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Biological features of tolerant biocontrol actinomycetes
from the special environment

ZHANG Wei-wei,JIA Lin,CHEN Jin-feng,ZONG Zhao-feng
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Northwest A& F University ,Yangling Shaanxi 712100, China)

Abstract: [Objective)] This study explicated the pesticide tolerance and biological features of biocontrol
actinomycetes which were isolated from special environments,aiming to develop a new method for screen-
ing biological control strains. [Method] The conditions of fermentation and nutrition were preliminarily de-
termined by analyzing and comparing the suppressive activities of the fermentation broth and the dry
weight of fermentation products of candidate biocontrol actinomycetes. The pesticide tolerance and inhibi-
tion spectrums of candidate strains with bio-control ability were tested on agar plate and the colonization a-
bility in pot experiment was tested using dilution plate method. [Result] The test demonstrated that
Gause’s NO. 1 medium was optimal for the strain JSJF7 and SNB was the optimal culture media for strains
JSGF10,GXDM6,JSGF4,JSCK14 and JSJF5. The candidate bio-control strains showed strong tolerance to
50% benomyl,40% PCNB and 25% JS399-19. The candidate strains showed antagonistic activity to the
tested target pathogens, which suggested that they had wider inhibition spectrum. They could colonize in
the rhizosphere of eggplant and the strain GXDMS6 showed stronger colonization ability. [Conclusion] The
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biological control strains with pesticide tolerance from special environments were obtained and integrated

use of bio-control strains culture and pesticides could be achieved. The research also provided a new idea for

screening the strains with specific functions.

Key words: special environments;antagonistic actinomycetes; pesticide tolerance; biological habits; fer-

mentation conditions
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Eae el B AR T PR SNB & B 43
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CK2, b3 T 5 3 Ik, Frah i K & k31, R
2K S R A WS R R E A 50 pg/mL
K,Cr, O; MR [ 1 5 36 $5 55 75 3 7 M b e ik 46 7
RAE TSN B e B RE 1 . AR 30 d R 45
MRkl & 50 pg/mL K,Cr,O, B IC 1 23 4%
B SR Hi 0 P38 A ok 1) AR B A7
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Table 1 Effects of fermentation broth on dry weights of 6 candidate biocontrol actinomycetes g
B IR W

JSGF10 GXDM6

Nutrient solutions

JSGF4

JSIE7 JSCK14 JSJFS

G
S
X

0.683£0.005 ¢
1.035£0.009 a
0.965+0.014 b

1.095£0.007 b
1.550£0.010 a
1.15040. 055 b

0.84540.005 b
0.92040.009 a
0.85540.013 b

1.455£0.018 a
1.430£0.012 a
1.24520.021 b

0.865+0.009 ¢
1.645+0.008 a
1.245+0.016 b

0.8400.006 ¢
1.575£0.012 a
1.485+0.030 b

TE:CGPRFER I 1 SHIFRI L S" R SNB 5 30l “ XN K E TR 3R 2 [\ 5 [ S0 5 5 AN [B/NE 7 BE SRR 18 P=0. 05 7K 22 5

BF. RKAM.

Note:“G” means Gause 1 nutrient solution, “S” means soybean meal culture,“X” means millet nutrition solution, the same as table 2;Dif-

ferent lowercase letters after date of same train indicate significant difference at P=0. 05 level, The same as table 4.

R2 CHREDBMEZEARREBIREN S MEEREEHMEE

Table 2 Inhibition rates of 6 candidate biocontrol actinomycetes fermentation broth on target pathogens %
i SR RURERCHR g g g VSRt KW I
Strains Nulr}enl F’. o.f.sp C. gloeosporioides B. cinerea V. dahliae V.mali
solutions vasinfectum
G 33.3+1.6 b 53.3%3.4 ¢ 48.1£1.9 b 52.3+1.9 b 54.8+4.3 b
JSGF10 S 56.1+5.5a 81.7+2.6a 75.0+4.4 a 72.2+1.0a 64.5+1.6a
X 24.2+1.8 b 70.0+2.8 b 55.6+3.0b 50.0+0.7 b 61.3+1.7a
G 47.0+1.8 ¢ 73.3+2.7b 69.4+2.7b 61.1+1.7 b 64.5+3.4 a
GXDM6 S 77.3+2.4 a 81.7+1.8 a 87.0£2.0a 69.44+2.7 a 67.7+t2.1a
X 68.2+1.0b 81.7+2.7a 85.2+1.4a 69.4+2.2a 58.1+£1.1b
G 16.34+1.4 b 36.7+t1.5b 18.8+1.5 a 37.5+1.2a 27.9£1.5 b
JSGF4 S 30.0+2.3 a 46.7+2.8 a 18.24+1.0 a 37.5+£0.7 a 37.2+1.5a
X 21.3+0.8 b 45.0+1.7 a 9.7+0.3 b 34.4+1.1b 23.3+1.5b
G 23.4+1.7a 56.7+t1.2a 52.6+1.2 a 43.8+1.4 a 51.2+1.4 a
JSJE7 S 20.0+2.0b 53.3+1.0b 18.84+1.0 b 34.4+1.3 b 47.7+£2.2 a
X 12.5+0.7 ¢ 51.7+1.4b 16.9+1.4 b 46.7+£2.5a 51.6+2.2 a
G 29.3+£0.8 b 63.2+£2.0 ¢ 37.5£0.8 b 54.5+1.0 ¢ 12.9+1.7 ¢
JSCK14 S 72.8+1.3 a 85.5+3.2a 87.5+0.7 a 75.0+1.3 a 38.7+2.7a
X 15.24+1.4 b 73.7+£0.7b 30.5+1.5b 61.4+1.5b 25.8+1.0b
G 28.3+1.6b 47.4+1.3 ¢ 44,2+1.1b 59.14+2.6 b 16.1+0.4 b
JSJFS S 52.2+1.4 a 80.3+1.2 a 72.5£0.9 a 72.7t1.2 a 38.7+1.2 a
X 18.54+1.0 ¢ 75.0+t1.2 ¢ 30.0+1.3 ¢ 50.0+1.9 b 22.6+1.1b

T 25 B AR R 8 B 5 AR A /NS T8 R R7E P=0. 05 K ZER B

Note: Different lowercase after date of same train indicate of the same strain significant difference at P=0. 05 level.
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2.2 ERM&EET M HER T 2530 [ 1~5 pg/mL, X 70 20 AR B BF 1Y

HIZE 3 AT LUE . 6 Bk AR B IR X 500 Z |
A0 Y0 T GURY LA 25 0 S50 T I A B R 1Y i 25
PEL A AR TE 500 pg/mL T ARRE A K. XF 470 R4t
120 (1 25 W FIE 10~50 pg/mL.Xf 70 %5 I EFE A

i 259 B AE 5~10 pg/mL. 6 kAR By AR B X 75 %
TR A AR RRRAE 1 pg/mL AR R e
AR, TR JSIFT R JSCK14 1y T 24 1 45 H: Al 4
W2 HZERAUIE,

x3 CHEPMEENEARERNNOG A
Table 3 Tolerance of 6 actinomycete strains with biocontrol ability to the tested fungicides
A T A JoT e BE /
Selected (pg -+ mL~1) JSGF4 JSGF10 GXDM6 JSJFS JSJE7 JSCK14
fungicides Concentration
o 0.1 Tt ERTE ERE T — o+
TSREHEE 0.5 ++ ++ ++ ++ - +
Chlorothalonil
1.0 — — — — — —
o 1.0 SR SR T T o o+
1O AR B 5.0 +++ +++ +++ +++ +++ +++
Mancozeb
10.0 + + + + + -
‘ 1.0 ER T ER ERE SR SR
70%% R AT v 5.0 + + + + + +
Thiophanatemethyl :
10.0 - - — — — —
e 10.0 + e+ T+ F++ +++ +++
40044t 120 -
b 50.0 + o N o+ ++ +
100. 0 - - - - — —
o 100.0 Tt e+ F++ F++ +++ +++
0N ZHR 250.0 ++ ++ ++ ++ + +
Carbendazim
500. 0 + + ++ + —~ —~
100. 0 it A I T T+ T+
100/ T T s e
1070 LS 2 A 250.0 ++ + + + ++ +
Quintozene
500.0 ++ + + + ++ +
100. 0 SR SR T T - o+
25 7% W T i 250.0 +++ +++ +++ +++ +++ +++
JS399-19 :
500.0 o+ 4+ 4+ 4+ +++ +++

TE =" RIRTCH B K 5 7 R BT B A 5 7 RN TR SR PR B — 4G T U ROR R R S R — B

Note:“—"”
of magnitude is the same with CK.
A B Y £ e B A B R
M3 4 ] LAFE H L 6 Bk A= B T 4 1R TR PR X
FR g it L TR 15 3 3 — S A R T L IR
B35 £ 157 £ T T Pk =2 1) 8 4 B R A A — 5 2
S HAETERA T . A LETR AR R B — 5 1 e PR AE
U1 JSGF10 X T %5 2 7ln % a1 AY 40 1 71 FH ¢ 3 0 3

2.3

means no colony;“-+" means a little of colonies;“ -+ -+” means orders of magnitude worse than CK;“+ -+ +” means the orders

3K 56. 800 o FNF At g i TR A B — M. AR TA
TR T 25 A~ A 3 D BT 174 00+ 25 SRR R R TR R
A 26 0L B4 0 S A A 55 T oAt 8 e IR TR . ok
BT 50 Y0 I B R A« B R JSGE10 X K BiE 28 i
U5 R K ) 7R AR B PR P MR GXDM6 X IR 8 5 1
S BRJGE He 7 B 5 TR AR TSTE7 X6 J5e 6 ¢ I 7T

N

R4 CHREPRHEEY I MBEEERENNERN

Table 4 Inhibition effects of 6 candidate biocontrol actinomycetes on the target pathogens
AR T 12/ % Inhibiting rate
Target fungies JSGF4 JSGF10 GXDM6 JSJFS JSJF7 JSCK14
KA B B. cinerea 36.240.7d  34.5+0.8e  26.7£0.5e 32.4£0.8c 46.3%+2.0bc 30.3£0.9d
ik S C. gloeosporioides 42.9£0.6 ¢ 46.6+1.5 ¢ 42.9£0.7 ¢ 42.7£0.9b  50.340.9 a 46.1%1.6 ab
EERFEW G. zeae 43.840.6 ¢ 56.8+0.9 a 39.6+0.5d 33.3+£0.8¢ 41.740.5d 33.3+1.3 ¢
ZURBE W M. Piri formis 46.2+0.1b 42.0+0.8d 44,44+0.6 ¢ 34.3+0.4 ¢ 38.6+0.3 e 34.7+0.7 ¢
TR IE R E P. aphanidermatum 42.3+0.8 ¢ 42.1£0.5d 52.5+1.0a 42.8+0.6 b 44.04+0.9cd 48.5+0.5a
R e FE P. piricola 32.440.7 e 42.5+0.3d 48.2+0.4 b 48.84+0.5a 46.5+1.1bc 36.1%£0.8¢
R BIEE W V. mali 36.4+0.5d  34.1+0.9e  50.04£0.6b 34.1+0.5c¢ 43.24£0.9d  22.74+0.7e
AR M. fructigena 46.6+0.7 ab 44.3+1.2cd 48.84+1.2b  46.64+0.7a 48.24+0.2ab 48.240.7 a
KEBEGE K EEH E. turcicum 48.440.8 a 50.7+1.4 b 44.34+0.6 ¢ 42.84+0.9b 42.6+£0.7 d 44.04+0.3 b
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