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ABSTRACT
This study assessed the current condition of Castanea sativa Mill. (European chestnut, Fagaceae) 
stands in the foothill villages, private holdings and natural foothill forests of the Sheki-Zagatala 
region of Azerbaijan, at altitudes of 600–1,600 m above sea level, following three decades of 
decline attributed to chestnut blight (Cryphonectria parasitica (Murrill) Barr) and root and collar 
rot (Phytophthora spp.). Field expeditions were conducted over two consecutive seasons across 
71 villages in seven administrative districts — Balakan, Zagatala, Gakh, Sheki, Oguz, Qabala and 
Ismayilli — and stand density was assessed following the methodology of Nesterov (1954). Across 
the surveyed area, approximately 65% of chestnut plants had died as a result of disease, while 
a further 30% of the surviving plants were infected and undergoing progressive dieback. Severe 
desiccation affecting 60–65% of the stand was recorded in 54 villages, whereas chestnut stands 
had been eliminated entirely in 17 villages. Disease severity was consistently greater in villages 
along the southern margin of the region than in the foothills. Trees older than 50–100 years, which 
formerly accounted for the largest share of production, were infected at the earliest stage and were 
the first to die; regional chestnut yield has consequently fallen by 60–70% relative to the 1990s. 
Field observations further demonstrate that C. parasitica alone does not account for the mortality 
observed: root and collar rot caused by Phytophthora was recorded in numerous dead trees, and 
in some dead trees stem canker was absent entirely. A combined phytopathological approach is 
therefore required for any restoration programme.
Keywords: Castanea sativa Mill.; Cryphonectria parasitica (Murrill) Barr; Phytophthora spp.; Greater 
Caucasus; Sheki-Zagatala region; forest decline; conservation

1. INTRODUCTION
The Sheki-Zagatala economic-geographical 

region is one of the most favourable natural 
zones of the Greater Caucasus. Its area is 987,689 
ha, or 11.4% of the territory of the Republic of 
Azerbaijan. The region comprises the western 
parts of the Balakan, Zagatala, Gakh, Sheki, 
Oguz, Qabala and Ismayilli districts, covering the 
mountainous belt of the Greater Caucasus and 
the adjoining Alazan-Ayrichay depression, the 

northern slopes of the Shirak and Sheki-Qaba-
la plateaux, the Haftaran river valleys, and the 
Aji-Nohur and Turud-Saryja plains. Relief ranges 
from 200 m to 3,500 m above sea level, with the 
principal settled belt lying at 600–800 m, where 
a subtropical climate prevails. The region conse-
quently supports high biodiversity.

In the foothill and lowland forests, wild forms 
of numerous fruit species occur in their natu-
ral habitats, including apple (Malus Mill.), pear 
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(Pyrus communis L.), medlar (Mespilus german-
ica L.), cornelian cherry (Cornus mas L.), haw-
thorn (Crataegus L.), quince (Cydonia oblonga 
Mill.), hazelnut (Corylus avellana L.), chestnut 
(Castanea sativa Mill.), walnut (Juglans regia 
L.), cherry plum (Prunus cerasifera Ehrh.), sweet 
cherry (Prunus avium (L.) L.) and apricot (Prunus 
armeniaca L.) (Mammadov et al., 2019).

Unlike other regions of Azerbaijan, the She-
ki-Zagatala region is distinguished by the culti-
vation of hazelnut, chestnut, persimmon and 
tobacco. The chestnut, a highly valuable species 
that in Azerbaijan grows naturally only in this 
region and is now threatened with local extinc-
tion, plays an important role in the rural econo-
my and traditional livelihoods of the region.

In its natural range, C. sativa is distributed 
across southern Europe, the Mediterranean 
coast, the Balkan countries, Asia Minor, Italy, 
western Ukraine and Moldova (Mammadov, 
2016). Asian countries lead world production, 
accounting for 87.5% of the global chestnut har-
vest, with China, the Republic of Korea, Türkiye 
and Japan as the principal producers (Ministry of 
Agriculture of the Republic of Azerbaijan, n.d.).

Of the ten species of Castanea Mill. (Fagace-
ae), a single species — C. sativa — occurs nat-
urally in Azerbaijan. The fruit is a nut enclosed 
in a cupule, the surface of which is smooth or 
spiny depending on the species (Gurbanov, 
2009). In Azerbaijan the species is distributed in 
the foothills of the Greater Caucasus, particular-
ly in the Sheki-Zagatala region, where individual 
trees may live for 150–1,200 years.

Chestnut stands are of considerable econom-
ic and ecological value. They yield high-quality 
timber, fuelwood and tannin. Dried chestnut 
flowers are rich in oil, protein, sugars, antioxi-
dants, polyphenols, minerals and dietary fibre, 
and are used as natural ingredients in the baking 
industry (Carocho et al., 2015). Interest in chest-
nut-derived bee products has also increased 
in recent years; the antioxidant properties of 
chestnut bee pollen vary substantially with geo-
graphical origin (Karkar et al., 2021).

The species is thus of scientific, economic 
and practical importance for the development 
of industrial horticulture in Azerbaijan, and its 
conservation is directly relevant to the National 

Strategy for the Protection and Sustainable Use 
of Biological Diversity in the Republic of Azerbai-
jan for 2017–2020 (President of the Republic of 
Azerbaijan, 2016).

Within the Sheki-Zagatala region, chestnut 
occurs in the mountainous, foothill and plain 
zones at altitudes of 600–1,600 m above sea 
level. Across the Greater and Lesser Cauca-
sus and Karabakh it is found chiefly on lower 
montane slopes as a component of beech and 
beech-hornbeam formations, and occasionally 
as discrete stands (Askerov, 2016). At 500–1,400 
m, hazel thickets develop on slopes where chest-
nut-hornbeam forests are sparse (Mammadov, 
2002). Chestnut requires annual precipitation 
above 800 mm; the semi-humid subtropical cli-
mate of the study region provides 729–1,022 
mm (Mammadov, 2023).

Over the past three decades, chestnut pop-
ulations both globally and in Azerbaijan have 
come under threat of extinction as a conse-
quence of infection by chestnut blight (Cry-
phonectria parasitica (Murrill) Barr) and root 
and collar rot (Phytophthora spp.). The aim of 
the present study was to document the current 
condition of chestnut stands throughout the 
Sheki-Zagatala region and to identify the princi-
pal causes of the observed decline.

2. MATERIALS AND METHODS
The study was carried out across 71 villages 

of the Sheki-Zagatala region over two consecu-
tive field seasons. A census of chestnut plants 
was conducted in each village, and change in 
stand size over the preceding 30 years was es-
timated. Stand density was assessed using the 
methodology of Nesterov (1954). Trees were 
classified into two categories on the basis of the 
proportion of the village stand affected: severe 
desiccation, in which 60–65% of the plants sur-
veyed showed advanced dieback while living in-
dividuals remained; and complete elimination, 
in which no living chestnut trees remained at 
the time of survey.

Surveys were conducted in the following vil-
lages, by district:

Balakan (6): Pochtbina, Nazimgarey, Ma-
hamalar, Katekh, Gerakli, Mazimchay.

Zagatala (21): Masex, Jar, Meshlesh, Yukhari 
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Tala, Mukhax, Yukhari Chardakhlar, Sabunchu, 
Cimcimak, Tarikhler, Akh-akh Dere, Kebeloba, 
Micgar, Takhtalar, Agdamkelal, Kohne Suvagil, 
Galal, Azgilli, Alesgar, Gozbarakh, Mamrikh, 
Gabizdere.

Gakh (8): Lakit, Ilisu, Saribas, Agchay, Qash-
gachay, Armudlu, Zarne, Gum.

Sheki (9): Bash Shabalid, Bash Layiski, Cunud, 
Bash Goynuk, Gumukh, Bakhgal, Bash Kaldak, 
Oraban, Bash Küngüt.

Oguz (5): Bash Dashagil, Mukhas, Jalut, Filfil-
li, Khachmaz.

Qabala (20): Zaraghan, Bum, Hamzali, 
Gamarvan, Tikanli, Abrikh, Yemishenli, Uludash, 
Mykhlykovag, Nohurgishlag, Vandam, Bunut, 
Dashlica, Aydingishlag, Boyuk Pireli, Nij, Kichik 
Pireli, Chukhur Gabala, Soltan Nukha, Mirzabayli.

Is mayilli (2): Sumagalli, Galajig.

3. RESULTS AND DISCUSSION
Across the surveyed area it was determined 

that approximately 65% of chestnut plants had 
died as a result of disease, while a further 30% 
of the surviving plants were infected and under-
going progressive dieback.

3.1 Causal agents of decline
Field observations demonstrate that stem 

canker caused by Cryphonectria parasitica is not 
the sole cause of chestnut mortality in the re-
gion. In addition to stem canker, root and collar 
rot caused by Phytophthora was recorded in a 
large proportion of the dead trees, and in some 
dead trees stem canker was not recorded at all 
(Figures 1 and 2). A comprehensive phytopatho-
logical approach to the problem is therefore 
essential.

This distinction is epidemiologically im-
portant. C. parasitica colonises the bark and 
cambium of stems and branches and does not 
spread into the root system; infected trees may 
therefore recover through callus formation and 
produce new shoots. By contrast, Phytophtho-
ra attacks the root system and root collar, caus-
ing irreversible mortality of the entire plant. In 
the village of Bash Shabalid (Sheki district), in 
Lakit and Armudlu (Gakh district), and in Jar, 
Yukhari Chardakhlar, Kohne Suvagil, Meshlesh 
and Yukhari Tala (Zagatala district), the stems 
and branches of many trees infected with stem 
canker were observed to be recovering and 
regenerating, yet the trees nevertheless died 
completely — an outcome consistent with con-
current root infection.

Figure 1. Chestnut (Castanea sativa Mill.) tree infected with stem canker (Cryphonectria parasitica (Murrill) Barr), 
Bash Shabalid village, Sheki district.



www.botanic.az

Acta Botanica Caucasica ⸳ Volume 5, No 2 ⸳ June 2026 ⸳ ISSN 2959-1864 (Online) ⸳ ISSN 2958-0536 (Print) 

95

Figure 2. Chestnut (Castanea sativa Mill.) tree infected with root and collar rot (Phytophthora spp.), Hamzali vil-
lage, Qabala district.

3.2 Spatial pattern of decline
Disease severity showed a consistent spatial 

gradient. Decline was most severe in villages lo-
cated along the southern margin of the region 
and comparatively mild in the foothills. Severe 
desiccation, affecting 60–65% of the stand, was 
recorded in 54 villages, whereas chestnut stands 
had been eliminated entirely in 17 villages (Ta-
ble 1).

Decline was most acute in the Zagatala dis-
trict, where up to 90% of chestnut trees have 
died in the villages of Jar, Yukhari Chardakhlar, 
Yukhari Tala, Masex, Kebeloba and Sabunchu; 
of these, the stands at Yukhari Tala and Kebe-
loba have been eliminated entirely, while living 
individuals persist at Jar, Yukhari Chardakhlar, 
Masex and Sabunchu (Table 1). Complete stand 
loss was likewise recorded at Nij, Kichik Pireli, 
Mirzabayli, Soltan Nukha and Chukhur Gabala 
in the south of the Qabala district. All of these 

populations face local extirpation.
3.3 Age structure and economic 

consequences
Trees older than 50–100 years, which for-

merly accounted for the largest share of region-
al production, were infected at the earliest stage 
of the epidemic and were the first to die. Re-
gional chestnut yield has consequently declined 
by 60–70% relative to the 1990s. Twenty-five to 
thirty years ago, chestnut production was the 
principal fruit crop attracting external capital 
into the north-western region and represented 
a profitable occupation for the rural population; 
in addition to meeting domestic demand, chest-
nuts were exported to the Russian Federation 
and Iran. At present, by contrast, domestic pro-
duction no longer satisfies the internal market, 
and chestnuts are imported from China, Georgia 
and other countries.

Table 1. Current condition of Castanea sativa Mill. stands across 71 surveyed villages of the 
Sheki-Zagatala region.

No. District Village 60–65% desiccation Completely dried out
1 Balakan Pochtbina ✦
2 Nazimgarey ✦
3 Mahamalar ✦
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No. District Village 60–65% desiccation Completely dried out
4 Katekh ✦
5 Gerakli ✦
6 Mazimchay ✦

Balakan subtotal: 6 villages 4 2
7 Zagatala Masex ✦
8 Jar ✦
9 Meshlesh ✦

10 Yukhari Tala ✦
11 Mukhax ✦
12 Yukhari Chardakhlar ✦
13 Sabunchu ✦
14 Cimcimak ✦
15 Tarikhler ✦
16 Akh-akh Dere ✦
17 Kebeloba ✦
18 Micgar ✦
19 Takhtalar ✦
20 Agdamkelal ✦
21 Kohne Suvagil ✦
22 Galal ✦
23 Azgilli ✦
24 Alesgar ✦
25 Gozbarakh ✦
26 Mamrikh ✦
27 Gabizdere ✦

Zagatala subtotal: 21 villages 18 3
28 Gakh Lakit ✦
29 Ilisu ✦
30 Saribas ✦
31 Agchay ✦
32 Qashgachay ✦
33 Armudlu ✦
34 Zarne ✦
35 Gum ✦

Gakh subtotal: 8 villages 6 2
36 Sheki Bash Shabalid ✦
37 Bash Layiski ✦
38 Cunud ✦
39 Bash Goynuk ✦
40 Gumukh ✦
41 Bakhgal ✦
42 Bash Kaldak ✦
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No. District Village 60–65% desiccation Completely dried out
43 Oraban ✦
44 Bash Küngüt ✦

Sheki subtotal: 9 villages 6 3
45 Oguz Bash Dashagil ✦
46 Mukhas ✦
47 Jalut ✦
48 Filfilli ✦
49 Khachmaz ✦

Oguz subtotal: 5 villages 4 1
50 Qabala Zaraghan ✦
51 Bum ✦
52 Hamzali ✦
53 Gamarvan ✦
54 Tikanli ✦
55 Abrikh ✦
56 Yemishenli ✦
57 Uludash ✦
58 Mykhlykovag ✦
59 Nohurgishlag ✦
60 Vandam ✦
61 Bunut ✦
62 Dashlica ✦
63 Aydingishlag ✦
64 Boyuk Pireli ✦
65 Nij ✦
66 Kichik Pireli ✦
67 Chukhur Gabala ✦
68 Soltan Nukha ✦
69 Mirzabayli ✦

Qabala subtotal: 20 villages 14 6
70 Ismayilli Sumagalli ✦
71 Galajig ✦

Ismayilli subtotal: 2 villages 2 0
TOTAL: 71 villages surveyed across 7 districts 54 17

Notes:
✦ in the column ‘60–65% desiccation’: advanced dieback recorded in 60–65% of the chestnut plants surveyed in that 
village, with living individuals remaining; grey shading marks the recorded category.
✦ in the column ‘Completely dried out’: stand entirely eliminated — no living trees remaining at the time of survey; grey 
shading marks the recorded category.
Village name components (transliterated from Azerbaijani): Bash = head / principal section; Boyuk = large; Yukhari = 
upper; Kohne = old; Kichik = small; Chukhur = hollow. No abbreviations are used in this table.

4. CONCLUSIONS
1.  The decline of chestnut stands in the 

Sheki-Zagatala region cannot be attributed to 
stem canker (Cryphonectria parasitica (Murrill) 
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Barr) alone. This pathogen does not spread to 
the root system and does not by itself cause 
complete mortality of the plant, whereas root 
and collar rot caused by Phytophthora results in 
the complete death of the tree. In Bash Shab-
alid (Sheki district), Lakit and Armudlu (Gakh 
district), and Jar, Yukhari Chardakhlar, Kohne 
Suvagil, Meshlesh and Yukhari Tala (Zagatala 
district), the stems and branches of many can-
ker-infected trees were regenerating, yet the 
trees died completely.

2.  Decline was more severe in villages along 
the southern margin of the region and compar-
atively mild in the foothills. Chestnut stands had 
been eliminated entirely in 17 of the 71 sur-
veyed villages, including Nij, Kichik Pireli, Mirz-
abayli, Soltan Nukha and Chukhur Gabala in the 
south of the Qabala district.

3.  Trees over 50–100 years of age, which 
held the largest share of regional production, 
were infected at the earliest stage and died first. 
Regional chestnut production has consequently 
fallen by 60–70% compared with the 1990s.

5. RECOMMENDATION
A dedicated fund and research centre should 

be established for the conservation and resto-
ration of chestnut genetic diversity across the 
South Caucasus, the North Caucasus and Türki-
ye. Given the evidence presented here that Phy-
tophthora root and collar rot is a decisive factor 
in stand mortality, any restoration programme 
should combine resistance breeding against 
C. parasitica with soil-borne pathogen man-
agement and site selection based on drainage 
characteristics.
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