZOOM Ed VR 12.1 Megapixels 

camera. SPSS 16.0 statistical software was applied for student’s t-test, and one way ANOVA.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Yearly average faba cultivated area in Bhaktapur Municipality  

 

Results and Discussion 

Aphis fabae Scopoli was found as major pest while Aphis craccivora Koch and Aphis gossypii Glover 

were found as minor pests. Gyawali (1997) reported Aphis fabae Scopoli as a major pest of faba and 

Aphis craccivora Koch as a minor pest. Aphid infestations destroy an entire plant and if left untreated 

then they spread to surrounding plants, as well. The population of Aphis fabae Scopoli, Aphis 

craccivora Koch and Aphis gossypii Glover were found during February to April, March and March 

to April respectively. Minks and Harrewijn (1987) considered aphids to be one of the most 

devastating pests in both agriculture and horticulture. Tamrakar (2001) found heavy infestation of 

Aphis craccivora Koch in leaves, flower and pod of Vicia faba in Siraha, Janakpur and Chitwan from 

December to March and higher intensity of Aphis gossypii infestation in Fabaceae from many areas of 

Nepal during September to November and March to April. 

Today the result-oriented traditional and eco-friendly techniques practiced by local farmers. The 

methods like washing aphids off from plants with a steady blast of water, pinching the tops of the 

plants off, sprinkling ash around the infected part, sprinkling flour powder or chillies (Khursani) 

powder in early morning in presence of dew, sisnu (Urtica dioica) soaked solution, titepati (Artemisia 

vulgaris) soaked solution, garlic soaked solution, a spray of shampoo with little kerosene, sprinkling 

urine of cow, organic pesticide called “Jaibik bishadi” and trap cropping practices were found to bring 

pests under control especially if the infestation is in its early stages. If the infestation is in late stages, 
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application of high doze pesticide against aphid at regular interval was reported to be desired. In 

different vegetable production pocket, the population and intensity of infestation level of pests were 

found variable. Population and intensity of infestation level of aphid were found to be less in the 

pocket field that have practice use of high doze pesticide than crop trapping, proper sowing date, and 

biological deterrents mixed solution spray. Shelton and Nault (2004) found trap cropping frequently 

failed to adequately reduce insect density without assistance from other management inputs, including 

pesticide treatments even when the pest shows a strong preference for the trap plant in laboratory or 

semi-field experiments too.  

Majority of respondents are found using pesticide since a decade. But the knowledge about pest 

biology, types of pesticide, and their mode of action, safety gears are still lacking. Almost all the time 

the pesticides are recommended by agro-vet owners and technician (mainly agro-vet owners). Most of 

farmers are using pesticide on the basis of their own experience, hit and trial method too. Detailed and 

valid information about many factors are still in needy condition with most of farmers. This 

complexity is further compounded by the fact that farmers usually have little or incomplete 

information about both the problem and the potential techniques to manage it. When pesticides are the 

selected method for pest control the products are not used properly to ensure maximum efficacy, 

personal and environmental safety, and legal compliance. Improper handling of pesticides by farmers 

due to negligence, lack of information and training were seen the most. This have reduced pesticide 

efficacy and pose a health risk to farmers also. Prudent et al. (2007) reported that the farmers may not 

be able to utilize the information properly due to the lack of necessary background knowledge about 

pest management practices and recommended training program that plays a crucial role to make 

appropriate pest management decisions and provides farmers with the technical knowledge. 

Proper proportionate combinations of several pesticides, skill on pesticide formulation are still in 

needy condition with farmers. Due to this the intensity of aphid infestation in pesticide used pocket 

fields of commercial and non commercial faba growers are significantly different (t = 2.634, P≥0.05, 

and df = 23). Beside some of commercial young farmers, most of farmers of Bhaktapur Municipality 

are not clear on pest biology, types of pesticide, and their mode of action. Efficacy of pesticide in 

commercial and non commercial faba growers’ pocket fields are also different. The ANOVA was not 

significant, F (2, 45) = 3.981, p = 0.26 suggesting efficacies of pesticide in commercial and non 

commercial faba growers’ pocket fields are different. Efficacy of pesticide at young trained 

commercial farmers was more than that of others. Awareness and training programs which can play a 

crucial role in pest management decisions are needed in the floor of farmers. Polidoro et al. (2008) 

reported handling of pesticides by operators due to willful negligence, lack of information, or lack of 

training reduces pesticide efficacy and pose a serious health risk for farmers. 

Atreya (2007) reported the poor knowledge of pest biology and pest management practices, violation 

of the recommended rate of a pesticide, erroneous beliefs about safety practices required during 

pesticide use, and poor maintenance of spraying equipment reduce pesticide performance in the field 

and several characteristics of farmers including personal beliefs, perceptions, and objectives plays a 

vital role in decisions on pest management programs.  

Today the trend of incidence of this pest was increasing day by day. It was found that commercially 

faba growing farmers diversified to other cash crops due to heavy loss by insect pests as their income 

was not proportional to their effort and investment in growing faba beans. Area of V. faba cultivation 

is decreasing year by year (Figure 1). Nowadays only non- commercial farmers are following 

plantation of V. faba so as to preserve ancillary benefits of nitrogen fixation produced by this plant, 

and to preserve seed as well to have faba as meal sometime. 

Crews and Peoples (2004) reported the area sown to faba bean declining in the main countries of 

production such as China, and reflect a general trend since the 1960s for an increasing reliance by 

farmers upon N fertilizers rather than legume systems as a source of N input. 
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Conclusion and Recommendations 

The study shows three aphid species Aphis fabae Scopoli, Aphis craccivora Koch and Aphis gossypii 

Glover were noticed infecting Vicia faba L. in Bhaktapur Municipality. In Bhaktapur Municipality, 

pesticide use only results in extra costs but no real benefits to the farmers. Current pest management 

practices are found less efficient and economically feasible and bio-friendly. Most of commercial faba 

growers diverted towards other cash crops and the area of V. faba cultivation is decreasing year by 

year. 

Based on the findings of this research, the following recommendations have been made: 

1. Awareness and training programs which can play a crucial role in pest management decisions, 

providing farmers with the technical knowledge necessary for the selection of appropriate pest 

control methods and also for safe and effective pesticide use are needed for farmers. 

2. Practice of efficient and sustainable economically feasible and bio-friendly pest management 

technique that focuses on long-term prevention with the least amount of human and 

environmental health impacts by manipulating the entire ecosystem with the survey of insect pests 

and their natural enemies should be done. 

3. To make technologies adopt or have success with positive social consequences mostly any 

research work related to pest management shall be done with adequate participation of farmers 

and with adequate consideration of farmers’ own knowledge, practices, needs, and desires. 

 

Acknowledgements 

Authors are thankful to Prof Dr Ananda Shova Tamrakar for her support in the identification of aphid 

and also for providing related literatures. We are indebted to Mr Suresh Ghimire, staff of District 

Agricultural Department, Bhaktapur, agro-vet owners and local farmers of Bhaktapur Municipality for 

responding to queries and keenly participating in the interactions during the study. 

References 

Atreya, K. 2007. Pesticide use knowledge and practices: a gender differences in Nepal. Environ. Res. 

104: 305–311. 

Blackman, R.L. and Eastop, V. 2000. Aphids on the World’s Crops, 2nd ed. Wiley, Chichester, 466 p. 

Bolton B. 1995. A New General Catalogue of the Ants of the World. Harvard University Press. 504 p. 

Borror, D.J., De Long, D.M. and Triplehorn, C.A. 1981. Introduction to the study of insects, 5th ed. 

Philadelphia, Pa.: Saunders College, 928 p. 

Crews, T.E. and Peoples, M.B. 2004. Legume versus fertilizer sources of nitrogen: Ecological 

tradeoffs and human needs. Agriculture Ecosystem and Environment 102: 279-297.  

Fauske, G.M., Tinerella P.P. and Rider, D.A. 2003. A list of the lady beetles (Coleoptera: 

Coccinellidae) of North Dakota with new records from North Dakota and Minnesota. Journal of the 

Kansas Entomological Society 76: 38-46. 

Gyawali, B. K. 1997. Nepal Agricultural Research Council, personal communication, Khumaltar, 

Lalitpur, Nepal. 

Minks A.K., Harrewijn, P. 1987. Aphids. Their Biology, Natural Enemies and Control. Elsevier, 

Amsterdam, The Netherlands. 

Polidoro, B.A., Dahlquist, R.M., Castillo, L.E., Morra, M.J., Somarriba, E. and Bosque- Perez, N.A. 

2008. Pesticide application practices, pest knowledge, and costbenefits of plantain production in the 

Bribri–Cabe´ car Indigenous Territories, Costa Rica. Environ. Res. 108: 98–106. 



Nepalese Journal of Zoology│ Online Volume 2 Issue 1 │ November 2014│ Page 17 

 

Prudent, P., Loko, S., Deybe, D. and Vaissayre, M. 2007. Factors limiting the adoption of IPM 

practices by cotton farmers in Benin: a participatory approach. Exp. Agr. 43: 113–124. 

Recena, M.C.P., Caldas, E.D., Pires, D.X. and Pontes, E.R.J.C. 2006. Pesticides exposure in 

Culturama, Brazil – knowledge, attitudes, and practices. Environ. Res. 102: 230–236. 

Salameh, P.R., Baldi, I., Brochard, P. and Saleh, B.A. 2004. Pesticides in Lebanon: a knowledge, 

attitude, and practice study. Environ. Res. 94: 1–6. 

Shelton, A.M. and Nault, B.A. 2004. Dead-end trap cropping: a technique to improve management of 

the diamondback moth, Plutella xylostella (Lepidoptera: Plutellidae). Crop Protection 23: 497–503. 

Stoate, C., Boatman, N.D., Borralho, R.J., Carvalho, C.R., Snoo, G.R.D. and Eden, P. 2001. 

Ecological impacts of arable intensification in Europe. J. Environ. Manage. 63: 337–365. 

Tamrakar, A.S. 2001. Incidence and Distribution of Aphis craccivora Koch on various host plants in 

mid-hill and terai of Nepal. Nepal Journal of Science and Technology 3: 47-50. 

WRI 1998. World Resource 1998/1999. World Resource Institute (WRI), Oxford University Press, 

UK. 

  



Nepalese Journal of Zoology│ Online Volume 2 Issue 1 │ November 2014│ Page 18 

 

Habitat and Distribution of Chinese Pangolin (Manis Pentadactyla 

Linnaeus, 1758) in Nagarjun Forest of Shivapuri Nagarjun National Park, 

Nepal 

 

Namrata Bhandari and Mukesh Kumar Chalise 

Central Department of Zoology, Tribhuvan University, Kirtipur, Kathmandu, Nepal 

For correspondence: mukesh57@hotmail.com 

 

Abstract 

Pangolins belong to the least studied burrowing mammals whose information on distribution and 

ecology is still scarce in Nepal. Their distribution was studied in the Nagarjun forest of Shivapuri 

Nagarjun National Park (SNNP) during April 2013. We surveyed 700×60 m2 strip transects for 

indirect data collection, 140 quadrates of 10×10 m2 were used for vegetation analysis. Total 235 

burrows were recorded which were not uniform in distribution. Burrows were mostly distributed in 

the habitat dominanat by Schima wallichii, Castonopsis tribuloides, Castonopsis indica and Betula 

alnoides with canopy cover between 25-50% in brown soil and in northwest aspect in the elevation 

range between 1450-1550 m. Chi-square test revealed that there was a significant difference in the 

distribution of burrows according to different transects, altitude, aspects, soil, vegetation and crown 

cover. Wilcoxon test revealed there was a significant difference in the burrows dimension distributed 

in red and brown soil. Fresh burrows density was found to be 0.8333 burrows per hectare. 

Key words: Burrows, Castanopsis, Pangolins, Schima, SNNP  

Introduction 

There are only eight extant species of Pangolins confined to the Afrotropical and Indomalayan regions 

(Gaubert and Antunes 2005). Only two species are recorded in Nepal: Chinese pangolin (Manis 

pentadactyla) and Indian (M. crassicaudata) (Chalise 2008). Chinese pangolin is one of the Asian 

species representing the intermediate form between Malayan and Indian pangolin (Pocock 1924). 

Their range partially overlaps with those of Asian species (Heath 1992). They occur in the Himalayan 

foothills in eastern Nepal, Bhutan, India, Bangladesh, Myanmar, Vietnam, Thailand, China and 

Taiwan (Shrestha 2003, Duckworth et al. 2008). In Nepal they are distributed in sunny shaded hills of 

Kathmandu, Dhading, Kavre, Ramechap, Sindhulli Gorkha, Bardia (Chalise 2008, 2012). They are 

widely distributed in primary and secondary tropical forests (Chakraborty et al. 2002), limestone 

forests, bamboo forests, grasslands and agricultural fields (Gurung 1996). They dig their own burrows 

by moving their bodies side to side and excavating both sides and the roof of the passage (Heath 

1992). They are the only species from Nepal that has prehensile tail and can hang by it in tree 

branches. Their tail is also used to carry infants (Chalise 2000, 2008). 

They belong to susceptible species due to their taxonomic uniqueness (monotypic order: Pholidota, 

family: Manidae and genus: Manis), feeding habit is stenophagy (only eating several species of ant 

and termites), very low reproductive rate (usually one cub per litter, one litter per year) and strict 

requirement for habitat and very poor defense like moving slowly, shy, curling up into a ball when 

mailto:mukesh57@hotmail.com
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threatened (Wu et al. 2004). These are solitary, nocturnal, good climber though terrestrial and like 

other pangolins swims well (Chao 1989, Heath and Vanderlip 1988). 

Data are insufficient on pangolin distribution, population status and life histories to enable an 

assessment of their conservation needs and one of the major difficulties in studying wild pangolins 

has been the difficulty in locating those (Newton et al. 2008). It is known that pangolins are in serious 

decline throughout their range because of its illegal trades for food and medicines (Wu et al. 2004, 

Liou 2006 and Yang et al. 2007). In Nepal, Chinese pangolin is protected by National Parks and 

Wildlife Conservation Act, 1973 (Chalise 2008). It is listed as endangered in IUCN Red List Data 

(IUCN 2008) and  under Appendix II of the Convention on the International Trade in Endangered 

Species of Wild Fauna and Flora (CITES 2000). As an additional protective measure, the CITES 

authority passed a zero export quota in 2000, which bans all commercial trade in pangolins (Kang and 

Phipps 2003). 

Materials and Methods 

Study site  

The present study was carried out in the Nagarjun forest (from 27° 43’ 37.13” to 27° 46’ 22.84” N and 

from 85° 13' 52.97” to 85° 18’ 14.38” E), part of the Shivapuri Nagarjun National Park which covers 

an area of 16 km2. The study area extends from base of Nagarjun forest (around 1350 m asl) to top of 

Nagarjun hill (2100 m asl). It represents a typical intact of mid hill forest ecosystems and bears mostly 

sub-tropical type of climate and partly temperate climate (SNNP 2011, Chalise et al. 2013). The 

southern side is sunny and is evidently much drier than the northern forested side (Chaudhary 1998). 

Mean monthly rainfall ranges from 3.43 mm to 444.56 mm (July, August and September were the 

most precipitous months). The climatic data of the Nagarjun area is not available. According to the 

climatic data of nearest meteorological stations i.e. Panipokhari, Kathmandu, the average monthly 

relative humidity (at morning) ranges from 80.73% (April) to 87.42% (August) and average monthly 

relative humidity (at evening) ranges from 78.73% 

(April) to 87.73% (September). The mean monthly 

minimum temperatures of the area recorded was 3.9°C 

(January) to 20.35°C (July) and the mean monthly 

maximum temperatures of the area was recorded 18.63 

°C (January) to 29.56°C (June). 

Methods 

The potential habitats of pangolins were surveyed by 

using of strip transects (700×60) m2 for their indirect 

signs in the month of April. Burrows were taken as the 

most prominent indirect signs and were searched on 

either side of centerline up to 30 m. Burrows were 

classified as: Fresh burrows (recently very active), new 

(no active this year) and old burrows (more than one 

year old). Only fresh burrows were used for the density calculation. Dominancy of vegetation in each 

transect was find out by the vegetation analysis (Zobel et al. 1987) where frequency, relative 

frequency, density, relative density, dominance and relative dominance were calculated to get 

important value index (IVI), i.e. 

                IVI= relative frequency+ relative density+ relative dominance. 

Figure 1: Map of study area with transects 

used for study 
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For this, a quadrate size of 10 m×10 m for tree species was used. Each quadrate was alternatively 

placed at 50 m distance apart from one another. Total 140 quadrates were laid and number of tree 

species within the quadrate was recorded and their girth at breast heights (circumferences) was 

measured. Visual estimation was done for the canopy cover.  

Data Analysis 

We used R-Software (R-Console version 2.15.2) and microsoft excels for the statistical analysis while 

ArcGIS 9.3 was used for mapping. Chi- Square test was used to find out significant differences in the 

distribution of burrows of Pangolin in altitudes, transects, aspects, soil, vegetation and canopy cover. 

Wilcoxon test was used to find out the significant differences of depth and diameter of burrows 

distributed in red and brown soil. 

Results 

We recorded 235 burrows in the study area. Among them 35 were fresh, 41 were new and 159 were 

old which were not uniform in distribution. Distribution of burrows according to different attributes 

was studied (Table 1). The distribution of burrows was higher in Mudkhu (T3) followed by Sanagaun 

(T2) but least was in the Jamacho (T6), whereas most of the very active burrows were recorded at 

Helipad (T5). The distribution of burrows was higher at the altitude range of 1450 -1550 m (43.8%), 

followed by the range 1350-1450 m (23.4%) and the least was recorded from 1750-1850 m (1.3%). 

But more fresh burrows were at 1550-1650 m (34.28%). Aspect wise, distribution was higher at 

northwest aspect (45.3%) while least was observed from southeast and south west. The distribution 

was higher in the brown soil (83%) and 17% recorded from red soil. The distribution of burrows was 

high in the forest dominated by Chilaune (Schima/wallichii)/ (40%) where/as least in saur (Betula 

alnoides) (15.7%). The distribution was higher in the canopy cover of 25-50% (71%) while least 

above 75%.  
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Table 1. Burrows distributed along different attributes studied 

Note: BA = Burrow activities, F= Fresh Burrows, N= New Burrows, O= Old Burrows 

Dominancy of vegetation (tree species) in each transects was find out by calculating IVI (Table 2) 

Table 2. Transect wise total no. of tree species recorded with highest and lowest value  

Transects No. of Tree 

species 

Highest IVI value Lowest IVI value 

1. 21 Schima wallichii 76.33 Syzygium cumini 1.98 

2. 27 Betula alnoides 79.02 Ficus neriifolia 1.567 

3. 20 Castonopsis tribuloides 89.48 Myrsine semiserrata 3.62 

4. 24 Schima wallichii 63.38 Myrsine semiserrata 2.5 

5. 26 Schima wallichii 86.45 Acer oblongum 1.62 

6. 22 Castonopsis indica 71.22 Maytenus rufa 1.12 

7. 21 Schima wallichii 67.45 castonopsis indica 2.04 

8. 15 Castonopsis indica 78.15 Cinnamomum tamala 1.9 

9. 7 Castonopsis tribuloides 108.58 Myrsine semiserrata 4.13 

10. 7 Castonopsis indica 130.61 p7(unknown) 4.2 

There was a significant difference (Chi-square test) in the distribution of burrows according to 

different altitude, aspect, soil, vegetation and crown cover since P <0.05 for each attributes studied 

(Table 3). The average diameter and depth of the burrows distributed in the red soil were 22.17 cm 

and 2.31 m and in the brown soil were 18.98 cm and 1.36 m respectively. There was also a significant 

difference in the burrows dimension in red and brown soil P<0.05 (Table 4). Fresh burrows density 

was found to be 0.8333. 

Transects 1 2 3 4 5 6 7 8 9 10 

BA 

F 2 1 8 1 16 0 3 4 0 0 

N 5 3 16 1 4 0 6 1 2 3 

O 17 34 35 7 6 4 26 18 4 8 

Altitudinal 

Range (m) 
1350-1450 

1450- 

1550 

1550-

1650 
1650-1750 

1750-

1850 

1850-

1950 

1950-

2050 
   

BA 

F 5 10 12 4 0 3 1    

N 8 23 2 4 0 4 0    

O 42 70 12 3 3 23 6    

Aspect North 
North 

East 

North 

West 
South 

South 

East 

South 

West 
West    

BA 

F 0 5 12 10 1 1 6    

N 5 10 21 10 0 0 4    

O 13 22 71 13 3 3 34    

Dominant 

vegetation 
Chilaune 

Dhale 

Katus 

Musure 

Katus 
Saur       

BA 

F 22 4      8 1       

N 16 4 18 3       

O 56 30 39 34       

Canopy 

Cover % 
0-25 25-50 50-75 75-100       

BA 

F 1 34 0 0       

N 8 28 3 2       

O 37 107 13 2       

Soil Brown Red         

BA 

F 21 14         

N 33 8         

O 141 18         
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Table 3. χ2 test on burrows distribution with different attributes                                                                                                                 

                                                                                     

 

 

 

 

 

Table 4. Wilcoxon test for dimension of burrows 

 

 

 

 

The distribution map of the Chinese Pangolin showing their recent activities are plotted (Figure 2). 

They were mostly active in Helipad (T5) followed by Mudkhu (T3) whereas no fresh and new 

burrows were recorded in the T6 (Jamacho) which could show the recent activity of pangolin in that 

region. Only one new burrow was recorded from Ichnagu (T9). 

 

 

Discussion 

Distribution of burrows within the study area was not uniform. Maximum was recorded in Mudkhu 

(T3) followed by Swanagaun (T2) the reason might be the same kind of vegetation (Chilaune, Katus, 

Jhakrikath, etc) in both areas and the elevation range (1450 -1550 m) along with availability of food 

resources and the presence of water resources. Least was recorded in the Jamacho (T6), it might be 

due to the higher elevation range, the flow of continuous tourist to reach the Jamacho tower and also 

χ2  

 test 

χ2  

 Value 
df 

P- 

value 
Remarks 

Transects 69.20 18 0.0020 significant 

Altitude 35.45 8 0.0085 significant 

Aspect 24.95 12 0.0150 significant 

Soil 16.92 2 0.0002 significant 

Vegetation 21.77 6 0.0013 significant 

Canopy cover 15.79 6 0.0148 significant 

Wilcoxon test W- 

value 

P- 

value 

Remarks 

Depth in two type of soil 
6950.5 0.0000038 significant 

Diameter in two type of soil 
6282.5 0.00054 significant 

Figure 2. Map of Nagarjun with recent activities of Chinese Pangolin, 2013 
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the presence of inaccessible sloppy and stiff areas. Jamacho (T6), Simpani (T7), Aindada (T8) and 

Batasedada (T10) all lie at the higher elevation (above 1850 m) and have similar vegetation type. But 

in Aindada (T8) even though it was at higher elevation more burrows were recorded the reason might 

be the presence of water resource, available food resources (mounds of ants were scattered) and the 

less human interference. In Ichangu (T9) burrows were not recorded in those areas which were 

dominated by Quercus species. Preference to only certain kind of vegetation could be justified with 

further research. The greater no. of very active (fresh) burrows was recorded in the Helipad (T5); it 

might be due to the reintroduction of pangolins in this area. 

Burrows were mostly distributed at the range of 1450-1550 m and were also recorded beyond 2000 m, 

northwest aspect, in the habitat dominant with Chilaune (Schima wallichii), Musure katus 

(Castonopsis tribuloides), Dhale katus (Castonopsis indica) and Saur (Betula alnoides) in the canopy 

cover between 25-50 % in brown soil.  Burrows were distributed in the vegetation of herbs and shrubs 

species as well: Dryopteris sp., Siru ghans (Imperata cylindrica), Paniamla (Nephrolepis auriculata), 

chutro/(Berberis asiatica), aainselu (Rubus ellipticus). Heath (1992) and Wu et al. (2003) indicated 

the animal preference up to 1550 m while Chao (2001) and Chakraborty et al. (2002) recorded up to 

2000 m. Gurung (1996) and Acharya (2001) stated the pangolins’ preference to south facing slopes 

and in red (laterite soil) in Nagarjun which conflicts with this study finding. The reason might be that 

their study was concentrated only in the south facing slopes areas (Raniban, Ratamata and Jamacho) 

while this study was around the park. This might indicates local migration of the species since there 

exists a long years gap between those researches. Human disturbance can be the factor to press them 

towards less disturbed area. Since there is continuous flow of tourist in those areas (Raniban and 

Ratamata) and dense human settlements exists across the park boundary. 

Wu et al. (2003) recorded burrow entrance the distance of the source of interference (< 1000 m). This 

suggests they try to avoid disturbances. Heath (1992) reported burrows distribution in northern parts 

of Fujian and Jiangxi provinces with the acidic or yellowish red soil which is similar to this study. 

Suwal (2011) recorded more burrows in east facing slopes with brown soil. Preference to the certain 

aspect in different areas might be influenced by the climatic condition, availabilities of food and 

degree of human interference. The study conducted by Kaspal (2008) and Suwal (2011) showed their 

presence in both red and brown soil and their preference to brown soil which was similar to this study. 

Acharya (2001) recorded that Pangolin burrows were mostly found in Schima wallichi and Pine-

Schima forest. Wu et al. (2003) in winter in Dawuling Natural Reserve recorded they avoid vegetation 

density too high above 75% and too low less than 30% likewise in the Lama forest reserve it was 

recorded the vegetation cover of the pangolin habitat varied between 20% and 70% (Akpona et al. 

2008). 

The fresh burrow density was found to be 0.8333 burrows per hectare. The total burrow density 

recorded by Kaspal (2008) was 10.2/km2 and burrow density recorded by Suwal (2011) was 8 

burrows per hectare. There was a less burrow density as compared to those researches; the reason is 

the use of only fresh burrows showing sorts of recent activities and area covered was large where less 

fresh burrows were recorded (Bhandari 2013).  

Burrows in red soil were with more depth and diameter than compared for burrows in brown soil 

which conflicts with Kaspal (2008) showing more depth and diameter of burrows in brown soil. Soil 

composition might have played the role in this variation which can be justified with further 

researches. But average depth and diameter that was recorded for burrows in brown soil was similar to 

the burrows in brown soil studied by Suwal (2011), Kaspal (2008) and Yuan and Tsai (2001). Same 

patterns were found from the burrows of pangolin in brown soil from Sipadol forest and the 

Suryabinayak forest.  
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Conclusion 

Nagarjun seems one of the prime habitats for pangolins. Time and again confiscated pangolins are 

released here by authority. Therefore area should be taken under special attention for the conservation 

and research of pangolins. The study revealed that burrows were not uniform in distribution. Their 

distribution seems highly influenced by the altitude, aspect, soil type and vegetation type as well as 

amount of the food availabilities water, degree of human interferences and also weather conditions. 

There was a significant difference in the burrows dimension in different type of soil. 
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Abstract 

Visceral leishmaniasis (VL) is still posing a major public health threat in Terai belt of Nepal, mainly 

bordering Bihar State of India. In order to assess the epidemiological, diagnostic and treatment trends 

of visceral Leishmaniasis in Saptari district, a retrospective study was carried out assessing the 

available data of last five years (2007-2012).  Epidemiologically, VL cases seem to be in declining 

trend during last five years in Saptari district. The highest prevalence was recorded in the year 2007 

(31.5%) VL cases, which was reduced by 3.5% in 2012. Similarly, Diagnosis practice adopted in 

different treatment centres of Saptari district showed rK-39 as mostly practiced method compared to 

bone marrow aspiration technique, both in laboratory as well as in field condition. Therapeutic trend 

administered in VL cases showed that majority of the patients were treated with Miltefosine with 

different drug dosage compared to SAG and Amphotericin B. Eventually the cure rate was found to 

maximum with Miltefosine as it was also used in patients with antimony resistant cases. 

Key words: Bone marrow aspiration, Leishmania donovani, Miltefosine, rK-39, SAG 

 

Introduction 

Kala-azar or visceral Leishmaniasis is the disease caused by haemoflagellate, kinetoplastid parasite 

Leishmania donovani. This disease is transmitted to man by the bite of sandfly Phelebotomous 

argentipes. More than 21 species of Leishmania parasite have been associated with human infection 

(Albrecht 1998). There are three clinical forms of Leishmaniasis i.e. cutaneous Leishmaniasis caused 

by Leishmania tropica, Muco-cutaneous Leishmaniasis caused by Leishmania brazilliensis and 

visceral leishmaniasis caused by L. donovani. Visceral Leishmaniasis or Kala-azar is a severe chronic 

life threatening vector borne parasitic infection often caused by various strains of L. donovani, that 

occur in all the age groups including infants below the age of one year. While minority of infected 

individuals develop a full-blown visceral Leishmaniasis characterized by fever, hepatosplenomegaly, 

anemia, neutropenia, and hypergammaglobulinema (Karamian et al. 2007).  

Leishmaniasis is distributed worldwide, but mainly it is distributed in tropics and subtropics with a 

prevalence of 12 million cases and an estimated incidence of 0.5 million cases of VL and 1.5 million 

case of CL (Sundar et al. 2001). The disease is now endemic in 88 countries in five continents Africa, 

Asia, Europe, North America and South America with 350 million people are at risk (Desjeux 1992). 

About 90% of the global cases are reported from six countries Bangladesh, Ethiopia, Brazil, India, 

Nepal and Sudan (Bora 1999). In context of Nepal, the disease is endemic in 12 districts in the 

Eastern and Central Terai regions (WHO 2010).  

The techniques, which are used for demonstration of Leishmania parasite, are invasive and results into 

severe pain in the leishmaniasis patients. However, the demonstration of these parasites were 

performed by bone marrow aspiration, spleen aspiration lymph node biopsy etc. The current 

diagnostic method used in the demonstration of Leishmanial parasite where parasitological method, 
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serological method, detection of anti-k39 by immunochromatographic test, ELISA and DNA 

detection method.  

Drugs used in the treatment of VL cases are Pentavalent antimonial, Amphotericin B, Paramomycin 

and Miltefosine, alkyl phospholipids has the excellent anti-leishmanial activity and is the first 

effective oral treatment for visceral Leishmaniasis, as well as for antimony resistant infection. The 

recommended dosage is of 2.5 mg/kg-1 daily for 28 days. It is teratogenic and therefore drug cannot 

be used in pregnancy and females with 3 children bearing potential must observed contraception for 

the duration of treatment and an additional 3 months (Singh et al. 2006). 

Materials and Methods 

Detailed information recorded for each and every VL suspected patients  in District Public Health 

Office, Rajbiraj were collected from 2007/2008 to 2011/2012. Epidemiological status of the data was 

analyzed on the basis of the VL suspected cases to that of diagnostically confirmed cases.  History of 

the tools used for the confirmation of VL and antileishmanial treatment used were analyzed. 

Antileishmanial drug treatment failure and alternative treatment strategy applied up to the outcome 

were assessed. Obtained data were analyzed using SPSS (statistical package for the social sciences) 

version 16.0 of windows.  

Results 

Prevalence of visceral leishmaniasis in Saptari district during last five years showed the declining 

trend of VL cases from the year 2007 to 2012. Highest prevalence was recorded in the year 2007 with 

prevalence of 31.5% VL cases in Saptari district, which is reduced by 3.5% in 2012 (Table 1). 

Table 1: Prevalence of Visceral leishmaniasis in Saptari district during last five years 

Year wise cases Frequency Percentage 

2007/08  90  31.5%  

2008/09  82  28.7%  

2009/10  74  25.9%  

2010/11  30  10.5%  

2011/12  10  3.5%  

Diagnosis practice adopted in Saptari district for the diagnosis of VL was observed high (83%) with 

rk-39, during the year 2007 to 2012. However, Bone marrow was found to be only (4%) for 

identification of VL cases. This result indicated that rK-39 was the mostly applied diagnostic test to 

confirm the VL cases in Saptari district (Table 2). 

Table 2: Trend of diagnostic test used for VL confirmation in Saptari district 

Year Diagnostic test used Total 

 Bone 

Marrow 

(BM) (+ve) 

rK-39 (+ve) BM (-ve) 

rK-39 (+ve) 

BM (+ve) 

rK-39 (-ve) 

Others  

2007/08  2 (2.2%) 71 (78%) 10 (11%) 7 (7%) 0 (0%) 90 (32%) 

2008/09  8 (9.7%) 68 (82%) 4 (4%) 2 (2%) 0 (0%) 82 (29%) 

2009/10  1 (1.35%) 57 (77%) 1 (1.35%) 0 (0%) 15 (20%) 14 (26%) 

2010/11  0 (0%) 30 (100%) 0 (0%) 0 (0%) 0 (0%) 30 (11%) 

2011/12  0 (0%) 10 (100%) 0 (0%) 0 (0%) 0 (0%) 10 (4%) 

Total 11 (4%) 236 (83%) 15 (5%) 9 (3%) 15 (5%) 286 (100%) 

 

The trend of different drug used from the year 2007 to 2012 for the treatment of VL cases has been 

presented below. Out of 286 patients recovered, the highest number of drug used was Miltefosine 225 
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(79%) which was followed by Amphotericin B 60 (21%), in 2009/10 (82%),  in 2010/11 (93%) and 

100% percent in 2011/12. Similarly there is a decreasing trend of use of Amphotericin B, from the 

year 2007 25(28%), 2008 21(24%), 2009 12(16%) and in 2010 2(7%) while nil in the year 2070. 

Similarly SAG was only used in 1 patient during the year 2009. The data clearly indicated high 

efficacy of miltefosine in treatment of VL (Graph 1). 

 

 

                  Figure 1: Trend of antileishmanial drugs used in treatment of VL in Saptari district 

 

Drug administered in the VL patients and their cure rate during the year 2007 to 2012 indicated that 

the highest number of cases were recovered with miltefosine 190(66%), initial cure 34(12%) and 

death 1(0.03%). Similarly with fungizone recovered 45(16%), initial cure 9(3%) and death 0(0%) 

while relapse and defaulter is 6(2%) and SAG which has only been used in one patient of the year but 

the result is death. So the data revealed higher efficacy of miltefosine towards leishmaniasis (Table 3). 

Table 3. Cure rate of VL according to treatment regime during the year 2007 – 2012 

Antileishmanial 

drugs 

Recovered (%) Initial cure (%) Death (%) Others (%) 

Miltefosine 190 (66%) 34 (12%) 1 (0.03%) 0 (0%) 

Amphoterifin B 45 (16%) 9 (3%) 0 (0%) 6 (2%) 

SAG 0 (0%) 0 (0%) 1 (0.03%) 0 (0%) 

Total 235 (82.1%) 43 (15%) 2 (0.69%) 6 (2.1%) 

Discussion and Conclusion 

The analysis of prevalence of visceral leishmaniasis in Saptari district during last five year showed the 

declining trend of VL cases (31.5%) in the year 2007 to (3.5%) in the year 2012. This declining trend 

was observed in the number of cases in 2006, when the kala-azar elimination programme started, 

(targeting less than 1/10000 population by 2015), but between 2007 to 2010, there is an increasing 
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number of cases had been reported (BPKIHS 2010). It was supported by the national incidence of 

0.95 per 10,000 risk populations of Eastern and central Terai regions with incidence rate more than 1 

is only 3 districts, Morang, Saptari and Siraha (EDCD 2012). It has been reported that leishmaniasis is 

endemic in 88 countries, Particularly in Africa, Latin America, South and central Asia, the 

Mediterranean Basin and Middle East with over 200 million people at risk (WHO 2012). In American 

region, 3668 VL cases/year was reported (Rey et al. 2005), with the highest prevalence in Brazil 

(Latin America) with estimated 4200 to 6300 cases annually during 2002 to 2007 (Maia-elkhoury et 

al. 2007). In African region, 8569 cases/year was reported (Zijlstra et al. 1994, Seaman et al. 1996), 

which suggested that East African regions, seems to be more affected with VL cases compared to 

American region.  

Globally, the recent data shows that, estimated annual VL incidence in South Asia is about 162,100 to 

313,600 with high burden in countries like India, Bangladesh and Nepal (Singh et al. 2006, Bern et al. 

2005). India accounts far estimated 34,918 VL cases/year (Bora, 1999) and Bangladesh was estimated 

of 6224 VL cases per year (Singh et al. 2010) and Nepal, 1477 VL cases/year was reported (Pandey et 

al. 2011), which suggested that VL cases reported from Nepal were very low in comparison to that of 

India and Bangladesh respectively (WHO 2012).  

The trend of different drug, used for treatment of Kala-azar during year 2007 to 2012, indicated that 

highest number of drug used is miltefosine (79%) and is confirmed by the administration of 

Miltefosine to Kala-azar patients as an effective oral drug (Croft et al. 2003, Sunder et al. 2001). In 

addition to it, it is the only oral drug for therapeutic effect in KA cases when compared to other drugs 

like SAG and Amphotericin-B, which were given parentally and thus are very painful and 

inconvenient to the patients. In Asia and Indian subcontinent including Nepal, Miltefosine is the first 

line drug used in the treatment of VL cases (EDCD 2012).  

The VL cases had been sharply declined in 2012 compare to 2007 in Saptari district of Nepal. 

Diagnosis trend indicated that maximum number of cases was detected through rK-39 and it was 

assumed to be the confirmatory test for VL in laboratory as well as field condition. Therapeutic trend 

showed that Miltefosine is the standard first line treatment for VL cases compare to SAG and 

amphotericin B. 
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Abstract 

Macaques have been described as primarily frugivorous but Assamese macaques are highly folivorous 

and are omnivorous according to some studies. Systemic studies in feeding ecology of Assamese 

macaque is rare in Nepal; so to explore the feeding ecology of the macaque this study was carried out  

in the Nagarjun Forest of Shivapuri Nagarjun National Park (SNNP) during rainy and autumn seasons 

of 2012. Two troops of the macaques from different two sites were selected for the study and scan 

sampling was adopted to collect the data. 

There was significant difference in diet composition between two troops of macaque studied; one 

feeding on waste food from Army canteen area and the next is totally dependent on natural food. 

Unlike other studies macaques were highly frugivorous during the study period, fruit accounted for 

80.48% of the total plant parts consumed and majority of fruits came from four plant species: 

Castanopsis tribuloides, Syzygium cumini, Machilus duthiei and Choerospondias axillaris. Macaques 

were observed to forage on 37 plant species which include 22 families, 28 species of tree, four species 

of vine, three species of shrubs and two species of herbs. Castanopsis tribuloides, Syzygium cumini and 

Machilus duthiei accounted for 29.01%, 15.26% and 15.26% respectively of the total plant diet. IVI for 

the entire feeding tree were 206.4 and 203.4 in two study sites. Most of food species in both sites are 

patchily distributed in space. 

Key words: Diet, Macaques, Scan sampling, SNNP, Vegetation   

Introduction 

Although most primates are largely frugivorous, diets are diverse and can include ripe or unripe fruit 

pulps and seeds as well as leaves, exudates, and other plant parts or animals in various proportions 

(Rosenberger 1992).  A group of primate macaque species have been described as primarily 

frugivorous (Yeager 1996, O’Brien and Kinnaird 1997, Riley 2007). However, evidence is steadily 

accumulating that leaves contribute a large proportion of diet in some species (Zhao 1996, Hanya 

2004, Zhou et al. 2011). Even within a species and population, considerable dietary variation in terms 

of plant species and parts eaten may occur (Hanya et al. 2003, Harris and Chapman 2007). Much of 

these differences can largely be explained as differences in the temporal availability and spatial 

distribution of fruit resources (Hanya et al. 2003, Hanya 2004). 

Assamese macaques spent most of their time on feeding activity (Chalise 2003, Schulke et al. 2011, 

Sarkar et al. 2012) and they are omnivorous (Boonratana et al. 2008) feeding on leaves, fruits, 

flowers, seeds, bark, shoot and caterpillar (Chalise 2003, Chalise et al. 2005) and other animal diet 

like mammals, birds, reptiles, amphibians, spiders and mollusks (Schulke et al. 2011). According to 

Chalise (2003) and Zhou et al. (2011) they are highly folivorous. Primates are considered to be 

successful crop raiders because they can cross fences with ease (Newmark et al. 1994, Hill 2002). 

Assamese macaque also raid crops in hills of Nepal mainly for maize, rice, wheat, millets, potato, 

fruits etc (Chalise 1999a, 1999, 2003, 2010). 

mailto:mukesh57@hotmail.com


Nepalese Journal of Zoology│ Online Volume 2 Issue 1 │ November 2014│ Page 32 

 

Besides some studies on the feeding ecology of Assamese macaques in Nepal (Chalise 1999, 2003, 

Chalise et al. 2013); systematic study on the feeding ecology of this species is rare, which is important 

to understand species ecological adaptation to the environment (Chalise 2000) and it is one of the 

most important requirements to design the conservation strategy for the species (Chalise 1999, Gupta 

2005). 

Materials and Methods 

Study Area 

Shivapuri Nagarjun National Park is situated in the north of Kathmandu valley. The park encompasses 

two separate forest patches viz: Shivapuri and Nagarjun. Geographically, Nagarjun is located between 

27° 43' to 27° 46' north latitude and 85° 13' to 85° 18' east longitude and occupies an area of 16 km2 

(SNNP 2011). The area extends from around 1350 m a.s.l. to 2100 m a.s.l..The study area largely 

consists of quartzite rock and, secondarily, of limestone, siliceous limestone and calcisilicate rocks 

(Hagen 1959). 

                                                                     

Figure 1. Map of Nagarjun forest of Shivapuri Nagarjun National Park with distribution of  

               Assamese macaque 

Nagarjun forest area is a typical Mahabharat hill and bears mostly sub-tropical type of climate and 

partly temperate climate (Chaudhary 1998). Forests in Nagarjun can be categorized into four types: 

Schima wallichii forest, pine forest, mixed broadleaved forest (Phoebe lanceolata, Machilus duthiei, 

Michelia kisopa as major species) and dry oak forest. There are few small patches of grassy meadow 

(Kanai and Shakya 1970). The climatic data of the Nagarjun area is not available. So, according to the 

nearest meteorological station at Panipokari, Kathmandu; average monthly relative humidity (at 

morning) of the area ranges from 80.73% (April) to 87.42% (August) and average monthly relative 

humidity (at evening) ranges from 78.73% (April) to 87.73% (September). Similarly, the mean 

monthly minimum temperatures ranges from 3.9°C (January) to 20.35°C (July) and the mean monthly 

maximum temperatures ranges from 18.63°C (January) to 29.56°C (Jun). 

The fauna present inside Nagarjun forest includes many species of birds, sixteen species of 

herpetofauna, two primate species Assamese macaque (Macaca assamensis) and Rhesus macaque 

(Macaca mulata) many species of bats, squirrels, Chinese Pangolin (Manis pentadactyla), Barking 

Deer (Muntiacus muntjak) etc (Wada 2005, Chalise et al. 2013).  

Methods 

After preliminary survey from 15th to 31st May 2012, among the three troops recorded in Nagarjun 

forest two troops recorded from Fulbari and Simpani were selected for study of feeding ecology and  

coded Troop ‘A’ and ‘B’ respectively.  

Scan Sampling 

Scan sampling (Altman 1974) was deployed for data collection and practiced in sloppy areas as by 

Chalise (2003). Two minutes scan followed by eight minutes of inactivity until the next scan begins 

was the method applied. In total scan sampling was carried out for 180 hours and 12 minute. General 
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behaviors like feeding (foraging, feeding and resting chewing food), resting, moving and social/sexual 

behavior like grooming, playing, aggression and sexual behavior (Caselli and Setz 2011) in which 

more than half of the troop engaged at the time of scan was recorded in protocol paper. Plant parts and 

other food items eaten by macaques were observed and noted. Data were collected during rainy and 

autumn seasons.  

Vegetation Sampling 

Botanical quadrates of 10 m x10 m was plotted inside the main study area using random systematic 

sampling method and diameter at breast height (DBH) of trees ≥ 10 cm was  measured. In each site, 

22 quadrates were plotted.  Herbarium was prepared for identification of unidentified plant in the 

field. Identification was done at National Herbarium Center, Godawari, Lalitpur. 

 

Results 

Feeding ecology 

Assamese macaques in the study area spent 37.86% of time in feeding and foraging activity, 30.06% 

in resting, 21.88% in moving and 10.18% of time in social activity. 

Among two troops of macaques Troop ‘A’ feed on waste food from Army Canteen area. The waste 

food accounted for 36% of their total diet whereas plant items accounted for 57% and crop raiding 

events were not recorded during this study period for Troop ‘A’. Whereas, Troop ‘B’ is dependent on 

natural food only; plant parts accounted for 91% of their total diet and they utilized two species of 

crop i.e. maize (Zea mays) and peach (Prunus persica) which accounts for 6% during this study. 

Insect and Honey licking accounted 7% and 3% for ‘A’ and ‘B’ Troop respectively. Stone licking by 

an adult female of troop ‘A’ was recorded. There was significant difference in diet composition 

between the two study troops of macaque (χ2= 98.60, df= 3, p< 0.01).  

Feeding records for plant items of two troops was pooled for analysis of prefered plant part by the 

macaque in study area. Assamese macaque were highly frugivorous during the study period, fruit 

(including nuts and seeds) accounted for 80.48% of the total plant part consumed and majority of 

fruits in the diet came from four plant species: Castanopsis tribuloides, Syzygium cumini, Machilus 

duthiei and Choerospondias axillaris. The consumption of young leaves, mature leaves and other 

items (tuber, Shoot, flower and bud) was low comparing to consumption of fruit and accounted for 

8.02%, 5.58% and 5.92% respectively. 

Macaques were observed to forage on 37 plant species which include 22 families (excluding families 

of unidentified 6 species), 28 species of tree, four species of vine, three species of shrubs and two 

species of herbs (Table 1 and 2) during scan sampling and interval between the scan. Plant feeding 

records during scan sampling of both troops i.e. ‘A’ and ‘B’ of both season was compiled and were 

found that tree accounted for 69.56% of feeding, shrubs for 8.69%, and vine for 13.04 % and herbs for 

8.69 % (Table 1). 

Though the macaque forage on large number of plant species, only eight Species such as Castanopsis 

tribuloides, Syzygium cumini, Machilus duthiei,  Betula alnoides, Choerospondias axillaris, Maclura 

conchinchinensis, Schima wallichii and Trichosanthes wallichiana accounted for >3% each of all 

feeding records and contributed for 80.50 % of total plant diet during the study (Table 1). Out of these 

eight species, Castanopsis tribuloides, Syzygium cumini and Machilus duthiei accounted for 29.01%, 

15.26% and 15.26% respectively of the total plant diet. 

Vegetation related to macaques’ feeding 

52% of total tree species recorded were food trees in Fulbari where as only 45% of total recorded tree 

species were food trees in Simpani. IVI for the entire feeding tree were 206.4 and 203.4 in Fulbari and 

Simpani respectively. Among the recorded trees highest IVI was for Schima wallichii followed by 

Machilus duthiei and Castanopsis tribuloides at Fulbari (60.3, 47.4 and 25.8 respectively), whereas at 
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Simpani highest IVI was for Castanopsis tribuloides followed by Schima wallichii and Dodecadenia 

grandiflora (50.6, 34.4 and 23.5 respectively); all the mentioned species are food trees of macaque. 

Most of food tree species in both sites are patchily or contagiously distributed in space. About 81% of 

food trees are patchily distributed and 19% are randomly distributed in Fulbari and in Simpani 78% of 

food tree have patchy distribution and 22% have random distribution. Schima wallichii is randomly 

distributed in both sites. 

 

Table 1. Plant species consumed by Assamese macaque recorded during Scan Sampling at Nagarjun 

Forest of SNNP 

Family Species Local name Life 

form 

Parts eaten*  PF** 

Anacardiaceae 

 

Choerospondias 

axillaris 

Lapsi Tree Fr 5.34 

Betulaceae 

 

Betula alnoides Saur/ lek 

Painyou 

Tree YL 6.10 

Caprifoliaceae 

 

Viburnum mullaha Mahelo Vine Fr 0.38 

Cucurbitaceae 

 

Trichosanthes 

wallichiana 

Indreni Vine L, YL, tendrils 3.05 

Ebenaceae 

 

Diospyros virginiana Haluwabed Tree Fr 0.38 

Fagaceae 

 

Castanopsis tribuloides Musure Kattus Tree Fr, Fl 29.007 

Lauraceae 

 

Dodecadenia 

grandiflora 

Panhele Tree Fr 1.14 

Machilus duthiei Jhangrikath Tree Fr 15.26 

Loranthaceae Scurrula parasitica Ainjeru Shrub Fr 2.67 

Moraceae Ficus lacor Kapro Tree YL, B 1.14 

Ficus religiosa Peepal Tree Fr 0.38 

Ficus sarmentosa Bedulo Tree YL, Fr 1.14 

Ficus semicordata Khaniya Tree Fr 1.52 

Maclura 

conchinchinensis 

Damaru Vine Fr, YL, shoot 

without bark 

3.05 

Myrtaceae Syzygium cumini Jamun Tree Fr 15.26 

Rhamnaceae Zizyphus incurve Hade bayar Tree S 2.67 

Theaceae Schima wallichii Chilaune Tree L, YL, Fr 3.43 

Tiliaceae Grewia asiatica  Tree Fr 1.52 

Ulmaceae Celtis australia Khari Tree             Fr 1.908 

Verbenaceae Lantana camara Masino Kanda Shrub Fr, Fl 1.52 

Zingiberaceae Cautleya spicata Pani saro Herb Tuber and Stem 0.38 

 unidentified 1  Tree YL 1.52 

 unidentified 2  Herb L,YL  0.76 

*YL: Young leaf, B: Bud, Fr: Fruit, Fl: Flower, S: Seed, L: Leaf ** PF:  Percentage of total feeding 

records 
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Table 2. Food plants of Assamese macaque recorded during interval between scan sampling in 

Nagarjun Forest of SNNP 

Family Species Local name Life form Parts eaten 

Anacardiaceae Rhus spp. 
 

Tree Shoot without bark 

Bombacaceae Bombax ceiba Simal Tree Fruit, flower, bud 

Lauraceae Lindera nacusua Panhelo Khapate Tree Fruit 

Leguminosae Bauhinia purpurea Tanki Tree Shoot without bark 

Entada phaseoloides Pangra Vine Seed (immature) 

Myricaceae Myrica esculenta  Kafal Tree Fruit 

Rhamnaceae Zizyphus mauritiana Bayar Tree Fruit 

Rosaceae  Prunus cerasoides Payou Tree Young leaf and flower 

Saurauiaceae Saurauia napaulensis Gogan Tree Fruit and Shoot 

Verbenaceae Caryopteris spp. Khorsane Ghas Shrub Flower  
Unidentified 3  

 
Tree Fruit  

Unidentified 4 
 

Tree Fruit  
Unidentified 5 

 
Tree Fruit  

Unidentified 6 
 

Tree Fruit 

Discussion 

Some studies have been undertaken on the diet of Assamese macaques in the highlands of Nepal, 

China, Bhutan and India, and have concluded that they are primarily folivorous (Ahsan 1994, 

Srivastava 1999, Chalise 2003, Zhou et al. 2011, Chalise 2013). But in this study the diet of Assamese 

macaque in Nagarjun forest of SNNP was highly frugivorous; fruits accounted for 80.48% of the total 

plant feeding records, where leaf and young leaves only constituted 5.58% and 8.02% respectively of 

total plant feeding records. This pattern is in accordance with the report of Schulke et al. (2011) from 

Thailand; the diet of the macaque comprised more fruits i.e. 42.4% than leaves and flower. 

In this study majority of fruits in the diet came from four tree species: Castanopsis tribuloides, 

Syzygium cumini, Machilus duthiei and Choerospondias naxillaris and the fruiting time for these 

plants is rainy and autumn seasons, as this study only includes data from rainy and autumn season so 

this may be the reason for the higher percentage of fruit consumption than other plant part. According 

to the Zhou et al. (2011) Assamese macaque ate more fruit when it was abundant in rainy season 

which supports result to this study. Autumn is the fruiting time for Castanopsis tribuloides which only 

accounts more than 29% of total plant feeding records, so we can infer that this is preferred food by 

Assamese macaque of Nagarjun forest. Availability of preferred food may have reduced the feeding 

events for other food items. 

In China Zhou et al. (2011) found that tree species accounted for 93.2% of total feeding records for 

Assamese macaque followed by 3.1% for vine and 3.7% for herbs. In this study too greater proportion 

of food is fulfilled by tree species followed by vine, herbs and shrubs and they accounted for 69.56%, 

13.04%, 8.69% and 8.69% respectively.  Though the macaque forage on 28 tree species, only eight 

Species of tree such as Castanopsis tribuloides, Syzygium cumini, Machilus duthiei, Betula alnoides, 

Choerospondias axillaris, Maclura conchinchinensis, Schima wallichii and Trichosanthes wallichiana 

accounted for >3% each of all feeding records and contributed for 80.50 % of total plant diet during 

the study. Of these eight species, Castanopsis tribuloides, Syzygium cumini and Machilus duthiei 

accounted for 29.01%, 15.26% and 15.26% respectively of the total plant diet. It shows that the 

macaque is concentrated on a few species, but opportunistically consumed a large number of other 

plant species. Besides the plant species mentioned above other many food plants have been recorded 

during scan (Table 1). Other 14 food plants were recorded while macaques were feeding during 
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interval time between scan (Table 2). Invasive species Lantana camara have accounted for 1.52 % of 

total feeding records, its fruit and flower was eaten. A medicinal plant Maclura cochinchinensis 

accounted for more than 3% of feeding records, the vine has antimicrobial activity against gram-ve 

bacteria and anti dermatophytic activity (Kummee and Intaraksa 2008).  

According to Schulke et al. (2011) Assamese macaque feeds on many vertebrate and invertebrate 

animals including mammals, birds, reptiles, amphibians, insects and mollusks etc. but during this 

study no any vertebrate feeding was recorded however feeding insects was recorded many times. 

Stone licking by an adult female was recorded during autumn supported by the result of Chalise 

(1999).  

Feeding of primate is dependent on habitat quality, such as dietary quality, food abundance, 

distribution pattern of food plant and seasonal availability of food and they strongly influence the 

amount of time nonhuman primates spend in different activities (O’Brien and Kinnard 1997, Chalise 

2000, Poulsen et al. 2001). The distribution of food resources in time and space may affect the social 

organization of primates too (Li et al. 2010). 

Despite of having waste food in Fulbari Troop ‘A’ is found foraging on higher percentage of plant 

species than by Troop ‘B’. Castanopsis tribuloides have greatest  IVI  i.e. 50.59 in Simpani area and 

this plant accounts for 29.01% of plant feeding records totally. According to Chalise (2000) the most 

utilization of dominant tree species lowered the number of food plant while non utilization of 

dominant species causes the increase of food plant number; in this case too this might be the reason 

for foraging on lower tree percentage by Troop ‘B’. 

IVI for the entire food tree were 206.4 and 203.4 for Fulbari and Simpani respectively. Among all 

trees highest IVI is of Schima wallichii, followed by Machilus duthiei and Castanopsis tribuloides in 

Fulbari i.e. 60.3, 47.4 and 25.8 respectively where as in Simpani highest IVI is of Castanopsis 

tribuloides followed by Schima wallichii and Dodecadenia grandiflora i.e. 50.6, 34.4 and 23.5 

respectively. All the mentioned species accounted for more than 3% of feeding records in total except 

Dodecadenia grandiflora which is also a food plant. This result shows that both the habitat is good for 

the Macaques regarding dietary diversity.  

Nature of distribution of food resource is the guiding force for allocating time to various activities and 

if food is randomly distributed Macaques group spent more time in feeding and locomotion (Sarkar et 

al. 2012). About 80% of food plants are patchily distributed in both the habitat and remaining is 

randomly distributed. Time spent by Assamese macaque in Nagarjun forest in feeding and foraging 

and moving activities is 38% and 22% respectively which is slightly less than study of Sarkar et al. 

(2012) in Jokai RF, Assam i.e. 40% and 25%. In Jokai RF food trees were randomly distributed but in 

present study most of the food plants are patchily distributed this may be the reason behind spending 

less time in feeding and locomotion behavior. 

Conclusion 

Assamese macaques of Nagarjun forest fulfill their demand for food mainly by two sources i.e. from 

plant species inside forest area and from the waste food from Army post. Besides this they are crop 

raider too. The food item selection is dependent on the availability of food source so the food items 

eaten by the two troops of macaque were significantly different. They are highly frugivorous unlike 

other previous study of macaque. Tree Species having highest IVI are the food plants of macaque in 

Nagarjun forest and IVI for all food trees more than 200 which shows that Nagarjun forest is good 

habitat for the macaques regarding food resource. Most of the food plants are patchily distributed in 

space; their distribution pattern is directly affecting the time spent in feeding and foraging behavior by 

macaque.  
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Abstract 

Brucellosis is one of the world’s major zoonotic diseases and is still a veterinary, public health and 

economic concern in many parts of the world. There is less information about the epidemiology of 

brucellosis in different regions of Nepal. The present study mainly aimed at determining the 

prevalence of brucellosis in pigs in Rupandehi district, Nepal. For this a cross- sectional study was 

conducted. Serum samples of 103 pigs were taken from 6 VDCs of Rupandehi district namely 

Devdaha, Dudhrakshya, Majuwa, Motipur, Parrohoa and Saljhandi. Fresh blood samples were 

collected from the ear vein of the farm pigs and were centrifuged to separate the serum from the 

blood. The separated serum samples were transported to NZFHRC laboratory for testing by 

maintaining proper cold chain condition. In the lab the test was done by qualitative Slide 

Agglutination Test (SAT). Out of 103 samples 13.59% (14/103) of samples were found to be sero-

positive for brucellosis. No significant association was observed between the sero-positive to Brucella 

suis and breed type, sex wise and VDCs wise. But a significant association was observed between the 

sero-positive to Brucella suis with age difference. This study shows an alarming situation not only in 

the Rupandehi district but also in the public health sector of the country. By implementing strict and 

appropriate prevention and control strategy as adopted by many developed countries it can be possible 

to eradicate this disease from Nepal. 

Key words: Brucella, Epidemiology, NZFHRC, Serum Agglutination Test (SAT), Zoonotic disease  

 

Introduction 

Brucellosis is an infectious, contagious, and worldwide spread form of an important zoonotic disease 

caused by bacteria of the genus Brucella. Brucella belongs to family Brucellaceae and order 

Eubacteriales. Various Brucella species primarily affects cattle, sheep, goats, swine and dogs and is 

characterized by abortion or infertility and also affects people and other animal species (Ray and 

Steele 1979). Human brucellosis is mainly an occupational disease affecting animal caretakers, 

livestock farmers, artificial inseminators, abattoir workers, meat inspectors and veterinarians due to 

frequent exposure to infected animals (Corbel 2006). Human brucellosis remains the most common 

zoonotic disease worldwide, with more than 500,000 new cases reported annually (Pappas et al. 

2006). Brucellosis is found worldwide and is more common in countries with poorly standardized 

animal and public health program (Capasso 2002). The Mediterranean countries of Europe, northern 

and eastern Africa, Eastern countries, Central Asia, Central and South America are still not brucellosis 

free (Robinson 2003). Asian countries like India, Bangladesh, Pakistan, Myanmar, China, Thailand, 

and Indonesia and also from Nepal it has been reported. In sexually mature animals the infection 

localizes in the reproductive system and typically produces placentitis followed by abortion in the 

pregnant female, birth of weak piglets, infertility and epididymitis and orchitis in case of male. The 

other clinical manifestations are spondylitis (inflammation in joints particularly of the lumbar and 

sacral regions), arthritis, paralysis of hind limbs, and lameness (movement disability) fever, 
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depression etc. Considering the history of Brucella melitensis, the member of the genus recognized, 

was isolated in 1887 from spleen of patients who died from Mediterranean fever or Bruce’s 

septicemia, later called Malta fever (Bruce 1887). Traum (1914) identified the Brucella suis from the 

fetus of the sow in USA. Rana (2005) found 21.58% sero-positive for brucellosis from 190 samples of 

pigs in Kathmandu valley. Shrestha et al. (2008) found 17.14% sero-positive for brucellosis in 70 

goats and 7.18% sero-positive in 153 samples of pig. Pandeya (2013) found 12.01% sero-positive 

prevalence of brucellosis in cattle, buffalo and goat of Kailali district, Nepal. No article regarding 

brucellosis in pigs in Rupandehi district was found. Therefore, the present study is to determine the 

sero-prevalence of brucellosis in respect to pigs in Rupandehi district. 

Materials and Methods 

A cross-sectional study was conducted during July-September 2013. A total of 103 blood samples 

were collected randomly from pigs from different VDCs of Rupandehi district of Nepal. Blood 

samples (5 ml from each) of 103 pigs were collected. They were kept in cold box and brought to 

NZFHRC laboratory. The serum samples were obtained by centrifugations which were tested by 

qualitative Serum Agglutination Test. For Brucella test antigen Humatex Febrile antigens produced by 

Human Gesellschaft fur Biochemica und DiagnoaticambH, Wiesbaden- Germany was used.  

The data collected were analyzed by using MS-Excel 2007 and SPSS 19 (Statistical Package for 

Social Science).  

Results 

General prevalence of brucellosis in pigs 

Out of 103 pigs sera tested using qualitative slide agglutination test (SAT) 13.59% (14/103) were 

found to be sero-positive.  

Table 1. General prevalence of brucellosis in pigs 

Total Positive Negative Positive % 

103 14 89 13.59 

Sex wise prevalence of brucellosis in pigs  

Of the 103 sera samples of pig tested for Brucella, 50 were the sera of male pig and 53 sera samples 

of female pigs. 

The females showed high prevalence of 15.09% (8/53) than that of males of 12% (6/50). But there 

was no statistically significant difference (p> 0.05) in sex wise prevalence of brucellosis in pig (p= 

0.647, χ2= 0.210 at d.f= 1). 

 

Figure 1. Sex wise prevalence of brucellosis in pigs  

0

10

20

Male Female

12% 15.09%

P
o

si
ti

v
e 

p
er

c
en

ta
g

e

Gender 

Sexwise prevalence pf brucellosis in pig



Nepalese Journal of Zoology│ Online Volume 2 Issue 1 │ November 2014│ Page 41 

 

Age wise prevalence of brucellosis in pigs 

Age group above 9 months showed higher prevalence of positive cases of Brucella infection, followed 

by other age groups (6-9 months, 3-6 months and upto 3 months). 

 

Figure 2. Age wise prevalence of brucellosis in pigs 

Statistically significant difference (p <0.05) was found in age wise prevalence of brucellosis in pigs, 

(p= 0.001, χ2 = 16.090 at d.f =3). This shows that the chances of Brucella infection can be increased 

with the increase in the age of the animal. 

Breed wise prevalence of brucellosis in pigs 

The highest prevalence of Brucella antibody was found in the exotic breed 15.38 % (8/52), followed 

by 12.19% (5/41) in crossbreed and 10% (1/10) in local breed. 

 

Figure 3. Breed wise prevalence of brucellosis in pigs 

No statistically significant difference (p>0.05) was found in prevalence of brucellosis in different type 

of breed (p= 0.852, χ2= 0.320, at d.f= 2). 
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VDCs wise prevalence of brucellosis in pigs 

 

Figure 4. VDCs wise prevalence of brucellosis in pigs                                                                  

It was found that there was no significant difference (p> 0.05) in VDCs wise prevalence of brucellosis 

in pigs in Rupandehi district i.e (p= 0.479, χ2= 4.506 at d.f= 5). But comparatively the more positive 

percentage of the disease was found in Dudhrakshya. 

Discussion 

According to Shrestha et al. (2008) out of a total of 153 serum samples of pigs from Itahari  tested by 

using the Brewer Diagnostic Card (BDC), 11(i.e.7.18%) were found to be positive for brucellosis. 

Among them female showed high prevalence 9.23% (6/65) than that of males 5.7% (5/88) which is 

less than the present finding. This dissimilarity in the results may be due to using different technique 

of testing. 

Rana (2005) collected the serum samples of 190 slaughtered pigs in Koteshwor and Talchhikhel areas 

in the Kathmandu valley for the serological study of prevalence of brucellosis in swines from June to 

December 2005. Out of 190 serum samples of slaughtered pigs tested for brucellosis, 41 were found 

to be positive i.e. 21.58% of the total serum samples tested was found to be positive. The present 

study result (13.59%) shows that it is quite convincing to the study of Rana (2005). This could be 

because of using same method of testing. 

Dhakal et al. (2005) found 5.36% (3/56) of prevalence rate of goat in Chitwan district which is 

comparatively lesser than prevalence rate 13.59% (14/103) obtained from this present study. Similarly 

prevalence rate of buffalo was found to be 2.86% (1/35) which is lesser than prevalence rate found in 

this study. This could be due to higher sample size as well as due to increment of disease in recent 

years. 

Conclusion 

Positive prevalence for brucellosis is quite similar compared to the previous studies of the country. In 

the present study among the positive cases the age groups of above 9 months pigs were comparatively 

more affected. Females were more affected than that of males. Exotic breed were highly affected in 

comparison to crossbreed and local pigs.  
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Abstract 

Ethnobiological study of the Majhi ethnic group which was carried out in Bhimeshwar and Hatpate 

VDCs of Sindhuli district showed that these people possessed strong indigenous knowledge of the use 

of bioresources and also had sound knowledge of the medicinal plants for curing several ailments. 

The main thrust of the present ethnobiological study centers on the potential use of medicinal animals 

and plants by Majhi of Sindhuli district. The study shows that these people were found using 58 

faunal species for the purpose of meat, eggs, skin, honey, wax, latex, sacrifice, medicine etc. and 226 

floral species for the purpose of food staples, medicine, timber, fodder, thatching, ceremonial, marcha 

cake etc. The results will be used for setting up of conservation priorities, preservation of local 

biocultural knowledge with sustainable use and development of the resources. 

Key words: Ailments, Fodder, Latex, Marcha cake, Medicinal plants 

 

Introduction 

Ethnobiology is an anthropological approach to the zoology and botany which deals not only with the 

animals and plants used for the medical and other purposes, but also with the socio-economic 

attributes of particular animals and plants by human societies with enormous potentialities. Majhi are 

one of the ethnic groups of Nepal possessing their own language, dress, culture etc. These people are 

dark brown in complexion, medium in height and well built. These people are not only shy and polite, 

but also very friendly. They depend on several wild and domestic animals and several plant species 

for different purposes. These animals and plants play an important role for fulfilling their daily needs 

of food, shelter, fodder, medicine, timber, local drinks, furniture, spices etc. The Majhi community in 

this area has remained ethnobiologically unexplored and there is no comprehensive account of the 

traditional medicinal practices. Therefore, the objectives of this study were to (1) document various 

animals and plants used by the Majhi for their different purposes. (2) document medicinal animals and 

plants used by the Majhi for curing different diseases. (3) explore the indigenous knowledge and 

techniques as being practiced by the Majhi. 

Study area 

Bhimeshwar and Hatpate VDCs are the main study areas which lie in the south eastern part of 

Sindhuli district of Nepal. It is delimited with coordinates of latitudes from 66' 55'' to 27' 22'' N and 

longitudes from 85' 15'' to 23' 12'' E and its elevation ranges between 168m to 2796 m. There are also 

riverine woody species in the upper valley that include species of Sal (Shorea robusta), Sisso 

(Dalbergia sisso), Silk tree (Bombax ceiba), Pine (Pinus roxburghi) etc. The mean annual temperature 

is about 24.5°C, ranging from a mean minimum of 16.6°C to mean maximum of 32.4°C. There is only 

a slight difference in temperature throughout the year, with the hottest months during April to July 

(maximum 36.3°C) and the coldest during October to December (minimum 7.1°C). The mean annual 

rainfall is 128.5 mm and receives the yearly rainfall of 1542.6 mm (Department of Hydrology and 

Metrology, DHM 2010). 
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Map 1: Map of Nepal showing Sindhuli District Map 3: Map of Sindhuli District showing  

Bhimeshwor and Hatpate VDC 
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Materials and Methods 

The study is based on both primary and secondary sources of data.  Altogether ten field visits were 

made within the study period from August 2010 to December 2011 for collecting ethnobiological 

data. Following methods were used to get primary data collection. Primary data collection was based 

on the methods of participatory observation, group discussion, and questionnaire survey with key 

informants and taxonomic identification of medicinal animals and plants. Ethnobiological information 

was collected from 30 informants (23 male and 7 female). Among the 30 informants, 5 were key 

informants (traditional healers) selected with the assistance of clan leaders and members of the local 

community.  

Semi-structured interviews and group discussions were administered in the local languages to collect 

basic information on the Indigenous Knowledge (IK) on the traditional uses of animals and plant 

species together with their local names, diseases treated or controlled, parts of animals and plants 

used, conditions and methods  of preparation, part administered,  dosage used and major drawbacks. 

Further, practical observation sessions and guided field walks with key informants were employed to 

collect voucher specimens of each medicinal animal and medicinal plant species with additional 

notes. Photographic and video cameras were used for graphic documentation. Most of the interviews 

were made in the field in order to avoid the risk of confusing identity of animals and plant species by 

repeated inquiries at least three times with the same and different informants so as to confirm the 

validity and reliability of the recorded information. Specimens were collected and numbered on the 

spot, later identified using taxonomic keys in the relevant volumes of the flora and fauna. The 

identification was finally confirmed by a senior plant and animal taxonomist. 

Results and Discussion 

Ethnobiology: The research showed 58 animal species and 226 plant species were used by the Majhi 

for various purposes. Ethnobiology was further categorized into ethnozoology and ethnobotany.  

Ethnozoology: Altogether 58 species of wild and domestic animals belonging to 34 families and 24 

orders were documented to be used by the Majhi ethnic group. These animals were mostly used for 

the purpose of meat, eggs, milk, honey, latex, skin, sacrifice etc. They used 48 wild fauna of which 24 

species were Pisces, 2 species were reptiles, 8 species were aves, and 7 species were mammals 

including 7 invertebrate species. They even used 10 domestic faunal species which consists of 6 

mammal species, 3 avian species and 1 invertebrate species (pie chart 1).   

Ethnobotany: Altogether 226 wild and cultivated floral species belonging to 155 families were 

documented to be used by Majhi ethnic group for various purposes like staple food, medicine, fodder, 

timber, thatching, fermented cake, ceremonial etc. Among 226 plant species used by them 2 species 

belong to pteridophytes, 1 species belong to gymnosperms, 43 plant species belong to monocots and 

180 species belong to dicots (Pie chart 2). 
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Medical Ethnobiology 

Medical ethnobiology also encompasses 2 fields i.e. medico-ethnozoology and medico-ethnobotany. 

Medically important animal and plant species used by Majhi are discussed below. 

Eleven (11) species of different medicinal animals belonging to 10 orders and 11 families were used 

to cure 9 diseases. Among 11 species used by them 9 species are wild and 2 species are domestic. 

Organs used for medicinal purpose are meat, blood, bile juice, eggs, honey, whole body etc (Table 1).  

Likewise, 49 species of different medicinal plants belonging to 36 families were used to cure 32 

various ailments. Among 49 species used by them, 42 species are dicotyledons and 7 species are 

monocotyledons. Plant parts used by them are roots, leaves, seeds, barks, rhizomes, stems, fruits, 

tubers etc. (Table 2).  

Honey from honey bee (Apis fluviatilis) is used in the case of cough and cold. Honey along with 

Cinnamon powder is used for the purpose of lowering cholesterol in the arteries and reduce the 

possibility of heart attack (Alves and Rosa, 2008). 

Edible crab (Cancer pagurus) is used by these people to cure stomach pain and weakness. It is used in 

treatment of ulcer and constipation (Alves and Rosa, 2008). 

They use the rhizome paste of Sweet flag (Acorus calamus) with milk, in case of cough which was 

also taken by Darai of Chitwan (Dangol and Gurung 1999) for the same purpose. It has also been 

reported to be used in the bronchitis by the Limbus of Morang district (Siwakoti and Siwakoti 1998). 

The fruit of Indian goose berry (Phyllanthus emblica) is used by the Majhi of Sindhuli district in case 

of scurvy, bronchitis and juice as tonic and as ingredients of trifala like that of Tharus (Dangol and 

Gurung 1991). Fruits were also used by Tharus of Bardia for diuretic, cooling, laxative, tonic 

purposes (Shrestha 1997) and for blood purification (Sapkota 1994).  

 

 

 

 

 

 

 

 

Serpentine root (Rauwolfia serpentine) is another important plant used by the Majhi in various ways. 

The root paste is applied to the wounds of snake bite and the root juice is taken during fever as well as 

in case of stomach disorder. It was used by the Tharus of Bardia to control worms, gastric problems 

and food poisoning (Paudyal 2000). 

Large number of animals and plants has been reported to be medically important, but some people 

even believe that the rituals involving mantras play the main role in the treatment of many ailments, 

for example- weeping illness in children, sato gayeko (scared), evil spirits etc (Manandhar 1980).  

Conclusions 

Animals and plants are very important in the study area which is an integral part of their culture. In 

the study area, these people widely use indigenous knowledge on animals and plants. However, the 

traditional system and religious beliefs that restrict the manner in which indigenous knowledge should 

be transferred to others with time, lead to the declining of information on medicinal animals and 
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plants as revealed by the trend in this study. It was observed that many young people in the study area 

are less knowledgeable about the variety and value of indigenous medicinal animals and plants. 

Therefore, documentation of the indigenous knowledge and use of the medicinal animals and plants in 

the present study area needs to be scaled-up. These days the study area is negatively impacted as a 

result of agricultural expansion, livestock population pressure and human settlement. Along with the 

loss of the natural vegetation of the valley we are bound to lose the huge potential of the medicinal 

plants, animals and the associated knowledge. Therefore, the study area calls for urgent measures to 

be taken to rehabilitate and conserve the remaining flora and fauna.  
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Appendix 

Table 1. Animals of Medicinal Importance to the Majhi 

S. 

N. 

Animal Species/ 

Common Local 

name 

Order Family Diseases Animal 

parts 

Administration 

(Procedure of Use)  

1. Canis aureus (Siyal) Carnivora Canidae Arthritis, 

Rheumatism 

Meat Alcohol prepared 

from the meat of 

ghoral is massaged 

over affected part. 

2. Nemorhaedus 

ghoral (Meerga) 

Cypriniformes Cyprinidae Cold, cough 

& Impotency 

Meat Roasted meat or 

cooked meat. 

3. Muntiacus muntjak 

(Ratuwa) 

Artiodactyla Cervidae Muscle ache Meat Roasted meat or 

cooked meat. 

4. Funambulus sps. 

(Lokharke) 

Rodentia Sciuridae Back pain Meat Cooked meat. 

5. Hystrix brachyuran 

(Dumsi) 

Rodentia Hystridae Asthma Bile 

juice 

It is taken with 

certain foods and 

honey. 

6. Lepus 

nigomorpharicollis 

(Kharayo) 

Lagomorpha Leporidae Infertility Blood Blood of hare is 

cooked with other 

food stuffs and given 

to women  who are 

infertile. 

7. Gallus gallus 

domesticus 

(Kukhura) 

Galliformes Phasinidae Dysentery Egg  Egg is heated in fire 

and taken. 

8. Treron sps. (Haleso) Columbiformes  Columbidae Cold, general 

weakness 

Whole 

body 

Roasted meat or 

cooked meat or soup. 

9. Helix species 

(Ghongi)  

Gastropoda Helicidae Impotency, 

Infertility 

Body 

except 

shell 

Cooked with spices 

and sucked from 

operculum part. 

10. Cancer pagurus 

(Gangato) 

Decapoda Cancridae Stomach 

pain, 

weakness 

Whole 

body 

Whole body is burnt 

and mixed with other 

spices and consumed. 

11. Apis fluviatilis 

(Kathauri) 

Hymenoptera Apidae Cough Honey Honey is consumed 

in the case of cough 

and cold. 

 

 

 

Table 2. Plants of Medicinal Importance to the Majhi  

S. 

N. 

Plant Species Family Common Local 

Name 

Diseases/ Problems Parts Used Administration 

1. Achyranthes 

bidentata 

Amaranthaceae Datiwan Fever and pregnancy root A spoon of infusion is given twice daily up to a week for the fever patient. Paste form of root is rubbed in the 

vagina for easiness in the delivery. 

2. Altemanthera sessilis 

Dc. 

Amaranthaceae Viringiraj Muscle ache Leaves The sap is used in case of muscle ache. 

3. Magnifera indica  Anacardiaceae Aap Dysentery, Vomiting Fruit, seeds Fruit is consumed in case of vomiting, dysentery and weakness. 

4. Rauwolfia serpentina Apocynaceae Sarpagandha Urinary problem and wounds Root and leaf The juice of root and leaf is consumed by adding some amount of salt in it in urinary problem and its juice is 

applied on the wounds. 

5. Acoras calamus L. Araceae Bojho Kidney diseases and insomnia  Rhizome The rhizome is roasted in the fire and taken usually in a day up to three days. It is also used for uterine disorder, 

heart diseases, constipation, stomach pain and good voice. 

6.       Colocasia antiquorum Araceae Karkolo Dysentery Whole plant Used as vegetable to cure dysentery. 

7.   Ageratina 

adinophora 

Asteraceae Banmara Wound, Skin infection Leaves Juice extracted from leaf is used in wound and skin infection. 

8. Calotropsis gigantea Asclepiadaceae Aak Crack in   sole and  muscle ache Latex The latex is used in the crack and twisted body part. 

9. Impatiens balsamina Balsaminaceae Mendhi Urinary problem Whole plant The juice extracted from the leaf is used to cure urinary problem.  
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10. Bombax ceiba Bombaceae Simal Cough, bronchitis Leaf, bark Juice of leaf and bark is consumed during cough and bronchitis. 

11. Brassica caulifloria Brassicaceae Phulgobi Diarrhea, Fever and bacterial infection Flower bud Whole flower is consumed as vegetable. 

12. Brassica oleracea Brassicaceae Pattagobi Asthma, fever, cough Upper leaves Leave are consumed as vegetables. 

13. Cannabis ativa Cannabinaceae Ganja Insomnia, insanity Dried leaf, 

shoot 

Leaves and its juice is taken for hallucination and insanity. 

14. Cassia fistula Caesalpiniaceae Rajbriksha Rheumatism and burning sensation Whole plant Leaves juice is taken during fatigue and burning sensation. 

15. Terminalia chebula 

Retz.  

Combretaceae Harro  Diarrhea,, wounds, jaundice, cough, 

blood pressure.  

Seed The fruits are used for all the diseases. They are bitter, astringent, tonic laxative puretive, carminative, cardio 

tonic, antiseptic. 

16. Terminalia belerica Combretaceae Barro  Diarrhea,, wounds, jaundice, cough, 

blood pressure.  

Seed The fruits are used for all the diseases. They are bitter, astringent, tonic laxative puretive, carminative, cardio 

tonic, antiseptic. 

17. Artemisia vulgaris L.  Compositae Titepati Cough, asthma, cuts, wounds and 

scabies. 

Shoot, leaf Decoction of leaves is taken to cure asthma and cough. Juice of leaves is also used in cuts, wounds and scabies. 

18.  Helianthus annus Compositae Suryamukhi Blood pressure and lung infection Seeds The seed in its powder form is used to cure blood pressure and lung infection. 

19. Ipomea batatas Convolvulaceae Sakharkhand Sexual stimulant and tonic Root tubers Root tubers are boiled and taken to boost the immune and sex stamina.  

20. Lagenaria siceraria Cucurbitaceae Lauka Jaundice, constipation, cooling laxative Leaves and 

fruit 

Fruit is consumed as vegetable to cure constipation and cooling laxative while leaves juice is taken during 

jaundice. 

21. Rhododendron 

arborium 

Ericaaceae Laligurans Sore throat Flower bud Juice is taken in sore throat and flower is taken when fish bone struck in the neck. 

22. Phyllanthus emblica 

(L) 

Euphorbiaceae Amala Scurvy, tonic Fruit Fruit is taken during scurvy and also boost up the immune. 

23. Tamarindus indica Fabaceae Imli Scurvy and tonic Bark, fruit Fruit is taken during scurvy  and to boot up the immune. 

24. Zea mays Gramineae Makai Weakness Fruit Fruit is taken to get quick energy. 

25 Engelhardtia spicata Juglandaceae Mauwa Skin diseases, burns Foliage and 

leaf 

The paste is applied to cure skin diseases, tonic and in burns. 

26. Ocimum tenuiflorum Lamiaceae Tusi Cold, cough, skin infection Leaf The leaves are boiled to cure cold and cough, paste is applied to cure skin problem. 

27. Cinnamomum 

Zeylanicum 

Lauraceae Dalchini Dyspepsia, dysentery Bark Bark is consumed during gastric and constipation. 

28. Lindera neesiana Lauraceae Siltimur Stomach ache, sexual weakness Leaves, fruit Juice extracted from the leaves and fruit is consumed during  stomach ache and sexual weakness. 

29. Abrus precatorius Leguminosae Ratigedi Eye infection Seed Seed is kept in one corner of the eye to remove the dust. 

30. Hibiscus rosa sinensis Malvaceae Ghantiphool Skin infection Root, fruit Paste form of root is used to cure dandruff and skin infection. 

31. Aloe barbadensis Liliacea Gheukumari Weakness, Skin infection Leaves Juice made from the leaves is taken in general weakness, paste is applied on face to remove scar. 

32. Azadirachta indica Meliaceae Neem Toothache, anti helminthes Seed, leaves Leaves is boiled and taken in anti helminthes, seed is dried and taken in case of toothache. 

33. Mimosa pudica Mimosaceae Lazzawatijhar Skin infection Leaves Paste is applied in case of skin infection. 

34. Acacia catechu Mimosaceae Khayer Cough, toothache Bark The bark is boiled along with black pepper to cure cough & toothache. 

35. Ficus religiosa Moraceae Peepal Stomachache, constipation Bark, leaf The bark and leaf is boiled  and is taken by adding salt in stomach disorders. 

36. Piper betle Pipercaeae Paan Anorexia, tonsillitis Leaves, root Leaves are chewed in case of anorexia, root is dried on fire and taken In tonsillitis. 

37. Saccharum 

officinarum 

Poaceae Ukhu Anemia, tonic Stem Stem is consumed in case of general weakness and in anemia. 

38. Aegel marmelous Rutaceae Bel Diarrhea, constipation Fruit Fruit is taken in case of diarrhea and constipation. 

39. Citrus limon Rutaceae Kagati Vomiting, anorexia Fruit/ 

Leaf 

The fruit is taken in the case of vomiting and anorexia. 

40. Citrus reticulate Rutaceae Suntala General weakness, impotence Fruit Fruit is consumed in the case of general weakness and in impotence. 

41. Citrus aurantifolia Rutaceae Nimbuwa Anemia, dyspepsia Fruit Fruit is taken in the case of anemia and digestive problem. 

42. Citrus grandis Rutaceae Junaar Cough, asthma, weakness Fruit Juice is consumed in the case of cough, weakness and asthma. 

43. Prunus Persica Rosaceae Aaru Bronchitis, foot & mouth disease in 

livestock 

Leaves, fruit Fruit and its seed is consumed in the case of bronchitis and its leaves is given in the case of stomach disorder in 

cattle. 

44. Picroriza 

scroflureflora 

Scrophulariaceae Kutki Stomachache, producing milk in 

women 

Root The paste of root is applied over nipple for ejection of milk, paste is applied over stomach in case of 

stomachache to get relief. 

45. Centalla asiatica Umbelliferae Ghortapre Flu, urinary problem Leaves Juice is taken in case of flu and urinary retention. 

46. Urtica dioica Urticaceae Sishnu Sole crack, sprain in the cattle Fruit Paste is applied in case of sole crack and sprain in fowl and goat. 

47. Curcuma domestica Zingiberaceae Besar Mouth infection, cold & cough Rhizome It is added in lukewarm water and consumed in case of cold, cough and mouth infection.  

48. Curcuma longa Zingiberaceae Haledo Cough, cold Rhizome It is added in lukewarm water and taken in case of cold, cough. 

49. Zingiber officinale Zingiberaceae Aduwa Cough, cold Rhizome It is added in lukewarm water and taken in case of cold, cough. 
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Abstract 

Tuberculosis (TB) is one of the major public health problems in the developing countries like Nepal. 

The present study was carried out in Jutpani VDC of Chitwan Nepal from July to December 2012 

with the objective to determine the situation of Tuberculosis in Jutpani VDC, Chitwan. During the 

study period, a total of 600 sputum samples from 200 TB suspected patients were collected and 

examined in the Laboratory of Jutpani Primary Health Center (PHC). Diagnosis was made after 

staining the sputum smear by Z-N staining method and examined under light microscope. Out of 200 

TB suspected patients, 18(9%) were found to be AFB positive. Among patients diagnosed as having 

pulmonary Tuberculosis (PTB), males (55.56%) were found to be infected more than females 

(44.44%) which was found to be statistically insignificant (2cal. = 0.4524, P<0.01). Highest 

prevalence of TB infection (36.89%) was found to be in the age group of 30-40 years. A 

questionnaire survey of 57 Pulmonary Tuberculosis (PTB) patients was done to assess their 

knowledge, attitude and preventive practices for TB. Out of 57 PTB patients interviewed, majority of 

the patients had positive attitude but the knowledge regarding cause, transmission, prevention of the 

tuberculosis was not adequate.  

Key words: AFB, Z-N stain, PHC, PTB, Mycobacterium tuberculosis 

Introduction 

Tuberculosis (TB) is the world's most serious public health problem particularly in developing and 

under developing countries. It is a disease of great antiquity and contributing to more morbidity and 

mortality than any other bacterial infection (Grange et al. 1998). It causes ill-health among millions of 

people each year and ranks as the second leading cause of death from an infectious disease 

worldwide, after the human immunodeficiency virus (HIV) (WHO 2012a). Approximately one-third 

of the world's population is infected from TB (Miller and Schieffelbein 1998). There were almost 9 

million new cases and 1.4 million TB deaths (9,90,000 among HIV-negative people and 4,30,000 

HIV-associated TB deaths) in 2011 (WHO 2012b). So, TB remains one of the deadliest threats to 

public health. 

TB is an infectious disease caused by the bacillus Mycobacterium tuberculosis that spreads to others 

via aerosol route. TB typically affects the lungs (pulmonary TB) but can affect other sites as well 

(extra-pulmonary TB) (Kumar et al. 2007).  It is estimated that 6 out of 10 adults in Nepal are 

infected with TB and 80,000 Nepalese people have active TB disease and every year, 40,000 people 

develop active TB, of whom 20,000 have infectious pulmonary disease (DoHS 2004/2005).   

 

 

mailto:mmaharjan@cdztu.edu.np


Nepalese Journal of Zoology│ Online Volume 2 Issue 2 │ November 2014│ Page 52 

Materials and Methods 

This research work was carried out in Jutpani VDC of Chitwan Nepal from July to December 2012. 

The study was designed to assess the situation of TB in the study area.  A total of 200 TB suspected 

patients visiting Jutpani PHC with the clinical history of two or more week’s continuous cough, fever, 

and marked weight loss were included for prevalence study. Sputum samples of three consecutive 

days from total of peoples were collected and smear examined for Acid Fast bacilli (AFB) at the 

laboratory of Jutpani PHC and diagnosed after staining by Z-N method. A questionnaire survey of 57 

smear positive TB patients was done to assess their Knowledge, Attitude and Preventive Practice 

(KAP) towards TB.  

Results 

Out of 200 TB suspected patients, 18(9%) were found smear positive. Out of 18(9%) smear positive 

patients, 10(55.56%) were male and 8(44.44%) were female and highest prevalence of smear 

positivity (38.89%) was found in the age group of 30-40. Table 1 shows the age and sex wise 

prevalence of PTB in Jutpani VDC. Out of 18(9%) smear positive cases, highest prevalence of 

tuberculosis was found in the ward number four (5/18) of the VDC which constitutes 27.78%, 

followed by the ward number one (4/18) which constitute 22.22% (Table 2). Among the 57 

pulmonary TB patients interviewed, 46(80.7%) believed that blood in sputum, 41(71.9%) believed 

evening rise in fever, 16(28.1%) believed weakness and loss of weight and 12(21.1%) believed 

continue cough for more than 3 weeks were the symptoms of TB.  Similarly, among 57 TB patients of 

Jutpani VDC, 47(82.5%) believed that TB is a communicable disease and majority of them, 

30(52.6%) believed that TB can be prevented by avoiding the personal contact with the TB patient 

and few of them 25(43.9%) believed that It can be prevented from transmission by providing public 

awareness about the TB. Out of 57 patients, 41(71.9%) believed that consuming excessive alcohol is 

the cause of TB and40(70.1%) believed that smoking is the cause TB. Only 10(17.5%) peoples knew 

Mycobacterium tuberculosis is the causative organism of TB. Similarly, majority of the respondent 

41(71.9%) agree that TB can be prevented but only 2(3.5%) strongly disagree. More than half of the 

respondents 33(57.6%) agreed to the statement that if one family member is infected, other family 

members will also develop TB.  

Table 1. Age and sex wise prevalence of PTB  

 

Age in 

years 

Male Patients Female patients Total slide 

number 

Total 

positive 

slides 

Slide 

Positivity 

Rate (%) Total 

slide 

Positive 

slides 

Total 

slide 

Positive 

slides 

<10 4 0 2 0 6 0 0 

10-20 17 2 17 0 34 2 5.89 

20-30 13 1 27 3 40 4 10.00 

30-40 13 3 23 4 36 7 19.44 

40-50 12 1 13 0 25 1 4.00 

50-60 20 1 14 1 34 2 5.89 

60-70 9 1 6 0 15 1 6.67 

70-80 4 0 2 0 6 0 0 

80-90 4 1 0 0 4 1 25 

Total 96 10 104 8 200 18 9 % 
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Table 2. Ward and Sex wise prevalence of total TB positive patients 

Ward 

No. 

Male Patients Female patients Total slide 

number 

Total 

positive 

slides 

Slide 

positivity 

Rate (%) 
Total 

slide 

Positive 

slides 

Total 

slide 

Positive 

slides 

One 17 2 24 2 41 4 9.75 

Two 6 0 6 0 12 0 0.00 

Three 8 1 4 0 12 1 8.33 

Four 28 3 34 2 62 5 8.06 

Five 4 1 7 1 11 2 18.18 

Six 1 0 4 1 5 1 20.00 

Seven 2 0 4 1 6 1 16.67 

Eight 19 2 14 1 33 3 9.09 

Nine 11 1 7 0 18 1 5.55 

Total  10  8 200 18 9% 

Discussion and Conclusion 

Out of 200 TB suspected patients visiting the Jutpani PHC, 18(9%) samples were found to be positive 

for acid fast bacilli (AFB). Age wise observation of the smear positivity showed that the highest 

prevalence of TB 38.89% (7/18) was found to be in the age group of 30-40.  A similar study 

conducted by Dhungana 2002 at United Mission Hospital Tansen (UMHT) and Dhungana 2004 in 

TUTH had  found the highest prevalence of TB among age group of 20-30 years. The highest 

prevalence of TB among this age group might be due to the exposure of young people to different 

environment during their work and activities that will make their health more prone to infection by 

TB organisms. Highest prevalence of TB in the age group 30-40 is because people of this age group 

are exposed to the outer environment as well as due to high work load and wide range of mobility. So 

people of this age group are more prone to the infection with TB organisms.   

Sex wise prevalence of TB showed that out of 18 smear positive cases, 10(55.54%) male and 

8(44.46%) female. Similar higher prevalence of tuberculosis in males compared to females has been 

reported by other earlier studies carried out in Gorkha district (Smith et al. 1994), in histo-

pathological studies at TUTH (Shrestha 1989). Present study revealed high prevalence of TB in the 

month of Asar 33.33% (6/18) followed by Shrawan and Bhadra which had the similar prevalence of 

22.22% (4/18). The reason of high prevalence of TB in Asar might be due to high incidence of cough 

and cold which may help in the transmission of PTB during coughing in the month due to seasonal 

change. Moreover a study done in Chitwan by Dhital (2007) in CMCTH found that Asar, Shrawan 

and Bhadra had more incidence of upper respiratory tract infection than other months of the year 

which support the finding of the present study. Present study revealed that the highest prevalence of 

TB among illiterate people (28.1%). Similarly highest prevalence of PTB was found among farmers 

(49.1%) followed by people in service (22.80%) in relation to the occupation. This showed that 

occupation of the individuals also plays a major role in the prevalence of TB.  Lifson et al. (1999) 

stated that the risk of TB is greater in areas of residence characterized by crowding, poverty and 
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lower education. In another study, National Tuberculosis Center also found that majorities of the 

respondents (67.8%) were employed in the agriculture sector – as farmers (NTC 2009). Among the 57 

TB patients interviewed, majority of them, 30(52.6%) believed that TB can be prevented by avoiding 

the personal contact with the TB patients. About 40% of the respondents in Sindhupalchowk, one of 

the hilly district believed that the infection could be prevented by covering mouth and nose while 

coughing and sneezing (NTC 2009). But present study showed that only 7(12.3%) believe on 

personal protection like using mask could prevent TB transmission. It showed that the knowledge 

about TB prevention is poor among the TB patients of this VDC as compared to the people of 

Sidhupalchowk district. 

Similarly, 41(71.9%) believed that consuming excessive alcohol was the cause of TB and 40(70.1%) 

believed that smoking was the cause TB. Only 10(17.5%) peoples knew Mycobacterium tuberculosis 

is the causative organism of TB in this VDC. Similar study conducted in Rajasthan showed only 1.6% 

had knowledge of tuberculosis causative agent (Yadav et al. 2006) which is very less than the present 

study where 26.3 % have the knowledge about the causative organism of TB as Mycobacterium 

tuberculosis. Present study reveled that 94.7% (54) patients under DOTS said that they had general 

knowledge about TB.  But study carried out in Gorkha as reported earlier, 88% (Sharma 2008) and in 

Patan Hospital 75.86% (Joshi 2004) indicated impressive knowledge of TB as maximum participants 

knew TB as the infectious diseases. This showed that people in Chitwan have comparatively poor 

knowledge about the infectious nature of TB. This may be one of the main reasons of high prevalence 

of TB among the study population. 
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Abstract 

The population status of spotted deer was studied in Baghmara Buffer Zone Community Forest 

(BBZCF) during different four seasons of 2012- 13. Population status was determined by direct count 

method at the time of its active movement in the morning and early evening. A total of 255 

individuals of spotted deer were counted with a crude density of118.6 deer/km2. Male to female sex 

ratio varied seasonally (summer-1: 2.2, rainy- 1: 2.22, autumn- 1: 2.15 and in winter- 1: 2.50).The 

average sex ratio of males to females was computed as 44.47:100. The largest herd of 41 individuals 

was observed in summer. The average herd size was 13.49.We used Kruskal-Wallis Rank Sum test to 

find the significant difference in mean population distribution due to seasons and blocks. There was 

no significant difference in mean population distribution due to seasons (χ2=0.7624, df=3, P=0.8584) 

but significant differences was found in mean population distribution due to blocks (χ2=52.7534, 

df=13, P=0.000000997). 

Key words: Spotted deer, population status, BBZCF, Nepal 

  

Introduction 

The spotted deer or Chital (Axis axis) is one of the most beautiful deer of Nepal and a favourite 

object of sport because of its lovely spotted coat (Shrestha 2003). Spotted deer is classified as a 

member of order Artiodactyla under the family Cervidae (Mitchell 1982). Ellerman and Morrison-

Scott (1964) recognize two sub species of Axis axis. Axis axis axisis native to Nepal, India and 

Srilanka and Axis axis ceylonensis is native to Srilanka. 

The spotted deer is a medium sized deer standing about 35-38 inches at the shoulder and the coat 

is rufous brown with white spots (Schaller 1967). Spotted deer appears like a small elk or wapiti in 

outline. Does are slightly lighter in color than bucks especially over the face and neck (Graf and 

Nichols 1966). The average weight of males is 71kg and the female is 50kg in Chitwan National 

Park (CNP) (Mishra 1982). Only males have antlers and are functional during the mating season 

(Rajaram 2004). 

Axis deer are found at lower elevations below~915m (Ables 1977) and rarely found above an 

altitude of 1000m in its native Asian habitat, including Nepal. They usually prefer ecotonal region 

between the forests and the grass patch (Mitra 1990). It is widely distributed cervids in the Indian 

sub-continent (Srinivasulu 2001). In Nepal, spotted deer occur throughout the Siwalik Hills and 

adjoining plains. Spotted deer preferred habitat is Tarai plain while may reach to the basin of inner 

mountains. They are found scattered in lower number in the mid-hill, warmer valleys and forest 

areas (Chalise 2001, 2013). It is distributed in Bardia National Park (BNP), CNP, Sukla-Phanta 
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Wildlife Reserve (SWR), Parsa Wildlife Reserve (PWR) and Koshi Tappu Wildlife Reserve 

(Majupuria and Majupuria 2006). Spotted deer is considered as least concern as per the IUCN 

categories as it occurs over a very wide range with large populations (Chalise 2013, Duckworth et 

al. 2008). 

Materials and Methods 

This study was carried out in Baghmara Buffer Zone Community Forest, BBZCF (Location 

27o34.78'-27o35.53' Northern Latitude and 84o28.43'-84o29.40' Eastern Longitude), Buffer Zone 

area of CNP, Chitwan, Nepal. The forest covers 215ha area at 170 meter elevation (Sharma et.al. 

2011). 

Population status was determined by direct count method assisted by binocular of 10x50 mm and age 

sex categorized. Hence to reduce biasness, total population was estimated by using statistical 

theorem. Observation was conducted concentrated mostly at the time of its active movement in the 

morning (6.00–9.00) and early evening (15.00–18.00). Counting was done in four seasons– Summer 

(April), Rainy (July), Autumn (November) of 2012 and winter (February) of 2013. The number of 

Spotted Deer was confirmed by repeated count in one observation session. During the total count, the 

exact total numbers were different at the same place in different replicates. The whole study area was 

divided into 14 micro habitats. The number of spotted deer was confirmed by repeated observation in 

one observation session. During the total count, the exact total numbers were different at the same 

place in different replicates.  Hence to reduce biasness, estimated population was calculated by N= 

2nk – nk-1 formula and count was derived from first and second maximum counting such as: 

Here, N=2nk - nk-1………………………… 

 Where,     

        N= estimated population. 

            nk=highest Value of observed Population 

             nk-1=second highest value of observed Population. 

The approximate upper confidence limit (Nu) at 100(1-a) % is obtained by;   

Nu= nk+ (1-a)/a (nk-nk-1)…………………………2 

 Where, 

                Nu=upper confidence limit of population 

                a= the level of test 

 Similarly at given confidence limit the lower limit of population is given by 

                                    NL=Nk 

Hence, the range of total number N is given by  

                                NL<N<NU 

Data Analysis 

For direct count method 

sR – Software (R Console Version 2.15.2) was used for the statistical analysis. It is a non parametric 

test and alternative to ANOVA. Since the data was not found normal, hence this test was performed. 

Kruskal–Wallis Rank Sum Test was used to find the significant difference in the mean population 

distribution of spotted deer in different habitat due to four seasons and in different seasons due to 

blocks. 
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Results 

There were five different micro-habitat identified inside BBZCF. Habitat of Spotted deer was 

explored by using ecological quadrate method. Within each transect four quadrates  of 25x25 m2 for 

tree species, 5x5 m2 for shrub species and 1x1 m2 for herbs were made (Sharma et al 2011). There 

were altogether 55 transects within 14 blocks.  These micro-habitats were further divided into 14 

blocks to make the study easier. Ten of the 14 blocks were used by deer frequently and taken for 

population counting (Table 1).The total number of spotted deer counted was 255 of different age and 

sex. Among 255 individuals of spotted deer, 137 (53.73%) were females, 61 (23.92%) were males 

and 57 (22.35%) were young. The area of BBZCF is only of 2.15km2. So the crude density is 

estimated to be 118.6 deer/km2. 

Table 1. Population status of spotted deer in different blocks of BBZCF in 2012-13. 

Habitat used Blocks Population of spotted deer observed Estimated population                           

N= 2nk – nk-1 Maximum (nk) Second Maximum 

( nk-1) 

Bhellar-Padke 

(Trewia nudiflora 

Albizia lucidior) 

forest 

A 25 23 27 

G 13 10 16 

H 28 24 32 

N 7 6 8 

Bhellar forest 

(Trewia nudiflora) 

E 27 26 28 

L 38 36 40 

M 8 6 10 

Padke (Albizia 

lucidior) forest 

K 45 42 48 

Sisso (Dalbergia 

sissoo) forest 

B 7 5 9 

Grassland J 57 56 58 

                    Total counted 255 234 276 

In Bhellar-Padke forest, at 95% and 99% confidence level, the upper limits are as highest as 104 and 

424 respectively in block Hand the least as 26 and 106 respectively in block N (Table 2). At 90% 

confidence level, the upper limit is highest as 72 in Padke forest (block K). Similarly, the lower limits 

are found to be highest as 57 in grassland (block J) and least as 7 in Sisso forest (block B) and 

Bhellar-Padke forest (block N). 

The census in different seasons varied for the spotted deer in BBZCF. The total number of spotted 

deer counted was 237 in summer season. Out of them, 58 (24.47%) were males, 129 (54.43%) were 

females and 50 (21.09%) were young. The male to female sex ratio was 1: 2.2 and the Young to 

female sex ratio was 1: 2.58. 

The total number of spotted deer counted was 203 in rainy season. Out of them, 49 (24.13%) were 

males, 109 (53.69%) were females and 45 (22.16%) were young (Tab 3). The male to female sex ratio 

was to be 1: 2.22 and the young to female sex ratio was 1: 2.4. 

The total number of spotted deer counted was 226 in Autumn season. Out of them, 54 (23.89%) were 

males, 114 (50.44%) were females and 58(25.66%) were young. The male to female sex ratio was 1: 

2.15 and the young to female sex ratio was computed to be 1: 1.96. 
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Table 2. Range of population of spotted deer in different blocks in BBZCF in 2012-13 

Habitat Blocks NL = nk                  Range of Estimated Population (N) 

                       Levels of Test 

0.10 (90%) 0.05 (95%) 0.01 (99%) 

Bhellar-Padke 

(Trewia nudiflora 

Albizia lucidior) 

forest 

A 25 25< N< 43 25< N< 63 25< N<223 

G 13 13< N< 40 13< N< 70 13< N<310 

H 28 28< N < 64 28< N< 104 28< N< 424 

N 7 7< N< 16 7< N< 26 7< N<106 

Bhellar forest 

(Trewia nudiflora) 

E 27 27< N< 36 27< N< 46 27< N<126 

L 38 38< N< 56 38< N< 76 38< N<236 

M 8 8< N< 26 8< N< 46 8< N<206 

Padke (Albizia 

lucidior) forest 

K 45 45< N< 72 45< N< 102 45< N<342 

Sisso forest B 7 7< N< 25 7< N< 45 7< N<205 

Grassland J 57 57< N< 66 57< N< 76 57< N<156 

The total number of spotted deer counted was 232 in winter season. Out of them, 51(21.98%) were 

males, 128 (55.17%) were females, 53 (22.84%) were young. The male to female sex ratio was 1: 

2.50 and the young to female sex ratio was 1: 2.41. 

Table 3. Number of spotted deer counted in different seasons in BBZCF 

S.N. Seasons of year Young Males Females Total 

1. Summer 50 58 129 237 

2. Rainy 45 49 109 203 

3. Autumn 58 54 114 226 

4. Winter 53 51 128 232 

Average Total in a year 51.5 53.0 120 224.5 

The average herd size was 13.49 individuals computed from 3,832 individuals in 284 herds during the 

study period. The largest herd size of 41 individuals (mixed herd) was observed in habitat J. There 

was no significant difference in mean population distribution due to seasons (P-value > 0.05) but 

significant differences was found in mean population distribution due to habitat(P-value < 0.05) 

(Table 4). 

Table 4. Kruskal Wallis test of different seasons and habitat 

Variables X2 – value d.f P-value Remarks 

Seasons 0.7624 3 0.8584 No Significant 

       Habitat 52.7534 13 0.000000997 Significant 

Discussion 

Sharma et al. (2012) recorded a total of 182 individuals of spotted deer in BBZCF but we recorded 

255 individuals of spotted deer in BBZCF. Seidensticker (1976) recorded 629 individuals of spotted 

deer in CNP with density of 17.7 deer/km2. This study computed crude density of118.6 deer/km2. 

Raman et al. (1996) recorded density of 212.3 deer/km2 in Guindy National Park, India. Spotted Deer 

prefers ecotonal region between the forests and the grass patch and avoid hilly terrain (Mitra 1990). 

Due to the availability of such type of habitat and resources in BBZCF, the difference in the study 
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time, multiple observations, direct count method, small study area  were possible reasons for higher 

population of spotted deer andhigh density estimate during this study. 

Bedi (1985) counted about 600 spotted deer in a single herd in Corbett National Park, Kurt (1990) 

explained occurrence of 800 or more members of spotted deer in a herd in India and Srilanka. 

However, such large herds were not observed in this study area. Commonly, herds of 4 to 18 

individuals were observed in this study and the largest herd of 41 individuals. The mean size of mixed 

herd was 13.49. Danger from the predators and the climatic factors could be the possible reasons 

behind their presence in small herds. The sex ratio of male to female was 0.59:1 in Sri Lanka (De 

Silva and De Silva 2001).Seidensticker (1976) found sex ratio as 115:100 in CNP. The average sex 

ratio of male to female was found to be 44.47:100 in BBZCF (seasonal basis). The sex ratio is found 

to be low in comparison to Sri Lanka and CNP. Illegal and selective hunting, unequal natality and 

mortality rates of male young etc may be the possible factors for the unequal sex ratio. 

Conclusion 

A total of 255 individuals of spotted deer were counted from different habitat and the crude density 

was computed to be 118.6 deer/km2. The highest population of spotted deer was counted in grassland 

(block J) and the lowest in sissoo dominated forest (block B). The average sex ratio was found to be 

44.47 bucks to 100 does with more females than males in all the seasons. The highest sex ratio of 

47.39 bucks to 100 does was found in Autumn season. The largest herd of 41 individuals was 

observed in grassland (block J) in summer. The average mixed herd size was computed as 13.49 

individuals. Kruskal-Wallis test raveled that there was no significant difference (P>0.05) in the mean 

population distribution of deer in different habitat due to four seasons and there was a significant 

difference (P<0.05) in the mean population distribution of deer in different seasons due to different 

habitat. 
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Abstract 

Insect pests of tomato and their management practices were explored in three VDCs (Panchkhal, Nala 

and Mahadevsthan) of Kavre District from January to April 2011. The data were collected by direct 

observation and also by using semi-structured questionnaires. Altogether 48 tomato farms were 

observed during the study that included 16 farms in each VDC. The study revealed White fly 

(Bemisia tabaci), Aphid (Aphis gossypii), Tomato fruit worm (Helicoverpa armigera) and White grub 

as the insect pests of tomato. Aphid (Aphis gossypii) and Tomato fruit worm (Helicoverpa armigera) 

were recorded as the most problematic insects during winter and summer respectively. Farmers were 

found to be relied on pesticides from bedding of plant till harvesting to control pests. Commonly used 

pesticides include Endosulfan, Dimethoate, Cypermethrin, Chloropyrifos, Methyl parathion, 

Methomyl and Thiametoxan. Farmers had positive thoughts towards the pesticide use despite their 

familiarity on ill-effects of pesticides. Personal safety measures during application of pesticides have 

not been followed. Scanty knowledge, labor intensiveness and lack of coordination between the 

farmers were the major factors which prevented the adoption of eco-friendly alternative pest 

management methods.    

Key words: Aphis, Bemisia, Helicoverpa, IPM, White grub  

Introduction 

The tomato (Lycopersicon esculentum Mill.) is herbaceous fruiting plant that survives in diverse 

environmental conditions (Rice et al. 1987). Tomato fruit is considered to be fairly rich in vitamins of 

high cash value and used in our daily life for various purposes but farmers are using pesticides to kill 

pests and diseases which attack them for better production (Knezevic and Serdar 2008). Over 1000 

compounds are applied to agricultural crops in order to control objectionable moulds, insects and 

weeds (Ortelli et al. 2006). Pesticides' striking effort in preventing crop loss and controlling vectors of 

diseases have led to their acceptance and expanded use throughout the world (Sharpdan and Peter 

2005). However, the potent chemicals for killing pests have elevated anxiety that they are agents of 

human diseases and environmental pollution. It has been observed that their long term, low dose 

exposure is increasingly linked to human health effects such as immune-suppression, hormone 

disruption, diminished intelligence, reproductive abnormalities and cancer (Wiles et al. 1998). 

Pesticide residues in food are global problems (Abinash and Singh 2009). According to WHO, 

developing countries use about twenty-five percent of the pesticides in the world and the use is in 

increasing trend (WHO 2003). This intrinsically dangerous technology is being promoted in a setting 

without technical and human resources to control it properly.  

Agriculture is one of the most prevalent types of employment in the world. Nearly 50 percent of the 

world labor is employed in agriculture and they carry significant risk for development of pesticide 

risk (Das et al. 2001). Chemical pesticides for the first time were commenced in Nepal in 1952 when 
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Paris green, Gammexane and Nicotine sulphate were imported from USA solely for malaria control 

program (Koirala et al. 2009). The sequential order of different groups of pesticides introduced in 

Nepal is: 1950s – organochlorines; 1960s – organophosphates; 1970s – carbamates; 1980s – synthetic 

pyrethroids (Manandhar 2007).  

There is no clear drift of import and use of pesticides. Also there is possibility of an open border 

trading of commonly used pesticides and some of the banned pesticides such as DDT and BHC. It is 

somewhat difficult to document the amount of illegal trading and thus the size of such trading has not 

been reflected in the public data so far. In recent years, there are different pesticides used erratically, 

which is pretty common in Nepal. Endosulfan is used in ponds, streams and rivers for killing fishes 

and also used to attain polished appearance in vegetables such as tomato, brinjal, mustard leaves 

(Manandhar 2007). 

Nepal has a marvelous opportunity for producing tomato as diverse agro-eco-zone favors both season 

and off-season varieties and farmers are encouraged to produce, so production and productivity has 

been increasing significantly for the last decade. Nepal has potential for fresh vegetable (tomato) and 

processed products in the international market as well. Reports suggested that use of pesticides in 

vegetables in Nepal is higher than other food products (Koirala et al. 2009). Therefore, this study 

aims to know the current situation of pesticide used in tomato and to deal the knowledge, practice 

among tomato growers and use of pesticides in Kavre district, Nepal.  

Materials and Methods 

Insect pests of tomato and their management practices were explored in three VDCs of Kavre District 

(Panchkhal, Nala and Mahadevsthan) the major tomato production areas were chosen for the study 

from January to April 2011. The data were collected by direct observation and also by using semi-

structured questionnaires. Altogether 48 tomato farms were observed during the study that included 

16 farms in each VDC. The study was based on primary as well as secondary data. Tomato field has 

also been visited for direct observation of the plants and insect pest and the information on pesticide 

used was also taken from farmers, agro-vet dealers, government agencies and related associations. 

The data was analyzed using various statistical tools like mean and correlation. 

Results 

Opinion of farmers on application of pesticide in the field 

79.2% farmers of the study area had positive opinion towards the use of pesticide. The reasons 

behind the increase of use of pesticides in the field are- i) proper and safe use for health and 

environment, ii) should increase for more crop production and reduce loss due to pest damage and 

iii) knowledge, awareness and training about pesticides is most. 20.8% farmers had negative 

opinion about pesticides used. They told that use of pesticides must be decreased in the field - i) to 

prevent health and environment hazard, ii) huge application must be minimized and iii) other 

alternatives  method must know. 
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Figure 1. Opinion of farmers of using pesticides in the field 

 

 Use of Pesticides for Pest Control 

A total of 48 farmers and their fields were surveyed during the study. All of respondents (100%) were 

reported applied as pesticides in tomatoes in their field as pest control measure. It indicates that there 

is a high frequency of pesticides use in the vegetable that are possibly to increase toxic residue in the 

vegetable that might pose higher risk to vegetable growers and consumers. Almost the pesticides 

posses hazard to human health and environment. Thus, the tomato grown in the study area was found 

using pesticide hence the tomato cultivation is found totally non-organic which can be hazardous to 

grower, consumer, human health and environment. 

          Table 1: Pesticides user among tomato grower 

Pesticides user among 

tomato grower 

Percentage 

Yes- use pesticides 100% 

No- do not use pesticides  0% 

 

Knowledge and practice regarding use of pesticides  

During study 80% farmers used pesticides to increase productivity, 18.5% used to kill pest and 1.5% 

used to improve color. About 24.8% determine amount of pesticides to be used according to the 

information given in the label, 60.2% determine through retailer where they purchase the pesticide 

and 15% determine with their local agricultural expert. About 95.8% farmers bought pesticides from 

authorized shop or retailers where as 4.2% from any shop. 
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        Figure 2. Reasons of using Pesticides in the tomato field 

 

Safety precautions, personal protective equipment and personal hygiene during application of 

pesticides 

Respondent farmers (91.6%) read the label in the bottle or package where as 8.3% didn’t read the 

label. About 70.8% mixed the pesticides with hands wearing hand gloves, 4.2% mixed with bare 

hands and 25% mixed with stick and wearing hand gloves. During study, we found that none of them 

eat, drink or smoke while spraying pesticides in the field. Most of them, 50% washed the pesticide 

bottle or pesticide sprayer in the river, pond or well, whereas 45.8% washed in a distant place far 

from pond, river or well and 4.2% wash in tap at home. None of them display a signboard or red flag 

or empty bottles in the sprayed area after an application in order to inform others and also none of 

them keep the pesticides in the same place where they keep their food. 

                                  Table 2: Use of Personal Protective Equipments 

 Items  Yes (%) No (%) 

Shoes  100% - 

Hat/Head cover 33.4% 66.6% 

Glass 4.2% 95.8% 

Full sleeves shirt/ trouser 100% - 

Gloves 4.2% 95.8% 

Mask - 100% 

Change the clothes 100% - 

Take a bath 25% 75% 

Clean hands and foots  75% 25% 

 

Disposal techniques  

About 58.3% of the farmers disposed the pesticides bottles or packets by throwing in the field 29.2% 

buried in the field and 12.5% disposed by other ways like burning or used for household purpose after 

washing or throw in dumping sites. If pesticide was spilled in some places, all of them were found 

that they clean the places with water only but they did not use any cleaning agent. During the 
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application of pesticides, 87.5% had experience of pesticide spoil in their body parts and 12.5% had 

not of such experience. 

Health Problems due to use of pesticides 

All the farmers (100%) knew about the adverse effects of pesticides to human health. Out of them 

75% knew that pesticide use can cause short term health effect and only 25% knew that pesticides can 

also cause long term health effects. The different types of health hazards experienced by the farmers 

due to the use of pesticides were eye irritation, vomiting, skin irritation, dizziness, headache, diarrhea 

and shortness to breathe. The symptoms of health effects they suffered due to the use or exposure of 

pesticides were determined by the health worker (37.5%), self by the farmers (50%) and neighbor 

(12.5%) but not by the doctor. 

Knowledge About Integrated Pest Management (IPM)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           

During the study, 96% farmers had heard about IPM where as 4% didn’t know about it. We had 

found that farmer did not practice IPM because 62.5% told that pesticides are cheaper, 8.4% told that 

IPM requires lot of labor, 12.5% told that neighbor didn’t practice and about 16.6 % told that there 

was lack of IPM training. Government should promote IPM program for healthier agriculture 

practices because there is lack of awareness, knowledge and training about IPM technique. 

                        Figure 3:  Reasons of not using IPM Program

 

Discussion 

As the farming of tomato were done totally by the use of pesticides. Farmers used pesticides to 

increase productivity and to kill the pests so that more profit and high yield can be achieved. Even 

though they bought the pesticides directly from shop or agro-vet dealer and used that according to the 

label in containers or according to shopkeeper. Lack of knowledge about pesticides, its composition 

and its formulation made more misuse of pesticides. The studies documented by Palikhe (2002) that 

misused and overused, particularly among commercial farmers, posed a health risk to the public and 

have numerous cases caused serious poisoning. The illegitimate used was due to unawareness of 

toxicity, aggressive marketing by dealers and profit interests. Many farmers did not understand the 

instructions written on the pesticide labels. The harmful effects of pesticides have been experienced 

by farmers and their families. There was a higher risk of presence of pesticides residue in vegetables 

which poses higher health risk to vegetable growers as well as consumers. 
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The adoption of safety measures during and after pesticide application was very important factor for 

preventing against harmful impacts of pesticide. The various safety options could be used as gloves, 

masks, long sleeved cloth, glass, long boots etc. They did not like to use safety measure as they 

thought that they disturb their work and uncomfortable to work in the field. For example, they 

thought that wearing a mask makes breathing difficult and they didn't have habit of wearing (Palikhe 

2002). This might put them in the risk of pesticides that the health of these people was not secured of 

the disease caused by the inhalation, ingestion and absorption via skin (Karmacharya 2012). Personal 

protective devices were also found used less because of lack of awareness, unavailable and feeling 

discomfort by using them. From the field study, as expressed by farmers themselves, it was difficult 

for them to change their behavior in which they were adopted. Due to unsafe practices, farmers were 

more vulnerable to expose with toxic pesticides and were in higher health risks as there has been too 

much use of pesticides with too little or no protection. This result is also supported by Shrestha 

(2001).  

Farmers knew about health effects and they suffered by different kind of symptoms. Most of the 

farmers knew about short term effects of pesticides where as only some knew about long term effects 

of pesticides (Shrestha et al. 2010). The different health problems they suffered were eye irritation, 

skin irritation, dizziness, shortness to breathe, vomiting, headache and diarrhea. They even diagnosed 

their health effects direct by themselves or by their neighbors but very few by the help of health 

workers. They rarely consulted health personnel and took treatment in health centers, and they used 

their home treatment by themselves, which was comparable with the research work carried out by 

Koirala et al. (2009).  

Pesticides application in the field is not only the solution of pests control and high yield of crops 

besides these famers need awareness programs, training and proper guidance for application of 

pesticides. Other alternative methods of pests management is the demand of today. Shrestha (2001) 

reported that overuse of synthetic pesticides has also resulted in pest resistance to pesticides, 

resurgence of pests, elimination of natural enemies and disruption of ecosystems. Although the 

agricultural policies during the last few decades promoting higher input of chemicals have resulted in 

higher yields and more food, they have also resulted in poisoning, health related poverty and 

environmental degradation. There is, therefore, a need for alternative pest control measures for both 

commercial farmers currently overusing pesticides and food insecure subsistence farmers living at the 

mercy of pests. A healthy, effective and lasting mechanism for plant protection is required for food 

security, food safety, poverty reduction and rural development (Shrestha et al. 2010).  

Conclusion and Recommendations 

The present study shows extremely hazardous pesticides are being used in vegetables which are 

banned for normal agriculture use by Government of Nepal. Majority growers did not receive any 

training on pesticides and IPM techniques. Quite a high figure of growers also experience symptoms 

associated with pesticides hazards. Most of the growers were not using personal protective equipment 

(PPE) during pesticide application in field. The results emphasize the need to correct the problems of 

pesticides. Government regulatory agencies, development organizations, consumers associations 

should work successfully together to work out the problems. The finding of this study is oriented to 

the following recommendation: the need for awareness, education and training on the uses of 

pesticides to the farmers and effective monitoring program for pesticide residues in vegetables. 
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Abstract 

Free living Nematodes communities used as bioindicators of soil health because  their composition 

well correlates with, two critical ecological processes i.e. nitrogen cycling and decomposition in soil . 

Nematodes indices withstand statistical rigor better than abundances, proportions, or ratios of trophic 

groups. Nematodes indices respond to a variety of land-management practices, based largely on life 

history characteristics of families.  

Key words: soil, bioindicator,  nematodes indices , monitoring, trophic diversity  

Introduction 

The importance of soil organisms for maintaining soil functionality and regulating processes that 

support ecosystem services, like nutrient and water retention, carbon storage and pest resistance, is 

widely recognized (Wall 2012 and Mulder et al. 2011). Among soil biota nematodes are among the 

most thoroughly studied groups as they combine several unique characteristics. They occur in high 

diversity and density in every soil and sediment type (Treonis and Wall 2005 and Wu et al. 2011) and 

are very diverse in terms of trophic preferences, represent all trophic groups and levels in the soil 

food web (Bongers and Ferris 1999 and Yeates 2003) and have variable life history strategies 

(Bongers 1990). They are involved in fundamental ecological processes like decomposition and 

nutrient cycling (de Goede and Bongers 1994) and their functional composition is indicative of the 

major channels of matter and energy transfer across the decomposition pathways. Nematodes have a 

permeable cuticle, which allows them to respond with a range of reactions to pollutants (Wasilewska 

1994). Some nematodes have resistant stages such as cryptobiotic forms or cysts that allow them to 

survive inactively during unfavorable environmental conditions for growth. However, some nematode 

taxa such as Dorylaimidae have no resistant stages, which may make them more sensitive to 

environmental change (Bongers 1999). Thus, nematode community structure is a sensitive indicator 

of the soil status and environmental disturbances (Bongers and Bongers 1998) and nematodes are 

among the most preferred bioindicators of soil condition (Bongers and Ferris 1999, Zhao and Neher 

2005). The composition of soil nematode communities is influenced by environmental variables such 

as vegetation, soil type, season, soil moisture level and soil organic matter content (Goralczyk 1998). 

In many cases there are strongly related with specific microhabitats or with specific hosts in the case 

of parasitic nematodes (Pinto et al. 2006).  

Feeding groups (Trophic groups)  

The allocation of nematodes to feeding groups is an effective method to condense information. Yeates 

et al. (1993) published a synthesis in which the following groups were distinguished: 1. Plant feeding 

(Sedentary parasites , Migratory endoparasites,  Semi-endoparasites,  Ectoparasites i.e. Epidermal cell 

and root hair feeders, Algal and moss feeders, Feeders on plant tissues eg- Tylenchidae, Psilenchidae, 

Atylenchidae; Tylenchus, Laimaphelenchus, Anguinidae). 2. Bacterial feeding group i.e. 
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cephalobidae, Plectidae etc 3. Fungal feeding group eg. Aphelenchidae - Aphelenchoides  4. Predators 

groups eg-Mononchidae, Longidoridae 5.Omnivorous (both predators as well as plant feeders)eg- 

Qudsianematidae, Thornematidae etc. 

 Colonizer persister (C-P) 

Based on life strategy Bongers (1990) allocated terrestrial and freshwater nematodes on a continuum 

from colonizers to persisters (r- to K-strategists) followed by a similar proposal for marine nematodes 

(Bongers et al., 1991). The following groups can be distinguished on the colonizer-persister (cp) 

scale. These are used to indicate the soil status.  

cp-1group: Nematodes with a short generation time, producing many small eggs resulting in an 

explosive population growth under food-rich conditions, for example, bacteria blooming in enriched 

soils. They are relatively tolerant to pollution-induced stress. for example, Rhabditidae. Obviously 

they have a high metabolic activity. These enrichment opportunists show a phoretic relation with 

insects and other vectors and are only active under transient conditions of high microbial activity, 

they form  

cp-2 groups: Nematodes with a short generation time and a high reproduction rate, but do not form 

dauerlarvae. They occur under food-rich as well as food-poor conditions and are very tolerant to 

pollutants and other disturbances. This group is composed of the smaller tylenchids, mainly feeding 

on epidermal cells; The fungal feeding aphelenchoids and anguinids and the bacterial feeding 

cephalobids, plectids and monhysterids. 

 cp-3 groups: They have a longer generation time and are relatively sensitive to disturbances. This 

group is composed of the bacterial feeding teratocephalids, the Araeolaimida and Chromadorida; the 

larger tylenchid nematodes that feed on deeper cell layers in the roots; the diphtherophorids, assumed 

to feed on fungi, and the carnivorous tripylids. 

cp-4 groups: Small dorylaimids and large non-dorylaimids. These nematodes are characterized by a 

long generation time, permeable cuticle and sensitivity to pollutants. The non-carnivorous nematodes 

in this group are relatively sessile, whereas carnivorous have to move. This group is composed of 

larger carnivores, the bacterial feeding Alaimidae and Bathyodontidae, the smaller Dorylaimid 

nematodes and the plant feeding trichodorids. 

cp-5 groups: Large dorylaimid nematodes with a long life span and low reproduction rate; both 

probably a corollary of low metabolic activity, highly sensitive to disturbance. 

Nematode community indices 

For the evaluation of soil conditions, well documented nematological indices have been developed for 

this purpose ( Bongers 1990, 1993, Bongers and Ferris 1999, Ferris et al. 2001, Verschoor et al. 2001, 

Yeates 2003, 2007) and successfully applied to monitor land use changes, management effects, 

environmental disturbance and pollution among others (Tsiafouli et al. 2007; Vonk et al. 2013). 

According to Neher et al. (2005), nematode indices are cost-effective, easy to calibrate and interpret.  

Nematological indices  

Maturity index (MI): Bonger (1990) proposed maturity index for free-living taxa. It is viewed as a 

measure of disturbance, with smaller values being indicative of a more disturbed environment and 

larger values characteristic of a less disturbed environment. Yeates’ (1994) proposed modification of 

the index based on merging free-living and plant parasitic nematodes (PPI) for the summed of (SMI).  
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 Enrichment index (EI). Enrichment index (Ferris et al. 2001) is based on the expected 

responsiveness of the opportunistic guilds (bacterivorous nematodes with c-p1) to organic resources 

enrichment. The enrichment-opportunist bacterivorous nematode guild includes species in the 

families Rhabditidae, Panagrolaimidae and Diplogasteridae (Bongers and Ferris 1999, Ferris et al. 

2001). Therefore, EI describes whether the soil environment is nutrient enriched (high EI) or depleted 

(low EI). Food webs become enriched when disturbance occurs. Resources become available due to 

external input, organism mortality, turnover, or favorable shifts in the environment. 

Structure index (SI): The SI (Ferris et al. 2001)  represents an aggregation of functional guilds with 

c-p values ranging from 3-5 and describes whether the soil ecosystem is structured with greater 

trophic links (high SI) or degraded (low SI) with fewer trophic links. Similarly, Plotting of EI vs. SI 

provides a model framework of nematode faunal analysis as an indicator of the likely conditions of 

the soil food web.  

Channel index (CI). The CI (Ferris et al. 2001) is a percentage of fungivores among the total 

fungivores and c-p 1 bacterivorous. It indicates predominant decomposition channels in the soil food 

web. A high CI (> 50 %) indicates fungal decomposition channels whereas low CI (< 50 %) suggests 

bacterial decomposition channels. The CI also provides a means of tracking succession between 

fungivorous and bacterivorous nematodes as organic resources are supplied and depleted in 

agricultural systems. Decomposition rates of readily degraded material in bacterial pathways are 

expected to be faster than that in fungal pathways where materials may be more complex. Due to the 

similarity of C/N ratios of fungi and fungivorous nematodes, mineralization rates in fungal channels 

should be slower than those in bacterial channels.  

Basal index (BI): The BI is based on the proportion of bacteria-feeding and fungi-feeding nematodes 

with a c-p value of 2. It also indicates predominant decomposition channels in the soil food web. 

Nematode Metabolic footprints (MF) indices: These are the more recent set of indices (Ferris, 

2010) that refer to carbon utilization by nematodes. The metabolic footprint of component taxa, is the 

sum of the lifetime amount of C partitioned into growth, egg production and respiration which is the 

amount of C utilized in metabolic activity. MF gives insight to the nature but also the magnitude of 

soil functions. MF are calculated for each trophic group (bacteriovore MF, fungivore MF, herbivore 

MF, omnivore MF and predatory MF) . 
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