1 KN 8 Rl 5 Soybean Science

: : 2019,38(4) :563 —569
ZE http://www. haasep. cn

DOI:10. 11861/j. issn. 1000-9841. 2019. 04. 0563

I

2 BBk SARBRR £ E I ER £ E A5
WA, WA, N EE % N5

L FRITRE R % A= dnBbag2abe, 10T LM 110034)

B BNt WA R GARPRE A T (PGPR) B9 A W) 22 3% PEAE T, 20 3SR PB4 A ik KB U0 8 sl 2 R A 7
T D SE LI AIB B A A OB RS B 300 A R 000 T ) (AR R B & B ROR BRSOl . R5T 2 Bk PG-
PR(DB17 \DBS8 ) () £E B A7 A KR R L4l v A K IR o 45 SR 32 W1 DBLT X 6 Bl 4 It 0 T HAT 100 BRI ¥ 11
L rpOGT R TR 25 281 (1 AR 2 1T 35 37, 10% 52 BREFAE KT PGPR T MRS /K R4l i A7 35 (02 A AR, T il 4l iy
LR TR 29% ~79% ;2 BREFAE R PGPR Gk il AR iy K SR it it s DBS8 FIiR 1 ( DB17 + DB58) n] i 2 fie
REAHHIHER

SRR« P A R s AR A TR 5 R e A

Antibacterial Function and Promoting Effect of Two Plant Growth Promoting
Rhizobiain from Glycine soja

ZHANG Dan-yu, QU Tian-tian, LIU Ying-ying, GUO Ying, BU Ning

(College of Life Science, Shenyang Normal University, Shenyang 110034, China)

Abstract: To explore the biological activity of wild soybean rhizosphere-promoting bacteria (PGPR) , two PGPR ( DB17,
DBS8) strains were investigated the effects on biocontrol and growth influence of rice and soybean seedlings by filter paper
method, hydroponic, sand and pot cultures. Growth characteristics of plant seedlings including plant height, root length,
dried weight of ground and underground parts, chlorophyll content and soybean nodulation were measured. The results indica-
ted that DB17 could inhibit the growth of six plant pathogenic fungus. The inhibition efficiency of Fusarium oxysporum f. sp.
reached 37. 10% ; two strains could significantly promote the growth of rice seedlings and increase the total chlorophyll content

about 29% —79% . The quality of soybean nodule could also be enhanced by above two strains. The DB58 and mixed bacteria

(DB17 + DB58) could dramatically promote the growth of soybean seedlings.
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W ( Pestalotiopsis sp. ) T EEAZE IR IR H ( Fusarium

W #s H#A:2018-12-27

oxysporum f. sp. cubense) | [ W) B S5 JEL 75 98 R & ( Col-
letotrichum sp. ) 13 N FE 45K 8 JR I ( Pyricularia
cannaecola hashioka ) ZEFE Y% |5 B 7 HA WH B Ag 4
TR s PGPR — LIk fE LA SLC-2 RV 24
FFE Y20 XJJF6 ik JT B 5 9 Ao it EL T HA 15 Bt
PR AT A 55 55 9 2 FEL 90 0 181 5 A PR 75 AR
I 4 A s KRR AR B 0 v 0 e 45 38 LA ZF A 1R
F 1 PGPR, HAT il A0 AR B RE ), ] I 2 Al ik
ARREAEA S BE AR MR B + A PGPR — 2 1
B R ( Sphingomonas sp. ) R .25 4 i V4 N 4)) i AR
RO AR A R i VTV R S AEOR
XA 1 s T %) AF 58 32 2 AR vh AR 6 A AR AR
25 AR DA R E SR ) 45 9 1 0 S D TR
P R s IRt PGPR BRI A K
VEFR LA K5 93 S A 0 B 15 94 R AR A5 HAE A=)
W TRA T Z BB AT 5. PGPR AT AR 244

EEWA : B K E AT F RS (2016 YFC0500707 ) ;3L T4 24 AR 114 (2017208001 )
F—IEHE /N RPN (1994 - ), 2 Wi+, EFNF R BERAEY SR . E-mail :1219044743@ qq. com,
BIHAEE: T (1960 - ) , 2, 1+, B2, FENF R IEHAEY 50 HF5E . E-mail : buning@ synu. edu. cn,



564 K 5B ¥ 4]

AR AR AR 24 AR W 18 5250 A B IR A 25 ) A
WA A B R .

HPH: K5 ( Glycine soja) Jee—AFHE REARMIY), Hy
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17) 5353 1 1L 748 AR W58 Bl Ak B ARl R 27 K 5L
WAt

L2 REigit

1.2.1 s s AWAHG DB17 B30 5 GE 152
DB17 BT . 285 SCHR 19 R B & B, DBS8 Ay 4
o W5 5 T8 ( Sphingomonas ) , 1% )& T FD T2 A=)

AT A A A A R 24 [ ik, TR Ot A BF 5 HL X
DB58 [ B iE A T

1.2.2 3¢k G R AR EEA/NHIEIT
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3% AR NEF R RS A il 3 il dd,
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SEBR EAELT 2E R G AN B 102 0% 4 A
FR R A R, a0 A P 15 A L vk R K
AL . 5922 33 d J5 e HAR A 48 4w X HUAR
K Mk AR E A R E

1.3 Fi&

1.3.1 HAkedFE S 3 KA R IR B
(B4 K PGPR B R, (S P8 IR ) 2
PR TR A4 R 2R PR B PDA RH % R 58 T
37°C o 26°C ;336 h 5% 5 d, & .
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TCHEKBYIELR -, T 26°C 1535 5 d, WS- 240 i
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1.3.3 vt 4Eale Bt 5 85 6k, Fri
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— TR AR uE B 25 mL 25 i, FH I A I
80% PRI , -1 140 A 1 00 A0 1 ) 0 2 0o i 1) 4%
R, RRIE O AR A ERAR 22 5, I 80% 1 i
FERZ 25 mL Z . B AR AREIOR 1 oL, i
80% NI 4 mL 7 B J5 5% A b taf i, L 80% A [
HFAEH, 48 B E ODggs  ODgys Al ODgs, fH . 43 13
BAZRBIE TSR a b S AR AT R,
AR Ca=12.7 x ODy; —2.69 x OD,s; Cb =
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1.3.4 ¥ miE

A1 E 5T B T A3 T 80°C TR Ak Z 4
JEFRE
1.4 HEHH

fd I Ge 1244 SPSS 19. 0 X i I B i k17 2
KZ 50T, I8 Excel 2016 17 &R A HIAE

2 HEREHH

2.1 DBI7 E#XEYREERNMNEIER

DB17 TR AR A 1% 45 R 4n 6 1 s : DBL7 14
TRt K KB ( Helminthosporium turcicum Pass. ) \F8
SRR T ( Rice, semina, fungus inspiratione) SESRZE (>
(Cor malum in aurugine multitudinem ) | 75 % ¥ B
( Planta target India folium macula) . §if JA Al 25 ( Fu-
sarium oxysporum f Cucumis melo ) F1 &7l JX 5 ( Botry-
tis cinerea) FAT 8 35 4 TR 15 Mk, 4 30 BH 2 09 90 5
Pl o JUHL R 0 T A 22 5 5L 1 Y 40 TR R AR B T
37. 1% ,XoF F i R T oK B P S5 T AT P 410 TR 8 R
WS AR R W], DBLT [ R A 300 ) 48 0 s
J T 5 AT A R HIRCR .

&1 DBI7 Etkxt 17 MENHERERNNELR

Table 1 Bacteriostatic effect of strain DB17 on 17 plant pathogenic fungus
L9 S T Bl ES T S EEEES
Plant pathogen Bacteriostatic rate /% Plant pathogen Bacteriostatic rate /%
HIT TR 25
CK 0 U 37.1
Fusarium oxysporum f Cucumis melo
ER T B HHER .
Seminibus frumenti atri manipulum Clostridium vento urente, piperis
¥ Sy FARIKBE 0
Squalent abductis ARISTA Frumento Turcico griseo laminam
AN B .
Botrytis cinerea Pers. ex Fr Frumentum Curvularialunat
TR TR B BE
Frumentum summo putrescat Per macula frumentum India
FEARREBE 0.6 Il H 36 R 0
Helminthosporium turcicum Pass. ’ Helianthus sclerotinia
T T - HRAERR
Rice, semina, fungus inspiratione ’ Cucumis semina culmis
34.0 17.6
Core malum in aurugine multitudinem Botrytis cinerea
SRR 6.3 FRTIUEZ

Planta target India folium macula

Frumentum summo putrescat

“—" BRI AN R (E AR FEGRR IRR A 0”7 SRR B IR .

‘—’ indicates that there is no obvious inhibition zone, but no pathogens grow around the cells; ‘0’ means no bacteriostatic effect.

2.2 DB17 %0 DB58 3¢ 7k 5 4 5 B 240
2.2.1 MARBHGAEAKENH A B4 KT PG-
PR RN K RS B A K BB a8 2 BT A

FRAL PR PR KRS A0 I B W 3 B AR R AT N
ZAN 5 T 0T Ak 6% 7R v e R 2 O A S T

ok FEARAR T HC R , Ho i DB17 \DB58 FLE 5 DB17 +
DBS58 1B P Ak 38 Ay 5 e 25051 B St A ), 3 A4 9 2 %o
JKFG 41 B 19 52 4K Yk 2. DB17 + DB58 > DB5S
>DB17,
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Table 2 Effect of PGPR strain on the growth of rice seedlings at different processing time
L3 ¥k Height/cem R Length/cm
Treatment 7d 9d 11d 13d 7d 9d 11d 13.d
CK 10.42 b 13.25 b 13.96 b 14.40 b 7.62 b 8.54 b 8.17b 8.39 b
DB17 11.19 b 14.62 a 15.33 a 16.17 a 8.57 a 9.83 a 9.17 a 9.24 b
DB58 12.27 a 14.79 a 15.37 a 15.57 a 8.64 a 8.93 a 9.60 a 10.20 a
DB17 + DB58 12.49 a 14.90 a 16.23 a 16.38 a 8.54 a 9.17 a 8.84 a 9.60 a
REVNE FHEF R R B TE P <0.05 K2R B2 TH,

Different lowercase indicate significant differences between treatments at P <0. 05 level. The same below.

P K5 PGPR TR R K RS 4 i b K b T 35
ST EAFWAE 1 PR KRELE b 5+
i 55 75 o 1R 194 0B 7 0, 0 B Ak 3 1 /K R 4
Hby 13831 355 R TR Ak 3 X R LU 4 A 38

0.5

OcK A
ODB17
w» 04 mpBss
S EWDB17+DB58
g 03
=
[
2 02
i
P oor
0 1 1 1
7 9 11 13

B} B8] Time/d

ARTEA e AR50 B KRR A 3 R

T3 #8315 15 % i ) 9 OR 7w H— 7 A AH
SN, ELIN G A ) 7R 4Ty e 23 S R
TR AL BP0 AR L3S S B B R ka3

OcCK ODB17

0.12 - W DB5S MDBI17+DBS5S B

0.10 | = . e

0.08

T

0.06 +
0.04

T Dry weight/g

0.02 |

1 1 1

7 9 11 13
A 8] Time/d

A ; The aboveground part of rice seedling; B:The underground part of rice seedling.

B 1
Fig. 1
2.2.2 sARBEHGTRELEHY R WE 2
7 : DB17 1 DB58 AbH Y KRG L T ()t it 5
AT, Hrp R A & &2 R A
K, H 3 ARG F B AR, 4R B WS
S5 DUV B S B4, DT R R S B R T 29%
~79% . 3 ANREFM-LR R 5 I SR # Ok . DBLT
+DB58 > DB58 > DB17 R AL A M4 R & mfe i o
dtb ] WL, DB17 A1 DB58 & % W A/ F , 2 i ke 4
ISR S
2.3 DBI17 %1 DB58 Xtk 5 4h & B9 220
2.3.1 ka4 BLEBPa BRT PGPR
PR ZK FE A7 1 485988 52 e N 6 3 Bz < il A 3 s
()R AR R 5 i I A Y, B R A s (HAR
JE T E M EAIA R, LR R RS T
XFREZH , H g DB17 .DB58 #1 DB17 + DB58 AbH )5
i) A S 7S+ B S %) 25 331 U B T Ak B K
HYJRE P35 AR B 5 K T X0 R, (R R, i A

PGPR E#Rx 7k FE 4 3t _E % 3t TSR 5> F E R 200

Effects of PGPR strain on dry weight of above-ground and underground parts of rice seedling

JITHE T, AEHCAHR R 5 i 4 18 -5 ] 600 T I 7
TEAHSAT T Ja S 5. e J5 AR 14 1 35 A2 )
B RF X R, I RT D, PGPR B % R S ARJRE 114
AR BA R

1.6
14
%24
1.0
0.8
0.6

0.4
0.2 1
0 1 1
H4RRA M4 KB RMERER
Chlorophyll A Chlorophyll B Total chlorophyll

Ock

ODB17
EDB58
EDB17+DB58

Content/(mg * L)

E2 PGPR EHHMKBHEMHFHEREREHM
Fig. 2 Effect of PGPR on chlorophyll content

of rice seedlings leaves
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%3 PGPR E#3 K S REHISNE
Table 3 Effect of PGPR strain on soybean nodules

ihs HORA
Treatment Number of nodules/}™
CK 19 a
DB17 18 a
DB58 16 b
DB17 + DB58 18 a

W+ WA

Root nodule dry weight/g Diameter of nodules/mm
0.0150 a 2.2591 a
0.0202 a 2.5511 b
0.0197 a 2.5929 b
0.0225 a 2.5539 b

2.3.2 sRkEHGEKGH R 2 KA KT PG-
PR BN K G4l i A K2 g 45 SR an 3k 4 iR
DB17 LB J5 (1 R T2 &) v 55 %k BREH AR O A
B ELPA A S ; T2 DB58 il DB17 + DB58 Ab B (1)
KELH 5% AL L, AR 480, T3S, Ak

Hahn, ELAFAE B #7245, B DB58 A1 DB17 + DB58 A4t
MR GLEAERKZEMIC, HILiyis, DB58 Al
DB17 + DB58 Ab 37 43 WA (Y 5L 26 ) Jot A R T K G4
HA, B B e kA AR AL

F4 PGPR EHMERAZHEERKNHN
Table 4 Effect of PGPR strain on the growth of potted soybean seedlings

ps:il i3IS T E L7 = o T E
Treatment Root length/cm Dry weight of root/g Plant height/cm Dry weight up-ground/g
CK 160.0 a 0.1542 a 624.2 b 1.1078 b
DB17 99.8 b 0.0803 b 567.0 ¢ 0.869%4 ¢
DB58 140.8 a 0.1607 a 659.2 a 1.2047 a
DB17 + DB58 154.5 a 0.1630 a 690.8 a 1.2561 a
3 W @ F PGPR BHRTT 2k ACC IR S 2 FI5Mi

PGPR T i if B4 7 A A AT ) A 1 A )
AT R s e 2 R A DL K B B B AAE R
WA A 0 P 20 AR A AR A 38 3 9100 1 45 oA
BRA s J o8 AT F AR PR R, P AR B AE R
J, TR BERE A 2R K R 7 207 R ™ A
PR LSS X 9 25 €5 i e i 10 Bk PGPR TR K, >R
FHEREE B 7 45 K326 JHFLHERD PGPR BB, #8
Y HARAE RN B0, A B A A PR K S4B A T X6 TR
A, PR B BRSO AR L 25 RN
{HZHT X, HA A 3 bk PGPR E AR AL A (1Y
MR W 35w T X5 ], 43 0l 38 59.05% ,71.29% Fi
97.88% ., fEAMFE T, Witk PGPR TA AR AL FE L /7K
FEAH, bR = A0 T 3 B B R T B AL AR K R
B, A0 AR F X BEAE, fh e mT O, PGPR A BR 2 A5
B XIS [R) A 0 1) BB AL A2 2B A TS [ A5 i2F — 20 F
JE. MEZEVKPY HESE RN B IR (PGPR) X T /K A
SR pE AR 5 b e] DLk B, H A9 TR #R ( PGPR) X
KRR T AR A RO B X B R R W
PRHAVER AR 20 IF R 42 e o B2, PGPR TR AR 11
U AR A AE HT EBIESE

TR B A5 T (PGPR) 78X A8 ¥ 145 3 B iy
il R A TR S AR, 3 2 R B A AL R

B AT A R VR . E R
MRS AS ) b DX SR 2 04 00 B AR B = 48 v 0 85
1 #kPGPR Ttk Lyc2 , HAM G50 45 R R W,
Lyc2 o It L T 5 oK B i 265 58 55 8 ARAEL 0 i TR
Y EA B AR B M, ELXT T K R TR S P
B, ARG T IiE 2 PGPR B bk DB17 %t 6 Fit
P95 i L TR EL A O B 9 M G e X TR 25998 5 B
PR TRT T 1 A R, BB R AT Gk 37.10% . £ =1L
2E2V5E 52 PGPR B Bk 1 I 2% 25 75 42 15 50 L 119
Prrk R IIEA DG, i R S a, e A E I Z
Kok MY AR B A P T £, g T rE
Haoe , AHFFEINIESE H 1) PGPR [ #k DB17 . DB58
AT UMK R4 B 4 3R S i 5 29% ~T79%

4% @

2 #REF ARG PGPR B RE A —E BB 9405
PEVEFT . DB17 Xt 6 Pt ¥ [ L o HL A I B 6
AP IO 25 B 0 910 1A 06 P i, 9 R R AT aR
37.10% ;2 #EF4: K5 PGPR E kX K G414 B
HWIRAERAE R, A4l S S R B R S 29%
~79% ;2 BREF A K PGPR B Rk T AR B K AR
Je 7 5 ; DBS8 IR 1R X K G 4h i AR KA B 35 1
IEVEVER] . B4k K 5 PGPR TRk 7E AL W8 I A )
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