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Screening of Drought-Tolerance Rhizobium and Its Influence on Soybean

PEI Xiao-feng' ,GUAN Da-wei’ LI Jun®,CAO Feng-ming” LI Li’ ,MA Ming-chao’ ,ZHU Bao-cheng'
(1. College of Life Sciences, Agricultural University of Hebei, Baoding 071001, Hebei; 2. Institute of Agricultural Resources and Agricultural Regional

Planning, Chinese Academy of Agricultural Sciences, Beijing 10081, China)

Abstract; Seven soybean Rhizobia strains were screened under simulated drought with PEG-6000 from 21 Rhizobia strains( in-
cluding two reference strains) ,which were isolated from Huanghuaihai area. Subsequently, three strains of B. japonicum 4788 ,
B. japonicum 4792 and B. japonicum USDA110 were selected by their performance of nodulation and nitrogen fixing under
drought stress including nodule numbers,plant dry weights and total N contents in soil pot experiment with simulated drought
environment. Several parameters related with drought resistance of plant were determined when B. japonicum 4792 was inocula-
ted under the condition mentioned above. The results showed that the contents of betain, chlorophyll and SOD in plant were in-

creased but MDA was decreased compared with the uninoculated control ,which were beneficial for accumulation of drought-re-

sistance materials and improvement of drought-resistant for soybean plant.
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Table 1 Tested strains

(L7 I B HLR s
Strains Origin Host plant
B. japonicum 4219 E N T ®HH9 =
B. japonicum 4222 LE M T wE9 5
B. japonicum 4345 W PE % P =T34
B. japonicum 4373 WL P ¥y BH T W23
B. japonicum 4388 [z 7 e i E W23
B. japonicum 4403 TEHN 19
B. japonicum 4459 [ e 4 BH T =529
B. japonicum 4788 1L PG I iTE 15
B. japonicum 4792 1 P I B 525
S. fredii 4397 [ofe 1Y i s L HH25
S. fredii 4441 VY SiE 22 i Wi 65
S. fredii 4534 R AT %525
S. fredii 4632 IR FTF G 92116
S. fredii 4699 TREOD RE 65
S. fredii 4729 H R BCBE T HE 19
S. fredii 4753 A A g 23
S. fredii 4780 iy =t Y556
S. fredii 4796 PGy BH T HH 23
S. fredii 4823 INABF 1l EE 35
B. japonicum USDA110 USA Glycine max
S. fredii USDA205 USA Glycine max

1.1.2 X3 0 R A B 24 i &
TARFHIT K G 56 R 2 1. H R, 5
4, AP & i 1547 g-keg T AR 156. 1
mg-kg ™ B (P,05)35. 4 mg-kg ™ | A (3K
ZEH) 150 mg-kg ™" .pH 7. 89 ; i 13k A 1%+ 45
PRI K R 21.59%

1.1.3 3% 34 PEG #4 LK R YMA
B AT R . B 2 T 6000 ( PEG6000) K
A BB W R A BR AN w4 R R i R R
R, BTk, k2R 8 HO(CH,CH,0,) nH,n =
158 ~204 , e B Ry i AR A 43 L

1.2 K HE

1.2.1 &7 K AR E A 55X Wi R RO
A T BT 556 5% F PEG 6000 A TR 40 52 4544
AT, R E 4 AN F S PEG 6000 7K :0( CK) |
15% \25% F1 35% o “EA1XF W 1Y 7K #5355 2 0
~0.278 . -0.699 . —1.309 MPa,3 K& & .

P A 3 TR AR 2 S PR 1 SR A R B K
YMA VAR5, BT8R 28°C (200 r-min ™' i
DiREFE 4 d B RIERN, 3% ODg fH2Y 0.7 £ 47,
WHR 0. 1 mL $ R 3 A AN TR PEG6000 ¥ & YMA
WARRE IR ) 28°C (200 romin T FEIREE SR T d, R
JEIRATHURE 78 600 nm Rl EH: OD {H, LA ODgy, fH

AR/ AR A R AR O o 000 17 35 FH A I v
£ PEG6000 ) YMA B335 AR AT IR %
1.2.2 #®FREARBE GRS Zi8E
T IR T A N AT, R A K A
w4 A KB b PR IR
K53 (TO) |, - 385 7K oy B[R] e KAk 509 75% ~
80% ;52 FE K 43 IihaE (T1) , 385 7K £y H ] 45 R
KK 60% ~65% ; HEEK 43 ke (T2) , 35
KBk HH [B) i KA K 19 45% ~ 50% 5 78 3 7K 53
HB(T3), 435K & M H) e KFFK &1 30% ~
35% . HABRER 3 AERE, BAOELFIE KT
B3 Mo PERLRI TR 2 AR, 59 3 ~4 4L R
FHWBAAR YMA $5 553608 8 25— 0Dy {H, {1 B fA U B
K107 mL™ BRI 2 mL, DU 3R
FXTHRE(CK) o B R A% B SR 3 AP f ok 4 ol -
Bk, 40 d JE Rk, RO R B, I e b T
TBATAEAR Y T B AR
1.2.3 KM FAXEZIIFGRE  BEH
TR T 25 N R B. japonicum 4792 FI
RIEFRIARAYES 3 4 M IRIe R FISERR 2
AP AL R0 & 40 0 D SR A PN % (MDA) |
A A B (SOD ) 5 2R 2 A I 22 H SPAD-502
Rt R i, SRR EENE 3 I, 45
B H1E
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N3k 2 Fis, B PEG6000 ik B2 i 35 Ain , 4% T4
B OD {H ¥ & #F T K&, 15% . 25% Fl 35%
PEG6000 4 38 4 b () ODgy {1 4 1 F 34 T W&
44.31% 83.77% F196.3% . LA F45 R FWbEE T
SARREE RIS, X8 e Mk A= A 0 1 P 02 R
24 PEG6000 ¥ & 4 25% it , 45 17 A~ bk OD i
TRERAE 70% L E, BT 555 BZ K-
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PEG6000 ¥ B 26 T, WAk 8] OD {H T P B2 77 78
mRES, HFER B. japonicum USDAL10 . B. ja-
ponicum 4788 | B. japonicum 4792 | B. japonicum 4534 |
S. fredii 4632 . S. fredii 4780 .S. fredii 4796 f¥] OD {H
T R R AR T T AR, BB T R AR TR RE
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%2 AR PEG6000 iR BB Xt K 2R 4 K A2 0
Table 2 Effect of different PEG6000 concentrations on Rhizobia growth

PEG6000 ¥ &
[0S PEG6000 concentration
Strains 0 15% 63 959 43 359 R i
Decrement/ % Decrement/ % Decrement/ %

B. japonicum USDA110 1.045 0.934 10.62 0.512 51.00 0.21 79.90
B. japonicum4219 1.370 0.863 37.01 0.095 93.07 0.004 99.71
B. japonicum 4222 1.387 0.612 55.88 0.153 88.97 0.013 99.06
B. japonicum 4345 0.903 0.412 54.37 0.028 96.90 0.003 99.67
B. japonicum 4373 1.407 0.427 69. 65 0.052 96.30 0.025 98.22
B. japonicum 4388 0.899 0.415 53.84 0.045 94.99 0.002 99.78
B. japonicum 4403 0.932 0.500 46.35 0.036 96. 14 0.01 98.93
B. japonicum 4459 1.020 0.578 43.33 0.042 95.88 0.008 99.22
B. japonicum 4788 1.569 1.282 18.29 0.488 68.90 0.249 84.13
B. japonicum 4792 1.187 0.840 29.23 0.562 52.65 0.141 88.12
S. fredii USDA205 1.537 0.806 47.56 0.135 91.22 0.003 99.80
S. fredii 4397 1.550 0.537 65.35 0.005 99.68 0 100. 00

S. fredii 4441 1.513 0.623 58.82 0.022 98.55 0.002 99.87

S. fredii4534 1.475 1.040 29.49 0.300 79. 66 0.098 93.36

S. fredii 4632 1.584 1.203 24.05 0.517 67.36 0.085 94.63

S. fredii 4699 1.546 0.503 67.46 0.248 83.96 0.004 99.74

S. fredii 4729 1.425 0.612 57.05 0.103 92.77 0.003 99.79

S. fredii 4753 1.376 0.419 69.55 0.153 88.88 0.001 99.93

S. fredii 4780 1.475 1.081 26.71 0.354 76.00 0.0767 94.80

S. fredii 4796 1.439 1.048 27.17 0.410 71.51 0.086 94.02

S. fredii 4823 1.440 0.882 38.75 0.363 74.79 0.005 99.65
SE-4) Mean 44.31 83.77 96. 30

2.2 MEBEXERBENERINIEER

PRI ARAT 1 T RO AR B Ry 52 56, it
17 T AT B A T A i, 3R 3 AT
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48% , PV B. japonicum USDA110 , 4331 b X} FE 45
& 10% 38% F114%
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SR BRI G AL I8 AT TR AR
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cumA792 FEEREY SOD JE PN T 3.4% 1.3%
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Table 3 Results of soil pot test under drought condition
SR AR AR T ki AERE S A
Hikk NPP DWPP/g TNCPP/g

Strains ER RETE DETE @ETE EY RETE PETE TSR EF RETE PETE HETHR
Normal Mild Moderate  Severe Normal Mild Moderate  Severe Normal Mild Moderate Severe

CK 0.00 0.00 0.00 0.00 0.546 0.367 0.298 0.213 13.45 12. 49 7.79 4.90
USDA110 21.33 11.00 8.00 6.00 0.592 0.493 0.355 0.269 14.56 13.73 10.72* 10.53 "
4534 14.33 6.67 3.00 1.33 0.636" 0.471 0.311 0.231 13.54 12.51 9.07 5.43
4632 19.33 8.67 5.67 0.00 0.579 0.387 0.307 0.224 14.25 13.58 10.03 5.17
4780 16.00 6.67 0.00 0.00 0.556 0.375 0.309 0.218 13.86 12.94 8.18 5.03
4788 18.00 11.67 9.33 9.00 0.721* 0.577" 0.448" 0.287" 16.43* 14.61" 13.59* 10.50 "
4792 19.67 15.67 12.67 7.67 0.609 0.522  0.440* 0.253 15.52*  14.54* 12.10" 7.26
4796 16.00 6.67 5.000 0.00 0.581 0.454 0.328 0.218 14.52 13.57 9.68 5.18

VL RESE S 3 O A P30, S{E LLBOR HT DLSD 32, " 3RORTE P <0.05 /KF L X i CK 225 3%,
Data are the means of 3 repeats, means comparison by DLSD method, * indicate significant difference compared with CK( P <0.05) ; NPP = Nodules

per plant; DWPP = Dry weight per plant; TNCPP = Total N content per plant.

2.3.3 otgE4F MK ICAALLE3 Fokalr  2.3.4 ®=mAF WK 1D fras, 78 3 Rk i
AT AR AL B A R AR T 4R R A i AT, AR IR o Ak PR AR RR TN R A AR
TR AL, 2 A3 T 0.5% 4.4% F15.1% , TR AN, 5000 T 25% 10% F120% ,
FEUA AR IR TR e 08 A I T - Jolh 3 X AR PR i S R FEAARIE B RE 05 D8/ TN T 1) A i, ARG H X AT R
HYRHEIR MHEH
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Fig.1 Changes of physiological and biochemical indexes in soybean leaves under drought condition
Btk B. japonicum 4788 FI B. japonicum 4792 ¥4/3 55
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