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1 YRR AR b/ SRR XA B BOF A L %, R 4007155
2. HPRTI M B 7= 8 A OF 2 R )1 AR R b B K BA . E PR 4000385 3. H BRTITRUG 1l Hh 2%, PR 400037

WE: AAERH FEG AL L, £ E 0 mg/kg, 10 mg/kg,20 mg/kg,50 mg/kg #= 100 mg/kg(¥A #4m3t)5 4
FREHAEA, FARTRHEELGHERE. AW E. ASEF LT AL E. SR, W4 BRI 45
95.92% ~96. 70 % AR R M3, & F M ERAEE 240. 97 mg/kg, o LHF > F R EHRE R HA 9. 24 mg/kg;
10 mg/kg M TR G AERAITEFGARFANTAS, AARBOAEARESR. ANBMHAARG NG
t g a/bW S S BAL AR F LR, A TR mey a2k, W48 4 ke £ (Pn)£10 mg/kebd
Mhis FARAR LA AT G 83.09%, Mt R B R Z LG H, BA— L EERNE; MBI E CO, KRE
(COBH T, ALRFMA(L)BEH LA, TUAHEZLSELSGBE R (PO THREZ L HALMREEZ IR0, W
WG Fo/Fm,Fo' /Fm' ,®PS1l .ETR.qP A NPQ [ % 4% ik & ¢34 hm & # 4K, LA Fo'/Fm' . ®PS1 ,ETR
THw@ER, WARM Pntd THRESEALILRIB I LA -G XE, HIHE 2 FIH T WG TG LT
HREBE RO A R TFRERE, ARTELRHYEE 10 mg/kg B T, BR Pn A THAZAEY ZT A Z 4B
RIEF, EARBOAKED R ASE W, FEIM LG RIKG4H 50 A EREERNR, TAKZA TR
HFERETLEEMORTRENSEGENE D).

X 8 W s WM 2K ARIBREAK; TR ERE

hES %S S718.43; X171.5 XEktRERG: A XEHS: 1673 -9868(2014)8 — 0027 — 09

WCOR—MEYELTR . X RZBEWAHHER IR, HHERFZHAESEN 2~20
s WHB SR, TR W A S R AT EE N, SO R TR 2 L e
— LA R i A PR R 2 N R A TR A R R AT R A R DL OF SR M 1 £ 38
Mo AU AR A A T R L R 3R 0 A W O S BT SRR A R BERLAS [ 68 3R L A Y
ARARET L I TALTTEES L S PS 1RO R AL Ak R DG A AR DR S B A T
. MR, A BRI TE LSRR S 200 mg/kg (MR R & 51K 47. 19 mg/ke) I AR KR B0 5 %) B HE TG W]
RS WA SRR OGS VE IR Z B R A A T AR R B N R s PSR
&3 52 BT AT O AN R AR X B AR ARG 4 iR A AR K AN [

ARAAE ) RE NS T8 1 P R I 8 E R T IR R 2R E G w5 g g (Prerocarla stenoptera) 3
SIRER R 8 % i AR AR R IR DA DY S AR KR R AR, B IR Rk
HBERE SIS H T AU B T 4 B T ARV KSR B R 2 AR AE L AR PO A AR B B X
VRN AR SR B OB TE D s 58 XU S0 A A RO 5 R T 2 1 22 R B A R i A - i 2. AR I A

O WRHEH. 2013-09-08
HAWH . PR RS AT AT R A H (CSTC2013JJB00004) 5 TR TT H 4R BL 23 4 91 H (CSTC2012jjA8003) 5 H ke 4% HE AR
Bl 55 9% & T %% 42 (XDJK2013A011).
fEZEIA . STPRA978 -, B, WREEE A, TR, 52 R A+ e IR A 2 K75 Y By A A 5T
WEES . B uT, #H¥z.
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FANG A A OB TER B RIEER N A 4 i A KL S BR TR U R R S R PO Y
SR A 25 T 00 58 . WIS [RIVR BE R a e g A i R AR R AR K R R SR VORI AR £
RARJE BYFEME I 4o 72 20 b 0 40 it i) B3R L AR ORI A 385 B BE 1, DAz B BE 7 A A0 T T L R
e DX 310 e 16 4 ) 2k

1 ME5AFZ®
1.1 e+ R Fig it

2009 4F 3 H 7E =k R X AR AR PR 3 0 S S A IR S M R AP A . 0 R S TR) A . 2009 4F 4
H R KT 09 85 58 5 Ry JE5) 5 mm # . LA CdCL » 2. 5HL,O WRIER AR, %% 0 mg/kg.10 mg/kg.
20 mg/kg.50 mg/kg 1 100 mg/kg (WK ELL4E Cd i, MKKiEh CK,T1,T2,T3,T4)5 MNP, +HmMA
Cd ¥ 5 7 iRA), PREFFINEFMH 1 N H)E . A& 20 em, AR 25 em WFEAL, B4 5 ke T4, BEEUAE
KA B U 52 A4 1 (bR 1021 em 942 0. 15£0. 03 em, JEMED BN R ARA &8 e 4
o, BEANEEE S AL, B 2 MR, BT S BT 0 R KW R G T . DO O 15 3% 1R8]
PEAT W R0 A A B, R FEAL M L 1. R ER M 2009 4F 6 A F 2009 4E 9 A, iR} 120 d.

1 TEERBEUMER

i ERilN 2R 2k 24 Bl AR A A A AL B R
p

/% /(gekg™") /(gekg') /(g+kg ') /(mgekg ') /(mg-kg ') /(mg+kg ') /(mgekg ') /(mg+kg ")
7.13 2. 45 1.408 1. 003 17. 804 132. 74 31.73 129. 54 0.152 0. 049

1.2 SEZHSEHNE

TEFR 4RI LR b il P AE 3 RO A% Li-6400(Li-Cor, USA) LW 6 I8 28 #E4T Bk 40 v A A 52
SR E , 6 CO, W 400 pmol/mol, YE#E A 1 000 pmol/(m? « s), MERES A 25 °C. W& w
6] 95 00~11: 00, ZEXCAMERT . JEH 1 200 pmol/(m® « s) B HIE XAyt F 3547 30 min Y65 S,
SR Je 18 TR B AL 1 Ty B i (o 37 Ay A R TR (B0 805 4~ 6 F o8 A T W 95 3~5 Fr Bt DA s ) i
WD, M gt A R (Po) . SALFE (G M CO, WREE (Ci) . BB HR(TH™, I3 AL BRI
fH(Ls)=1—Ci/Ca"".
1.3 MERRXSHHNE

B, A Li-6400(Li-Cor, USA) %t i 5 I 5 Bl A% 4l i it O 1 00 s MR 38 4 S 80 it o) iy i
GRUOESE, BH CO, N 400 pmol/mol, M2 B 25 “C. 55 I 56 I &2 90 46 ¢ 96 (Fo) » 8K
Ja #— ATk s 8 000 pmol/(m® « s) . BkEpEFE] 0.8 s, W5 f K56 (Fm). M0 A0 ik o 6 45 H s .
FTIFEAE245% 1 000 pmol/(m? « ), 42 A 30 min, 15 34 59606 Fs, SR J5 IS 1 Ui Ak vt
8 000 pmol/(m? « ), JkEE Ky 0.8 s, M Fm', KM L8, F BT IFZ 0 6 A 3 s, 15
Fo'U 0 JR ST AE 9 (Fo) = Fin— Fo, PS 11 it KIG AL 22 80R (Fo/Fm)  PSIL G2 80 T 77 1 (Fo'/
Fm')  PST S2F5 o T4 38 19 & F 08 (OPSIL ) = (Fm’ — Fs) /Fm’ , Wl F {53 # % (ETR) = oPS [ X
PARX0.5X0. 84, Yok K (¢P) = (Fm’' —Fs) /Fo FHE G4 K (NPQ) = Fm/Fm' — 170 %1,
1.4 XEBEEENINE

T B I SR IR B VL i L 2550 40 G BE TN e i 4% 2 (Chls) . 2R3 3 (Car) & &, T
ENA ORI R ECE . FOESEN A
1.5 4KEBEEEMNNUE

TE 4 A0 3HURTIBURE B T AR 1 b R AT I SRR K i SRS R AR R A D ARCRI M LS A, R A
KBEH, AREH] 20 mmol/L EDTA Na, ¥ 5 min, #AJ5 MV A1 4K vhe T4 B4 80 C R T2 1E
&, REE ARG NED IR EE, i 60 HI@ GG, fEfE TR 4. HIT 52— 0 KR
U Y43 BE S T HE 45 0,200 0 g, INRA R (HNO, * H,0, =3+ 1, ¥ hEZ%4)8 mL, £ ETHOS
A/260 FI% 1 f# [ (Milestone, Italy) FiE % 10 min FHE £ 140 °C, #3#F 10 min A FHEE 180 C, K5
180 ‘CHEHF 15 min, RN M R MG A KE A 50 mL FRIN . KI5 H TAS-990 £ 845 7 1 1k
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SIHGHEF CIL S B7 « o1 ) U 25
1.6 St

FIH Excel 2003 fl SPSS15. 0 #4738 56 £ 40 14 Ab B . 43 B A1 35 M5 48 38 (Duncan %, p<<0. 05), Ori-
gin8. 0 il .

2 H#RE5HMH

2.1 MBHEERKNEBIRSE

A% Sl VAR A B3R o AR W R T 415 BRI A 1 3 25 A, LA 45 AL R Bk 5 0] R EE 3 B 3 R R
(p=<<0.05); fH T1 4 AAz 40 v AR A=y e ws i T X I, HL T2, T3, T4 2 A4 B35 25 (p<<0.05). 4abhia
120 d if, T1,T2,T3,T4 ZHHA5 4 d A A F 3 55 A= B 5 43 51 D %k B AR 19 101, 9294, 72046,60. 15%
26. 71 %1 96.79%,80. 94%,78. 16 %,30. 41 % (£ 2).

WRAZ Sl VR o K e VAR B T G = R R A, SXTIEAR L, T1 4110 mg/kg) WA B E AR, T2,
T3, T4 M5 ETFE(p<<0.05), {H 3 NAbIRA Z (A g W 3284k (3% 2). @ihia 120 d &, T1,T2,T3,T4 4
A% &7 1 ok s 194 43 1) R %k BE AR R 9 100. 15 % ,59. 64 % ,45. 13% .37, 95 % (55 2).

WAZ &Iy v AR bt b 404 B o BE A L SR VR B i RS, B T2, T3, T4 2 AE AR AR I e
WA B ED, WEEETXEM T14(p<<0.05); T15 T2, T3 5 T4 AWBHLH# F 34045 2w
WMz BET, (HT3 5 T4 HEFEST T1 5 T2 H(p<<0.05, F 2). 4 A58 0 404 4 i AR F i
FER AT R AR E 43 5 113. 88 mg/kg,190. 68 mg/kg,213. 82 mg/kg,240. 97 mg/kg fl 4. 64 mg/kg,
6.50 mg/kg,9. 09 mg/kg,9. 24 mg/kg. M FHH GRS SRS EW 3.30% ~4.08%. LT A El
e, MR —NREEAKT, AR AR R0 45 b P 2 B A 5 M 25 R (p<<0. 05).

®2 FEGERETHAGHEEKE. SHSTREREFSE(THELIRLER)

ki . _ MEWE B 1
. TR G T A .
fmgeke D g /(mg + kg ™) g B J(mg+ kg ) [Cem e kD
0(CK) 2.434+0.05a 1.1440. 33a 4.6740.13a 0.5340. 33a 19.50+1.42a
10(TD) 2.474+0. 06a 113.88+17.85hb 4.52+0.12a 4.64+0. 36b 19.53+1.69a
200(T2) 1.75+0.03b 190. 68+40. 25¢ 3.7840. 29b 6.5040.75b 11.63+2.77b
50(T3) 1.26+0. 08¢ 213.82+10. 75¢ 3.65+0.29b 9.09+0. 83¢ 8.80+1.39b
100(T4) 0.65+0.02d 240. 97+ 14.07¢ 1.424+0.11c¢ 9.24+0. 86¢ 7.40+1.32b

2.2 BUWMHAEERESENEI
WA 01 B o 2R B o Bt 60 P G ) 388 T 2 B (p<<0. 05), R T1, T2, T3 HZ & XS,
T4 A8 ENTF T1,T2, T3 f CK 4, 4 4038 447 4 i 6k 2 28 3 5 43 0 i BRAE AR 19 85. 3994,
82.88%0,76.81%0,61. 1420(3K 3). MiA4h 2l % MR F EME MM A RN MEEA BE TR (<
0.05) [ #a #4570 38 A B A% 4 B 2550 8 b 3 £ 43 ) S x BERE AR 1Y 83. 6406, 81,4296, 72. 870,
70. 94 % (3 3).
3 FAEEREXMNGHASRECESENHN(FYHELRAR)

e M4gE a HaEE b PRS- KA MFE
M2z a/b

/(mg * kg ") /(mg+g ") /(mg =g ") /(mg+g ") /(mg-g ")

0(CK) 2.9740.183a 1.01£0.065a 3.98740. 248a 0.73840.005a 2.9440.007a

10(TD 2.514£0.146b 0. 862+0.049b 3.3940. 184b 0.617+0.024b 2.91%0.076a

20(T2) 2.46+0.092b 0. 814=+0. 045b 3.2940.128b 0.601+0.020bc 2.924+0.021a

50(T3) 2.2740.083b 0.785%+0.011b 3.05+0.094b 0.538+0.014cd 2.8940.075a

100(T4) 1. 8040. 036¢ 0.6314+0.019c 2.43+0.054c 0.52340.027d 2.8540.036a

WA A 4R a/b LERIA T 2. 85~2. 94 ZJa], SXHBAL . & WbA4mA T, HE R
2 R REKF (R 3).
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2.3 AWM SEZIRSEHNZIE

A% D) T GG R 2 P Bifi 25 45 0 300 v B A 38 I im R R, 4 AR 0 21 34 3 IR T X IR (p<<0. 05,
Kl la). T1,T2,T3,T4 AWK Pr 50 R X BRI A 83.09%,73. 77%,57. 02% ,45. 83%.

WA S S AL T BE (Gs) FIZE I 3R 6 CTr) BB SR vk BE R34 im 1 F. S0 RRAR L, T1,T2,T3, T4 4
Gs M Tr KRR B3 T FE(p<<0. 05, & 1b, &l 1d).

WAL Sl L E] CO, ¥R BE (Co) B A 4 ol 30 e B ) 1 i B, AH R, AL R IE (L) W) 1 F+ 5 T1 41K
MEH) Ci Ls S5XT AL EA &2, T2, T3, T4 ARG 53 CK ML, G 8% T, Ls B3
T (p<<0.05), BANHEZ (8] G W & A4k (] 1c, | 1e).

12 4 021 a
I =
10 —= b b
o = b T
N == “
g c (ﬁE
5 6fF =+ d S oo0af £
Z == g '
s ] = e
£ O
2 -
0 0.0
0 10 20 50 100 0 10 20 50 100
Cg/(mg-kg™) Cg/(mg- kg™
(2) FHREEE b =ILSE
400 - ar
a
. T
300 —== a ~ 3F 1
ol b b b @
) —== - o b
: 3 b
s 200 =~ 2F .
2 g < ‘
= g == 4
O < =
100 |- = ot d
0 0
0 10 20 50 100 0 10 20 50 100
Cg/(mg kg™ Cg/(mg-kg™)
(c) BBIEICO,:RE (d) FEMEEE
0.5
b
041 b D =
1 pum
i
03F a _a
- —+ =
]
021
0.1
0.0
0 10 20 50 100

Cg/(mg-kg™)
(e) SFLIRSIE
E1 @\xWGESETRSBOEM(THELIRER)
2.4 ESEREMUNEHEERESENEID
T1,T2, T3, T4 AWML Fo/Fm 5% AR AR L B2 TR (p<<0. 05, Bl 2a), Fo/Fm 43 3l F
g xF BEZH G 93. 99 %,90. 96 % ,85. 23 % ,78. 51 %.
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WAL Fo'/Fm' B3 13550 e B2 i 34 hning 2 F B (p<<0. 05) . {H T1 Fl T2, T3 Fl T4 Z &) JC . %
25 2b). fria 120 d, T1,T2, T3, T4 AW Fo'/Fm' T By Xt BAE K 9 86. 0050, 84. 33%»
72.59%,68.99%.

4 AR A 4 #  @PSIL . ETR 5% AR L35 2 T % (p<<0. 05), {HJ& T1 M T2, T3 fl T4 41
9 ®PS Tl F1 ETR TG % %481k (& 2¢. & 2d). T1,T2,7T3, T4 HHk4 1 OPSIT Al ETR 43 5 K& %t B8 20
FEREIG 75. 25% .72, 89%,60. 67 % ,58. 60 % F1 76 % ,73. 83 % ,61. 42 % .59. 30%.

a 057 a
0.8 b b - b b
< d 0.4 - -+ .
0.6 = A + £
03[ -
3
LE 0.4+ KN
z : = 02
0.2} 0.1
0.0 0.0
0 10 20 50 100 0 10 20 50 100
Cg/(mg kg™ Cg/(mg-kg™)
(2) PSIT A KA EEUE b)Y PSI kS ERETE
03[ 100 &
2
i
a o 80 I~
0.2 + . = T
2r - T
= b be g et < <
» == I ° — g
-9 cd 4 g
© e= 2 4ot
0.1F &
Y
0.0 0
0 10 20 50 100 0 10 20 50 100
Cg/(mg kg™ C,/(mg. kg
() PS Il LR FEBHIEFHE (d) RMABFEBEE
0.6 151
a
0.5 .
b b 1
04f = f * 1o L X
b
% 03F § - == he.
02 0.5} ==
0.1}
0.0 0.0
0 10 20 50 100 0 10 20 50 100
Cg/(mg-kg™ C4/(mg- kg™
() ALFEX () EXFER

B2 @GS SRS NN (E Y E L RAER)
5P IRALAE L, BB 4l 1 g P, NPQ B % i W B2 (1 39 i AR 2 B0 i | 35 N R a3 (p<<0. 05, &l 2e, A
2D . 4 A A o P 0% 2 8] 0 35 ARk, R 38 SN T R (p<T0. 05) . 435l R S 6T RERE A 1)
83.66%,80.79% ,80.62%,80.22%. SXTHRLAAA L, A4 NPQ K& 56 B 13 i &k 2 F B (p<<
0.05), T1,T2,T3 AWML NPQ Z[H It i 484k, 1 T4 A NPQ 5 CK.T1, T2 2H#i M4l It & 3
TR (p<<0.05).
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RIS o R

G ) 1) i L 43 B AL A SRR A 18 2 05 e R B — A e AR Ak AR L SR RE ) B g bR i 2 F
AL ] L 1) 0 0 A A B o 7T L L ) M R LSRR KRR T R AT 4 K 2 B R o ) 4 R
75% ~90 YRR BAEAR TR L AL R LB, M ah iR T B A B E A T 113. 87~240. 97 mg/
kg Z0d], b B4 TR Bk AT 4. 64~9. 24 mg/kg Z ], WIEHR B 5B LEEHEEW
95.92%~96. 70 % » UL BABNAZ 4 P AR W AT ) B S AR R AR AR L ek KL ML ) B A R BEL Lk T 1 AU &
o B RS, OB e S R RN B E. XK E LK TRy MAeRGHT
BEE 3T 1) A 400 A PN R B0

T 4 8 4 BELAG 4 A R R R R R B A i A L A R R AR R R A 32 B a6 SR e 3 B 4 R A
M S0, I 2 4 A ) R S e o B 75 g ) s AR R S R s R i AR AR AR K TE
AT AR R A AR LT PR AR ) AR AR A ML I ZE R AR K B A2 (Picea asperata) HH
FETH 2 mg/kg M EHE R A K 18 8, AR ORI 25 0 R AR i L R B D 2 450600 AR 6 25 SR i
10 mg/ kg4 W30 x5 RUA% 4h 1 i A kAR FHOT R B35, BB SR — e R BEVE AT, 0O 0P AR AR K i 4
E, 0 I L B T AAS 4 T RE 2 B A A AR Kl B PEL T 20 me/kg DA AR X AR L bR A K
FEAE U R R, R RE TR R AR A K A2 B DL SR I RN K 43 1 b 4302 b

ARERESERIAB R OAEY . M RWEYERSZREm, KHE P RTREBS TR &40
(Salix alba var. ) TLPE RIEFWEE N 10 mg/kg T 100 d W2 28k B g % BEAY 94. 26 %655 B ok R 7
25 pmol/L Cd BFHRWPERK 5 MPHAMGRTFET 44. 8%, AKK b, 10 mg/kg FHiA 120 d B 4
RS R NS N A RN R S % AR R Y 85. 39 %0 1 83. 64 % . Ui W WA &0 M X I v B A 4R b 3
BRI AR 5 . Ml 1 /b it A SR AR R B S XU T RO A (0 R R A B R R . (RS & i
£ a/b W 5 X AR L B0 A B W 25 T REOKF, 2 T RERIXTIEAY 97.19% ., UiBI A 4 it 28 % a/b
Fe AR5 & ik ) 100 mg/kg WD AR HLAT 5 (1 OB, 3XAT B 0000 X6 4 1 it =2 9%

YA A BT E AR iR AR W ORI, R A R — o 2l a4 R 2R SO FA 1 Tl O 2 R
AL L CO, i Z T B B s B 2 52 A P OE A DI ae™ >, ik Tk g 5~10 mg/kg B Xt
REBA YR IEA FRE . W50 P a8 K T U 2 B i Eos & 3R (P, ARG A Pn 7255
JE4 10 mg/kg BB HA X IRAE AR Y 83. 092, REEAT —a ML A4 K . HA —a@motaiEn v, i H b
P () REI A S BONAG S AW 00 3% T . SR AR 30 A ALIF RS . B ARAE 9 % K o0 Tk (9 i, e B
R 10 R BRI AL BE S 38 s A5 0 AR 06 S ME D 2 U gl i i AL S B (Gs) FIZR B - (Tr)
B 5 5 0 R R 14 KT 2 T R, 5 P HE AU S (LR A D6 A0 W ae 03 T AL IE B, AR A Pa 1)
BEARS & Gs Tr N A — RIS FR . RN 0 XA ) B4 ¥ 6 A 0 50 0 25 I o R A0 10 ) B e b e R 7.
i 5 6 Mol 20 e BE P B, B G Ci R R LR IE Ls 1Tt AR4E Farquhar 1 Sharkey"" i) #fF 58 7]
PLHE Pn 1R B 2 B2 AL HI R R A, SALIFEE 0 T BRI 6 T 50 (4 25 15 B RGOt & R

FLYIE PS5 KA FRCR (Fo/ Fm) W AR g i i PS 1A 6 B8 5 3808 @ IR AR AR . etk
WK (qP) g PSIT R @R I RE A T fb 2% s L3 i 8, (6 — BB L T PSR B
O FF R B ORISR & B, A 120 d IS BB Fo/Fm TE5R A F) 10,20 mg/keg W5 B AT X
HE 1% 93.99%0,90. 96 % » ELAT HHXT #5155 (9 7K F- o 0 B 0 Aok 4 X AR 4 1 PS T 5400 06 RE % B R R S 42 55, 4
A oP BB E T X IRAE AR, (5 4 A5 oP 181X TC & T B30 806 kg 4l v PSIT S Hh ol
TE R FE A N AE 10 mg/kg LA b I A Bl 25 B vk B (0 386 i 3 K, XS5 B — o A KRR A S
PR G

Fo'/Fm' &/ T W T IFEEUY 52 5 V5 IS5 200 etk o BRI R ) St T Ag4h i Fo'/Fm’
35 R R, 0 R b aE S S BELAS AR 2 1 O A SO O AR & BE R, T PSIT L AR Y T
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(@PS 1) A LUE B PS I GAA A &80k F = BT By PSR 0 HF 6 Ak 2= BRI 2¢ Al
[ 2d s OPS I AT ETR A RAHO T DL 4 W36 26069 0 0 1592 5050 360 . v A 0
il B4 B, SR IIIRAG PSIT B HC 8 23 R 6 BRI . BRI T PSIT 1) PS T A H 7423 . 3 5 50 B aa T K
M (Saliz variegata)™ . 5 W E K (Viola baoihanemis)™ | 18 W 3% (Thlaspi caerulescens )™ {0 i —
H. MRFCIENRET PSIT A RL RGN G REAEHBON BRI N PQ™™ Fifi 25 % W 381 ¥ JE (1 384 I 11 12 7
Wi, RWIIAZ 4 i 7 SR B8 R AN RE B 5 1 B IAFEHICRE 0 TG R A B B9 OC ORI RE 7 . L AN R JRE SR O R DG A
il 22O E A XS OB UL A 513 T 4R HF — E ROL G VE IR, X 5 58 38 R AR K AR (Salix variega-
ta)™ | M (Salix babylonica) FEE M (Salix leucopithecia )M 3 3 38 i AE S Ak 22 ¥ K I 2048 B0t 71
il R Ok A L SR RE R R, R B X Cd* " bt i) 2L P AR B . 1T RE 2 AR 4 G 41 1) 1R P ok
PRI — S i 52 SR s BEL 1E 4 1) b AR RS L LU S i B R0 52 B e A IR N 2 —.

g LTk . B4 LA R (P Y TR EZRAALRBE RS, H5IEARBEREAH —
SEROCER. A R I T A i R A& S8 PSILIT R S Ol MR BE R RCR R &
HL A% 0%, (HER S B 10 mg/kg WA &) i AR W i 2B P2 SR A TE o, JUHOR AR AR . B A AR 38 A 25 4K 3 N 1.
[Fi] B 2% 5 B AR 40 Vi M R 95. 9206 ~96. 70 V0 BB TEMR AR, (A Dt e R B R AE M By, X — Rtk Al
DL J& R T BIR ] 75 Gt by X 455 T 49 [ b T 7K 2 19208 (R [ 5D

SE
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Effects of Cadmium on the Growth and Photosynthetic

Characteristics of Pterocarya stenoptera Seedlings

JIA Zhong-min"?, FENG Han-ru®, WEI Hong'

1. School of Life Science, Southwest University , Key Laboratory of Eco-environments of

Three Gorges Reservoir Region (Ministry of Education), Chongqing 400715, China ;
2. Southeast Sichuan Geological Group, Chongqing Bureau of Geology and Minerals Exploration, Chongqging 400038, China ;
3. Chongqging Fengmingshan Middle School s Chongging 400037 , China

Abstract: In order to reveal the growth and photosynthetic adaptive ability of Pterocarya stenoptera to cad-
mium contaminated soils, five treatments (Cd 0, 10, 20, 50 and 100 mg/kg) were made in a pot experi-
ment to determine Cd accumulation, biomass. photosynthetic chlorophyll contents, gas exchange parame-
ters and chlorophyll fluorescence characteristics of P. stenoptera seedlings. The results showed that Cd ab-
sorbed by P. stenoptera was mainly accumulated in its roots (up to 95.92% ~96.70% of the total), and
the highest Cd concentration was 240. 97 mg/kg in the roots (dry weight) and 9. 24 mg/kg in the aerial
parts (dry weight). P.stenoptera seedlings showed normal growth and biomass production under
10 mg/kg Cd stress, indicating a relatively high growth adaptation. These characteristics suggested that
the strategy of cadmium uptake and translocation by P. stenoptera in Cd-contaminated soil was immobilized
and kept primarily in roots. Chl a/b ratio under cadmium stress (10, 20, 50 and 100 mg/kg) was not sig-
nificantly different from that of the control (0 mg/kg), which contributed to the cadmium tolerance of
P. stenoptera. Pn of the seedlings exposed to 10 mg/kg cadmium remained relatively high, being 83. 09 %
of the control. With increasing Cd concentration, Ci of the seedlings decreased and Ls increased gradually,
which suggested that the dominant reason for the decline of Pn was stomatal resistance. Fv/Fm, Fvo'/
Fm', ®PSIl, ETR, ¢P and NPQ, especially Fo'/Fm’, ®PSIl and ETR, decreased with increasing cad-
mium concentration, demonstrating a severe fall in the efficiency of the photochemical reduction of QA and
the reaction center capturing excitation energy, but it was not the direct or only reason for the reduced net
photosynthetic rate. In conclusion, P. stenoptera had high growth and photosynthetic adaptive ability to
Cd stress, and 95% of the cadmium absorbed by P. stenoptera was accumulated in the roots, and so it was
a promising species for phytostabilisation by preventing Cd migration to the aquifer in cadmium contamina-
ted areas.

Key words: cadmium; Pterocarla stenoptera; growth; gas exchange parameter; chlorophyll fluorescence
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