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Effects of Cadmium Concentration on Seedling Growth and Physiological

Characteristics of Different Maize Varieties
WU Yue-ying, DENG Si—qing, LIU Song—qin, CAI Xing—jing, LI Hua—xin,
YANG Yu—fei, LUO Hong-bing, DENG Min
(College of Agriculture, Hunan Agricultural University/Maize Engineering Technology Research
Center of Hunan Province, Changsha 410128, China)

Abstract: Soil cadmium(Cd) pollution poses a significant threat to crop production. In this study, four maize va-
rieties, Zhengdan958, Yudan9953, Zhengda999 and Jingnongke728 were used as experimental materials, and differ-
ent Cd concentrations(0 mg/L, 3 mg/L, 6 mg/L, 9 mg/L) were set by laboratory hydroponics to study the differences
of seedling growth indexes and related physiological indexes of four maize cultivars after Cd stress for 9d, and the
comprehensive evaluation of Cd tolerance was carried out by principal component analysis and membership function
method. The results showed that Cd had an inhibiting effect on the plant height, root length, shoot fresh weight, root
fresh weight, shoot dry weigh and root dry weight at the seedling stage of the four maize varieties, but had little effect
on root number. With the increase of Cd stress concentration, the total chlorophyll content of Zhengdan958, Yu-
dan9953 and Jingnongke728 showed a downward trend, while Zhengda999 showed a trend of first rising and then de-
creasing. Compared with Zhengdan958 and Zhengda999, the POD activity of Jingnongke728 and Yudan9953 in-
creased significantly compared with the control, and the MDA content was less affected. According to the principal
component analysis and membership function method, the order of Cd tolerance of four maize cultivars was as fol-
lows: Jingnongke728 > Yudan9953 > Zhengdan958 > Zhengda999.
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Fig.1 Effects of Cd stress on plant height, root length and root number of four maize varieties
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Fig.2 Effects of Cd stress on dry and fresh weight of four maize varieties
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Fig.3 Effects of Cd stress on chlorophyll content in leaves of four maize varieties
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Fig.4 Effects of Cd stress on POD activity in leaves and roots of four maize varieties
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Fig.5 Effects of Cd stress on MDA content in leaves and roots of four maize varieties
2.6 ARmMENKRM CAELZEEEN
F1 BOUERREIT Cd R
Table 1 The cadmium resistance coefficient of each index
Lo fif Cd Z2%4(%) Cadmium resistance coefficient
Variety R1 R2 R3 R4 RS R6 R7 R8 RO R10 RI11 R12
X 5958 0.805 0.675 0.692 0.793 0.838 0.881 1.061 0.832 1.524 1.179 0.469 0.695
74119953 0.827 0.658 0.871 0.953 0.913 0.903 1.026 0.826 3.295 1.244 0.732 0.503
1EK 999 0.940 0.688 0.818 0.886 0.918 0.917 1.033 1.096 1.230 1.106 0.400 0.638
HAREL728 0.786 0.714 0.747 1.011 0.817 0.904 1.063 0.758 1.569 1.711 0.837 0.999

T R1 PRI s R2WARIC s R3 Dyl b R T s R4 D i R AR 75 RS Dyl b 9813 s RO S R 351 s R7 DRI R8 O AR 3 5k 5 RO
S5 POD {4 s R10 W ARER POD {& 4 s R11 AT MDA 9 & R1I2 WA MDA (5 B, R K[
Note: R1, plant height; R2, root length; R3, shoot fresh weight; R4, root fresh weight; RS, shoot dry weight; R6, root dry weigh; R7, number of
roots; R8, total chlorophyll; R9, leaf POD activity; R10, root POD activity; R11, leaf MDA content; R12, root MDA content. The same below.
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B TFEARIGT Cd REL A LR B HR PRI R B 5T
BRRANER 1 R 2 Bl i W Cd 2R B0 T 32 R4
OIHT e 12 A BT FR FREE I 34~ Ay, HL ot
kR0 518 51.16% .27.52% .21.32% , 7] L)l B¢ Cd

iE T 124 BATHAEBR 100% 7254k . DAE#OR . 3
AHIZ i A Cd PR . P2 3 T, 45 SR Cd 4
A 5 21 554 Ry 5 AR B 728> F4 B 9953> K5 51 958>
1E K999,

K2 BECERHREATHE
Table 2 Coefficients and contribution rates of various comprehensive indicators
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10 RI11 R12 TTHE(%)
Contribution rate
P(1) -0.32 027 -0.28 0.12 -039  -0.18 036  -0.31 -0.11 0.34 0.23 0.36 51.16
P(2) -0.14  -0.05 0.38 0.47 0.12 022 -024 -0.21 0.42 0.25 045 -0.03 27.52
P(3) 0.34 0.46 0.08 0.26 0.05 0.50 -0.01 033  -0.37 0.17 -0.04 0.28 21.32
®3 CdimBTERMEAERE REIYE.GFEITNERHRF
Table 3 Comprehensive index value, membership function value, comprehensive evaluation
value and ranking of various varieties under Cd stress
. CI(D) CI2) CIE3) (D) r2) rG3) . A
Variety D value Rank
5958 0.83 -2.05 -1.49 0.58 0.00 0.00 0.30 3
#5.9953 -1.59 2.03 -1.24 0.14 1.00 0.08 0.36 2
1ER 999 -2.35 -0.89 1.69 0.00 0.28 1.00 0.29 4
AR 728 3.11 0.91 1.04 1.00 0.73 0.80 0.88 1
BCE 0.51 0.28 021

3 4higHihe
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A BZ B TR, Cd i SRR 4 A Y
SEAEE T BUBE i UMk, DT A T R, R
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