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Effect of Plant Growth Promoting Bacteria on Growth of
Butch Clover Stressed with NaCl

LIU Jun!, XIN Shu-quan® ,ZHAO Ji-min®
(1. Logistics Service, Changchun Normal University, Changchun, Jilin 130032; 2. College of Life Science, Changchun Normal University,
Changchun, Jilin 130032)

Abstract; The seeds of Butch clover were used as experimental materials and were soaked with suspension of bacteria
ACC9-1, then the seeds were planted through plate-plate method with different concentration of NaCl solution
(Hydroponics). The physical and biochemistry indexes were detected to compare the influencing effects on the growth of
Butch cover. The results showed that Butch cover seedlings had a greater damage when the concentration of NaCl was higher.
Additionally, if seeds were treated with ACC9-1, the damages decreased a bit. All in all, Butch clover had the capacity of
buffering ,moderating and adapting to the NaCl stress after adding plant growth promoting bacteria. Therefore,plant growth
promoting bacteria could play an important role in reducing damages arise from NaCl in Butch clover.

Key words: NaCl; plant growth promoting bacteria;stress;Butch clover
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Fig. 1 Effect of drought stress on free proline content of
Malus robusta Rehd. at different time in the same treatment
Note; Different lowercase letters indicate difference significantly at 0. 05

level within the same treatment but different time. The same below.
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Table 1 Effect of water stress on free proline content of

Malus robusta Rehd. at same time among different treatments
pe/g FW

438 KB Days of stress/d
0 3 6 9 12

pus:|

CK  38.73%2.32a 38.7540.79c 38.83%1.23b 38.921.92d 39.01+1.65d
I 38.89+2.80a 40.93+0.47bc 42.511.09ab 44.96+1. 12¢ 48.18+2. 50¢
I 39.1441.48a 42.5940.82b 44.5942.10a 48.89+1. 17bc 52. 76+0. 45b
M 39.861.56a 46.33+1.07a 46.72+1.68a 57.6340.92a 59.55+0. 88a
NV 39.9%1.57a 47.9840.98a 48.36+1.98a 52.69+2.86b 58.31+1.09a

ARG 8 2R (] — o R A 7] 4 380 ] 22 53 3 1 3 7K 7 (P<<0. 05), [

Note;Different lowercase letters within the same time but different treatment indicate

significant difference at 0. 05 level. The same was in the following figures.
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Fig. 2 Effect of drought stress on soluble protein content of

Malus robusta Rehd. at different time in the same treatment
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Table 2 Effect of drought stress on soluble protein content of

Malus robusta Rehd. at same time among different treatments

mg/g FW
il KH Days of stress/d
hb ¥R
0 3 6 9 12
CK 1.4940.40a 1.464+0.16a 1.45+0.1la 1.4840.1la 1.47+0.21a
1 1.5740.16a  1.96+0. 27a 1.71+0.13a  1.3740.17a 1.21+0.13a

Il 1. 71+£0. 23a
M  2.01%0. 20a
NV 2.21%0.17a

1.82+0.18a 1.6340.18ab 1.2940.10a 1.2340. 25a
1.59+0.23a 1.2840.13ab 1.1640.16a 0. 9840. 30a
1.42+0.24a  1.08+0.18b  0.94+0.16a 0.89+0.06a

2.3 TEPHEEXT /\RHEFR R POD 1HE K Z

POD g5 kAN £ H. O, S04, /& 4 M iy
BifHBE RS RN B A IE R . A 3 FIk 3 T
E L AHLIL TR IV AR R A a8 B R 3 2 a7
5% 12 KAtk 2 B K ME, | TR E 4 51 8 216.59%
238.01%6.239. 07%.250. 85% , 7524 ¥r £ M, 78 7l —
AbFEF AR [R] 38 B ] (B 3), POD 3% M 2% 5 8 %, PEG
Xof HA 2 R, 7E R — s ) S [R) B2 Ak B ) (3% 3), 4k
K POD & ¥ TG {8 25 A8 1k, Bl & 1o 38 B (8] A FE 4, 4
P8 Ab 3 POD J5 M35 B K

OCK BT Bl NI mv

PODJ
POD activity/Asso'g"'min’!
[~
S

A REL Days of water stress/d
3 FA—&ETARTEERE/REERE
POD & 14 9 & i
Fig. 3 Effect of drought stress on POD activity of

Malus robusta Rehd. at different time in the same treatment
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Table 3  Effect of drought stress on POD content of

Malus robusta Rehd. at same time among different treatments

Aseo * g ! e min !

438 KB Days of stress/d
0 3 6 9 12
CK 11.214+0.42a 15.85+1.22b 18.424+0.86b 28.99+0.10b 32.837+0. 48b
T 11.18+1.00a 20.13+1.44ab 22.18+3.04b 33.23+3.73ab 35.49+0. 25ab
M 11.2040.40a 21.68+2.97ab 29.4942.19a 36.61+2.02a 37.89+0.24a
M 15.39+3.39a 22.45+2.15ab 30.06+1.54a 37.23740.45a 38.01+2.79%
IV 16.13+2.53a 26.79+2.73a 31.44+0.81la 38.81+1.22a 39.33+1.09a
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Fig. 4 Effect of drought stress on CAT activity of

Malus robusta Rehd. at different time in the same treatment
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Table 4 Effect of drought stress on CAT content of

Malus robusta Rehd. at same time among different treatments

Az * g1 e min!

138 K%L Days of stress/d
0 3 6 9 12
CK 9.72+1.05a 9.7340.48a  9.81+0.30c  9.81+0.04b 9.8240.21b
1 9.92740.24a  9.614+0.41a 13.52742.94bc 17.13+3.61a 12.39740. 95a
M 10.0140.23a 9.84740.52a 18.78+2.11ab 12.38=+0.59b 11. 2640. 95ab
M 10.2040.52a 9.88+0.3la 23.4543.5la 9.8540.14b 9.72-+0.33b
V. 10.2940.40a 9.9540.35a 24.56+2.0la 7.85+0.20b 9.82740.27b

2.5 TEBHEXT/\BRIEFER R MDA & &K
MDA 2 gt EEA M FE Y2 —,  FE—E
BE R REY Z A FEWREE, HE S MES
AL, TR AR , 4 Fhv BE R BaE ¥4 MDA
SRE AR AESE 0~3 d F A, 25 KIgEE
T TFE 9 XFERR , EFHEE B REMKKCETV >
M>0>T1, 4 % b X B8 2 5 446.07%. 372.96 %,
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Fig. 5 Effect of drought stress on MDA content of

Malus robusta Rehd. at different time in the same treatment
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Table 5 Effect of drought stress on MDA content of

Malus robusta Rehd. at same time among different treatments
mmol/g FW

38 KL Days of stress/d
0 3 6 9 12
12.61+2.69a 13.1442.70a 12.79+3.47b 13.237+4.44b 13.4643. 20c
12.82+4.91a 14.2542.23a 17.94+4.24ab 27.24+42.47b 17.3746. 70c
12.92+1.87a 15.46+5.26a 23.12+4.17ab 47.47+7.67a 23.7244. 27bc
13.15+1.61a 17.63+4.23a 28.35+7.44ab 59.64+3.16a 34.97+3. 54b
13.23+3.20a 20.74+5.09a 33.57+5.23a 68.86+8.5la 52.24+5.44a

2.6 TEREBHET /\WRHEHERRL LA R
leagily

MY RENE YIS RS Y EBASSE
Z ISR R, AP R e fabr ] MR e E —
FERIAHSME , T sk SEAESCHER A FRRATXHHED P R
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BT BB R AR 5 v A R H E B & U R (P<
0.01).5 POD.MDA B4} 8 25 1E A5 (P<0. 0D, AI M 2E
-5 POD.MDA 4% f 247 456 (P<<0. 01) ,POD 5 MDA
A8 3 IE A& (P<<0.01), CAT 5% & il & R . POD,
MDA S IEAHR, SRR Z AR, B R,

% 6 J\EEEAEBIEIRERHEXES BT

Table 6 Correlation analysis among physiological indexes on

Malus robusta Rehd.
WEMER FIEHEAR JEAwE SEAEl o

(@)
~

285292+~

Free proline Soluble protein POD CAT MDA
%%ﬂﬁi@ 1. 000
Free proline
HERAR —0.748 * * 1. 000
Soluble protein
SR EE POD 0. 811 % * —0. 749 * * 1. 000
TEALE R CAT 0. 069 —0. 169 0.212 1. 000
W MDA 0. 806 * * —0.706* * 0. 723% * 0. 057 1. 000

. * * P<0.01,
Note: * * P<0.01.
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Effect of Drought Stress on Physiological Characteristics of Root in Malus robusta Rehd.

ZHANG Hao"? ,CAO Hui!
(1. Key Laboratory of Biochemistry and Molecular Biology in Universities of Shandong, Weifang College, Weifang, Shandong 261061;
2. Horticultural College,Shanxi Agricultural University,Shanxi Taigu 030801)

Abstract: Taking Malus robusta Rehd. as material, PEG-6000 was used to simulate drought stress, the effect of water
stress on physiological characteristics of root were studied. The results showed that the malondialdehyde(MDA) content,
the free proline content and the peroxidase(POD) activity increased under different drought stress. The catalase (CAT )
activity and the soluble protein content increased during early period, as the duration of drought stress prolonged, the
CAT activity decreased,and the decrease order was 20 %PEG>15%PEG>10%PEG>5%PEG. CAT activity and soluble
protein content decreased under 5% PEG,10% PEG,15% PEG stress,but still higher than the control level. 20% PEG
made CAT activity,soluble protein content below the control level, protein synthesis was inhibited, roots may have lost
the adaptability to drought stress,and serious damage to the cell membrane system. Drought stress on the membrane
system damage was the result of enhanced lipid peroxidation.

Key words; water stress;Malus robusta Rehd. ;root;physiological indicators; PEG-6000
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