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The research area covers The Iori River and 
Chachuna Managed Reserve gallery fo-
rests and adjacent areas. These gallery fo-
rests are located in Kakheti, near the 
border of Georgia and Azerbaijan, in Sou-
th-East part of Georgia.  The research area 
is 2232.9 ha. 

The mentioned forests belong to Tugay 
type forests, which means that the ecosys-
tem directly borders with steppes and se-
mi-desert. 

In general, gallery forests are one of the 
most vulnerable ecosystems in the world 
as of today. Since they are mainly located 
in lowlands and easily accessible areas. 
Except for timber use, grazing is the biggest challenge for Tugay type gallery fo-
rests. Since it borders with semi-deserts and steppes, that are the main resources 
in terms of pasture (Ketskhoveli, 1962).

It can be assumed that the Dali reservoir has transformed into another challenge 
for survey ecosystem since the eighties of the last century. It changed the situation 
there. The impact of this reservoir has not been thoroughly studied yet. Therefore, 
we are not aware of the problems, the reservoir can cause to the environment.

Research Objective
The objective of our research is to describe and evaluate condition of the Iori River 
Gallery forests, define their natural borders, compare with present-day boundaries 
and to identify causes of change; also, to identify whether or not the Dali reservoir 
reduced the area of gallery forests in Chachuna Managed Reserve and whether it 
effected to the change of their floristic composition. 

Research Methods 
The research methodology is a 
proven forest research method and 
responds to the stated objectives.  

1. Finding available literature, ma-
terials and planning field works

We searched for and got familiari-
zed with the available literature 
concerning similar researches. We 
planned field works based on the 
principles of taking sample point 
(locations) by random sampling (Su-
therland, 2008), with the use of in 

Description of the 
Research Area Tasks

     Assessment of the con-
ditions of the forests lo-
cated at the upstream 
and downstream of the 
Dali Reservoir and their 
comparison;
   In case of differences, 
identification of factors 
affecting their condi-
tions;
  Calculate forest areas 
with 10 - year intervals 
over 40 year period and 
identify changes.

formational system Q gis 3.4. Each 
point is a center of a circular sample 
plot with a fixed radius, which we defi-
ned precisely by special distance mea-
suring gauges. In our case, the sample 
plot has 12, 6 m radius (500 m2).  It was 
adjusted according to the slope inclina-
tion during the field works (Kangas et, 
al., 2006). We were going to each point 
by using navigation tool GPS (Garmin 
GPSMAP 64s). In total, we planned 50 
sample points all over the survey area.

2. Field works

During the field works, to determine 
the share of tree plants in the stand, its 
density, stock and other parameters in 
sample areas, we measured each tree 
diameter by using the special tool “cali-

The process of gathering 
forest data

The process of Ialghuni Stand 
description

Aerial photo image of the gallery 
forest taken by UAV eBee classic

Aerial photo image of the gallery 
forest taken by UAV eBee classic

The process of gathering field data

per”. We also measure a few trees heights within the species by using the height 
measuring tool Suunto PM5/SPC Clinometer. Besides, we took pictures with Fishe-
ye lens 180° (for mobile) to identify crown closure. We also used to describe vegeta-
tion on the ground. In the fields, we were recording information on preliminarily 
prepared paper sheets.

We used high resolution multispectral aerial photo images for data dissemination, 
which we captured by using UAV eBee classic, whining the GIZ Project - Integrated 
Biodiversity Program (see pictures 4-5) 

We also used satellite 
multispectral pictures 
Landsat - 3, 5, 8 for the 
remote sensing to deter-
mine how the gallery 
forest areas changed 
f rom 1978 to the present.  
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3. Data Analysis

We ensured information input into a spreadsheet (New Microsoft Office Excel) and 
processed it with the R program. 

We calculated crown closure for each sample area f rom „Fisheye“ pictures we took 
by using the Fiji image j program. We also calculated basal areas and stand density 
(standing tree density) on sample plots. We linked this data with spectral pictures 
took by UAV and Landsat-3,5,8 satellite images. We extrapolated them throughout 
the study area. 

We also identified dominant species on the sample plot by comparing the basal 
areas.

Considering the ecology of plants, we identified the extent of changes of gallery 
forests in upstream and downstream research areas of the Dali reservoir (Coles‐Rit-
chie, et all, 2007). (see analysis 1 & 2)

By connecting field data and spectral pictures with each other, we classified pictu-
res over the decade (10 years stretch) by using Semi-Automatic Classification 
Plugin for QGIS. We preliminary selected pixels depicting forest and non-forest 
areas, which we randomly split into two parts (for all 10-year interval photos sepa-
rately) into training and testing pixels. By using them, we developed a separate 
model (Congedo, 2013).  Afterward, we compared with each other the mean quanti-
ties of forest and non-forest classified pixels of testing and training models, rows 
and lines (sum quantities with average intervals) (see schedule 1).

Schedule 1.

Comparison chart of mean quantities for test and training models, forest and 
non-forest classified pixels, rows and lines averages.

The schedule shows that they coincide. We chose test models f rom two (the maps 
below are test models), f rom 1978 till 2018 period and identified forest areas (forest 
areas implies areas covered with trees and bushes).

As a result, we have seen how the forest cover (forest areas implies areas covered 
with trees and bushes) was changing during that period - Gatti and Bertolini, 2013). 
(see map 1, 2,3,4,5).

Map 1

The map shows the forest coverage on the research area in 1978

The number of classified pixels % Average accuracy KAPPA index 
Forest 99% 

77.90% 0.68 
Non-forest 98% 
Not classified 3% 

 



Then we divided the study area into two parts, the upstream and downstream 
parts of the Dali Reservoir (see map 6) by using “Student T test”. We identified 
changes in terms of forest structures and conditions. 

Map 6.               To find out what caused the 
changes in the upper and 
lower areas of the Reservoir, 
we linked such parameters 
as: density, crown closure, 
mean height of the stand, di-
versity of plant species, com-
position and species change 
factor with the variables: dis-
tance/indirect distance f rom 
the river of a sample plot, 
humidity index, inclination 
and height above sea level. 
Afterward, we saw exactly 
which variable had an 
impact on the parameters 
we had measured and calcu-
lated.
 

Besides, as known, the forest 
has historically been cut 
down to expand agricultural 
land. The mentioned areas 
are directly adjacent to the 
river as the main water re-

source in our research area is river Iori. Since the sites are close to water, the poten-
tial for forest restoration on the mentioned plots is high of course in case of stop-
ping utilization of these plots for 
agricultural purposes.

To find out where gallery forests can 
be restored, we extracted agricultu-
ral lands located in our research 
area adjacent to the river (see map 
7).

In the event of implementation of 
the forest restoration measures in 
these particular areas in the future, 
proximity to the river also facilitates 
the tending process.

                                                   Map 7.         
            The Map of agricultural plots
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These maps show the forest coverage on the research area in 1990-2018 years

The number of classified pixels % Average accuracy KAPPA index 
Forest 100% 

88.92% 0.85 
Non-forest 100% 
Water 100% 

 

The number of classified pixels % Average accuracy KAPPA index 
Forest 97% 

79.34% 0.75 
Non-forest 100% 
Not classified 3% 

 

The number of classified pixels % Average accuracy KAPPA index 
Forest 99% 

87.54% 0.81 
Non-forest 99% 
Not classified 2% 

 

The number of classified pixels % Average accuracy KAPPA index 
Forest 100% 

97.26% 0.93 
Non-forest 100% 
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Results

After classifying images, we found out that the forest (forest areas are the territory 
covered by trees and bushes) covered 2815.2 ha of the study area by 1978. 1015.56 ha 
f rom it were in Chachuna Managed Reserve and 1799.64 ha on upstream of the Dali 
reservoir.

By 1990, the forest area reduced up to 2420.55 ha on the whole territory of the re-
search area. Out of it, 783.09 ha was reduced in Chachuna and up to 1637.46 ha was 
reduced on upstream of the Dali reservoir (which was already impounded).

According to the 2000 year map, the tendency of reduction continues and forest 
areas were reduced up to 727.47 ha in Chachuna. As for the upstream of the Dali re-
servoir, the forest area reduced up to 1092.96 ha, which results in the reduction of 
the total area up to 1820.43 ha.

By 2010, the situation in Chachuna changed positively and the forest cover was in-
creased up to 881.82 in the ten years period. As regards to upstream of the Dali re-
servoir, the forest area continued to reduce up to 966.96 ha, which leads to overall 
increase up to 1848.78 ha. 

As of conditions since 2018, there is up to 1015.56 ha increase of forest area in Cha-
chuna territory by that time. Besides, up to 1284.48 ha increase of the forest cover 
is also observed upstream of the Dali reservoir. Therefore, there is a total increase 
with up to 2232.9 ha on all over the study area. 

It is also noteworthy, that the share of Chachuna gallery forest compared with the 
total area increases over the entire 40-year period (see schedules 2,3,4,5,).

Schedule 2. 
Forest change in upstream of the Dali reservoir

The schedule shows that the forest cover reduced significantly on the upstream 
of the Dali reservoir during the 40 years. 

Schedule 3. 
Chachuna Forest change in downstream of the Dali reservoir

The schedulle shows that during this period the forest cover increased more or 
less steadily in Chachuna territory, after reduction of forest cover in 1990. 



Species composition analysis conducted by Student T test showed, that the occu-
rrence of pistachio trees is higher in Chachuna compared to upstream of the Dali 
reservoir. Same as the occurrence of poplar trees in upstream of the Dali reservoir 
is higher than in Chachuna (see analysis 1, 2)

Analysis 1

 
Welch Two Sample t-test

data:  Y by X
t = -5.1641, df = 23.576, p-value = 2.891e-05

alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:

-0.6036359 -0.2586740
sample estimates:

mean in group 1 mean in group 2 
0.01039461      0.44154958

Where: „group 1“ are samples we took in upstream of the Dali reservoir; „group 2“   
are samples we took downstream of the Dali reservoir (Chachuna);

As for „0.01039461“ and 0.44154958, they stand for the share of basal areas of pis-
tachio trees (Pistacia mutica) in sample plots. 

The analysis showed, that there are more pistachio trees in Chachuna, nearby the 
river than in upstream of the Dali reservoir. 

Analysis  2

Welch Two Sample t-test
data:  df$Verx_w by df$zeda1qveda2

t = 1.4306, df = 43.274, p-value = 0.0397
alternative hypothesis: true difference in means is not equal to 0

95 percent confidence interval:
 -0.05356536  0.31519814

sample estimates:
mean in group 1 mean in group 2 

0.2485295       0.1177132 
Where: „group 1“ are samples we took in upstream of the Dali reservoir; „group 2“ 

are samples we took downstream of the Dali reservoir (Chachuna);
As for „0.2485295“ and 0.1177132 they stand for the share of basal areas of poplar 

trees (Populus canescens) in sample plots. 

The analysis showed, that there are less poplar trees in Chachuna, nearby the river 
than in upstream of the Dali reservoir. 
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Schedule 4.
Forest cover change throughout the research area.

The figure shows that forest cover reduced on overall research area over the last 
forty years. For the last decade, forest cover has increased in the research area.

Schedule 5. 
The share of forest change in Chachuna Managed Reserve alongside the forest 
change throughout the area

Schedule 5 shows that the share of Chachuna gallery forest increases, compared to 
the entire research area over the 40 years except for 1990 and 2018 when reduction 
is shown on the schedule. Reduction in 1990 was reflected in both parts of the re-

search area. Though, 
reduction of forest 
cover in Chachuna 
was 4% higher than 
in the upstream of 
the Dali reservoir.

And in 2018, under 
increase of the forest 
cover in the ups-
tream of the Dali re-
servoir, the increase 
of the forest cover in 
Chachuna was 5% 
lower. This was re-
flected by reflecting 
reduction of its share 
on the schedule no-
twithstanding the 
upward trend.   



Analysis 5

Welch Two Sample t-test
data:  df$kateti by df$zeda1qveda

t = 2.1239, df = 34.348, p-value = 0.04096
alternative hypothesis: true difference in means is not equal to 0

95 percent confidence interval:
 0.03866395 1.73800272

sample estimates:
mean in group 1 mean in group 2 

1.6800000       0.7916667  
Where: „group 1“ are samples we took in upstream of the Dali reservoir; „group 2“   

are samples we took downstream of the Dali reservoir (Chachuna);
As for „1.6800000“ and  „0.7916667”, they stand for the mean differences in altitu-

de of the location of sample plots above sea level.

The final analysis show that altitudinal difference of our samples plots with the 
river bed is higher at upstream than at the downstream of the reservoir.

Conclusions and Discussions 

The results show that the forest cover (area covered with trees and bushes) is more 
or less reduced in the research area. Though, fortunately, there is a tendency of in-
creasing over the last decade. 

As for Chachuna, we see that the forest cover increased during the last two deca-
des. Although, it is still reduced compared to 1978. 

This may mean that the Dali reservoir does not have a direct and significant impact 
in terms of forest areas at least over a 30-year cycle, as we have mentioned above, 
it was put into operation in 1992 (Benjankar et, all., 2016).

In terms of floristic composition, there are quite big differences in the upstream 
and downstream of the reservoir. It may straight depend upon flooding regime 
and intensity, which should have been changed after the Dali reservoir becomes 
operational. 

As there are arid ecosystem elements to the proximity of the river in Chachuna, e.g. 
pistachio tree and conversely, elements of the gallery forest are less. 

Whereas in the upstream of the Dali reservoir with less favourable conditions for 
the gallery forests, there are more elements of the gallery forest.

Concerning the agricultural lands, the area of the mentioned polygons is 348 ha on 
map, out of which 205 ha is the Chachuna territory. As we have mentioned above, 
these areas historically belong to the forest dwellings.  In future, restoration of the 
gallery forest in these areas will be much easier due to proximity to the river.  
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Unfortunately, analysis held on other timber species gave unreliable results at this 
point. 

Besides, after linking forest variables with various actors, we saw that the distance 
f rom our sample plots to the river, considering the height, is greater in upstream 
of the Dali reservoir that in Chachuna. This means that access to the river for your 
sample plots are easier in Chachuna than in upstream of the Dali reservoir (see 
analysis 3, 4, 5). 

However, there are more arid plants in sample plots in Chachuna than in the ups-
tream of the Dali reservoir.   

 
Analysis 3

Welch Two Sample t-test
data:  df$Distancia by df$zeda1qveda2

t = 0.51663, df = 46.305, p-value = 0.0079
alternative hypothesis: true difference in means is not equal to 0

95 percent confidence interval:
 -44.46406  75.17655
sample estimates:

mean in group 1 mean in group 2 
128.6465        113.2902 

Where: „group 1“ are samples we took in upstream of the Dali reservoir; „group 2“ 
are samples we took downstream of the Dali reservoir (Chachuna);

As for „128.6465“ and  „113.2902”, they stand for the indirect (considering height) 
distances f rom the river to the centers of the sample plots.

Analysis 4

Welch Two Sample t-test
data:  df$SIMARLE_ZD by df$zeda1qveda
t = 7.1027, df = 29.632, p-value = 7.211e-08

alternative hypothesis: true difference in means is not equal to 0
95 percent confidence interval:

73.26859 132.45141
sample estimates:

mean in group 1 mean in group 2 
342.36          239.50 

Where: „group 1“ are samples we took in upstream of the Dali reservoir; „group 2“ 
are samples we took downstream of the Dali reservoir (Chachuna);

As for „342.36“ and  „239.50”, they stand for the altitude of sample plots above sea 
level.

The final analysis show that our sample plots are located above sea level higher at 
upstream of the Dali reservoir than downstream of the reservoir.
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To strengthen obtained results, further research in this direction is re-
quired, since the lack of certain information was revealed during the 
research process. 
 
For example, it is desirable to have or to obtain information in the 
future concerning soil characteristics, which will help us to know exact-
ly whether certain places are flooded or not, e.g. sample plots selected 
by us, and what is the intensity of flooding. This information will allow 
us to determine at what extent the flooding regime is violated.  

It is preferable to have information about grazing intensity and quality 
in the downstream as well as in the upstream of the reservoir in the ga-
llery forests, as the grazing has a straight impact on the change of flo-
ristic composition. This will enable us to exclude grazing as the factor 
and to observe the direct impact of the dam over time.  

It is also preferable to develop flooding model, showing distribution of 
the water discharge all over the study area (Rivaes et, all., 2015).

By comparing the results of the soil analysis with the flooding model, 
we will determine how much the actual level of flooding corresponds to 
the model and would see how it was in the past.

After considering all the above mentioned recommendations, we will 
define the direct and indirect impact of the reservoir on the ecosystem, 
will see what changes may occur in the future and will plan appropriate 
preventive measures.  

Besides, it is preferable to carry out forest restoration measures. In par-
ticular, to plant relevant species of trees (such as abele - Populus ca-
nescens, Grayish oak- Quercus pedunculiflora), which on its turn will 
increase forest areas and contribute to the development of the healthy 
ecosystem. Ideal places for this are agricultural lands, we have alloca-
ted, due to easy access and proximity to the river. 

In case if forest restoration activities are planned, it is preferable seed-
lings to be sprouted f rom the locally obtained seed materials. As seed-
lings, sprung f rom the mentioned seeds, will be genetically adopted 
with the local climate conditions. 
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Research Objective

The objective of Entomological and phytopathological research of Iori river valley is the assessment of 
phytosanitary conditions of the gallery forests in Korugi, Iori and Chachuna Managed Reserves, identifi-
cation of primary or secondary pests-diseases (if applicable) and recommending appropriate measures  
for the improvement of sanitary conditions of Iori river gallery forests.
  
Research Method

During Entomological and pythopathological 
study of Iori river valley, attention was focused on 
the sanitary conditions of forest tree species, to 
the damaged parts of the trees and bushes, da-
mages on their leaves, branches, bark, and f ruit, 
as well as insects and diseases. Hardly identified 
insects/fungi were collected in the field as a ma-
terial for their further office treatment.   

Research Results

As we have already mentioned, entomological 
and phytopathological study of Iori River Valley 
was carried out in June, July and August 2019. The 
study focused mainly on the following species: 
white poplar (Populus alba), Grayish oak (Quercus 
pedunculiflora), pistachio tree (Pistacia mutica), 
field elm (Ulmus minor), Caucasian hackberry (Celtis caucasica) and salt cedar (Tamarix ramosissima). We 
present study results according to the Managed Reserves: 

Kurugi Managed Reserve 

Kurugi Managed reserve is located in Sagarejo region and covers 2068 ha area. Worth to be noted, that 
this area currently is under the special license where hunting farm is established.  Poplar, hawthorn, do-
gwood, elder-dogwood, pomegranate, Jerusalem thorn, black locust, oleaster, tamarisk, Grayish oak, etc. 
are spread in Korugi Managed reserve gallery forests. In some areas, there are various species of blackbe-
rry and liana, including inaccessible sections formed by silk-vine. 

The detailed study of Korugi Managed Reserve gallery forests revealed that the sanitary conditions of 
trees are satisfactory. Though a large number of rooted/broken trees (mostly poplar and oak trees) were 
identified in stands - down wood debris, any dangerous pests or diseases have not been identified. It is 

worth noting that while inspecting the area, massive 
weakening- drying (dehydration) and ‘’scorching’’ of 
leaves at some cases were revealed on the following 
trees: black locust, dogwood, elder-dogwood, etc. 
nearby Iori river, on the left bank, at about 100 m 
radius; standing dead trees were detected as well, with 
no proven signs of pest-disease on them (damaged 
bark, fly holes, paths under the parks, aboveground 
parts of the mushroom, necrotic overflows, etc.), which 
presumably indicates to unfavourable climate condi-
tions – long-term drought period. In regards to that, 
guards of the hunting farm were interviewed, which 
revealed that summer was severe in 2019, implying the 
absence of precipitation during the hot summer 
period.  

Annex 1. Iori River Valley Entomological 
and Phytopathological Research  

Introduction

Entomological and phytopathological research was ca-
rried out in June, July and August 2019 in the South-Eas-
tern part of Georgia, particularly in the areas of Korugi Ma-
naged Reserve located in Sagarejo municipality of Kakheti 
region,  Iori Managed reserve in Sighnagi municipality and 
Iori River Valley located in Chachuna Managed Reserve in 
Dedoplistskaro municipality.  

It should be noted that the territory of Korugi and Iori river 
Managed Reserves are part of the Mariamjvari Strict 
Nature Reserve administrative unit, where entomological 
and phytopathological research has not been conducted 
so far. As for Chachuna Managed Reserve, above mentio-
ned researches have been carried out there since 2013 ac-
cording to the literature data, which is recorded in Cha-
chuna Managed Reserve annual reports. 

According to the reports, recalled f rom the Administration 
of Chachuna Managed Reserve, various pests –diseases 
have been reported in recent years, such as: the green oak 
tortrix - Tortrix viridana, poplar leaf beetle - Chrysomela 
populi, gypsy moth - Lymantria dispar, representatives of 
long-horned beetles (Cerambicydae) and snout beetles 
(Curculionidae); f rom diseases: Dutch elm disease - 
Ophiostoma novo-ulmi, fungus - Fomes ignaurus, etc. 

It should be noted, that during the above mentioned 
pest-diseases research period, administration staff used to 
destroy them mechanically to reduce their number, for 
example, crushing by hands the piles of pest butterfly 
eggs, etc. 

In 2018 specialists of natural resources and rangers f rom 
Chachuna Managed Reserve Administration carried out 
phytopathological research to define precisely the expec-
ted outbreak, areal, settlement density and locations of 
pests-diseases. The research revealed widespread multipli-
cation/dissemination of the pest butterfly – gypsy moth. 

Based on the finding of the above mentioned study, the re-
commendation was issued for treating a particular area of 
the gallery forests with relevant medicine. LEPL Agency of 
Protected Areas used biological preparation – ‘’Lepidine’’ 
for spraying certain areas of the gallery forests in Chachu-
na Managed Reserve twice in 2019.     
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The entomological and phytopathological study conducted in Iori river Gallery Fo-
rests in the North-western part f rom the Dali reservoir revealed, that the sanitary 
condition of the forests is satisfactory. Detailed inspection of the trees did not 
reveal any hazardous pests or diseases, although it should be noted that along 
with reed and poplar trees, the salt cedar (Tamarix ramosissima) is also widely 
spread plant on the upstream of Iori river bank on the territory of Chachuna Mana-
ged Reserve near the Dali reservoir. Along with healthy individuals, drying speci-
men were found during inspection of tamarisk bushes. The detailed study revealed 
that drying is not caused by any pests or disease. While interviewing the locals it 
was identified, that years ago adjacent areas of the reservoir were f requently floo-
ded during Iori river and Dali reservoir 
overflow, which likely contributed to the 
spread of salt cedar bushes to the remote 
sections of the reservoir. Though, accor-
ding to one resident, the mentioned sec-
tions were no longer flooded since the 
last years, which may cause drying of salt 
cedar.
 

A Large number of poplar Trees were 
found f rom the Dali reservoir to the 
downstream of Iori river gallery forests. 
Their study revealed that the sanitary 
conditions are satisfactory. No dangerous 
species of disease were identified. As for the pests, traces of Capricorn beetle (Ca-
perda carcharias) was revealed. In particular, fly holes on the bark. Down wood 
debris and uprooted poplars were detected in some sections. Undergrowth-rege-
nerations of poplar trees were detected in the areas as well.  

Grayish oaks (Quercus pedunculiflora) were also under observation in the above 
mentioned section.  It is noteworthy, that mainly aged Grayish oaks where detec-
ted at the area and on some of the Grayish oak trees the signs of presence of Capri-
corn beetle (Cerambyx cerdo), in particular, fly holes on the bark and gnawings 
were identified. The damages on the leaves, presented by the skeletonization of 
the leaves (remaining only veins of a leaf) were caused by the oak flea beetle (Halti-
ca saliceti). It needs to be mentioned, that young grayish oak trees or Undergrow-
th-regenerations or/and sprout of a seedling were not observed while inspecting 
the area, although, fertility is high. 
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Recommendations

Considering all the mentioned above, gallery forests in Korugi Managed reserve do 
not require any sanitary and recreational measures to be taken at this moment. 
However, it would be reasonable to pay attention to the appearance and settle-
ment of pests-diseases due to down dead debris, as well as to the weakening tree 
plants caused by climate conditions. In case of massive appearance of such condi-
tions, to report to the Agency of Protected Areas.

Iori Managed Reserve

The Iori Managed Reserve is located in 
Gare Kakheti, Signagi region and covers 
an area of 2126.8 ha. The manage Reserve 
starts at the irrigation channel passing 
along the southern borders of Korugi Ma-
naged Reserve and ends up at the nor-
thern border of Chachuna Managed Re-
serve at the Dali reservoir. The forests are 
located in the Iori river valley. Species 
creating Iori river valley gallery forests 
are similar to those in Korugi Managed 
Reserve and the hunting farm under a 
special license is established in this area. 

The research of Iori Managed reserve revealed, that sanitary condition of tree 
plants is satisfactory despite the detection of the broken-uprooted trees. Based on 
entomological and pythopathological research we can conclude that no dange-
rous pests or diseases are detected in the mentioned area and therefore, there is 
no need for any kind of intervention.

Chashuna Managed Reserve

Chachuna Managed Reserve is located in 
the extreme south-eastern part of Geor-
gia, at the border between Georgia and 
Azerbaijan. It is located in Dedoplistskaro 
Municipality and is spread over the 5032 
ha area. Chachuna Managed Reserve 
comprises both, the Dali reservoir and 
part of Iori river valley. Concerning tree 
species, apart f rom vegetation cover, 
typical to Kuragi and Iori Managed Reser-
ves, we find relatively different species 
here, including hackberry and pistachio 
tree. 
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Chachuna Managed Reserve areas f rom the 
upstream of Iori river valley (northwest to the 
reservoir) up to the extreme border of the Ma-
naged Reserve draws attention in terms of the 
sanitary conditions of the pistachio trees (Pis-
tacia mutica). Healthy, as well as damaged at 
different extent, fully defoliated and standing 
dead pistachio trees were observed on the 
areas. When observing leaves, widely spread 
2-3 instars (larvae) of gypsy moth (Lymantria 
dispar) were detected.  During the first field 
visit, defoliation was observed on these trees, 
but the pest could not be detected (due to 
pest biology - the adult stage by that time). 
The second field visit coincided with the larval period. It should be noted, that 
gypsy moth is a pest, which implies the verity of hosting tree plants. In that case, 
this pest is observed only on pistachio trees. Given the number (density) of larvae 
and current climate conditions (high temperature of the air and long drought 

period), we can presume 
that this is the beginning 
of the gypsy moth popula-
tion outbreak.

As of today, gypsy moth is 
widely spread on pistachio 
trees f rom the Dali reser-
voir in the southeastern 
part on both banks of Iori 
river in the Chachuna Ma-
naged Reserve as well as in 
adjacent areas, see map 
N1.

The sections, where pest 
butterflies are spread with 
different density, are cir-
cled with red on the map 

and covers approximately up to 800 ha area. The size of the mentioned area (accor-
ding to the massive spread of pest) may be changed for the next year, which may 
require the implementation of relevant research as soon as spring begins. 

While visiting gallery forests in downstream in the Iori river valley, attention was 
paid to the field elm (Ulmus minor). Along with healthy individuals, standing dead 
trees and partially damaged specimens were found, on which galleries (under the 
bark) and fly holes of large elm bark beetles were observed. In a real situation, we 
may say by now that the sanitary conditions of the field elm are satisfactory.

It is worth noting, that Caucasian hackberry (Celtis caucasica) is partially dominant 
over other dominant species in Iori river Valley, which mainly looks healthy. 
Though, on some specimen of Caucasian hackberry, especially on those that are 
relatively distant f rom the riverbed, numerous injuries on leaves caused by pests 
(supposedly Phyllonorycter millierella) were revealed, particularly, drop-shaped 
“cells” on the upper and lower part of the leaves, which are used by moths to grow 
larvae. 

Population boom of gypsy moth as of August                   Table N1

Recommendations 

Taking into consideration all the mentioned above, the risk of population outbreak 
of gypsy moth and damage it inflicts upon pistachio trees in Chachuna Managed 
Reserve is the most relevant and noteworthy at this stage. Worth to note, that once 
in 5-10 years (with 2-year duration) it is characterized by a population boom and 
they are feeding with all sorts of deciduous leaves. 

If the coming winter is not harsh, a more massive boom of gypsy moth is anticipa-
ted, which will severely damage all pistachio trees in Chachuna Managed. At the 
same time, all other species of deciduous trees (oak, hackberry, etc.) may face 
danger as well. Considering the fact, that small worms can spread into far distance 
with the wind, given the currently selected host plant, there is a chance of sprea-
ding pests to Vashlovani Protected Areas as well. 

Consequently, it would be reasonable to plan integrated measures including treat-
ment with biological preparation, developed based on Bacillus thuringiensis for 
fighting against lepidopterous, which will destroy newly hatched and 1-3 aged 
larvae. It is also advisable to use against gypsy moths synthesized pheromone ‘’Li-
movite’’ and relevant trap – for monitoring and destruction of adult individuals. As 
for the other pests, observed on other species of trees, it is advisable to conduct 
their systemic monitoring in order to implement relevant preventive measures in 
case if necessary.


