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INTRODUCTION
The tendency of the increase in world fresh 

grape consumption (31.5 mln t in 2022, by 0.9% 
more than in 2021, OIV) leads to higher con-
currency between grape producers that makes it 
inevitable to adapt to the market demands. Due 
to their initial nutritional and medicinal charac-
teristics, grapes have a positive effect on human 
health and are an indispensable food product 
used in the treatment of nervous exhaustion, 
weakness and avitaminosis. Each kg of the 
grapes contains 150-200 g and more of sugar 
(glucose and fructose), up to 1.4% of organic ac-
ids (tartaric, malic, etc.), vitamins: A (carotin), 
B2 (riboflavin), C (ascorbic acid), P (citrin), up 
to 1.5% of mineral staffs (P, K, Fe, Ca, etc.), 
about 1% of proteins, and about 1% and more of 
pectic stuff [Cosme et al., 2018; Salimov, 2019; 
Sabra et al., 2021; Zhou et al., 2022; Dave et al., 
2023]. At the same time, as a seasonal fruit, the 
consumption period of the grapes is limited to 
3-4 months, depending on the variety. From this 
point of view, prolongation of the shelf life of 
the grapes is quite an important matter. Preven-
tion of the loss of 20-30% of the perishable food 
products manufactured also is possible only by 

applying cold storage. In living organisms such 
as fruits and vegetables, including grapes, even 
after harvest, there continue the processes of 
respiration (breathing) and persist the transpira-
tion function. The intensity of these processes 
depends on the variety of the grape, the growing 
location, the agrotechnics applied, the degree of 
ripeness, and, if stored, the storage technology. 
As the intensity of the biochemical processes 
increases, also are accelerated the unprevent-
able changes that point out at the aging of the 
berries. The storage ability decreases, and the 
appearance of the berries worsens. Gradually 
they become softer, lose their flavor and medi-
cine values, and the various microorganisms 
start developing on the berries` surface. Resis-
tance of the grapes to microbial damage heavily 
depends on the berry skin properties – thickness 
and presence of a vax layer. If the integrity of 
the skin is damaged, this paves the way for mi-
crobes to enter the internal layers of the tissue 
[Sharma et al., 2018; Gorlov et al., 2020; Kazi-
mova and Nabiyev, 2022; Ahmadi Soleimani et 
al., 2023].

Grape rot causes significant damage to pro-
ducers and traders both before and after harvest
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During storage, losses of grapes occur 
mainly due to microorganisms representing 
epiphytic microflora. According to research, 
at different stages, losses of produced grapes 
can reach up to 53% [Aghayeva et al., 2010]. 
The permanent composition of the microflora 
of grapes is mainly composed of fungi be-
longing to the Penicillium, Botrytis cinerea, 
Aspergillus, Alternaria, Fusarium, Mucor 
Fresen, and Cladosporum species [Highet and 
Noir, 1995; Guzev et al., 2008; Kassemeyer 
and Berkelmann-Löhnertz, 2009; El-Samawaty 
et al., 2013; Kantor et al., 2017; Rajput et al., 
2020; Salman et al., 2021]. Typically, rot begins 
with the development of mold fungi since the 
acidic environment of tissue sap is favorable 
for them. Later, bacteria can also take part in 
spoilage. Spoilage occurs extremely quickly at 
high temperatures. In an appropriate environ-
ment, the spores grow, forming reproduction 
tubules that infect the skin of healthy berries. 
If such conditions are absent, fungi create scle-
rotia - long-lasting small black, dense masses 
of mushroom mycelium. In high temperatures 
and in a humid environment, sclerotia begins to 
develop and form conidia. If it rains, especially 
at low temperatures, there is a sharp increase in 
grape disease. The denser the bunch and thinner 
the skin of the berries, and the denser the crown 
of the plant, the more dangerous the pathogen is 
[Rajabi et al., 2015; Armijo et al., 2016].

The process of grape storage characterizes 
by the indicator named “storage ability of the 
variety”, which refers to sustainability to dis-
eases and physiological disorders, mechanical 
damages, and stress factors of the environment. 
In other words, the storage ability of grapes 
means maintaining freshness for several months 
without significant losses, infection with phy-
topathogenic and physiological diseases, and 
maintaining high organoleptic characteristics. 
From this point of view, cold storage is the most 
used method during the post-harvest period. For 
example, microbiological contamination is af-
fected by the chemical composition of the ber-
ries, the presence of pectic, coloring, and other 
stuff belonging to the polyphenol group. Stor-

ageability also depends on the structure of the 
berries` tissue and skin, and the availability of 
the vax layer. The thicker the skin and tissue of 
the berries, the more difficult it is for pathogens 
and pests to penetrate the tissue and cause harm. 
To prevent losses during the storage period, car-
rying out all necessary agrotechnical opera-
tions, permanent phytosanitary and toxicologi-
cal control of the soil and the yield, creating an 
optimal gas environment in the storage capac-
ity, and other measures are needed. Such tech-
niques as formation canopy, correct determi-
nation of buds, and productive shoot load also 
significantly affect successful grape storage. All 
the mentioned factors could be applied to influ-
ence the grape quality and increase its storage 
ability [Asadullayev et al., 2014; Rajabi et al., 
2015; Gorlov et al., 2020; Romero et al., 2020]. 

During storage, the fruits continue to “live” 
at the expense of the plastic and energetic nu-
tritional stuff accumulated in the vegetation 
period. In this connection, the main principle 
of yield storage is the slowing of spending of 
the nutrition stuff for respiration by the object 
of storage itself. Being an objective indicator of 
the ripening speed of the yield of different kinds 
and varieties, aging, and storage ability in gen-
eral, the intensity of respiration could change 
significantly. The traditional storage at a tem-
perature of about 0°С is based on the possibility 
of minimizing the respiration intensity. In such 
conditions, besides overripening of the product, 
the activity of the pathogen microflora is also 
suppressed [Szegedi, Civerolo, 2011; Ageyeva 
et al., 2015; Gorlov et al., 2020; Habib et al., 
2021; Kazimova, Nabiyev, 2022].

Botrytis cinerea is the primary cause of 
post-harvest rot of grapes; however, depending 
on storage conditions, damage may be caused 
by other pathogens. To prevent the risks of the 
rottings, an integrated approach is needed. Pre-
harvest control is based on prevention of the in-
fection risks and is not limited only to the use 
of fungicides. Careful harvesting and packaging 
minimize damages and infections; this is one of 
the crucial requirements for preventing rots dur-
ing storage [Szegedi et Civerolo, 2011; Rajabi 
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et al., 2015; Wei et al., 2022].
After packaging and during storage, spe-

cial attention should be paid to minimizing the 
infection risks and preventing the molds from 
spreading. Here, the right choice of storage tem-
perature is a decisive factor. To suppress the ac-
tivity of the pathogens, sulfur dioxide in various 
application ways is widely used: pads, layers, 
fumigation, etc. SO2 pads are very effective for 
rot prevention during medium and long-term 
storage. In the case of applying fumigations, 
weekly treatments at the rate of 0.5-1.5 g per m³ 
of the storage camera carried out. Before fumi-
gation, it is necessary to check the current state 
of the grapes stored. Effectiveness of applica-
tion of the sulfur dioxid for prevention of grape 
damages during storage, is frequently noticed 
at in the relevant references [Ageyeva et al., 
2015; Rajabi et al. 2015; Sortino et al., 2017, 
2018; Ahmed et al., 2018; Roberto et al., 2019; 
Habib et al., 2021; Li et al., 2022; de Aguiar et 
al., 2023]. 

Materials and methodS
As the objects of study there were chosen 

three local (Ag shaani, Gara shaani, and Sary 
gilya) and one introduced (Agadai) table grape 
varieties grown in the Ampelographic Collec-
tion of the Scientific Research Institute of Vi-
ticulture and Wine-making. Descriptions of 
the above-mentioned varieties can be found in 
the database of the Vitis International Variety 
Catalogue (VIVC). The Ampelographic Col-
lection is located on the Absheron peninsula, in 
the eastern part of the country, on the coast of 
the Caspian Sea. The climate type of the pen-

insula is dry and subtropical. The mean annual 
air temperature is 13.5-14.4°C, the sum of ac-
tive temperatures is 4192-4461°, mean annual 
precipitation is 202-311 mm. This is a tradi-
tional region of table viticulture. The yield of 
the above-mentioned varieties was put in a cold 
store for four months. For suppressing the ac-
tivity of the pathogenic microflora during the 
storage period, weekly fumigations with sulfur 
anhydride (2 g per each m³ of the refrigeration 
camera) were used. The type of microflora on 
the berry’s surface was determined by planta-
tion on the growth media. The number and 
change dynamics of the microflora and the ef-
fect of the fumigations applied were assessed 
before and during the storage period.

Results and discussions 
We found that the microbiological contami-

nation differs sharply between the varieties 
studied. So, in the Ag shaani variety, the fungi 
were represented by the Penicillium species, in 
Gara shaani – by Aspergillus, in Sary gilya – 
by Fusarium, and in Agadai – by Alternaria. 
Also, there were heavy variations concerning 
the quantity of the microorganisms found on the 
surfaces of different grape varieties (Table). Fu-
migation realized immediately after putting on 
store significantly decreased the contamination 
by the fungal pathogenes by 37-87%, depend-
ing on grape variety. Application of SO2 led to 
furthed decrease in pathogenic microflora, and 
by the end of storage, the amount of fungi made 
1,6-41,9% of the initial quantity.

We can see that the scale of microbiologi-
cal contamination of different varieties strictly 

Table. Quantity of microorganisms on grape berries` surface during storage period
(thousands per 1 g of berries)

 

 

Variety Fungi  Non-fumigated, 
before storage 

Fumigated 
Losses after 
storage, % On putting on 

storage 
After 

storage 
Ag shaani Penicillium 1.2 0.8 0.6 27.3 
Gara shaani Aspergillus 2.4 0.5 0.05 0.7 
Sary gilya Fusarium 2.9 1.5 1.2 21.12 
Agadai Alternaria 1.7 0.2 0.06 1.7 
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corresponds to the size of losses after the stor-
age period. The Ag shaani variety demonstrated 
considerable stem browning; in the Gara shaani 
and Sary gilya varieties, this process was going 
less intensively. Also, while most of the losses 
in the Gara shaani and Agadai varieties consist-
ed mainly of detached berries, in the Ag shaani 
and Sary gilya varieties, the microbiological rot 
made the general part of the losses. Moreover, 
the slight browning of the berries observed in 
the white-coloured Ag shaani and Sary gilya va-
rieties, which corresponds with literature data 
available [El-Samawati et al., 2013, Rajput et 
al., 2020, Salman et al., 2021]. Weekly fumi-
gations during storage period led to further de-
crease in fungal load, and by the end of storage 
period, the quantity of the fungi was 1.1-6.2% 
from their initial number. 

Thus, we can draw a conclusion that the stor-
age ability of the grapes is affected both by the 
variety and the kind of fungi developing during 
the storage period; the Agadai and Gara shaani 
demonstrated high resistance to the fungal dis-
eases, while there were considerable losses in 
the Ag shaani and Sary gilya varieties caused by 
Penicillium and Fusarium, respectively. So, the 
Agadai and Gara shaani varieties recommended 
for prolonged cold storage in the conditions of 
the Absheron peninsula. The studies also con-
firmed the effectiveness of applying sulfur di-
oxide for suppressing the activity of epiphytic 
microflora during grape storage.

REFERENCES
Ageyeva N.M., Suprun I.I., Prakh А.V. (2015) 

Variety of microorganism’s groups living on 
berries of grapes. Sci. jour. Kuban St.Ag.
Uni., №111 (07), 10 p. [Агеева Н.М., Су-
прун И.И., Прах А.В. (2015) Видовое мно-
гообразие микрофлоры на ягодах вино-
града. Науч. жур. Куб.ГАУ, №111(07), 10 
с.] http://ej.kubagro.ru/2015/07/pdf/103.pdf. 

Aghayeva Z.M., Panahov T.M., Nuraddinova 
H.R. (2010) Grape diseases and pests in Azer-
baijan, and measures to combat them. Baku, 
pp. 48-63. [Ağayeva Z.M., Pənahov T.M., 

Nuəddinova H.R. (2010) Azərbaycanda 
üzümün xəstəlik və zərərvericiləri və on-
larla mübarizə üsulları. Bakı, s. 48-63].

Ahmadi Soleimanie S., Vafaee Y. (2023) Stor-
ability and postharvest quality of five 
Iranian grape cultivars during cold stor-
age. Plant Physiol. Rep. 28: 320–331. 
DOI.org/10.1007/s40502-023-00723-x

Ahmed S., Roberto S.R., Domingues A.R., Sha-
hab M., Junior O.J.C., Sumida C.H., De Sou-
za R.T. (2018) Effects of Different Sulfur Di-
oxide Pads on Botrytis Mold in ‘Italia’ Table 
Grapes under Cold Storage. Horticulturae, 4, 
29. DOI.org/10.3390/horticulturae4040029

Armijo G., Schlechter R., Agurto M., Mu-
ñoz D., Nuñez C., Arce-Johnson P. (2016) 
Grapevine Pathogenic Microorganisms: 
Understanding Infection Strategies and 
Host Response Scenarios. Front Plant Sci. 
7: 382. DOI. 10.3389/fpls.2016.00382 

Asadullayev R., Panahov T., Salimov V., Aba-
sova Kh. (2014) Character of the Losses 
during Storage of the Grape Varieties of 
Ganja Experimental Station Selection. 2nd 
International Conference on Energy, Re-
gional Integration and Socio-Economic De-
velopment, 7668, EcoMod “ECOMOD”. 

Cosme F., Pinto T., Vilela A. (2018) Phe-
nolic Compounds and Antioxidant Ac-
tivity in Grape Juices: A Chemical and 
Sensory View. Beverages; 4(1): 22. 
DOI.org/10.3390/beverages4010022

Dave A., Beyoghlu D., Park E.J., Idle 
J.R., Pezzuto J.M. (2023) Influ-
ence of grape consumption on the hu-
man microbiome. Sci Rep., 13(1):7706. 
DOI.10.1038/s41598-023-34813-5. 

De Aguiar A.C., Higuchi M.T., Yamashita 
F., Roberto S.R. (2023) SO2-Generating 
Pads and Packaging Materials for Post-
harvest Conservation of Table Grapes: 
A Review. Horticulturae. 9, 724. DOI.
org/10.3390/horticulturae9060724

El-Samawaty A., Moslem M, Yassin M, Sayed 
Sh., El-Shikh M. (2013) Control of Grape 
Blue Molding Penicillia by Allium sativum. 
J Pure Appl Microbiol. 7(2): 1047-1053.



46

Azerbaijan Journal of Botany

Gorlov S.M., Tiagusheva A.A, Yatsushko 
E.S., Karpenko E.N. (2020) Modern tech-
nologies for grape storing. Polythematic 
Online Scientific Journal of Kuban State 
Agrarian University. DOI.10.21515/1990-
4665-159-022. [Горлов С.М., Тягуше-
ва А.А., Яцушко Е.С., Карпенко Е.Н. 
(2020) Современные технологии хране-
ния винограда. Политематический се-
тевой электронный журнал Куб.ГАУ].

Guzev L., Danshin A., Zahavi T. et al. (2008) 
The effects of cold storage of table grapes, 
sulphur dioxide and ethanol on species of 
black Aspergillus producing ochratoxin A. 
Int J Food Sc Tech., 43(7): 1187 - 1194. 
DOI:10.1111/j.1365-2621.2007.01589.x

Habib W., Khalil J., Mincuzzi A., Saab C., Gerg-
es E., Tsouvalakis H.C., Ippolito A., Sanzani 
S.M. (2021) Fungal pathogens associated 
with harvested table grapes in Lebanon, and 
characterization of the mycotoxigenic gen-
era. Phytopathologia Mediterranea. 60(3): 
427-439. DOI.org/10.36253/phyto-12946 

Highet, A.S. and Nair, N.G. (1995) Fusarium 
oxysporum associated with grapevine de-
cline in the Hunter Valley, NSW, Aus-
tralia. Australian Journal of Grape 
and Wine Research, 1: 48-50. DOI.
org/10.1111/j.1755-0238.1995.tb00077.x

Kántor A., Mareček J., Ivanišová E., Terentjeva 
M. and Kačániová M. (2017) Microorganisms 
of Grape Berries. Proceedings of the Latvian 
Academy of Sciences. Section B. Natural, 
Exact, and Applied Sciences. 71(6): 502-
508. DOI.org/10.1515/prolas-2017-0087

Kassemeyer H.H., Berkelmann-Löhnertz B. 
(2009) Fungi of Grapes. In: König, H., 
Unden, G., Fröhlich, J. (eds) Biology of 
Microorganisms on Grapes, in Must and 
in Wine. Springer, Berlin, Heidelberg. 
DOI.org/10.1007/978-3-540-85463-0_4

Kazimova I., Nabiyev A. 2022. Determining 
Quality Indicators of Table Grape Varieties 
during Storage in a Refrigerating Chamber in 
Different Variants. Eastern-European Journal 
of Enterprise Technologies, 6(11): 34–43. 
DOI.org/10.15587/1729-4061.2022.268025  

Li Z., Huang J., Chen H., Yang M., Li D., Xu 
Y., Li L., Chen J., Wu B., Luo Z. (2023) Sul-
fur dioxide maintains storage quality of table 
grape (Vitis vinifera cv ‘Kyoho’) by altering 
cuticular wax composition after simulated 
transportation. Food Chem.; 408:135188. 
DOI. 10.1016/j.foodchem.2022.135188

OIV (2023) World Statistics. https://www.
oiv.int/what-we-do/global-report?oiv 

Rajabi S., Lashgarara F., Omidi M., Hos-
seini F. (2015) Quantifying the Grapes 
losses and waste in various stages of sup-
ply chain. Biological Forum - An Interna-
tional Journal. 7(1): 225-229. https://api.
semanticscholar.org/CorpusID:52059186 

Rajput N., Zaman B., Huo C. et al. (2020) 
First report of Fusarium equiseti causing 
stem rot disease of grape (Vitis vinifera L.) 
in Afghanistan. J Plant Pathol. 102: 1277. 
DOI.org/10.1007/s42161-020-00557-8

Roberto S., Junior O., Muhlbeier D., Koyama R., 
Ahmed S., Dominguez A. (2019) Post-harvest 
conservation of “Benitaka” table grapes with 
different SO2−generating pads and plastic liners 
under cold storage. BIO Web of Conferences 
15, 01003 DOI:10.1051/bioconf/20191501003

Romero I., Vazquez-Hernandez M., Maestro-
Gaitan I., Escribano M.I., Merodio C., San-
chez-Ballesta M.T. (2020) Table Grapes 
during Postharvest Storage: A Review of 
the Mechanisms Implicated in the Benefi-
cial Effects of Treatments Applied for Qual-
ity Retention. Int. J. Mol. Sci. 21, 9320, 
p. 19. DOI.org/10.3390/ijms21239320

Sabra A., Netticadan, T. & Wijekoon, C. (2021) 
Grape bioactive molecules, and the po-
tential health benefits in reducing the risk 
of heart diseases. Food Chemistry: X, 12. 
DOI.org/10.1016/j.fochx.2021.100149

Salimov V.S. (2019) Ampelographic Screen-
ing of the Grape. Baku, Azerbaijan: p. 
319. [Səlimov V.S. (2019) Üzümün am-
pelografik skrininqi. Bakı, 319 s.].

Salman Gh., Gulshan I., Farah N., and Azam 
Kh.M. (2021). Studies of Penicillium spe-
cies associated with blue mold disease of 
grapes and management through plant es-



47

Gurbanov and Asadullayev: Development of grape microflora during the storage period 

sential oils as non-hazardous botanical fungi-
cides. Green Processing and Synthesis. 10(1): 
021-036. DOI.org/10.1515/gps-2021-0007

Sharma K.A., Sawant S., Somkuwar R.G., 
Naik Sh. (2018) Postharvest losses in 
grapes: Indian status. Technical report. 
DOI.org/10.13140/RG.2.2.17999.89761/1 

Sortino G., Farina V., Gallotta A., Allegra 
A. (2018). Effect of low SO2 posthar-
vest treatment on quality parameters 
of ‘Italia’ table grape during prolonged 
cold storage. Acta Hortic. 1194: 695-700

Szegedi E., Civerolo E.L. (2011) Bacterial 
diseases of grapevine. International Jour-
nal of Horticultural Sciences, 17(3): 45-
49. DOI.org/10.31421/IJHS/17/3/956 

VIVC (Vitis International Variety Catalogue) 
https://www.vivc.de/

Wei R., Chen N., Ding Y., Wang L., Gao F., 
Zhang L., Liu H., Wang H. (2022) Diversity 
and Dynamics of Epidermal Microbes Dur-
ing Grape Development of Cabernet Sau-
vignon (Vitis vinifera L.) in the Ecological 
Viticulture Model in Wuhai, China. Front. 
Microbiol., Sec. Food Microbiology, Volume 
13, DOI.org/10.3389/fmicb.2022.935647

Zhou D.D., Li J., Xiong R.G., Saimaiti A., 
Huang S.Y., Wu S.X., Yang Z.J., Shang 
A., Zhao C.N., Gan R.Y. et al. (2022) Bio-
active Compounds, Health Benefits and 
Food Applications of Grape. Foods, 11, 
2755. DOI.org/10.3390/foods11182755 

Saxlama zamanı üzümün mikroflorasının in-
kişafı

M.R. Qurbanov1, R.A. Əsədullayev2

1Azərbaycan Respublikası Elm və Təhsil Nazirliyi-
nin Botanika İnstitutu, Badamdar yolu 40, Az1004, 
Bakı, Azərbaycan
2Azərbaycan Respublikası Kənd Təsərrüfatı Nazirli-
yinin Üzümçülük və Şərabçılıq Elmi-Tədqiqat İns-
titutu, Mehdiabad qəs., AZ0118, Abşeron rayonu, 
Azərbaycan

Tədqiqatın məqsədi ayrı-ayrı üzüm sortların 
gilələrinin məhsul yığımından dərhal sonra 

və soyuducuda uzun müddət saxlandıqda epi-
fitik mikroflorasının tərkibinin öyrənilməsi 
və üzümdə itkilərin qarşısının alınması üçün 
kükürd dioksidindən istifadənin effektivlik 
dərəcəsini müəyyən etməkdən ibarət olmuş-
dur. Tədqiqat obyekti kimi süfrə üzüm sortları 
Ağaday, Qara Şanı, Ağ Şanı və Sarı Gilə seçil-
mişdir. Gilələrin mikrobioloji yoluxması, qida 
mühitində aşılama yolu ilə təyin edilmişdir. 
Müəyyən olunmuşdur ki, təzə üzüm gilələrinin 
mikrobioloji çirklənməsi, üzüm sortundan asılı 
olaraq kəskin şəkildə dəyişir: Ağadayı sortunda 
Alternaria, Qara Şanıda Aspergillus, Ağ Şanı-
da Penicillium, Sarıgilədə Fusarium cinsinə 
aid göbələklər aşkar edilmişdir. Həmçinin, 
tədqiqatın nəticələri göbələklərin sayını 87% -ə 
qədər azalmağa imkan verən kükürd dioksidin 
istifadəsinin effektivliyini göstərdi.

Açar sözlər: fumiqasiya, göbələklər, üzümün 
mikroflorası, saxlama texnologiyası, sortlar

Развитие микрофлоры винограда во вре-
мя хранения

М.Р. Гурбанов1, Р.A. Асадуллаев2
1Институт Ботаники, Министерство Науки и 
Образования, Бадамдарское шоссе 40, AZ1004, 
Баку, Азербайджан
2Научно-Исследовательский Институт Виногра-
дарства и Виноделия Министерства Сельского 
Хозяйства Азербайджанской Республики, пос. 
Мехдиабад, AZ0118, Абшеронский район, Азер-
байджан

Целью исследований было изучение соста-
ва эпифитной микрофлоры ягод виногра-
да отдельных сортов сразу после сбора и 
при длительном хранении в холодильнике 
и определение степени эффективности ис-
пользования сернистого ангидрида для пре-
дотвращения порчи винограда. В качестве 
объектов микробиологических исследова-
ний были выбраны столовые сорта виногра-
да Агадаи, Гара Шаани, Аг Шаани и Сары 
Гиля. Микробиологическую обсеменен-
ность ягод определяли путем посева на пи-
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тательную среду. Для подавления деятельно-
сти вредных микроорганизмов применялась 
фумигация сернистым газом. Установлено, 
что микробиологическая обсемененность 
свежих ягод винограда резко различается в 
зависимости от сорта винограда: в Агадаи 
обнаружены грибы рода Alternaria, в Гара 
Шаани - Aspergillus, в Аг Шани - Penicillium, 

в Сары-Гиля - Fusarium. Также, результаты 
исследований показали эффективность ис-
пользования сернистого ангидрида, что по-
зволило снизить количество грибов до 87%.

Ключевые слова: фумигация, грибы, ми-
крофлора винограда, технология хранения, 
сорта




