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ABSTRACT

Gopalpur soil was taken to understand the effect of heavy metals on total Nitrogen. Solutions of analytical grade sulphate
(S04) salt each of zinc, copper and cadmium was applied singly and in combinations. Soil sample which receives no metal
amendment was served as control. Control, Cu (3000 ppm), Cd (3000 ppm), Zn (3000 ppm), Cu+Cd (1500 ppm+1500
ppm), Cd+Zn (1500 ppm+1500 ppm), Cu+Zn (1500 ppm+1500 ppm), and Cu+Cd+Zn (1000 ppm+1000 ppm +1000 ppm)
were the treatments of this experiment. All treatments were replicated three times. 0 day, 15 days, 30 days, 45 days and
60 days were selected as incubation periods. Total nitrogen content of the soil reduced at the end of the incubation. Cu
(3000 ppm) alone and copper in combination with other metal, Cu+Cd (1500 ppm+1500 ppm) & Cu+Cd+Zn (1000
ppm+1000 ppm +1000 ppm), showed the most reduction of total nitrogen content.
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1. INTRODUCTION compounds to NH4+ and NO3- is called nitrogen
Heavy metal pollution is released into the environment mineralization and is performed by different soil
by various anthropogenic activities, such as industrial microbial species [4]. Necker and Kunze, 1986 [5]
manufacturing processes, domestic refuse and waste reported a 40% decrease in N mineralization at 20 pg
materials. Excess concentrations of heavy metals in soils Cd/g soil compared with the control. Mathur and
have caused the disruption of natural terrestrial Preston, 1981 [6] did not find any effect of copper on
ecosystems [1-2]. When heavy metals are retained in soil N mineralization. Similar results were also reported
the soil by repeated and uncontrolled additions, they by Preston et al. (1979) who reported that mineral N
interfere with these key biochemical processes which concentrations in field micro plots of an organic soil
alter ecological balance. They also endanger human during field study were not affected by experimental
health when the metals migrate through the food chain. increments of copper contents of 50 to 500 g Cu/g soil
Toxic effects of heavy metals on microorganism’s [7]. In contrast, Hattori, (1989) observed that the
manifests in numerous ways such as decrease in litter addition of metals salts caused an immediate decrease
decomposition and nitrogen fixation, less efficient in soil N mineralization rate [8]. There are many and
nutrient cycling [3]. The conversion of organic nitrogen various reasons for the diversity of these results. For
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example, Minnich and McBride, (1986) observed no
measurable effect of copper (up to 1445 pg/g soil) on N
mineralization in copper enriched soils and indicated
that either the copper levels were not toxic or that
microbial adaptation to copper inputs had occurred [9].
Quraishi and Cornfield, (1971) studied the effects of 100
and 1000 pg/g Cu on N mineralization in a calcareous
soil treated with 200 pg N as dried blood /g soil and
showed that copper caused 30 and 100% increases,
respectively, in the amount of N mineralized during 21
days incubation [10]. They concluded that the copper
deficiency in the untreated soil (control) was inhibiting
N mineralization in soil but did not suggest a
mechanism for this effect. In contrast, Liang and
Tabatabai, (1977) found a decrease of up to 82% in the
soil treated with 300 pgg-1 Cu soil after 20 days of
incubation. The objective of this research is to
investigate the effect of heavy metals on total nitrogen

(N) in soil [11].
2. METHOD AND MATERIALS

General description of the location, the methods and
material concerning the experiments are discussed in

this section.
2.1. Location and extent

The general description of the location is discussed in

table 1.
2.2. Soil preparation

Surface soil was collected from 0-15 cm depth. The

sample was sieved (size < 2 mm), sorted to remove

stones, plant debris any visible soil fauna and then it
was mixed thoroughly with hand trowel. Some physical
and chemical properties of the soil sample are

presented in table 2.

Approximately 0.25 kg of sieved soil samples was
distributed into plastic pots. Number of treatments and

their combinations were in table 3.
2.3. Incubation Experiment

For this experiment the incubation periods were 0 days,

15 days, 30 days, 45 days and 60 days.

2.4. Methods of analysis

2.4.1.  Physical analysis of soil sample

2.4.1.1. Particle size distribution

The particle size distribution of the soil was by
combination of sieving and hydrometer method as
described by Gee and Bauder, 1986 [12]. Textural class

was determined by Marshall’s triangular coordination.

2.4.2.  Chemical analysis of soil sample

2.4.2.1. Soil pH

Soil pH was measured by using pH meter (Jackson pH
meter) maintaining the ratio of soil and water of 1:2.5

[13].
2.4.2.2. Electrical conductivity (EC)

The electrical conductivity of the soil was measured at a

Table 1. General description of the location

Sample no. GPS Reading Address Physiography Soil Series

, Village: Barakpur

N:22955.040
1 E: 892 31.704" Union: Ba.rakp?lr Ganges mea.nder Gopalpur
Thana: Dighalia floodplain
District: Khulna
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soil: water ratio of 1:5 by the help of EC meter [14].
2.4.2.3. Total nitrogen

Total nitrogen of the soil was determined by
colorimetric method [15]. Soil sample was digested in a
Khjeldahl flask with 20ml concentrated H,SO. and 5g
digestion mixture (K2SOs: CuS045H20: Se powder =
100:10:1). After digestion, 1ml of aliquot of the digest
was taken into a test tube and following reagents were
mixed in sequence. 5.5 ml buffer solution was added
with the content and stirred in a vortex mixture. In this
content 4 ml sodium salicylate-sodium nitroprusside
solution was added and stirred in a vortex mixture. Next
2 ml sodium hypochlorite solution was added and
stirred in a vortex mixture. Finally the content was
made a volume of 25 ml with distilled water. The
intensity of the blue color developed was measured by a

spectrophotometer at 650 nm.

2.4.2.4. Calcium, magnesium and heavy metal

determination

Ca, Mg and heavy metals were determined by atomic
absorption spectrophotometric method after digestion

with HNO3:HClO4 acid (2:1) mixture.
2.5. Statistical analysis

Two-way ANOVA was used for analyzing the data using

Minitab 13.0 statistical software.

3. RESULT AND DISCUSSION

3.1. Changes of total nitrogen after adding copper in soil

Figure 1 shows significant (p<0.01) changes in total
nitrogen due to the application of copper (3000 mg kg-
1) as well as with the days of incubation. The changes
showed regular pattern for the Cu added throughout the

entire days of incubation. The lowest value (0.02%) of
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total nitrogen content was found in 60 days and the
highest value (0.03%) was found in 30 days of
incubation. The reduction of total nitrogen with the
application of copper could be due to the toxic effect of
Cu on N mineralization by the reaction of copper ion
with sulphydryl groups in the enzyme systems of the
microorganisms involved in the N mineralization. Liang
and Tabatabai (1977) found a decrease of nitrogen
mineralization up to 82% in the soil treated with 300

pgg-1 Cu soil after 20 days of incubation [11].

3.2. Changes of total nitrogen after adding cadmium in

soil

Figure 2 shows significant (p<0.01) changes in total
nitrogen due to the application of cadmium (3000 mg
kg-1) as well as with the days of incubation. The
changes showed an irregular pattern for the Cd added
throughout the entire days of incubation. The lowest
value (0.02%) of total nitrogen content was found in 60
days and the highest value (0.04%) was found in 30
days of incubation. The nitrogen content decreased due
to the toxicity of Cd in the incubation time. It indicated
that a considerable period of time needed for the

adaptation of microorganisms [16].

www.visnav.in/ijacbs/

Table 2. Physical and chemical properties of initial
soil sample
Soil properties Results
Textural class Silt Loam
Soil pH 6.50
Soil moisture (%) 28.78
Field capacity (%) 52.75
EC (dSm1) 2.52
Ca (mgkg1) 368
Mg (mgkg1) 40.57
Zn (mgkg1) 4.409
Cd (mgkg1) 0.036
Cu (mgkg1) 1.22
Pb (mgkg1) 0
Total N (%) 0.06
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Table 3. Pattern of metal amendment in pre-incubated soil pots

Treatments Heavy metal Concentration (mg kg1)
0 Control 0
A Cu 3000
B Cd 3000
C Zn 3000
D Cu +Cd 1500+1500
E Cd+Zn 1500+1500
F Zn+ Cu 1500+1500
G Cu +Cd+Zn 1000+1000+1000

3.3. Changes of total nitrogen after adding zinc in soil

Figure 3 shows significant (p<0.01) changes in total
nitrogen due to the application of zinc (3000 mg kg-1)
as well as with the days of incubation. The changes
showed regular pattern for the Zn added throughout the
entire days of incubation. The lowest value (0.02%) of
total nitrogen content was found in 60 days and the
highest value (0.04%) was found in 30 days of
incubation. The decrease in total nitrogen content
suggests that protease activity is inhibited in the Zn-

occurred condition [17].

3.4. Changes of total nitrogen after adding (Cu+Cd) in

soil

Figure 4 shows significant (p<0.01) changes in total
nitrogen due to the application of (Cu+Cd) (1500:1500
mg kg-1) as well as with the days of incubation. The
changes showed an irregular pattern for (Cu+Cd) added
throughout the entire days of incubation. The lowest
value (0.02%) of total nitrogen was found in 60 days
and the highest value (0.06%) was found in 30 days of
incubation. The total nitrogen content decreased
initially due to the high concentration of (Cu+Cd)
combination in the incubation time. There was less

effective of (Cu+Cd) interaction on the microorganism

V Visnav
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than a single application of Cu and Cd in the incubation
period. The addition of Cu and Cd reduced N
mineralization due to decrease in microbial cell activity
in the incubation time. Dar (1997) observed that the
addition of Cu and Cd reduced N mineralization due to
the decrease in microbial cell activity in the incubation

period [18].

3.5. Changes of total nitrogen after adding (Cd+Zn) in

soil

Figure 5 shows significant (p<0.01) changes in total
nitrogen due to the application of (Cd+Zn) (1500:1500
mg kg-1) as well as with the days of incubation. The
changes showed an irregular pattern for (Cd+Zn) added
throughout the entire days of incubation. The lowest
value (0.01%) of total nitrogen was found in 15 days
and the highest value (0.07%) was found in 30 days of
incubation. The total nitrogen decreased initially due to
the toxicity of (Cd+Zn) combination in the incubation
period. There was less effective of (Cd+Zn) interaction
on the microorganism than a single application of Cd
and Zn in the incubation period. The addition of Cd and
Zn reduced N mineralization due to decrease in

microbial cell activity in the incubation period [19].
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Fig 3. Change in total nitrogen in soil due to application of Zn
3.6. Changes of total nitrogen after adding (Cu+Zn) in throughout the entire days of incubation. The lowest
soil value (0.01%) of total nitrogen was found in 60 days

and the highest value (0.07%) was found in 45 days of
Figure 6 shows significant (p<0.01) changes in total

incubation.
nitrogen due to the application of (Cu+Zn) (1500:1500
mg kg-1) as well as with the days of incubation. The The total nitrogen decreased initially due to the toxicity
changes showed an irregular pattern for (Cu+Zn) added of (Cu+Zn) combination in the incubation period. There
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Fig 6. Changes in total nitrogen in soil due to application of (Cu+Zn)

was less effective of (Cu+Zn) interaction on the Figure 7 shows significant (p<0.01) changes in total
microorganism than a single application Cu and Zn in nitrogen due to the application of (Cu+Cd+Zn)
the incubation period. (1000:1000:1000 mg kg-1) as well as with the days of

incubation. The changes showed an irregular pattern for

3.7. Changes of total nitrogen after adding (Cu+Cd+Zn) )
(Cu+Cd+Zn) added throughout the entire days of

in soil
incubation. The lowest value (0.01%) of total nitrogen

was found in 45 days and the highest value (0.04%) was

V VlSTlaV www.visnav.in/ijacbs/ Page | 17



Tanvin Sultana and Mahmudul Hasan Chowdhury (2022). Effect of Heavy Metal on Total Nitrogen in Soil. International
Journal of Applied Chemical and Biological Sciences, 3(5), 12-19. https://identifier.visnav.in/1.0001 /ijacbs-22j-12004/

0 15

Days of incubation
Fig 7. Change in total nitrogen in soil due to application of (Cu+Cd)

——Control
———Cu:Cd:Zn (1000:1000:1000 mg kg-1)

30

45 60

found in 30 days of incubation. The total nitrogen 6. SOURCE/S OF FUNDING
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