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Abstract. Heat treatment was used as a method of improving the health of 
grape plants from the phytoplasma. The Binder KBWF 240 growth cabinet 
was used for thermotherapy, in which plants of the Tsitronny Magaracha 
variety were cultivated in vitro under simulated conditions with a treatment 
period of 14 days. The results of repeated testing of samples showed the 
efficacy of treatment of this grape disease: out of 13 samples of the Tsitronny 
Magaracha variety, only one revealed the latent form of phytoplasma 
blackening of grapevine wood Bois noir. To improve the health of grape 
plants obtained in vitro culture, it is advisable to use the developed 
technological operations with thermotherapy in the growth cabinet, which 
allows to rid the planting material of the latent form of phytoplasma 
associated with blackening of grapevine wood Bois noir.  

1 Introduction 
Phytoplasmas have spread in many countries, causing significant damage and raising serious 
concern in vineyards and phytopathological services. In recent years significant advances 
have been made in the diagnosis, etiology and epidemiology of phytoplasmic diseases [1-5]. 
Control of the sanitary condition of young plans, elimination of infected plants and treatment 
of vineyard with insecticides against leafhopper-vectors form the basis of measures to reduce 
the spread of phytoplasmas. The protection from the disease of Grapevine Yellows (GY) 
(Grape vine flavescence dorée phytoplasma) consists in chemical treatment against the vector 
(Scaphoideus titanus Ball.), which is not suitable for control the disease of grapevine black 
wood (Bois noir) [6]. The prevalence of diseases is facilitated by the propagation of infected 
plants in grape nurseries. Therefore, measures are being taken to develop protocols for the 
production of phytoplasma-free grape planting material.  

Tissue culture methods are usually used to eradicate viruses and viroids [7-9], however, 
reports have been published about their potential for phytoplasm elimination [10, 11]. These 
methods are used both to sustention the pathogen in host plants in order to create a collection 
of strains, and to eliminate phytoplasma from diseased plants. Hot water treatment has been 
proposed for the treatment of plant material phytoplasma at dormancy [6], but this therapy 
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reduces the viability of grafted grape young plants. Tissue culture methods used in 
combination with the heat treatment are successfully used to eliminate viruses in grapes [12-
16], but the possibilities of these procedures for improving from phytoplasma are far less 
studied. The efficacy of tissue cultivation methods in combination with thermotherapy for 
producing Chardonnay young plants without phytoplasma associated with blackening of 
grapevine wood is reported [10]; all the studied protocols were suitable for the elimination 
of phytoplasma, providing complete recovery of shoots.  

Since vineyards affected by blackening of grapevine wood are quite widespread, the 
protection from this disease by developing the protocol for obtaining planting material 
without phytoplasma has become a major trend. The purpose of this research is 
biotechnological aspects of improving grape varieties and clones from phytoplasmas.  

2 Material and method 
Material for research – plants in vitro of the Tsitronny Magaracha grape variety. Samples of 
the Tsitronny Magaracha variety were introduced to in vitro culture and reproduced. The 
ligneous vine was sprouted indoor to obtain the primary material. The developed shoots were 
cut into 1-2 buds explants, then placed in weighing vessel for disinfection. Disinfection was 
carried out with 96% rectified ethyl alcohol over 40 seconds. and diacid for 8 minutes, 
followed by 3-fold washing with autoclaved distilled water for 15 minutes.  

Explants were introduced in modified MS culture medium containing 6-
benzylaminopurine (BAP) at a concentration of 0.4-0.6 mg/l. The generated shoots for 
rooting were transplanted to the H2 medium containing 0.08 mg/l of α-naphthylacetic acid. 
The formed plants were propagated by microshooting. The plants were cultivated on H2 
medium at a 16-hour photoperiod with the intensity of 1500 lx and the temperature of +27 °C.  

The Binder KBWF 240 growth cabinet was used for thermotherapy, where in vitro grape 
plants of the Tsitronny Magaracha variety were cultivated under simulated conditions with 
the treatment period of 14 days. Intact plants were cultivated in the previously developed 
mode of thermotherapy.  

Samples were tested for the presence of a latent form of phytoplasma. Testing of 
phytoplasma blackening of grapevine wood (Bois noir) was performed by nested PCR with 
specific primers for PCR 1: FD9f1 and FD9r1. PCR 1 - products were diluted 1000 times and 
PCR2 was performed with primers: FD9f3b and FD9f3r2.  

3 Results and Discussion 
The results of preliminary testing of plants in vitro of the Tsitronny Magaracha grape variety 
sent on examining showed the presence of a latent form of phytoplasma associated with 
blackening of grapevine wood (Bois noir) in the samples. The material was selected in the 
amount of 13 samples for health improvement after several passages on similar medium. The 
heat treatment was used as a method of improving plants from phytoplasma. After two weeks 
of cultivation in the growth cabinet in the mode of thermotherapy, the condition of the plants 
was satisfactory, the shoots and root system were not affected (Figure 1).  
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Fig. 1. Plant of Tsitronny Magaracha variety after thermotherapy (sample 15). 

The tops of plants with the length of 2-3 cm were transplanted to the H2 medium of a 
similar composition after thermotherapy. Then material was taken from these plants for 
repeated testing for the presence of phytoplasmа. The results of repeated testing of samples 
showed the efficacy of treatment of this grape disease: out of 13 samples of the Tsitronny 
Magaracha variety, only one revealed the latent form of phytoplasmа grapevine black wood 
Bois noir (Figure 2).  

 

 
Fig. 2. Electrophoregram reflecting the results of repeated testing of samples of the Tsitronny 
Magaracha variety after thermotherapy: 1, 2, 10-12 – samples in which the pathogen of black wood 
was not detected; 3 - PCR amplicon of grapevine black wood phytoplasm was detected (720 bps); 9 - 
Lb 100 bp; 14 – positive control of black wood (720 bps); 15, 16 – negative control. 

The amplicon of phytoplasma blackening of grapevine wood was detected in wells 3 (test 
sample) and 14 (positive control, 720 bps). The Pathogen of blackening wood was detected 
in well 3 (sample № 10 of the Tsitronny Magaracha variety).  

The results obtained in this work are encouraging, if anything, they can be verified by 
further research. In addition, it remains to be assessed whether the recovered samples will 
remain asymptomatic.  
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The hypothesis that the phytoplasma of Grapevine Yellows (Grape vine flavescence 
dorée phytoplasma) can not significantly infect grape plants cultivated in vitro leads to the 
idea that clonal micropropagation itself should be considered as a method of improving. The 
situation is different with the phytoplasma blackening of grapevine wood (Bois noir), which 
is usually detected during micropropagation, but still its stability into in vitro culture should 
be tested experimentally. Therefore, it is preferably to have additional concepts of 
phytoplasma elimination.  

According to the obtained results and reports from other authors [10, 17, 18], the protocol 
based on tissue culture in combination with heat treatment followed by micropropagation of 
healthy plants seems to be the most practical. This approach can become a routine method of 
producing grape young plants free of the phytoplasma associated with blackening of 
grapevine wood Bois noir, as part of the planting material and mother planting certification 
programs. It is advisable to use the developed technological procedures with the use of plant 
thermotherapy in vitro to improve the grapes planting material from the latent form of 
phytoplasma.  
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