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Abstract: [ Objective | The objective of this research is to identify the pathogen causing tea leaf mold on
“Golden leaf” in Duchang County, Jiangxi Province.[ Method | In April, 2021, leaf samples infected with leaf
mold were collected from Zhu Lianchun Tea Farm in Duchang County, Jiangxi Province.The pathogen was iso-
lated and purified by using the routine tissue isolation method.The cultural characteristics of the pathogen and
the morphological characteristics of its conidia and conidia chains were observed , the sequences of rDNA-ITS,
Alt ol and GAPDH gene of the pathogen were analyzed, and its pathogenicity was determined. [ Result ] Nine-
teen isolates of Alternaria with the same cultural characteristics were obtained from the diseased leaves.The col-
onies on PDA were round, fluffy, dark green with gray—white margin.The back side of the colonies were dark
brown and had indistinct concentric rings.They grew at an average growth rate of 8.0 mm/d.Conidiophores were
brown, solitary, erect or curved, on which the conidia were produced in chain form.The conidia were elliptic,
ovate or obclavated, dark brown,and (17.4-36.3) umx(8.3-14.4) pm(n=50)in size.Each conidium contained
3-5 transverse septa and 0-3 longitudinal septa, and the septa were not constrict or slightly constrict. Conidia
had beaks or no beaks on the top,and the beaks were short columnar or conical.Some beaks transformed into co-
nidiophores and continued to produce conidia, thus forming conidia chain branches.The main chain generally
had no more than 10 conidia, and the branch chain generally had 1-5 conidia.The representative isolates JX-
AA1, JXAA2 and JXAA3 had identical rDNA-ITS, Alt a1 and GAPDH sequences, and their sequences were
100% similar to those of Alternaria alternata in GeneBank.In the phylogenetic tree constructed based on the se-
quences of rDNA-ITS, Ali «l and GAPDH gene, the three isolates were clustered together with A. alternata,
while the other isolates formed independent branches.The three isolates were inoculated on healthy leaves re-
spectively, and the symptoms as those of natural infection appeared 7 days after inoculation.The pathogen was
successfully re—isolated from the diseased leaves. However, no disease occurred in the control. [ Conclusion ]
The pathogen isolated from the mold tea leaves on “Golden Leaf” in Duchang County was identified as A. alter-
nata.This is the first report of A. alternata causing tea disease in Jiangxi Province.

Keywords: Jiangxi tea;leaf mold;identification of pathogen ; Alternaria alternata
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o RSO O ISR AT 43 1 4 5 B M SE | L BT AR A6 TR X A8 i b B BOR R HI L 30 (2
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1 MREF=E
1.1 HEEESHRXE

RIS P T 48 B B AR AR E 453 (29.50°N, 116.19°E ) , 8 25 i 1] 2020 4F 9 H w1 F1 2021 4F
4 7 LA), SRR B A R SARADTE RS ZEA, 1R 30 hm®s BEFRAE AR AR (1 hm? DL L), F5 06 A1 28
HURE 5 5N (s B 5 m, 517) , B S BEHLEL 10~20 254 (B3B8 5~ 104 7HL 1 17, EHE 10~20 4, W72
AATBENLA I LA AR ), T8 B0 A B SO g i, B 2 o iR = i i e R A B
100%. BEHLIH BT Lt 7 A R 1, o F /M e, A 348l
1.2 REFENSBAL

TSR fisf TR 42 FLZH 20 B VA B TR . ESR IS AL BT IBGH K 24 3 mm (R /NERZH S A
75% TAE IR UL 10 s, SRIGFEA 0.1% THoR H AR 20 s, - JC R /KSR 3 WK, B B T AL RIR 1L 1Y PDA -
B b, T 28 ‘CF BB IR FERTVERINE PRI TR i 4 A 2 AR T a5 77
1.3 FEENEFISFERESENE

W 2l Ak I ) B R 5 F28 19 PDA SF-Al, 12 H IER I 3k VR B 2 B S8 85 3R R, SR T2 38 S
YR EAR L 3RESE o TR IR B | B A3 AE AT RN 23 A 96 IR A RRAE , BEAILER 50 S B A
LI RN SR R FLUB AN 3% Fr vk 5 55 40 AR 0 T, RV PD A 3 % A6 R IE B TR 22 4 T v ]
WA T LA T I AE T b (B 4SRN, T 3035 ) , 28 ‘CF WG 1555 5~7 d, WA fLIN G 7 A 0 1-4% .
14 HTFEYFLETE
141 Ja/R @ A B 2L DNAJ2 5L e 3ARIUERMEME , 5557 7~10 d, K S Sk B BCHT £ 7 22 30~ 100 myg,
TR PR AT B R AR, R Ezup R G I A S5 K 24 DNA $2 B & (A T 2B TR 3 e A7 RS
A $EHUDNA
142 PCRA 32N 5 LU B3R 20 DNA AR, 23 5 A TAZ AR RNA P %% 5k (] B X & 5] (Inter-
nal Transcribed Spacer,rDNA-ITS ) BE#S fE 1 S50 FE R ( Alternaria major allergen gene ,Alt ol ) F1H HEE-3—
R I S B L A (glyceraldehyde—3—phosphate dehydrogenase , GAPDH) BEATH 3 . T 5 [ X an e 172741,
25wl PCR 3" 14 2 I 4 & £ &% 2xTag PCR Master Mix 12.5 pL, 51 ¥ %7 % 1 wL (10 pmol/L) , &P 21
DNA 2 wL,ddH,08.5 pL. PCR N FEFF: 94 CHUAS 1 4 min; 94 °C 25 30 5,60 “CiR k 30 s,72 "CHEfH
1 min, 35 MEX ; )5 F 72 CHF 10 min, 4 CURAF . B3G9 5 WL, 12 /L BN 05 BE I F Pk k) , 3%
AT A TR (R By A RS w1 2l Abml

F1 WP ATASI YT

Tab.l Primers used in the experiment

S BiE7p0) 1IR3 275 30k
Gene Primer Sequence(5'—3") Reference
rDNA-ITS ITS1 TCCGTAGGTGAACCTGCGG
ITS4 CCTCCGCTTATTGATATGC ol
Alt al Altal-F ATGCAGTTCACCACCATCGC (1
Altal-R ACGAGGGTGAYGTAGGCGTC
GAPDH GDF-F GCCGTCAACGACCCCTTCATTGA 2]
GDR-R GGGTGGAGTCGTACTTGAGCATGT

143 Z%ZFH#E  fH DNA Star(Madison Wisconsin) 34X 5 J5 4G FE 51 #EAT HF 42 P 4R 2 &
GenBank JRIUE 5% . £ NCBI ' BLASTH8 R [FJE /751, S I)p 5 ank 2. i H MEGAS.1 3K A i R 452
KB, R LA INAE (neighbor—joining , NJ) , B & 1000 IX bootstrap il , £ H 955 B 7 S A IME R & -
1.5 EURMENE

VEBEA B F, JC B K PV 5 BT, 75% T9RS AR BR R4 R A AL, R T AT Sk X AR5 . BTG /K
5 mL AR T B 22 RS, DU R 20 A i B B 22, iERTFBOT AL, DL 1107/ mL 0 T B VR i Fp . iR 50 ik
fRAVETRBE 3 1R, BERE 3T, TG KN R
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Tab.2 Strains used to construct multigene phylogenetic tree and their GenBank accession numbers

T4 iy R FEH #5365 GenBank accession no.

Species Isolate code rDNA-ITS Alt ol GAPDH
Alternaria sp. JXAA1 ON540390 ON560940 ON561100
Alternaria sp. JXAA2 ON509653 ON513384 ON513385
Alternaria sp. JXAA3 ON540391 ON560941 ON561101
A. alternata B2c MZ823462 MZ802960 MZ835386
A. alternata B5a MZ3823469 MZ3802967 MZ835393
A. alternata RG3 MG250608 MG250644 MG250620
A. gaisen CBS 118488 KP124427 KP123975 KP124278
A. gaisen CPC 25268 KP124428 KP123976 KP124279
A. longipes 20NL02 0K426388 0K469304 0K469302
A. longipes 20NLO05 0K426389 0K469305 0K469303
A. tenuissima SY-4 MK560480 MK593137 MK571538
A. tenuissima SN6-2 LC621622 LC631828 LC621656
A. brassicae AC62 1L.C440628 L.C481640 1L.C482049
A. brassicae CCPY2 MG250600 MG250636 MG250612
A. cucumerina CBS 116114 KJ718153 KJ718668 KJ718000
A. cucumerina CBS 117226 KJ718155 KJ718670 KJ718002
A. solani—nigri CBS 116447 KJ718246 KJ718752 KJ718074
A. solani—nigri CBS 117101 KJ718247 KJ718753 KJ718075
Embellisia telluster EGS 33.026 FJ357316 AY563325 FJ357304

2 HRE5HMW

2.1 fwMH EER R B T E

FE () 8 22 30, o R A T ) S 4 v 2 A, A B SR ik 34, o 2R 24 30% , T TR A3 2F T 55 4~5 1
B T2 RN A i Gk AR Ab 5 B 22 O 2 Y SO BRI | AR €, S S (g SE o
Je RS AN 3, T Ao 3 S K SR B R (T LA TR UB) o FH 3 KA 3 T A A 7 77 T 0 1 22 o 2 A
fREEM R, 5 dJEIFAR &, 7 dJE E R ab 34 1 BRIRDE JBAE U 3, 5 BAD A BAs AR L (&1 10),
RIGHE100%  ToPE KRN TC K9 o X H2 0 Ak B AR (55 BE A T P03 55, 15 380 5 TRT 35 72 R ROE 8
155 D P — 350, 0 BT AT EG I U
22 HEFEUER

I It H 43 B ) 19 K5 75 IR FUE 35 R AE — B 00 S A% 108 TR AR , VS DR, th e SR g 3 2%
JREE, TR 22 9% 5 IR 0, A AR A Fe o, P2 4E K% 8 mm/d (81 2A, 1 2B) . 73 A= 96 F 14
o, jE o s il e R ERRE A AT . R TR EDE R sk EARERE R €, 47 3~5 4
BEPRARE, 0~3 AR, 3 B Ab A i 46 BRI 4 47, K/N(17.4~36.3) wmx(8.3~14.4) pm(n=50) (&l 2C, &
2D) o AR T AT Wk s T W, W A R B IR , A A  n  A Shy A A 90 A AR SR A VR A il e
i1, JE 5 7 PR BB R AT 0 SR oy A A T, R — RN AL 10 N 96 7, 0 ThT 5 36 5 i AR vk R A A
AR = F I I S B, — KA 1~5 N7 (B 2E~ 81 2G) o HR 0 T A 15 5 MR S SR AE
2 158 SCHR G ] T A - B A R )", 0 2P S R 0 TR O A 188 ELTE (Alternaria sp.) , 5 BEHE 16
(A. alternata) FEARFHAT o
23 HTFEMFLTE

P F M B AR IXAAT JXAA2 JXAA3 53 H 64T rDNA-ITS Alt a1 F1 GAPDH £:[R PCR ¥4 , i3k 5
BARA5 3 505 Sk H B9 &1, RNV 3R 570,517,177 bp (I8 3) I 5 BAT 58 4 A0 [ B9 rDNA-ITS Al ol
H1 GAPDH LR FF 41, H 5 GenBank F454& 11 (Alternaria alternata) Xt W 5 B AR 100% , (& 5555 U,
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#2) . ¥ rDNA-ITS Alt al FIGAPDH 3Ry PR A 2 5L R G0 & & W, 1% FH IR BLAK f1 (Embellisia
telluster )/ WEANEE , S BEAS 0 (A alternata) ISR —A~ 43 32 100 AP S B MR A8 Bl 7 23 32 (L 3) o PR
SRS R RR KR MR B AR TE (A, alternata) (E14) .

A BRI s B it 5 C 48R0 R 7 dAEAR
A :Diseased plants in the field ; B: Symptoms on the natural infected leaves ; C : Symptoms on the artificial inoculated leaf(7 d).
BT M BERS ST B F AR RN T AR Ao ik

Fig.1 Natural and artificial inoculation symptoms of Alternaria alternata leaf mold in tea plants

} y L —— | 4 [} A i - | I
A,B:7 KEVE QESHD 3 C, D 0 A TAE K A= 4 5 B~G - 20 A 4 155 S S0
A, B:Colony cultured for 7 days (Front and back) ; C,D: Conidiophores and Conidia; E—G : Conidial chains and branches.
2 ZER BRI I TXAA2 TR IE SRR
Fig.2  Morphological characteristics of strain JXAA2 of tea leaf mold
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2000bp —
1000bp —
750bp —
<+— 570bp
500bp — “ 512bp
250bp —
L W «— 177bp
100bp —

CK: BTEX 1 M: DL2000 Marker; 1:rDNA-ITS;2:Alt al ;3: GAPDH
CK: Negative control ; M : DL2000Marker; 1 :rDNA-ITS ;2 :Alt a1 ;3: GAPDH
K3 BBRIXAA2 BOAN[RE R PCR 417 M) L Dk &5
Fig.3 Electrophoresis of PCR products amplified from different genes of strain JXAA2

Altemaria alternata B2c
A. alternata B5a

A. altemata RG3
JXAAT A

IXAA2 A

100 JXAA3 A

A. gaisen CBS 118488
A. gaisen CPC 25268
A. longipes 20NL02

100

- A. longipes 20NLO5
A. tenuissima SN6-2
99 — A. tenuissima SY-4
r A. brassicae AC62
100 L A. brassicae cCPY2
100 ’ A. cucumerina CBS 116114
A. cucumerina CBS 117226
100 | | A. solani-nigri CBS 116447
n—‘ A. solani-nigri CBS 117101
Embeliisia telluster EGS 33.026
: 0.05 :

K4 HETF rDNA-ITS Al al F1GAPDH H3IRIE DR 78144 EE A HEAR 760 FURRIIY R G0 B 1
Fig.4 Phylogenetic tree of Alternaria spp. based on the concatenated sequences of gene rDNA-ITS ,Alt ol and GAPDH
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f61)&% (Alternaria) THAK , 2 B MR AE PDA_FRETEIE S AR I3 B8 o0 AR Al TR SRR/ (DL
O PE AL THERRAE S M R, 45 A SCHR KT BE RS 73 (A, alternata) HAR o AR BRI rDNA-ITS \Alt o1 F GAP-
DH %535 K] 3 41) 5 AR 65 0P 51 1) BT 100% PRI , 8 1) Z2 3 R R 458 0 A S AR FL 3R — 1
O3S BT UL RSER R SRI R R R S S R A RS 6 A I S S EEAR R (A, al-
ternata Fr. Keiss)"™ . 123 I EAE A5 B A IC 28 H R HGE R D FETTPG 25 X & 1 U R 3R, 2 LAY i 2%
FEAR AR NN o 31X 5 LB Tl O AR T R D A — 3, {EL FH [R)RE R TS A [, A i o 2 A
(Colletotrichum spp.) 7| K2 HFEARAHL , F 8 W R = G o

HEAE AJE (Alternaria Nees) 73410 F BAT Z BRI G LSRR AR S PRI, 70 T 4 i Fe v
AUHREE 53 A= A AR AN 3 A A BT 25 28 5 AR ANGE R LU0 75 AR A0 7 L e 0, WL 4 2 B T B
WURTHE o HEARAE (A, alternata) T BT A AR AR 53 SR 43 A 0 HE", 40 A 67 9 960 B 70 Ab A 26 4 5
G, FAE— ORI 10907, B i AR UOAE AR A A AR TR SR, IR 15, X
5 USRS 6L (AL tenuissima) BAT IR X 51, A0 A2 40 7 — R KR BEIR ARSI K 10 D3 B 7 DL B Ay
S AY o ARSCHR IS E I IR 5 A.alternata FEAAATT o BEA 70 F AP0 CHUR R, BORBZ 1)
HIFE R 223 DA i AR G0 e 7 W 1) D5 06 o A S0 ECRRT AT X o NS5 SR 2RI ITS \SSULLSU
GAPDH .RPB2 .TEF1-a . Alt al .endoPG F1 OPA ZE""" . AR rDNA-ITS \Alt ol F1 GAPDH 3 1~ E:[H ¢
HXE 53 BT AT 73 1 %0 R Z IR RGEK B RS HERS 16 (A. alternata) T — 3, 11 5 [ & TE 2
AR BB B BE A 16 (A, gaisen) (AIARAERS 1 (A, tenuissima) AAHEERE AL (A. longips) \ 2= ZEHERS 1 (A
brassicae) \ JNEEAG T (A. cucumerina) \ JE 2855 #5 1 (A. .solani—nigri)%@%ﬁgﬁﬂ:%c X, R rDNA-
ITS \Alt ol I GAPDH 3] 0] [X 43 Alternaria Nees HIBIF , %2 45 L HAT n] 5 bk

SRS 0 — o e S A LR TR N AN R T R T LI T O G 2 A P I LR
ZRAEY), [ 20 1T 77 AR 20 S LR R A2 B 6 1 | A B A B Y I A 2 A B RS, U a4
W, e AT A 6L S T O 5 RIS RN B4 o A T Sy W e A e R R L SIS S |, B2
DX LTINS AR AT LM BT, AR R 3 i3 1 A ™ B A R 8 S BN [ R T ™, i o 2 A
XPRCER 5 | P 5 T AR A , 5 IR IS I s Rl 15 A5 B, 7000 R % i = B B T
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