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Abstract  

Rapid development of heavy metal research has not been a new area of science. Heavy metal content in cow dung may be 

due to ingestion of contaminated fodder, water etc. It may affect

risks to both animals and people. Cow dung, a type of manure, is a cheap and easily available resource for agriculture. The 

present study emphasized on quantitative analysis of heavy metals in 120

locations in Hanumangarh district, Rajasthan. The quantitative assessment of nine heavy metals (

Mn and Co) using Atomic Absorption spectrophotometer was done under this investigation. 

average levels of contamination of heavy metals was found in the order of the Iron>Copper>Manganese>Zinc>Chromium>

Lead>Nickel>Cobalt>Cadmium. 
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Introduction 

India is the second leading rural country on the earth with 

farming area of 179.9million hectares and it adds to 61% of 

aggregate land
1
. A major population of India depends on 

farming for production and livelihood. The aggregate livestock 

population comprising of Cow, Buffalo, Sheep and Goat etc. in 

the nation was 512.05million. The quantity of ruminants has 

expanded from 77.04million to 80.50million, demonstrating a 

development of 4.51% in Livestock census
2
.  

 

India being the world’s biggest manufacturer of dairy products 

by volume, representing holds about 13% of world’s aggregate 

milk production and also accounts the world’s largest dairy 

group. The white revaluation in India began in

arranging of small holder dairy cultivates under a three level co

operative system for sorted out creation, obtainment, preparing 

and marketing of milk
3
. About 70% population of India lives in 

rural area
4
, where cow (Bos Indicus) is the most

domestic animals and it generates 9-15kg excreta/day

 

Dung of cattle have been utilized as manure and it can add 

organic matter to the soil, enhance water holding limit, enhance 

soil tilth, increment crop yield and enhance soil productivity

Cattle dung can be unambiguous material for study of heavy 

metal contamination as because it may contain residue of 

devoured sustenance material being discharged by these 

herbivorous bovine animals. The domesticated animals industry 

produces colossal amount of fertilizers which contain critical 

nutrients, organics, heavy metals and pathogens

application of pesticides in agriculture has boost up the 

pollution level of heavy metals in the significant amount
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Rapid development of heavy metal research has not been a new area of science. Heavy metal content in cow dung may be 

due to ingestion of contaminated fodder, water etc. It may affect the quality of the soil, contaminate crops and pose health 

risks to both animals and people. Cow dung, a type of manure, is a cheap and easily available resource for agriculture. The 

present study emphasized on quantitative analysis of heavy metals in 120 cow dung samples collected from different 

locations in Hanumangarh district, Rajasthan. The quantitative assessment of nine heavy metals (Zn, Pb, Cu, Cd, Fe, Ni, Cr, 

) using Atomic Absorption spectrophotometer was done under this investigation. The results showed that the 

average levels of contamination of heavy metals was found in the order of the Iron>Copper>Manganese>Zinc>Chromium>

Cow dung, heavy metals, agriculture, crops and atomic absorption spectrophotometer. 

India is the second leading rural country on the earth with 

farming area of 179.9million hectares and it adds to 61% of 

. A major population of India depends on 

for production and livelihood. The aggregate livestock 

population comprising of Cow, Buffalo, Sheep and Goat etc. in 

the nation was 512.05million. The quantity of ruminants has 

expanded from 77.04million to 80.50million, demonstrating a 

 

India being the world’s biggest manufacturer of dairy products 

by volume, representing holds about 13% of world’s aggregate 

milk production and also accounts the world’s largest dairy 

group. The white revaluation in India began in 1970 with the 

arranging of small holder dairy cultivates under a three level co-

operative system for sorted out creation, obtainment, preparing 

. About 70% population of India lives in 

) is the most common 

15kg excreta/day
5-6

. 

Dung of cattle have been utilized as manure and it can add 

organic matter to the soil, enhance water holding limit, enhance 

soil tilth, increment crop yield and enhance soil productivity
7-8

. 

Cattle dung can be unambiguous material for study of heavy 

metal contamination as because it may contain residue of 

devoured sustenance material being discharged by these 

herbivorous bovine animals. The domesticated animals industry 

nt of fertilizers which contain critical 

nutrients, organics, heavy metals and pathogens
9-11

. The 

application of pesticides in agriculture has boost up the 

level of heavy metals in the significant amount
12-14

. 

The presence of inorganic pollutants

in the ecosystem causes major environmental issues. India is 

second biggest manufacturer of pesticides in asia with yearly 

generation of Ninety thousands tons of which 2

the rest stay in soil causing natural issu

 

Study area: Hanumangarh District situated in the northern most 

part of Rajasthan State. It was carved out of Sri Ganganagar 

District in 1994. Geographically, the district is located at 

29°35’N Latitude and 74°20’E Longitude. It is located in Thar

Desert region with arid and dry climate, scanty rainfall, high 

infiltration and low water bearing capacity of soils with 

dominance of sand dunes. There are no any natural forests 

present in Hanumangarh. The advent of canal water however 

slowly, but considerably, changed the landscape.

 

Materials and methods 

Collection of samples: The samples of cow dung were 

collected from selected locations in the study area during each 

season (2016-17) for assessment of heavy metals (Figure

Due to availability of Indira Gandhi Canal water for irrigation, 

the area is extensively explored for a

enhanced dairy industry in the region. 

 

The samples were collected from various locations and kept in 

polyethylene bags carried to the lab for further analysis. The 

samples were then kept for drying in lab for 7 days. Collected 

samples were finely powdered utilizing pestle and mortar. The 

100 cm
3
 of the air dried and sieved sample was weighed by 

weighing balance and dried in hot air oven at 110°C for one 

hour until the point when a steady mass got
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) dung collected from 

 

334004, Rajasthan, India 

Rapid development of heavy metal research has not been a new area of science. Heavy metal content in cow dung may be 

the quality of the soil, contaminate crops and pose health 

risks to both animals and people. Cow dung, a type of manure, is a cheap and easily available resource for agriculture. The 

cow dung samples collected from different 

Zn, Pb, Cu, Cd, Fe, Ni, Cr, 

The results showed that the 

average levels of contamination of heavy metals was found in the order of the Iron>Copper>Manganese>Zinc>Chromium> 

The presence of inorganic pollutants for example metal particles 

in the ecosystem causes major environmental issues. India is 

second biggest manufacturer of pesticides in asia with yearly 

generation of Ninety thousands tons of which 2-3% is used and 

the rest stay in soil causing natural issues
15-16

. 

Hanumangarh District situated in the northern most 

part of Rajasthan State. It was carved out of Sri Ganganagar 

District in 1994. Geographically, the district is located at 

29°35’N Latitude and 74°20’E Longitude. It is located in Thar 

Desert region with arid and dry climate, scanty rainfall, high 

infiltration and low water bearing capacity of soils with 

dominance of sand dunes. There are no any natural forests 

present in Hanumangarh. The advent of canal water however 

erably, changed the landscape. 

The samples of cow dung were 

collected from selected locations in the study area during each 

17) for assessment of heavy metals (Figure-1). 

Due to availability of Indira Gandhi Canal water for irrigation, 

the area is extensively explored for agricultural activities and 

enhanced dairy industry in the region.  

The samples were collected from various locations and kept in 

polyethylene bags carried to the lab for further analysis. The 

samples were then kept for drying in lab for 7 days. Collected 

samples were finely powdered utilizing pestle and mortar. The 

of the air dried and sieved sample was weighed by 

weighing balance and dried in hot air oven at 110°C for one 

hour until the point when a steady mass got
17

. 
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Sample treatment: 0.5gm of cow dung samples were weighed 

and taken in the conical flask. Con. HNO3: HClO4 (4:1) solution 

was added to each sample. Samples were kept in water bath until 

when the point when the samples turned out to be clear, 3-4 

drops of Hydrogen peroxide (30%) added for neutralizing the 

fat content. Each sample was then diluted with 10 ml after 

cooling and transferred disinfected glass vial & kept at room 

temperature before examination
18

. 

 

Analytic determination: Concentrations of different heavy 

metals were determined using Atomic Absorption 

Spectrophotometer ECL-AAS-4141
19

. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure-1: Location of Sampling Sites in Hanumangarh. 

 

Results and discussion 

The level of various heavy metals like Zn, Pb, Cu, Cd, Fe, Ni, 

Cr, Mn and Co etc. in minute quality in cow dung is a natural 

phenomenon but the excessive amount of such contamination 

are an indicator of pollution in that particular region. The 

contamination of water, soil, crops etc by heavy metals based 

pesticides, fertilizers and other agrochemicals are common 

scenario in study area. To access the level of contamination in 

food chain, the excretory material of herbivores may play a 

significant role. Therefore, cow dung was selected for present 

study to determine level of heavy metals in it. The selection of 

cow dung was based on its population and availability among all 

herbivores in the region.  It is important to make clear analysis 

of the concentration level of heavy metals in cow dung. Total 

120 samples of dung were tested for the present study. The 

average contaminated levels of the heavy metal (ppm) in cow 

dung during were assessed for year 2016-17. 

 

The seasonal variations of in the heavy metal contamination in 

cow dung samples are summarized in Table-1. It was noticed 

that the average level of Zn was found highest in samples 

collected during winter season (0.350ppm) followed by rainy 

season (0.288ppm) and summer season (0.175ppm).  Zn is an 

essential element for growth of plants to certain level. However, 

accumulation due to mobile nature, Zn might be translocated to 

animals through grazing, which in turn reflected on elimination 

through cow dung
17

. It was noticed that the contamination level 

of Pb was found in the order of winter samples (0.388ppm) > 

rainy (0.175ppm) > summer (0.113ppm). The results of the 

present investigation are significantly different from the 

findings in which it is reported that the Pb concentrations in 

sediments of Niger delta, analyzed during dry season ranged 

from 13.67 to 18.11ppm with mean levels of 15.75±1.49ppm 

and 14.92 to 19.08ppm with mean Pb concentrations of 

16.96±1.45ppm during the wet season for same study area in 

Nigeria
20

. Similarly, the findings of the present study are 

negatively correlated with the results assessed the Pb 

concentrations in the sediments of Bonny River System, Niger 

Delta, Nigeria. They found that the Pb level was higher in the 

wet season (0.003-0.027ppm) than dry season (0.01ppm)
21

. 

However, the results of the present study are in linearity with 

the outcomes of the study carried out on lead contamination in 

buffaloes in Cooum river belt region of Tiruchirapalli, India. 

The study reveled that the accumulation of Pb in buffalo dung 

was high, which might be due to ingestion of Pb contaminated 

fodder
22

. The results of present study revealed that Cu 

concentration was higher in summer (0.550ppm) as compared in 

the samples collected during winter (0.077ppm) rainy 

(0.070ppm) seasons. However, the findings of the present study 

are not supported by the results obtained in similar study for 

assessing the level of heavy metal in Kucuk Menderes river of 

Turkey. The author reported that the level of copper 

contamination in surface water was found constant for all three 

seasons during the study period. Cu is one of the major 

components of pesticides, pigments and coloring agents. When 

such compounds containing Cu are used, they may absorbed by 

soil, plant and simultaneously consumed by grazing cattle, could 

be the possible reason for higher concentration of Cu eliminated 

by cow dung
23

. 

 

The level of Cd contamination in cow dung was also assessed in 

the study and it was reported in all the samples collected during 

different seasons. The contamination level Cd was found almost 

constant during all seasons and its average values were 

0.006ppm in winter, 0.005ppm in rainy season while it was 

found 0.004ppm in samples collected in summer season. The 

results of the present research showed that the Cd level is very 

low in cow dung as compared to the surface sediment samples 

were analyzed. They found that the mean concentration of Cd in 

was 0.48±0.75ppm obtained for dry season and 0.46±0.741ppm 

during wet season around major tributaries in Ibeno coastal 

Area of Niger Delta, Nigeria
24

. It is noticed that the heavy 

metals in dung samples of cattles are directly proportional to the 

metals in the fodder consumed by cattles
25

. The Fe 

concentration in dung sample was significantly higher during 

winter season (6.139ppm) and lower in summer season 

(5.151ppm) while, its average concentration in rainy season was 

found as 6.096ppm. The results of the present investigation are 

much lower than the findings of similar study carried out for 
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detection of Fe contamination in the soil of the Abattoir dump 

site, Nigeria. They found the mean concentration of Fe during 

dry season was much higher than in the wet season
26

. Although, 

the contamination of soils by Fe may be due to discharges from 

industries and sewage water etc, but it may also occur naturally 

in soils in abundance due to different metabolic processes and 

enzymatic reactions in the environment
27

. It is important to 

notice that the level of Ni concentration in dung samples in the 

different seasons had no significant variations. The lowest 

concentration was recorded in summer season (0.053ppm) 

followed by winter seasons (0.070ppm) and rainy season 

(0.075ppm), respectively. The anthropogenic sources of Ni 

contamination in the natural ecosystems may be due to 

discharge from industries of plates and coin minting, burnt oil, 

detergents and fertilizers used in agricultural fields
28

. 
 

The level of Cr concentration in dung samples was significantly 

higher in winter (0.275ppm) and rainy season (0.225ppm). It 

was comparatively lower in samples collected during summer 

season (0.125ppm). It may be due to less agricultural activities 

in summers as compared to rainy and winter seasons in the 

region. Since inputs of pesticides, fertilizers and other 

agrochemicals are main source of contamination of Cr in soils 

and water. The present investigation is in corroboration with the 

higher levels Cr during rainy season (0.06ppm) in 2010
29

. A 

study examined Cr in feces and also provided information on 

dietary intake, organic digestibility and the total fecal excretion 

of other minerals and nutrients. Cr has an affinity with fibrous 

particles, which was exploited by the impregnation of fibrous 

feed with Cr in the study of ruminant fiber digestion
30-31

. The 

level of Mn in cow dung was also assessed in present 

investigation. The source of Mn in cow dung can be correlated 

to the fact that Mn is a key component for plant metabolism and 

it enters in to the ruminants through food chain
32

. The Mn 

concentration in dung was comparatively higher in winter 

season (0.478ppm) followed by rainy season (0.434ppm) and 

summer season (0.369ppm). Similar observations were reported 

in the Puyango River Basin of Ecuador
33

. Cobalt (Co) 

concentration in cow dung was slightly higher in rainy season 

(0.051ppm) as compared to the winter season (0.046ppm), 

whereas it was found lower in summer season (0.020ppm). The 

results of the present study are much lesser as compared to the 

findings which indicated the average level of Co as 10.3ppm in 

dry season and 1.4ppm in wet season, respectively in sediments 

of urban surface water in Nigeria
34

. 
 

It can be concluded that although the concentration of different 

heavy metals in the cow dung  are quite lower but continuous 

use of synthetic fertilizers, pesticides and other agrochemicals 

with formulation containing heavy metals may accumulate on 

soil, water, fodder etc.  The ingestion of such contaminated 

matter may leads to bioaccumulation of such heavy metals in 

cattle and finely they may reach in food chain and harm the 

consumers
35

. It is reported that animal can retain 5-15% of 

metal they ingested through contaminated food and water
17

. 

Therefore, it is very serious issue for policy makers and 

governments to ensure regular monitoring of food, water, soils 

etc to check the contamination heavy metals them so that 

environment its components kept healthy and contamination 

free from pollutants, especially from heavy metals and such 

non-biodegradable contaminants.  

 

Table-1: Average seasonal concentration of different heavy 

metals in cow dung samples. 

Heavy 

Metal 

(µg/ml ) 

Avg. Concentration of Heavy Metals 

2016-17 (ppm) 

Summer Rainy Winter 

Zn 0.175 0.288 0.350 

Pb 0.113 0.175 0.388 

Cu 0.550 0.070 0.077 

Cd 0.004 0.005 0.006 

Fe 5.151 6.096 6.139 

Ni 0.053 0.075 0.070 

Cr 0.125 0.225 0.275 

Mn 0.369 0.434 0.478 

Co 0.020 0.051 0.046 

 

Conclusion 

The contamination of heavy metals in any ecosystem, more than 

their natural level are serious indicators of environmental 

pollution. The present study was carried out for detection of 

nine major heavy metals found in the region. It was noticed that 

concentration of Fe was highest in cow dung while Cd was 

found lowest. It is important to note that the major source of 

contamination of these in agricultural industry, in which 

pesticide and synthetic fertilizers are used since long time. The 

regular monitoring of these heavy metals in different 

ecosystems gives an idea for effective management and control 

over heavy metal toxicity. 
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