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Abstract ; [ Objective] An experiment was conducted to ascertain the effects of Cd stress on the PS I

chlorophyll fluorescence parameters in leaves of Thalia dealbata and rice in both the intercropping and
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mono-cropping systems as well as the uptake and accumulation characteristics of Cd by T. dealbata and
rice. [ Method] The chlorophyll fluorescence parameters in the leaves under different treatments were
measured with PAM-2100 Chlorophyll Fluorometer. The contents of Cd in the samples from different
treatments were determined using Graphite Furnace Atomic Absorption Spectrometry after wet ashing with

HNO,-HCIO,. [ Result and conclusion] The F /F
ed Cd content in the soil while the ¢y, NPQ and Yy, of the rice showed an opposite trend, indicating that

ws Yu, qp and rypy of the rice decreased with the elevat-
the PSTI photosynthetic activity was inhibited under Cd stress, while the proportion of the heat dissipation
increased to alleviate the photoinhibition of PSII under the condition of excessive light interception. The
Yy of the rice increased in a high level of Cd content, which indicated that the higher level of Cd stress
induced damage to PSII reaction centres, and the quantum yield of non-regulated energy dissipation in-

creased to a higher level under conditions of excessive light energy. The decrease of F /F , Y, ¢, and

rgmg In T, dealbata were much lower than those in rice with the same level of Cd stress. With a higher
level of Cd stress, the Yy, )in T. dealbata increased significantly while the variation of Yy, ) in T. dealba-
ta was not obvious, which suggested that the regulatory energy dissipation mechanism played a major role
in the protection of photosynthetic apparatus in Cd stress. At the same level of Cd content in soil, the se-
quence of Cd content was root > stem > leaf in the rice and stem > root and leaf in 7. dealbata. The
Cd contents in the root, stem and leaf of rice in the intercropping system were, respectively, lower than
those in the monoculture system. The amount of Cd uptake by T. dealbata was significantly higher than
that of rice with the same level of Cd treatment. All these results suggested that the photosystem II reac-

tion center of T. dealbata had a higher tolerance to the Cd stress, and the Cd content of rice in intercrop-

ping system could be reduced.

Key words: Thalia dealbata; rice; intercropping; chlorophyll fluorescence characteristics; Cd stress;

phytoremediation
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b T IR T Y b B KRS 1. A AL
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Tab.1 The contents of Cd in soil before transplanting

mg - kg~
QbR s T
CK 0 1.89 £0.30
Cd1 1 4.03 £0.05
Cd2 10 12.07 £0.40
Cd3 25 27.93 £0.80
1.3.2 it rm mh & e ml 2 e SRR YO0

AN 5 S W) — I R AT bR D' g 7 il 2% ( Rapid
light curves, RLCs) {ll £ ,0 ~2 000 wmol - m?Z.s”!
(] E I R 5 11 SO B2, ARG H % 3 o
(rem ) FEOGER B AR 10 2k RO POt h 2, &> b 2
s e,
1.3.3 Mk Cd &2wnl2  (EYFIRE 70 d 5 IR
O MTREARAS R R FE 42 S Cd R SR . A i I oR
PRI (HNO,-HCIO, ) Y ff , F A7 S2 47 it 5~ W S
Cd & &, B 4 N HE.
1.4 HiEAE

K1 SPSS Zeit A4 (SPSS 12. 0 for Win-
dows, Chicago, USA) X%} % 4% # 1T One-Way ANOVA
T2 K LSD 5 .

2 HBRE5TH

2.1 AEAET 2 HEYHFAMHERERLESH
B TA KB, Cdl 4b 3T K A5 FFE 1 4B it R i)
F/F, TE5 W/ET S CK B0 2% 7. HpEE Cd
WEERE I, KRR o) FL/F, B B T R, Cd2 AN
Cd3 P T /KFEH F/F, BT CK,Cd3 43R
FAEFIEVE T KRG 7/ F/F, 5353 e CK A3
R T 23.4% F121.9% , KUIEHEE Cd A F PSI
SN ) D' BE e AR A2 3 i 2 . T X T
JiAeT s, Cd2 Ab 3N, AR FIRIE T W4 FL/F,
AT FREHYS CK 22 5Kk 8] 10 Z /K F. 1 Cd3 &b
MR BAERIEE S e Fo/F, 735t CK FEAG
14. 8% H1 19. 1% , iR W] AR T K R, & 1B SR B
WIEHY Cd A FD KRS R Y T B 5w, (T
WREERY Cd Ab3I 35 AR T KAt | Y. Cd3 3R
B JRME KRS Y, 448 0.30 LR, 4l B CKIG
40. 5% F1 43. 4% i 5 B VE N 146 Yy 43 e CK
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The effects of Cd stress on parameters of chlorophyll fluorescence in leaves of rice and Thalia dealbata
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Fig.2 The effect of Cd stress on light response curves of relative electron transport rate (ryy ) in leaves of rice and Thalia dealbata
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Tab.2 The Cd contents in leaves, roots and stems of rice and Thalia dealbata at different treatments
mg » kg™
fhs %:l'iffﬁ K FE 78
(5N R ES e R ES i
CK  BafE  7.88 +0.38aA  3.99 +0.38bA 2.43 £0.18¢cA  2.59 £0.20abA  3.86 +1.22aA 1.73 £0.23bA
[A/F  7.67 £0.19aA 3.99 +0.45bA 1.95 £0.25¢A  2.44 +0. 18bA 4.46 £0.54aA 2.39 +0. 18bA
Cdl  HfE 19.77 £0.44aA 8.57 £0.63bA 3.41 £0.56cA  4.36 +0.27bA 7.59 £1.10aA  4.61 £0.27bA
[EfE 12.74 +0.52aB 6.97 +1.02bA 3.09 £0.30cA  4.22 +0.51bA 7.69 +1.05aA  4.02 +1.11bA
Cd2  #fE 60.10 £9.11aA  10.15 £0.23bA 7.62 +1.84bA 19.76 £5.07bA  51.21 £4.87aA 22.02 £2.20bA
[A]/F 42.26 £2.70aB 9.85 +1.18bA 6.47 £0.62bA  18.65 £3.44bA  46.76 £16.00aA 22.24 £2.29bA
Cd3  BfF 130.60 £14.99aA 24.72 £1.24bA  13.37 £0.63bA  39.58 +0.87bA  174.62 +£19.20aA 46.78 £1.85bA
[A/F 97.57 £24.71aA  18.32 +£1.02bB  10.70 £0.50bB  35.97 +1.67bA  180.72 +40.00aA 46.51 +2.41bA

1) DB FFRT R A G RATRIE T AR AAEX AR Cd R EAE T ERREEZ s ; K5 FH AT F ) 4

P 48R Cd IR EAZ T RAHMAR 5%
Z(P>0.05,n=4,18D i%£).

73 KW s Cd W2 RIS R AR IR N R R Y
BRI fEA I Cd WBER K AF RN Cd

T Cd L ZERRAAMBRXZRGRE, LEA—MRAFES ATEZFAE

Cdl %u Cd3 ALEET,$1’E$HIEM’ELEM??’£E%§#- ﬁ
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Tab.3 The amount of Cd uptake by rice and Thalia dealba-
e - Bk

H1E

ta at different treatments

ARRE AR AR KT

CK  #ifE  106.38£0.29bA  258.08 +32.06aA
A 1 67.09 £3.75bB  197.87 £19.23aA
Cdl  PAfE  225.42£2.48bA  381.92 £30.55aA
W 140.98 £3.73bB  326.97 £42.91aA
Cd2  PAfE  437.28 £45.12bA 1931.50 £274.49aA
B 371.03 £20.93bA 1 515.97 £305.96aA
Cd3  PfE  899.57 £75.99bA 5916.14 £421.27aA
ffE 576.02 £20.33bB 5 305.78 £779.53aA

1) DB FEARRATHIEY, B — Cd R ELI A0 F Fr
X T, bk Cd R EFERFAMYZ 0 0 )Ls; K5 F4
R AR AP, Bl — Cd AR T, B A A4 89 # 4k Cd
REEFAERRAFAAEXZ @ 0 08 LA — AN AR F 4
#, A TFEFREE(P>0.05,n=4,18D k).

3 WSS
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38 T O PS I B ny HoC B i b, it e ROt
R R BE. F/F, TREEHE 5 PS I AL E )
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O RAEFRE  BR— 1 RE R B, BEIBOLREEAE
2 TR I EE , LA 1k 3 TR O RE 77 A UL T
AR O AR R AR Cd W E R T,
IKAE RS AL 1 gy F NPQ (H I 25 T35, ¢, P
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