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Effects of cadmium pollution in soil on growth and cadmium uptake of wheat

ZHANG Qi', LI Ren—ying'*, XU Xiang—hua', XIE Xiao—jin', Chambe E A'

(1.College of Applied Meteorology, Nanjing University of Information Science & Technology, Nanjing, 210044, China; 2.Jiangsu Key Labo-
ratory of Agricultural Meteorology, Nanjing 210044, China)

Abstract: In order to clarify the uptake of Cadmium (Cd) by wheat, the effects of different exogenous Cd concentration (0, 5, 10, 20 mg -
kg™ and 50 mg-kg™') on wheat growth, photosynthetic physiological indexes, phosphorus concentration and Cd uptake were examined in a
pot experiment using the cultivar of Yangmai 13. The risks to human health were also estimated by the target hazard factor (THQ) method.
The results showed that growth rate, biomass, net photosynthesis rate, transpiration rate and phosphorus concentration of wheat plant were
not significantly affected by low exogenous Cd concentration, while high exogenous Cd concentration inhibited wheat growth. When exoge-
nous Cd concentration was higher than 20 mg - kg™, biomass, transpiration and phosphorus concentration of wheat significantly decreased.
Cd concentration in stem, leaf and husk of wheat and THQ of Cd in grain all increased with increase of exogenous Cd concentration. The
THQ of Cd for children was higher than that for adults, and both THQ>1. The results showed low exogenous Cd concentration didn 't signifi-
cantly affect growth of wheat plant, but Cd concentration in edible parts would have a significant adverse impact on human, which indicated
that the effect of Cd on wheat growth alone was not enough to explain the harm of Cd to wheat and human. All the indexes must be consid-
ered.
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Table 1 The physical and chemical properties of the tested soil
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pH  Organic matter/ Total nitrogen/ Available Avallzl-ble
! ! phosphorus/ potassium/

gkg g-kg -k -k

6.82 9.28 1.06 6.89 62.80

1.2 iR5&ig it
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Figure 1 The effect of cadmium on the growth rate of wheat
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Table 2 The biomass of wheat in the different cadmium treatments

A AR - 4 F AR LE Y /g 07" The biomass of each part/g-pot”
Cadmium content/mg kg™ The effective panicles per pot 2 Stem I Leaf 7 Husk KPBI Grain
0 5.50+1.04a 7.66+0.85a 2.43+0.25a 3.25+0.40a 4.54+0.23a
5 6.50+1.38a 4.87+1.75ab 1.73+0.53abc 2.16+0.62ab 3.01+1.10ab
10 5.00+1.00ab 5.82+1.59ab 1.94+0.33ab 2.41£0.51ab 2.36+0.01bc
20 3.50+0.67b 4.21+0.70ab 1.09+0.24be 1.62+0.30b 1.18+0.33cd
50 1.50+0.48¢ 2.39+0.18b 0.84+0.14c 1.39+0.16b 0.35+0.11d

T« [R5 e Jo AN ) 5 BE 2 AN IR SR S A ek 2 () B 5 22 5 (P<0.05) s Bl o - X (AR vfiie 22 . R I

Note: Different lowercase letters in the same column indicate significant differences among different cadmium treatments (P<0.05) ; Data are means =

standard error. The same below.
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Table 3 The photosynthetic physiology of wheat in the different cadmium treatments

R Cadmium content/mg - kg™’ SPAD Pn/pmol -m™-s™ Gs/mol-m™2-s™! Tr/mmol-m™+s™
0 42.78+2.00a 12.93+1.08a 0.080+0.017a 4.050.14a
5 40.88+3.49a 11.68+1.02a 0.076+0.003a 3.49+0.29h
10 41.33+2.02a 14.28+1.67a 0.081+0.009a 4.300.24a
20 40.48+321a 11.45+1.35a 0.056+0.016a 3.7320.09h
50 39.95+2.12a 7.900.65b 0.051+0.013a 2.92+0.01c
o 4501 [JCd 0 mg-kg a ag oo 36.0 - a ‘i [0 Cd0mg-ke™
~4 o! T = - i Lol
P 375k B Cd5mg-kg _I_ 1a S 00k T [ Cd 5 mg-kg
E 7 Cd 10 mg-kg'! /% £ I 7 Cd 10 mg-kg
£ 3.00F &Cd20mg-kg | g 240t Cd 20 mg-kg™!
: [ Cd 50 mg-kg™ g - b [ Cd 50 mg-kg™
= 15}
£ 225f £ 180 i,
£ 1s0f < 120f % 7]
=N [&b] L }) c
g 075t Hbab ik 60k N
o ab b & .
% 7 r%ﬁ [ d

(=]

ik
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2 AEELAETNEEBUBEE
Figure 2 The phosphorus content in different parts of wheat under

the different cadmium treatments
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Figure 3 The cadmium concentration in different parts of wheat

under the different cadmium treatments
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Figure 4 The THQ of cadmium in grain under the different
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