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Identification, distribution and prevalence of grapevine leafroll associated viruses (GLRaVs)

and grapevine virus A (GVA) in Iran and their rate of incidence in grapevine cultivars
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(Martelli 2001)
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Al Al el Gl 5 as panis LB Jle b o s S Sy
Gy S ad i (St Gl ool o3 T (slase 53 sl sls e Ll 53 dide o
S5 e S 2lse 03 e Rl s ossed Al s s sdalie o Bl ol
G bl 503 S 5 K 5 om pasia oS skl Ol S il Sy wnils

oasil ke w3l b le ey (Sl o eslimal e gla ST -V Jsa

Ozl 33 GVA 5 30 S 5 Sk ol jon Slaws s

Table 1. Oligonucleotide primers used in detection of GLRaVs and GVA in Iran by PCR

PCR Genome Accession
Virus product Primer . Nucleotide sequences from 5' to 3'
. location number
size(bp)
LEV1-C447 9996-9972 AF195822 CGA CCC CTT TAT TGT TTG AGT ATG
GLRaV-1 398
LQV1-H47 9575-9596 AF195822 GTT ACG GCC CTT TGT TTA TTA TGG
LR2CPV 7048-7029 GLAV4131 ACG ACC GAA CGT TCT AAG TT
GLRaV-2 337
LR2CPV 6711-6730 GLAV4131 TGG AGT TGA TGT CCG ACA GC
LR3LC1 10979-10999 AF037268.2 CGC TAG GGC TGT GGA AGT ATT
GLRaV-3 542
LR3LC2 11524-11504 AF037268.2 GTT GTC CCG GGT ACC AGA TAT
LR4HSP C 339-318 AF039553.1 CAT ACA AGC GAG TGC AATTAC A
GLRaV-4 323
LR4HSP V 19 - 40 AF039553.1 ACATTCTCC ACCTTGTGCTITT
LR5HSP C 298-275 AF039552.1 TCT CCA GAA GAC GGA CCA ATG TAA
GLRaV-5 275
LR5HSP V 26-48 AF039552.1 AAC ACT CTG CTT TTC TGC TGG CA
LRY-FV 7938-7958 AY297819.1 CGG CAT AAG AAA AGA TGG CAC
GLRaV-9 393
LR9-RC 8330-8311 AY297819.1 TCA TTC ACC ACT GCT TGA AC
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Table 1. (continued) (aslsl) =V J s

GVA-f 7035-7051 AY244516.1 AGG TCC ACG TTT GCT AAG

GVA 238
GVA-r 7272-7255 AY244516.1 CAT CGT CTG AGG TTT CTA

2 (O JS) o el S s ol (LS8, 48 o s el i
L S eS8 s (e LS ol Dl Sl (Sitams 5 050 i slaaz )l
5 Al e S| yome sy Lgms s cnl U3 ol (ST (Y JS8) dils ikt (6355
S e L sl 5l am 53 (7 IS8) S o i | odle 5 (golen ann s
5o S 3 gla Sl g v s o il sy Siae 05l

Fig. 1. Leaf rolling and interveinal reddening in a Black variety of grapevine infected with GLRaV-1

from Shiraz.
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Oll) Coew o S GLRAV 245 03401 (slage 53 S st o, 5 S 5 Sy -Y S

Fig. 2. Leaf rolling and mild chlorosis in GLRaV-2 infected grapevines from Seesakht ( Kohgiluyeh —
Boyerahmad).

53 GLRaV-4,5,:9(5la s g 4 Olejon (Sl 31 55 S 0 (6503 5 Sy L3 odle ¥ IS0

Sl sl 5 S Al S
Fig. 3. Leaf rolling and interveinal reddening in a Black variety of grapevine infected with GLRaV-4, -

5, -9 from Saadatshahr (Fars province).
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A3 S edalie dis g ol 035 Ly od) bl
Wi g 0gee @O -
it s b oIl ddls S S 5 S slaadi = L yls aen 3 o301 (sla e
e K SIS i by Oy (gl A3 (e JalS W 5 3 ol

(OJSE) 551 Jgona 51 Sopday codls Ol 53 50 3 050 (slaanly o

GLRaV-1 & 03301 50 53 S 1 e 5 Lae S0Le alols 0S¥

Fig. 4. Shortening of internodes in a GLRaV-1 infected grapevine.
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o3 )T sl S 05 S 3 il o 1 L Laas Koy als 5 e slasslul -0 S
. Ol 3T 5l GVA 5 GLRaV-1 &
Fig. 5. Different sizes of berries and reduction in fruit color due to the irregular fruit ripening in a Black

variety of grapevine infected with GLRaV-1 and GVA from Western Azarbaijan.
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<«— 500 bp

GVA 5 (C—uly Cva—w) GLRaV-1 ¢ 355 5IRT-PCR J5—ams Sy ;S ml= f s
S ST 5 5o (Geold — e nlan) calies aslir 53 51 (o Cars)

LIS~ 84wl Y ST s -Y Il e =) o
Fig. 6. Electrophoresis pattern of RT-PCR products with GLRaV-1(right) and GVA (left) specific

primers in two different isolates (Saadatshahr-Fars): 1. healthy grapevine; 2. S7 isolate; 3. S4

isolate; 4. Marker.

Golos 5l e S oy (Sl Lol ad Glews s 5 RT-POR J g 5555 501 el -V IS0
GLRaV-2 =Y (w5 — g5 cosbew) GLRaV-1 =) w3 SO 55,81 J5 s il
9 -0 « (3 —20laul,3) GLRaV-5 —¥u( o #0laul 3) GLRaV4 =¥ (oo )
SSoles =% () GLRaV-
Fig. 7. Electrophoresis pattern of RT-PCR products of GLRaVs infected grapevines from different

provinces: 1. GLRaV-1 (Saadatshahr-Fars), 2.GLRaV-2 ( Kohgiluyeh — Boyerahmad ), 3. GLRaV-4 (
Western Azarbaijan ), 4. GLRaV-5 (Eastern Azarbaijan), 5. GLRaV-9 (Fars), 6. Marker.
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=Y S Y ey G581 S L3 GVA 55 RT-PCR J a5 555 80! El A S

4 03184 & 505 =¥ (DEPC L ol [las o) e J 28 =Y« Ul 2l 5IGVA Coe J 28
il 31 GVA 403182 & 505 =0 gdslaw 31 GVA

Fig. 8. Electrophoresis pattern of RT-PCR products from GVA infected grapevines: 1, Marker; 2,

Positive control (Australian GV A-isolate); 3, Negative control ( DEPC-treated water ); 4, S4
isolate of GVA (Saadatshahr); 5, S2 isolate of GVA (Saadatshahr).

D i EANA S 0/TY (Ve VA N0 Y s aalllae 5,5 Oliul L lage
VY C \Y L GLRa- 4+5+49 5 GVA+GLRa-1 GVA+GLRa-2 slacS 5 ol yesdle
o541 sLa s s (mixed infection) fl-".'. (_;Laavf:}ﬂ 23 e i S A ke IRV
Ails adlas 3540 s OlLSU

5 GLRaVs & S50l a3 5 0ol Ol dix Sl e 2ale 3T OLalS sl =Y Jsa

RT-PCR 04031 ol Ll GVA

Table 2. Number of tested grapevine samples and % GLRaVs and GVA infection in four Iranian

provinces, based on RT-PCR results

Kohgiluyeh -
Provinces E. Azarbaijan ~ W. Azarbaijan Fars Boyerahmad
GLRaV-1 infected samples 8.42% 8.86% 7.2% 9.48%
GLRaV-2 infected samples 3.15% 4.43% 4.1% 6%
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Table 2. (continued) (aslsl) =Y J s

GLRaV-3 infected samples 0 0 0 0
GLRaV-4 infected samples 3.15% 2.53% 2.9% 3.44%
GLRaV-5 infected samples 4.21% 3.16% 2.9% 4.31%
GLRaV-9 infected samples 0 0 2.5% 2.58%
GVA infected samples 13.68% 8.86% 14.1% 15.51%
GVA + GLRaV-1 infected o o o o
samples 6.31% 5.69% 5% 4.31%
GVA + GLRaV-2 infected 0 1.89% 2.5% 0
samples

GLRaV 4+5+ 9 infected 0 0 1.6% 0
samples

Total number of samples 95 158 240 116
Total number of infected 37 56 103 53
samples

% GVA infection 20% 16.45% 21.66% 19.82%
% GLRaVs infection 25.26% 26.58% 28.75% 30.17%

GVA 5 30 S 51 Sy Ngo 6o s a1 5 S0 ks (6,51 (S5 1 Ol acslio -¥
0> 5Se Gblie s aallas 355 s Gla s s an o s oG (S5 T Ol
Sla s s 4 ;’)—ﬂbl)—:‘ U, SURNL I [y Y WS- 63,50 V4 54 sl |
sasedalta ol Ol 53 (Sop JTuwys 80 L LL S5 o3, 3 GLRaVs
Vol 20l L3T s pssl I3 als 53 Laps s cnl o (Sall Olsee o 28
Ol 5 Lol iy o35 55 57— GVA 4 S Ol iy 20 (Sl s
S o8 Ol 53 53 a Ay Ve L e23sl I3 o) o OF (i eS 5 oo ys YO/
Sl aslie 5 Ll a s LS alie o b Sk b s sdel Sy slaesls
e 53 48 5ls OLES Laosls aeslie A3 oLl MSTATC (s bl i3l 5 51 eslinal b Laesls

Smsns 3 S sl (S Ole 2 (15 e gad adlaie 5 (35 ¢ 55 1 Ao s 0
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Fig. 9. Rate of GLRaVs infection in different grapevine cultivars.
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SLaOk v go 53 rewy iS5l g il 345 Ol sl 53 GVA 5 50 S S
5 GLRaVs Lo s 5 pl 55 uf;)ﬂ S350 53 A3l e Hls s s andlle 55 slaglis
o Olajan 391 e s S edalie GVA + GLRaV-2 5 GVA +GLRaV-1 o3 5 GVA
sl 515855 Lis blas ulu 5148 GVA 5 GLRaVs L 5 GLRaVs 3l s, Lor &
S el s a8 55,5 o Eel Ol 5 S e 5 oDle LS oo (S
! L s S5 w5 S5 . sl 20 o5

(Credi 1997, Rowhani et al. 1997, Fazeli et al. 1998)
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Fig. 10 . Rate of GVA infection in different grapevine cultivars in four Iranian provinces.
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