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WE: RARBALANE, AFABRE AIHMBERGERELZIH AT NG EMRE T > BENEETHK, K
FTARABREGTRXNFIMRAALTAFE SR AL ST RRAGERERL, BEAFMBREN LD ERHE
WARYE, BE A SRR E, FhPENNETRSSAFTRLBRRAAGREREN, TS5 TAEDF I ESR
HEREFRHARBFTERE L, EXBHAKRT, ERF2UHRAEAE R 3 KhALEE, A F1LIARAEL
BAS A AMATHRA AL ERBOFERER, LELERRERIE P S &0 Aspergillus piperis F2 Asper-
gillus brunneoviolaceus , AN THAVEIR E AL 3L F 5 & 85 Achromobacter xylosoxidans, VAR BB E NP 5 B8
Pseudomonas tolaasii s 3% 5Bt # 58 5% (Pseudo pestalotiopsis camelliae-sinensis) #9374 AL 80%, A BIERE
M, BEBEEZALE P 5B Aspergillus aculeatus 3t K T4k 71 ¥ (Fusarium oxysporum) ¥ R H o 3 &) F 4 ik
T5% A b, RILBE IR IFRAE, I, AL @B 4 Achromobacter spanius #2 Pseudomonas tolaasii B Bt 3¢ % #
2. B (Mucor circinelloides) . #3595 . F# % JLJ (Colletotrichum camelliae) Fo & 3o % (Geotrichum candi-
dum) P85 3 F AR m R A ARG R EH KT 50U, EATRERELE T, 5 &8 Aspergillus flavus . Pur-
pureocillium lilacinum #2 Fusarium oxysporum 3T 7= W #5295 49 49 4] £ 50% %] 66 % X 1, f A A W8 W35 iE
MEBAKT 50% ., RRFELR T Aspergillus piperis SHEREE . KK ITAFORENIPH FTHRIT 509,
Aspergillus brunneoviolaceus 3P A 5 # R R A G5 F LY KT 50% . EhRA, SHBREFXNH 5 H &350
RERAABRBEREROALER, AFPHEEELEFTRXEGE SN RE, FAALBERBREL RO TE T @
R BT B R . Pseudomonas tolaasii # Aspergillus brunneoviolaceus % M e W E 2B £ Ao Rk 438
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Abstract: This study aims to provide theoretical support for the biological control of tea tree diseases by
investigating the diversity of endophytic microorganisms in tea tree roots under different weeding methods
and their antagonistic activity against pathogenic fungi. Endophytes were isolated from tea tree roots sub-
jected to three weeding methods, no weeding, manual tillage, and mulch film coverage, using the hyphal
tip purification method. The antagonistic activity of the isolates was evaluated against five common patho-
genic fungi using the dual-culture confrontation method. Strains exhibiting strong antagonistic activity
were identified and classified through molecular techniques, and their phylogenetic relationships were
analyzed. A total of 24 endophytic fungi and 13 endophytic bacteria were isolated from the tea tree roots
under the three weeding methods. Among them, 11 fungal strains and 5 bacterial strains exhibited strong
antagonistic activity against the tested pathogens. Notably, Aspergillus piperis and Aspergillus brun-
neoviolaceus , isolated from the no-weeding treatment, Achromobacter xylosoxidans, from the manual
tillage treatment, and Pseudomonas tolaasii , from the mulch film coverage treatment, showed inhibition
rates exceeding 80% to tea ring spot disease pathogen Pseudopestalotiopsis camelliae-sinensis, and were
identified as strong antagonists. Additionally, A. aculeatinus, isolated from the mulch film treatment,
showed an inhibition rate of over 75% against Fusarium oxysporum , and was classified as a strong antago-
nist. The endophytic bacteria A. spanii and P. tolaasii demonstrated inhibition rates greater than 50 %
against 3 strains of testing pathogens of Mucor circinelloides, P. camelliae-sinensis, Colletotrichum ca-
melliae , and Geotrichum candidum. Under manual tillage treatment, A. flavus, Purpureocillium lilac-
inum , and F. oxysporum , isolated from tea tree roots, showed inhibition rates ranged from 50. 98% to
66.08% against P. camelliae-sinensis, while the antagonistic activity of bacterial strains was generally
below 50%. In the no-weeding treatment, inhibition rates of A. piperis against P. camelliae-sinensis
F. oxysporum, and G. candidum exceeded 50%. A. brunneoviolaceus showed inhibition rates above
50% against all five tested pathogens. Endophytic strains with strong antagonistic activity against
P. camelliae-sinensis were isolated from the tea tree roots under all three weeding methods. Mulch film
coverage showed broad-spectrum efficacy against multiple diseases, particularly soil-borne pathogens like
F. oxysporum. P. tolaasii and A. brunneoviolaceus demonstrated the strong antagonistic activity in
mulch film treatment and no-weeding treatment, respectively.
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BEST . AN, PR A BT L RE OS5 i AR A ARSI AR . DI 5 M 2 I A kA 0 A Y ZE AR AR K
R, A RE A 15 HC A A RAA ELAE T 38 s A0 o A A A BT . I B T I AR {4 4 O
Y B VE R S HUAT B Y1, RE NS S I DR AN TR A R P A T BT IAR A RR R L SRR ST A B ik
b oh o B S E AT B 6 R P A A TR T R . G S 2 S 0 o 3 B v Tk B 82, 400, R YR B AT IE
S, AE Cd-LDPEGH MR LR MO Z 550 F, LA EY N A W e Tl AP, B Rets
TEFIFN SPAD {H . 535 B8 T 40 1A REVE ZHEMERIE BT HE . Yan S0 % BU7E B B R A 5 F o AR R A% 005 R IR
S ARk T T AR O B BRI

AR DL B A T i S B A SR 25 Bl o AN [ B T SO B0 S IR AR AR PN AR R A B S B T D B 5T
A, 5 o s AL AR A A9 A A TR L 3 5 R o DR B R O K TR s M R L IR AE
B ARG (E . B TR SR AT B A U LA BRI P B RR . R 2% i A e 0 A R R A A 2 ) A A 4R
BB R A

1 MBERZE
1.1 RIEH R
L.1.1 ZEBRFES XS ZHRE R

SRAEWT ] 2022 4F 4 H, REEREANL T = w4 W BB R B AL, 3 F kb #7757 2045 el 47 T 7] — X3,
AR 900~1 640 m, 4E P HK 16.5 °C, FEREME N 1 673 mm, AW I E KSR T R 479 <
FAF . TERFED S, HE T 3 A H A QIR E M 2% [ AE b R BF 55 %60 42, Rk R i 25 W R 38 R H O A RD
(REIBBERFD . 3 AN BURE A FE SR T A ) i 2 R 8 B 5K, AR o P )y 5 3 26 B 1 Jr o, o7 o i
£ 2019 4F 12 J H1 58 OR8¢ . 3 55 B (R 7E WO AR DL b, B RS0 B 5 O 23R 20 s BORE SR TN B B B
(7520 C R SR AN BR R B BRAS[F R 07 2C0h o A e 25 el #88 SR BT R[] A bk 35 1 i, G A
TR . ATt AR AR RN AT A 25 . 3 A BURE 2k [l 40 A o AR 8 R B B 7 aQ I 36 1. 7807 o5 R G g 4k 7k
PRI 3 AR fa B AT EATAR RALZUM R AR, IR 0 MR RAEAS , K RAEMFEABCE Tk L, 24 h Py Al
S HEAT AL B,

®1 REMAESER

25 1l £ i K /m KA /hpa (EELiyEaN
A E99°53'22" N22°14'28" 1495.9 842.8 o7 e 7 5 o
B E99°53'22" N22°14'28" 1498.3 842. 6 AN THAERE
C E99°53'28" N22°14'27" 1556.2 838.9 AR
1.1.2 ®%F%

PDA 532 3 U TR AR TR E) . DR E (L E)200 g, HEM (SUH A )20 g, ZE18/K 1 000 mL, Bl Jr
BT B8 EL ., VIR 2 em® BY/NE, JICA 1 500 mL A BEAR TR 2836 30 min, 7 3% i £ LU
Bt . ARG FHRUZ 20 A o o, BCL IR #E . FEAb 2 2 1 000 mL; Martin 35 52 5 (T H H 45 8) -
K, HPO, 1 g, MgSO, « 7TH,0 0.5 g. A 5 g, #AHE 10 g. 1/3 000 d AL LLKEEH 100 mL, &
MK 900 mL, 121 CI#KIE 30 mins, TFHE ARG E 55~60 CHMARH R (HHER T &
H30 pg/mL) s FREEAMKEFRECI TME B : FWE 3 g, HHAMK 10 g, NaCl 5 g, ZEHK
1000 mL, pH{H 7.4~7.6,

1.1.3 #XithmRAH

PEPE 5 BRAH B s I BB 1R A o IRg 3K 56 %) At K006 R TR . B A B B R (Mucor circinelloides) (CGMCC

3.215) . XM EBEG (Pseudo pestalotiopsis camelliae-sinensis) . Zx W B IA K (Colletotrichum camelliae) .
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A5 T1 i (Fusarium oxysporum) (CGMCC 3. 363 8) ., 115 (Geotrichum candidum) # ¥k, ¥ = B 4
b K 2 B 2w AR B A BE A4S i BL A O 58 B 4R AL, JF T o [ 3 8 A W B AR R 8 B PO Cheeps: //
cgmee. net) £ 1,

1.2 KA ZE

1.2.1 FRBEZALHE S B Loz R

KA MR AR R AE AR 2 B R 4 S R AR WU RS L AR UREAT R I A AL . FHTC TR K i 30 s,
BA 5% 1 min, 5 A 2.5% NaClO %R 3 min, FKM 75% BRI 1 min, fJ5 IR Kk
3, WR AT BLZ 1 em AL, AUNE D] 10 de A BR B 4 fi 15 9% 6, 430 0045 FP T Martin B3R 5 RI4R NE
BEAMEFRE, BAET 28 CRMEERR 3~7 d, il RHELES. ARKREFEMBIE2ER.

IH) G T Vo PR 2k A A R HLR S YL iR 4y e B R IR B AT aliAk . 0k Hh R A ELE 5 AN
HRFIE R RIS, A e S IR s AR . X A2 8 mL PDA 55 323%, KB Ji 1 4 5 st
ThT o A FH G B B P T A G4k 7 B 5 B TR 8 TR 22 3 P R R 3 AT, B R . I BT 4 °C BRI AT,
SE 2% TR AR LA 0T AL 98 % U
1.2.2 HREHBHRIGB L

SR FH L A0 IR % 35 3 0 2 T PR A T T D T P A BTV Y L SR 5 PR 0 D A R Ry o IR 3 56 11 4 3
IR . EEARN 9 cm B PDA FAHE e 2 A BN 5 mm AYAERR I B B DF . [ E43 90 78 S A 5 3t i
P DE 2.5 cm Ab$EA 4 AR RN P AE T R OF . DL B2 0006 R B . A 42 P9 A T B S ARAE S X B L A
WPEFEL 3K, 25 CA&M TSR, B 24 h WS 1k, MXFIRERE 3R 58 3 d & DN 2t 5 o1 141 9% A% D T i IR
B, SHmE .

Xof B g i v A R AR — IR T AL IR AR R AR
X R L D R A A

TG DXCHE B (D) Ry P AR TR TR 7% 55 1 T A T 9 22 ) A JE T X B
1.2.3 FHEMS> TAEADFERRAZAALAAMBE

W 07 8 T ARG B VE PER AP B T AR AT Al AL B 3R . PR 2P HEATR S WS, 10 SR TR TR RRAE L Al DB S
S5 B ZJ5 PR AT o F A W S 0] & SR IBCRS PO PR B A 1 TR SR I 41 DNA, SR il 514 36F
(5'-TCTGGCTCAGGATGAACGC-3") M 1492R(5'- GGTTACCTTGTTACTT -3") 4" 14 1% P 40 3 B Ak 19
16S rRNA P 5], i @ H 514 1TS1 (5'-TCCGTAGGTGAACCTGCGG-3") Ml 1TS4 (5'-TCCTC-
CGCTTATTGATATGC-3") 4™ 1 1 1 2L 1 1A Ak 1 N R3S [H] B X CTTS) o 6 ELA 8 35400 o 358 P 1% 400 1 2
WHET 7 F A5 5558 . XS PCR ™) #47 /%, 348 il National Center for Biotechnology Informa-
tion (NCBD %44 % (http: //www. ncbi. nlm. nih. gov) #417 BLAST (Basic Local Alignment Search Tool)
K%, 5 GenBank T 7 i HoAh 5 9147 Lo X X B P HIAEAR T B9 A 1], B 5" ~3", fR-4F N FASTA #3(,
If £ 5] MEGA X #/4 (Molecular Evolutionary Genetics Analysis X) I, #4551 % 55 I & 57 2] 438 (9 K
JIE DLARAS AT X8, AR JE K 3 218 9 5 (4 9 5 4 MEGA X 4% 20 3E (417 L T Neighbor-joining 2% %
EER O AR

2 ER55MH

2.1 AEABREFRTEHREZANEEFESNEDAENS B

A Ta] B B 07 20 2840 00 £t B JCIE AR R LU 43 B A5 3 37 #RINAE T (GR 2) . Horh, 4088 By R RS
TR N TARERR AU BR B BRAY 73 A 14 Bk, 13 BRI 10 Bk, 43 B A Martin 35 3% B4 A8 5 AR
WEFRFER T A 24 BRFD 13 Bk,

MERUR) = X 100% (D
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K2 ARABREARTEHREZNETNSG B

BT Sy B HE IR B/ bk AR B B R G
o7 S = ok Martin 5 35 3% 9 Al-1, Al-2, A1-3, Al-4, Al-5, Al-6, Al-7, Al-8, Al-9
A R R A R R 3 5 A2-1, A2-2, A2-3, A2-4, A2-5
N THHERR = Martin 3% 3% it 10 B1-1, B1-2, BI-3, Bl1-4, B1-5, B1-6, B1-7, B1-8, B1-9, Bl-10
4B R AR R 3 B2-1, B2-2, B2-3
AR R Martin ¥ 35 3L 5 Cl-1, C1-2, C1-3, Cl-4, C1-5
4 PE R A RIS R 5 C2-1, C2-2, C2-3, C2-4, C2-5

2.2 ERRESBNANEERSRERRERFEENNE
M3 Al By O T A AR PN A B 24 RN AR ELTA . O T PPN L 55 R W D B T Y S B RE
24 BRI AR EL TS 5 Bl W I B A HEAT T O IR R SR, LI R IR 3, MR RS BUAE SR 55 4 o =4
SR CHD I =75 %) . BEHR (50 Y <<HP il <75 Y%0) AL (M HI R <50 %)M, ik 3 A, 11 MR A B
RO A 32 I T B R I RS BUAE A AR LR Y 45, 8306 o, X & A 1 A g e TR A 1Y
TRk 75 % L EAT 4 ¥R (B Bk A1-8, C1-2., C1-3 Al C1-5) ., H AT AEHim 1.
3 NEHEARRREROMEE

s FTER ™ TR R B R A A BT
IR/ % D/mm IR/ % D/mm IR/ % D/mm IR/ % D/mm IR/ % D/mm

Al-1 38.52 0 11. 76 0 0. 00 0 14. 14 4 32.18 0
Al-2 36. 81 0 39. 80 0 26.45 0 38. 38 0 48. 21 0
Al-3 33.82 0 30. 59 0 24. 80 0 11. 11 0 18.62 0
Al-4 23.15 0 37. 84 0 30. 10 0 0. 00 0 43.28 0
Al1-5 44. 50 0 53.73 0 45.01 0 47.12 0 40. 81 0
Al-6 55. 60 0 37.65 0 39. 04 0 22.22 0 40. 81 0
Al1-7 46. 20 0 48. 10 0 65.21 0 70. 19 0 32.18 0
Al1-8 55.62 0 57. 06 0 42.02 0 76.92 0 59.31 0
Al1-9 49. 62 0 39.41 0 1. 28 0 22.22 0 28.48 0
Bl-1 38.09 0 37.65 0 40. 04 0 43.43 0 11. 22 0
B1-2 0. 00 0 41.18 0 18.01 0 28. 28 0 12. 45 0
B1-3 57.31 4 66. 08 0 42. 36 0 65. 38 0 61.78 0
Bl-4 47. 49 2 60. 29 0 45. 67 0 41. 35 0 18. 62 5.5
B1-5 51.76 0 50. 98 0 30. 10 0 39. 35 0 40. 81 0
B1-6 34. 68 0 34.71 0 42.69 0 9.09 0 38.35 0
B1-7 37.67 0 35.49 0 38.71 0 25.25 0 30. 95 0
B1-8 56. 45 0 33. 14 0 1. 94 0 28. 85 0 16. 15 0
B1-9 33. 40 0 34.70 0 32.09 0 30. 30 0 30. 95 0
B1-10 49. 62 0 24.51 0 19. 17 0 15.15 2 17. 39 3
Cl-1 42.79 0 29.41 0 22.81 0 35. 35 0 26.02 0
C1-2 43. 64 0 84.51 0 49. 31 0 69.23 0 59.19 0
C1-3 49. 62 0 80. 69 0 46. 66 0 64. 27 0 56. 84 0
Cl-4 45.78 0 33.73 0 47.82 0 9.09 0 35. 88 0
C1-5 61.57 0 80. 40 0 56. 60 0 67.31 0 66.71 0

TE e TR 278 AR T o (s SR B B Y A6 25 5 D 3ROR T TR 58 B2 5 DML 3 23 FR3R KT 50 04 i ) 6
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K12, 24 ¥R AR X 4 BT (Mucor circinelloides )2 R 50 % ~75 % BN E ELE A 6 #k,
259 s X ZM A BER (Pseudo pestalotio psis camelliae-sinensis) MR K 50 %6 ~75% N A HEF 5 B,
07 20. 8%, MM 7590 RN EWEA 3 bk, b 12.5%, Hd, C1-2 I M H 25 m, ik 2
84. 52 % 5 X AW AL (Colletotrichum camelliae) Wi 0 50 %6 ~T5 Y N A A 2 Bk, &7 12.5%;
XF AR Ak T) B (Fusarium oxysporum) Wil Ky 50% ~75% M N A& B E A 5 ¥, 5 20. 8%, il R 4E
TS LRI AEEREIL T/, 5 4.1%, 53] 76.92% (A1-8) 5 X} A M % (Geotrichum candidum ) ) ifi]
H50%~T5 NN EE AL 5 Bk, 20,85,

O IR<<50% B 50%<IR<<75% 0 IR=75%

Geotrichum candidum 19
Fusarium oxysporum 18 —:
Colletotrichum camelliae 22
Pseudopestalotiopsis camelliae-sinensis 16 —:
Mucor circinelloides 18 “

T T T T T T T

0 10 20 30 40 50 60 70 80 90 100
%
B1 REEENAEBREEENMEIBER

2.3 FRREASEBNNEAETSREEFZEREENINE

M3 il B 5 32 Bl AR N Al 4 B3RS 13 BRI A AT (3R 4D 3R 4TI, 6 A% PN AR 40 B0 AR i
e R B B RS BUE R . 5 46. 1590, B KR A2-2 B B2-2 XFASH 2 B B A A H R T 80% ., BoR
R VER . B 2 8, 13 kN AR 91 R A8 T (Fusarium oxysporum) 7~ H 5530 450 58, HAM
R T 50% ; MBREE (Mucor circinelloides) Wil %K 50 %0 ~ 750 M N AE 4T 3 4 8k, 7 30. 77265
Xt Z5W 48 BE G ( Pseudopestalotiopsis camelliae-sinensis) M H] R Hy 50% ~75% W) N A= 40 B 3L 4 #k. 5
30. 7706 MMHIRIE 750 LL BB AE AR AL 2 bR, Horb, B2-2 M R IR R . IKE] 86. 7606 5 X A R IEN
(Colletotrichum camelliae )MHI R K 50% ~75% N A0 18R, &5 15.38% ; XF [ # 5 (Geotrichum
candidum) )M FE N 5076 ~75 0 N A A 3 1 #k . &7 7. 70000 SRR, AR N AR 40 T 0k A 8] I I TR
AR5 BT AE A8 B AT BT AN T

x4 NEAEERREERNIG X

- BB A RS B AW IR I 16 e At TR 1 8
IR/ % D/mm IR/ % D/mm IR/ % D/mm IR/ % D/mm IR/ % D/mm

A2-1 50. 47 0 57. 06 0 54.28 0 42.31 0 11. 22 0
A2-2 60. 29 3 80. 39 0 0. 00 0 20. 19 0 50. 68

A2-3 0. 00 0 0. 00 0 36. 39 0 0. 00 B 9.99 0
A2-4 0. 00 0 15. 10 0 0. 00 0 19.19 6 3.82 0
A2-5 53. 04 0 16. 47 0 42. 69 0 45.19 3 0. 00 0
B2-1 0. 00 0 15.10 0 20. 16 0 0. 00 2 12. 45 0
B2-2 0. 00 0 86.76 0 49. 98 0 41. 35 0 8.75 0
B2-3 40. 23 0 42.65 0 24. 80 0 18. 18 0 9.99 0
C2-1 51.76 0 29.41 0 6. 82 0 16. 16 3 6.29 0
C2-2 0. 00 0 52.75 0 6.91 0 43.43 2 6.19 0
C2-3 0. 00 0 5. 10 0 2. 60 0 11. 11 6 8. 75 0
C2-4 0. 00 0 12. 94 0 3. 10 0 0. 00 0 0. 00 0
C2-5 0. 00 0 44.71 0 40. 37 0 0. 00 0 16. 15 0

TE e TR 2R A AR T o (s JR B B O A 60 5 5 D SRR T TR 58 52 5 DML 3 23 FR3R K T 50 00 i i 6
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O IR<<50% B 50%<IR<75% IR=75%

Geotrichum candidum 12
Fusarium oxysporum 13
Colletotrichum camelliae 12
Pseudopestalotiopsis camelliae-sinensis 9
Mucor circinelloides 9
T T T T T T

%
B2 MEMEENARRERREEEEER
2.4 ERENERNERE
R A5 A~ B PR OF UR 15 9% SRS DURE iR 4 2R, 64T 11 Bk P9 AR ECRRR 5 bk DN AR A0 IR B RR X =D T R
JECRE B R AE 5020 UL b, B TS SIS PR R o Jerb, F 0 P A T R AN TR TR B S0 D T PR Y G SO A
K 3 iR

g. Arthrinium pusillispermum3tW&Fusarium oxysporum h. Penicillium polonicum¥SW&Colletotrichum camelliae

P a~d g AR B XTI A5 AR . 8] e~h Oy D9 A TR X IR 45
B3 MANEEKREREEENBERBR
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3 PR R T B AR A S, 25 GenBank JEAI HEATZE R, XF 11 Bk N AR EBE HEAT 40 FE LA S0
FR T H rDNA-ITS P #HIT T RE X B aE 4, H, Btk Syncephalis depressa (GenBank % 35
MF340361) R AR JEAN . 11 BRIGHERER MR HIRE T 9 M EEME, MEZEE 2 NF0: Penicillium poloni-
cum (A1-T)Fl Penicillium sim plicissimum (B1-8); MW EA 4 M. Aspergillus piperis (C1-2, C1-3),
Aspergillus flavus (B1-3) . Aspergillus aculeatinus (A1-8) . Aspergillus brunneoviolaceus (C1-5) ; H T
J& 148 Fusarium oxysporum (Al1-6, B1-5); LHEJE 1 F . Purpureocillium lilacinum (Bl-4) ; 722
J& 1 Fh: Arthrinium pusillispermum (A1-5),

N 7 P T 6 A A AR P 40 o ol R R R AL-8 X 4 Bk R BB I R aA ] 5090 L L, Ho, X
Fusarium oxysporum Ml 255 76.92% , J& TIRAEHOEM s MW THEVEBR B ASRAR 79 4325 i ith 25 11 8
BL3 % 4 B B H M B2 1 500010 1= MkH BRI 552 AR P 0 8 10 60 025 60 C15 6F 5 Bk
FE B H k3] 50% L B, Hod, % Pseudopestalotiopsis cameliae-sinensis R L F 80.40%, JB T
sRFEHUVEA . R, & B8 C1-2 M1 C1-3 Xt Pseudopestalotiopsis cameliae-sinensis B4l 2 43 5 ik 3]

84.51 % F1 80. 69 %,
C1-3
100 ®
38 4{. Cl1-2
Aspergillus piperis(]MT530277)

Aspergillus flavus(MHS578599)
48 100 | @ BI-3

100 IPenicillz’um polonicum(OW987864)
@ Al7
84 Penicillium simplicissimum(MT529109)
100 ' @ B1-8

Aspergillus aculeatinus(MK280716)
85 100‘ ® Al8 _
58 1 Aspergillus brunneoviolaceus(MT102843)
100' @ C1-5
100 | Purpureocillium lilacinum(MH793580)
@ B1-4
86 | Fusarium oxysporum(MT530234)
| @ Al-6
101 @ p;.5
| Arthrinium pusillispermum(NR177480)
100 — @ Al-5
Syncephalis depressa(MF340361)

100

0.05
4 EFUHFEHERNEER DNAIIS FIAHMENERLZE SN

5 Bk INAE AN TE 23 B S AR AEFD GenBank J7 91 FE X 43 Hr o Hoor AR W) 2 B8 € LT AR 16S rRNA 731
ARG KRBT ME 5, Hb, Etk Escherichia coli (NC002127) AAMNERN . 5 BRi%VEE bR B8 T 4
ANEFR, MR EE 1 N . Pseudomonas tolaasii (A2-2) ; FEWREEJE 1 NFh: Herbaspirillum huttiense
(A2-5, C2-1); LITHEIE 2 IFh: Achromobacter xylosoxidans (B2-2), Achromobacter spanius (A2-1),
N B7 5 R % 4H 88 B TC AT B Achromobacter spanius (A2-1) MR B E Pseudomonas tolaasii (A2-
2)%F 3 MR IR E A A R R B 50% L B, B, A2-2 Xt Pseudopestalotiopsis cameliae-sinensis ] 2
B F) 80.39% » J& TuRFEHI/EH s M THHERR AL BE P 23 85 B L O FF I8 Achromobacter xylosoxidans
(B2-2)%} Pseudopestalotiopsis cameliae-sinensis M| ik F] 86.76% ,

3 iiE5%®
3.1 itig

A 25 A HUE AR 5 AT T RN B SR A b B T RS R R L T PN AR TR 5 e A ) 22 (R] R A G ot
HESL IR T I A SR AT SR B T AT A B B JA A P A H R . R Bl B AT L g A
V7 4 S SR A R S R 5 . B e, W B AR BH 1k AT AR 4 A [R50 L A R K SR K A 1
HEUY s ok, BB o5 T DA AR R e e R AR B A T T BE 5 3R IR B0 S A 0 T R W PN A T 2R
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97 | @ A25
100
| @
100 Herbaspirillum huttiense(OQ608769)

100 Achromobacter xylosoxidans(DQ659433)
100

@ s

Pseudomonas tolaasiil MK355595)
100 | . A2-2

chromobacter spanius
| Achromob CP034689
100 | @ 2

Escherichia colilNC002127)

0.05

BS EFSHEENENE 16S RNA FIHMENRZEELE NN
REAR N 5 5 0 A . TERS DU Ar B 28 e b, B R AL BT S8 2 R MU TR ( Pseudomonas tolaasii) s A8
P B L5 B TR 2% ) 48 BXE ( Pseudo pestalotiopsis camelliae-sinensis) PN HI 2R3k 80. 3994, B B i B & — Fb
I T B ALY AL E AR WP IAT B R AT RE X S AR S AT A9 AT 2 AR 4R AR S T K 0 o s
JERNT DT 35 2 B A A A W H Y

Bl ) T e — R O A7 AR A A AT AR A ORI I R vt £ 7 A — S ) U A L X T
SHEHMY — OB AU, B R ST YR, KO 2 X AP i R . AR A
HIE S AE 5 BT E B 0 4 5 A e P, By R Ak B ey R L A AT E AR A ik ) R (Fusarium oxyspo-
rum) 15 PL R B I 0 HF % W (Penicillium polonicum , 70.19%) F i % B (Aspergillus aculeatinus
76.92%0) , B 5 Ak BB AR N A RH L A0 P9 A TR AT A9/ D R Y AR SR R R R B R R SN o
WA 2R N A TR R 2 REVE I RE )

TEAON W] 2 K kAR b, AR VI RE R AR 25 AR B (R R ) . R E B IS EMA N T EZ
— 0 A K I (Achromobacter xylosoxidans ) VE hy— T B A Wy Bl i M4 L 6 22 Fb Al s i L I LA T
TEHUE . X NEE AR B A A M B IR AR I AE % AR R R SR R AR g N TR AR B
AR 2 A 43 B I T 4T B (Achromobacter xylosoxidans » B2-2) FlIR 2 8 10 B ( Purpureocillium lilaci-
num » B1-4) XF Z5 W48 BEIR ( Pseudo pestalotio psis camelliae-sinensis) )N F ik 86. 76 % A1 60. 29% , IR £
I (Purpureocillium lilacinum ) Xt 240,38 2 M b IR A 358 I 19 Mefwfe 1, BRI S A58 -
S rp AR R R SR R R R Gl (HR N B AR R 2 AR A g3 B R IR SR T (B1-4) . B H
25 AR AR PR A AR b R L A G i R T IR 28 58 L TE (Purpureocillium lilacinum) » B A A B8 R A
ok 75 bl 4 375 G B 6 B9 0F 58 7 1] .

A FE S B B AR 2R rp 2 s T R B 58 (Aspergillus piperis, C1-2; Aspergillus brunneoviola-
ceus s C1-5) X I #E BEIK (Pseudopestalotiopsis camelliae-sinensis) B HI R ITE 80% LI ., X P Fh N 4
b T A0 A B, 3R B R AR AR A A TR R B 85 AT R D e LR R A, AT B TR R T R S B . ROR
AR BIF 50 FE— 20 DO E 2 R N AR TR PR 0 70 B BRI A IR SR AN 3R 25 4 SR B R o B L, TRA
PRI 86 A A= TR 1 A2 W B YAV 0, R 25 i U ) R R T 0 T 00 R AR W AR 2 T AT i i 8 R R R
3.2 Zig

ASBIESE N 3 A [ ik e ek ) 2 AR AR AR rp o0 B HE B AT RSP0 P A PN A TR R . Bl R o A )
4 RN A B 3 RN AEYE . B Aspergillus piperis Ml Aspergillus brunneoviolaceus ¥F 55 %5 BE IR B9
Pk 80 % Lh Iy R B H R4S BUAE s N T HEAE BR o Ak B 43 B B Achromobacter xylosoxidans Fil
Purpureocillium lilacinum 43 57 %5 5 B %8 BE #9400 6] 84 86. 76 Y0 Ml 60. 29 0 By B i 4k B 22 o 5
0 R A A PR B A A0 8k T T R I L B B IR RO . WA 4 R O A% T e B A B B A Ak 2 k4
THREERAE, AT HES 2 R RS R R
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