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Studies on Physiology Responses to Lead and Cadmium Stress of Three
Herbaceous Plants in Northwest Guangxi Mining Area
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Abstract: In order to explore the ability to resist heavy metal pollution and potential of ecological restoration of
three herbage, such as Thysanolaena latifolia, Neyraudia reynaudiana and Miscanthus sinensis, their
physiological indexes and heavy metal contents grown in lead-cadmium contaminated soil were measured. The
results showed that POD activity and Pro content of three plants were in the order of M. sinensis>N.
reynaudiana>T. latifolia under the same pollution level, while MDA content was M. sinensis>T. latifolia>N.
reynaudiana. Lead (Pb) and cadmium (Cd) contents in M. sinensis were the highest among three species with the
biggest bio-accumulating coefficient. The resistant capability to heavy metals was in the order of M. sinensis>N.
reynaudiana>T. latifolia. Therefore, Miscanthus sinensis could be used as an alternative plant for vegetation
restoration in mining areas.

Key words: Herbage; Tolerance; Lead and cadmium pollution; Antioxidant enzyme; Mining area
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S8 PRI P AL 1) DA I B PR 58 AR A T, B S5 BT 1 Tt
F¢ 3 B £ 38 3+ (Chenopodium  ambrosioides) £ 25 7
(Neyraudia reynaudiana) X #4555 2% 1L HH 55 9 1)
M PERIGIME, FTVE 9 S B SR N T b PR A
XA A S BE T . W m OIS
HONIRPRN B T R N R L e R
AT T E ST L, KT 0 (Juncus
effusus). 41 %i(Ageratum conyzoides). XU F
(Paspalum paspaloides). ###A % (Pteris vittata).
FE % (Blechnum orientale). K755 (Cyperus iria)
Je 2% 7% (Neyraudia reynaudiana) % vl I T B4 X
MW A ESIKE . A, KREMARHESE
JoE SR A I A (POD)E M i 24 B8 (Pro)
TR, AT B A 40 M 25 R R D RS2 404
P # (MDA) & & I 48 /s i) 6 285 A AR F Y
PR, WEIME FE PR E 5 MDA SRR
B SGRT, B FOR X E 4 Jm S Gy IR RE S H AR AR
KRR, X0 X I 00 A A S H AT
PR R, BRI R Z RN EE SR
X AR A B I 22, TN X SR8 FE B A
P A T e S R AR S KR 9t A /b ILARGE

FAFHI X [ 143 Pb 15 59 6.00~ 4 335 mg/kg, Cd
SN 0.04~85.42 molkgll, TIEE GRS EAR
K, et yu g s &85 3y MY B AR
o AL P BRAR X 4. ASHF FUE S 3 Pl P X
H AR % JE L A YR 7 (Thysanolaena latifolia)
2 7 (Neyraudia reynaudiana) A1 7% & (Miscanthus
sinensis), M€ 3 FEITE T HEAFFERE Pb. Cd V5
PR EAE AL IR R A P, Cd &8, RGN LI E
& Pb. Cd 75 HL ) A B e B ARFAE RN 52 1, 952 8
ol R S e UL ER /L 3 =R/ S EIN T e

1 MR

1.1 BRI

P XA T P R T RS T £ (107°01'~
107°55' B+ 24°42'~25°37'N), HRIFRJ7SJREA, FE
FHEDMETZRARN P, FELEKR) .

B VLRI AR SK X B, X et P4 AR B o 7 4
T Sk AR, ACE AT (Arundo donax) BRI
P, THE, B A6 HE (Eremochloaophiuroides) &4 £ 4F
AR A F} (Gramineae) fE Y, A AR A (Flueggea
virosa) 2% K E§ A} (Euphorbiaceae) fE 4 -

1.2 #E

IRHL 6 AR FEI (8120 15 a FEYEE R 152 AR
R(EL), ezl Bk, 4 e =%
W Fi—o BFASKFE S RAEREH 7 (Thysanolaena
latifolia) 2% /7 (Neyraudia reynaudiana) fil ¥ &
(Miscanthus sinensis) 3 FE4 .

1.3 i

AFBIRRME  FASREE SRS 3
V%5 6 ¥k, FLit 108 ¥k, FERAEAE I MR 5 0 1
B HER 3 A, JLiF 324 MRS, BESTE
IR, 5 [R50 56 % A7 T -80°C UK A/ LR AT
POD 7 14K FH A G AR By A4 52 s MDA & &K H
TR L L 2R W (S 52 s U B Pro SR AR M Efi
] Bl e 3 LT 5

HEHESRESENE TR SR AR I
R OGRS R SLIG = . YR e R E
JeoKveiE, HHEE FAKER TS, 105CHAFE
30 min, 65°CHLT, Frff/Eid 100 H, HNT &
F4 M . HYIEE SR HNOs-HCIO, ViR, JH2E
ZHEE ICP-MS 7500 JI5E Pb. Cd & .

TRESBESENE - FOFFACRHRE
Z B, RERIZ0~20 cm) HIEBIR AR, B
SRIAT G BBy, WREE. DUSMikase. if 100 H
Gt R A, SR 2 E AR E HESE Y HNOs-H02
J7EE R, FAE SRS B FCE: WEX-110A JR 51
Wy e I s -4 Pb. Cd & &

£ EERH(BCF) A S WA A %o+ 5
HERBMEERS, HEBRUHEEESEE
R, BCF=fHYth ¥ B4 )8 & E/ LiEE S

R,

1.4 HEWPIGI5H7

K Excel AT X 5 34T 4811438 » F Origin
2018 HEATVEE], K] SPSS 17.0 BT F 4856 ()
Duncan J5yEHEAT R0 Z J % 08, BL P<0.05 &R
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1 RPERUREEE. CS: 2511 SCH: =& LM: Hir4; WY: —; HSG: MK HT: 213, LU FERF.

Fig. 1 Schematic diagram of sampling points. CS: Chashan; SCH: Sanchahe; LM: Lame; WY: Wuyi; HSG: Heishuigou; HT: Hongtang. The same is following

Tables and Figures.

2 5L

2.1 3% Pb. CdEE

MFE 1 AT L, +3%E Cd 7 & 5 Al 193.7 mg/kg,
R F PR 39T 5HE.(0.503 mg/kg) [t 385 £l 41
WK FE pi P & R, AR I A
(40.78 mg/kg)i1] 218 {5, F—+ Zc il Fl /KA KFE
MINEEREGRREERAC, AV, faf=Zx
Ff AU SR Y hX . 6 KA IR E SR
15 Qe FE BEAR O 2R > BBk > H— > =8 > hir
2 >3k

T EMNTRHGEE 1), 6 ANFESEA Pb. Cd &
BYAEREES. 4., L—REV ER Cd & &

F 1 KFEA I P, Cd it (mg/kg)

Table 1 Soil Cd and Pb contents (mg/kg) at sampling points

5 HARAE R 22 57 B3 6 NS 58 Ph B
A 31~8899 mg/kg, ZE TR,

2.2 EYAEBE LN

HPE 2 AT, B4 Pb. Cd &M, k5
7 87 [ MDA & 8 TH A BRI AR A& %, 1
TR T S, TS R R R L
KL F—HE REYI MDA & 8Bt i, TS
PR = fra. RN R MDA & iZ
HTBEAR. 3 FE POD JETERE L3 Pb. Cd &8
BEINESTHE RS, H5 POD i PERL ) 2
M ISR AR S (S B A L ZDIE)RY
) POD ¥ PEUT AR Ti5 B s (e 1. JRUK

wYy CSs HSG HT LM SCH
Pb 668 +0.000d 310.000f 300+0.000e 8 899 +0.000a 34060.002b 2596 +0.000c
Cd 3.0+0.025d 11.5+0.020c 12.240.000c 101.4+0.007b 193.7 +0.000a 188.5+0.000a

n=3; FEfTHUREEANE TR R 7 57 3 (P<0.05) .

n=3; Data followed different letters within the same line indicate significant difference at 0.05 level.
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b 15, Sampling point
Bl 2 fHYAFEFRI AR . TM: AR, NK: 2859, MC: 1558, n=6; [Fl— M EAF 7R R 2 5 8% (P <0.05),
Fig. 2 Changes in physiological indicators of species. n=6; Different letters upon column of the same species indicate significant differences at 0.05 level. TM:

Thysanolaena latifolia; NK: Neyraudia reynaudiana; MK: Miscanthus sinensis.

23 MMESLR& BN EERY S, FEART RV G R RS 5 R
3 HHAIN PD.CA & RAFEREE R I, P WHIGA B, I Pb & B L > %
GEIKT Cd A, ICl P, Cd ARSIE— 7 > RIS, Cd Sy > Rt > 5655,
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T IE R 1) Pb A1 Cd & &7 0.01~41.70 Al
0.08~0.15 mg/kgi*l, M 3 v WL, 3 MY Cd
RIS A, SR, B B R AR 170
ZA%, 7 2 MEDEIEEER 10 245, 551 Pb
TR IEFAEN 20 £ MERH S RIZE S 1) Pb

# 3 MY Pb. Cd i (mg/kg) Fll s 42 R L
Table 3 Contents (mg/kg) of Pb and Cd in three species

B @ IEH

R 4 7], 3FEA Pby Cd B4 REK
WA ERNT 1, DTSR, (H =R s s
FXF Pb (1S £ R 4(1.160) KT 1, RILHEEM Pb
B

14 Species cs HSG WY SCH LM HT ;Feg
Pb kg7 Thysanolaena latifolia 3.64+1.08b 17.2443.11a  3.42+0.79b 12.04+3.32a 6.15+0.81b 4.73+0.72a 7.87
2K Neyraudia reynaudian 7.03+2.22b 7.43+368b 4.67x1.21b 8.35+3.41b 4.97+0.61b 18.97+2.47a 8.57
TZEL Miscanthus sinensis 11.98+3.00a 23.02+10.59a 10.34+1.42a 3012.63+1786.51a 491.4+140.65a 1391.61+203.21a 823.50
Cd ##P 7 Thysanolaena latifolia  1.51+0.37a 2.82+0.36a 1.37+0.40a 1.58+0.43a 3.104+0.79a 1.2240.29a 1.93
247 Neyraudia reynaudian 0.54+40.10b 0.70+0.13b  0.17+0.02b 4.18+1.11a 0.4040.02b 0.88+0.13a 1.15
TZHE Miscanthus sinensis 1.60+053c  3.00%+1.63c 1.2040.19c 29.57+12.38b 59.11+3.8%a 60.27 +7.02a 25.79
n=6
F 4 WP Py Cd MEHE R
Table 4 Bio-accumulating coefficient of Pb and Cd in three species
T4 Species Cs HSG WYy SCH LM HT 15 Mean
Pb  %iMf7 Thysanolaena latifolia 0.117 0.057 0.005 0.005 0.002 0.001 0.031
257 Neyraudia reynaudian 0.227 0.025 0.007 0.003 0.001 0.002 0.044
TEHL Miscanthus sinensis 0.387 0.077 0.015 1.160 0.144 0.156 0.323
Cd g7 Thysanolaena latifolia 0.131 0.231 0.458 0.008 0.016 0.012 0.143
2K 7 Neyraudia reynaudian 0.047 0.057 0.056 0.022 0.002 0.009 0.032
TEHL Miscanthus sinensis 0.139 0.246 0.399 0.157 0.305 0.594 0.307

3 ZEiR TR

TR EGJEMan, YT LR S ) 2 ML
il B o A R i, BRI EE & @ A e ) =
F 1T MDA RV A il B 4771, A&
P 24 B T sk A AT R o B il R R 1) e
TRbR0-20, ARRFFEEE RN, 7E Pb. Cd V5 44fE R
BRI, BAKW . R, 3 FMEY MDA
R IET >R SR, B4 Py Cd
T3 YR IR 52 1 B A, AT TEYS G ™ B I = 3000 | B4
ZLYERE RS, MDA & BONTIR SRR P > 28, X
KI5 Gt i e, 8P IO 32 1 S M e, AT REARZ
KAEK TEEG RIS EAE TR CE 4T
ENEBEREAL, TR T PUE SRS, FIAE
Pb. Cd f™H {54 F=Ef MDA /b, & & Pb.
Cd V544 N R H SR, B0 FE
2 MEEE /N, X5 SRR Ph A TR o5
B X\ F%j (Saussurea ussuriensis) I 7T, FlAE/E B

2315} Pb. Cd il 15 = 5 (Festuca elata) f1 4 7
2 (Cynodon dactylon) frIAfF 7t 5 S AR

POD &t Y HT B R S0 1) 1 B B 4y, 3
T2, TEAFNSEIE T VLEIAFE, TR
A AR R B R R R
TERES2), BBt AL RE 7y, GRS E 2
(ROS)HIF=A4E 5id ke B . B 4 JF W ia fidt
fi B IE AL, WA FEORE ROS 774, 1%
FKE BRI ESENEE, MMEEEER
AR, AW FTAIREN], £E Pb. Cd V54 hiE T,
3 R POD JEVERE Ph. Cd 5 YLfe B BN el e
FHiJE T B 76 Pb. Cd V5 JF2 FERUR I RE s (B3 1L
HOKVEFI T ), 3 FHAEY) POD &M 3R BN BEYS G
WRE G KM T, KRB POD 1B NBUEAL IR
RIEEEEAE, k6 Pb. Cd y5YAEE MR, 3
FHAEY) POD FEMEIZHT D, F—I5 5K F T, =
% POD jE P, HAE Pb. Cd 543%™ B HIHFE AL
POD & MEATS R 5 B K ¥, W W #2 %% Pb. Cd
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AR ANZHZR K o AR FEPA R R 5 4 R e
P IRE G AR 52 B 451 F 1281, Pro & BB H AR N
A58 Py 3 1 7 ) — A B A HE AR AR . ZEIKE AN
Pro & & (132 = T e 2 i B &R Y E N H AR
E IR 2 —. ARFREEREH, B Pb. Cdi5
YFERERI IR, TEEH A Pro S ETH R, DR
RO R 0I5 Yene 71, TE4HM0UE BRI T
BE ) B dpie T8 RUEERT I B Pro 5 & I7E H
LSRR N IA R s, BAERERAMNE TSR T
B, ULBAZERT. BEMAXE Pb. Cd ¥5 Y mi e A g
WA e R, 11— RIE.

T 4 R A E R R BUE TR R N
FMESBECRSESHETFAMESBESEN
POAE, T RN IR E SR S R E SRR,
HAEMAKU I E L E SRR R0, AHE 7t 4
RRW, AFEEDITE [R5 %K B A R )
EAFERKET, BEABEINES, X[
HTEARFNSYAKF TR, RS G A F
M PEALE BT, ASFERAE ST 3 FifEY%) Pd. Cd
BRI IMFAEZE R 3 MHEMIN Cd & 2 R 1B
B, TERRE; TEEN P & B IERE,
FEIEFT L R E IR .

ARrgrdr, TR Pd. Cd HERBEK,
SEAE TR R P EERBCKT 1, HEEE
G JBTTYL P AR KT RS, PEITE Pd. Cd %
U B N 1 o SIS0 R ARR, R
HELTV B 7 L P55 Pd. Cd. Cu. As Z5#FH.
GIRUF M, &2 SR EREY, X540
FaE AL, B A A KEEE R, A E R
LT SR AR, Ak, BT E R
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