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Table 1- Some physical and chemical properties of soil used in this study
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Table 2- Chemical properties of studied vermiwash

pH EC OoC OM N P Zn Fe Mn Cu
(dS m) ) (mg 1Y)
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Table 3- Analysis of variance for yield, concentration of iron, zinc, manganese and copper in spinach

shoots
Slay e (nSilee
Mean square
= . a0
o P 95 ool SS9 P 059 o e g
Cu Mn Zn Fe Dry weight  Fresh weight 6df) S.0V
(mg kg?) )
5
8.49" 862.84**  1364.31**  608.17** 13.61** 1808.78** 3 "*‘éd
2|

7.63* 56.86" 1899.34**  3675.31**  1198.41**  11610.68** 3 o3t
Vermiwash
2.82% 67.39" 123.91*  160.44** 2.83** 169.64** g Pl Feseedls
Cd* Vermiwash
3.58 43.11 69.53 237.15 2.90 237.73 32 >
Error
20.60 13.67 2053 20.58 1453 15.93 . Sl
%C.V
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Table 4- Analysis of variance for cadmium concentration and uptake of iron, zinc, manganese, copper
and cadmium in spinach shoots

(Mean square) cle,e nSile

AT clale
Uptake Concentration  a>,s L
pgredls o~ 7S 9 ol poresls &l ‘M:Oé\f
Cd Cu Mn Zn Fe Cd df "
(mg pot™) (mg kg?!)
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0.030 0.0003 0.57 0.33 1.23 141.04 32
Error
2117 24.97 23.20 22.40 23.46 24.99 - Sl
%C.V

**and * indicate significant at 0.01 and 0.05, respectively «/« 0 zlaw ;o Jlo sme * e/ ) o ;0 o sz ¥

SSlbiee sl g e @i Slgseyg 9 meeslS
“9 Rl SISy By onyg (bl Sl e
S9— o s—ine S S ile o meslS 5 Ay
GHlasyg el 80 5 VO zolaw )0 (Y Jgu)
s o andlS 5 e T a9 5550
OF/D+ g F+/FA s i 4 peoolS 5,5 oo & o
(FJgaz) cwl osls s jlo cme ralS oo
) 5 Qi p peedlS (e 1 g (0y9 008
T o B iz o Gl e sl Sls rals
Al oaslice wall 4 Cond (oly 0 y9 i o Ve
(Sandaio et Ko 5 glwils 15 mls .(F Jgux)
=9 O aslsl sls ylid og5 (59, al., 2001)

aalld dy Cond 3K cdale g ilo gme 1 olg

0

lssars sdshee Voo e 50 (55, 5 ol il
VIAY 5 VA0 oy 4 puodlS )5 Lo O mlaws g
o ghe o a0 Gl Sy e e
Wil meolS p S e O ghe 5 Al
i) ool odzr g cble ontin (0J52)
2 S e VAT g 0 S6lS jo 0,8 (e VY
Voo Jlesd 0 9 peedlS 0,5 e O mas jo (IS
G2 ieS b osaline Blg oeyg S 9kS 5o i e
$9) 9 (OIS )3 5 s ¥7415) (ol Qi )l
aalis jleg jo zlawl jo (kS jo 65 e 24/Y)
Jsaz) wi Jol> eesls 05 Lo Fo clale jo g

(0

e cdale g 0w awedlS g (g (s0y9 5]

oL:f ) M.oalS 9 U9
Jlee ol Stols (las beols il lg a2 ol



b pan oS polie g pedlS Clle 5 glibnl ad; » Algseyy 256

Tl (2190 plil 15 (595 3 T i g Cdilé 0, Khas 3 wodlS g (g (09 F1-0 Jguz
Table 5- Effect of Vermiwash and cadmium on yield, concentration and uptake of iron and zinc in
spinach shoot

o cble Ol pyresls Ay 509

Uptake Concentration weights Cd Vermiwash
S o2l S9 o SES O P 059
Zn Fe Zn Fe Dry weight  Fresh weight
(mg pot™) (mg kg™) C) (mgkg™) (mlkg™)

314.0 460.6° 421 61.8° 7.45¢ 70.1¢" 5

246.1" 497¢ 346  68.8% 7.22¢ 67.5° 10 0
122.19 257.2f 25.4% 53 20f 4,83% 41.8f 20

90.1¢ 197.5f 22.3¢ 50.51 3.91¢ 33.61 40

520.44 926.8¢ 411  73.6¢ 12.8° 98.9¢ 5

469% 754.84 39.6° 63.5% 11.7° 101.4° 10 25
439.3%  1301.7° 3354  62.4° 13.1P¢ 104.6° 20

267.3F  1333.7° 24.5%  60.2¢ 10.9° 76.7¢ 40

784.4°¢ 1301.7° 46.4> 79,1 16.48 126.7% 5

643.7¢  1333.7° 40.7°¢  84.2¢ 15.8% 131.32 10 50
456.1%  1020.7¢ 32.2¢ 72.7¢ 14.3% 125.1% 20

403.7¢ 945.7¢ 31.9¢ 74.7¢ 12.6¢ 99.4¢ 40
1156.7¢  1804.92 79.12  121.1° 14.9% 119.4° 5

984.1%  1263.6° 7182 93.1° 13.5° 121.8° 10 100
698.7¢¢  1250.9° 48.1° 88.1¢ 14.2% 124.1% 20

519.49  1259.3 36.9  90.6™ 13.9% 125.6% 40
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* The values followed by same letters are not significantly different according to the Duncan’s -test at 5% probability level.
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Table 6- Effect of Vermiwash and cadmium on concentration and uptake of manganese, copper and
cadmium in spinach shoot

o cdalé redls Alas
Uptake Concentration Cd Vermiwash
(Cd) pesls (CU)we (M) 5:5i (CU) e (mg kg (ml kg?)
(mg pot™) (mg kg™

0.18f 17.89 463.9¢ 24°¢ 5

0.26f 17.39 374.1¢f 2.4°¢ 10 0
0.25f 15.99 199.8 3.1b¢ 20

0.25f 12.3" 126.19 3¢ 40
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0.30¢f 34 4 620.3¢ 2.9« 10 25
0.35¢f 54.9cd 5979 4.1° 20
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* The values followed by same letters are not significantly different according to the Duncan’s -test at 5% probability level
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Figure 1- The effect of vermiwash levels on soil organic matter
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Effect of vermiwash on growth, cadmium and microelements
concentration of spinach in a loamy cadmium contaminated soil
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Abstract

Because of the effect of heavy elements on food chain, monitoring the concentration of these
elements, especially cadmium (Cd) in soil, water and plant system is vital. Vermiwash is
materials which excreted from the earthworm body and is rich in vitamins, hormones, enzymes,
macro- and micronutrients which can help plants to efficient growth. To study the effects of
vermiwash on growth and concentration of Cd and micro elements in a Cd contaminated soil by
Spinach (Spinach oleracea) an experiment was conducted for 8 weeks. The experiment was on
basis factorial randomized complete design and with 2 factor that including vermiwash in four
level (0, 25, 50, 100 ml kg soil) and cadmium in four level (5, 10, 20, 40 mg kg™ soil) which
had been done in greenhouse of Zabol University. Results showed that vermiwash has an
effective role in improving growth and yield of spinach, and minimum and maximum spinach
fresh (33.6 g) and dry (3.91g) weight obtained in control (without vermiwash) and 40 mg kg*
Cd and 50 g kg* vermiwash and 5 mg kg Cd, respectively. Concentration of Fe, Zn and Cu as
well as total uptake were increased with increasing vermiwash in all Cd concentrations. Also
maximum organic matter in soil was obtained in 100 ml kg* level vermiwash which showed
significant differences with control. The finding of this research also shows that vermiwash has
not significant effect on Mn and Cd Concentrations.
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