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Disease suppression and growth-promoting effects of the culture broth of a biocon-
trol strain LB-1 on cucumber LIU Cai-yun*, ZHAO Jing (Key Laboratory of Biochemistry and
Molecular Biology in University of Shandong Province, Biological and Agricultural College, Weifang University, Weifang
261061, China)

Abstract: LB-1 is a newly screened biocontrol strain of Chaetomium subaffine. The disease suppression and
growth-promoting effects of LB-1 culture broth were clarified with cucumber as donor plant in this study. The
disease suppression effects on Fusarium wilt and powdery mildew of cucumber were detected using root-irriga-
tion and foliar spraying methods, respectively; the growth-promoting effect on cucumber was evaluated through
seed germination test, pot seedling experiment and biochemical assay. The results showed that LB-1 culture broth
has little inhibitory effect on cucumber Fusarium wilt, but significant biocontrol effect on cucumber powdery
mildew was obtained. The control efficacy on cucumber powdery mildew was reached to 48.86% when cucumber
seedlings being foliar sprayed with LB-1 culture broth 24 h after the inoculation of Sphaerotheca fuliginea. The
seed germination rate, root length of cucumber being treated with LB-1 culture broth for 24 h were significantly
higher (P =0.05) than those of control cucumber seed. The growth and development of cucumber seedlings
could be promoted when being treated with seed soaking, root irrigation or foliar spraying of LB-1 culture broth.
No obvious siderophore production, hydrogen cyanide production, nitrogen fixation and phosphate solubilization
abilities were detected from LB-1, but its indole acetic acid (IAA) production ability was prominent. These
indicated that LB-1 culture broth could inhibit the occurrence of cucumber powdery mildew, promote the seed
germination and seedling growth of cucumber, and its growth-promoting effect might be obtained through IAA

production.
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Table 1

L

Effects of LB-1 culture broth on Fusarium wilt and powdery mildew on cucumber plants

Treatment Disease

Disease index Control efficacy /%

Root irrigation Fusarium wilt

Control Fusarium wilt
Foliar spraying before inoculation Powdery mildew
Foliar spraying after inoculation Powdery mildew

Control Powdery mildew

5.40 a 2.70
5.55a /
37.80 b 30.39
2777 ¢ 48.86
54.30 a /

Note: Different letters indicate a signficant difference at the 5% level.
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2.2 LB-1EFRMNERNEKNREER

221 sERAFH LG T BN 7 LK
Forh LB-1 $5 3R R +2= 18K (LB-1 55 7R ORI A =
Ty AL PR RFP 77656 4 d Je i kA5 22 57
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Effect of LB-1 culture broth on cucum-

Fig. 1
ber seed germination

A Distilled water; B: LB-1 culture broth and distilled wa-

ter; C: LB-1 culture broth.

Table 2 Germination rate and root length of
cucumber seed treated with LB-1
culture broth

Germination Root length
Treatment
rate /% /mm
LB-1 culture broth+ water 85.00 a 42.78+3.81 a
LB-1 culture broth 73.33 ¢ 2.68+1.44 b
Control ( distilled water) 80.33 b 39.01+£3.38 a

Note: Different letters indicate a signficant difference at the
5% level.

222 MENGAKGH R ARG R K
P, 550 B TS REAH G, LB-1 535 2 A EAR
A W S, X TR AR ARk B ARG 2B 25
FAIREER 7 Uy o oS Gy T AN N 17 B i 2
b BRI AR A KR R ] R A AN [
FEREPEHEAE T . b EAR AL BRI AR ORI T
HAb B (£ 3)

2.2.3 RAMFH A LB-1 PR AEY RS2
fri g5 R Aan il 2 frs, BB 2-A A] 1, LB-1 1557
W5 TAA KRR A5, TRA AR IR LT €6 (A
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Table 3 Growth parameters of cucumber plants being treated with LB-1culture broth

Growth parameters

Treatments ofLB-1cultre broth

Seed soaking Foliar spraying Root irrigation Control
Plant height/cm 22.24 + 4.08 b 28.78 + 3.40 b 32.87£692a 18.93 + 4.40 ¢
Root length/cm 5.56 £ 0.85 ¢ 6.75 = 0.67 b 7.80 £0.92 a 525+ 1.14 ¢
Stem length/cm 5.890 £ 1.16 a 6.86 £ 0.92 a 7.60 = 1.00 a 5.74 + 1.46 a
Stem girth/cm 1.98 + 045 a 1.77 £ 0.22a 1.99 + 0.30a 1.77 £ 0.27 a
Leaf area/cm” 56.29 + 14.68 b 59.68 + 7.29 b 66.29 + 13.79 a 43.14 £ 13.73 ¢
Fresh plant weight/g 10.29 = 4.29 b 11.13 £ 1.96 b 13.34 £ 5.78 a 6.42 + 2.44 ¢
Fresh root weight/g 0.43 £ 0.19b 0.53 £ 0.14 b 0.93 £ 0.44 a 0.33 £ 0.13 ¢
Dry plant weight/g 0.87 = 0.46 ¢ 1.10 £ 0.22 b 1.48 + 0.68 a 0.67 = 0.29 ¢
Dry root weight/g 0.08 = 0.03 b 0.06 = 0.02 b 0.10 = 0.05 a 0.04 = 0.02 c

Note. Different letters indicate a signficant difference at the 5% level.

A CAS Myt 3R3E FAK 4 d Jo, 75 R B G 97 3
WA R AR, RIE A BRI 4 (F 2-
B) . LB-1 2Ry R [ 0k I 1 5 5 1 15 5% 4
d J& VARSI 1 35 35 b LB-1 B V% 8 BB B A B
IR (B 2-C), AR TR AL B LB-1 4 Ky
(¥ 2-D) ,%W] LB-1 & A 7w A% E GE /), LB-1
A B AR R FRIE PR R G B IR 56 vk
PR IR v 3 %) D 4R €A 9K Oy i i €5 T R AR
b, 3] LB-1 Afighs ™ A= SR (K 2-E)

Fig. 2 Growth promoting factors produced
by strain LB-1
A: IAA production; B: Siderophore production; C: Phos-

phate solubilization; D Nitrogen fixation; E; HCN produc-

tion.
3 itit54&ie

A B R T A A A T S SR e S A I
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J R AR BVE AT, B - 580 52 2 P45 A e 23 X HAT
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Wi AR B i I JHEE SR T W it T AR SR I
AR, SEg st R R A B LB-1 35 5ROt
TR TAEAR I B 1, DF G5 7 R S L TR 4y o
JEW R LB-1 IR AN A 1% A B2 55
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KB IAA ERIR B R 1Y A K A T RE
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