#a R 5 4R 2023,38 (9):1103-1111 http://www.fjnyxb.cn
Fujian Journal of Agricultural Sciences doi: 10.19303/j.issn.1008-0384.2023.09.012

Wi/bhar, fRaBOR, wbiur, A5 EMAR PRk B RO AT A R A R ACR BT ] Al 2023, 38 (9): 1103-1111.
CHEN X C, XU J R, GAO P Y, et al. Identification and Inhibitory Effect on Lasiodiplodia theobromae of Actinomycetes in Camellia sinensis
Rhizosphere Soil [J]. Fujian Journal of Agricultural Sciences, 2023, 38 (9): 1103—1111.

2 IR R 25 B 5 7 T B A A 6 & — T R B 5

12 1 s g1 1 . 1 . 1
Rk, fheR, B3, FEX, AFE, 22,

B, k!, mas', k!

(1 SRMIBIE PR e S & b, M BN 362000; 2. AR E TRFE¥0, ma &M 350002;
3. RFBINE R AR B G poL, wE mF 354300)

O E: [BR] WNEWRE LSBT R &, RBUEFER YA, I 0 38 7T 7T 6 € 160 18 35 Bt i ik o
(535 RAHRBISR AL = X Rkt B fmalifh, SRR H M i Xt 16S rRNA LK 51 Fi s
ERGERTFW, SERETOESEMEE ; RS E I TR S, [ER]1 (1) 43048 81 kAR
TR B B Bk, 4 0 SRR T 8% B B Streptomyces (54.32% ) . 15 AT B Arthrobacter (27.16% ) . T 1 Microbacterium
(11.11%) . 4t B 31 5 Kitasatospor (4.94% ) F4G /NFF T Curtobacterium (2.47%) 5 5 (2) 5 8 A 2 B Bk AH
b, ABLUEE /N T 98.65% M IR A3 Al AL A 20 5 (3) £ ] mJ 36 (8 S B F IR0 56 07 B 5, RAR 7 ke o 400 B O ke
B, HoPHER I ON31688S I R i, 5% 63.92%. [0 iFE I ZWARPR 139 28 & 25 3 5 (0 Bl 26 1 ¢
U5, BRI A M8, Hoh— il 53 ol LA 0 i 1 2 By B R

KBRIR: EWABR 1, MZRE; AT BT 16S rRNA Z[H

FESES: TS201.3 XEFRRES: A MEHS: 1008-0384 (2023 ) 09-1103—09

Identification and Inhibitory Effect on Lasiodiplodia theobromae of Actinomycetes in
Camellia sinensis Rhizosphere Soil
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Abstract: [ Objective]l Actinomycetes collected from the rhizosphere soils of old tea plants were isolated to screen for
species unknown previously and their potential pathogenic inhibitory effect. [Method] Soil specimens were gathered from
the target lots at Shuixian, Fujian to isolate actinomycetes by plate culture. Phylogenetic trees based on 16S rRNA gene for the
isolates were constructed and diversity index calculated in the tea plant rhizosphere soils. [ Result] (1) Eighty-one
actinomycete strains were obtained that belonged to Streptomyces (54.32%), Arthrobacter (27.16%), Microbacterium
(11.11%), Kitasatospora (4.94%), and Curtobacterium (2.47%). (2) In comparing with the reference strain, 20 of the 81 taxa
showed less than 98.65% similarity. (3) Seven strains of the Streptomyces significantly inhibited the growth of Lasiodiplodia
theobromae, of which, the one code-named WY S-24 reached the highest rate at 63.92%. [Conclusion] Abundantly diverse
actinomycetes resided in the rhizosphere of old tea plants in Wuyishan region. They were a rich resource for in-depth studies
and development for biological inhibitors against plant pathogens.
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W58 & XY & B KA (Camellia sinensis,
“Fujian Shuixian”) J& iR 5 245 T2 M Fh, 58 5 FE A
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AVF 2 KT A Wb i6 B bRz F T A & By 36 Fi 2R
B DR 0 O, H A 2 AT 2 2 TR
AL TR SRR A Zhou 45 i pE R
& ( Streptomyces. sp. HSL-9B) iz F T 15 R 89K J5 TR
fif R T WA SO RE A A8 B 3 2 R I B SRR 1Y
29, BiiR2E ik 79.70%. HEiA S il E 61
FEPUR BRI R, XU 4 4y B B — R 2
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Fig. 1 Sites for sampling actinomycetes in old tea plant rhizosphere soils at plantations in Wuyishan
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A: Genera of Actinomycetes; B: species of Streptomyces; C: species of Arthrobacter.
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Fig.2 Actinomycetes taxa
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ON165538 ), 98.00%~ 98.65% fY ¥ 1£ Hr ¥ Fh 9 #k ON165529, ONI165532, ONI165534, ON165535 #ll
(ON165519, ONI165520, ON165525, ONI165526, ON165536 ),
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Table 1 Comparison between actinomycetes isolated from old tea plant rhizosphere and that closest to reference strain
WSS SARAB R K 8% 5 LI EA N AL
Accession No. of strain The closest type strain and its accession Chinese name Similarity/%
ON165519 Microbacterium proteolyticum (KM359785) BB KT B 98.08
ON165520 Microbacterium testaceum (BJML01000022) P BEAUAT B 98.53
ON165521 Streptomyces acidiscabies (D63865) RS EEE 97.91
ON165522 Streptomyces pseudovenezuelae (KQ948163) SBREEE 97.56
ON165523 Streptomyces acidiscabies (D63865) RS ER 97.94
ON165524 Arthrobacter livingstonensis (GQ406811) FSCH ST 97.97
ON165525 Arthrobacter bambusae (KF150696) P AFE 98.63
ON165526 Arthrobacter bambusae (KF150696) (NN 98.42
ON165527 Streptomyces xiamenensis (EF012099) EI#%EBH 97.55
ON165528 Streptomyces alanosinicus (AB184442) R R 97.43
ON165529 Streptomyces graminifolii (HQ267984) AMHEBE 98.58
ON165530 Streptomyces acidiscabies (D63865) BHEEERN 97.96
ON165531 Arthrobacter livingstonensis (GQ406811) FISCH S A 97.46
ON165532 Streptomyces acidiscabies (D63865) BHEEERN 98.56
ON165533 Streptomyces philanthi (DQ375802) BB 96.73
ON165534 Kit spora p tica (MT760550) — 98.54
ON165535 Streptomyces intermedius (AB184277) FIM SRR 98.61
ON165536 Microbacterium proteolyticum (KM359785) BT 98.22
ON165537 Streptomyces griseocarneus (MT760576) KEBBE 97.80
ON165538 Streptomyces aquilus (MH718844) IREEER 97.78
ON316876 Streptomyces ardesiacus (DQ026631) Tl R B 5 AT 99.16
ON316877 Streptomyces pratensis (JQ806215) Fitth B B A 99.56
ON316878 Streptomyces mexicanus (AF441168) VAR 98.92
ON316879 Streptomyces halstedii (AB184142) IR B 99.86
ON316880 Streptomyces microflavus (AB184284) IR 99.36
ON316881 Streptomyces badius (AY999783) Py | 99.03
ON316882 Streptomyces zaomyceticus (AB184346) VP KBRS 98.95
ON316883 Streptomyces niveus (DQ442532) THEHER 100.00
ON316884 Streptomyces xylanilyticus (LC128341) — 99.92
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ot
bR AR bR 2 5 S AL
Accession No. of strain The closest type strain and its accession Chinese name Similarity/%
ON316885 Streptomyces rochei (MUMDO01000370) IR 98.88
ON316886 Streptomyces coelicoflavus (AB184650) KGR 98.95
ON316887 Kitasatospora xanthocidica (AB184427) — 99.50
ON316888 Arthrobacter bambusae (KF150696) T 99.50
ON316889 Arthrobacter gyeryongensis (JX141781) KR 99.06
ON316890 Microbacterium proteolyticum (KM359785) — 99.02
ON316891 Microbacterium azadirachtae (JYIT01000023) — 99.29
ON316892 Microbacterium paraoxydans (BCRH01000180) — 99.22
ON316893 Curtobacterium citreum (X77436) Frdg /T B 99.36
ON316894 Curtobacterium albidum (AM042692) — 98.79

MR R SRR BRI AN T98.65%

Bold font indicates a less than 98.65% similarity with reference strain.

HrefE
bootstrap
+ 0.50

« 0.63
® 0.75

® 0.88
® 1.00 ELHIR
0.01
Tree scale ——

HLAR 2R 5B AR AR LB /N T 98.65%.
Bold font indicates less than 98.65% similarity with reference strain.
B3 ZHMREIEPAIEFREERGLEHLR

Fig. 3 Phylogenetic tree of culturable actinomycetes in old tea plant rhizosphere soil
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mE 3N, TR MR W (S
acidiscabies ) 5 R W #% % W (S graminifolii)
Z 533 FAEA 10 D RRPR, X EETEARE 515 SR
EE®ESEGNAM6 THREE. MWHFRE (4
bambusae ) A7 M43 14 A H Ak, ON533552 52
AL BE fe B (99.71% ), ONI165526 4 Bl )& #% ik
(98.42% ). ON165520 FT7E /Y 43 A 3 Wbk, He
WO YRR @ R R, Hoh ON316890 Al
ON165536 5 & K UAT I (M. proteolyticumd ) i)
AHABLEE 43531 A 99.02% Fl1 98.22%, ON165520 5 Fi iz
AT (M. testaceum ) WIFLIEE N 98.53%, SJE ]
%% % W (S, xiamenensis ) ¥ L E R 97.55% K
ON165527 5 HAMEE 8 W A8 T [ — K32, HEEEE
WHZhAG, SAERZBEAMN, THRSE. 5
WE TR BE RS (S, philanthi) K AL B R 96.73% HY
ON165533, &AM 5% b & M = T AH DL BE fe Ik 1Y
WAk, HEEEE6O, TH, SERESGE%.
RS RY, EIMRER EER A S E EE L
R ks el
2.3 AR E B AR E RS R

ORI R 4 Fn g 2 Bros, Lk ] 7 Bkt
AL AT R e g0 HA FLBH S AR P AR B, NCBI
5 4 0 ON316884, ON165521, ON165523,
ON165532, ON316885., ON165522 fll ON165537,
TR, YA B0 A K S dRE, BIEEY

[ON316384§

A CPAIET: B. AR .
A: Front of petri dish; B: back of petri dish.
E 4 SBEEHUREERNAIAIE @ 24 KA IMHIBR
Fig. 4 Inhibitory effects of highly active actinomycetes against
L. theobromae

R2 BEFUEMERIAAIE® B iEER
Table 2 Inhibitory effects of highly active actinomycetes
against L. theobromae

HkEIL S
Accessions of strain

o SR T ELAR ElliES

Diameter of pathogen/mm Inhibition rate/%

CK 90.000 —
ON316884 59.725+0.111 33.64+0.37
ON165521 54.923+0.086 38.97+£0.25
ON165523 52.211£0.095 41.9940.25
ON165532 34.106£0.108 62.10£0.19
ON316885 32.476£0.106 63.92+0.18
ON165522 35.657£0.097 60.38+0.18
ON165537 39.736£0.062 55.85+0.12

AR E R R 2 fros, Hd 4 BRIk Rk
T 50%, R 5 B R ON165585, ik 63.92%.

3 Hibhsk

ARG 1 5 DN AR B R 1) - M R B v 4y
BB REARE W R, LR T ML T
98.65% ARl BRI 20 #k, 1T RE A& A BT R
it o AU AT B ARAF 0 T A R A A AR v, B R T
b 5432%, R tR# W, HREWE, &
27.16%, 5B TAC BT . RO B A RN
3ANBEITERE, X5 LA AH B A SR % Bl AR s
o B A R TR R S5 R A TR . — i A
B, WG SRA AL AR RO . R
I ®# (Nocardia) F1 /N ¥ 8 & ( Micromonaspora )
J&, HA SRR & S T 7 X e A A
FRA A 25 1o &L N AR B ek
B RNRATFT B EGE 22 Bk L 5 R 27.16%,
HA 19 B ST AT AR R BGS ; AT W FF R T
t Park %57 AT AR LSy BSR4, ERESY
fif %5 2 R (Aesculin) . JRZE Aot i 20 5 2 Fi
T, 3X A]RE R A S i B R I R i SR R 2
—. AR, BT BT & PR B %
P A B A R R, KRS T LRI TR L K
e T R EE AR OO AR R R R R
B T AN, (R A2 B AR B b R
Oy E AT R O O AR e, FRAT5
I 2 LA 1) R B XU 1T BB 2 5 A W i T AR B
R R A AT B A I BRI A O . A R R BA
R R TR R D R AR R R —, HATK
ZHE P R R R R R, (AR
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A SR A 0 B 36 R 5 R Ry P A Al AUA R A
BREY, ARV BIR ST 3 B A5 1 B B T ) S A B
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A A TR R AR B b A b S R A, X
R WO A IR R R B HGE . . AR
B A T A B L £ b 22 4T I 2 A B R
AR LB IA DR B R T RE L TS,
acidiscabies 1 S. halstedii W] T 3 o 8 2 K L I8 i
a0 TG A T O T A L L O P ) R ER
TS R AT T LR B s e 2 R N s A
LAY B 36 B o 9 0T, EL R4 A 2 K,
PRI, 7EZ AR PR A 478 v SR A5 1Y) dok o 45% 5 71 71 bk T
Rt A7 75 AR BL A JOL FH AR (B RJT 2 i 5 4% 2 B 15 9%
ARAG 1Y T A8 2k A R AR X LA 4 9 i LR T AT R
I AT HE BV F A w0 A5 00 A A vk, 3RS
T 4 RRI R KT 50% B, o, ON165522,
ON165532 F1 ON165537 ¥ i feHifp, HARALE
AL ; bk ON316885 5 % [CHETS I HAH (L &
b1 98.88%, T M ST Kk BB FCHE B B e A 9 kb
b & 4 T g B AR v R R B0 T R R Bk ) R
( Fusarium moniliforme ) 1 £ K25 B ( Curvularia
lunata ) 11 T 22 55 K4 A0 1 B 22 0 A = A 1
P 22 4 KA R T 3% 60% LL ™Y, X EE] ON316885
AR LA KRITIRE, ATk — 2P e Aoy .

ZE BTk, AW ST 38 1 6 23 1 AR AR PR
g R AR B b T e AR AR K Y S TR R VR A4S A
ARAF T — o] G LA B KT S RN AV 7 BT B R TR
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