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T S R TR AN~ QN SN S R o g 7
SR, T A e A5 i PR B, B 56 24 7 1E it FH
JNE SR AT . A 4 5 Sy ) b A s T B X R
PR AR, FORAEPE BT . pH 5. 20, A HLET 16. 71
g/kg BAREA 89.55 mg/kg, HALHP 153. 05 mg/kg,
HABE 20. 92 mg/ke, AR 4. SRR 8
B E AR, B 6.0 kg, A 8 B, &
5K 6 N FE, IR 1 R, A ES
AW, FERAETE T3 A P,O; 0.15 ¢ K, O
0.2 g PIREFRW 1 mL, KK PN PK AL 5
PLPR 3 B IR — S0 80 RV R B9 O B R . BT A R3S
W2 i R | LT R R € 1 AN = S B 1 D
CdCl, » 2. 5H, O WIE R A i A J7 8 2 2% 3K
SRR TG e 3 CdCL -+ 2. 5HL, O il R
WA L35 IR S AR 58K 4y, Bk T fi
LA RMA/NASE., BN WE LS T KRE
TE L LLIEE B9 FC T A0 B T 2K Ik

JIN A SR P S T AN s B LR AR A N
T 1.0 mg/kg AL e ™ 38 W E K, 5 T1 A
Fe, f8 T3, T4 A1 T5 &b B b, sl 72 08 5 2 51 ok
15.38% .19. 54 % F1 26. 79 % (3 2), H64 (17 5 N
B 0 A G N 2R S R, AR S R
1.0 mg/kg B39 ME B K88 T1 3 18. 26 %6, 22
SBWBEKFE, 75 TLM T2 AR, L45 9757 & 1
H64 435 = i 28, 98% Ml 21, 48% . 22 535 3 ik 3%
K-
2 @Ex/hEXRSREOHM

Table 2 Effects of Cd on the fresh weight of Chinese cabbage

g/ ¥k
AL FR Cd treatment 145 H64

CK 16.974+0.94 e 14, 43+0.64 ¢
T1 26.77+1.25 a 20.76+1.53 b
T2 25.4641.38 ab 20.9540.94 b
T3 22.6640.62 be 24,554+0.31 a
T4 21.5440.60 cd 21.7540.55 ab
T5 19.60+0. 42 de 20.99+1.06 b

®1 KWIEENLE
Table 1 Treatments of the pot experiment
TiH Ttem CK T1 T2 T3 T4 T5
A/Cg/kg) N 0.0 0.2 0.2 0.2 0.2 0.2

f/C mg/kg) Cd 0.0 0.0 0.5 1.0 5.0 7.0

1.2 MEHZ®

IRIS 25 AR B3 BRAE SR DU AR . B9 R
B FOKVRE 3L R R A A, Rk F O3 KR K
FEORAE IR 2 T 06 M . R S A R 2
Ji s BB o3 e R ORAE T UKAE b, B s S TR &k 55 48
s o 0 % B R 5 HE T T 3R il e . Horb L iR
RO ORH 5 VOBR IR - K A R B B b kY B S
R FH A EGIRFR) Be kU i B S R R B =
i 7% W kU TR AR B D s iR
B B R A I SR B AR A AR e A R
FH 0.05 mol/L Tris-HCI $#2 B kb kil &7, b4
SRR 3 E LI-COR /A Al A 7= () L1-6400XT f#
HEAOEEME R G, M2 45 b PR = it i ot &
F(P) VAL FE (GO R CO, ¥k BE (C) 2 i
R (T, MERA N 09:00—11:00,
1.3 HEFEDW

Hdi ok H DPS #8417 J7 22 53 #7 » Sigmaplot 10. 0
2,

2 ZBRESMH

21 @x/hEEFENER
TEEFA T AW EN T FEE R & BB,

DA FE/NE 7 B 7R 4k B E] 22 5 3% 5% . % K F (P<<0. 05),
2 AN EF A S EAT 7 25 50 8, TR, Values followed by dif-
ferent letters mean significant at 5% level among treatments.
Two species were analyzed by ANOVA respectively. The

same as below.
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HE 1 EHBE® SN, L45 i 1 iE
BAGEBERWMERNEE. S5 T1 ABEMI, T2
A FRIE N 50. 45 Y0, 3 W 5 K, 25 53k B e E K.
H64 T Ff 2 55 7 & 00 39, 6 28 0% 5 08 W AR
5 T1 ML ARSI 5.0 F 7.0 mg/kg &b #
rh I 35 ARG L R 20 0k 14, 67 %0 17.35% . 45E
SHEN 7.0 mg/kg B}, L45 Fl H64 M F RS A&
9% T1 A BRFEAR 1. 74 % F10 17.35% ., T1.T3
T4 Ab 3, He4 B RS S A S 5505 e 145 &
H31.68%.18.23% F1 13.62% ., T2 4B H64 it
RSE S B LA5 K 20, 32% ., & S ¥k 3 B ¥
Ko 2 AN RN S AR A R R Y A AN il AU
(4 B R I

Wil 5 58 O B B 3G, 2 A Rl SRR orh g
DA HEREZHH MM BEHRE D, 5 T1 A#AH
Fo Y ERAR I N 7.0 mg/kg W, L45 F1 H64 (1) 1%
Br R 13,66 % F1 33. 30% ., TEA[A] 46 & B W ia
L L45 it R B A A A a4 ) L He4 & 67, 52% .
44.73% .42.47% .38. 95 % Fl 42. 83% , ¥k 3| B ¥
PR,
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-N (A) and NH, "-N(B) in leaves of two Chinese cabbage cultivars
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Fig.2 Effects of Cd on contents of free amino acids (A) and soluble protein (B) in leaves of two Chinese cabbage cultivars
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Fig.3 Effects of Cd on NRA(A) and GSA(B) in leaves of two Chinese cabbage cultivars
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Effects of cadmium stress on nitrogen metabolism and
photosynthesis of different Chinese cabbages

QIAN Lei-xiao' HU Cheng-xiao'! ZHAO Xiao-hu'? WANG Yuan'
XIN Juan' ZHENG Ya-wei' TAN Qi-ling' SUN Xue-cheng'

1. Hubei Provincial Engineering Laboratory for New-Type Fertilizer,
Huazhong Agricultural University sWuhan 430070,China;
2. Key Laboratory of Testing and Evaluation for Agro-product Safety and Quality ,
Ministry of Agriculture ,Guangzhou 510640,China

Abstract A pot experiment was conducted to investigate effects of cadmium stress on nitrogen me-
tabolism and photosynthesis of low nitrate accumulator and high accumulator of Chinese cabbages
(Brassica cam pestris L. ssp. ) Cd was applied with five levels of 0,0.5,1.0,5.0 and 7. 0 mg/kg soil. The
fresh weight,concentrations of nitrogen,ammonium,free amino acid,and soluble protein,activities of ni-
trate reductase (NR),glutamine synthetase (GS) of leaves,net photosynthetic rate (P,),stomatal con-
ductance (G,) ,intercellular CO, (C;) and transpiration rate (T,) were determined. The results showed
that the fresh weight of the low nitrate accumulator decreased significantly with the increase of Cd con-
centration. The concentrations of nitrogen and soluble protein in the leaves of the low nitrate accumula-
tor decreased with the increase of Cd concentration. Accumulations of ammonium and free amino acid in
the leaves of both Chinese cabbage cultivars were detected under the Cd stress,especially in the low ni-
trate accumulator. Cadmium induced a significant inhibition on the activities of nitrate reductase(NR) in
both cultivars. Under the Cd stress,activities of nitrate reductase (NR) and glutamine synthetase (GS)
in leaves of the low accumulator were lower than those in leaves of the high accumulator. Treated with
both 0.5 mg/kg and 1. 0 mg/kg,net photosynthetic rate (P,),stomatal conductance (G,),intercellular
CO, (C)) and transpiration rate (T,) of both Chinese cabbage cultivars increased. Treated with high Cd
concentrations (5.0 mg/kg and 7. 0 mg/kg) these parameters were decreased. It is indicated that cadmi-
um disturbed nitrogen metablism and decreased net photosynthetic rates of both Chinese cabbage culti-
vars. All indexes of changes for the low nitrate accumulator were greater than that for the high nitrate
accumulator.

Key words cadmium; nitrogen; Chinese cabbage; metabolism; photosynthesis
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