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Improvement in the system of protective measures against
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Abstract. The article shows the results of research on the state of pomegranate growing in Azerbaijan and presents an analysis
of measures to protect pomegranate from diseases. It was noted that gardening is one of the most important sectors of the
agro-industrial complex of Azerbaijan with collective and private farms engagement, which complicates the implementation
of modern events. It has been substantiated that non-observance of the plant protection system is the reason for low yield
and quality of fruits. Lack of crop rotations, monoculture of perennial plantations, irregular protective measures are the main
reasons for progression and distribution of harmful organisms affecting the root system, skeletal branches, buds, shoots, flowers,
leaves and fruits. The studies were carried out in 2018-2020 on pomegranate plantations of the Ganja-Kazakh geographical
zone located in the western part of Azerbaijan - in the Goranboy, Shamkir and Kazakh districts. The survey method consisted in
a systematic inspection of pomegranate plantations. All aboveground plant organs were examined. The research have shown
that the most common and harmful disease of pomegranate is a zythia fruit rot (Zythia versoniana Sacc.). Attention is focused on
the environmental aspects of protective measures in the context of obtaining clean products. It is indicated that for successful
protection of pomegranate plantations, it is necessary to organize the monitoring of species composition of diseases of individual
natural agricultural districts, characteristics of their current development. It is shown that phenological calendar and forecasting
of cyclical development of pathogens allows to establish accurately the critical periods and to choose the optimal timing of
fulfillment the protective measures. It has been proven that an integrated pomegranate protection system should be based on
the integration of organizational, sanitary-preventive, agrotechnical, biological and chemical measures, and the main advantage

is environmental safety and possibility to obtain products of better quality.
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OPHTHHAJNUBHOE HCCIUEIOZOBAHHMHE

YcoBeplieHCTBOBaHUE CUCTEMbI 3alllUTHBIX MEPOIIPUATUU OT

6oJie3Hell Ha Haca’kKAeHUSX rpaHaTa B A3epbanakaHe
I'ynues ®.A, I'ycetiHoBa JI.A.2

LTenkopaHckuii PernonanpHbiii Hayunbrit Lleatp HAHA, r. Jlenkopasb, yi. I Axysznosa 18, Az 4200, AsepbaiigKan

’HayuHo-MccienoBarebckuit MTHCTUTYT 3aluThl pacTeHu U TeXHUUeCKuX KyabTyp, I. [AHIKa, yi1. A.Anuesa 91, Az 2000,

Asepbaiigkan

AnHoTanmsa. [IpuBesjeHbI pe3yJIbTaThbl UCCIe0BAHMM COCTOSIHUS [PAHATOBOACTBA B AsepbaiiskaHe U IpeCTaBjeH aHAIN3
MEpOTIPUSATHI 110 3aIMUTe TPaHaTa OT bosie3Hent. OTMeueHo, uTo B A3epbaiiskaHe CaZlOBOICTBO SIBJISIETCS OAHOM U3 BayKHEMIIHX
OTpacJiel arporpOMBIIIIEHHOTO KOMITJIEKCA, KOTOPbIM 3aHUMAIOTCS KOJIIEKTUBHLIE U TPy caZiebHble X0341CTBa, UTO YCIOKHSIET
BHeJIpeHIe COBpeMeHHDBIX MepOonpusTHil. [IoquepKIBaeTcs, YTO HeCobIoieHre CUCTeMDBI 3aIUThl HaCAKAEeHUH SBJISIeTCs TIpY-
YMHOW HU3KOW YPOKANHOCTY U HeyJ0BJIeTBOPUTELHOIO KauecTBa 10708, OTCYyTCTBHe ceBOOOOPOTOB, MOHOKYJILTYPA MHOTO-
JIETHUX HAaCKJIeHUM, HeperyJsipHOoe IpoBeieHle 3allUTHBIX MepPOIIPUSTHIM — [IaBHble IPUIUHDI PA3BUTHS U PacIIpOCTPaHeHNUS
BpEeZIHBIX OPIaHU3MOB, IIOPAKAIOIIVX KOPHEBYIO CHCTEeMY, CKeJIeTHbIe BETBY, IIOUKY, T06ETH, IIBeTKY, JIUCThS U IIOALL Vcce-
JoBaHus npoBoaunauch B 2018-2020 rr. Ha HacakAeHUsX rpaHarta [HAKa-Kaszaxckoi reorpaduueckon 30HbI pacloIoKeHHBIX
B 3amaJiHOM yacTu AsepbaiizzkaHa - B ['epanborickoMm, [llamkupckoM 1 KasaxckoM parioHax. MeTo 06ciieJoBaHUS 3aKTI0YaIICS B
CHCTeMaTHUUeCckOM OCMOTpe HacakJeHuM rpaHata. OCMOTpY IIofBeprajiy Bce HaJj3eMHbIe OpraHbl pacTeHUi. VccaeoBaHUAMU
YCTaHOBJIEHO, UTO HarboJiee pacripocTpaHeHHbIM U BpeZJOHOCHLIM 3a60JieBaHeM I'paHata SBJIseTcsl 3UTUO3Has I1JI0JJ0Bast THUIb
(Zythia versoniana Sacc.). AKIIeHTHPOBaHO BHUMaHUe Ha 9KOJIOTMYECKUX acleKTaX 3alfUTHLIX MepPOIPUSTUN B pa3pese IOJy-
YeHHS YUCTOM IPOAYKIIMY. YKA3aHO, UTO [JIfl YCIIENTHON 3alUThl HacaKJeHUH IpaHaTa Heo6X0ANMO OpraHu3aliyisi MOHUTOPHUHIA
BHUJIOBOTO COCTaBa boJie3Hel OTAeIbHBIX IIPUPOLHO-CeIbCKOX03MCTBEHHDIX PAalioHOB, 0cObeHHOCTe! UX pa3BuTUs. [lokasaHo,
YTO (PeHOJIOTMYECKUil KaleHAaph U MPOrHO3MPOBAHUE LUKIMYHOCTY Pa3BUTHUS Bo3byauTteseil 60Jie3Hell MO3BOJISIET TOUHO
YCTaHABJIMBATL KPUTHYECKYe TIEPHUOALI ¥ BBIOUPATDh ONITUMAIbHDBIE CPOKY ITPOBeIeHNs 3aIUTHBIX MepoNpusaTHiL. [Joka3aHo, uTo
KOMILJIEKCHas CHCTeMa 3aIUThl I'PaHaTa JOJKHA CTPOUTHCS Ha MHTerpaliiy OPraHU3al[MOHHDIX, CAHUTAPHO-TIPOGUIAKTUIECKUX,
arpoTeXHUYecKUX, 610JOrNUeckruX U XUMUIeCKUX MepONpUSTU, a IJIaBHbIM IIperMYIecTBOM SIBJISIETCST SKOJIoThuecKas bes-

OTACHOCTb ¥ BO3MOKHOCTD TIOJTy4YeHus 60Jiee KaueCTBeHHOMN MPOYKIIHIH.
KiioueBble CJI0Ba: rpaHar, 3UTHO3HasA ILI0J0Bas THUIIb; Cenbhat; KoHaszos

Jnsa nurupoBanus: I'ynues ®.A, I'yceliHosa JI.A. YcoBeplIeHCTBOBaHYe CUCTeMDI 3alIUTHLIX MEPOIIPUSTHUM OT 601e3-
Hell Ha HacaXJeHUsIX 'paHarta B AsepbalifkaHe //"Marapau'. BuHorpazapcTso u BuHozemnue, 2021; 23(1): 49-54. DOI
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Introduction

Pomegranate (Punica L.) belongs to the family
Punicaceae Horan., which has only one genus - Punica
L., that includes two species: common pomegranate
(Punica granatum L.) and Socotran pomegranate (Punica
protopunica Belf., Fig. 1). Pomegranates are mainly
cultivated as fruitcrops, but can also be used for medicinal,
technical and decorative purposes. Fruits have high eating
and medicinal quality. They are distinguished by good
keeping capacity (up to 4-6 months). Numerous diseases
are characteristic of pomegranate. But in different regions
not all of them are equally harmful. Mainly it depends on
natural and climatic conditions of a particular ecological
and geographical zone. The most common and harmful
pomegranate (Punica L.) deseases are: zythia fruit rot
(Zythia versoniana Sacc.), anthracnose or pomegranate
fruit scab (Sphaceloma punicae Bitank. et Jenk.), canker
or phomosis (Phoma punicae Tassi.), penicellosis or green
mold (Penicillium sp.), Alternaria blight or black rot
(Alternaria sp.), botrytiosis or gray rot (Botrytis cinerea
Pers.), cercosporosis (Cercospora lythracearum Heald. Et
Wolf.), macrophomosis (Macrophoma granati Berl. Et
Vogl.), nematosporosis (Nematospora coryli Pegl.), etc.
[1-8].

Zythia fruit rot (Zythia versomiana Sacc.) is a
widespread disease of pomegranate trees in the western
part of Azerbaijan. The disease affects all aerial parts
of the bush. Its intensive development and distribution
is supported by cool and humid weather, fog and dew
during flowering period. Fruit rot develops on the
affected pomegranate fruits. Rotten fruits fall off or dry
up, remaining on the tree and being a source of infection
for the next spring.

Last years, due to the active development of disease,
a significant part of the pomegranate yield is vanished.
With chronic and extensive development, zythia fruit rot
is the reason of loss of not only individual branches, but
the entire trees also.

For all great value of culture, until now, the diseases
affecting pomegranate trees were not thoroughly studied
in Azerbaijan. They were familiarized desultorily without
giving due attention. Protection of pomegranate trees
from various diseases was carried out using multiple
applications of various fungicides, contributing to
environmental pollution.

The goal of the research was to clarify the species
composition of pathogens of the most harmful diseases
found on pomegranate trees, to study the biological
characteristics of their progression in order to develop
scientifically based systems of protective measures
against main pomegranate diseases. In this regard, the
following issues were studied.

1. Clarification of the pomegranate mycobiota.

2. Study of distribution, harmfulness, dynamics of
progression, pathogenicity of infecting agents of the
most harmful diseases.

3. Revealing the role of agrotechnical and sanitary-
hygienic measures in the protection of pomegranates
from diseases.

4. Development of protective measures against main
pomegranate diseases.
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Figure 1. Common pomegranate
PucyHok 1. O6bIKHOBEHHDIH IrpaHaT

5. Determining the efficiency of the developed
activities.

Materials and methods of the research

The studies were carried out in 2018-2020 on
pomegranate  plantations of the Ganja-Kazakh
geographic zone located in the western part of Azerbaijan
- in Goranboy, Shamkir and Kazakh districts. The
survey method consisted in the systematic inspection of
plantings. All aboveground plant organs were examined.
In 2018 the complete mycobiota of the pomegranate
orchards has been identified [9-12]. For this purpose,
biological materials were collected and the most common
types of harmful phytopathogenic fungi were identified.
It is determined that in the western part of Azerbaijan
(Ganja-Kazakh geographic zone), the most common are
zythia fruit rot (Zythia versoniana Sacc.) and anthracnose
or pomegranate fruit scab (Sphaceloma punicae Bitank.
et Jenk.), having negative impact on the quantity and
quality of green products (Fig. 2, 3).

After determining of the most harmful diseases in
2019-2020, the studies on distribution and intensity of
their progression were carried out in western districts of
the republic.

Stationary observations of biological characteristics,
distribution and harmfulness of main pomegranate
diseases were carried out on young fruiting commercial
plantations of Goranboy district in the following
phenological phases: winter dormancy, bud opening,
swelling of flower buds, flowering (beginning, massive
and the end), set and growth of fruits, fruit-bearing, leaf
yellowing, leaf fall.

To study the mycobiota associated with pomegranate
diseases during the years of research, we carried out route
surveys in the main pomegranate-growing districts in the
western part of Azerbaijan (Goranboy, Shamkir, Kazakh)
and corresponding farms at different stages of plant
development according to the method of K.M. Stepanov,
A.E. Chumakov, three times during the growing season:
immediately after flowering, one month later, before
harvesting. Depending on the nature of affection, the
onset of symptoms and the course of disease, the above
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Figure 2. Zythia fruit rot
PucyHoOK 2. 3uTHO3Has IIJIOA0Basi THUJIb

technique has been changing as needed [17-20].
Results and discussion

As already noted, one of the reasons of low
pomegranate yields in the region is the loss of production
due to the fungal etiology diseases, the most harmful of
which are zythia fruit rot (Zythia versoniana Sacc.) and
anthracnose or pomegranate fruit scab (Sphaceloma
punicae Bitank. et Jenk.). Taking into consideration the
relatively low distribution of other diseases compared to
zythia fruit rot, no records on their coverage and intensity
were maintained.

Zythia fruit rot (Zythia versoniana Sacc.) can be found
in almost all cultivation areas, affecting flowers, fruits,
fruit spurs, leaves, branches, trunk and root collar.

Infected flowers are covered with brown or dark-
brown spots and fall off in most cases [13, 14].

Disease of the fruit often begins with the calyx,
manifesting in the form of brown spots and further
expanding on to the rest of the fruit (Fig. 4). Numerous
rusty-brown pycnidia dots of the pathogen develop on
the rotten tissue. The affected young fruits fall off, while
older ones become mummified and can hang on trees for
along time.

Relatively large brown spots appear on leaves,
covered with rusty-brown dots, leading to yellowing and
early defoliation.

The disease causative agent is the imperfect fungus
Zythia versoniana Sacc. of the Sphaeropsidales order. The
mycelium is located in the intercellular spaces of plant
tissues. Sporogenesis is presented by pycnidia with
pycnospores, spreading with raindrops and air currents.
Pycnospores grow in water droplets at a temperature of
12.5-35°C (the optimum - 24-25°C).

The source of infection is mummified fruits, fallen
leaves and buttons, as well as the infected trees [15, 16,
21-24].

To develop effective methods of protection from
pomegranate zythia fruit rot, we conducted the
research in two directions: establishing the efficiency

“Marapall’i BI/IHOFPaAaPCTBO 1 BUHOACAMC 202 1 '23' 1
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Figure 3. Anthracnose or fruit scab
PrcyHOK 3. AHTpaKHO3 MJIM TIapIa IJI0Z0B

Figure 4. Zythiotic fruit
PucyHok 4. [1107, IOpa>keHHbI 3UTHO30M

of agrotechnical, hygienic actions and development of
chemical protection measures.

The most effective and acceptable from the point
of view of environmental protection is the integrated
plant protection, which does not provide thorough
mechanical extermination of certain pest species, but
is aimed at keeping their accumulation on the safe
level with minimal for the environment negative effect.
Integrated plant protection is based on high agricultural
technology, cultivation of resistant varieties; wide array
of techniques, protecting and promoting the activity of
beneficial organisms in nature; using of biological and
chemical means of plant protection with case analysis
that takes into account the expected development of the
pest and damage of its impact.

Field experiments on the study of the effect of
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Table 1. The effect of agrotechnical measures on the susceptibility of pomegranate to zythia fruit rot (2019-2020)
Tabsmua 1. BiusiHUe arpoTeXHUYeCKUX MEPONIPUATHUYN Ha IIOPa’kaeMOCTDh I'PaHaTa 3UTUO3HOM I1JI0A0BOM rHUIbi0 (2019-

2020 rr)
2019 2020
Name of Variant
disease arian Disease Intensity of Technical Disease Intensity of  Technical
distribution, %  progression, % ~efficiency, %  distribution, % progression, % efficiency, %
Complex of agrotechmcal
Zhia omeawres o PY BS RO A9 B e
Tt Control 99 415 0 673 354 0

Table 2. The effect of fungicides on distribution and progression of zythia fruit rot of pomegranate (2019)
Tabauna 2. BiusHue QYHTAIUI0B Ha PaCIPOCTpaHeHNe U pa3BUTHe 3UTHO3HOM IIJIOZ0BOM I'HUJIM rpaHaTta (2019 r)

I variant II variant
After 3rd spraying After 3rd spraying
Preparations and their Acting substance of Technical
concentration preparation Distribution, Intensity of Technical cfﬁaencily Distribution, Intensity of ~ efficiency in
% progression, in comparison with progression, ~ comparison
% the control, % % with tl;c
control, %
Azoxitrobin 20,0%+
0,05% Azoxifen  Difenoconazole 12,5% 411 bz 363 2w 263 S
W Difcnoconazole 250 g/l 26, 12,5 58,1 308 155 559
o %311’6 C{ g)l‘;;’ge 375% + 233 10,5 61,2 247 114 60,0
%ff;m & SCO"glg’jf{;XYChl"“dc 245 112 3,6 25,3 118 409
Control (w1thout ) 66.2 38.2 0 715 396 0

chemical treatments)

agrotechnical activity on zythia fruit rot were carried
out on pomegranate plantations in Goranboy district,
where the following agrotechnical techniques were
tested: pruning of dry branches, leaves and mummified
fruits removal, treatment of soil around the bush and
application of mineral superphosphate fertilizers,
cleaning of affected areas, disinfection and coating with a
1% solution of copper sulfate. The activities were carried
out in early spring, before budding (Table 1).

Itis obvious that a complex of agrotechnical measures
reduces distribution and suppresses progression of zythia
fruit rot. In 2019, the disease progression decreased
by 24.1%, and its development - by 15.7%. In 2020,
distribution of the fruit rot decreased by 25.4%, and the
intensity of progression - by 10.5%.

In addition to agrotechnical measures against
pomegranate zythia fruit rot, particular attention was
paid to the development of chemical protection method,
especially against the fruit rot, since the infection is
spread by air. For this purpose, the following fungicides
were tested: Azoxifen, Selfat, Conazol and P-oxyride.
Spraying was carried out in three time periods in two
variants. In the variant No.1, the first spraying was carried
out 3-4 weeks after flowering, before the registration of
disease on fruits.

The second spraying was provided when fruits
reached 1/3 or half of their size, and the third one was 30
days before harvesting.

In the second variant, the starting spraying was
carried out when first signs of the disease appeared on
fruits; the second spraying - in 30-days interval; the third
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one - 30 days before harvesting (Table 2).

The number of treatments depends on weather
conditions and susceptibility of variety. The consumption
rate of the working fluid is 1500-2000 liters per hectare.

The experiments provided have also shown that the
best effect is achieved when the first spraying is carried
out 3-4 weeks after flowering, before the registration of
disease first signs on fruits.

Treatment with above mentioned fungicides gives a
positive effect on zythia fruit rot (Zythia versoniana Sacc.),
reducing its progression and distribution.

When spraying Selfat preparation in the first
variant, the distribution and progression of zythia fruit
rot consisted of 23.3-10.5%, respectively, when using
Conazol preparation - 26.1-12.5%. Technical efficiency
amounted 61.2 and 58.1%, respectively.

In the second variant, good results were achieved
while spraying with Selfat preparation: the disease
distribution was 24.7%, while in the control it was 71.5%.

Good results were also obtained in the variant with
spraying of 0.05% Conazol.

The rest of tested fungicides showed low efficiency in
the protection against zythia rot.

With regard to the effectiveness of variants, the
progression and distribution of the disease was higher in
the first variant than in the second.

Conclusion. As a result of phytopathological
examination of pomegranate plantations of the western
part of Azerbaijan for the period from 2018 to 2020, the
most harmful diseases of fungal etiology were identified:
20 types of pathogens that affect roots, trunks, leaves,

Magarach. Viticulture and Winemaking 2021.23.1
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flowers, fruits.

The pathogen of zythia fruit rot (Zythia versoniana
Sacc.) was isolated from the registered infectants as
the most common and harmful. Based on the studies
carried out, it has been established that zythia fruit rot
causes great damage to pomegranate plantations in the
western part of Azerbaijan: its distribution often reaches
70-75%. Its causative agent, Zythia versoniana Sacc.
fungus, penetrates into plant tissues through the physical
damage, after which the young fruits fall off and the
ripening ones become mummified. Flowers that dry out
are also affected. The incubate period of the disease does
not exceed 1-3 days. The first appearance of the disease is
registered in July or in the first half of August; zythia rot
reaches its maximum development in early October.

The efficiency of sanitary and hygienic, agrotechnical
actions (pruning of dry branches, fallen and mummified
fruits removal, treatment of soil around the bush,
application of mineral superphosphate fertilizers,
cleaning of tree-wounds and coating them with copper
sulfate, etc.), reducing the progression and development
of zythia fruit rot on 24.1-25.4% has been established.

Good results were achieved after threefold spraying
with 0.4% Selfat or 0.05% Conazol.
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