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Abstract
In the agriculture, soil works as a store house of nutrients required for terrestrial ecosystem but today to
meet the demands of increasing population agriculture totally depends on the agrochemicals. Intensive
use of agrochemicals definitely caused soil pollution. Among soil biota earthworms play a more
significant role in soil ecosystem by taking part in organic matter cycle and modifying the soil structure.
Earthworms are also used as an indicator species to diagnose environmental pollution in soil ecosystem.
In present study an experiment was conducted to find out the eco-toxicity of Diammonium phosphate on
earthworm Eudrilus eugeniae. Different doses of DAP were mixed with soil and the mortality of
earthworm Eudrilus eugeniae were recorded. The experiment found that for 96 hours all the earthworms
thrived at the dose 100 mg/kg. and LC50 were recorded at the exposure of 400 mg/kg. So it is concluded
that earthworms were affected by the use of Diammonium phosphate. So proper care should be taken
when DAP is used in agricultural field.
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1. Introduction
With the advent of the Green Revolution, there has been a quantum leap in the use of synthetic
herbicides, pesticides and fertilizers throughout the world to sustain high yielding crop
varieties. Long term continuous use of these fertilizers in high doses cause deterioration in soil
physical, chemical and biological properties and soil health. [1-3]. Earthworms are major
component of soil fauna involved directly or indirectly in biodegradation, stabilization through
humus formation and various soil processes [4, 5]. Earthworms are also well known for their
significant contribution to improve soil fertility by adding their castings rich in NPK [6, 7]. They
are also regarded as one of the most suitable biomarker in ecological risk assessment [8]. A
number of toxicity studies were conducted on the effect of agrochemicals on the earthworm.
Most of studies conducted on effect of pesticides on earthworm [9, 10] but very few studies were
conducted on the effect of fertilizers on the earthworms. So, in this study different doses of
Diammonium phosphate fertilizer were added to the experimental sets. Ten healthy gut
evacuated earthworms were added to five replicates for each concentration of fertilizer. On the
other hand, control group was also set with only water and same number of earthworms. Thus,
the present investigation was undertaken to access the potential risk of Diammonium
phosphate on earthworm Eudrilus eugeniae.
2. Materials and Methods
2.1 Earthworms: The earthworm Eudrilus eugeniae (Annelida, Oligochaeta, Eudrilidae) were
purchased from vermiculture unit of Nasik and cultured in vermicomposting plant of the
Kotecha college at Bhusawal. Bhusawal is located on the bank of Tapi river and has an
average elevation of 209 metres. It is the biggest Taluka of Jalgaon district situated on
National Highway 6. The earthworms were collected from the plant acclimatized for one
month in laboratory conditions. At the time of experiment gut of earthworms were cleaned by
keeping them in glass beaker having filter paper soaked with 25 ml of tap water for 24 hours at
25 ±2 oC.
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2.2 Fertilizer: Diammonium Phosphate (DAP) is the world's most widely used
phosphorus fertilizer. It is highly soluble excellent source of Phosphorus (P) and nitrogen (N)
for plant nutrition.
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2.3 Experimental set-up
Ten mature earthworms with evacuated gut were added to
each plastic trough separately with respect to different doses
of fertilizers and a diet of 10% organic matter (cow dung and
leaf litter) and air dried soil. Test soil was collected from a
non-irrigated land which has no record of input of
agrochemicals. Control was set with only soil and water. The
troughs were covered with wet muslin cloth to maintain
moisture level and also it will prevent earthworms to crawl
out of the trough. One control and five replicates were used

for each dose and kept in laboratory for 96 hours. Number of
deaths in each set with respect to different doses was recorded
to find out toxicity of fertilizers. The experiment was
maintained at 25±2 oC
3. Results and Discussion
There is a wide variation of toxicity of Diammonium
phosphate on adult earthworms. Details of toxicity with
respect to doses and replicates are mention here as table1.

Table 1: Mortality of adult Eudrilus eugeniae at different concentrations of Diammonium Phosphate after 96 hours.
Sr.
No.

Dose (mg/ kg soil)

No. of earthworms
used in each replicate

1
2
3
4
5
6
7
8
9
10
11
12

100
150
200
250
300
350
400
450
500
550
600
650

10
10
10
10
10
10
10
10
10
10
10
10

Mortality in different
replicates
1
2
3
4
5
0
0
0
0
0
0
1
1
1
2
1
1
2
1
2
2
0
2
4
3
3
4
3
4
3
4
4
3
5
4
5
6
5
5
4
7
8
7
6
7
7
8
8
9
7
8
9
9
9
9
9
10
9
10 10
10 10 10 10 10

No mortality of adult earthworms was recorded at 100mg/kg
exposure of DAP. Mortality begins with the exposure to
150mg/kg. of DAP. A distinct variation in mortality was
found with respect to different concentrations in different
replicates. (Table1, figure1) On an average 1% (average 1.0)
mortality was recorded in each replicate at the exposure of
150mg/kg. Mortality gradually increases with the increase in
the dose of fertilizer. Mortality of Eudrilus eugeniae at the
exposure of 200mg/kg, 250mg/kg, 300mg/kg, 350mg/kg.
400mg/kg, 450mg/kg, 500mg/kg, 550mg/kg and 600mg/kg of
DAP to the soil was 14% (average 1.4), 22%, (average 2.2),
32% (average 3.2), 40%, (average 4.0), 50% (average 5.0),
70% (average 7.0), 78% (average 7.8), 88% (average 8.8),
and 96% (average 9.6) respectively. Mortality at the exposure
of 650 mg/kg of DAP to the soil was recorded 100%. Results
show 100mg/kg. and 150mg/kg. of DAP to the soil was

Average
(Total)

(%)
Mortality

0
1
1.4
2.2
3.2
4.0
5.0
7.0
7.8
8.8
9.6
10

0%
10%
14%
22%
32%
40%
50%
70%
78%
88%
96%
100%

Remark
Non Toxic
Non Toxic

100% mortality

nontoxic whereas 650mg/kg was highly toxic to earthworms
Eudrilus eugeniae. In an earlier study positive impacts of
NPK fertilizer treatment on earthworm, population was
recorded [11] while [12] of the opinion that long-term
application of inorganic fertilizers may adversely affect
earthworm populations due to soil acidification. One
researcher [13] have found that there was no mortality of adult
earthworms Drawida willsi was found when they were
exposed to superphosphate up to dose of 100 mg/kg. A
comparative study on earthworm population in grass land and
chemical fertilized land was done by the researcher [14] their
result stresses that the total biomass and number of
earthworms in non - cultivated land was more than the
cultivated land. This may be due to application of chemical
fertilizers like urea and Diammonium phosphate.

Fig 1: Mortality % of earthworm Eudrilus eugeniae after 96 hours exposure to DAP
~ 502 ~

Journal of Entomology and Zoology Studies

4. References
1. Mahajan A, Bhagat RM, Gupta RG. Integrated Nutrient
Management in Sustainable Rice-Wheat Cropping
System for Food Security in India, SAARC J of Agri.
2008; 6(2):29-32.
2. Zhang XY, Sui XY, Zhang XD, Meng K, Herbert SJ.
Spatial variability of nutrient properties in black soil of
northeast China. Pedosphere. 2007; 17:19-29.
3. Brady AC, Weil RR. The Nature and Properties of Soils.
13th Edn. Prentice Hall, New jersey, USA. 2002.
4. Jordan DR, Miles J, Hubbard VC, Lorenz T. Effect of
management practices and cropping systems on
earthworm abundance and microbial activity in Sanborn
Field: a 115-year-old agricultural field Pedobiologia,
2004; 48:155-169.
5. Mallppa Munnoli Prakash A. Teixeria da Selva Jaime,
and BhosleSaroj Dynamics of Soil-Earthworm-Plant
Relationshio: A Review, Dynamic Soil, Dynamic Plant,
Global Science books, 2010.
6. Bhat JV, Khambata P. Role of earthworms in agriculture.
Pub. Of Indian Council of Agriculture Re-search New
Delhi, India, 1996; 36(ICAR):22.
7. Edwards CA, Bohlen PJ. Biology and Ecology of
Earthworms, Chapman & Hall, London, U.K, 1996.
8. Sanchez-Hernandez JC. Earthworm biomarkers in
ecological risk assessment reviews of Environmental
contamination and Toxicology. 2006; 188:85-126.
9. Rallmbke J, Jaonsch S, Junker T, Pohl B, Scheffezyk A,
Schallnaay HJ. The effect of tributyltin-oxide on
earthworm, springtails and plants in artificial and natural
soils. Archives of Environmental Contamination and
Toxicology. 2007; 52(4):525-534.
10. Lagan, Shaw EM. Responses of the earthworm
Lumbricus terrestris (L.) to iron phosphate and
metaldehyde slug peelet formulations. Applied Soil
Ecology 2006; 34(2-3):184-189.
11. Lalthanzara H, Ramanujam SN. Effect of fertilizer (NPK)
on earthworm population in the agroforestry system of
Mizoram, India Sci Vis. 2010; 10(4):159-167.
12. Bohlen PJ, Edwards CA. Biology and Ecology of Earthworms. 3rd Edition. Chapman and Hall, London, 1996.
13. Bhattacharya Anindita, Sahu Sanjat Kuma. Toxic effect
of superphosphate on soil ecosystem using earthworm
Drawidawillsi as test specimen. Journal of Biodiversity
and Environmental Sciences (JBES). 2015; 4(6):64-72.
14. Rathinamala J, Jayashree S, Lakshmanaperumalsamy P.
Field study on earthworm population in grass land and
chemical fertilized land. Annals of Biological Research.
2011; 2(4):260-267.

~ 503 ~

