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Table 1. Distribution of graft-incompatibility phenomenon on grapevines in some Syrian governorates 
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Table 2. Distribution of viral infection in the Syrian governorates surveyed 
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Figure 1. Symptoms of graft-incompatibility between scion and rootstock in grapevine: Swelling symptoms above scion-
rootstock union area of grapevines grafted onto 41 B rootstock (A); Pits and grooves on wood cylinder and phloem (B); 
Necrotic woody tissues at scion-rootstock union area (C); Growth weakness and dwarfing of graft-incompatibility infected 
vine (D). 
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Table 3. Distribution of viruses associated with graft-incompatibility at the scion-rootstock union area during 2005 in 68 vines 
tested. 
 

���	
�� ��/����
���/����	���� ������� �������� 
) ������ ����(%  

No. of infected samples with viruses and their 
incidence  

������������  � ����
��
������� �) ������ !����(%  

Total no. of infected vines 
and incidence of infection 

(%) GVA GLRaV-3  GLRaV-2 GLRaV-1 
��	
�� "#$ �&'��  

Plant position of collected sample 

29) 42.7( 0) 0(  16) 23.5(  25) 36.8( 8) 11.8( 
 �	
�� *��������+� ��
��   

 From scion above the graft union 

23) 33.8( 0) 0( 16) 23.5( 22) 32.4( 15) 22.1( 
����+� ��
�� *�  

 At graft union 

31) 45.6( 4) 5.9(  9) 13.2(  16) 23.5( 11) 16.2( 
����+� ��
�� �� ���� *�  

From rootstock below the graft union 

49) 72.1( 4) 5.9(  31) 45.6( 42) 61.8( 21) 30.9( 
 *�,�"&�� �-  

From all sites 
 * �� ������ �� ����	�� ���&GVB � GLRaV-7  * All samples were negative to GVB and GLRaV-7  

 
  
 

Abstract 
Al-Chaabi, S., F. Ismaeil, K. Al-Jabor, M.J. Mando, M. Abou Jaish and S. Ibrahim. 2009. Survey of Some Viruses 
Associated with Graft-incompatibility Phenomenon on Grapevine in Syria. Arab Journal of Plant Protection, 27: 36-45. 

A survey for Grapevine leafroll-associated virus 1 (GLRaV-1), Grapevine leafroll-associated virus 2 (GLRaV-2), Grapevine leafroll-
associated virus 3 (GLRaV-3), Grapevine leafroll-associated virus 7 (GLRaV-7), Grapevine A virus (GVA), Grapevine B virus (GVB), 
Tobacco ringspot virus (TRSV) and two strains of Tomato ringspot virus (ToRSV-ch and ToRSV-PYBM) associated with graft-
incompatibility phenomenon in 708 grapevine one old year shoot samples representing private commercial vineyards and germplasm varietal 
collections distributed in 4 governorates: Dar'a, Al-Sweida, Damascus Countryside and Homs was conducted during the fall and winter of 
2003, 2004 and 2005, by using DAS-ELISA. 28.11% of samples were found to be infected with viruses. The highest incidence of viral 
infection was recorded in private vines (61.5%), whereas it was 20.5% in varietal collections. GLRaV-1 was the most common (16.5%), 
followed by GLRaV-3, GVA, GLRaV-2 and GVB, with incidence of 13.4, 3.8, 1.4 and 0.14%, respectively, and 6.64% of tested samples 
were infected with more than one virus (mixed infections). No infections with GLRaV-7, TRSV and by two strains of ToRSV were recorded. 
The viral incidence of tested grapevine samples collected from graft union of private commercial vineyards exhibiting graft-incompatibility 
was 72.1%, whereas 47.1% of tested samples had mixed infections. The incidence of some viruses varied among different parts of the vine; 
GLRaV-2 incidence was lowest (11.8%) in grapevine shoot samples, while it was highest in samples collected from the graft union (61.8%), 
followed by GLRaV-3, GLRaV-1 and GVA, with 45.6, 30.9 and 5.9% incidence, respectively. GLRaV-7 and GVB were not detected in the 
graft union of tested samples.  
Key words: ELISA, graft-incompatibility, grapevine, Syria, virus. 
Corresponding author: Salah Al-Chaabi, General Commission for Agricultural Scientific Research, Damascus, Douma P. O. Box 113, 

Syria, Email: gcsarshaabi@mail.sy 
 

 

�������   References  
  
1.  *��� ���#� ��	� +��� ����,� ���� �-��� ������ .1991. 

 *�-� �1 ���� 2����� �	
�� *�' ������� ��� �����
 �� 3�	�� ���- ����" ��4� ���
$ �5-%� 26%���� �������

����� . 2��'�	�� ��'��� ���1� �5&�9) 1 :(66767. 
2.  ���
��� ���� ��	���0 -	�1 �2	��� 3����� �� �45� 

 6��1� 7����� 3�	$ ����'� ��	� �3��
� 8��� �����
���,� .2000.  ���"�5�� ��&%� ����� ����� �����

����� �� ���-���. 2��'�	�� ��'��� ���1� �5&� 18 :17723.  
3.  �	����� �	��-�� �	9����� ������� .2004.  ����

3�	�� ��&%8 ���� 9���;�/ ��	� �������� 3� ���-��
2004 *� �
��� <���� =5� ����
� �� 199572004 .

 ���&79 2 ���"� 2,��>� ��1 2
�
$���� ,��>� ������
������� ��'�	�� ����4�&�� 2����"�� ?#�>�� ����"��: 

294.  
4. Ahmed, H.M.H., M. Digiero and G.P. Martelli. 

2004. Virus and virus diseases of grapevine in Egypt. 
EPPO Bulletin, 34: 395-398. 

5. Alkowni, R., M. Digiaro and V. Savino. 1998. Virus 
and virus diseases of grapevine in Palestine. EPPO 
Bulletin, 28: 189-195. 

6. Al-Tamimi, N., M. Digiaro and V. Savino. 1998. 
virus of grapevine in Jordan, Phytopathologia 
Mediterranea, 37: 122-126. 



 ���� ���	
�� ��	�� ����� ����27 ��� �1) 2009( 44 

7. Bonavia, M., M. Digiaro, D. Boscia, A. Boari, G. 
Bottalico, V. Savino. and G.P. Martelli. 1996. 
Studies on corky rugose wood of grapevine and on the 
diagnosis of grapevine virus B. Vitis, 35: 53-58.  

8. Bonfiglioli, R., F. Edwards and A. Pantaleo. 2003. 
Molecular studies on a graft incompatibility syndrome 
in New Zealand vineyards yields another probable 
variant of Grapevine leafroll-associated virus 2. 
Extended Abstracts 14th Meeting of ICVG, 
Locorotondo 2003, 141.  

9. Boscia, D., A. Minafra and G.P. Martelli. 1997. 
Filamentous viruses of the grapevine: Putative 
trichoviruses and capilloviruses. Pages 19-26. In: 
Filamentous viruses of woody plants. P. L. Monette 
(ed.). Research Signpost, Trivandum, India. 

10. Brunt, A.A. 1995. Grapevine corky bark-associated 
(?) closterovirus. Pages: 618-619. In: Viruses of 
Plants - Description and lists from the VIDE database. 
A.A. Brunt, K. Crabtree, M.J. Dallwitz, A.J. Bibbs 
and L. Watson (eds.). CABI International. UK at the 
University Press, Cambridge. 

11. Choueiri, E., M. Digiaro and V. Savino. 1997. 
Further evidence that grapevine virus A is the agent of 
Kober stem grooving. Page 39. In: Proceeding of 12th 
Meeting ICVG, 29 September - 2 October 1997, 
Lisbon, Portugal. 

12. Clark, M.F. and A.N. Adams. 1977. Characteristics 
of the microplate method of enzyme linked 
immunosorbent assay for the detection of plant 
viruses. Journal of General Virology, 34: 475-483. 

13. Credi, R. and L. Giunchedi. 1996. Grapevine 
leafroll-associated viruses and grapevine virus A in 
selected Vitis vinifera cultivars in northern Italy. Plant 
Pathology, 45: 1110-1116. 

14. Digiaro, M., G.P. Martelli and V. Savino. 1999. 
Phloem-limited viruses of the grapevine in the 
Mediterranean and Near East: a synopsis. Pages 83-
92. Proceedings of the Mediterranean Network on 
grapevines Closteroviruses 1992-1997 and the viruses 
and virus-like diseases of the grapevine, a 
bibliographic report, 1985-1997. G.P. Martelli and M. 
Digiaro (eds.). Options Mediterraneennes, Series B: 
Studies and Research, No. 29, CIHEAM/EC-DG-1: 
172 pp. 

15. Digiaro, M., M. Popovic bedzrob, A. M. D'Onghia, 
D. Boscia and V. Savino. 1994. On the correlation 
between grapevine virus A and rugose wood. 
Phytopothologia Mediterranea, 33: 187-193. 

16. Digiaro, M., R. Garau and V. Savino. 1999. Rugose 
wood, Closteroviruses and grapevine diseases: a 
review of the situation before the establishment of the 
network. Pages 67-81. Proceedings of the 
Mediterranean Network on grapevines 
Closteroviruses 1992-1997 and the viruses and virus-
like diseases of the grapevine. a bibliographic report, 
1985-1997. G.P. Martelli and M. Digiaro (eds.). 
Options Mediterraneennes, Series B: Studies and 
Research, No. 29, CIHEAM/EC-DG-1: 172 pp. 

17. D'Khili, B., D. Boubals and S. Grenan. 1996. Etude 
de l'incompatibilite au greffage chez la vigne. (Study 

of graft-incompatibility in grapevine). Bulletin OIV, 
69: 757-780. 

18. D'Khili, B., N. Michaux-Ferriere and S. Grenan. 
1995. Etudes histochimique de l'incompatibilite au 
microgreffage et greffage de boutures herbacees chez 
la vigne. (Histochemical study of micrografting and 
green grafting incompatibility of grapevine). Vitis, 
34: 135-140. 

19. Durquéty, P.M., C. Ruchaud, J.P. Gazeau and J. 
Fallot. 1973. Le clone et ses réactions au greffage.2. 
Nouvelles recherches sur l'incompatibilité clonale 
Abouriou greffé sur 5BB. Autres cas chez la vigne. 
Progres Agricole et. Viticole, 94: 420-427. 

20. EPPO Standards. 1998. Pathogen-tested material of 
grapevine varieties and rootstocks, Certification 
Schemes PM 4/8 (1) English, PM 4/1 -26: 14-22. 

21. Frison, E.A. and R. Ikin (eds). 1991. FAO/IBPGR 
Technical Guidelines for the Safe Movement of 
Grapevine Germplasm. Food and Agriculture 
Organization of the United Nations, Rome 
/International Board for Plant Genetic Resources, 
Rome: 54. 

22. Garau, R., M. Cugusi, M. Dore and U. Prota. 1985. 
Investigation on yield of "Monica" and "Italia" vines 
affected by legno riccio (stem pitting). 
Phytopathologia Mediterranea, 24: 64-67. 

23. Garau, R., V.A. Prota, R. Piredda, D. Boscia and 
U. Prota. 1994. On the possible relationship between 
Kober stem grooving and grapevine virus A. Vitis, 33: 
161-163. 

24. Garau, R., V.A. Prota, R. Piredda and U. Prota. 
1993. A stunting factor in Vitis vinifera transmitted by 
grafting to kober 5BB. Pages 74-75. In: Extended 
abstracts 11th meeting ICVG. P. Gugerli (ed.). 
Montreux, Switzerland, 6-9 September 1993. Federal 
Agricultural Research Station of Changins, CH-1260 
Nyon, Switzerland. 

25. Garau, R., V.A. Prota, R. Piredda and U. Prota. 
1994. Investigations on a stunting factor in Vitis 
vinifera L. transmissible by grafting to Kober 5BB , 
Phytopathologia Mediterranea, 33: 113-118. 

26. Gomez Talquenca, G.S., O. Gracia, S. Gracia 
Lamposona and O. Grau. 2003. A young grafted 
vine decline syndrome in Argentina vineyards. Pages 
85-86. In: Extended Abstracts of 14th Meeting of 
ICVG, Locorotondo 2003. 

27. Greif, C., R. Garau, D. Boscia, V. Prota, M. Fiori, 
P. Bass, B. walter and U. Prota. 1995. The 
relationship of Grapevine leafroll-associated 
closterovirus 2 with a graft incompatibility condition 
of grapevines. Phytopathologia Mediterranea, 34: 
167-173. 

28. Haider, M., M. Digiaro, W. Khoury and V. Savino. 
1996. Viruses and virus diseases of grapevine in 
Lebanon. Bulletin OEPP, 26: 147-153. 

29. Ioannou, N., A. Hadjinicolis and A. Hadjinicoli. 
1997. Epidemiology of the grapevine leafroll-
mealybug complex in Cyprus. Pages 123-124. In: 
Proceeding of 12th Meeting ICVG, 29 September - 2 
October 1997, Lisbon, Portugal. 



Arab J. Pl. Prot. Vol. 27, No. 1 (2009) 45 

30. Martelli G.P. 1993. Grapevine decline – American 
nepoviruses; Leaf roll; Rugose wood complex. Pages 
29-53. In: Graft-transmissible disease of Grapevine, 
handbook for detection and diagnosis. G.P. Martelli 
(ed.). FAO, Rome. 

31. Martelli, G.P. 1999. Rugose wood. Infectious 
diseases and certification of grapevines. Pages 47-64: 
In: Proceedings of the Mediterranean Network on 
grapevines Closteroviruses 1992-1997 and the viruses 
and virus-like diseases of the grapevine. a 
bibliographic report, 1985-1997. G.P. Martelli and M. 
Digiaro (eds.). Options Mediterraneennes, Series B: 
Studies and Research, No. 29, CIHEAM/EC-DG-1: 
172 pp. 

32. Martelli, G.P. and W. Jelmann. 1998. Foveavirus, a 
new plant virus genus. Archives of Virology, 143: 
1245-1249. 

33. Monis, J. and R.K. Bestwick. 1997. Relationship 
between Grapevine leafroll associated virus-2, 
Grapevine corky bark associated virus, and the 
rootstock-scion incompatibility syndrome. American 
Journal for Enology and Viticulture, 48: 393. 

34. Mslmanieh, T.M. 2005. Preliminary evaluation of 
the sanitary status of grapevine in Syria. Thesis of 
Master of science integrated pest management of 
Mediterranean fruit crops, Collection Master of 
Science n. 399. Instituto Agronomico Mediterraneo di 
Bari, CIHEAM: 46 pp. 

35. Namba S., D. Boscia, O. Azzam, M. Maixner, J. S. 
Hu, D. Golino and D. Gonsalves. 1991. Purification 

and properties of closterovirus-like particles 
associated with Grapevine corky bark disease. 
Phytopathology, 81: 964-970. 

36. Petersen, C.L. and J.G. Charles. 1997. 
Transmission of Grapevine leafroll-associated 
closteroviruses by Psedococcus longispinus and P. 
calceolariae. Plant Pathology, 46: 509-515. 

37. Sforza, R., V. Komar and C. Greif. 2000. New scale 
insect vectors of grapevine closteroviruses. Page 14. 
In: Proceedings of XIII International Council for the 
study of viruses and virus-like diseases of the 
grapevine, Adelaide, 2000. 

38. Tanne, E., E. Dubitzky and H. Bazak. 1991. 
Preliminary data on the effect of corky-bark disease 
on Thompson seedless vines grafted on various 
rootstocks. Pages 386-389. In: Proceedings 10th 
Meeting of ICVG, Volos, Greece, 1990. 

39. Uyemoto, J.K., A. Rowhani, D. Luvisi and R. 
Krag. 2001. New closterovirus in "Redglobe" grape 
causes decline of grafted plants. California 
Agriculture, 55: 28-31. 

40. Walter, B. 1997. Effects of viruses on grape and its 
products. IV. Various virus and virus-like diseases: 
fleck virus, graft incompatibility, enation and others. 
Progres Agricole et Viticole, 114: 199-204. 

41. Zhang, Y.P., J.K. Uyemoto, D.A. Golino and A. 
Rowhani. 1998. Nucleotide sequence and RT-PCR 
detection of virus associated with grapevine Rupestris 
stem pitting disease. Phytopathology, 88: 1231-1237. 

 

  

  

������ �	
�� :19/6/2007
��� ��� �������� �	
�� � :21/5/2008 Received: June 19, 2007; Accepted: May 21, 2008 
  

 
 


