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Abstract: Guangdong and Guangxi are the major production regions of pitaya and the common area for pitaya canker.
Understanding the genetic diversity of Neoscytalidium dimidiatum is of great significance for the disease prevention and
control. This research focused on four geographical population of N. dimidiatum mainly collected from Guangxi and
Guangdong. To obtain the genetic fingerprints of N. dimidiatum, the isolates were amplified using ISSR genetic molec-
ular markers and further analyzed the genetic diversity. The tested N. dimidiatum isolates were amplified with eight
ISSR primers, resulting in 203 bands and the percentage of polymorphic sites was 31.7%, with the genetic similarity
coefficient for any two germplasm resources ranged from 0.7619-1.0000. When the genetic similarity coefficient was
0.90 on the UPGMA cluster, all isolates could be divided into three groups, but the genetic groups were not closely re-
lated to the geographical distribution. The results of principal component analysis indicated considerable overlap be-
tween the four geographical groups and there were no relatively independent geographical poputation. This study proved
that there existed lower level of genetic polymorphism in the isolates and there was frequent exchange of inoculum
source between different places. The study would provide the scientific basis for researching the genetic architecture and
pathogen surveillance of pitaya canker pathogen N. dimidiatum.

Keywords: pitaya canker; Neoscytalidium dimidiatum; genetic diversity; ISSR

DOI: 10.3969/j.issn.1000-2561.2025.09.015

s HEHE 2025-03-13; EZHE  2025-05-08

EE&WE VLR REBEEEARIL S T (HEAREL 20212X25, HEAREL 2021YT062 ),

EHEN  MIF (1983—), %, Hit, BIPHIITR, BF5T M AR, =@ {51E#H ( Corresponding author ): FLRH# ( QIN
Liping ), E-mail: qlp961003@163.com,



2174 o AE A F AR

546 &

K e S 57 9 1 BRI B P G T SR A TR
i A R AR,
RTINS THAT, WEE T B RZ T
WERRIT, BWTERARGEEE, JErERE B (05
BEL R & R, TR BESE R A i I R, A
WRASFET AT G, Bisc LR T o, femiesc
T, 5 R R BE AR AL R AR, TR s T A
KRR EEAEREGE . 0. R, IR
[ E PN ODN) 2 I I 2o Y= I P e S
PE . DA FRE . S E R A AR R
Ry o A D71 iR o 2 B TR M — 2 o R el SO
KL 70%P, 2012 4RI RA LT A R B
TR 1) IR TR 60%! ), 1 T 3 s T R R X K
T S B9  F R IR RAE S0% A A, i R R
10%~50%, R (22 e EmmES . 2012 4EG
T B U B i % JBE S R ( Botryosphaeriaceae ) i
GUBTRS A7 (N. dimidiatum) 5158 &y 5250
0, AW A e . SIS R
GE BT, BUAE EL 20 BT 38 75 86 s TR Rk ) —
U 5 S e R A S, H s ke
o e A EE Ay — At 1

LA A% £ B T AR M o I B RE S A A2 3R
BTy, IFamad 2 A A 1% 7 S R B AR TR
(A AERE, VR 2 e A A 1 B 5 5 D A 1Y)
LA U PR IR I (R Y AR R
WAE B AR AR, SEYRPURE R . N E R
R An s A B L, SR % EL,
L Z et T LGRS A2 . Ak
TR . 43Tl LIRS 2 3085 T3
fR B R P g4 R U HAT£ 4 ISSR. SSR
1 SRAP Arvic B4 T & FF: FH 8268 36 s 7w s 4 15
595 i ( Botryosphaeria dothidea ) Z51is (G 2 FEME
OIMT, FRIESE TR LA R s A A
] O AR X 3 B ) . MR L Rh
B, AFEMEEIREE . ZRE R T AR B E
K S5 70 PR a8 AL Z R Sk sg . A
I, ABFFEibE T EER AL PR AR
TR 9 IR BT I (R T i 4T ISSR 8 A
WM, LABHR AR SR s e 2540, IR AT
58 K I BBz K B 1A S LB SR

1 #MR5AFE
1.1 ##

F2018—2022 4F, M7 . duifg. B . Bt
wLORM L BRSO, R4 T, BV, T

P BN M HEPE . TRIINAE SR K e SR
e, AT R UR S, R TR
B REEN . s EE. RMNBEN 3 A
WEEEN S %, difb itk 2 B S22 Mgy 1B
YRS RE fa , AR 77 MR R A, IR AR R
FERL S A0 S HIE ¥, ok 4 AR R (3
1): JTHRAGEBA (G1), ZIXIEHRE, H
PSP IFRE, B GZ XTI, sk kA
FEE TP IR A (G2), X EZ N R
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Tab. I Geographic population delineation
of sampling sites
R
B RAHLT CFEA) N%Tﬂf
Group Sampling location (Sample) umber o

strains

JTIM(H38,S1) BHYL(YJ10-1, YJ11-1,
YJ12-1, YJ13-1, YJ15-1, YJHI-1,
YJH2-2, YJH3-2) . %&5& (DG6, DG7,
DG8, DG10, PY3) . #J (HZI-1,
a1 HZ7-1, HZ8-1, HZ10-1) , YL.I'T(IMI-1, 3
IM2-1, IM3-1, IM4-2, JM4-4, IM5,
IM6-2, IM13-1)  #8FH (JY2-1, JY3-1,
JY10-1,JY13-1,JY15-1) . %4 ( GZ1-1,
GZ2-1) . I (MZHI1-1, MZH2-1) .
I (SZ2-1, SX3-2) FIEIH (LH2-1)
BT (LAl1, LI3, LXI, LY2, NTI,
SQ2, YLY1, KM1) | #i# (GGI1-1,
G2 GG6-1) | Bk (GL2) | #IH (CX3, 20
WZz3) MiE Mk (BL3, BLS, BL8, XY4,
XY9, RX1, RY2)
WY (ZJ1) | dbig ( BHS, BH9, HF2-5,
G3  HF4) . £ (MP2-2, MP2-7, MP2-9, 11
MP10-2, MP2-3) Fifidis (FQ4)
272 (NM2, NM3, NM8) . T {4 ( PG2,

G4 BS4) . Ei&E (YN5-2) FI#EF (QN1) !

12 FHi&

1.2.1 DNA#RE i HRAAEY)HE K 21 DNA $2H
XF & (DP305) $#H DNA, AR HUi Bttt
PRI B DNA FBIE AR EBE S LUK 73BT DNA R fif At
FEVI SR E A5 (#H nanodrop MlE ODago .
ODago, FFITH ODyso/ODygo LUME, Kl DNA 4k
& K DNA SRR ZE 50 ng/ul A FIRELAE .
1.2.2 ISSR-PCR 3144t it M ISSR 5|4 FE v fifi
MLIEEL 44 2518036t B TAY TR ( L) Behy
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12.4 ISSR-PCR # 3% R B & my
ISSR-PCR " 14 118 IR BE , X587 I AT 7 1040 15
Bk DNA HEATY 34, P KR Ty 94 CHIAZME
5min; 94 ‘CAPE 30s, ffEiR kiR 45, 72 C
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4 CIRAE

125 O B#EGHRBLES %04 EXF
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polymorphic loci, P), S5 ZEFILINEL (observed
number of alleles, Na ), &5/ FE K%K ( effective
number of alleles, Ne ); Jz B3k K Z a5 B AY 8t
1S40 Nei's FEH ZHEEFE2 (gene diversity,
H ), Shannon 1 B $58%% ( Shannons information
index, | ). f/a BB E, I H NTsys-2.0 X
PRt B s AL R, AR AU AR 2 R 2k
( Unweighted Pair-Group Mean Average, UPGMA )
T T IR, It Tree plot B b iR 2
K, fdiH GenAlEx AT M3 51H

2 HERE5HH
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PERR AT PR T (NT1, LQ6). J AL
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44 %4 ISSR 5| ¥ilf4T PCR ¥4, P 4%k,
ANTR B 5 456 9 W e A 348 LR ) 2P B B A
fE2S, —Hg|Py -y sar i a e,

51%) VCA02, VCA27 & ; —LLg| Pl Jcdy 14
W, UNI(GATA)g, X5 P35S A H T % 8 i
G RE T ORI ZRE PR M o B2t
44 %% ISSR 5|9k th (GTG)s. M13, U02,
VCA13, VCA21., VCA22, VCA25, YHY(GT),G
8 <514y, H ISSR-PCR ¥ H /=¥y iy 2 &M B if,
SO IE AR AE , T X BT I e 7R ) et A A
FESE o
2.3 ISSR-PCR #1&iR MR EHHE

IR KR TR LSRR, IR AR — R
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&2 ISSR S5 ¥R NIERERIFIESER
Tab. 2 Screening results of ISSR analysis primer
annealing temperature

519 L SIS (5737)
Primer Anneahngo Primer sequence (5'-3")
temperature/ C
(GTG)s 59 GTGGTGGTGGTGGTG
uo02 60 DHBCGACGACGACGACGA
UBC 880 46 GATAGATAGACAGACA
VCAI3 51 AGAGAGAGAGAGAGAGS
VCA21 60 GTCGTCGTCGTCGTCGTC
VCA22 61 GTGGTGGTGGTGGTGGTG
VCA25 54 CACCACCACCACGC
YHY(GT),G 48 YHYGTGTGTGTGTGTGTG

24 FEeEHTREESUSH

77 BRI AT R 45 ISSR-PCR §73
PARAR G Y s E R, 8 A5ty 1 43
AL, Hh ZAMEASECH 13 4, ZERMNLS
HrER 31.7%, Fiikis itk Z et E B %
3o B TR W B AT 5 st L AR ETE RS HE IR Z
[ HA —w 225, (HfG e g,
25 FEeEHTRBREEESH

AL (& 1) TR BURTR 8 PR . A
[FIRRAS Z 6] AR, i m LT, Ul ALk
M, A TS DA AR R PEARA . Z b, KR
PRI 2 ) g st A AR DL R BCFE 0.95 DA E (181 1), Wi
BH BT I €00 1 AR A a5 7 A SR AR

M UPGAM ZEM ([ 2) nILLEH, fFist
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Tab. 3  Genetic information of 77 N. dimidiatum isolates amplified by 8 ISSR primers

GIE7] e AL Nei’s J H Shannon 57 15 8 250 Z MR

Primer L% Na JEHEL Ne LR R H kil loci SR NP Hr% P/%
uo2 1.143 1.024 0.021 0.039 7 1 14.3
M13 1.500 1.259 0.145 0.220 4 2 50.0
(GTG)s 1.667 1.103 0.088 0.169 6 4 66.7
VCAI13 1.750 1.069 0.060 0.124 4 3 75.0
VCA21 1.000 1.000 0.000 0.000 5 0 0
AVC22 1.333 1.053 0.042 0.076 6 2 33.3
VCA25 1.143 1.075 0.049 0.075 7 1 14.3
YHY(GT),G 1.000 1.000 0.000 0.000 4 0 0
SEH{E 1.317 1.073 0.051 0.088 5.375 1.625 31.7

1 77THEFEeETREEEURETRLRE

Fig. 1 Visualized heat map of genetic similarity coefficients of 77 N. dimidiatum isolates
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Fig. 2 ISSR cluster analysis of 77 N. dimidiatum isolates

FEFALRECH 0.90 K, 77 A EH BRI 3
AR, B TR E)TTUANE . BT AR
3ANEERE, S ITAZEEHUA K AT P A 1A
BERE, HaR 73 D RMRGERAE S IRE . R
R, 77 A KRR B9 P R B A B st
AR, (HRRN A AEAE —E Wit 55 TRl
— b B A YA TR R U S [ £ S A o I S
U DR R 1 35t 12 22 R g F ke YR T A
IR . (H/NERDRUL, W RERS —T
FR A A5, B SR [ A ) DX B 27 A4S e R SR S A it
ERIRL R RN 0.976 B9 A 4332 b, T AR Fifm
WFHER G1 BEARRFRAE B 1 C 2» b iy £ S A7
KA EER., SN R EEMNT 3 Dk
W ARFT AR AT VE BRI
26 EHHHH

TR, G2, G3 A1 G4 BEIRERTE
Gl BHAJE N . BIR G2. G3 1 G4 K3 IX 1
HAHES, H G2 M G3 AN EZL, %k

SR N | il 2 L B | i SR T IO RV R 2 SN
AW oNEYl. mE 3 Al A RSB
4 ERE, BB S TR A AR B> 4

1e+06 -

0e+00 - BEIK

PC2(24.41%)

—1e+06 -

—2¢+06 —1e+06 0c+00 1e+06 2¢+06
PC1(41.89%)

B3 ERSoWEHAE

Fig. 3 Discriminant analysis of principal
component scatter-plot
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