WAL 2020,46(3):131-137 Plant Protection

ARyt mE Y £ aEr)/ MERE
HS57 R9¥sik

fuk, #EH, HEXE, ZFHE
CP AL BB R BRI, et 100193)

BE ANRGEFTRGEERMBERARSGHEDRERANG S AR, NEEEREZRITL P25 F ik
B 1 AR &K E HSS7, TR AR T bk HSS7 AR BT HRE I A A LA LA IR AER , T mafde
SE3E IRk M R LA K M RS R FAR T B e A AR R LR E AR R A AR 2% 64 By g R BT & wE
B 89 LS TR AR B4 AEFe 16S rRNA KB 53] A7 sf Lt A7 %58, 4R AW, B4k HSST7 Tap4) 3 #% R
BAK, b ab R ek H e n) F A 52. 4% AR LM R AT R oMk T W g R A 32. 1%, EHA 10" A /mL
o HS57 76F & 5 ik i A2t RAE E 0% 09 7 203, 4 51, 0% N 2 AP F 2k E 2 107 108 A /mL ¢4 HS57 3 &
FRRAr, E B AES T d BRI E FRAK, AT R E4F. S HSST BAR A N E W Strepromyces
parvus . Z—¥RIAEFH KN S A A K.

KR PEEH; RARER; Bk TFRE

mESES: S476.1  STEAARIRES: A DOIL:  10. 16688/j. zwbh. 2019224

Screening of Streptomyces parvus HSS57 with the biocontrol function and
ability to enhance the plant’s tolerance to water shortage stress
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Abstract The purpose of this study is to find a multifunctional strain to control cucumber wilt disease and enhance
the plant’s tolerance to unfavorable conditions. An actinomycete strain HS57 with strong antagonistic effect on
Fusarium oxysporum f.sp. cucumerinum (Foc) was isolated from the rhizosphere soil of the healthy cucumber plants.
The inhibitive activity of strain HS57 on mycelial growth of F. oxysporum, F. solani and Rhizoctonia solani was deter-
mined by using pair-culturing method. In addition, the effect of its volatiles on Foc growth was determined by using an
up-down co-culturing method with the plates separately inoculated with HS57 and Foc. The efficacy of strain HS57 in
suppressing cucumber wilt disease and its ability to improve the wheat tolerance to water shortage stress were tested in the
greenhouse by seed soaking with different concentrations of HS57 spores. Strain HS57 was identified based on the mor-
phological characteristics and 16S rRNA gene sequence analysis. The results showed that strain HS57 inhibited the myceli-
al growth of F. oxysporum, F.solani and R. solani. Among the three fungi, F. oxysporum was suppressed with an inh-
ibitive rate of 52.4%. Moreover, the volatiles produced by strain HS57 also had a good ability to inhibit F. oxysporum
growth with an inhibitory rate of 32. 1%. In the greenhouse assay, strain HS57 showed good control efficacy
(51.0%) against cucumber fusarium wilt at the concentration of 107 spores/mL. Seed treatments with 107 and 10°
spores/mL of strain HS57 also enhanced the wheat tolerance to water shortage stress. demonstrated by better
recovery of the seedlings than the control after 7 d-non-irrigation and re-irrigation. Strain HS57 was identified as
Streptomyces parvus based on its morphological characteristics and its 16S rRNA gene sequence analysis. As a mul-
tifunctional strain, HS57 showed a great potential for practical application.
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a, b, and ¢ indicate the antagonistic activity of strain HS57 on the mycelial growth of Fusarium oxysporum f. sp.

cucumerinum, Rhizoctonia solani and Fusarium solani

1 E#k HS57 3 3 s [ BB B9 AR IR
Fig. 1 Antagonistic activity of strain HS57 on the growth of three pathogenic fungi on PDA

2 HE¥E HS57T RERBEIRRXS Fusarium oxysporum
f. sp. cucumerinum T8 22 &K B9 FI1E A
Fig. 2 The inhibitive activity of cell-free fermentation
filtrate of strain HS57 against the growth of

Fusarium oxysporum f. sp. cucumerinum
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Fig. 3 Inhibition of the growth of Fusarium oxysporum f. sp.

cucumerinum by the volatiles produced by strain HS57
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Fig. 4 Cellulose hydrolysis ability of strain HS57
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Table 1 Effects of different fermentation broths on mycelial growth and sporulation of strain HS57

R S R4 SR A P 22 A AR AR O FeAfl s/
Fermentation . ik Biomass of Observation of mycelial X109 4~eml !
Characteristics of appearance . . .
broth mycelium growth and spore formation Sporulation
L . " L 9 d B ¥ 5K, F 4 2 B
MA1 W&w 6,5 d EHaRe, e 2 2 FE X ” g 0.9
A& B0, 5 d JEhRe 8, fRE A B A 2 A W22 F PN
MA2 A6, 5 d e 8 REEAR 1 T 22 4] W22k WeFEE R
M1 S [ESTS5 PN 3 d BN A, A iR 1.76
R2 AEBTIRER HSST 2t #E NAERHFERE"
Table 2 Efficacy of seed soaking with different concentrations of HS57 spores against cucumber fusarium wilt
AbFE HHE/ % S T T4 I/ % Biiia s/ %
Treatment Germination rate Disease index Disease incidence Control efficacy
T1 (90. 2£7.07)ab (58.6943.42)b 77.61 23.13
T2 (92.2+£3.92)ab (37.3943.97)d 57. 38 51.03
T3 (88.2+£5. 88)ab (52.04=+4.95)c 74. 04 31. 85
CK1 (96. 141.96)a — — —
CK2 (76.845.88)b (76.3542.80)a 86. 80 —

D) Fh B EE EAriEE . SR E TR RS Duncan B B A% 2250 5616 P<<0. 05 K F-22 5 .35,
CK1: 8 A HIJC R 7K B 30 min; CK2: 8 JINFFF7E 10° 4/ mL (24T i e R E LAY (Foo) 17 H R 30 min; T1,T2, T3 8 JNFpF
FEVREE Ry 10°4/ml 1) Foc fAFHANMREE 43512 105,107 F1 108 A4~/ mL [ E#E HSS7 iR AR R 30 min,
The data in the table are the means=®=standard deviation. The different letters in the same column indicate that the difference was significant
at P<0. 05 by the Duncan’s test.
CK1: Cucumber seeds are soaked in sterile water for 30 min; CK2: Cucumber seeds are soaked in spore suspension of the pathogen Fusari-
um oxysporum f. sp. cucumerinum (10° spores/mL) for 30 min; T1, T2, T3: Cucumber seeds are soaked in the mixture of Foc spore sus-

pension (10° spores/ml.) and strain HS57 spore suspension at the concentration of 105, 107 and 10® spores/mlL., respectively.

2.6 MR HSST 3/NEM R EE BRI 104/ mL JRZFPAEREEE 10° 4/ ml ZEBEAITE KT HE B it
ZARIWREE HSST 7R B/ N AETIOK 5 R0 RS 25 TR R i R A
AEPRS FEGE K 22 i RIS RE T ANl 1074/ ml F1 4Al&] SALSB s OB IS rl /N2 3 5

LS

A MR
R K N

AR b BE G 5 AL BN A2 KR UL BAYT diak A B S FEHEK 2 dJ BN 2R EDIRVL; 2 TR AR AR IR by cFId TR T HS 574 7 Bis i
RAALEE, YKEESR 105 10711034 /mL

A demonstrates the wheat growth status before water stress treatment; B demonstrates the resilience of wheat growth status after 7-day water shortage
stress and 2-day post-irrigation ; a, Seeds soaked with sterile water as the control; b, ¢, d, Seeds soaked with spores of strain HS57 at the concentration
of 10°, 107 and 108 spores/mL, respectively

B 5 ME HS57 2 AL/ N E T R 48 T8I

Fig. 5 Effects of seed soaking with actinomycete HS57 on wheat tolerance to water shortage stress
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Streptomyces parvus E@Iﬂ{ﬁ‘ﬁﬂy 99. 86%0 7’!%}%@5 6 Wk HS:ZEEEE{ngJ:HI‘J%%%?&‘
Bk ( neighbor-joining method. N> WAL T Fig. 6 Morphofgf ;'Jiiﬂcij::\ s(plo(:‘(: >c<l1)ain and spore of
AR (P 7 L T bk HS57 5 S, parous BAEF—43 ' . o

strain HS57 on Gauze’s medium (100X )
. RRIESERESS A 16S rRNA JEEH F 514347
HS57

6
Streptomyces parvus (KX712241.1)

Streptomyces parvus (MF359745.1)
68

Streptomyces parvus (MF281087.1)

Streptomyces nigrescens (LC027721.1)
9
%9 Streptomyces lydicus (FJ799181.1)

Streptomyces chattanoogensis (JF827350.1)

64
Streptomyces lydicus (NR 026444.1)

Nocardiopsaceae sp. (JQ234928.1)

0.0100
BE7 ET 16S rRNA EEF IR SHEEME HSST B RE L TR
Fig. 7 The neighbor-joining tree of strain HS57 based on 16S rRNA gene sequences
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PUBER OO BTG ZER R B Ak 51,5800, (HJEH Rk AR R H A e 38 op Bt 5 (02 9 9
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