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Variations in growth and cadmium accumulation among 30 wheat( Triticum aestivum L.) cultivars during the
grain filling stage

PAN Jian—qing', LU Min*, YANG Xiao—e™

(1.Agricultural Technology Extension Service Station of Changxing County, Changxing 313100, China; 2.Key Laboratory of Environmental
Remediation and Ecosystem Health, Ministry of Education (MOE), College of Environmental and Resources Sciences, Zhejiang University,
Hangzhou 310013, China)

Abstract: In this study, 30 wheat cultivars planted in Cd-contaminated farmland were used as materials to study the growth and
differences in Cd accumulation among different wheat cultivars during the grain filling period. The results showed that the 30 wheat
cultivars all grew well under Cd pollution, and there were significant differences in plant height and biomass during the filling period.
Different tissues of different wheat cultivars showed clear variations in their ability to uptake and accumulate Cd. At the filling stage, the
pattern of Cd distribution in wheat was generally roots > shoots. The Cd translocation ability among different tissues varied clearly among
different wheat cultivars. Huaimai23, Jimai738, and Ningmail7 exhibited lower shoot to leaf translocation factors. The maturity results
indicated that the above three wheat cultivars could be identified as low—Cd wheat cultivars; the Cd concentrations in the grains were below
the limit values (0.1 mg- kg™ DW) set by China’s Ministry of Environmental Protection, and they also showed lower TF,. values(< 1). In
this study, Huaimai23, Jimai738, and Ningmail7 were initially identified as candidates for low—transport wheat cultivars, thereby providing
a scientific basis for screening low—accumulation wheat cultivars.

Keywords : wheat; Cd; uptake; translocation; low—Cd cultivars
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Table 1 Basic properties of the tested soil

+ HEFRAL 5T Soil properties $UH Value
kL% 15.82
KR/ % 69.47
A% 14.71
pH 5.98
FHESF 22 it CEC/(cmol -kg™) 21.30
HHUFR/(g-kg™) 33.90
BAE(gkg™) 1.95
A/ (mg-kg™) 148.23
A (g-kg™) 0.52
A5/ (mg kg ™) 34.56
/(g kg™) 11.49
HRH/ (mg-kg™) 92.03
S/ (mg-kg™) 37.13
B (mg-kg™) 84.32
SR/ (mg-kg™) 0.38
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Table 2 Tested wheat cultivars

i AFRAARR R Gt Hi R 44 R e
Number Cultivars Source | Number Cultivars Source
1 WAEOS 16 172001 P
2 ¥4 16 DN 17 i 15 TR
3 JH 7 28 N 18 4 20 195
4 e 35 VLI 19 B 168 L
5 #8161 20 i 58 lOL:]
6 TH 22 VLI 21 WEF 33 VLI
7 =# 56 = 22 4207 oL}
8 B 26 T P 23 HAET738 tuEld

9 W7 23 HIDIN 24 7 22 DN
10 A 109 109N 25 EA 23 HiN
11 75 Wi 26 THE17 N
12 WA 188 g 27 172 20 A
13 REs55 K 28 R4S L
14 VLA 919 H 29 M 21 7R
15 B8 iis[d 30 1BE 65 YL
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P ¢

2 HERE5SMH
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P 1 AT LA AN [ ot o 22 ) /)N 22 V8 5 1A g e
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Figure 1 Height of different wheat cultivars in grain filling stage
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Figure 2 Dry weight of different wheat cultivars in grain filling stage
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Figure 4 Cd concentration in different tissues of different wheat cultivars in grain filling stage
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Figure 5 Cd accumulation in different tissues of different wheat varieties in grain filling stage
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Figure 6 Translocation factor(TF) and bioaccumulation factor(AF) of Cd in different tissues among different wheat

cultivars in grain filling stage
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Table 3 Correlation coefficients between growth indexes and Cd uptake and transport related indexes among different wheat

cultivars during filling period

Mo AR AR

B b BT R AR AL BRI AR L

Plant  Shoot dry Root dry  Root shoot  Shoot Cd Root Cd Hh i AF., AF.. TF..
height  weight weight ratio  concentration concentration 1ot ¢d  RootCd
accumulation accumulation
B 1 0.231 0.013 -0.129 0.093 -0.001 0.182 -0.002  -0.007 0.093  0.038
Ho b T R 1 0.452 -0.416 -0.169 0.038 0.369* 0.330 0.026 -0.169 -0.028
MR Jo i 1 0.5857% -0.066 0.081 0.207 0.548*%  0.068 -0.066 —0.001
M5 L 1 -0.033 -0.109 -0.171 0.297 0.104 -0.033 0.045
M bR 1 0.163 0.847% 0.082 0.188  1.000%* 0.436*
H TR e o2 1 0.149 0.850%%  0.994*% 0.163 —0.722%*
by LR AR R 1 0.250 0.167  0.847%*% 0.412%
LSRN 1 0.847%*  0.082 —0.601%*
AF. 1 0.188  —0.723%*
AF. 1 0.436*
TF., 1

TE RN M R BR324 7K1 (P<0.05) 5 3 MG REGR B 7K1 (P<0.01)

Note: * indicates significant levels at 0.05;** indicates significant levels at 0.01.
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Figure 7 Cd concentrations and translocation factors (TF) in different tissues among different wheat varieties in maturity stage
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