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Abstract: [ Objective | Kiwifruit is mainly produced in Fengxin and Wuning, two counties in Yichun City
and Jiujiang City respectively. Kiwifruit virus diseases are serious in these areas.Studying the occurrence of
kiwifriut viruses in Fengxin County and Wuning County can provide references for the detection and prevention
of kiwifruit virus diseases.[ Method ] In this study, we detected the types of viruses infecting kiwifruit by RT—
PCR, and analyzed the combination of mixed virus infection.[ Result] The results showed that 17 viruses were
detected in 129 diseased kiwifruit leaf samples, among which Actinidia virus B (AcVB) , Actinidia virus A
(AcVA) , Cucumber mosaic virus (CMV) , Apple latent sephical virus (ALSV) , Actinidia chlorotic ringspot—
associated virus (AcCRaV) , and Actinidia virus 1(AcV—1)were of the highest detection rate, the detection rate
was 50.39%,45.73% ,42.64% ,39.53% ,17.83% ,17.83%,14.73% , respectively.Most samples were found to be
infected with two or more viruses, the mixed infection rate of diseased kiwifruit leaf samples was 77.52%.Among
the samples with mixed virus infection, the most common types of mixed infection combination were CMV+
AcVA+AcVB and CLBV+AcCRaV+AcVA+AcVB. The analysis of the virus types in kiwifruit cultivars
‘Jinguo’ , ‘Jinyan’ , ‘Hongyang’ and ‘Donghong’ showed that fewer virus types were detected in ‘Donghong’
and the virus detection rate was lower than other cultivars. [ Conclusion ] There are as many as 17 types of
viruses infecting kiwifruit in Fengxin and Wuning, among which AcVA, AcVB, CMV and CLBV are the
dominant ones, however, the virus types in both counties are not entirely identical. The phenomenon of mixed
virus infection is prevalent, with various types of mixed infection combinations.The types of detected viruses of
different kiwifruit cultivars vary, the virus types of ‘Donghong’ are less than those of other cultivars in the
study.

Keywords : kiwifruit viruses ; RT=PCR ; virus detection ; virus infection types ; kiwifruit cultivar

(W78 32 S 1A bk 2 U8 T FR 1, S2 Bk Bl (Actinidiaceae ) , BRI IE (Actinidia ) (/) Z24F A HEAS P 11
MR 3t BV A 1) T2 03 A DORR R Bk A= 7 Y RER 3SR b Fp S vl &2 Y, R
FE TR E s BRI R 2T AR 2 I (™ FRIE VIS AL DU R L SR B T
VO 2R R A5 A B A Bk R R PR R . A 20204, VTP A kA Bk B i AR I 1.4 07 hm? P
1t 18.0 73 v, B JE 4 [ 5 6 AL, A Ak 7 M C B VPG 48 N B R I PR Ak P e A4
S5 T B AT IO B, ELURL I R S SR 2 B B, ORIk I8 BE 9 1) %4 B O R SRR
BE S T AR B B A o 1 S M SRRk e T AR G ST 2 AR I O TR AR, i SRS AR A | B
1 B IRBE IRFEBE WRIE DK R SR T S S e Ak BT AR e e R 22 R
FLREVEIT R AFTERON B i 1 52 5 e G G, e — Pl 5 |2 190 45 A i DROME AR A, DR I 2
(R K By 42 28 kg RIS o [T ABIFFE 2 Ji ] LT, 78 4 T 53050 Bl A (S0 ) B 7 22 s ) A [ A e
O TR R A RYIE R, AR AR QAR B0 2 R 2847 28 FhE, b 14 Bl 5B 22 , €L H5 BRI B 7
A(Actinidia virus A, AcVA) R AE IR BESR FE5% 75 (]mpatiens necrotic spot virus , INSV) JiERk s 2 B(Actin-
idia virus B, AcVB) SRR AL 35 Btk 995 55 (Actinidia seed—borne latent virus , ASbLV ) SRR EE D (Ac-
tinidia virus D, AcVD) JRAEBE 85 40 21 BEG B (Actinidia yellowing ringspot virus , AYRSpV) kA I% 2% C
(Actinidia virus C,AcVC) SRR (IR EE 3 (Actinidia yellowing virus 3,AcYV3) JEMEBEE LI EE 1 (Actin-
idia yellowing virus 1,AcYV1) FEEREIEE 1 (Actinidia virus 1,AcV—1) JRBEARHRZR IR I % (Actinid-
ia chlorotic ringspot—associated virus , AcCRaV ) xRk ALK 75 2 (Actinidia yellowing virus 2, AcYV2) JisHe
MeI 2 X (Actinidia virus X, AVX) MR LS55 2 (Actinidia emaravirus 2, AcEV=2) ; I8 15 FlirERk
BT A E R EE , G5 R 2RI B (Apple stem grooving virus , ASGV ) |3 F 2595 04 B (Apple stem pitting
virus , ASPV) SR LUK 7% ( Tea plant line pattern virus, TPLPV ) SESE BRERR IR EE (Apple latent spherical
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virus, ALSV) A48 M BEEO06 75 (Cirrus leaf blotch virus, CLBV) . & 15 1£ M 7% (Alfalfa mosaic virus , AMV) .
& IR FE BEAH S0 7 (Tomato necrotic spot associated virus, TNSaV) | 4% % X 9% 2 (Potato virus X, PVX) |
RS AR B 5 B (Pelargonium zonate spot virus , PZSV) . JNAE M5 B2 ( Cucumber mosaic virus,CMV) |
PEBE 95 % (Cherry leaf roll virus, CLRV) K421 B AL M5 5 (Ribgrass mosaic virus , RMV) | T hiRE 25
9 B2 )& 9 2 ( Tomato necrotic spot tospovirus , TNSV) | B JNIRFE 95 55 ( Cucumber necrosis virus, CNV) . Jo 75 ik
BASR BE (Turnip vein clearing virus, TVCV )™, Firft AcVA (AcVB ,AcVC ASbLV \AcCRaV \AcEV-2 F1 AcV-1
g TV R 3 RS AR R R B , ELW A 2R RE A2 A 1R 5 T PVX.CMV LASGV \AMV ,CLBV #
TNSaV &85 1 L2, HARRE 7 PR QR abent , i dk to AN H el B9 i 25 PZSV A CLRV
BART M8 EI0 L Bk BA = Bom T, S8R pE T i RS AT AR SE B TT R EUR SR
X 2 B BE EEAE SN A, BT N R AT AR DG HRE

@IV MANIENEE S TR R N DY S RANN N SRR = S A Wil E iy 2y {1 ot Sl S e o 3 532
o AR B 5 BT BRI DX A A U VPG A BRIk 7 ol 8 et BRE i i (DL e f) O B )
F)AWEFE A RT-PCR A K 1 4= ez 55 B 5 007 BRI A B R0 26, 0 TR R I e e
B [ 43 Br 1 AN ) it Pl A Ak o i A A (R AR S, T SRR AT JR AR b s 2 s 0T 5 R S SE A AL
AR BRI T 005 B i SR s S i 2%
1 HRE5EE
1.1 HAERE

2022 4F 8 J TULPUAE BUAR T 28 7 BRI JUTE T 877 B R AGMe  A h DCHEA 705 2  #  SR B0 229
TR R AEA AR B AR 1.

x=1 FEHERTHREBERERER

Tab.1 Information of samples collected from Fengxin County and Wuning County

AR A 2218 mflh ARG AEARRCE/ )
Location of collected samples Coordinate of latitude and longitude Cultivar Sample ID Sample number
ZE EL R B B T A . .
, 28°68' N,115°31"' E SR FX-1 16
Chengxia Village, Chi’ an Town, Fengxin County
ZEHT SR R BB R A . .
, 28°76" N,115°14" E 4 FX-2 12
Huangxialong Village , Chi”an Town, Fengxin County
ZEHT SRR FEAS . °
28°70" N,115°20" E R FX-3 14
Xiazhuang Village , Huibu Town, Fengxin County
Z EL o L R . .
28°63' N,115°44" E 21 FH FX-4 12
Luojia Village, Chitian Town, Fengxin County
ZEH EL R R B R A . .
28°69' N, 115°31" E ARET FX-5 10
Xiaganyong Village , Huibu Town, Fengxin County
KT EBIPHKKAS . .
29°18' N,115°27" E 21 1H WN-1 12
Changshui Village , Luoping Town, Wuning County
KT 2 SR . .
29°20" N,115740" E EANLE| WN-2 15
Jiepai Village , Yangzhou Town, Wuning County
BT R T R R o 0
29°24' N,115°15" E ZIfH WN-3 18
Fengkou Village, Xining Town, Wuning County
KT A 2 TR A . .
29°15'N,115°40" E 2110 WN-4 10
Jianggiao Village, Yangzhou Town, Wuning County
KT B 2 ARIER . .
29°17"N,115°39" E EANLE WN-5 10

Senfeng Village , Yangzhou Town, Wuning County
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1.2 75 RNA F3REX

1 FH A T A R A A W B4 S0 A FR 2 W] FastPure Plant Total RNA Isolation Kit (Polysaccharides &
Polyphenolics rich ) 7] & 42 BUGRBAk I I L RNA . 2EBRANTT - B 50 mg Btk i HH Wk 20 VR BES 1oy
AR, HIA 1 mL RNA isolater, T 2= 2@ A ,4 °C, 12 000Xg, B L> 5 min; BCEIFANA 200 wL 5405,
FIZNRZ5 15 5,4 °C, H H S min, 5 4 °C, 12 000xg, &0 15 min, B KFRINA 600 L A 5N B,
AR )5 4 °C, # 10 min, SR)5 4 °C, 12 000xg, B5.0> 10 min, f3 B ULVE , LUATR MR 75% £ B 5L
i, )7 L 50 pL RNase—free ddH,0 ¥ M ICHE , FFAG I RNA (Y28 LI RNA Y SEREME . SR IR0 B
RNA & F-80 ‘CUKF AT
1.3 RT-PCR

{5 FH i 5t oA M A W BB I A5 FR 23 W] HiScript 1T 1st Strand ¢DNA Synthesis Kit #F17FE 4 2 RNA
S—BE cDNA B L. W ARZR (20 pL) &R : B RNA 1 pg, 10XRT Mix 2 L, HiScript 11T Enzyme Mix 2 pL,
Random hexamers 1 wL,RNase—free ddH,0 5 wL; 2 W #2F41F :25 °C 5 min, 37 °C 45 min, 85 °C 5 s, ¥ 5=
Y)5—HE cDNA B T-20 CR VR IRTE,

i FH g 5L ME R AR W BB B A BR 2\ ) Phanta Max Master Mix #E47 PCR )W ANHFSE PCR =)W il
fERP SR 2 iR . VAR Z (50 wL) @R 44 DNA 1 wL,2xPhanta Max Master Mix 25 wL, [*Ji#LA
MR UES 19 (10 pmol/L) 4% 2 pL, RNase—free ddH,0 20 pL; A RNase—free ddH,0 1E &y BAPEXT B, 2 o A2
JFAIR :95 °C 3 min, 95 “C 15 5,38 KGRI 155,72 °C 30 5,35 MEFF ;72 °C 5 min IR LENH . PCR ™4 LA
10 g/ L B IR AR GEE e i i sz, i s DA A i MERR AR BB B A BR /A ] FastPure Gel DNA Extraction Mini
Kit #E47 [l 5 4l

®2 ATHEAFZENE RT-PCRENSH

Tab.2 RT-PCR primers used for detecting viruses of samples

I T 44 5 ¥4 S1YFF(5'-3") FER E bp B2 SR
Virus name Primer name Primer sequence Product length Reference
B MR  BEA S 5 RaV-F ATCCAAGAATTCCTTAACAGCA
477 [11]
AcCRaV RAV-R TGTGCAATCATGGCTTATCAGA
RV SGV-F CCCGCTGTTGGATTTGATACACCTC
499 [12]
ASGV SGV-R GGAATTTCACACGACTCCTAACCCTCC
B 1 CV1-F TGAGCTRGGRATAGATGTTGC s .
AcV-1 CV1-R TCTCTCAGGGTTMGGATGAGT
MG BER s CLBV-F AGCCATAGTTGAACCATTCCTC
453 [14]
CLBV CLBV-R GCATGTGGTGAATGATCTGC
B A VA-F CATCATTTCTCACGGGTAGGA
238 [15]
AcVA VA-R TCACACAGACACTCCACACAG
B B VB-F GTTTGCGAGGAGACGTAGGGC
342 [15]
AcVB VB-R AGTTAAGTGCTCTYGGRGGTGTG
B C VC-F GTACATCCCGTAAAACAACTCA
213 LN
AcVC VC-R CTAAGCACTCTCTGGCCTC
BRBERG T D VD-F ATAAGAGAAGGGTTGGCGAGG
221 NI
AcVD VD-R AATTCACGCAGGAGAACATCAA
RUIIZE SR BELR PE S 5 INSV-F GTCACCCTCTGATTGCCT
358 REFFE

INSV INSV-R ATGGATGTAAGCCCTTCTTTG
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%£2% Continued

4 514 51WF51(5'-3") FEYIKE bp 7% 3CHk
Virus name Primer name Primer sequence Product length Reference
BRI LR 25 2 EV2-F ATGCCTCCAAAAAGCAATAAC 01 .
AcEV-2 EV2-R GTGCACAACACTATTTGCAATC
BRI AL T [ s 2 bLV-F  TGRCGGAYMGGCTGARARCKWTATTCGG 2o 5
ASbLV bLV-R TTYGCAAAACTCCKGCAGACYTCCCTTAGC
B SPV-F YCTTGCARGACAYTGTGCTGATGTTGG 3
377 3
ASPV SPV-R CCATAGAGCGGATSCGGWACATYTGAA
W R R 7 LSV-F RTAGGHCARGGKGCTTGYTTGAGTA "
730 3
ALSV LSV-R CCAATAGGCTGTAGTRCTGGCCATA
Z LR B B LPV-F GAGGCKTAYWTWAAAGCCTTATTGACC
450 [3]
TPLPV LPV-R ATCATTTTGAAAGACGGTTTCTCGTCC
e RAE T 75 CMV-F CCAACCTTTGTAGGGAGTG
306 KNI
CMV CMV-R TGCGGCATACTGATAAACC
K 2 F e AR R RMV-F ATATCTGTCAAGGAGTCAGAGACTT
328 AR5
RMV RMV-R CGGCTTCTATCTTCACATCCT
IR 5 CNV-F GAATGGAAACGGTGCTCT
247 ARHFFE
CNV CNV-R CGGGAACAAGAAAGGGTT
PR AL 2 1 YVI-F AGTGGAGAAGTATGCCGAACATA
212 BN
AcYV1 YVI-R GTGACACCCAAGGGAAACCTG
BRIk 5 2 YV2-F ACGTTTCAGTCGGTACTTCCA .
243 BN
AcYV2 YV2-R CTATAACGGAGTAGGACACGCTG
BRI RR AL 3 YV3-F GAACACGATGTGGGGAAG N
246 EN S
AcYV3 YV3-R TGTAGAGTGAACACCAACCG
TRk X ACX-F CTAGTAGGAACCACCCCCTCA
207 ENTIEH
AVX ACX-R AAAGAAGTCAAAGCCAGCAAAG
e T LR BE B S 75 SaV-F ACTGTCAGAGGTCTTACAAACCAA
458 ENGIS
TNSaV SaV-R CCACCTATACAGAGCATGAGTC
e B R  E R TNSV-F CGATTCTGATGATTTGACCC
549 MR
TNSV TNSV-R TCAACTCCTGAAGCAGAAAGA
2 1 o 7 TVCV-F GCAATCGTACCAAACACAA
205 NI
TVCV TVCV-R TGACTCCTCTTCCGTCTCTAT
» ) RSPV-F TGCAGCTAGAAAGCAAGC N
BRI T IR BERT 5 AYRSpV 240 EN TN
RSPV-R ATGATGACGAATCCTCGAAA
I AMV-F GGATCTGATTTACAGGATGGTGTT .
B E AL EE AMV 322 ARG
AMV-R GAACGCCTTTCTCTCGACC

14 #HEEE

167 FH B 0 Vs e 8 2 W R % 40 A8 BR 2N W 5 min TA/Blunt—Zero Cloning Kit #E47 TA Jof . 1A £
(5 uL) 'R - 4lifk i PCR 72491 1 pl, 5 x TA/Blunt—Zero Cloning Mix 1 wL, RNase—free ddH,0 3 pL; i 72
FUF 225 °C 5 min g BEZE 4% 7= W) 23507 A\ DH5a competent cells (Fa 503 MERE A= R By A BR A FD D |, LA
PCR %7€ FHVE SERE TR VR , 28 FR A= TAE ) TR (i ) A BR A wl A TN Y -
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2 HERSSM

2.1 FEHERTHBERFHERERSREHEEN

K 28 8 B 5 5007 B Y 129 D BEALU 7 1R Gk A BRI Bk i R S B (0 4 Dk gk B A Ak
DEEL A4 R T SR AR, Z B0 R B 2 Fp S DL B SRR (1 1 36 3) AU A B e R i
AR

XF R F 287 5 0T R BRI A A IR LR B b s A T 2020 2L B A R S S AR IR
AR RNA 38 55 BRAER B2 55 S0 5 [ 21T RT-PCR ™8, Rl A 418 B M REA S A R B FP S . &5
R F T T IR AR AS PR BB T AcY VT (AcY V2, AcEV-2,TVCV .RMV INSV .CNV #l
AVX 8 Bl 7 55 S P AT, T HCAY 17 0 AR5 A6 D0 2 24 G000 380 A R e 1k 2l (1861 2 .36 4) o M SRl i
DNA Bt #3805 3+ 5 NCBI(National Center for Biotechnology Information , https://www.ncbi.nlm.nih.
gov/ ) B e th A P AN HEAT LU X, 8 TA RT-PCR 434 e Ry H 009k 35 1 B, TR R H 258 5 6T i

BRBEREIR A AT AE A R RSB BEAR T o
|
, o |

A~E: Z W BERIR TR YL BRI T REAS (FX=1 2 FX=-5) s F~) 3T BERUG R (R L A BBk it HEAS (WN-1 2 WN-5)

A-E:Suspected virus—infected kiwifruit leaf samples of suspected Fengxin County (FX-1 to FX-5);

F-J :Suspected virus—infected kiwifruit leaf samples of Wuning County (WN-1 to WN-5).
BT BERURTER AR HRIEE M A
Fig.1 ~ Suspected virus—infected kiwifruit leaf samples
®3 FHEXTHREFE SR HERER

Tab.3 Symptoms of virus—infected kiwifruit leaves in Fengxin County and Wuning County

FEA G = AR iR
Sample ID Cultivar Symptoms
FX-1 SR BREE AL PR
FX-2 &H S e
FX-3 SR BN
FX-4 s} *atl A
FX-5 il L R E
WN-1 21 EIE N5
WN-2 £1FH W WY EAL A AL BEEL
WN-3 2111 i, kT BRESL
WN-4 EANE| 4 WHE R AL

WN-5 211 EIE N4




5513 W TG 250 T A o 2 A D) B AR 2 R 3BT © 99 -

AcCRaV

M 1 2 3 4 5 6 7 8 9% 101

A7Top 4770p
11

ASGV TPLEY
M1 2 3 4 5 6 7 8 9 101

G L

1 500 bp—

B

250 hp—|
100 bp—|

IR

AcVD AcYV3 AcVA AcVC

M 1 2 3 4 5 6 7 8 9 10 11 M 13 14 15 16 17 18 19 20 21 22 23 M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

213bp 213bp
1

ALSV AYRSpV

M1 2 3 4 5 67 89 1011 1213 4151617 181 2021 2 213 M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

70bp7S0bp750bp 780bp 7S0bp 750 750bp 750bp
| (1 13 41% 3%
-

MV TNSaV ASBLV
3 4 5 67 8 9 10 11 M 13 14 15 16 17 18 19 20 21 22 23

RT-PCRKFEA BN 8RS . M: Trans2K® Plus DNA 43 F i bifis s VG 1~5, VK 13~17: A7 EORAE 1 5 40
TRt (FX -1 28 FX=5) 5 KT8 7~ 11, K30 19~23: 7 BOREERY 5 4Lk HRE i (WN-1 2 WN-5) 5 Tk 18 6 15 7k 18 18 Btk
X A s AcCRaV f RGN ; B: AcV=1 4G ; C: AcVB 19 RT-PCR Kl ; D: ASGV % RT-PCR 63l ; E: TPLPV ) RT-PCR #5
5 F: TNSV () RT-PCR A& 5 G : AcVD Fl AcYV3 i) RT-PCR Kl ; H: AcVA F1 AcVC Y RT-PCRAZI 5 1: ALSV #1 AYRSpV
() RT-PCR A& ; J: CLBV I ASPV fJ RT-PCR A6l ; K: CMV 1 TNSaV ) RT-PCR A& ; L: ASbLV ) RT-PCR A .

RT-PCR detection of kiwifruit viruses in each sample.M: Trans2K® Plus DNA marker; Lane 1-5 and lane 13-17: samples
collected from Fengxin County (FX-1 to FX-5) ; Lane 7-11 and lane 19-23:samples collected from Wuning County (FX-1 to FX-
5); A:RT-PCR detection of AcCRaV ; B: RT-PCR detection of AcV—1;C:RT-PCR detection of AcVB;D:RT-PCR detection of
ASGV;E:RT-PCR detection of TPLPV ; F: RT-PCR detection of TNSV ; G: RT-PCR detection of AcVD and AcYV3;H:RT-PCR
detection of AcVA and AcVC;1: RT-PCR detection of ALSV and AYRSpV;J: RT-PCR detection of CLBV and ASPV; K:RT-
PCR detection of CMV and TNSaV ;L:RT-PCR detection of ASbLV.

B2 Btk RT-PCR A
Fig.2 RT-PCR detection of kiwifruit viruses
22 FEHERTHERFEHERNREHLEURGHESH
X255 5T R AR 1Y 129 D B BE S A A EA TR R 2R 0BT, 5 2R 7 129 A it rp R AG 1
17 R0 EE , S REAS 3 85.27% , Hort AcVB AcVA .CMV FiIl CLBV 7E72 57 5 2077 M s Bk ko - A A o
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Kt S, 2 3k B 50.39% . 45.73% . 42.64% F1 39.53% (& 3A) , Hi vk 3 ALSV (17.83%) . AcCRaV
(17.83%) F1 AcV-1(14.73%) o AH PG HIAS H ARGk T2 Fh 2AS 58 2 — 300, 7E 288 ELRBE 19 64 (5 BR Ak
I I REAS H | A6 Y SR 55 2 B 5 CMV (54.69% ) . AcVA (51.56%) \AcVB(51.56%) .CLBV (42.18%) ,
AYRSpV AcVC . AcVD ASGV . TNSV Hl AcY V3 (L FEZ 5 1 IX g AR AS oA 3 (181 3B) s 7R T BoR B 1Y
65 103 kA Wk g AR A b, A HH SR A T G #E N AcVB (49.23% ) . AcVA (40.00%) .CLBV (36.92%) ., Ac-
CRaV (33.85% ) F1 CMV (30.77%) , i AcCRaV . ASbLV F1 TPLPV {75 2% 7% s IX 55 - FEAS rhok: 1 (181 3C) o
DL S5 R ZR 5 B TR AT X & A R TR R L R R R B I 2% .
R4 BBEHRI AR SR HE

Tab.4 Detection rate of virus—infected Kkiwifruit leaf samples

TR R K Hi#/% Detection rate
Virus name FX-1 FX-2 FX-3 FX-4 FX-5 WN-1 WN-2 WN-3 WN-4 WN-5
BRI EE 1 AcV-1 0 25.00 1429 33.33  20.00 0 33.33 0 30.00 0
M I BES % CLBV 93.75 100.00 0 0 0 0 10000 0O  90.00 0O
BRI (L TS B MR 7 ASBLV 0 0 0 0 0 0 0 0  70.00 60.00
FML SR TE TPLPV 0 0 0 0 0 0 0 0 0 100.00
BRBE AL TE 1 AcY V1 0 0 0 0 0 0 0 0 0 0
BRI LG 2 AcYV2 0 0 0 0 0 0 0 0 0 0
SRS BRBRIRE R ALSV 12.50  33.33 2143  16.67 0 0 20.00 41.67 30.00 10.00
BRAERRE AL IR B0 2 AYRSpV 6250 0 0 0 0 0 0 0 0 0
WL ASPY 0 16.67 0 16.67 0 25.00 0 0 0 0
FIfE AL BE AMV 0 0 0 0 0 0 0 0 0 0
BRIGH ARSI BEAH DGR 7 AcCRaV 0 0 0 0 0 8333 80.00 0 0 0
BRBRE LA RE 2 AcEV-2 0 0 0 0 0 0 0 0 0 0
Jo i WKWK E TVCV 0 0 0 0 0 0 0 0 0 0
K AR HAE M5 RMV 0 0 0 0 0 0 0 0 0 0
BRAEREG 5 C AcVC 0 0 3571 2500 0 0 0 0 0 0
BRAERRREEE D AcVD 0 0 0 0 3000 0 0 0 0 0
RANFEFRBEIRTEHG £ INSV 0 0 0 0 0 0 0 0 0 0
SR 2R ASCV 0 4167 0 3333 0 0 0 0 0 0
#NAEM% R CMV 68.75 75.00 50.00 75.00 0 0 0 6667 80.00 0
B NIRSES B CNV 0 0 0 0 0 0 0 0 0 0
PRBHERTEE A AcVA 50.00 75.00 7143 0 6000 0 6667 5556 0  70.00
BRIBHEETE X AVX 0 0 0 0 0 0 0 0 0 0
FAIRFCHEAA S 1 TNSaV 0 0 0 3333 0 0 0 0 0 30.00
FMBEZE N 2R BN £ TNSV 0 0 2143 0 0 0 0 0 0 0
BRERE B AN EE 3 AcYV3 3750 1667 0 0 2000 0 0 0 0 0
BXBRER 1 B AcVB 50.00 7500 7143 0 7000 0 6667 66.67 0  80.00

23 EMSKTHRERRHEARSESELEE SN

il RT-PCR Jr ik , % 28 3 5 i T B b s 142 G (0 AR AR HEA T8 00 A 0, 45 SR 6 B 129 1R iy
T 100 (AR BN TR 2 &R Y B AR YR N 77.52% 1515 2 G AR YN G AL FEA bl i &
Az o FEZE B R M Bl B B IR AR T LR AR AR R B FE CLBV A2 4%, (5 7837 B 2
JEYREAR B 2.27% 5 2 PR B IR A R UL LA K 3 Pl 75 1 A R YL BURE S 45 A S 0%, 1915 11.36%; 17 1
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A ZE 5 BT R AR B9 129 Gy BRIGAE A ARG H 5 T 2 R A AR N T AR B, A 5 BB R R T A
5 B - 64 13 Z2 BT RGBSR AR A H g 2 A B 5 A A L 2 (9 A5 i K, A b D7 B 2 AR R BE A R 5 C - 65 47
BT BRI AT TG 1 A K A R L B AR i B A D D7 BB R s R RO TR AR 1 36

A:The virus types and detection rates of 129 virus—infected kiwifruit leaf samples from Fengxin County and Wuning County,
the value above the column indicates the detection rates of corresponding virus ; B: The virus types and detection rates of 64 virus—
infected kiwifruit leaf samples from Fengxin County ; the value above the column indicates the detection rates of corresponding vi-
rus; C: The virus types and detection rates of virus—infected kiwifruit leaf 65 samples from Wuning County ; the value above the col-

umn indicates the detection rates of corresponding virus.
K3 50 5 X T BRI AR 05 R A RIS B B A 2R
Fig.3 Types and detection rates of kiwifruit viruses from Fengxin County and Wuning County

ARy AR EE S ARGy, i 43.18% 120 A S PR BRE A SR Uy L i 27.27% ;2 I FEAR N 6 Fi R #E 52 &
12U 5 4.54% (K 4A) o 2550 B2 5 B 2312 e B R BRI REAS 1 2 AR L 2SR 2 T 22 19 52
B YRR AR Hoh A 2 O FEA K AcVA+ACVB IR UL 4 4 (&1 4B) s 3 s 15 19 52 A Y2 )
o, oAy 2 3 FEAKE H AcVA+ACVB+ACcVD M E ARG A A (B 4B) ;4 M 5 10 &2 G = e e It
11 A, o 30 REAKS H CLBV+CMV+ACVA+ACVB I E SR 44 (1 4B) 5 5 M 5 0 2 SR e 2 1)
6, oA 3y FEAKS ) CLBVHAALSV+CMV+AcVA+ACVB I E SR YL 404 (K 4B) ;6 MRS B &
RYA A 270, 25K 1 FES (BRI 4B) o LRSS BB, 253 BLIG 5212 4L Rk i A v g 22
RS FERL AR YR E S, Hith CLBV+CMV+AcVA+AcVB L}z CLBV+ALSV+CMV+AcVA+
AcVBHFEEARIAE .
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Combination of mixed infection
A FRFRRRRIR P R AR Y2 5 B R BB M 2 A R AR BT BN R R A R YL B R
A:The types of kiwifruit virus infection in Fengxin County ; B: The combination of mixed kiwifruit virus infection

in Fengxin County.The values above the column indicates the number of mixed kiwifruit virus combination.
B4 ZEBBRmERm R i A (R YT
Fig.4 Analysis of mixed kiwifruit virus combination in Fengxin County
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IR AR, 15 9.09%; 15 AR 3FE R GIRYY, 17 27.27%; 24 (R HEA N A TR IR SR G, i
43.63% ; 2 (R REAS Ry SRR TR AR UL, 15 3.63% (I SA) o 43 BT i 7 EL 9 25 12 Y A0 A Ak s - B A A
AR YRR S5 R G B AR U MR BRI AR AR v, 2 s 25 10 & B AR e R AT 3 R, o 3 4y
FEAKE t AcCRaV+ASPV B SR YL G5 3 M s M 2 SR Y 2 A8 HL 7 8, o CMV+ACVA+ACVB 11
BERYPHGR TR 4 P 5 1 2 AR Y SR I 6 Ff, FL b CLBV+AcCRaV+AcVA+AcVB A 51
FEAK H (EISB) s SR I 2 AR Y R B 1 Al K s 2 (AR AR o B aR25 SRRB, al 7 M R Bk A 22
BERPERMBENEIR, TEEHEREAHE N CMV+AcVA+ACVB LU K CLBV+AcCRaV+ACcVA+
AcVB. (H5ZFAH LG, BT 212 Yl i REAS (0 2 B R YL Al 28850 2 BEACKS Y B — 9 7 AcCRaV
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Combination of mixed infection ¢’
A B BRI B T B R B L A LA A L r B AT L A R A K M
A:The types of kiwifruit virus infection in Wuning County ; B: The combination of mixed kiwifruit virus infection

in Wuning County.The values above the column indicates the number of mixed kiwifruit virus combination.
BS  RT BRI R S R YT
Fig.5 Analysis of mixed kiwifruit virus combination in Wuning County
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The values above the histogram indicates the detection rates of kiwifruit viruses.A : The virus types and detection rates of ’ Jin-
guo’ ;B:The virus types and detection rates of ‘Jinyan’ ;C:The virus types and detection rates of ‘Dongyang’ ; D: The virus types

and detection rates of ‘Hongyang’.
K6 ANa] i R 2 A6 Rl 2 S A

Fig.6  Types and detection rates of viruses in different kiwifruit cultivars
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'LTJ' -LE, —Ii. 2:l:—l:l -LE,

AHFGE R RT-PCR 7, % 5k [ 28 8 B 5 27 B SR Bk e AR S e s 2R 5 1 AR e 2k
RUGYHT, 5B T AN]SR A H 900 BE R0 28 DL BOR 346 R . a5 SRR, 28 B 5 e LB b s 8
KA A2 Qe kA e B AP 2 2 bR th A AR 3 #E AcVA L AcVB .CMV Hl CLBV, ALSV | Ac-
CRaV LA AcV-1HEKRZ L L. ZHERTHBYEEEZARGEE AR, EARIAGE N, £25
LLCMV CLBV ,AcVB AcVA Fll AcCRaV B G2 . CMV JE T4 % AL 2 B (Bromoviridae ) , 51
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JRAE 955 B2 8 ( Cucumovirus ) , FEHEFE I PN 40 A ) 32", CMV 25 =98 Bl 1 100 FAE 4, o 3@ i 1
DL R i AL RE, CMV A= % AT 3 A plk i e 48 i 5 e S, A v [0 0 )1 DA B B VG 45 1 4 s 38 24 Ky
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