Ha1 M3 oo ko F R Vol.41  No.3
20144E 6 H ACTA PHYTOPHYLACICA SINICA June 2014

% I1BEE B1514 FE/NER R ETE M
T M RBIB e 1E

AR B R ZFiER TE
(g RARI Y PR Y4B, PR 071001)

WE. AWM S HLH BISI4 ST X B AR T E R, RAEINF TR TR SFFRE X
RRAF AR, AT LA D ZAR TR A 1 09 2 20 3) 25 | 18 3d B Ao i R IX Be ) 2 L 3T S AE JR 6 B
BAER , EREW, AABERIZAE BIS14 fE ) ZARFRFe AR P9 52 FA B 1) 4 503k 49d A2 28 d A b
Foom B R AT 2 K AR TR AR N 09 S FA AT ] B1514 K BEiR 2 AP 3 s & S0k R 0 2 8 B 2
TR A 60 o/L R B & F A RA; LIE PR BT RR KB RZ AL IR B L, TiA
85.3% , 5 X" BE LR H £ 57, WIARKRLE R LT BI514 25 B B 7 hn 2B oy 48 22 04 HF s 4
¥, A F R By R TR B 55.2% A AT AR R E TR 4 45.5% . &P B1514 A
ik BRFEATE Ay i EBAEROIVER

FKER . HRA,; D ELHER; WHEARL, RAAKE, £A

Colonization of multi-functional bacterium B1514 in rhizosphere
and its control effect on wheat sharp eyespot

Qi Yongzhi Zhao Bin Li Haiyan Zhen Wenchao *
(College of Plant Protection, Agricultural University of Hebei, Baoding 071001, Hebei Province, China)

Abstract; Colonization of multi-functional bacterium B1514 in rhizosphere and in roots of wheat was
assayed using the antibiotic resistant mutation strains as screening marker by UV-irradiating and
increasing induction concentration of antibiotic gradually, and its control effect on wheat sharp eyespot
was determined using pot culture and field test. The results showed that B1514 could colonize in
rhizosphere or in roots more than 49 or 28 days after treatment by soaking seeds with fermentation broth ,
respectively. And the colonization time could be lengthened by adding maize straw into the soil. The
control effect of soaking seeds with B1514 was significantly lower than that of tebuconazole 60 g/L. FS in
pot experiments. But the control effect of soaking seeds could be increased by 85.3% with maize straw
added into the soil, and there was no significant difference with the tebuconazole. In field experiments,
the persistence of seed-soaking and fermentation product of B1514 was longer than that of tebuconazole at
maturity stage with a control effect of 55.2% . The degradation rate of maize straw reached up to 45.5%
and higher than that of the control. These results indicated that the strain B1514 had a good effect on
accelerating the degradation of maize straw and controlling wheat sharp eyespot.
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Fig. 1 Growth of stains B1514 and 6 resistant mutants on recycling LB plate containing streptomycin

(800 pg/mL) and rifampicin (90 pg/mL)
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Table 1 Resistance stability of different resistant mutants and parental isolates against Rhizoctonia cerealis

F, F; F,

[Ef7S
o MR (om)  WEE () VR ) W (%) IR (o) R (%)
Inhibition zone Inhibitory rate Inhibition zone Inhibitory rate Inhibition zone Inhibitory rate
B1514 3.6+0.1a 63.1x1.1a 3.6+x0.0 a 63.3+0.0 a 3.6x0.1a 63.1x1.1a
B1514-SR1 3.6+0.1a 63.4+1.7a 2.2+0.1b 54.6+1.4b 0.7+0.1¢ 10.1+1.44d
B1514-SR6 3.6+0.0 a 63.2+0.0 a 3.4+0.0 a 62.7+0.0 a 3.4+0.0 a 62.7+0.0 a
B1514-SR9 3.6+0.1a 63.1+x1.2a 2.4£0.1b 58.5+1.6 ab 1.7+0.2 b 43.5+5.4b
B1514-SR22 3.6+0.0 a 63.2+0.0 a 1.8+0.0 b 43.4+0.0 ¢ 1.4+0.1b 25.4+1.2¢
B1514-SR25 3.6+0.1a 63.3x1.5a 3.6+0.0 a 62.8+0.0 a 3.4x0.1a 59.7+0.4 a
B1514-SR61 3.6+0.1a 63.2x1.1a 1.3+0.1¢ 21.1+1.24d 0.6+0.2 ¢ 6.1+4.3d

FP BT EL + At . RISVEE 5 R R/NG FhE SRR 48 Duncan [GBT 2 2L R I 7E P <0. 05 KPR B, Data are

mean + SD. Different lowercase letters in the same column indicate significant difference at P <0.05 level by Duncan’s new multiple range test.
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21 d JF iR KRR, 55 56 K HIEE 35 R AR 24t
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HITE 28 d SN BIER(H , 255 56 KiT R BRFIAR
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Fig.2 Degradation and proliferation activities of stains B1514 and 6 resistant mutants to cellulose

BB A 50 + B2, RIE/ING TR R R 4 Duncan [CHT B W 22K 10 7E P <0. 05 /K F-22 57 523, Data are mean = SD.

Different lowercase letters indicate significant difference at P <0.05 level by Duncan’s new multiple range test.
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Fig.3 Colonization trend of the mutant strain B1514-SR6 in rhizosphere soil and inside the roots
B1.B2 CK1 il CK2 435}y S B MR A R BRI + FEFT R AP FRBOR P AR AN G IR WA + FEFFAL BRAY /N2 AR PR £
B3 B4 .CK3 F1 CK4 2050 A | 4 FhALBEAY/NZ MR N, Bl, B2, CKI and CK2 indicate the wheat rihzosphere soil of seed soaking with

fermentation broth, seed soaking with fermentation broth and maize straw, seed soaking without inoculated cultures and seed soaking without

inoculated culture and maize straw treatments, respectively; B3, B4, CK3 and CK4 indicate inside wheat root in the above four treatments,

respectively.
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S, RS A bR A B SO
ARG AR Y 3 ABL A FOBLBT 2 1 R B IC B
IR T A= By B e s R, AR A R
FRiciE AT T 20068 B1514 FRic bk, 221K
YRARKE F5 5, FLAS T B A BB 0 R4S PUE M 2 LA
e,

A= By B AR A s T B A T I 1% 2 I
A Bt A e H AR T e B R i, AR 2
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Table 2 Control effects of strain B1514 on wheat sharp eyespot and degradability effects on maize straw %
HRAH Overwintering stage YT Jointing stage FAEH Flowering stage JEAHA Maturity stage
bopii}
S WK Bk WRE B WR R KRR B
Degradability Control effect Degradability Control effect Degradability = Control effect Degradability = Control effect
B1514 9.1+0.4a 79.1+2.1a 9.9x0.4b 68.1+2.3a 18.9+2.1b 49.6+5.1b 36.7+4.8b 40.7+2.8b
B1514-SR6 8.9+£0.3a 8l.1x2.1a 11.5+1.2b 67.2+3.5a 19.9+2.3b 51.5+£3.4b 34.7+5.4b 41.2+4.8D
B1514-SR6 +F] 9.3+0.5a 85.4+3.2a 16.2+x1.1a 72.2+2.5a 26.3+3.2a 58.5+2.5a 45.5+4.1a 55.2+3.6a
LB +FJ 9.5+0.4a 84.6+3.7a 15.8+0.9a 68.9+3.1a 22.8+1.7ab 50.3+6.4b 41.6+3.6a 45.7+2.6Db
Te 8.9+£0.3a 83.6x1.5a 9.9+0.4b 71.2x2.4a 153+2.1b 37.6+2.7c 22.1%6.8c 20.4+54c
CK 8.8+0.2 a - 9.8+0.5b - 16.4£2.6 b - 23.6+5.2 ¢ -

B -8 « bR, [FBEEEE A R/NG FHER R 2 Duncan [CHT E WM ZE B IRAE P <0.05 KR EE, BIS14. %
AR R IR 3 B1514-SR6 - €484 & IR Tl s B1514-SR6 + FJ S8R K BRI + S8 (R R eI ; LB + FI . S5 IR R + S840 R & %
%;Te;ﬂiﬂﬂé@ﬂ{ﬁ;CK;ﬂiﬂéﬁo Data are mean + SD. Different lowercase letters in the same column indicate significant difference at P <0.

05 level by Duncan’ s new multiple range test. B1514; seed soaking with fermentation broth of B1514; B1514-SR6 : seed soaking with fermenta-
tion broth of B1514-SR6; B1514-SR6 + FJ: seed soaking with fermentation broth of B1514-SR6 and its products; LB + FJ: seed soaking with LB

liquid medium; Te: seed soaking with tebuconazole FS; CK: control.
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