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Effects of Photosynthetic Bacteria on Seedling Growth and Antioxidant Enzymes in Black Wheat
Under Cadmium Stress
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(1.School of Life Science and Technology, Shanxi University, Taiyuan 030006, China; 2. Physical Education College, Shanxi U-
niversity, Taiyuan 030006, China)

Abstract:

(Rhodopseudomonas palustris) or the combination of both. The seed germination, seedling growth and antioxidant enzyme activi—

The seeds of black wheat were cultured in liquid media containing heavy metal Cd**, photosynthetic bacteria
ties were examined for each media, in order to explore the possible facilitative effects of photosynthetic bacteria on early—stage
growth and development of black wheat. The data showed that low amount of Cd* could slightly stimulate the seedling growth, but
high concentration of Cd** had inhibition effects. The photosynthetic bacteria colonies and the culture supernatant diluted by 30
times significantly improved the seed germination rate and seedling growth, but the undiluted culture solution or its supernatants
showed deterring effects. The POD and CAT activities of seedlings changed when exposed to Cd* and/or bacterial culture solu—
tions. The morphological improvement and the enhancement of the antioxidant enzyme activity in black wheat seedlings suggest—
ed that the photosynthetic bacteria could alleviate the damage caused by Cd* stress.
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Table 1 Effects of various forms of photosynthetic bacteria on seed germination of black wheat

CK S A 30 fEHRE LR i ik
i R 2/ % 92.7+3.1 54.024.0%+ 26.0+3.5%* 97.3+1.2% 94.7+1.2

. P<0.05, *#* P<0.01

R2 AAHRRRS CIBRIHELAEBNEMFIHEEHM

Table 2 Effects of photosynthetic bacteria cooperated with Cd* on seed germination of black wheat

CK 10mgeL'Cd> + 5

20mgeL'Cd* + 5 50mgeL Cd> + 5

W B2 1% 92.743.1 47 3+4.2%%

30.7£2.3%* 32, Tx1.2%*

. P<0.05, *#* P<0.01

R3 AAEFRERES CBRHFELENR/NEMFIHLRHRE

Table 3 Effects of photosynthetic Bacteria cooperate with Cd* treatment on seed germination of black wheat

CK 10mgeL ' Cd™ + B {4 20mgeL ' Cd* + 4 1k 50mgeL " Ca* + 14 {4
W R %1% 92.7+3.1 95.3+1.2 90.7+2.3 93.3+1.2
1% P<0.05, ** P<0.01,
VE AT R WX A AN B 7d DL FR I 207
HP R P L BT[] S 20 ) 28 T A 1 9 40 sl
RPN, HAREAE R 30 18 ke L i E
. M3 TLI 10 mg- LICA BN i K A ="
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Figure 1 Effects of various concentrations of Cd* on seedling
length of black wheat
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Figure 2 Effects of various forms of photosynthetic bacteria on

seedling length of black wheat
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Figure 3 Effects of photosynthetic bacteria cooperated with Cd*
on seedling length of black wheat
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Figure 4 Effects of Cd* treatment alone and cooperative treatments on seedling length of black wheat
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HLKIE . ATRAEH, £E 10,20 .50 mg-L'CA>* b H T,
PODy i B0 T2 BTN , 7 S B Wik, Hgeak vl
WoE, B CA™ B R A7 B0 A ) -0 G
%, HIFHAT e h T ek AR A b i —
FRYN A BRAAR S 7= A T — S X R A 5 A i 4]
. B Cd> e B A3 R B 3 e ) A9 REE 4 3k
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Table 4 Effects of different treatments on POD activity of black wheat seedling

AbFE 4 d i POD R G
/ A ODy7gemin™ eg"FW

Ab¥E 10 d I POD B&E 14
/ A ODgrpomin™eg ' FW

CK 173.8+6.0 285.9+23.6

JE AL 139.9+11.8* 165.9+10.5%*
30 fisFRRE iR A 3 257.6+24.3%% 294.0£22.9
10 mg L' Cd* kb3t 224.4+22 9% 223.8+12.8%

20 mg-L™* Cd* b3 230.3+27.3* 234.4+17.7%
50 mg-L™* Cd* b3 259.3+23.9%% 302.3+19.6
10 mg- L Cd™ + 14 fA kb 20 141.4+13.6% 274.3+19.0
20 mg- L7 Cd™ +1# fh kb 20 150.1=11.4% 299.5+22.7
50 mg-L7 Cd™ + 1% fh kb 2 157.8+14.6 320.7+29.0

. * P<0.05, ** P<0.01,
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Table 5 Effects of different treatments on CAT activity of black wheat seedling

AbFE 4 d I CAT g AbFE 10 d I CAT B 1k
/Ueg'FW /Ueg'FW
CK 0.730.06 1.38+0.19
J Ak 2 0.230.04 % 1.5020.12
30 fEHRE L AL B 0.78+0.10 1.22+0.06
10 mg- L' Cd* kbt 0.72+0.09 1.2620.06
20 mg-L* Cd* b s 0.48+0.09%* 1.230.04
50 mg-L™* Cd* b B 0.28+0.06%* 1.02+0.06
10 mg-L Cd™ + 7 & 4b 71 0.41+0.06** 1.46+0.13
20 mg-L'Cd* +7 & ab 7R 0.36+0.06** 1.49+0.15
50 mg-L'Cd> +7 & ab 7R 0.33+0.06** 1.78+0.21%*

T % P<0.05, ** P<0.01,
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Figure 5 Electrophoretogram of POD isozyme after 4 days”

treatment
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Figure 6 Electrophoretogram of POD isozyme after 10days”

treatment
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Figure 7 Electrophoretogram of CAT isozyme after 4 days”

treatment
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Figure 8 Electrophoretogram of CAT isozyme after 10 days”

treatmen
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