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Identification of pathogens causing branch canker on Cinnamomum chekiangense
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Abstract: Canker was a newly found disease causing branch canker, branch dieback, and even death of Cinnamomum
chekiangense. The study aimed to identify the causal agents of branch canker on C. chekiangense, thus providing theoretical support
for forecasting and controlling this disease scientifically and effectively in practice. A total of 15 fungal isolates were obtained from
diseased samples via the tissue isolation method. Pathogenicity assays demonstrated that strains JYZJZ2 and JYZJZ6 could infect the
branches of C. chekiangense and reproduce typical canker symptoms, while they showed a difference in pathogenicity, with JYZJZ2
showing stronger pathogenicity. JYZJZ2 and JYZJZ6 were identified as Lasiodiplodia pseudotheobromae and L. iranensis,
respectively, by comparing the DNA sequence data of internal transcribed spacer (ITS), translation elongation factor 1-alpha
(tefl-a) , B-tubulin(tub2) , and largest subunit of RNA polymerase I1(rpb2) gene regions using the PhyloSuite platform, and by
observing the morphological features. This is the first report of L. pseudotheobromae and L. iranensis causing canker on C. chekiangense
worldwide.

Key words: Cinnamomum chekiangense; canker; pathogen identification; Lasiodiplodia

WHTAE ( Cinnamomum chekiangense) JEFEF} ( Lauraceae ) 15 J& ( Cinnamomum ) F 2R Fv A, Z M7 P 2%
RE AR AR AR, RN IREREE AR IR TR R, BRI, MRk
I, X AR (S0,) A FHW 2 R R, A IR s A B, A R B HAE L sxfl . W
B GUEHVERB IR 2022 47, AU 7R KR £ R T A PH DX AR R DX 1 OR B
NE, I EZ RAETERR T REAL, RS S AR AR T R ZE, FERRAGIE, Kotk
ik 100% , JiTETa%L 47.96, L0 MESFAZME AR % [ B [X. (internal transcribed spacer, ITS) FLXFZ#T,

KRB, 2025-06-17 fEE BHE: 2025-09-03

ELWMA.: FRAMBMRVARKE FETRE “FRRMH MM FEAAGREFTHE 7B (EHUH(2025)491 5); B R AER &
WEIFE “BHEAALAAEREDAESHARL” (KHII8001A)

F—1EER T %é‘f‘}](1981—), B, Bl #H#%, MNEMRAFHE ¥R, Email. quanzhu0523@ 126.com,,

BIEMESE: »FANE(1983-), %, El#E, NERAREXH X, Email: lisayxz@ 163.com,



- 650 - ZE 3 ST A I %45 %

1A F W VT RS B0 7 RE B 0 08 B ( Lasiodiplodia spp.) 512, AT FE N &M % G120 E K Hm
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N rbp2 FER A R A WSV (polymerase chain reaction, PCR) 208 LIANG et al™ AT
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[ PCR ¥ %423 pMC100-MB #i{4 (TaKaRa) J5, AL KA #2541 DHS«, i 26 B 5E A 1%
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IQ-TREE" " WIRELLIR, LIVt —#L( Diplodia mutila, CMW 7060) AAME™ , Je TR AR LM R 5t
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Note: A.infected sites; B.bark cracked of the affected area; C.fruiting bodies on the branch; D-E.swollen and tumor-like tissue of infected sites;

F.withered plant, with arrows indicating the branch and stem encircled by disease spots.
1 ¥NIERTiRmRER

Figure 1 Symptoms of canker observed on Cinnamomum chekiangense
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1 IYZ)Z6 R BUR IFETE2E R, IYZIZ2 W 5R T IYZ)Z6,
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Figure 2 Symptom development of Cinnamomum chekiangense inoculated with JYZJZ2 and JYZJ]Z6
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% ORIK(E3B), WIVLRERCRIERD IYZIZ2 MR ARG, srAEflFanipl, s, SR sURsr,
WIAE A AR BT RE T I, RRBERINE, 2EWGORROPRR, MHlRmMA w2, /540
TARER IR A (K 3C) . WkkZ 222 RN, Jot, &0, AERE, DA (E 3D~E), Y1l
KRBT AEAMFTOE, EY, PROAEMRE, MEOESONERE, MmEER (18 3F~H) ; 5 EfF
SEREE e, B PRIRREE AU, DL SS (K 31~0) ; M ER TR/ (KxTE) H(23.78~29.14) wmx
(13.24~16.20) wm, H{HH(26.46+2.68) umx(14.72+1.48) pm(n=50), 7K B i%R 5 EE A S
Bro MR T PR v OB A B W A MR AR, BT W20 B e JYZIZ2 TR BR R ) ) A A (L

pseudotheobromae) [5.8,11]
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. A~B.PDA B:5RSERI R W E W W EEILE; CAaLBFE; D~ESEMTF, R, F.orA4 6+ 54 f 4
G~H. WA AEMF; LE 1B AT, JLH 1 RBBEMMZS S 4EATF, Note: A-B.colony morphology on PDA medium at early and late
stages (front and reverse sides) ; C.pycnidium; D-E.conidia, conidiogenous cells, and paraphyses; F.conidium attached to conidiogenous cell;

G-H.aseptate conidia; I.brown conidia with one septum; J.conidium with one septum and longitudinal striations.
3 (BREATEE _AIESEE

Figure 3 Morphological characteristics of L. pseudotheobromae
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ST A WIMERRR I PR RR AN, iR R, Y, K=, BE, ©
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T AL S, ToU st 4 M (R ( P81 4D~ ) o TR B A0 T 0, SR MTCRR AR, BRERIE | EEkEak
IR, PimeiE(E 4F~G) ; FRBRMERTFARE G, SRS 6, B8 1 PRRE, LI m
Zar, W (E 4H~T); M7 RN (K x5) M (20.18~23.52) umx(12.36 ~14.84) um, H{EH N
(21.85£1.67) pmx(13.60+1.24) pum (n=50) . A &I R R A PES B B, AR RAR BV T2 8 )
RS RRAE , W1 RE TYZING BRI (L. iranensis) """,

. A~B.PDA BiFREHIGMIE REEE LS ; CALBFH; D~ESMAEMT | PR sz, F~G. MM EMT; HH 1R
SHERT LE 1 RBCMA S EH#I T, Note: A-B.colony morphology on PDA medium at early and late stages (front and reverse sides) ;
C.pycnidium; D-E.conidia, conidiogenous cells, and paraphyses; F-G.conidia without septate; H.brown conidia with one septum; J.conidium with
one septum and longitudinal striations.
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Figure 4 Morphological characteristics of L. iranensis
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74/66

94/91\

91/75

92/97 92/93

L. huangyanensis BE33

L. citricola IRAN1522C
T4/87 L. parva CBS456.78

96/97 L. egyptiacae CMW35895
L. hormozganensis IRAN1500C

L. gonubiensis CBS115812

100/100 — L. crassispora WAC12533
87195 s I: L. pyriformis CBS121770
L. margaritacea CBS122519

Diplodia mutila CMW7060

0.02
TE: ZAREWLCE#EE AN B SO B 2 AR 3R SH T L RLAR F AR B (A ) AR PR B SRR (A .
Note: Diplodia mutila was used as the outgroup; the data at the branches represented SH-aLRT (left) and ultrafast bootstrap support (right).
B 5 ET ITS-tefl-a-tub2-rpb2 ZEERGE T 53t KRR

Figure 5 Maximum likelihood tree based on multi-gene combination of ITS-tef1-a-tub2-rpb2
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B0 (L. linhaiensis)"" | $#/NE 41 (L. microconidia)'™ .| Wikt 8 =1 ( L. ponkanicola ) (4]
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15t 977 05 A2 A A A T T BH D VAR AR A P i BB T . B T Bt )8 B 2 Ak
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4, PHIAUEIE SFAE R B LS R T S i S e 25 50 B, FENEIERIER, K2 LRk
BRER BN A EFEEFRSER T O )8 RS EWARTFE Y ETF, AHRIEET
ZHANG et al' " W2 1Y) PhyloSuite V-5, BLUIAEHE T Wi VT AR 1505 795 708 JL 18T 1Y) TTS-tef1-a-tub2-rpb2 Z23EH H
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KRG KRG oW B KRR, IR, B TIESERHENE M ARG KT RR AN, W T Wi Rsszmin
FEH BT AT B (L. pseudotheobromae) FVFH A —HU (L. iranensis) {451, XJ&EHNINSET #HT
TR 1592 o Do T ) AR

AT AT B8 —H1 (L. pseudotheobromae) J& 2= ERA MO B E H s Bow PER IR e, F EWEHTZ, #E1
L RVEMN . SEYNFNARIN & B AR G Sl A ( Eucalyptus spp.) . MG ( Citrus spp.) . BRI ( Hevea
brasiliensis) . 5 75 1 L (Acacia confusa ) . P2 Bk ( Cerasus pseudocerasus) . # A ( Phoebe spp.) . ¥ B
( Cinnamomum camphora ) FIFER: (Anacardium occidentale) 55 Z R A FEAHY), 51 L& BUHR . Btk . FEAL
o5 B 2 2 R 2 1510 B e B T ALE A T RARIRW G, SR B AR, e Y
AR 255 TR, dkimARIK . B T4, BntabkaiZE S\ B 6 L, e
"1 (L. iranensis) 27 FIEAAXT B, (HXTREE R RN E G F RS20, 7E0H, S 6 ]
{RYLSABKIE (Juglans sp.) . WG ( Citrus sp.) FIH- 5 ( Mangifera indica) 51 EBAS K M 7052 . 1EED
g, DB T ARENEAR Yt K e (Selenicereus spp.) T ACZEJE R, FEIW M AT AT 6 €8 760 B 9 1) S50
F BT R A A, B AR RS R B 7R X 2R ( Persea americana) FRJE |
At SO EER R, SRR Z W R BUNEE ) 25 5 W, U] AT B A I A BN B T R
ZEAR R W B AR AR B e L 8B4, IR RIS, RERRANIE . HHREE, WEERR
H20% ~57%" ,

(0 IR 5 B0 B FEAS ) B = A AR AL SR B0 13 55 AR — R0 AR ST 5 AR
FW], BATAT B A A JYZ)Z2 AR VAR A S0 ) W1 i T B A A0 JYZ)Z6 Wbk, SRS
3 PR B0 T BRI A SR VA, T g O S AR AR Y5 5 0 BRI A 2 R Ry, I =2 R BB T
ZES AN IR DA B0 R 55 T BEAZ M B . AR AU RNAR ORI N, AR S b s Buw T
WK JYZ)Z6 W SEORIETE R 1YZ)22 DARBURTEN AR I 37, X R Eom ) 22 5 il BETE 3 232 90 S
KA AR

B Hpe A IR, AR R T T BH X RAE 6—8 H TR ZRRIG, ARIEDE B & iR M P 25 1, =
AR R R R R, 2 F RO, FIAE, EREEVE Ak LS R 2 A B A AR HEEA
SERLE PO Y BRI TR RIS, IR ERAT N ED D WL, E AR R R T I A
W VLRI 0 2 A AT E R 2R AR A SR IR ], 2 W AR It s TR A oA X, R R
WATIFERES &, G, FEWTIARRR G A b, DARSE AP AR A ) P A B AR 5 5, DR R 338 A
B, BRI RS, GBS it A 2 150 B 5t 40

TEF IR A B AT, ENAME REZEHGE T B0 R BEREIRGON FERER(Lauraceae ) JSHER P01
O, FEASREIIETERE (Machilus pauhoi) 1597399 (L. margaritacea) B kAR (L. pseudotheobromae) (1)
TR 529 (L. pseudotheobromae . L. theobromae . L. iranensis I L. cinnamomi) [16,22] o X BB ) A Hi e,
FHAR, 2 FERFCEGOCREBOE, I ML A 7= i) 2l R A f BRI, 7R A s B T A 28 %
Y JRUBS:, IR e A, kLl A R AR
4 #FHig

B0 A8 E T S A R A X 2 Bl OR AR Y R R, AR A S 2
(ITS-tef1-a-tub2-rpb2 ) FHEK I R S8 B W AT 5 ARE A RRE SR, 1 5 | RS i VA 5t 92 5 1 i TR 48 o
A ARG T AMPTE 6 A, XOEE NSNS T B0 R HR T B0 AR O AR G
R EWTIRE R RARE , VAP BIE 1 izome FRE I S, SR A RS e 2o i W I P | e D A
BURHLEL AR = PG 2E Fe ALl . BOTHE ERMIEEZ ) W LN AE TR I X BRlCE 20 77 2 75 27
FAEYIAR N Y B RR T B SR AR S TR B AT OE, A e N % 2 S I A I 4
FE, RFHIF RPN EARETE, sR AR W, B B . 7R e R R B b, B
k25 TF R TR 15t 97 o3 WA T AR I RN B 6 25 R0 0 8, 5 AR 38 1 A FE AR R AR I R e L3, AT
i A i T AR A T R A S TR R R

S 0k
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