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Effects of soil cadmium on physiological and biochemical characteristics of Lilium brownii var. viridulum
during its growth

WU Jiameng', HUANG Yayuan', BA Degong', WANG Xingi', QIN Si*, DENG Yuling’, YONG Zhibiao®, LEI Ming'"

(1. College of Environment & Ecology, Hunan Agricultural University, Changsha 410128, China; 2. College of Food Science and
Technology, Hunan Agricultural University, Changsha 410128, China; 3. Hunan Shanshui Qingyang Environmental Protection Technology
Co., Ltd., Changsha 410000, China)

Abstract: The aim of this study was to investigate the effects of different concentrations of Cd in soil on the growth and physiological and
biochemical indexes of Lilium brownit var. viridulum. A pot experiment consisting of without Cd and a concentration gradient ranging from
low (0.86 mg + kg™) to medium (2.16 mg - kg™) to high (4.76 mg-kg') Cd was performed. The results showed that the growth of Lilium
brownii var. viridulum plants and the chlorophyll content in leave increased with increase of Cd concentration in the soil. The distribution of
Cd content in the different parts of the plant was aboveground lower root>leaf>stem>underground stem>upper root>bulb. Thus, the Cd
content of the bulb was the lowest and the safest under each concentration treatment. Under the medium concentration of Cd treatment, the
enrichment capacity of Lilium root was greater than that of upper root. Soil Cd significantly increased the transfer coefficient of the bulb to

underground stem of Lilium brownii var. viridulum (P<0.05). In addition, the malondialdehyde contents of lily leaves, above—ground stem,
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bulb, and underground root were significantly increased by 11.72%, 11.31%, 133.72%, and 79.37%, respectively, under the high

concentration of Cd treatment (<0.05), while superoxide dismutase and catalase enzymes first increased and then decreased. Therefore,

Lilium brownii var. viridulum has a strong tolerance to Cd.

Keywords : cadmium; soil; Lilium brownii var. viridulum; physiological response; transfer coefficient; antioxidant enzymes
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Figure 1 Distribution map of plant parts of Lilium

brownii var. viridulum
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Figure 2 Effects of different levels of Cd pollution on growth status and biomass of Lilium brownii var. viridulum in seedling stage
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Figure 3 Effects of different levels of Cd pollution on chlorophyll

content of Lilium brownii var. viridulum in seedling stage
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Figure 4 Effects of different levels of Cd pollution on Cd enrichment of Lilium brownii var. viridulum in seedling stage
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Figure 6 Effects of different Cd pollution degree on TF of Lilium brownii var. viridulum in seedling stage
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Table 1 Effects of different levels of Cd pollution on MDA ,SOD

and CAT of Lilium brownii var. viridulum in seedling stage

B b3 MDA/ SOD/ CAT/

Part Treatment  (mmol-g')  (U-g") (U-g™h)
i CK 0.46Aab  106.78BCa  75.54Cc
Leaf L 0.37Abc 61.92Cb  92.41Bb
0.30Ac 58.92Chb  103.49Ca
H 0.51Aa 67.30Cb  88.70Bb
B CK 0.12Cab ~ 111.45BCa  88.45Ca
Stem L 0.10Cc 58.67Cb  75.67Ba
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H 0.06Ca  140.23ABb  74.10BChe
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Note: Different lowercase letters indicate significant differences
between treatments, and different uppercase letters indicate significant
differences between different parts of the same treatment (P<0.05).
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M58 2 B, B Cd 7 5 1 TH i, RaRIAR P MDA % &
L6 FTHE FREAI#H . MDA 2 A9 2 % i 44k
s AEARFIZAE R, H A EISARAE Cd = i
IF MDA &5 8 B i F R+ BAR T CK, X il fE & KBy
Cd & AR IR L TR A B B AR A
SECEFIRAL. HAF T, mAM M b2 DK
N MDA 75T 5 CAT I SOD B i 76 M T
A K, Cd JHlr0 2 S S5O P 1A 1 40 R JEE 2 450 38 3 e R
IR 2k 42 A0 i R A0 A A4 1 A A IS B e B
HLCY, Fe 2 H BRI 25 R 3105

ARSI A A 25 SOD TS M IR
T CK, 3 55 V0 AR [R5, {H 55 5] i 2500 Jp 9524
2, HEI AT BE L A AL B ZEAR B Cd A R Y
Btk 76 Cd A T 202 CAT B 35 h A Ab 1
FEAEFE SOD 9 BEAR , Bt 0 fb B 25 22 1] fR 5 R 47 1 °F-
i, TR W 72 A B T P R R AT RS . A
A H AR A7 H SOD B P4 Bl Cd 5 5 1 i 5 1
FHE TR ka3, X R A Cd kb s s T A iR
4 & DAL, B T B AR RS M R R
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PRI P AR A A — S AR AR R 7SR50 SR T, A
XF Cd (5 1 AT 52 58 A PR FE M W BE CA IR,
Cd 2 55 R 7075 (40 Cu/Zn SOD) Se 4454
S EH Y PRI T MR AR, CAT B AE & A A
A SRS B IR N RE L E A 2 Az
NP F R G BT RER R, X 5 S0 %
& S AW ¥ (Solanum nigrum L.)1E Cd 38 14
L o7 AL 1 A 2 04 2 A5 Cd o Am A BRAE ALY
M (4 AF 5% 45 SR AR AL, . X F B A &, SOD Al CAT il
T Pk 42 = % MDA S BR 2] T — & M e VR T,
DORA A Cd B FEHR Z — HRAEERS Cd &
=N, BARN SOD JE M A FEALA CAT i&PE A HL
AR AL B 53 MDA %5 bk R 4518 245, MDA %
BRAE S N BRI, A T SRS PR R T
Ho B3R PRUE T B A AR BN X R NP AH A
RERFFIE R AR MR HZ —.

WX H A SR E Cd SR E IR At
Cd 1Y & AT AL, TR /R B G XF Cd /#'E R 5F
fIE . ASLEGZE M W Cd & B i N, & A& 5B 0L
Cd & B LTt 3 5y 25 S5 5T 1 Th 48 25 R Bl
HRCHHIF ST A /N 1 345 SR — 2, UL IR A A Cd B
5 Cd R 2R R, 18 Cd 5 Y fi ik
TCIEAAAMMUMER., BAEAWK CAEE T
ZEERFIALHR , LA /D Cd AE LA R iy SRR, (A5 25
W Cd K. Y 148 Cd % <216 mg- kg ' B,
A AR Cd & AT Ch E 25 30 Cd M BRAE , (H 8 1
(B A EFARE) (GB 2762—2017) P H £ 538 1
FRAE, 3X UL I A 185 25778 Cd R AR 0 KUK, (A5 E—
Bk, Zf b, HA RSB 2 G, i
B Cd & i B R RIAE 2.16 mg-kg ' LA, #5382 4 2
S0 AT A R B R

4 it

(D) RERIE R EAAEKEA - EH BN E
FEH L A G EEZCREZ A B

(2)2.16 mg-kg 'CAALBET , o 4 A & F SARNT £
Hrp Cd i E R TR T R W25 -1 N 2R
B HE T B . WS Cd A i AR, IR T (b [ 2 i)
Cd (1 PR A8, (H A8 (R it e 4 1 Z bR i) (GB
2762—2017) R ZE G 2 A PR 8.

(3) b Cd & = TH i, B A AR N N K
S PR B M R AR AR R H A s
H B0 E AL R R AU Cd JikA .
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