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Endophytic bacteria isolated from wheat and their antifungal activities to soil-borne disease pathogens. QIAO
Hongping, HUANG Lili, KANG Zhensheng ( College of Plant Protection, Northwest Agriculture and Foresty
University, Yangling 712100, China ). -Chin . J. Appl . Ecol ., 2006, 17(4) : 690 ~ 694.

In this paper, endophytic bacteria (EB) were isolated from the roots, stems, leaves and immature seeds of wheat
at its different growth stages. The EB populations in fresh wheat tissues reached 5.0 X 10° CFU*g " ! on average,
with a significant difference among different tissues, growth stages and fields. The EB count was 7.8 X 10° in
wheat roots, 4.8 X 10° in stems, 3.2 X 10% in leaves, and 2.8 X 10° CFU- g—l in immature seeds, and was estimat-
ed as 3.1%10%,5.7%10° and 7.0% 10° CFU-g ! at seedling, elongation and filling stages, respectively. A total
of 51 antifungal EB isolates were trapped by the wheat pathogenic fungus Gaeumannomyces graminis, and 45 by
Rhizoctonia cerealis . Among them, 78 isolates showed antifungal activities in vitro. A total of 23 isolates from
roots (6), stems (7), leaves (9) and immature seeds (1) were highly inhibitory to the mycelial growth of G.
graminis var. tritici, with the diameters of their inhibition zone exceeding 10 mm. The other twenty isolates from
different plant parts were also active against R . cereali . [t was revealed that higher ratios of EB isolates with high
antifungal activities were found in leaves, as compared with stems, roots and immature seeds.
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211 REHEEER  MEELMREE (Gaeumannomyces
graminis ) M /NE B3 B (Rhizoctonia cerealis ) B B b R A
B RS MYIRIEY AT RO, WM 7 PDA
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Fig.1 Population dynamics of endophytic bacteria from different wheat
tissues in different growth stages.

A: KR E Hk Changwu county field; B: K7 B Bk Dali county field.
HRERERERFRE, FFRFBETHER Means with the
same letter within a column are not significantly different (P <0.05).
1 . ¥ 8 Seedling stage; I . $Y #8 Elongation stage; [ . 3 H Fill-

ing stage.
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Table 1 Numbers of antifungal endophytic bacteria trapped by pathogenic fungi (strains)

HEH 1323 IMEEWBIRE G. graminis INREFERRE R . cerealis
Growth stage Field ™ % T Era ™ *® T TR
Roots Stems Leaves Immature Roots Stems Leaves Immature
seeds seeds

G A 2 1 1 1 2 0

Seediling stage B 1 1 0 1 2 1

4 A 4 5 2 3 3 4 4 1

Elongation stage B 6 1 0 3 2 5

] A 7 4 2 4 1 2

Filling stage B 5 3 1 2 4 0 3 2

A: KB E Changwu county; B: X3 & Dali county.

¥2 TRAEANEENMESMRE( 1) FOSRNE( 1) % &R R

Table 2 Inhibition of colony growth of G.graminis { 1) and R. cerealis { I )with endophytic bacteria isolated from wheat{mean t SE)

S W B OB e k23 W k73 nmEE
Isolates Inhibition zone Isolates Inhibition zone Isolates Inhibition zone Isolates [nhibition zone
(mm) {mm) (mm) {mm)

I EC15- 15.0+0.1a CW16-r 10.51£0.1 EDS7-s 7.5£0.1 EDR 16-r 5.5+£0.2
EMS5-s 14,5+0.1 EC9.-r 10.5+£0.2 EDRI1-r 7.5+£0.0 EDR18-r 5.5+0.2
EC10-s 14.5+0.1 EM6-{ 10.5+£0.3 E2L-1-{ 7.5%+0.3 B2-s 5.210.0
E3R-N-r 14.2+0.3 B4-1 10.040.1 EC8-r 7.210.2 CWI13-r 5.0£0.3
EM7-1 14.0+£0.1 EM1-r 9.51£0.2 N2L-1-/ 7.0%0.2 EDS10-s 5.0+x0.4
ECLS5-{ 13.9+0.1 EM4-r 9.5+£0.2 E2R-C-r 6.7+0.1 EDR19-r 4.3+0.3
EC16-1 13.5+0.1 EDS22-5 9.1+£0.1 EDR4-r 6.710.2 EM3-r 4.7+£0.2
ECI12-s 13.04+0.2 EDR17-r 9.1+0.2 EDR2-r 6.6+0.1 EDR11-r 4,240.1
EC13-1 12.5+0.1 DB3-s 9.1+0.1 EM2-r 6.6+0.2 ECS87-5 3.5+0.2
ECl4-5 12.5+0.2 EDR13-r 9.0+£0.2 EDFs-f 6.5+0.2 E3L-G-{ 3.31£0.0
ECL1-! 12.5+0.1 E2L-K-! 9.0+0.1 EC6-{ 6.4+£0.2 DB1-r 3.2+0.1
EC7-r 12.540.1 EDF12-f 9.0£0.1 EDFé-f 6.3+£0.3 DB4-1 3.0£0.1
ECS3-5 12.5+0.3 E1R-H-r 8.61+0.1 B3-r 6.21£0.2 EDR15-r 2.540.1
ECF4-f 12.0+£0.1 EDS24-5 8.5+0.2 CW9-r 6.1+0.4 E3L-E-! 2.3%+0.1
ECS2-5 11.5+0.3 EDS21-5 8.5+0.1 EDRI14.r 6.010.3 E3L-0-1 2.0+0.1
CWI15-r 11.3+£0.1 EDF20-f 8.3+0.3 CW14-r 6.0£0.4 E1R-}-r 1.7£0.2
CwW10-{ 11.34£0.2 ECF8-f 7.8+0.1 CWl1l1-s 6.0+0.4 E3S-F-s 1.3£0.2
EC11-r 11.2+0.1 EDL3-!{ 7.6+0.2 E1R-M-r 5.7+0.3
EDS8-s 11.0+0.1 EDRI1S.r 7.5+£0.1 EDS23-s 5.6+£0.2 :

I EM3.r 15.5+£0.1 DB4-1 10.0£0.3 ECS7-s 7.5%£0.1 E3L-G-! 5.9£0.2
ECS2-5 15.5+0.2 EDS22-5 9.510.2 EC13-/ 7.440.1 EC15-1 5.840.0
E2R-C-r 15.0+0.4 EM4.» 9.4+0.3 EDRI19-r 7.3£0.2 EDS10-s 5.5+0.1
ECL1-{ 14.7+£0.3 EM1.r 9.3+0.4 EDRI11-r 7.3+0.2 CW9-r 5.31£0.1
E3R-N-r 14.54£0.3 B4-{ 9.240.0 N2LZ-1-{ 7.0£0.4 E3L-D-1 5.0+£0.1
EM2-r 13.3+0.4 EC7-r 9.1+0.3 B3-r 7.0+£0.3 E3S-F-5 4.9+£0.2
EM7-1 13.140.2 ECI11-r 9.0+£0.1 EDS23-s 6.7+0.1 EDR2-r 4.8%+0.1
E1R-H-r 12.540.3 EM6-{ 9.0+0.3 ECl4-s 6.7+0.1 E2L-K-!/ 4.1+£0.1
ECL5-1 11.8+0.2 CW16-r 8.8+0.2 EDRI1S5-r 6.710.2 EDR1-r 4.1£0.1
DB3-s 11.6+0.3 EMS-s 8.7+0.2 EC10-5 6.6+0.2 EDS21-5 4.1£0.1
ECl6-1 11.440.4 EDF12-f . 8.7£0.3 EDF6-f 6.5%0.2 E2L-1-¢{ 3.940.1
EIR-M-r 11.44+0.3 EDRI13-r 8.6+£0.2 EDF5-f 6.5%£0.2 ECF8-f 3.5+0.0
EDS24-5 11.34£0.1 EDR17-r 8.31£0.1 EDRI18-r 6.3+£0.0 CW15-r 3.1£0.2
CW10-/ 11.0+0.1 E3L-0O-{ §.2+0.2 EC4-{ 6.3+0.1 E1R-J-r 2.9+0.1
EC12-s 10.7+0.3 EDRI16-r 8.0+£0.3 EDR4-r 6.310.2 EDL3./ 2.810.1
ECS3-s 10.54+0.1 ECé6-{ 7.8+0.1 EDS7-s 6.210.4 CWl1l1-s 1.7+£0.1
ECF4-f 10.4+0.2 CW14-r 7.8£0.0 B2-s 6.0£0.3
B1-1 10.2£0.0 EDF20-f 7.8+£0.2 EDR14-r 6.0+£0.2
CW13-r 10.0+0.4 EC8-r 7.5+£0.3 EDSB-s 6.0+0.3

=

r: MW Isolated from roots; s ; AT B Isolated from stems; f:

884 B8 Isolated from leaves; £ ¥782 4> B Isolated from immature seeds.
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