P VEY 4R 2025, 46(2): 359-368
Chinese Journal of Tropical Crops

T TR SREB/NIMME SR ERESESERE

T OW, = A, TERBR, ¥ W, HES, XK, FHF, @i,
(7w, 218

AR B W 2 T EIBETE T, B fRID 678000

W OE. ZERILT RIS B/ INELE ( Coffea arabica L. ) Fff g BRAH X ds, (H 2 oinmfk 3095 2 10 3r 2 & 2k, *f
O AEARS O R L A L B A T E R, S SO AR R R — R . A T AR R e T, ARFRUR R
VLT AT A5 8 S AN [ P o A iy S 05 kA A, 5K e 50 5 0 4 DR T 40 B S 4R 5 Lufﬁﬁﬁ%\ glifh .
W EC IR U BT | TS 22 IER | ITSEEHFA X408, %8 7 ABOW B, 43314 Lu 11-2, Lu 9-1. Xin 5-2, Xin 7-5.
Xin 8-2, Xin 15-2 #1 Lu 23-1, ™A Lu 11-2, Lu9-1. Xin 5-2 #1 Xin 7-5 % & N4 17E (Alternariasp. ), Xin 15-2 Fl
Lu 23-1 Bk E NHRIEE ( Colletotrichumsp. ), Xin 8-2 Bk E Nl L B E ( Pestalotiopsissp. ), 12 s X it min ik
ERRE EEEUREA 3 2% SR . M BMEARER, HrPaiis . SR 2 B A U MERE B 1 2
O fif%%%ﬂﬂilﬁifﬁé@ﬁﬁ% WL RANCRIRA T 2 G A& VL AT 45 78 338 A i e 350 5 5 2 AL 2 (1L R
SR, IR A b X EERR A R B P AR AL SR, X Y A MR AL B A A SR, oy H A IX Y
MM s 2 B AR R I 225

SESBIA : /NRIMINME ; nERE T BEARAAE; PIEZ BN, RIAW

FESES: S31 XErbRERE: A

Isolation and Identification of Pathogens Causing Foliar Diseases in
Coffea arabica in the Nujiang Dry-hot Valley, Yunnan, China
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LOU Yugiang, LI Yanan®

Institute of Tropical and Subtropical Cash Crops, Yunnan Academy of Agricultural Sciences, Baoshan, Yunnan 678000, China

Abstract: The Nujiang Dry-hot Valley region in Yunnan is an ideal area for the cultivation of Arabica coffee (Coffea
arabica L.). However, the continuous occurrence of coffee leaf diseases has a significant impact on the health, yield and
quality of coffee trees, causing considerable losses to local agricultural production. To effectively manage the diseases,
this study focused on the isolation and identification of the pathogens associated with coffee leaf diseases in the Nujiang
Dry-hot Valley region. Typical diseased leaf samples were collected from various coffee plantations, and through
pathogen isolation, purification, verification using Koch’s postulates, morphological observation and I TS gene sequence
analysis. Seven pathogenic strains, Lu 11-2, Lu 9-1, Xin 5-2, Xin 7-5, Xin 8-2, Xin 15-2 and Lu 23-1, were identified.
Lu 11-2, Lu 9-1, Xin 5-2 and Xin 7-5 were identified as Alternaria sp., Xin 15-2 and Lu 23-1 were identified as Colle-
totrichum sp., and Xin 8-2 was identified as Pestalotiopsis sp. The primary pathogens causing coffee leaf diseases in this
region could be categorized into three types, Alternaria sp., Pestalotiopsis sp. and Colletotrichum sp.. Specifically, Al-
ternaria sp. and Pestalotiopsis sp. were the primary pathogens responsible for coffee leaf spot disease, while Colleto-
trichum sp. was the causative agent of coffee anthracnose disease. The findings of this study would not only provide a
scientific basis for a deeper understanding of the types of coffee leaf diseases in the Nujiang Dry-hot Valley region of
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Yunnan but also offer theoretical support for effective disease management in the area. This research plays a significant

guiding role for local coffee cultivation and serves as a reference for disease control in coffee-growing regions else-

where.
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P4 745 5 4% % NCBI #£4T BLAST [R50 47
T#S5r BUR R BRSO R AR M EAR TS, A
I MEGA 11.0 R E R T LB
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Fig. 1 Symptoms of coffee leaf diseases in fields
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Fig. 2 Leaf spots at 5 days post-inoculation
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Tab. 1 Incidence rates and lesion area of seven strains
k73 LSS 93 BRE 1 FX
Strain Incidence rate/% Lesion area/cm’”

Lull-2 52.78 0.12+0.05°

Lu9-1 77.78 0.25+0.01°¢

Xin 5-2 100.00 1.47+0.08"

Xin 7-5 72.22 0.30+0.07¢

Xin 8-2 58.33 0.13+0.05°

Xin 15-2 80.56 0.79+0.23°

Lu 23-1 69.44 0.53+0.34"

H: FAVEIEE AR/ NG FRFRRZE R BE (P<0.05),
Note: Different lowercase letters after the same column of data
indicate significant difference (P<0.05).

Xin 15-2 BRI, R BER AL M (0.79+0.23)cm’;
MR Lu 11-2 090 BE m AL/, AR (0.13+
0.05)em’, HERREAL, N 52.78 %o X LRI
7 AR TR R B Ak, A5 55 R AR R
TE AR FES FR MR — SRR IR, A5 R G
PN, U B AR R AR B A .

2.3 UNHEM BB E R IR B R AT

231 RRBEEBAFERAKREE HEE
T A E 325 D) 78 5 T PR B 322 P 2] PDA S5 973 I
Bigt 7d e AR TS TE AR SR KB . 25
P BRI SE B R A S BB ERAE L AE A e, TRl
M —E 2T T BRI RV Y R [R]0 R
B, WG EZNACHEZIEEMLL; ERE
B E R BT A 225, W Lu 11-2, Lu9-1,

Xin 5-2 Fl Xin 7-5 BBk B 3 26 B N B8 T
AR, W ERNEEOER A, 1 Xin 8-2,
Xin 15-2 Al Lu 23-1 BRI B 22 0] 2 30K 1 4855
I, BEAR, 7 AN TRRR I T 5 A R s R A 22 572
Horp Xin 15-2 BBk 1Y B 7 A2 4R 3 v T A
Wbk, H 5 d BHE% EAIR(7.82+0.31)cm, T
A KRN (1.65£0.09)em/d, 1M Lu 9-1 H#RAEK
PR, 5 d TS EE N (4.10£0.15)cm, T
A KR K (0.742£0.04)em/d (B 3, % 2),

232 RERAWSERTEARLYSHmE 74
TR 73 90 M 2228 K 4, Lu 11-2 BbE
oA 208, AR, B 1~3 1, 90 0~1
A, TR/ HR(24.60+4.08)umx(11.39+
227)um, KSR 2.18+0.17, WL EHEN
(3.78+0.80)pum; Lu 9-1 BRI/ T EAUE,
A, BERE 1~2 1, 9B 0~1 1, SrAflrF3
KN K (24.8746.07)umx(11.17+1.21)pum, 5% 1
H2.23+0.46, W22 H AT M (4.10+£0.77)um; Xin 5-2
MR R2IEEARIE, Ak, #E 1~3 4,
AR 0~2 1>, s AE AP 4 KN R(26.4442.7 1) um
(12.51+3.27)um, KFELLH 2.2440.53, WL HRKE
F(5.31+0.83)um; Xin 7-5 437 F 2 EIFUE
fibm, BB 1~2 4, B8 0~2 4, ST
K/N31.5146.20)um*(14.04+2.97)um, KIElLH
2.29+0.41, H 22 42K (3.61£0.87)um; Xin 8-2 i
SERTSE S AN, 4 ke, IR (G
W, B =SB R, A 3 2 e

Xin 5-2

Xin 7-5

Bl 3 HEHTE PDA BHFRELWEELS (A) REEER (B)
Fig. 3 Colony morphology (A) and colony diameter (B) of each strain on PDA medium
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Tab. 2 Colony morphology, colony diameter and growth rate of each strain
Strain Colony morpholo Colony Growth
y P 8y diameter/cm  rate/(cm-d™")

Lull-2 P RELOE, EHNEEEERRG, MR, ma22R, SN2A6, HLRE%, TR 4.90£032° 1.03x0.12°
HEFE PR REE, B%A6

Lu9-1  BEYER, hismpeR, Emn2RERSHIEa, WK, Nga6, megs, T 410£0.15"  0.7420.04°
AR I A 7 P R AR s 6, A% R @

Xin 52 BEEFROE, ElNEEERKE, MR, FLZR, MNEEBG, BANEAG, FZ 5.90+0.15° 1.24+0.02°
RER, UERLBe, TREEEFZROR, NERRG, SMEH6, BINEAE

Xin7-5  EHEEFRCH, EENEEERRG, HLER, MRRBE, RANEAG, WARER, 493£002  0.78:0.04°
EREREEZROR, NEEEE, NERO, BINZAR

Xin8-2 B EF.GCE, EEMNZEEAGQ, BLZR. MMER, MN2AG, BLRE, TREE 5.50£0.19° 1.05£0.15°
WERREL.OE, WEO6, NZEEZMEE, SNZRHZ R

Xin 15-2 FERAE, WL, SA LB, PR I & KA 6 7.82+0.31° 1.65+0.09*

Lu23-1 BEKEG, SAEELWE, S b % G @ 5.75+0.11° 1.25+0.00°

e VB G A RN F R R 22 57 3 (P<0.05),
Note: Different lowercase letters after the same column of data indicate significant difference (P<0.05).
Lull-2 Lu9-1 Xin 5-2 Xin 7-5 Xin 15-1

Xin 8-2

B4 FEEHRHNDEBRBTFRELES

Fig. 4 Conidia and mycelium morphology of each strain

W, B, Dimdsamik, FEE =ML,
D H 1 MRFJm 22, JEaBE 1~3 IRFHR 22, 4

7 YR /N R (27.4342.87)um=(6.52+0.77)um,
KT 4.26£0.60, T 22 EA5 M (3.52+0.77)um;
Xin 15-2 oA F2RKIEFIE, S, 541
TR KN K (15.9544.70)umx(4.94+1.03)um,
ek 3.41£1.31, B2 EHA% K (5.31+0.83)um; Lu
23-1 Mo EMTFRRKEAY, BiE, 5 ERTF
BRI A (18.38+2.88)umx(5.04+0.8 )um, K %% kb
4 3.69+0.56, H 22 A2 HK(3.70+0.67)um,
24 MHEEMBREREENS FEE

W 7 AR I TSP F0M P45 R T8, 4
SRR FER/ N HAr B, Lu 11-2 BARAY ITS
A BER/NHA 539 bp, Lu 9-1 f°4 539 bp, Xin 5-2
()} 580 bp, Xin 7-5 J}y 575 bp, Xin 8-2 }y 575 bp,
Xin 15-2 24 583 bp, Lu23-1 4 587 bp. # 7 &

BRI I TS F51 43 5 7E NCBI _E 4T BLAST X,

T &R EERE SR REKIT I, L
AB496639.1 Methanobacterium alcaliphilum £ 4h
B S ERGE LT HAAM (1 5), Lull-2, Lu
9-1. Xin 5-2 Xin 7-5 B #k5HEMS #1147 ( Alternaria
sp.) LA 100%MH) ZHFR R —3, Hrf Lu 11-2 #1
Lu 9-1 % NACHEMK I (A alternata), Xin 5-2
W R A0EERS T (A, tenuissima ), Xin 7-5 %5E
RS f1)E ( Alternariasp. ); Xin 15-2 il Lu 23-1
k5 5 IH T ( Colletotrichumsp. ) o —37, H
h Xin 15-2 %652 R4 IHE (C. fructicola),

Lu 23-1 % 52 Ais 72 5 JH T ( C. boninense ); B
Pk Xin 8-2 5L EME ( Pestalotiopsis sp. )

RH—, el 5 HAF XS, B55 5 RN
e A4 AE, B BPk Lu 11-2, Lu9-1, Xin 5-2,

Xin 7-5 %58 MBS HIE, Xin 15-2 Al Lu 23-1 0
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MT451844.1: 21-559 Alteraria altermata
eLull-2

MT495455.1: 35-573 Alternaria alternata
MK972908.1: 36-574 Alternaria tenuissima
MK972907.1: 23-561 Alternaria alternata
MN481945.1: 11-549 Alternaria tenuissima
MMT482506.1-39-577 Alternaria alternata
MK640590.1: 15-553 Alternaria sp.

99| MK336458.1: 34-572 Alternaria sp.
MK386647.1: 23-561 Alternaria alternata
MMN170555.1: 10-548 Alternaria alternata
e Luo-1

MN944581.1: 23-595 Alternaria alternata
MNG685225.1: 8-580 Alternaria tenuissima
39! MN594810.1: 8-580 Alternaria alternata
MN593338.1: 9-581 Alternaria tenuissima
® Xin 5-2

59| MT548677.1: 11-583 Alternaria alternata
MK649898.1: 74-648 Alternaria sp.

59| MK336602.1: 7-581 Alternaria alternata
MK212342.1: 20-594 Alternaria sp.

100 |l ON074765.1: 89-663 Alternaria alternata

MZ742814.1: 48-622 Alternaria sp.

e Xin 7-5

MK156295.1: 1-607 Pestalotiopsis oryzae

® Xin 8-2

MZ380104.1: 19-626 Pestalotiopsis sp.
OP082301.1: 47-654 Pestalotiopsis kenyana
MG832522.1: 1-608 Pestalotiopsis vismiae
MN202256.1: 3-610 Pseudopestalotiopsis theae
KT372378.1: 3-585 Colletotrichum queenslandicum

100

62

e Xin 15-2

100 | MK790665.1: 7-589 Colletotrichum fructicola
OR056201.1: 20-602 Colletotrichum fructicola
OP617678.1: 7-589 Colletotrichum aenigma
621 OP602761.1: 7-589 Colletotrichum fructicola
MG602061.1: 8-594 Colletotrichum sp.
KX197405.1: 8-594 Colletotrichum boninense
e Lu23-1

100} MK298304.1: 125712 Colletotrichum karstii
MH930407.1: 8-595 Colletotrichum boninense
61 MK629872.1: 6-593 Colletotrichum boninense

100

100

AB496639.1 Methanobacterium alcaliphilum

0.05

E5 EFITSHENRZABTHLK
Fig. 5 Phylogenetic tree based on ITS gene sequences
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RUG M REA, RIRESE M A, W
FE T W ME o RO e TR R ) R A A% A
( Alternaria sp. ). fl#iZ B H ( Pestalotiopsis
sp.) MIWIHE ( Colletotrichumssp. ).

HEAR 1 TE ( Alternariasp. ) J&—Fh 404 12 1)

YRR ER, AT 20 B, fegige
SRR, R RN AT Rk AR L,
LHERSL (A, alternata) 7] LS |ESE R BERG ,

FECERM B B U S e BE , 7™ E A 2
A 7 U 0175 S Bl s TR S 5 BRAE I B 14
BOR 2 —  FESERIE T B b BRE R R B A
TRBE, R B B™ E R U
2 WOV I3 Bk Fr b 23 B 5 | 4 BS54 05 i L
B T IR RS A (A, burnsii ), FFIF 52205 T fig
SR ZFREAB B ; BLAh, BRI e A
HA BN FEEHURE Y, 2024 4F, ZHANG
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VORI T A BERS FT  JE A BRI B . AR
GEXT SR B (4 WM S I R B A B M, 48
EF] 4 DR TR, 5 ZHANG %
WFFTEE AR, 2R P T A1 2 WA BEE 114 S50
T2, LW BTk e FR VT AT 2 B A e o
A DX I ) B LR 2 —

WL EHHE (Pestalotiopsis sp. ) J&—2&)
2ot T HARS A, NS Z Y%
FA O, BT AR R i R BUE Y R, AT
DA N A B U8 AR TR AR A PR iR N . A2
BN A T R 5T R R 9 L TR
FACH A, AR AR Z M (P
microspora ) Al DL i A= W a4 7 A e g 1Y)
PEA 2 TRt EPAR o T AT AR 0 P A s 7 T I i R
Bl AP, B AR XS A TR 2
2020 4F, /NP BB Z BT R o e
KL LT (P theae), %055 Al 5] & %% it
BT 22 P HE T Neopestalotiopsis sonner-
atae 235 AT BERG , PIHIARARNT A R
/NEBE, BEEREEMY R, RASE R T
Al ; AR E A rp TR T Y RE 5 RO TR
(A4 2 B A0JE ELTE , I HoX S iR bR HL A BRI
ot A HALFR R, B8 2 BRI 5]
EERRIEHEET . FARIFBRCY . A A
5 VA L AP G I A B 4 A T D 4 e
L, SR A WE TRERZEME, JFERF
ARl EC TR I, BH 098 22 B 7 B A B
BRI Z—

I ( Colletotrichum sp. ) 1 Sk —Fh 8 2L )
YRR E, SLE T RERK)Z R, BRERE
P ZFRAEDMAETAEY), SRR KA,
XAl A P ™ A AP ST AR, Bl xR
IF DA PR AR ST, BIFGE AT TR e I DA 105 I 28 7
Az Wy 2 R DL R B IR O U T — R A
J& . RIEFEMIBI S T2 MEY, Lk
BLOOMME . RASEE . BRIERIE, ASTR] M DX S SE
WP RAEEZ S, Rl —AEY ] BE 52 3 2 Fh ok 0 14
Mgy, an, g L ERB SRR 1Y 3 20 A hy 2R
A= BJE B (C. fructicola) P i 2% % S B9
iR PR D5 4 SR A L R RIS i S T ( C. gloeo-
sporioides ) P = 5 i [X % 4 5 SR 1Y) 35 B I
BB K I (C. destructivum ), 2R AR 7R JH
FHE S B E (C. siamense) PP SR, F8E
PR Z A RS ARG R R R AT S B, o B A

A ( C. fioriniae ). 7 s JH I ( C. boninense ).
JKE 8L % JE A ( C. gloeosporioides ). Ak A I 4 Al
K F A (Cliriopes) PY, EPANE L% H
Z FpwT 4= 4 o ME (9 J% JH B, CRISTOBAL-
MARTINEZ %5575 %5 g mi A ik b %5 51 5 il
JRILH, 2019 4F, CAO S5 e it g il Pl [X %
SEF] 8 FhARIA T , 3X 8 P A i Hh A 1% T A 5%
HP S ) 1) SR A T R R T A D X BB 5T 3R
RO 5 A AE 3RO AR )1z A%

AT 5 X R A FATAT 2 3 3R 1 /DA i e -
Joa T EA T SRR A B, A B/ IR e S
e 1Y) EEBUR R O EEAS L (Alternaria sp. ).
L4 2 B # ( Pestalotiopsis sp. ) HI 5 JH #
( Colletotrichum sp. ). WF5% 45 5 AT ki b X nfji
a3 B B AL B S HE, Xk A e B E L
B, MEVROARIRA, MR REEEIT L
W2 mR . FRREE BT EROR, el
(A PR 2 2 FEe A Bk o

£ % Tk
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