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Abstract. The paper deals with the in vitro study of V. vinifera L., 
Feteasca neagra cv. regarding to regenerative capabilities from shoot apices 
in the presence of GLRaV 1+3 or GFLV infection, virus elimination by 
meristem culture and leafroll disease diagnosis by micrografting. During 5
sub-cultures at intervals of 25-30 days, the non-uniformity  of regenerative 
potential in the presence of virus infections and also a significant diminish of 
regenerative capabilities especially  due the GLRaV 1+3 infection were 
registered. The quantity of GFLV infected material obtained by multiplication 
was apparently superior to the healthy one due the adventive buds and 
primordia to shoots elongation detriment. The quality of GFLV infected 
material was lower due the vitrification processes, abnormal cuttings and 
necrosis observed in the end of the culture. GLRaV-3 was eliminated but 
GFLV-free plants were not obtained by meristem culture. In vitro 
micrografting registered good results for leafroll disease diagnosis using both 
Pinot noir and Mission cvs. as indicators. 

Rezumat. rii este studierea comportamentului in vitro al 
ei de vie, V. vinifera L., so n a  infec

sucirii frunzei serotip 1+3 rii 
(GFLV). Au fost urm rite capaci

rii virusurilor prin cultur de meristem i diagnosticul 
sucirii frunzei prin microaltoire in vitro. Pe o perioa de 5 subculturi la 

intervale de 25-30 zile s-a înregistrat  neuniformitatea poten
a infe iei virale ii 

regenerative în preze a GLRAV 1+3. Can inuta 
prin multiplicare i materialului s n

r mare de muguri adventivi i primordii, în
starilor. Calit a materialului infectat cu 

a starilor anormali 
r . Prin cultura de 

meristem s-a reu it eliminarea  GLRaV1+3 dar nu i a GFLV. Utilizarea 
microaltoirii in vitro  a înregistrat rezultate bune în diagnosticarea maladiei  

nd indicatorii Pinot noir i Mission. 

The presence of virus infection in grapevine produces negative effects on 
micropropagation, plant growth and metabolism (Walter, 1989). The in vitro culture 
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represents an easy tool for investigation the behaviour of the plants under the 
influence of the virus in uniform conditions (Barba et al., 1993; Abracheva et al., 
1994). 

Taking into consideration the place of Feteasca neagra in the Romanian 
viticulture patrimony, the paper deals with the in vitro investigation of this variety 
under the influence of fanleaf virus (GFLV) or leafroll associated virus serotip 
1+3 (GLRaV1+3), some of the most dangerous viruses of grapevine. In order to 
achieving the objective of the work, different studies have been done, concerning: 
comparative behaviour of infected and healthy biological material, the possibility 
of virus free plants  regeneration by meristem culture and the biological indexing 
by in vitro micrografting. 

MATERIAL AND METHODS
V. vinifera L. plants in the field, belonging to Feteasca neagra variety showing 

virus diseases symptoms were identified by ELISA tests to be GFLV or GLRaV 1+3  
infected. The plants represented the source of inocula (apex, meristem) for in vitro
investigation. 

The behavior of grapevine virus infected  biological material was studied 
comparatively to the healthy from the point of view of regenerative capabilities and 
growth particularities in apices culture, during 120-150 days (5 sub-cultures) (
and Teodorescu, 2001). In the same time, the possibilities of virus sanitation by 
meristem culture and also the biological indexing by in vitro micrografting using Pinot 
noir and Mission varieties as indicators for leafroll disease were verified (Buciumeanu  
et al., 2001; et al., 2001).

RESULTS AND DISCUSSIONS
In vitro comparative culture
During the period of the culture, the healthy biological material registered a

significantly increasing of the multiplication rate, especially after the first and the 
third sub-cultures. Comparatively observations considering the evolution in the 
culture conditions of the GFLV infected material, emphasized the lack of the 
uniformity in the multiplication processes.

In the end of the forth sub-culture, the infected material registered 
apparently superior multiplication rates comparatively with the healthy one, due 
the abundant multiplication of adventive buds and primordia , specific to the viral 
infection which  inhibits the elongation of the cuttings and prolongs the period of 
the multiplication. 

In the case of leafroll affected material the analysis of regenerative 
potential showed a constant multiplication rate, without significantly 
modifications during the culture. However, comparatively to the non-infected and 
also to the GFLV infected material, a significantly diminish of the regenerative 
capacity was observed (Table 1).

The qualitative analysis of the in vitro multiplied material emphasized in 
the end of the culture, especially in the case of GFLV infection, the developing of 
compact groups of adventive buds, without multiplication, with abnormal leaves, 
necroses and marked vitrification fenomena. The healthy material did not show 
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vitrification and normal microshoots were developed during the multiplication 
period. 

Table 1
In vitro multiplication rate of  apices  excised from virus infected Feteasca neagra 

cv. comparatively to the control (healthy) during 5 sub-cultures (I-V)

Phytosanitary 
status 

Multiplication rate (X) 
I II III IV V

Control 
(healthy) 3,5 2,2 7,9 3,6 8,8

GFLV
infected 5,0 3,7 6,9 7,6 4,0

GLRaV 1+3 
infected 2,8 3,3 3,3 4,2 4,2

The meristem culture
ELISA analyses for GFLV presence in the material regenerated started 

from meristems and apices emphasised fluctuant but decreased concentration of 
the virus until the end of the cultures. The results confirm the GFLV elimination 
difficulty by in vitro culture only, also known in the case of other grapevine 
genotypes (Buciumeanu et al., 2001). So, in order to obtain GFLV free plants, a 
complex method for virus elimination (thermotherapy and in vitro culture) is 
recommended.

In the case of leafroll affected material, the GLRAV 1+3 concentration was
diminished until the ELISA values of negative control, both in the apex and 
meristem cultures (Table 2). The results showed the possibility of GLRaV 1+3 
free regeneration plants by in vitro culture (Buciumeanu and .

Table 2
The average of ELISA values (A420nm

Phytosanitary 
status

) in the end of meristem and apex 
sub-cultures (I-V) of virus infected Feteasca neagra cv. (The sample contains virus if 

the ELISA reading is higher than the double of virus free control value)

Explant
ELISA values

I II III IV
GFLV

infected
apex 3,532 2,014 1,760 1,884

meristem 2,444 3,485 2,059 1,832
Control   (GFLV free) - 0,111 0,106 0,100 0,100

GLRaV1+3
infected

apex 0,127 0,116 0,120 0,114
meristem 0,170 0,116 0,144 0,110

Control  (GLRaV1+3 free) - 0,103 0,087 0,112 0,111

Biological indexing by in vitro micrografting
The in vitro micrografting have been done in cleft cut, using Mission and 

Pinot noir as indicators (scion) for leafroll disease diagnostic and GLRaV1+3 
infected Feteasca neagra (rootstock).

The grafted plantlets emphasized the specific symptoms of leafroll disease 
1,5-2 months after inoculation. Mission indicator showed root primordia at the 
grafting point and red spots on leaves at the base of the microshoot. Pinot noir 
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indicator showed stunting and necrosis spots on the leaves. The sensitivity of the 
testing method was confirmed after three months of in vitro culture, when the 
symptoms increased by rolling of the leaves to the inferior surface and the 
absence of the roots in the case of Mission indicator, and extension of the necrosis 
on the leaves in the case of Pinot noir indicator ( Buciumeanu, 2002).

The results obtained by in vitro culture concerning to the diagnostic of 
viruses presence in Feteasaca neagra material confirm the exactness and the 
rapidity of the micrografting, comparatively to the classical method of woody 
indexing, which results can be evaluated 2-3 years after grafting
2001).

CONCLUSIONS

1. In vitro studies accomplished with apex explants collected from healthy 
and GFLV or GLRaV1+3 infected Feteasca neagra plants emphasized the 
influence of virus infection on the qualitative and quantitative characteristics of 
the culture. 

2. ELISA analyses of regenerated material started from meristems and 
apices emphasised decreasing concentration of GFLV from one sub-culture to 
another and the possibility of GLRaV 1+3 elimination by in vitro culture. 

3. The results obtained by in vitro culture concerning to the leafroll 
diagnostic disease confirm the exactness and the rapidity of the micrografting 
method, comparatively to the classical method of woody indexing. 
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