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Screening, Identification and Control Effect of

Biocontrol Streptomyces against Tomato Root Rot

TIAN Lin, CAO Shang, ZHOU Xu, WANG Yang

College of Plant Protection, Northwest A& F University , Yangling Shaanxi 712100, China

Abstract; Tomato root rot, a prevalent and destructive soil-borne disease, severely affects tomato roots.
To obtain high-efficacy biocontrol strains against this disease, this study isolated and identified the patho-

gen from infected tomato roots, designating it as the target pathogen, and screened Streptomyces strains
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with potent antagonistic activity for disease suppression and growth-promotion experiments. The results
demonstrated that a pathogen isolated from infected roots was identified as Fusarium equiseti through
morphological observation and molecular biological identification; Twelve antagonistic Streptomyces
strains were selected via plate confrontation method, among which strain SC-6 exhibited the strongest
inhibitory effect, with an inhibition rate of 56.00%. Strain SC-6 was further identified morphologically
and molecularly as Streptomyces albireticuli. The 100-fold dilution of SC-6 fermentation broth significant-
ly enhanced tomato seedling growth. increasing plant height, root length, aboveground fresh weight, and
underground fresh weight by 60.41%, 81.84%, 176.19% ., and 42.22% , respectively. Pot experiments
confirmed that SC-6 effectively controlled tomato root rot, with a control efficacy of 50. 02%.

Key words: tomato root rot; Streptomyces albireticuli ; biological control
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TIH )@ (Fusarium spp. ) MIAKTE® (Trichoderma spp. )™ . i %5 W LA G 0% 77 4 £ 5 09 vk A AR 34 i 1 44
Kl AE R ML NAUF IR EE T 20 2 RGP Y A Y &R ERET . 2016 4F Goudjal % 43
Bih 3 MREETETA . REXT 512 AR 1 S 6L Bl U0 T Y TR 22 A K R B SR BN A R Bt s W AR TR R
A, BER R BE T AR R PR, AR AR, BURTE/N, TTHAT @8 BRI, Tl LR e
PR TR R AT, X OO0 Ul B 2 T AR AR 0 BTG A Iz i 0 T S, R T, A BIE ST DA P 4 R
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TRIEE T AW 5. P AR H &R BUK R DNA, SR TS 00k, x5
DNA FJH ITS 4@ A5 (ITS1: 5'-TCCGTAGGTAACCTGCGG-3"; ITS4: 5'-TCCTCCGCTTAT-
TGATATGC-3") AT PCR P8 . XF4™ 8 5 1 7= P E 47 e R I, DU O B 09 25007 1 O 1 s % R bk
YR A PR A A 52 DNA I, 545 54 NCBIChttps: //www. ncbi. nlm. nih. gov/) 147 BLAST [A]
PR LEXE, AR S T RE . IR R MEGA 11 8438 i3 NeighBour-Joining (N]) 35 52 8 R 4t & & W 1 #4)
#, EAE 1000K,
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DA 55 380 00 2 7511 AR T 9 i D T Ry S i D TR, DA S 3 IR A B R R O A BT, R H P ARORT IR U T
Xof 7 AL JEE 5 0 D P AT P RICR R AR B TR . R AT AL 2R e I R AT B AR 6 mm (B DF, P 221 W) T 2
T PDA 85 57 57 M 00 v e, 78 5 0 RE 46 1 28 4 ol A 97 11, LR 6 8 A B TR I) ) A T A A X R, A
28 “CRHEFR 7 dJi, WX HR AL 1 9% AL AR TR 8 0 2 A%, R R A E A 3K,
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2.2.2 HFAMFER

H P 25 37 NCBIL B Hexf, o ITS B )F 505 KWL E (F. equiseri) A B AR, BT
ITS F:H 750 A NT 2t A7 06A R, 45 2R 5 7R AR 9 5 5 18 (SCG ) 5 R ISR L T8 (F. equiseti ) RAE— K
(P 3) 22 12 b DX 3 MR8 9 140 B30 T R AR IR FL 18T (. equiseti)

49 Fusarium equiseti MO157

100 { Fusarium incarnatum SN10
o4 Crepidotus roseus voucher FFAAS0219

— Fusarium pernambucanum PCF34
Fusarium oxysporum CF-2
69— Fusarium verticillioides FBO
Fusarium longifundum WZ-897
100 Fusarium ipomoeae LXYB20

62 —————— Fusarium pernambucanum TAL1A

43 —_|: Fusarium cf. incarnatum-equiseti PaB-3
42

Fusarium chlamydosporum PKS11

Fusarium sulawesiense SG68
3 ETITS EEARFIIAN ZHENRELZER
2.3 EPEHBEEMNFELER
SR GT URE 25 R s, 12 b AR iy TR G e at AR A AR . o SC-6 A TR RO B 4. R AR T
ik 14. 00 mm, PR FEATIK 56. 00% (F D,
K1 RHEEPENEMRERFRAONELZMMER

GER7S WA/ mm WiE=x/ % [GR7S WA A2/ mm WA/ %
YC2-2 13.8340. 75a 46.13+2.51b LX-24 9.83%1.17e 32.78+3.90d
YC2-3 10. 6740. 52de 42.68+2. 07be XN-04 11. 1740. 75¢d 44.67+3. 01be
YC2-17 13.8340. 98a 55.3343.93a HN5-13 12.340.52b 41.11+1. 72¢
YC5-14 7.00=0. 00f 28.000. 00e scI 12.1740. 75be 40.56+2. 51c
YC5-15 14. 00=£0. 82a 46.67+2.72b S10 7.50£0. 58f 30. 00+ 2. 31de
LX-18 10. 174 1. 17de 40. 67+4. 68c SC-6 14.0040. 40a 56.0040. 64a

E NEFRARFFRR p<0.05, BRAEGIT¥EL, FH.
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RGN, PR SC-6 75 9 MR A AR R (B O, TEAREEFE ERFR, PR AR
TEOA —E 2N, TEm R — SR IR BR 22 BB 0 78 ISP1 ik BAE K Edr, RAEWZ %, K
B . k¥, mAEREBEREOTEREARGE D,

a. ISP1 b. ISP2 c. ISP3 d. ISP4

4 EBE#SC-6 EREFELHNERRKS
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2.4.2 AFAIEIFRE
SRR, AR AR SC-6 ] LUF R 22 8o 5 A U0 . S RER BT Rn Ao . 2 U0 A 22 200 B AR
TE A K AR T L o P R R T 5 BE 7 AR AR SR BB A0 5K 5 a] LU A W EE [ AR AL s ARSI . pH fEN 5~10,
JRJE N 10~45 C (K 3),
F3 EPEH SC-6 BB E LT

3/ SC-6 AR SC-6 HA 8 br SC-6
T % + il R it + 4475 iR ik +

£ 3 + fiE PR 55 - TE M3 K A il +
& W - Ak — PR S +
2 7L - PRE& - RAR +

FEAH + H &R + 2 ful +
(TR (SR — fil§ TR 21 + Jix i +
SR + B AR + NaCl/ % 1~6

JUL R + B B v Ak — pH 5~10
H R + 2 1 [ + M/ C 10~45

W =R BB s 7 B S R
2.4.3 WAL

FBE T, EPi Rk SC-6 FENEZ M LR 2 A AW R HERIE, HAETLESME, BT
FRIR, RTOEH (B 5) .
2.4.4 HTAEMFER

WP 25 R AE NCBIL B bxd, 45 WoR, WHRIF 915 H M 4E R # (Streptomyces albireticuli ) H %8 & 1Y
AR . 55T 16S rDNA JER P R A B, 2528 WoR SC-6 5 H MEER T (S. albireticuli) BAE—
X EE 6), IR T AW EYEE, $ SC-6 %@ M EETER (S, albireticuli)
2.5 SC-6 EBRNBEMPYBHEYENZ T

M2 4 AT, AR BT R SC-6 & T X 2 i 40 i A W) & 19 52 el el R BRI 100 5. 1 000 %
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b. XA

a. W%

Es5 £BEKSCOSERLMBATFHARBREURER
i{: Streptomyces kitasatoensis
85 Streptomyces eurocidicus strain NBRC 13491

Streptomyces roseoverticillatus strain ZZ, 057

85

70

Streptomyces narbonensis strain J-1-13

100

Streptomyces syringium strain 20320

76 Streptomyces olivoreticuli strain RCST07
i) S— Streptomyces viridiflavus strain NBRC 15799

49

Streptomyces tunisialbus strain

100

48 Streptomyces hachijoensis strain LZ14-41

Streptomyces netropsis strain SXYM16

Streptomyces luteus strain AB-03-05-02

— SC6
10l—— Streptomyces albireticuli strain MDJK11

Kitasatospora aureofaciens CAU 1573

Bl6 ETI16SrDNAFIHBNRZLZER
WL 10 570, R DA, A BT bR SC-6 % B TR AL BHLIS (14 7 756 4 15 AH G A Rtk B 0 F o R AL B, 43
W12 B B 0% (2 30F T A 40 B 2R, b 100 A5 VAL B85 i 4 i 2R K O T L flb b B, R AR B B BR SC-6 &
BEVR 100 A VA4 A SR R (BT 70 bk ARG, b 6 0 5t Rt R 6 o 43 00 3 0 T 60. 4126,
81.84% . 176.19% 1 42.22% ,

R4 EPHE/RSCOABRINEMDEENENR N
e B/ i8N Hb bR/ b R TRUE/ HUFEEFIE/  HR TR/
cm cm g g g mg
CK 31.17+1. 26¢ 13.93+1.0lc 3.5740.42¢ 0.154+0. 03¢ 0.45+0.05b 27.00+4. 36b
10 {5 & 41.934+1.02b  16.00+1.00ab  7.39+£0.45b 0.3540.07b 0.56+0.12ab  50.33+7.57a
100 fi5 & 50.00%2.60a  25.33%3.51a 9.86+0.88a 0.48+0.23a 0.64+0.09a 51.67+5.67a
1 000 f5¥ 45.23+2.20b  20.404+3.17b 8.3740.09b 0.4440. 08ab 0.5840. 13a 51.33+7. 64a

2.6 SC-6 & B ik xtE iR g fm BB iE R

AR 45 LW, B RR SC-6 k2 24 57 CFF RGO 8 52 kb 3 4y m 5 28 A ARG 3% M TS 0 1 o 1 4R
B RIRHR, Hod SC-6 A B4 50. 02 % , Ak 2# B3k (1K 8 FI52 5).,
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a. XA b. 10{5& c. 100f=5% d. 1000f=3%

Bl7 BB SCoMEMPHREMEAYR

a. SC-6HEIRE b. FHEEERHERE . WBRE

8 7 [E) b 3 Xt b AR I 9w B B A R

RS EBHEKSCo EMREBIARBERR

Qb B 9 1% 48 4L RIR/ % AHXT B 3%/ Y6

975 5L T 93.3340. 00a 71.11+2. 55a —
SC-6+ 4 JiL 1 62.22+3. 85b 35.554+1.92b 50.02+1. 19a
G G R 57.7747.70b 32.2241.92b 54. 6443, 46a

T 7301 AR T 9 A F 25 ol i L TR ARE e S LR . T AR 0% T A58 AR O B T 3 A LA A e T A
(F. oxysporum) 3 ERPIALE" , BAHE W Z B (Rhizoctonia solani)"™"" | J§ 55 8 (Pythium aphani-
dermatum)""" | FEFGEMRIE B (Phytophthora sojae) " %, AHFFE M BK PG 45 5 BH T 2 5t AR T8 9 & A 7™ 32 1) b
HOR AR BAURERE . 43 85 1 MO IR TR . 255 T8 A2 01 A2 W 2 S 08 1 OB 8 12 b, DX 3 5 AR TS 9 1) 80005 T
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AR HRALTE (F. equiseti) , LW FNE PE Ib T 5220 54 Hb DX S0 M i3 v )8 25 1 .

FUEERE T (S, albireticuli) B H RIRFFE 3D AUA 19438 b BE 78 43 1 B HE 76 2R Wy By 3 O 11 9 B R 7%
T3 1 R A R RRGE T 1955 AR, R gk 7 AR S Ao X IRg 52 50 & 1 I BE B I (S albireticuli)
ZX-10-4 B AT 5 H0 0 7 3 28 06 0% J5 8 (Verticillium dahliae) B9 M2 W) 1% Ve, 10 5% % B W06 97 SO N
43.76 % . AWFEIR L 1 Mk 6 B SC-6, X 2 Al AR 9 4B B AE 50. 0204, AR AE 2GR AH X B
hF O AHE ., Wang 227 BRI W4T 8 S, albireticuli MDIK11 ELAG A2 354 4 4 K 0 VE . AR BF5E
B M BE R TR SC-6 RE B R0t H/ AL B ALK . SC-6 & BEWE 100 15 Ab B 2 i 4 i O bR L IR
M b 60F S5 A R T R B RN AN T 60. 41 %, 81.84% ., 176. 19 % Ml 42. 22 %, HAR A= &% B AT fig 5 43 Wb
Wk 2R (TAA) B Bk R AR AR G, Bk — BT, £ 2 57 R I 2K 28 2 fLFF 1 (Paeniba-
cillus polymyxa) HP8-1 Xif F i 32 B MRS 75 H AT WA W A B 96 %8031 (57.41%) . Wang VYR A B R AN
HEFE T MDJK11 H1 P 855 25 5 MDJK44 X T 50 B 557 BAT SE4F p P 70 i ACR . ABESE SC-6 1y Il A
MEAEH 56.00%, 5B BT RL (50.02%) BAR W&, BAG A B KA T 25 |, Kok o]l i 5 2F /47 &
(Bacillus subtilis) 8 AW 5 %5 18 B BC . ) Bk [R]24007 HF — 25 44 5 1 [ B 26
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