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Table 1) Variance analysis of heavy metal concentrations in maize organs in presence of earthworm and heavy metals

Source of izl . metal_ . metal_ . grain metal_ . tolerance
variation df con_centratlon concentrgtlon In concentration in weight Concentr_atlon In index
in shoot grain root soil

Worm (W) 1 672.27" 68.2" 19545 117.72" 9139.3” 0.061"
Heavy metal (M) 5 1137.1" 20.33" 1643.7" 260" 10833.1" 0.379"
W x M 5 45.10" 55" 312.77 3.15" 1595.6™ 0.007™
Error 20 2.48 0.42 5.76 0.312 9.69 0.0001
CV (%) - 9.23 30.42 12.49 3.04 6.52 2.48

*and ** significant at 5 and 1% probability level respectively

2 o S e SAS a5 e S e
3 S ops o L b slis les
S 0 SIS 53 e S ke Yo 5,8

g e

PORPIPRRECHEPISE
Gloelll L3 K Sl e Ol
BRRY V- RPN [NCIRE SRR
O dsd) b S 515 Dl CL_N
sl el 53 (S Sl aasd Ol
oS ke TVE St oS Oaas slag o
S Tl d s s S eSS
eSS A 3 e S ke VIV S e S
Jisl ials sdasolis o sy Skt
Sl plpn glaplll 4 S I3l
S s B LY )
3 e Olge psendlS 5 e N
ol Ll sl Ol Gl alse slagll
53 Sobed sl Rl L mens 15
Sosbar 351 F o smims p 303 5535 40
2 oS B e Ol VL S
YEIY L psaslS a4 bsse gl sl
Ll ol Sl 0 S5hs 55 05 ke

1) 30 Jit w35 sy i
S 9 o

“"ﬁ“‘}ut""ﬂ

38 3TN Jleal mlaw s Jlise 5 esle o w3 mend Olee
53 08 ke VIOV (Lt o S 5008 pde Lol 3 3 e Olge ol () )
33 S S kS a3 e S ke W (S S S Ly S S LS
Gk S S S a8 sl sl gl TP osls Sl &S
A3 e S VIV B Sl S DL L (S G e s ol
oS by S d VL S Al 00 (Y dodr) Ay S p SLS
e D31 Ul 5 ST e w53 A plonil (S5 T 2alS e
Jize wls 4 g8 Sal 5 il alS gles bl 5 ady, (S
o2 Ol S 3 sl 5 o S5 (So gl 18I L 35 e
5 P 3psm 3 S Ol el cpl oS Az e OLE I @ls 53 ol
Y S5 S e SIS a3 e S ke YAD & tNFY Sl 5 4 paeeslS
Ol san il 581 sdasOlil oS sl odewsy S rjfjJ:S,A): (ajfglfa\"/\‘\‘
e e 5038 iy mand (I (S e (I L pens
S o Ol B 5T Jsd) ol oled s aleS 3 s 3
S Sl o3y S 5 ady; (2l el Sl S &l 3 pgelS O S
L Tsls lpes 015 ST olS 5550 53 (P e F) OLISes 5 Ol b5
S A sdalin 58 BB L e S Jlite Sl 5:Kke avslie s e
SR s 53 p5elS 5 e iR DI e Ol (Sb g S e
St 0 SAS 2 55 o p S ks FIAP 518 sk a3l 0L | il

YA a0 S S 53 0 S ke Wer 5,08 5 (S p 55006 e Slas s

ai



(148 Olune) £1 = Ve Slomks oF ojlad A dlr 81,5 LS ulidp g aslioad

53 AL Glaplbl 5 S s Sl e Ols p pseeslS 5 o 4 S (Sa gl S8 S (Y g
Table 2) the effect of earthworm and soil contamination to Cd and Pb on their accumulation in soils and maize organs

metal metal metal . metal

Treatment . . . grain . tolerance

concentration in concentration in concentration in el concentration in index

shoot (mg/kg) grain (mg/kg) root (mg/kg) soil (mg/kg)

Control (C) 214 a 357a 26.6a 16.6b 63.7a 0.64b
Worm applied (W) 12.7b 0.77b 11.8b 20.2a 31.8b 0.73a
Cdo 0.68d 0.143d 0.56 d 26.65 a 155d la
Cdiso 2342b 2.4 bc 17.1c 15.53 b 459 ¢ 057c
Cdspo 36.02 a 4.85a 26.6 b 12.10c 97.6a 044 ¢e
Phb, 2.12d 0.21d 1.18d 26.53 a 2.01d la
Pbiso 15.68 ¢ 181c 26.3b 16.65 b 43.72 ¢ 0.62b
Pb3go 24.45b 344 ab 43.4a 12.78 85.6 b 0.47e
CCdo lle 0.26d 0.65 f 25.6b 1.53f la
CCdiso 30.07b 4.36 bc 23.07d 12,57 f 53.9d 0.48¢e
CCdsoo 422 a 6.86 a 325¢c 10.17 f 136.9a 0.39¢
CPhy 3.56¢€ 0.40d 1.65f 255b 256 f la
CPbiso 20.3¢ 3.56¢ 40.1b 14.7d 60.6d 0.57¢c
CPbgsyp 309b 5.66 ab 61l5a 10.8 f 1265b 0.42f
WCd, 0.26 e 0.02d 0.47f 27.7a 156 f la
WCd;so 16.7¢c 0.4d 112e 185¢ 339e 0.66 b
WCd3g 29.7b 28¢c 20.7d 14.03 d 68.4 ¢ 0.50 e
WPb, 0.67e 0.03d 0.71f 27.53a 146 f la
WPb;so 11d 0.05d 125e 18.6¢c 30.8¢ 0.67b
WPb3oo 179¢c¢ 1.21d 25.3d 14.7d 54.6 d 0.53d
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Similar letters in each column shows non- significant difference according to Duncan test at 5% level.
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Table 3) Variance analysis of earthworm number and heavy metals accumulation in soils contaminated by Cd and Pb

various rates

Source of variation

worm number metal concentration in worm

Cd and Pb contamination rates 1.26" 3958
Error 212 2767.5
Total 0.409 7.20
CV (%) 3.85 7.17

*and ** significant at 5 and 1% probability level respectively
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Table 4) Earthworm number and heavy metals accumulation in soils contaminated by Cd and Pb various rates

Heavy metals concentration worm number metal concentration in worm (mg/kg)
Cd, 275a 1.66¢c

Cdis9 11.9hbc 38.93b

Cd300 8.7¢c 67.7 a

Pby 29.7a 19¢

Pbiso 149b 435hb

Pb3gg 12.6 bc 77.7 a

el Sl S50 L 70 Jlazs! CEM)J Slo gme OO s o 5 pde 0 ladOLES O gt o 3 alie By >
Similar letters in each column shows non- significant difference according to Duncan test at 5% level
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Abstract To investigate the earthworm role in bio-remediation of lead and
cadmium heavy metals and changes in their adsorption trend in corn, a pot
experiment was carried out as factorial based on randomized completely block
design with three replications in 2011. The treated pots received 20 earthworm
individuals with 0, 150 and 300 mg/kg of cadmium (Cd) and lead (Pb). The increase
of Cd and Pb concentrations led to higher Cd and Pb accumulation in grains. Pb
highly accumulated in roots; however, Cd root accumulation was 63% less. Also, an
increment of 14% was observed in plant tolerance index in presence of earthworm
up-taking considerable amount of Pb and Cd. More tolerated plants against Pb was
because of higher Pb translocation to shoots than Cd. Higher concentrations of Pb
and Cd in soils severely decreased earthworm population and increased their
accumulation in earthworm, indicating the success of the earthworm in the bio-
remediation of heavy metals. Furthermore, Pb accumulated in higher levels than Cd
in earthworm bodies. Therefore, earthworm application is recommended in bio-
remediation of soils contaminated to heavy metals.
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