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L B SO W A 2L BT 8 R BUE Y DNA
7 BORIE R L AR MY L B R B P AR A B 1
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1.1 ks

INFE Triticum aestivum , 2P 3 18; £ K Zea
mays L., EREEILKGE —5 ;W8 Brassica cam pes-
tris L. 4B Z2 DS s 8 N Raphanus sativus L. G
Wi M+ =8 b 4058 2 Brassica parachinensis
L. tA.
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D¥ERRIL. SRS ik 8 YY-23
BT E 300 pg/mL FIAEF (Rib) B 4 P 8 b
DL J7 U5 T A8 2 Fhbit 28 2R 0 IR B A 3R (Str) X
YY-23 it — 5 FHUME bR IC B 5 K R AR S A N
WRERY 2 i F B LB B LRIk, gt s
FRRTE 4 CHAAE 1 JRG . BE R T AR S P i
FRHAMR SR ESE R LG AR 2 oA
W LB P AR b 0 18 XU AR 0 TR B DL IR AT 2
PR EME. SI-10 BEA AN EEE (Amp) 150
pg/mL P,

2) S, YY-23 T 30 mL & 300 pg/mL
FIARSE (RID A1 150 pg/mL i iR 4% R (St By LB H
BB REFR 24 h J5,8 000 r/min B.0 5 min, 3% L IH W
FH TG TR 7K 22 B T ) B R MR B2 R 8 X 10° cfu/mL
PR TRV o T 48 Y = T BRI < T SR A I TR K IR
Bt 30 h, IR B 1 000 fE M Z W R B T 37 C
Bl 7 h 5,75 LT 1 min. S5 A 0. 1%
HgCLALFE 3 min Jf I TR K IE U, #&# T & 52
B ORERE R IR 3L (PSAY YT, 25 CRE 3%, TOTE 1
AT MRS, OB ER . FHJC KR H 1
YY-23 TE A AT K 3 SR s A 2 h
M TEANEAELELNE ., WHEATEENE
B RF O S R 1R O ZE ok R AT N AR A0 B
Moy B, # 3 ANE A, DLW KR RO X R
QUWEM LR, Ff PSA VAR FMERHE B K 2 B K
e B AR B A O 0 AR B AR T RN TG T
K G 31 G HE T 25 A AR AR E ] LAY g v, B RR R
W1 mL AR T d BCOLEZE N  B A N 4
BAERE L ORMEMN. OLEN#F. fFLH
Bk B S, 4 100 pL 9 YY-23 B T JC
MR, fFEM 2R IEER 3 d B zEn,
SYESHTE , Jr ik E B OB AR, SI-10 [0 42
S I TR VP R A 5 HE R AR AR L1 3 )7 5
HEAT

3BT B . PRI R A A BEAR REAE Y 0.5 g
T A 75% CBEEVESE . 0. 1% HeCl, = 4b 21
1 min, A TLHE KBS 3 K. BETIEMA 1 mL G
K BE B B B 15 min, SRJ5 20 L 100 p L W RR
TEHAMB YA RN LB FMR LA 3 kER,
37 CHEREF% 24~36 h, M 45 G °F ML AR 0 18 7% 4K,
TI5 A a fif o AL 20 (AN AR Cefu/ @)™

1.4 FEFEEENE

FEHRAR L1, 3 2) "R QUEMR R R Oy R EAR B2
o YY-23 5 SI-10 RO BEE T 2 Mt iXE Y
WL IRTERERR 3 d 60 d AT BB A0
15 REKRE

S AR 37 A YY-23 F SJ-10 T K
MIH KB R 24 h 5, &M T 5 NEE LH
TR EE 3R LEA 10 B .20 dJRTE BT RY
BEFR A B AR K, T80 CHET 3 h J5 #k T
;U
FLYF B4 AT
R N T4 4l 38 3% R % ) 55 5 R ] WL ol
JE YY-23 Fll SJ-10 X g ipE . BAR T A .
KHAPmITEA, HEAN 3 em KE RN 4 cm BB B
S AR ES . B Parafilm AR 1.5 cm® K/,
FEH A I TE AR SRR 4 A% SRS B S AR B —
i, BT R AMT R BT 15 min, 2 )5 fE Parafilm &
Fmfn b 150 pL W EEN 8X10° efu/mL T4 (8 5%
LF B BRSO I - 25 N TG A OK F T R T
A B RE 40 min) N T8 R, BrE L L
#i—J2 Parafilm . 3485 SR A N, 55— o F 4
2b W R AE L By ki kR, RO IR SR A PR SR L TR
BEC24 £ 1) C, M X EE R 85% ~ 90 %, ot i
16 h/8 h(L/D), Ht¥k H K HAEY, &M 3 W5
HOMBERBHA YUK 10 h )5 A BB N B8N
FEWF 10 Sk, R HCE IR 1R R LER 40
TR it RIS R . A E 3 A E
52, TV AS R IR A 1) 0 % Y ) MR A SRy it
N TH R BE 7 2 BESCiHk[12-13 ],
1.7 NERERSUERETE

DHFHR ARG RH &, EER T
RS 61 5 PN A 0 T O P T R R R R A G
T ] 5 P L [ E 12 ho ddH, O Bk 2 W AR 3B 0 i
L, 2 9 30%.50% . 70% & B i K 4% 15
min, RJFE 70% 2.1 d FITIF R . BT
M BB A TR & . BRI B e
el R 2 L B (AR TS5 JSM-6390L V) - 5
O TSI IR,

2)16S rRNA J&41 Ko A B A AR 52 . X SJ-10,
YY-23 #E4T K PCR A, B 1 mL 35 5% 33 1% /9 48
TR, B0 K BV IR R TR, A 50 pl 58 F
KW 10 min., B0 B L 5 MO A, PCR 5194
16S(+) : AGAGTTTGATCCTGGCTCAG ; &[] 5
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¥ 16S (-): ACGGCTACCTTGTTACGACT, 2 3
YITE 16S rRNA BRI 1500 bp, PCR SR AR
7% :10 X Buffer Mg*" 5.0 pL, IE. X B 5 ¥4 2.0
pL dNTPs 2.0 pL, Bk 2.0 pL. Taq i 0.5 pl, %
B RANR 50 pL, RAEH 94 CHUAZEHE 3 min;
94 °C .45 5,30 MG ;57 °C .45 ;72 °C .45 s; e
FE 72 °C HEMH 10 min, B UE IE 8 7= 4 2% 2 4 Wi 4k
YRR A A |l AT T, R 16S rRNA J7 41
f£ NCBI L i17 Blast XT3 #7

AR 2P RTE A E 2 2% SCHERC13 1R ST-10 il
YY-23 #E 47 A B A AL AR AE IR 5

2 ZHRESMH

21 NEHAEIBER

AT S AR 25 2 B B 63 RN I L R A
A B 7 30 %0 . AT B 5 BH A TR 5 P 3, 90 96 AT
760 N BHETE . H R B 5 BRERTAR 1 RN .

MK ARG IR 25 e AR 2 B 5 66 R R, Horp
AZEMAE 417 NEWRESE . /-8 3 K28
SRR 15 97 %0, I 2 B0 B 2L IR B , 24 R
PHAETE 7 91 %0
2.2 YY-23 #0 SJ-10 7£ it F 4k R 19 7E 78 [ UK

FH Rif 5 StrARICHY YY-23 LA Flr 3EAR | 32 Fib
TCWR T 3 Bl vk (IR 1) E2 R =%, 35 07 D) 7E il 58 14
WA R YY-23,YY-23 il ad 3 FhAS [a] i 422 b ik
83 0] ok Ty i ] 3 9l S O AE SR AR N E A (R 2) .
10 pL B AR TE 2 BRICH I 2 18], Y RE S 1T AR
TR L AR R P AR A AR R ) 1 R A
I T T T A B R 2 A A PR AT 35 o A AR 2

A:CK; B:®2# Seed dipping; C:# 4R Root watering; D: JG
T Aseptic seedling.
B 1 YY-23 B#k [ 8l 3R
Fig.1 Re-inoculation rape plants with YY-23

Tl 1 422 ol A il S 0 9 2B A G T K sh S AT T
5.0 YY-23 AP AL B S AR L E R ZE 6 d R
AL E] 7X10° cfu/g N AE A TR, 27 d J5 A5 6E 1A
B 2X10° cfu/g M9 N A 40 08 s R T Sl 1L
MR N AE AP .3 d JE RIAT D) 1. 3 X 10" cfu/g
WA .39 d JE3RE MR 1. 6 X 10" cfu/g WA
YNTE . B YY-23 AT A AR I S0 I T S AR N K
17 B« 6 A ] P HE K, AT A o B RSt TG ) e AR
b, W YY-23 1EIh SRR IR E .

FH SJ-10 R HEAR BRI 3 . 3 d 5 ZE SRR
AR 2X10° cfu/g WAE AT, 22 d J5 475 A [l
F) 1.2X10° cfu/g WA . 1] SI-10 B B #E K
FEARER . 1 d J5 BDTE KA AR N B 2] 8 X107 cfu/g Y
WA .22 d S5 A] micE] 2.1} 10° cfu/g WA
YEE . P L AT, ST-10 AT [E] B AR 9 SR K RS R Y
FEBH I EL G A B RSCEE L3 s L I ST-10 REAR
Ut b AE AR ) TN A A7 R B
23 TEHETLHE

YY-23 Fl SJ-10 AJ LAFE B oK /N2 I3 4038
B NPER R 60 d 5 NS S E Y R oy
BN EE B B YY-23 A SJ-10, g5 K
W, YY-23 Fil SJ-10 Be 98 76 & it X /E 9 b K 0
FETH
24 REKIER

YY-23 F1 SJ-10 B0 24 h &M, 30 d J5, 4
SN E A T RE TR MR ORI Bk S, A5 R R
B, T 08 5 J5T o L X R 430 9 113,500 1 52. 5%
5 5 e ST L e BB Ay BB N 24, 14 %
28, 03 % ; H A L XF B 43 500 35 T 90. 97 %0 A
137 Y0 5 bk e Lo X BEA3 53 385 im0 39. 68 %6 il 22. 62 %0
AT L, YY-23 1 SJ-10 32 AP AL B S , XF il =4
R AR
25 MEFHHRE

DI YY-23 8¢ SJ-10 K& A T8 37
bR L A E B S 7 R i O N 3 I o1 X L
FIRT 5 do AbFEZH 5 X5 BE 20 Hp f i) 77 05 R AR AL, 22
SR E A 6 REF, SI-10 B4 8 11 4 IR 1% 10
FIAETE 2 b YY-23 F1 CK I8 & FE A, L Af 0. 01<<
P<0.05, 2 5% W3, Uit &5 SJ-10 B 1A A A 2R
A I A7 %R 33, 30, 2t YY-23 Ab B 15 il
RGN 50. 020, X B ZH B U7 3% 2 R 56. 700, 45 2R
FH,SJ-10 BEAARER X F B — 1 B M LB A
NE ST YY-23 TR AR ORI e T
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A:YY-23,CK; B:YY-23 #&ff YY-23 after inoculation by seed dipping; C:YY-23 #H# YY-23 after inoculation by root watering;
D:YY-23JCH 1 YY-23 after inoculation by aseptic seedling; E:SJ-10 ##fHij SJ-10 before inoculation; F:SJ-10 [H& J5 SJ-10 isolated

from rape by root watering.

B 2 YY-23 f1 SJ-10 AR E B F 3% 7E i 3 P 7E 3A [E 4

Fig. 2

A:CK; B:YY-23 i Ff Dipping seed; C:YY-23 # R Root watering.
3 YY-23RThEEHKRERKER

Fig.3 Promoting growth of rape after inoculation YY-23
by dipping rape seed with bacteria
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T35 %1% Surviorship
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—a—SJ-10
——YY-23
20
G 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9

9% KEL/d Days after infection

CK:2li A\ T.% 3# ¥ Rearing cotton aphid on an artificially holidic
diets; SJ-10: A MESE Hy 8 X108 cfu/mL SJ-10 B AN T8 =M
Rearing cotton aphid on an artificially holidic diets include 0. 1%
SJ-10 strain (8 X 10° cfu/mL) 5 YY-23. ¥}y 8 X 10° cfu/mLYY-
23 BN T8 32 Earing cotton aphid on an artificially holidic
diets include 0. 1% YY-23 strain (8X10° cfu/mL).

B4 MAEME YY-23 0 SU-10 MR
Fig.4 The effect of Aphis gossyppii Glover
resistance of YY-23 and SJ-10
26 YY-Z3HEUBEEUBRERE
B 5 AT, YY-23 R 2F MOAT 18, OF & A %08
Pl AR 455 AR AR AR RRAE FL 16S rRNA T 41 %
ENT = MAFTH . NCBI Blast #9025 5 3% 0,

Isolation YY-23 and SJ-10 from rape plants after re-inoculation rape with different methods

%W 16S rRNA 595 = 4 2F AT I 16S rRNA A
99 Yo M AHLE . AR BA LR AE 2 5 ST-10 S A FF 1A
J& ;SJ-10 % 16S rRNA J¥ 513 i NCBI Blast H#2,
S5 RW] %A 16S tRNA 5= S FF# 99 %0 iy A
I

YY-23 FFERAEEREER
Fig.5 SEM photo of YY-23
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R EL AT LE A DA 9 o B L BB B R 1 R L Y AR A
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BN AN BEARE R A Y BT HURE L A
WA B 1 56 R OF R & A i AR L AT 56 DT SR 4
EEE YY-23 RN KRS 20 85 29 SI-10 Al g B AT
B I 5 5 A

KRG N AE AN B SJ-10 A EARAE 22 d J5 AT LATE
AKAE A0 Sy B B S N A A YY-23 &t
Rif F1 Str Arc i i 5 b AR TG B 8 AT DLZE T
SN E T AR RO 3 th 20 27 d JE AT R,
I L o 0 I S Y TR, 2 PN AR A TR 2
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Colonization, promotion growth and aphid bioassay of
endophytic bacterium YY-23 and SJ-10 in rape

ZHANG Xian-fang WEN Kai LU Jin-zhong WANG Sheng-ying QI Gao-fu ZHAO Xiu-yun
College of Life Science and Technology/State Key Laboratory of Agricultural Microbiology ,
Huazhong Agricultural University sWuhan 430070,China

Abstract Using rape and rice as explants,the colonization range, promotion of growth and aphid bi-
oassay of the endophytic bacterium YY-23 and SJ-10 were tested in laboratory. The results showed that
the two strains were able to colonize in rape,rice, wheat, maize,Chinese kale,navet,etc. Rape seeds were
dipped for 24 h with YY-23 and SJ-10, then sowed. 20 days later, the fresh weight of rape plants treated
by YY-23 and SJ-10 was increased by 113. 5% and 52. 5% ,respectively. The survival rate of aphid in SJ-
10 group was lower than CK on the sixth day,the difference was significant (P<<0. 05). However, YY-23
expressed no resistance to aphid. Therefore,the two strains could stably colonize and promote growth of
plant. SJ-10 had insecticidal effect on aphid.

Key words endophytic bacteria; colonization; promoting growth; aphid resistance
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