VLM 244 ( Jiangsu J.of Agr.Sci.) ,2021,37(6) :1409-1416

http: //jsnyxb.jaas.ac.cn 1409

Mrimfh, SImZs  sRn3s 45, IRIEHLIX 7 AN H 2258 AR IR 528 B Ay TAE A S8 2 [ T oAl 244, 2021,37(6) : 1409-1416.
doi : 10.3969/].issn. 1000-4440.2021.06.007

BEHWR 7 A HEZEHBENREERS TENE
I3

bk, BEE, K&A, A, B M, HEHF, IER
(T ERIEHB S B M A M RY S T/ A M A RS H A 2 S A A S VT R 221131)

WE: NLIARIERX 7 RAEMNHHPAR /B8] 7 N H S22k MR @B S 4 e 5 2
TRAE BSR4 254k dL ( Ditylenchus destructor) 3EAR—3, FIFH vDNA- PR &SRB BR X (ITS) 3l FH 514 8 122548 iR Rk 5|
PR, e BREAA JSXZ 2 B(L) B HAR 6 D or B RHAR S A(S) RUREZEZ R, 456 ITS-5.85-1TS2 X751 4347 44
HRGEBER, SRt R, RTS8 R 252 SO B e, LA B AR S e il X ) ) ik ] A
FAY B 12 252k BB RS IARIMEAITE 99% L1, IR JSXZ oA SR 254k du A A1 B RUBEARYE—iE , 25 ¢ &1 D
RIBEATON 1 N3, HRN C BUSEZR 56 R, At ARFIAR JSXZ B 455 S C HUJE 2 2528 He; JF A& JSWILJSY . JSGS,
JSHW JSLQ 1 JSNG 5 A BURFREZEL M BHAR | 003,390 A BB 2R ) H S HAW R R X e, fa
TRUMEHD DX H S i 2 2528 R ZOC R JE R AN &2 FrAe A B B B0 C 28 I A U2 2Rk BON PRI,

K. HE,; BEzEgd; X8, RELEW

hE SRS, S4324°5 XEFRIREG . A XEHS. 1000-4440(2021)06-1409-08

Morphological and molecular biology identification of seven stem nematode
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CHEN Jing-wei, MA Ju-kui, ZHANG Cheng-ling, @ YANG Dong-jing, TANG Wei, XIE Yi-ping,
SUN Hou-jun

( Xuzhou Institute of Agricultural Sciences in Xuhuai Area of Jiangsu/Key Laboratory of Biology and Genetic Improvement of Sweet Potato of Ministry of Agri-
culture and Rural Affairs, Xuzhou 221131, China)

Abstract: Seven populations of sweet potato stem nematodes were isolated from storage roots of sweet potatoes from
seven regions in Xuhuai area of Jiangsu province. Characteristics of the stem nematodes were basically identical to Ditylenchus
destructor reported previously through morphological identification. By detections using universal primers of rDNA - internal
transcribed spacer (ITS) region and specific primers of D. destructor, it was found that population JSXZ belonged to B(L)
type of D. destructor, while the other six isolated populations all belonged to A(S) type of D. destructor. The results further
suggested that, the sequences of the stem nematodes shared the highest similarity with D. destructor though sequences analysis
of ITS-5.85-ITS2 region and phylogenetic tree construction, and sequence similarity of the separated populations compared
with the D. destructor populations carrying the same genotype reported in Xuhuai area were all above 99%. Results of phyloge-
netic tree analysis showed that population JSXZ did not cluster into one branch with type A and type B populations of D. de-

structor, but clustered into one branch with type C and type D populations of D. destructor, and had closer affinity with type

C. Therefore, JSXZ population from the sweet potato was
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A B2 BERE S 1 H (RC2019002)

FEER A Wi (1993-) . B, PPyl sp A Wit BF9es: 2 bt L M one branch with population of type A of D. destructor,
HH R EPHAPIS . (Email) bejw0825@ 126.com which were all confirmed as type A of D. destructor and

BIEE : PMEAZ , (Email ) sunhouj1980@ 163.com were clearly distinguished from other genotypes. It was indi-

confirmed as type C of D. destructor. Populations of JSW],
JSYJ, JSGS, JSHW, JSLQ and JSNG were clustered into
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cated that populations of D. destructor which harmed sweet potatoes in Xuhuai area were closely related and had various geno-

types, such as type A, type B and type C, among which type A was the dominant population.
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Table 1 Varieties and origins of nematodes used in this study

M ra Conlar g 1%y
JFHIKE (bp)
ISWJ  fRN T E T B ARt MW648334 791
ISYJ RN T ME T kAR MW648340 791
JSGS AR T AR T s MW648337 791
JSHW B i 1l X I MW648338 791
JSLQ AR LI DX MR i MW648339 791
JSXZ RN T4 Ly DX AP MW648335 980
JSNG  HERWTESEMKE  MW648336 791
DASH  fEiL it £ EF208210 1130
DATS A i il X EF208211 1130
DAXY PRI ATHT EF210366 942
DEsg % = Wb TiT A L AM232227 688
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Fig.1 Symptoms of sweet potatoes infected by stem nematodes
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Fig.2 Light microscopy photographs of stem nematodes in sweet potatoes
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Table 2 Morphometric parameters of female and male Ditylenchus destructor populations of sweet potatoes in various regions of Xuhuai area

BARE % (‘ﬁff) (‘ﬁff) f‘ffn*)‘ (’ﬁf) “ b ) v

JSNG Q 985+126 23.8+4.7 10.6+1.0 63.6+9.2 42.2+6.2 8.2+1.4 15.8+3.0 78.0+2.0
g 900+90 22.1+£3.6 9.9+0.8 74.2+6.7 41.2+4.4 8.3+2.0 12.1+£0.7 -

JSHW Q 922+106 26.4+3.7 9.3+£0.8 70.7+4.5 35.4+5.4 8.1+1.4 13.1+1.6 78.5+3.6
g 860+61 22.5£2.8 9.0+1.6 64.3+6.0 38.6+3.8 8.0+1.6 13.1£0.9 -

JSGS Q 869+97 25.8+3.9 8.9+1.2 70.2+8.3 34.5+5.3 6.7+0.7 12.5+1.8 77.3+3.6
g 851+100 20.8+1.8 9.8+0.8 68.8+7.6 41.1+4.6 6.5+0.7 12.5+2.0 -

JSLQ Q 905+63 25.4+2.5 9.7+0.8 70.4+6.4 35.8+3.3 6.7+0.7 12.9+1.2 78.7+3.1
g 880+111 21.1+2.7 9.4+0.7 70.6+8.0 41.9+3.9 7.0+0.7 12.5+1.1 -

JSWJ Q 1 060+147 30.0£5.6 9.5+£0.9 71.4+6.3 35.9+4.8 7.9+1.4 14.9+1.9 78.3+4.4
s 992+80 24.9+2.4 9.6x+1.1 72.0+£6.8 40.0+£2.9 7.3+£0.7 13.8+1.1 -

JSYJ Q 882+80 25.7+3.4 9.0+0.7 68.2+3.6 34.6+£2.9 6.7+0.5 12.9+1.1 80.6+5.0
g 875+81 21.8+2.7 9.1+0.9 72.1£5.9 40.4+4.4 6.6+0.6 12.1+£0.8 -

JSXZ Q 1 044+102 30.0+£3.0 10.0+£0.6 70.0+4.9 35.0+£2.8 7.3+£0.7 14.9+1.4 79.5+1.4
g 880«111 21.1£2.7 9.4+0.7 70.6+8.0 41.9+£3.9 6.3+0.4 12.5«1.1 -

Thorne 23! Q 810~1 400 - - - 30.0~35.0 8.0~10.0 15.0~20.0 78.0~83.0
g 800~1 300 - - - 34.0~40.0 7.0~8.0 12.0~16.0 -

Goodey 2] Q 690~ 1 890 - - - 18.0~49.0  4.0~12.0  9.0~30.0  73.0~90.0
g 760~1 350 - - - 24.0~50.0 4.0~11.0  11.0~21.0 -

JSNG \JSHW . JSGS . JSLQ . JSWJ JSYJ JSXZ W2 1, o MK SE KRG AL ;b MIAK S EERKENHE; c AERKSERAHE; V=342
I S 5 AR K 1 AR X 100 5 ASIIF 53 T A 0 0 Ay - 349 (I b o 22 5 25 2% SR 5 (1 /DML ~ Fre KA

23 HDFEMFEEE

23.1 HHEEX XRE S & AR tDNA-ITS i@ 7 5]
ke 2ER P ATLIRERIEHLIX. 7 AR ) H

224 B DNA AR, R 38 514 1TSP1/1TSP2
P14 rDNA-ITS X ¥4, Bk 25 R W, 7 o0 B
IRFEA T BR ISXZ BEARY S 1245 1 000 bp 454551,
HAREY M2 780 bp &4 (B 3) 5B AEE
SEL HEWT JSXZ BERTTRESN B (L) U REZELR 0,
HR N A(S) BUEREZEL

232 A(S)EfB(L)RAFHRIIHIHLER
Rt BN AS 43 B AR L DR B A X YL 5 A Y
XA R H 2 25 2 e A3 B EAA 43 301l B ATL Bk LB Sk
HARHL DNA (R 50549 DAS1/DdS2 5 DdL1/
DAL2 #E47 PCR 4748 | % JSXZ BRAAY 18 1 485 bp 5%
AN, HAYES N 252 bp, XTHRZH WA 4547 (& 4) i
FE JSXZ FEARCH B(L) B RE 252 oy AR BRI 3 Oy
A(S) BRI 2R 2

233 AT fDNA-ITS 49 2 %8 7 A A 2 B 5 547

X R F VLM THED D H 2 2528 b (AR [R] 3 B AR
ATHUBRELR B9 i3k NCBI 7 BLAST ##47 HXT, %
PATIIE A RHA S GenBank HVTHRA IR ZELk il
BHAE 5 AP TE 99% ~ 100% , 3R BUTH G F A& %=
GenBank , JJAF P HVE S5  TRANE BLEE 1, KPR HEXT
SERHVERE 2R 17 2N [R) ik R R ) S 2 254
B1|,2 SR HZEL LD, dipsaci) FH), N EAREG R
314 7 %750, 48 26 575, T ITS1-5.8S-1TS2 3
SR B KSR I R R B, 25
(K 5) XA D. destructor FHAR —37, 5 2 % D.
dipsaci J§* 3 X 53 W] {2, JSYJ ( MW648334 ) | JSW]J
(MW648340) L JSGS ( MW648337) L JSHW ( MW648338 ) |
JSLQ(MW648339) Fil JSNG Hf 4 (MW648336) 5L A
RS 2R OB SR S — 32, R WX 6 N RHAYN A
RIS ARl 5 FRoe s R —2, Horb JSY) BEA
5 DAXY BRI —3, R AL I B At
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JSXZ TR (MW648335) 5 A I B B4R 5
TE— &, 0 Je 5 B M ¢ BRI (EF208210,
EF062574 KX181650) Al D BIREIA ( EF208213) B Ky
— %, iH it DNAMAN %K {4 #F 17 % 51 b Xt 43 #r
JSXZ BEK 5 B M ¢ A B K ( EF208210,
EF062574 KX181650 ) AHAL T 3k 99% LA I, Horp
551 ¢ BH B RHA EF208210 BYFFHILE ITST IX
55193 bp &b 1 M, 5 C AL DR A

M 1 2 3 4 5 6 7 8

2000 bp

1 000 bp
750 bp

EF062574 7 1TS1 [X 41 bp 1363 bp Ab4A 1 1V
SR, 5 C BRI EREA KX181650 75 TSI [X 96
bp 126 bp.203 bp.215 bp Fi1 227 bp kb&A71E 1 4
BEEE R, TS D BRI (EF208213) [A] PN
96% , T ITS X FLA7EAE 29 A-hli 3 22 5, 4 HIAE 1TS1
DXAFTE 2 A EFEGR I 2 S FIEAE A L) K 25 >t
AR, I, JSXZ BEAR S 3 4> C BUREIA RGeS
UL B E R C RS R ZEL

9 M 10 11 12 13 14 15 16 17 18 19 20 21 22

M:DL2000 DNA Marker;1~3:JSWJ A ;4~6.JSLQ BFA;7~9.JSY] #EA; 10~ 12, JSXZ #1413~ 15. JSNG A4 16~ 18 JSCS H#E{k;19~21,
JSHW B ;22 15K XF IR, JSNG JSHW JSGS JSLQ . JSWJ JSYJ JSXZ W3 1,

3 WEFRERE(ITS) BEASIHTEER

Fig.3 Results of universal primer amplification of rDNA internal transcribed spacer ( ITS)

M 1 2 3 4 5 6 7 8

750 bp
500 bp

250 bp

9 M 10 11 12 13 14 15 16 17 18 19 20 21 22

M:DL2000 DNA Marker;1~3:JSWJ #{4 ;4 ~ 6. JSLQ FEA;7~9. ISYJ #4410~ 12 JSXZ /A ;13 ~ 15 JSNG HFI4; 16 ~ 18 JSGS FfMA;19~21 .
JSHW FEA ;22 . 75 KX IE, JSNG  JSHW . JSGS . JSLQ . JSWJ . JSYJ JSXZ WL 1,

4 AE(S)B(L)BEHRESIYTEER

Fig.4 Ambplification results of type A(S) and B(L) specific primers

3 3

AR A EE5 500 T HE W) T BOM LI
T X ™ XA I R AT TS5 R A
(7 A H B L AR A A TR A5 20, I SRR
SGIREATHE R R AL R B, TR R
HHE Thome ™! (Y JFUERN (IEAE) 1925 (B AFAE—E
25, XL, Goodey ™ \Wu 45 KX AT R T4F
ERVAE AT B AR K A — e R R AR,
FERE Y HOJFUE B (TEASD) I R Y 1 B ) 9728 e s
[l AT E I A I e P e S R A, 48T
E RN R R 2 S B B R SR R 5
IR =X SIS TP UMITES LT S 4 S RN VE O R

FIAT, 1% 25045 SR O R A 25k i ELA I i
RN P MEIIGE, U Jones 512 DA JES B2 2528 s 17 A
T E LA/ T A S X 8 AL 254 Rl R
ITS KB T34 , & B [ e 2548 LAY 7 /b
HFPEERTEH 200 A B 2 N33, A 4y SCRRETE 1TS1
XA7 188 bp Bt A B, IFHEI 6 12 25 26 s 7 rp [
TRATHERE 1 DR 2 Fhe A s 8 ARl =il
PR O 5 | Wkt H S s 25 26 U xDNA-ITS X
AT X, e B0 [ A 8 2 2R 4 UBFAR 119 1TST X
JPEN A T (S) RN A (L) 2 PR 7Y, %id S
BRI A(S) L B(L) R ELZELR R 2
XPRESEES [ DAS1/DAS2 F1 DALL/DAL2, %o H 2 )5
JAZEZR HU xDNA-ITS XA 74087 LT, 7 1 i H 2



PR 5 AR DX 7 A B 2R R BRI 58 S oy T LR 2R M 1415

0.83/72 [ HQ235695 Ditylenchus destructor liron Potato Hap E

0.93/55

0.91/81

0.85/77

wyﬁ{

AF363110 Ditylenchus destructor USA Potato Hap E
MW648335 Ditylenchus destructor JSXZ Sweet Potato
EF208210 Ditylenchus destructor DdSH Sweet Potato Hap C

- EF062574 Ditylenchus destructor China Potato Hap C
KX181650 Ditylenchus destructor China Potato Hap C

EF208213 Ditylenchus destructor China Sweet Potato Hap D
+ EF2082113 Ditylenchus destructor DATS Sweet Potato Hap B

+ FJ911551 Ditylenchus destructor Potato Hap B
HQ235680 Ditylenchus destructor Russia potato Hap G
HQ235679 Ditylenchus destructor Russia potato Hap G
HQ235678 Ditylenchus destructor Russia potato Hap G
DQA471335 Ditylenchus destructor China Astragalas membranaceus Hap F
HQ235677 Ditylenchus destructor China Sweet potato Hap F
MW648334 Ditylenchus destructor JSYJ Sweet Potato
EF210366 Ditylenchus destructor DAXY Sweet Potato Hap A
MW648340 Ditylenchus destructor JSWJ Sweet Potato

1/100 [ MW648336 Ditylenchus destructor JSNG Sweet Potato

= KU179462 Ditylenchus dipsaci
L AM232235 Ditylenchus dipsaci

MW648337 Ditylenchus destructor JSGS Sweet Potato
MW648338 Ditylenchus destructor JISHW Sweet Potato
MW648339 Ditylenchus destructor JSLQ Sweet Potato
AM232227 Ditylenchus destructor DEsg Sweet Potato Hap A
EF418002 Ditylenchus destructor China Sweet Potato Hap A

i
0.05

JSNG JSHW JSGS JSLQ . JSWJ JSYJ JSXZ W3 1, 433 3CRF : BI {5 MR AN B/ ML J3 4 09 B R AE ; SN SCRe i R EL AR AR

B 5 BREELZBRBEEET rDNA-ITS FIHNESZEEL SR

Fig.5 Phylogenetic trees of Ditylenchus destructor populations based on rDNA internal transcribed spacer (ITS) sequence

2Rk AR (DASH ) FIERH T L X H 5254k e
(DATS) %52 N B(L) B 2548 dL, Subbotin %"
FET IR U ITS1 X HE 5 [P 41 7E RNA 4045
IR 2E S IF454 tDNA-ITS RS R E L Z LT AW
GRS 2R L R oy A~ G 7 AR,
RO REZELE A (S) BUARFMES Y HAek I A
FEAY B (L) BURE S5 | mT A eh B A P
AN AT FEPIRL, R AR DASH %858 Ry J 12 2548
C RUBEIAR, BEUR DATS %808 M K225 28 A B AUREIA
FEABEFE R, FILF TTS 38 FH 5 |9 R v o | % kT
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