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i 1000 R AR RGERE RS AN [ 28 RO S, 12098 35 1% 38k 5 DR W] 5 e 3 BOK, W)
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International advances of the research on the phytoplasma diseases in

cherry

MU Xue, ZHAO Yang, LT Chunyan, WANG Weixing
(College of Horticulture and Landscape, Southwest University, Chongqing 400716, China)

Abstract: Phytoplasmas, which was originally called mycoplasma, are a class of A prokaryote resem-
bling a bacterium that have no cell walls, the mycelium is only surrounded by a unit membrane com-
posed of adipose membrane, it cannot be cultured, and exist in plant screens. Its morphological struc-
ture is easily affected by external environmental conditions, and it is still difficult to conduct in vitro ar-
tificial culture. It has been reported that phytoplasma can cause more than 1 000 kinds of plant systemic
diseases in various parts of the world. The extent of the disease includes crops, horticulture, flowers,
fruit trees and forest trees, etc., the disease is highly transmitted, obvious symptoms, and great harm, the
phytoplasma infection can cause plant hormone or growth regulator disorders, which can lead to abnor-
mal growth or variation of plants, and if seriously it can even cause plant death. Our country has an-
nounced more than 100 original body related diseases, and this number continues to rise, the current do-
mestic for the naming of the original body has more than 60 kinds of graft, and constantly have new can-
didate reports and named reported from the plant in the original body has 16S rDNA group members
across the world in addition to classify according to symptoms and features on the body, the early name
are caused in the diseases of plants with the characteristics of the disease, such as paulownia witches'
original body since the late 1980s, has designed many PCR primers combination to amplify the operon
part is used for the diagnosis and the system development, due to the availability of general primers,

rooted in the history of the original diagnosis and system development has been based on 16S rRNA
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genes and 16S-23S rRNA spacer to detect plant disease is the most difficult to solve and prevention and
control of the original body is difficult to control the spread of the original body, under natural condi-
tions, plant not only can the original body by leafhoppers aphids Insects such as psyllid can be spread
and diffused as mediators. In addition, phytoplasma can be spread by grafting Cherry phytoplasma dis-
ease is one of them. In recent years, this disease has become one of the most important diseases threaten-
ing the development of cherry industry, mainly causing cherry phyllody (virescence) disease and abnor-
mal growth and variation of the flower organs, leaves and fruits. Eventually, the plant will die rapidly
within 2-5 years, causing a very significant loss to the cherry industry in China and the world. The ex-
tent of the disease varies from region to region. With the increasing area, scale and damage degree of
cherry phytoplasma in different regions in recent years, especially cherry phytoplasma breaks out in
large area of Chongqing city, which has brought us severe threat. The yield and quality of cherry plant-
ing area in this area have been greatly affected, which has caused serious losses to the cherry planting in-
dustry around Chongqing. So the systematic research on its pathogenic mechanism, plant growth and de-
velopment characteristics and control methods is particularly important. Only a systematic study of all
relevant information can cure the disease. In view of the research needs of cherry phytoplasma disease
research, this paper reviews the research progress at home and abroad, mainly from the classification,
detection and transmission of phytoplasma and cherry phytoplasma diseases, etc., it provides an impor-

tant basis for further research and prevention of cherry plant diseases, and analyses the future research

prospect and application value.

Key words: Cherry; Phytoplasma; Desease

P2 Bk (Cherry) J& ¥ 7% £} (Rosaceae) %= . £}
(Prunoideae) P2 J& ( Cerasus Mill.) V& M S0, £ 24
FEHh EPEBR[C. pseudocerasus (Lindl.)G. Don]- KX
EHAEE[C. avium(L.)Moench] F1 EEBE[C. tomento-
sa(Thunb.) Wall.]55 , 5| He B A =% 8 7= A £k
A5 o m T E M2 2 RIEREN =%,
JEFH AT JLAE C 2 BN P A 525 2800 B S UG )
i Fr K Rz —1 PR R VR T R % v K B, 32
B ATAE L B N E K BRI EEH 5 1871 - Hi 5 tH A%
BB NRE , 5 BAE LR & FiE , B e
TERCUA L ZR B VL BRVE L35 AR I T DY )1 R R
R BEIM 25 B S X R 32 5 A XS R AR 35
RIEIX

Bl & PRl ) TR K R, &R UE AR
WA T BB A DR R, LR AR IR R R AR
P A s T JUAE, [ A 47 B0 PR PR A AL B A s 5
U RS Ay AR B T SOAE AR 5 ) BRI R . M
Ji& 44 (Phytoplasma) , J5 #K 25 B Ji£ & (Mycoplasmas
organism, fif Fk MLO) , =& — K JC 4 fL B L AN\ A T
FE IR AEAE TR0 1) B 38 07 i 4 B v DA A Ak B
T RE 0 G BA TS THE D DR SR A —
BRI NI B0 3 5 1967 4F H AR 22 5K Doi ] H

HL 0 TR B ORISR R AR, SRR SR AR AE 1994 4%
(1) 58 Jia 1 o v Do Ak 4 2R 2 i3 b 0 X B 44 DA
Mo R SR AR R BRI, (E TH 525 1 L ik A R
PRAT 512 1 000 42 FAE A (1 R Ge v 55, i o A< AF
Y AT A RO AR S5 5 . PR A SR R
F0] G A IR Y A B A AR A X
A IR & SRR PR 2~5 aCHE) IR AE T, B4 K
SR T B ) R Pl PR A A R 2 K AN P M e B D T R
ﬁ%[xlo

1 R AR T 5Tt i

1.1 HEEARRE IR FIFIE

FEL AR 2 51 S 22 PR s T 100 B 0 L BT, T
Y B RE , 41 B 45 44 B JE BN 8~10 nm [ B4 IS 6 5
AT DA JE B I3 AR AT 50, — M A [T S 3R B
Z AT , KN K 200~800 nm, B A5 41 fL 4544,
oo # AR B AE M B AR AR B RE I 22k
14 DNA 22 4R SO TR A 8 7 2 1 L TV 1% RNA
AEEE A& R . — 7, BT R A
JCYH B EE , DR 75 55 R R AU R KA L, %
VURR 2R HR BUBE . 59— J7 T, BT Jo i o B , A 54
AU I 2 AN T A AR SR WE S 5T, B DA PR 85
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PR R R E (%) A A AN BURR , 8 AR 4 M 2 2 T A W)
Je AR L .

] et L A 4 B T2 o 1) 2 2358 4%, | T
JR AR AN RE B A4 G BT S BT AR S A AR K R
BENAM R IR IS B . 76 AR () 40 R B A PR )
I 2 A T I B 36— SRR I A A o A o 2 A7
TR ) R AT B H A PN SRR BT 7 R I T PN )
HRE LT, 51 KR E.
1.2 fEREAESE

H 1967 448 J5 A4 4 2 30 BAK , 3 B A1 FH 45 F 5
VEAE TG A 3% 77 2 v 3 I A AR 1) S5 Tl 2R W,
{75 e DA I J5A% A W 8 7 ) A% G 77 R R A e AR
PR oy FE AL o 20t 22 4F B AIE 9L, A DR AR 43 ST 9
I IRAR SR I TR A 2R 4 2 0k TR 0 VB R R N R 42
REBAMER Z A J82E R G0 (B i T B = R AR
{1, HE R AR B BT TARIE A R G K B R AT
K, FHINE T 5 FKCE R oA KA T
JER A 65 7 T AE W 2 A v S VR A R AT 5, G L2 20 1
20 80 FAR S WA 90 AEALF T K 11 5 T PCR A%
W73 5 385 H Ak 5 R P e s A A I B, i ik
I SR AA RS IR 43 I AT
1.2.1 MHBAREE RS X FEERRISE B, A8 5
A S AR HE R B R0 R AE B AN [F) 1) 2 25 AR
FEAEHEAT W10 20 28 AR H A8 S5 A4 A2 0% I R A RE TR s
WJEAR S NER  ANFEFI AR G 3 AN R A, Hi T
G ARAZ AE Y G 5 52 B A1 S0 55 A0 HARAE )
T4, 2 BUE A% G 1 AR 2 53 98 07 10 L A
()5 RAFAEAEAEANE AT ()R Ao
122 A TI16SIRNAA B AL R 5T A£4
Fok  EERST I 16S rRNA 3 [K 41 2 4 JE A
TF R el ) 2 AR D, 28 B SR AR AT
RN ELE ST TR, FEEITFHH 16 S tDNA
PCR-RFLP 7} #f 8¢ 5 T v+ AU AU R il 14 v B
% 75 P (Restriction fragment length polymorphism,
RFLP) X A8 Ji A4 47 23 205 H R, R85 A4 (1 4 ol
fir % E T 16S rDNA 5 %1 78 1 J5 44 rp 1 2 5
P, 2.5% AN FEABLRE B4 2 BB FH AR 52 SR A ) 4
¥t Schneider 25" K F RFLP 43 #T PCR 7 14 [
16S rRNA 5 5] J77 #1) , 5 T~ 17 B R 1) 4 2 1) il 1
RFLP 7 AT &5 5, i SR AR ST 7 — A2 0 28
&% T F e T 1.2 kb PCR Y1 T K £ 1K
RFLP B AH AL, R 500, AN i 90% i AHALL F 5 m]

G N2 NSRRI 2E T 4H P 1R I 20 2 3 T %
3G P9 B BR A PR AT R4 AT B R — A A A R
IRBE MR — A B AN BRGSO F % A
B3 ) PR PR AT A5, DS 5 S — AN B Y, Al
JEEAAR [ 3 2H B 25 AT 7 AR N T TE AN W b 8 4T 56 38
ANF o [ B bl A B R A 2 E AT T K (IRPCMD 7
WK AR AR R 4y 1T AN 24 AN, E D 40 S TE
H, IEHE T AH LI 2 AR, B AR 2004 4, % 4H R
WA AR R o A 33 AN 4L, 35 AN, B 110 4 T
ZH0e,

5T 168 rRNA K [l R AE S5 A 73 25 2 Ge A R
FE T o FE I 7 B AR 57 1%, 38 SR R 51 ) 1 1k
THHIXT 2 5, B 7 16S rRNA JE[H LAAR, 5 48 % it
T 16S-23S FE A [a] [ [X 643 23S rRNA 3 [K 7 51 1)
JUFIE FH 51 P50 5308 F S A% HF IR 51 P %o FAS [R] g
KL CAn tufrp v secY H: PRV 55 o) FH T L J A4 53 28 %
R, Gt AR A F EF-Tu B f FE K 25— A&
FE R SF I R, B AR D AR 1 2 AR 3 2520, 1997
4, Schneide 555 1 (1) 51 ¥ 6E v T4 14 K 2 4
TR AR quf 5 DR 510, A8 LA BR okl 12 o ) il o T
RFLP 43 #7 Al LA X 73 8 S AR ROV 2H . B SR 7 i i
b oy B AN A 2R AR T8 R R (K T 16S rRNA 2
DRI, SR, 75 R Le A5 0 N 5 quf B K PT BT 16S rRNA
7 ZH P 8 Foft A 25 ke BT R R AR 1) A AT, uf R A
ity 5 X B P 37 3 B mT TR R A4 43 SR BE 16Sr
16SrV . 16SrXII-A Fl XII-B. 5 1, & F 5t uf 3 A 5
FIE 53T, E 16XT1-A F1 16XTI-B PR 5 1 LR B #k
AR o uf BE R B T T A AR T R B R 1 2t
Bz b, 36 W] DUIE 5 27 32 R P R B o A v ) e i
ENEE 7 IR

¥ A 55 11 %% [K] (Ribosomal protein, rp) tE 16S
RNA ZEK T 5%, I AT 2 M R R A(E B4
fE . B HIXF 16Srl Al 16SrV A8 J& 44 B R 34T 70 1k 1)
WARRH, p RTINS ANE GRS RS
16Sr V.20 — i 7. 41, T B 7E — 2630 40 P ik 48 58 HY
L 73 T 16S rRNA R 75 51 AN BE 43 HF 1) 53 A AN
[ TRk (I 2RO 4, B 9 2658 16SrI-B E B 1Y) A
71 1) K K A %E (Maize bushy stunt, MBS) 18 J7 44,
HHTE 3 R ) AR S M AR 1 5 A G AN [R] T 16T
T ) oAt B 5, ARRAEEI rp WA [FARE, FHLFR
i 5 ) 5% B PR 1) 1k 3R AT RFLP 43 M7, WE2H 16SrV-C
AT PAE— 2B A N LA rp E2H . Martini™ 45 ) F 9
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AR TR A FE R rplV Grpl22) B rps CGrps 3) K3 BT
K H 46 ML 124 16Sr 21 (1 JF A4 3 #k
METEMMARGERKEN. XMET pEREK AR
GURB W, W T ERARRZ BN RALE KRR,
FrXI e T 5 I P A A S RN AN [ R R T AN
& 16S rRNA FE A B

gm i AR B FE ) secY FE K2 5 — M B
T JF AR B A 2 FhRid e secY JE IR 7 138
Ve rp B BRI AR S MR AR AL . PR AN 45 52 1 16ST #E
14 21 31 22 18] B~ 38 secY J5& (R 7 41 AHABL A 9 57.4%~
76.0%. ARFEXE A H 16SrI A1 16SrV A JFAK K] secy F
B8] ¥ %1 (1) RELP 43 #7 £3 21| 1) 45 R 3R B : secY W.4H i@
W5 rp BT ) A g 80, HE, g5 R
R, secY 115 #EBE 71 LG rp FE [ 7 H1 B 4T, secY
FLDR 5 rp BE PR — B, AT B8R A 5 B AR 2 2R 1 R
B I bRid .
1.3 fEFREAREN

1 B P TRNA #2901 B 16S tRNA £ [K L 4
B % 3% 8] % [X (Internal transcribed spacer, ITS) .
23S rRNA # [K 2 i, E 20 tH 22 80 44X 5 1 Lok,
AW T 2 PCR I WA & kY %3 A T 1)
WK HTEWMMARZKE. BT EHIY
ol P, B R AR S WA Rk B R B
T 16S rRNA %t A F1 16S-23S rRNA [f] [ [X 3K ¥
W, g an P1 AN PT 2@ H 519, T2 Wk 3 B
BHEARRG R B BEAN DNAY, R0, 3 T iX
S 5l YL W s R S BB B . BT 16S
rRNA J& K JF & 7 F 385 30 FRE 5 P A T 4 A
(1) SE I PCR A 77 7%, 544 Gi i PCR 7L M T, B
BB AR AR R 5 L S Ak, K
T 16S rRNA & [K 1) 2 4% 17 B2 5 51 & 4t tH 21~33nt
() T A% T I 4 R, T DL SR 48 5 Sk AN ) I 4HL 1)
k. EixRG T, @AW T3 4 16S rRNA
BRI R e X 38, JF B PCR 7= 4 FH R 2 10 PR o)
P D i A I 2 B, 38 R SR T M T M s i
Yk CUE S A6 7= 1) R4 23 . AT T RFLP 43 #r , %2
T 16S rRNA 45 & B 3 AT DA% 7 A J 4 97 4 3
S ORI Y. A G A 5T R B < 7E 2006 4F 2 1
FIF 23 B &5 w52 7 18 A 16Sr BEAI 40 £ A 1
B Wei PO AR EMEAREGE L
(NCBD #% H & /3 51 508 e b ¥ it 7 OR A7 1 7 41
1 2 48, oA 1 B AL L 7 7% 4 AcaClone X

B ) 2 9 A ol & R AT TOBEAL, T & A R
pDRAW32 R 4t , i id 5 S v A TH 55 IR v B
10 AH ABL 28 i, MR 41 &5 R PT 15 AR 45 E B PR T
HHMAE FBMEHE , iF EHL RS 0] AR &
b BT A AR R A . S Ah, &L T R T IX
6 L A e 41 0 8 A2 W D5 2%, 491 S U OO R RS
)y 1% %€ (Heteroduplex mobility assays, HMAs)""
HL 4 1 R % Z5 1 (Single-strand conformation poly-
morphisms , SSCP) ', T-RFLP"” , LAMP" 1 %¢ J; &
& PCR (Real-time PCR)"",

SR, BT RS ERTEFNRAKE KRR
For W A7 A — 7 1 Jmy BR A, T HL el T TR Pk T8 1 7 371
22 5, A DU T A r F Al 35 DR ) 514 B
WA H TR 2 804 4 I8 A2 {8 0 77 9 2 dl i
MG — RIS R K 7 5 848 a0 uf 0 rp 90
TR EL Bt H TR ER 16 St , T H T
A X 53, 10 AT N rp #8295 F secd W8 H 514
BETF - JE 510 5 Y, BT 16S rRNA 2k A ) 2
G R B g 23 21 M FG Al ] A 0 5 R AR it
T AR R OF AL HEE T A A AR R AR
Z 8] DNA R F IR 7 A1 [ KB 7. X LS8 I P
FIHHIEAE K e il B A 5 AR 2 I R 48, H AE T
PR At 5 S A AR R L0 T 2R 8 R G e B IR
W7k
14 HERFEE

K 2 KO AR 1A% F8 B Y J& T2 3 H (Hemip-
tera) 3k ¥ . H (Auchenorrhyncha) , %1 H-## (Cicadel-
lidae) . & M\ (Delphacidae) %5 , th A7 — L&A 47 3 ik A
# (Psyllidae) [ J& W% IV H (Sternorrhyncha) 7% 4% , Hi
AR B\ A% 3 110 R TR A 0 T 0 4 SRR 4] Gn A 3 R
Jii (pear decline, PD) - 3 J A %5 (Apple prolifera-
tion, AP) F1 EX P ¢ 5 35 1k 7 (European stone fruit
yellows, ESFY) &5, AR GL I B HUAE 2 IR L tE W)
(R 30 Bz 08 it £, DT B B R AR vh 3R A9 7R 0T
TIATF A7 AE L b iR R A RIURE , £8 N 1 AL Ji A AL
WA g % B A b 4R i R S s B R R i b, i
Ik AL 46 3 B AR i R Sl — B AR,
KLZIN10 R E 3, A2 A TE] A8 R AR RORL A=\ B
W Y i 2L 20 14T S, 2 B AR IR R A R A )
08 B R TR A R I A R P R S T ) MR A LIS
AR SRR A1 3 IR B0, A AR Gy
A% S5 R0 27 AR J5 , HE W) I 46 AR 9 i R
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AR — ELRLIR VA OV RE L5 7, VAR DL T LAAE A
FET B L IR AR O BRI 1 0
2 PEBRAE AR 0T FUt

Ak AL DR A T T 51 RS I SR A B R PR R
B AR 2 (B 1-B)P L AR AR 1 (] 1-CO ™1 X i

A, IEEHEBRAE s B FEIRAE Nyt FE25 5 A S S MRS B 0T s C. FEAS B BT A I S5

R, LR T b A L R B . RIS,
51 AEC P Bk A A A SR A4 T AL AR 6 i, 4 Ca
Phytoplasma asteris ~Ca. Phytoplasma pruni.Ca. Phy-
toplasma ziziphi. Ca. Phytoplasma prunorum. Ca.

Phytoplasma pyri- Ca. Phytoplasma solani™, # ¥z
16S rRNA 5 [K F7 51l ff) RFLP 43 H7 , C 0 ) Bk A iR

A. Normal cherry flowers; B. Petals turn green, anthers and stigma and other male and female organs abortion; C. Flower organs sprout new shoots

and new leaves.

E1 TR ERFEREER
Fig. 1 Variation of floral organ of cherry virescence (phyllody) phytoplasma

W@ T 5 A A [F I A% RE AR B, Bl 16Srl. 16SrII1
6SrV.16SrX. fl 16SrXIl,
2.1 ME#EEEELEREE

1982 4F, U 1145 74 & 7 R IR Bk b 1 B — Folo 8%
RMEIRE , GRBOLE AL, B BRER A 3 AL
K FFAEHEIR , SR SN 2D AN, K 3~4 d J5
HRABE . FE BN, AR R K 0 A 4R
BT PR ST R A, B T4 SRR A, DY PR FNT
BA—E BT AR E &R LR RN
W7 S AR B AR A I PR Ak BB B A A R
A, AR AT 519 43 50l 147 % 38 PCR ATERE 7
P4 S B %€ 7 PCR (Real-time quantitative PCR, RT-qP-
CROK M, 45 R LW, H 51 ¥ R16nF/R16nR # 1T RT-
qPCR AJ DA 56 I A i) 28 o MR B A JBi A, 1] FH
TR AL o A DA TR SR A 4 A 5 TR A A

Staniené FFUIEAR NS FAME AR TR 1 d )5, 4
BT 17 HR R AR S 2 B o0 A, IR E T R4
B5 IR bR SR AR R S0 75 16 3 AT AU . i RFLP
53 #1 16S rDNA (1 7 51 2 B, #if #E Bk 30050 3 A ke
D2 B A 8 T 75 N R S, 43 ) 2 16SrITI-
T A1 16Sr1-B 1% AN S A4 7 3, 1 HL e Jd e 77 4 SR
FIZE T B 1R RE A SRR G 0l (0 B R T v . B b, HE
2014—2015 4 11 [A] , 43 o, T A0 [ 55 A 17 B 12 Bk A BT

AT VAR iR A 2 95 1) 18 2 0T 0 R B A 52 A A T A
YL RE S ORI T 16STT-A T 16Sr1-B 7 414 5511
T JFARET
22 ME#hEIRERE

PR 22 38 955 B Je R ILAE AR 5, A2 4] — &8 43 2 AR
HILRTEBE S, § K 5 A iR R A S0 . TR
ZHE AR /AN , € 3R T R AR AL
R I BV T R IE PR N 2 T HE 0 S B RN A 2R
e M AL 2 IR b, BN IR, 3~5 d J5 &8 3R
MM 4E . Valiunas 55" 44 H g 4 9 ¥ Bk %2 1B 3 (Desig-
nated cherry decline, ChD) ff Ji 4 , 387 i 4 1925 9
16S rDNA RFLP 41 16SrIIT(X-J # JE AR 4D , dr 44 M
16SrIII-T ¥ M. 2H B¢ 573 : ChD 48 J5 44 16S rDNA 3731
5177 X% (GenBank accession No. L04682) Fll Jji 5=
K X 95§ (GenBank accession No. 1L.33733) #5¢ i) #%
FEL A4 () 16S rDNA # P)# 5% , H. ChD f#] 16S rRNA
FER 1) 5 3 A B0 A8 4% 995 (Dandelion virescence,
DanVir) rmB ¥ 5 AL ZR B ChD A DanVir 7] ¢
JE& T B — PR S AR D Foln, A DU A 9 R] fE & ChD
MR AR — AN FEZF £ . 20144F, Wang 259 F [EH 4
B RS TE AR 5 IR P 16SrV A AE IR AR 7T , 25 Rk
A AR Ak 0 A 5 g A I R v e Bk A S ) B 8 2 R
DNA ] RFLP El i 5 16 SrV-B W21 i 72 JWB-Hubei
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B P& (GenBank accession No. AF305240) #H [A] .
23 I RERE A

2007 4, 72 FE 1L 2R 48 6 11X IR Tl S+ 25 4%
I I, kT 100 Bk 200T " PRk BoR AR E R, 322
FEAR R AL AL 2% AL R YT R AT A E S, B
LSRN A AR R o, A e Rk ek, A
BEAE T A AR 0, A L 48 B2 IR, X ek A kA
PE— LSl b T AR AL 2% A6 2 I 2 IR 1), K AR
TEAR LR B AEAE - B REIR IR S AN G 52 . Bl S A
R e R o e 3] 10 PR A FRAE AR 1,2 d 5, 4 B
L 7RSI, Ul %R R AR R . S
BRAE Fr AH 5% 1R 78 72 4 R AR % i 44 9 ChV-Y T (Cher-
ry virescence in Yantai) , Wang % B 57 A N 3 [E
BEET ChV-YT 73 & ) J& T 45 3 A0 i IR 44 2H (Aster
yellows group) , A& | — AN LA, ¥ 8 dr 4 N
16Sr1S. 2012 4 KR g 5 55 HL 2 3 M bk R I H IR
w2 Ry EZR, JEHChWVHKRE
CLY5 (Cherry lethal yellows, CLY5) | PY-In (Peach
yellows, PY-In) i) % 53 ) K T CLY 5 M1 PY-In 22 7]
Z& 5, T CLYS FI PY-In 7E 43 25 1435l J& T~ rpVB
WZH AT rpV-M IEZH , PR DA g 2 Pk A6 3% 2 TR A
Pk 22 (ChVO AR A JF A rpV 20 B8 I 4H (rp V-ND
XA EAA rpV 2 OARGE B — AN BT I A
2013 4F 4 1, A0 T rp B L 2R A8 2R 2 01X R AN SR T
TR A S I A SR AR IR , X5 S AT 40
KL, B PR Bk 4% 4k (Sweet cherry virescence , SCV)
5 — % 5 2 2% Pk Candidatus Phytoplasma ziziphi %
DA ¢ 1 4 T A4 2% g A7 G, 1 B SCV A J5L 4K 2
16SrV-B A T B 02 e B K 22 25 DR % F ik
NPEREAE AR 2300 A8 JE AR AE o5 [R]85 A B (ju-
jube witches-broom, JWB) £ 5% , Wang 5514 1X &4 5
J&E — B A R A T PR SCV-JWB % .
2.4 {EHEETMERF

1678 A R AR R I N A6 4% B e B ARER AR A
Teds® , H B MR, #OAT DLAR it TR BB . 2008
AR, AE o L B el v [F)AE H E— AE AR H
S IR R AR (5% % 100%) «  Engin 25 ™7E 2008 4F 4
H ARG A i USSR B, RER o AL 27 Ak T
= o A FIMESS T 40 2 TR B B, IX AN SR BT, 52
R NI T N 1) e i i
Nl AR T 8 5 SR T i DA A R it 5 38) 2 SO g 268 i 1)
AL, 2K E BIEYIRA . Beppu 55

AT V2 KA M R IR e T, 2 R &
UNIR B 25 1 DA R T A 99 2 FA) Sk % T et i X
FRELR R A . Engin 258 H W IR EE R 2= Cande
ZE O3B BBl 1) 98 FAR S0 A2 B0 IR D, 6 453X A b X
() FT A AR 2 B tH X b S A O, 5 A
SRl T — e A R R 58 4 B HH R R DR I HE
D H A S A I S R R 2 — . 2008 4, 15
By E 3R B 1 RGE T MRk AR A e, PRk AR AR
ik 32 BRI M A IE 55, TFAEIEIR , 16 AN TE AR
AR, RIREAR (W AE I 2 - AEARAR , A IR/NEE
TR WAE IR AR B R, A A A% A AR
SR F o SR E 2 A PCR N 7 21 1) B
F 1 PRI A A AR B S, LT Ay 44 PR Bk
1 7% 9% (Cherry phyllody , ChP) , 3 1iF I i% # J& {4
AT fEAE 16SrT 41— AN B4

2018 4, 2 35 W 7t I BAAE PR X R I 7 KR
BEEE ALUAE IR R 0, = R B AL AR I (40) AL
Tl (R R R T AR, MR R R I
A PR ER P e [ P s S R v, R R O O H
TE I8 P Wk 5 2% W) Bz 0 07 7 4 T P9 WL 4% B ELAR
200~500 nm [1) [ & 8¢ 3 i 1R % i B4 5 AR 5 o
2 BRI R fek B Kz 2% (1 5 DNA, I I R 44 16S
rRNA 5 [K] B ZE 1 [K] 7 rp FE [RIE A 51 03647 PCR Y™
o, BB S T AR B T K L 1.4
1.2 kb 1 Bro P A — 80 o0 Hr 81, B Bk 46 A
T LA 16S tTRNA 5[5 Al p 56 D535 5 09 )1 &R Bk 42
7 SRR AR AF . 5 DR PR A IR — B e, 0 oA
100% 1 99.8% ; 16SrRNA J& [K A ALl 5 %5 43 Hr K B,
PR AL AR A 5 A 5 DG )1 PR A A e i A L &
XA S A () AHALL 2R £ 9 1,005 £ F 16STRNA FE [A]
1 rp 5 DR KA 2 5% e ALY IF e I, PR A1 A8 i
14355 16SrV-B W.AH il A 58N — 1% . LB 7314
W2 5 58 G SRR B, PR AR AR I ok P9 A7 AE A
Bzt 5 AR 8 T wa b s A4 1) 16Srv-B T4 .
2.5 1EHEXFRERE

PR X RE R BLAE 2 /0 3 a i) |, S8
TSI, I KR ZHUE BT, 2E R B A o m] 3K
2 BB 2 i V% ) BB AE . Uyemoto 25525 Bk X
I3 PR 3R AT IR B S 5, 45 SRR B Bl e < A )
PRk CP. mahaleb) Rl A b PR B AG X 5 B G , RBLTE
il A A AR 4 A 8 495 2L P 2B 0 T B 5 B
22 4, Uyemoto it PR Bk X0 % % 1) 25715 M AR 4k K
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B VA B A R EAT W 9, &5 S SR WA M Bk XA R 1
FELE R ZE I G 717388 10% , 11 K B 7 — K J§
A 1) B 2R B Ge T1-F 358 64% , 15 5 Z i Sl T
B IF WM AL T s B R — B[R] (4 H 29 AR 5
et S5 PR ARSI ) 3 o e i i A () A G
o3 LEASTR], B AEL Pk i 4 B 43 % A K, 5.6 A 4
TR R T 5%, 117 8.9 H 4343 51N 24% 5 20% ,
TR YL B AN B R, E 7 R R BN b e SRR
PVEM . Gonzéalez S5 PRk X 8 34795 J %5 72 ,
T2 AE JR AR A S A% BE R I B 16STITT-J (5 X 59 2H AH
I, T R BUREAR (A 35 % 5 % A8 SR AR, (EAE
TEHE IR AR R 4 e i A

3 N5 REE

3.1 HEEERHSESKEN

BT TGRSR AT A A1 155 77 0 RURE i A 52 R b o
F T DNA (4R £ A JE T PCR I BB I FE 75 25
FLREOCSEARDR T ETEMRERESRET,
HEdE 7R R R o 12 W AR R AR R S e BT,
TR R 2 FER iy 4 EZEHE T 16S rRNA FE [, K
F Murray & " 5 H (1 3F 55 7% 40 5 1 I B 2 2R R
4% . Brown 5NN 5 AR ST 1 16S TRNA J: [K] 1]
DLAEME LS M EE RS K E S8 R T
DNA-DNA [FJJ§ % ) BB & T7 . R K E
T I R R 75 A0 T R K R S R A 0 ) 5
S A A5 AT X 35 R 2 20 4 URN B o 2 S R 41 %2
FEPE R R ALRRAE 1) B A B 1 2 B o A T IR
TR L, IR KRR A CE K E
TN

T L DR LA A, AT DA A (R AR B gt A%
A S 10 5 AR AL 2 2R T A ) R T R O B A
Ir FFRIC R AT R AR 23 28 S A, B E S R B
Mo TEN 15775 o 3R A3 4 20 0 15 7% 400 1) AE A 44
— BELARAE S, T 43 -0 PP ] DL 5 4 s T 5 R A
1 EGHE T AN T L A B R R L B DNA U7 AR 1)
AN i, 3 L S AACTE P9 10 DK B 2 A ik TR 4 )7
WEAEAR AN K MBI, 43 07 10 AR0Ks R A il A
SE 4 B 11 B B H A e B BT
3.2 EHMERERERRSHE

A AR R T A5 T A 7 H AT 32 A T
BRI 1 23 125 5 L PR 40 7

PR ARTE , G 7S FhAS 5] AR 5 A4 S S5O koA A

o3 T 0K A 0 60 P MR A A 3 A J8 T 5 A S [ 11 A%
RS, R R W, A LA it (Cicadellidae)
IR (Psyllidae) Al €2 5 [ 16SrIII 1 16SrX E Ji
PRAE AL PR AE A AR SR R R B AL 4 . 1R P9 Ahoxs
PR R A 35 R AT T IR 00 B8 5 R DR AL 4 A, X
PEREAR JE AR BT FCEAS 1 402 Bk, (B0 T PR JR
JE R AR KOR B ST IR AR R HRGE .

PERRAE A T H AR I AR B A AR T T B
FRAH G AR TE , {HL A BEAR R A4 B AR A0 1 SRS AR 22
A 200 F B2, D R F AR S AT 125N
1EF A O T BOR M BAR Y, B 22 3 B 25 ) PH
WAL 5 (B AT SR R AR AR 2 #i 2M , 5
A B b X, | T 5 A K BH e S o BROOR R
W . Wang 55" B — MR IT MLV R IT IR BB T
5, 2T EH v R A T A R G 1) ZE R AR I R B
AN 5 R S A, DRt R DA o 3 b 7 vk A U
PRZED, A ] 22 O 14 55 7 149 B & R
PRHTET AR (HIX B 35 R AN & B 1 B, — ELiX e dg
V2 8 T G B, B AT Bl T H 4 T
e 2k ) A P A AR SRR A ) VR R ) T DA R
SR DR B v MR R SR A T, — T T 1%
BARE BLIGAS L [ E VI & Rl AL B4R, LU AR R
IEBAGUERIREY) : 55— 510, N Az SR A ) I AL
H BT, MR A KR S S A AR S R IR
T 1 20 B A 4 2 Ry 1 AR ) 2 LA 2 AT TR N
T, AR T 1t — B W B 507 05« e B s ia I
TR AR T 25D AT A, S IEA B O ATV
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