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Table 1. Physical and chemical properties of studied soil.

S glie e Sens e A s oAl K e
Secil g EC oc N p Zn Fe Mn  Cu
Texture pH
(dS m™) ) (mgkg™")
Loam 7.8 0.6 0.78 0.07 381 071 431 430 1.5
szl 3550 My 59 pberd s Sy S0 -Y Jgir
Table 2. Chemical properties of studied vermiwash.
S A s STl Sl Sl FAS S Sl F e o
Sag EC OM N K P Zn Fe Mn Cu
pH
(@sm" @ (mg1™)
7.4 424 3 0.12 1450 6732 542 14374 278 35.6
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Table 3. Analysis of variance for effect of vermiwash and cadmium on yield, concentration of nitrogen,
phosphorus and potassium in spinach shoots.

Sl e e

@3l3l s S e
S ey Al O3S i 035 35ee Degree of freedom  Source of variation

Cadmium  Potassium  Phosphorus  Nitrogen Dry weight yield

ns (,,:ulS
4537.11%%  139.18 4.53%% 0.415%+ 15.61%* 3
Cadmium (Cd)
5
65.73"  1178.07%%  355.90%* 2.03** 1200.41** 3 S
Vermiwash (V)
lasos (,,:4315
119.22™ 88.03" 1.08* 0.13* 4.37%% 9
Cds% V
o
141.04 79.41 0.46 0.055 1.70 32
Error
o
24.99 13.42 8.84 10.31 10.23 - TR
cv

# ns

Aoy ) 50 CEMﬁ Gl smn (GId pma ple o S ) g
S % *%* indicated: non-significant, significant at P <0.05 and P <0.01, respectively.
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Table 4. Analysis of variance for effect of vermiwash and cadmium on uptake of nitrogen, phosphorus and
potassium in spinach shoots.

Sl Sle
@bl ) kS e
s el At 03954 Degree of freedom Source of variation
Cadmium Potassium Phosphorus Nitrogen
ns (,,:ulS
0.91** 254430 1116.90** 4807.80** 3
Cadmium (Cd)
|
0.40% 6526.46%* 30406.01* 153294.21 % 3 i
Vermiwash (V)
lasos (,,:4315
0.03* 4756.45%* 751.11%* 2952.53* 9
Cd sV
Lo
0.030 166.80 159.47 155.28 32
Error
SR
21.17 19.41 17.17 17.40 - T
CvV

# ns

Aoy ) 50 CEMﬁ Gl smn (Gld pma ple o S ) g
S % *%* indicated: non-significant, significant at P <0.05 and P <0.01, respectively.
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Figure 1. The interaction effect of vermiwash and cadmium levels on shoot dry matter yield of spinach.
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Figure 2. The interaction effect of vermiwash and cadmium levels on shoot N concentration of spinach.
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Figure 3. The interaction effect of vermiwash and cadmium levels on shoot N Uptake of spinach.
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Abstract

Background and Objectives: The study of heavy metals is particularly important because they
are not decomposable and also have harmful physiological effects on organisms even at low
concentrations. Cadmium is a heavy metal which may entered water, soil, plants and ultimately
the human and animal's food chain from various sources and it can cause serious damages.
Biological fertilizers are consisted of concentrated population of beneficial microorganisms or
their metabolic products that introduced into soil to improve soil fertility and plant nutrition in
sustainable agriculture. Vermicompost and its derived aqua products (i.e. vermiwash and tea
vermicompost) are as biofertilizers. Vermiwash is a complex of materials which are excreted
from both earthworm substrate and their body. Vermiwash is rich in vitamins, hormones,
enzymes, macro- and micronutrients which can help plants for efficient growth. vermiwash,
could be used an organic liquid fertilizer as foliar spray in agriculture. The aim of this study was
to evaluate the effect of liquid organic fertilizer on growth, cadmium and macronutrients uptake
of Spinach in a cadmium polluted soil.

Materials and Methods: A greenhouse experiment was conducted with factorial arrangement
in a completely randomized design with two factors and tree replications in a cadmium
contaminated calcareous soil. Treatments were consisted of four levels of vermiwash (0, 25, 50
and 100 ml per kg of soil) and four levels of cadmium (control 5, 10, 20 and 40 mg Cd kg™
Before cultivation soil was used and its characteristics along with vermicompost were analyzed
by standard methods. Seeds of spinach (Spinacea oleracea L.var. inermis) were planted in pots.
After eight weeks of planting, wet and dry weights, concentrations and uptake of nitrogen,
potassium, phosphorus and cadmium of plant were measured.

Results: The results of this study indicated that vermiwash is effective in improving of growth
and yield of plant. The lowest dry weight was observed in control (without vermiwash) and the
level of 40 mg Cd per kg of soil and the highest of them was observed in 50 ml vermiwash and
the level of 40 mg Cd per kg of soil. In all Cd levels, the concentration and uptake of nitrogen
and phosphorus by plants were increased. Vermiwash had no significant effect on cadmium and
potassium concentration of plant.

Conclusion: Vermiwash application increased yield and macronutrient uptake by Spinach in Cd
contaminated soil. Vemiwash could be used as a plant growth fertilizer. Further investigations
will be useful and recommended in field condition.
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