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Effects of Rhodobacter sphaeroides on Some Physiological -Biochemical Indexes of Wheat Seedlings Under
Cadmium Stress
GUO Ling, ZHANG Zhao-ming, LU Dong-tao
(School of Life Science and Technology, Shanxi University, Taiyuan 030006, China)
Abstract: The combined effects of Rhodobacter sphaeroides solutions (0,15%) and cadmium ion (0,0.5,5,10 and 20 mg- L") on several physi—
ological-biochemical indexes of the wheat seedlings leaves were investigated using water culture experiment. The results showed that under
cadmium stress, the contents of malonyldialdehyde (MDA )and proline in leaves of wheat seedlings increased, but the activities of superoxide
dismutase (SOD )and catalase (CAT)in the wheat seedling leaves decreased with the culture time and the cadmium concentrations increasing.
Added Rhodobacter sphaeroides in solutions, the contents of MDA and proline in leaves of wheat seedlings decreased by 2.8%~20.5% and
0.6%~15.2%, and the activities of SOD and CAT increased by 1.6%~59.4% and 1.8%~12.4%, respectively. Low concentration of cadmium
(0.5 mg- L") promoted the compositions of chlorophyll a, chlorophyll b, carotenoid and total chlorophyll at 5th day, but inhibited them at 11th
day. High concentrations of cadmium (>0.5 mg-L™) inhibited the compositions of phytochrome, and this inhibition effect strengthened with
the culture time and the cadmium concentrations increasing. The contents of phytochrome in leaves of wheat seedlings with Rhodobacter
sphaeroide increased by 1.4%~24.4%, 0.7%~15.4%, 2.4%~13.6% and 1.2%~20.1%, respectively. The results suggested that Rhodobacter
sphaeroides could enhance the activities of antioxidant enzyme, reduce the contents of MDA and proline, relieve the lipid peroxidation and in—
crease the contents of phytochrome in wheat leaves under cadmium stress, thus mitigate the damage of cadmium intimidation to wheat
seedlings.
Keywords: Rhodobacter sphaeroides; wheat; cadmium; malonyldialdehyde (MDA); proline; superoxide dismutase (SOD); catalase (CAT);
chlorophyll
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Figure 1 Contents of MDA in leaves of wheat seedlings
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treated with Rhodobacter sphaeroides solutions and
different concentrations of cadmium
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Figure 2 Contents of proline in leaves of wheat seedlings

treated with Rhodobacter sphaeroides solutions and
different concentrations of Cd**
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Figure 3 The activities of SOD in leaves of wheat seedlingstreated
with Rhodobacter sphaeroides solutions and different

concentrations of Cd*
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Figure 4 The activities of CAT in leaves of wheat seedlings treated
with Rhodobacter sphaeroides solutions and
different concentrations of Cd?*
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HiREFREE 5 d, BRIE LT AN AL ) CAT I M i i Kk
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HEZE 11 d, 45 a S8 MR SRS R A
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JE =5 mg-L*t i), At s R a 4R b K
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FEIR]— MR CA2AbHE T, FHERTE 2140 5 1 2 Ak
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11 d /NELNT M A 4 FIOLA R SRR R IR
TS 5 d BBGRR 28 VAU A BRI 21240 1 1472
WG /N2 R 4 RO AR S Ema —ERE
FBE I, AR Ca* SERP LI AN IR & A b5 e A
R RIIRAEUN T C S ERIE LN B & A b B
JEtA R S IR EOR X UL LL R A —
FRIE AT AR im0/ N Wi e ol = i

W Z R T 200l AL, FESCRu A, Cd
AP B 35555 B (R R DA TR R DA S 45 TR 2R TR 52
HAEHXS /NG 7 AR a R RIS R S
HISEIR 2 M S22 (P<0.01) . 4 Duncan £ H 4]
B, Y CoHRBE N 20 mg- Lt IF, FE/NEE AN R SR
11 d, BB LA M 28 R a & i FI- 4R R S i
W K351 N 24.4%F1 20.1%,

C? R 3 5, 1% 37 s ) R0 TR A2 VRV BB % /N2 4
B s b SIS bR SR d o i
#(P<0.01), 3MHZRMEAACEAEFX LR b FZE
S N RS RS T 25 55 (P>0.05) , (HJEHE 57
B[] 5 P B I A AR X IF 4R b S i
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Table 1 The contents of chlorophyll in leaves of wheat seedlings by treated with Rhodobacter sphaeroides solutions

and different concentrations of Cd?

CeP i + L+ 4 4almg - g

H4EEbimg « gt

K% pEimg - g7 it E A mg - gt

T 0,

% 5d 11d 5d 11d 5d 11d 5d 11d
0+0 14136 1.448 4 0.4940 0.4934 0.2735 0.2746 1.9075 1.9418
0+15 15537 1,556 4 05362 0,547 9* 03040 03155 20896 21043

(9.9%) (7.4%) (8.5%) (11.0%) (11.2%) (14.9%) (9.5%) (8.4%)

0.540 15732 11722 05437 0.4037 0.2879 0.2326 21169 15759
05415 1.595 4 1.2234 0547 3 04164 0.306 0 0.2434 21427 1.6398
(1.4%) (4.4%) (0.7%) (3.1%) (6.3%) (4.6%) (1.2%) (4.1%)

540 1.3651 09714 04761 0.3349 0.268 4 0.206 0 1.8412 1.306 4
5415 14397 1.162 6 04851 0.386 6* 0.2750 0.226 0 1.9247 1.549 2
(5.5%) (19.7%) (1.9%) (15.4%) (2.4%) (9.7%) (4.5%) (18.6%)

1040 1.3047 09458 0.4515 0.3230 02317 0.1979 1.756 2 1.268 8
10415 1.3225 1.128 1 0.463 8 0.361 2* 0.263 2 0.2189 1.786 2 1.489 4
(1.4%) (19.3%) 2.7%) (11.8%) (13.6%) (10.6%) (1.7%) (17.4%)

2040 1.064 3 0.8959 0.3725 03119 02141 0.1747 1.436 8 1.2077
20415 1.1830 1.1145 0.396 3 0.335 4* 0.224 6 0.186 4 15793 1.4499
(11.2%) (24.4%) (6.4%) (7.5%) (4.9%) (6.7%) (9.9%) (20.1%)
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Wik 3% (P<0.05) ; Cd2Ab 3k E 5 T B R R B 119 58
HAERXSSEAE N RSS2 B3 (P<0.05) , 4
Duncan Z 5 LA AT, 2 CA> e BE 2l 5 mg- L B, 7
NSRS 11 d BRIBLT AN AL 40 3 b & R
A R 15.4%; 2 CA* W< B2y 10 mg- L I, 72/
FUHREFE 5d, BRIBLAMELENE RS EM
BRI N 13.6%.
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1.2%~20.1%,, XA B FHE RS AERMRE ST, 1 m
TH AR A

AN, AU R G IR A, A RE A
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21 P 20 B ok iy, — 3 AT U RS E (R 26 09 1
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itV A B AR TTOE @9, TR, BRI 21240 1734 1T LA
I/ R /INZ AT LA Cal? ) AT REARR 1770
HRNE T mEUR, i T /INE e E
Mo

251 IABRIE LT 1R TR B T DA R /N2 i R
PUAA LB TG, BRI P S ) P %o Jo B g 4 2 A
HEE R 1 A AR K B e A = 1A, B2 70
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