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Abstract India.

The present study was planned 1o ev
Bombyx mori L. from mulberny plants irrigat

7) Muslim Arts C. ollege, Affiliated to

aluale_ the entrance of heavy metals into the food chain of

soil, leaf and silkworm larvac m— el:dusmg heavy.metals containing synthetic etjt‘luems. Tlfc

Absorption Spectromelry (AAS). T samp 1o determine heuvy_ met_als amount using Atomic

0.18me. 1.86me b, - 1he maximum amount detected in soil, leaves and larvae were
g, 1.86mgand 2.02

d dmg respectively. Significantly less amount (1 %)of copper treatment
produces no adverse effect on silkworm,B. mori.

Keywards: copper. soil. heavy metal. bioaccumulation. Bombyx mori
Introduction

_ Sericulure is the cultivation of the silkworms to produce the silk. Sericulture is also called the
silk farming. Mulberry trees (Morus sp ) are present all over the world in tropical and sub-tropical
regrons, as a fast-growing perennial tree. Mulberry leaves nutritional values and yiceld is depended on
the soil type and plant density. Yields of mulberrics ¢an be increased by irrigation and fertilization,
Heavy metal comanunation is one of the biggest environmental problems in soil. Toxic metals that
come from industnal and domestie sources caused pollution of aquatic ecosystems (He et al., 1998).
Spiegel, (2002) concluded that the living orgamsms are being damaged by these heavy metals in all
the 1erritories around the plobe. Heavy metals are absorbed through the roots in plants. Heavy metals
have toxicity for microorganisms. humans, plants and animals (Fotakis and Timbrell, 2006). The
current rescarch is planned 10 determmine the accumulauon of heavy metals on mulberry plant. The
objective of the study 1s 10 determine the different effects of soil that is contaminated with heavy
metals. During the study. preduction and development of silkworm larvae on the mulberry will be
under consideration as well. Hence the present study was undeniaken to evaluate the accumulation of
copper on soil, mulberry leaf and silkwonm larvac.

Materials and Method

Under the prevarling environmental conditons mulberry plants were carefully chosen grow in
pots and tmgated twice a week with three different concentrations via 1,2 and 3 per cent of copper
solution and the samples were collected at different days (10,20,30,40 and 50) to check the
accumulauon of copper in soil, leat” and silkworm larvae. The control treatment was maintained by
iripating canal water. Only §™ mstir larvae were used in the study. Fresh disease-free laying's of

PMLCSR: race was used for the present study. Newly hatched larvae reared as described by
Knshnaswamy (1978). Subsequently, plant leaves were collected after a predetermined time. After
washing extensively with dewomzed distilled water (DDW). these collected leaves were divided into
wwo fracuons, One fracton was used 1o feed the silkworm larvae and other was be used in atomic
absompuoen spectroscopic (AAS) analysis,

Digestion of mulberry leaves and silkworm larvae

One gram of dned and powdered mulberry leaves, silkworm and soil were wet digested
according 1o the method deseribed by Zubair e1 al.. (2008). According 10 this method samples were
dried 1n an oven ull constant weight. One gram of dried sample was dissolved in 20 ml concentrated
niric acid and then heated 1t 10 nll 10ml. After that 10ml of H202was used as discoloring agent.

These wet digested samples were used in atomic absorplion speciremeter (AAS).

Result
Accumulation of Copper in Soil. leaf and silkworm

The accumulation of copper in soil was measured after 10. 20. 30, 40 and 50 days from three
different concentrations of copper sulphate (1%.2% and 3%). According to the table] maximum
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oncentration o copper aceumulanted was OR. 3 percentage nfier §0 days when the

applied. Whereas, the contro) gave minimum accumuation after 10 (Iuys‘nnd nmxi‘nLnun neenmulat
after SO days (0.002Zmg ond0.46 my rsspectively). The accumulation of copper in leal was me ’ “TI;
after 10, 20, 30, 40 and 50 days when three different conee " " sulphate aplic
(1%.2% and 3%). According 10 the Table:
84.88 pereent afier 50 days when the
minimum accumulation afier 10 d
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copper 3% was

] ntrations ol copper sulphate applicd
2 maximum concentration of copper nccumulated was
n ‘70 o H

copper 01 3% was npplied. Whereas, the contral treatment pave

1 i _ ays and maximum accumulation after 50 days (1.001 myg and 1,006
mg). The accumulation of copper in silkworm was measured after 10, 20, 30, 40 and 50 days with

Ihru.: different conccn‘lmlm!\s of copper sulphate applicd (1%,2% and 3%). According to the Table:3
maximum concentration ol copper accumulated was 2,024 mg afier 50 days when 1% copper was

applied. Whereas, the control treatment gave minimum accumulation after 10 days and maximum

accumulation after 50 days (1.0002 mg and 1.0006 mg).
Discussion

o The study of entrance of heavy metals into food chain is although very important but with a
limited properly planned work. In this regard, the present study can play very important role in
evaluating the transportation of heavy metals from inorganic sources to different lite forms, The
present study evaluated copper transformation from inorganic source 1o living organisms. The
objective of the research was 1o evaluate the accumulation of heavy metals in soil. mulberry leaves
and silkworm larvae, they were sampled to determine heavy metals concentration using Atomic
Absorption Spectrometry (AAS).For the various treatments studied it was coneluded that in treatment
a maximum amount of heavy metals in soil, mulberry leaves and silkworm larvace were accumulated
at the end of the experiment. Heavy metals present in B.mori bodies were responsible for toxic ellects
on its life cycle. The Sth instar of B.mori were most alfected by heavy metals toxicity. Body length
and body weight of B. mori decreased with an increase in heavy metals concentration which was bio
accumulated in the larval body. This indicate at negative impact of heavy metals accumulation in
silkworm larvae while minimal effect was observed at lower heavy metal concentration, Ashfag et al,
(2009) and Afzal and Hanifa (2009)reported significant accumulation of Zn in soil. The accumulation
of metals was concentration dependent. Afzal (2009) studied the effects ot Zn (1) on silkworm
mortalily rate and concluded similar results. Kamilova and Tsarev (2006). Ali (2009).Ashlaq et al..
(2012). Shoukat et al., (2014) and Nikolova (2015) reported that sigmhicant montality of silkworm was
observed due to metal accumulation in silkworm larvae.Some other rescarch workers studied Cd
accumulation in silkworm larvac and found similar resulis like Nikolova (2015) and Prince et al,

(2001). These findings clearly suggest that heavy metals presence in aqueous effluents used for plant
irrigation should be strictly monitored.

Table :1 Accumulation of copper (mg)in soil
Davs
Con (™) 0 20 o ) W
Control 0.002+0.0010 0.005+0.009 02140 006 0270003 0460 007
1 0.08:0.0014 0.0740.012 0.53+0.009 0.73-0.014 TTuRL0I8
(7.18) (6.4) (26 44) (36.22) (28 1)
2 02320 0018 0,670,024 0.8040.37 0.9310 32 097:094
(21.95) (066.16) (48.75) (51,96) (A4 02)
3 0.7320.026 0.80£0.13 0497:0.75 1.0111.30 IWNERIRT]
(72.65) (79.10) (62.80) 158.26) 19X 31)
Note: Percent deviation over control values in parenthese
Table :2 Accumulation of copper (mg)in leaf o
Days
Con (") 10 20 30 a0 0|
Control 1.00120.0011 1.00320.0020 1.00410.0012 1.005=0.0010 1.00610.0002
1 1.02+0.0013 1.04=0.009 1.2140.013 1.26+0.015 1.36:-0.011
(1.89) (3.68) (19.52) (25.01) (35.1%)
2 1.05=0.030 1.13=0.046 1.48£0.050 1.5720.039 1 8510015
(4.80) (11.96) (47.40) (56.21) AS407)
3 1.07=0.060 1.24=0.058 1.65£0.073 1.%a:0.19 | RAEO. 10
(6.89) (22.93) (64.40) (R3.0%) (R4 NR) ]
Note: Percent deviation over control values in paremiheses
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i Table :3 Accumulation of copper (mg)in silkworm
Con (%) 10 20 Da);so 40 50
. Control 2.0002+ 2.0003+ 2.0004+ 2.0005+ 2.0006+
: 1 . 0.00010 0.00014 0.00012 0.000017 0.00011
V .001+0.013 2.004+0.093 2.018+0.085 2.020+0.098 2.024x0.072
. (0.07) (0.36) (1.75) (1.95) (2.33)
r 2 2.002+0.069 2.013+0.054 2,014+ 0.075 2.016+0.049 2.0190.080
_ (0.17) (1.26) (1.35) (1.54) (1.83)
r 3 2.009+0.071 2.016+0.048 2.016+0.057 2.018+0.083 2.020+0.094
(0.87) (1.56) (1.55) (1.74) (1.93)
Note: Percent deviation over control values in parentheses
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