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INTRODUCTION
The report shows the progress that has been achieved during the grazing season 2020/21 but offers
also space for discussing the future set up of the project. Still, we do not know about the entire
thresholds limiting a successful implementation of the preliminary considerations. Beside constantely
appearing problems with administrative bodies and policy, very exciting causal relations emerge like
epheremals after a “good” rainfall.

TESTING INTERVENTION BY BIOMASS MEASURMENTS
In following chapter, we compare the biomass measurments from winter season 2019 with 2020. We
tested a significant difference between the two grazing seasons. In 2019, there was more standing dry
biomass than in 2020 (Figure 1 boxplot at the right hand side). This characterises the outstanding
drought in winter gazing season 2019/2020. After being 40 years in the field, our stakeholder Oisa
mentioned that he had never experienced something like this. Subsequently, the standing dry crop in
winter 2020/2021 reflects the reduced biomass production during 2019/2020. The photo plots (Figure
2 to Figure 5) also verify this tendency. Further, we see there that perennials and annuals sprouted
after rainfalls in December 2020, whereas during the exceptional dry year in 2019 less green sprouts
are visible.
According an applied Mann-Whitney-Wilcoxon Test (r statistics), we had a significant (p-value = 0.014)
higher biomass production in plots with one season (winter 2020) of rotational grazing scheme
whereas this difference was not statistically detectable in the year of the baseline study (2019). I would
not claim that this derived from our rotational scheme to 100% as further variables and statistical
analyses might have to be considered but it proves the visual impression of our field visits during the
implementation phase in spring 2020. – Simply, there was more standing vegetation.

Figure 1. The boxplots show the dried aboveground biomass for winter 2019 (left) and 2020 (middle). The samples were taken
inside (treatment) and outside (control) the intervention area in December before grazing had started.

If the regeneration of the steppes happens that fast, it might be another hint that the vegetation is
resilient towards grazing through 1) structural and biochemical adaption of the main species 2)long
history of grazing with limited seasonal disturbance 3) climate as main driver of grassland degradation.

Figure 2. Photo plot O4A2 winter 2019/2020

Figure 3 Photo plot C4A1 winter 2019/2020

Figure 4. Photo plot O4A1 winter 2019/2021

Figure 5 Photo plot C4A2 winter 2019/2020

So far, the results are satisfying and are going to serve as a positive example for land users who are
potentially interested in our cooperation and rotational grazing. The following chapter describe also
the acceptance threshold of local livestock and grassland owners regarding the implementation of any
modern range management measure but also the limit of best practice in untamed socioecological
systems.

IMPLEMENTING PASTURE ROTATION
Principles and design of the rotational system
In season 2020/2021 SABUKO extended its range of influence to the pasture territory of the
Alakhveranov family. The three brothers Mukhtarai, Samad, and Mahmad stated during an interview
in 2019 that they own territory of 1,215 ha and have a total number of 6,100 sheep. This exceeds the
recommended stocking rate of 3 sheep per hectare almost twice as much. However, our experience
with other similar stakeholders showed that there is a general discrepancy between the officially
owned and unofficially utilised area. Thus, we printed maps (Figure 6) with the land plot borders
adjacent to the pasture area of the brothers and asked them for verification which of the territory is
actually used by them. We pointed out that this information is only for designing the pasture rotation
system and not for official bodies.

Figure 6 Map showing the officially registered land plots in the territory adjacent to the land of the brothers.

The interview clarified the current use of the pasture and also that the brothers are actually using state
territories without charge. Further, it showed that there are insecurities for future leasing agreements
of the territory and that there might be subleasing structures of state lands as well. Subleasing of state
land is forbidden by law nevertheless a common practice. The consequence is over exceeding the
loading norms to secure a profit on the overpriced territories at least.

Figure 7. Drafted rotational system for Mukhtars pasture.

Currently, the brothers are utilising around 5,300 ha of grassland. Considering the announced amount
of livestock, we cannot identify general overgrazing. Finally, we selected Mukhtars farm for designing
the rotation scheme and subsequently testing it. In previous implementation trials with other
stakeholders, we experienced the following general principles of local grazing management:
–

–
–
–

Reserve for lambing period: during this time (February-April) the sheep flock is divided into
rams with goats and yearlings (1) mother sheep with lamps (2) mother sheep with twins and
weak lamps (3) mother sheep without lamps (4). Flock (3) and (4) grazes the area near the farm
and has to be taken out of the general rotation system.
Autumn pastures: after returning from the summer/intermediate pastures, the flocks are
driven to the higher situated pastures
Guaranteed daily access to water: Usually, sheep have to drink at least once a day. Therefore,
a rotation plot has to secure water access.
Relatively large areas: Huge or several flocks need large territories not to overlap daily grazing
routes. Flocks are not precisely controllable on small rotational plots.

Based on this experience we drafted a map and discussed it with Mukhtar. We explained our approach
and he agreed on the system as it resembles the system he applies anyway.
Monitoring
However, regular checking showed that the scheme is not kept constant. Mukhtar excused himself on
the lacking of grass on the current rotational plot and bad weather condition that reduces the passable
territory. He explained that shepherds avoid plain areas during heavy winds, Badlands areas in wet
condition, and fragmented pastures separated by ravines during hot weather. Another reason for not
keeping the rotation is the shepherd with his preferences, diligence, and profession.

Figure 8. Shepherd Tural guiding his flock (rams, yearlings, and goats) through the "disordered" or Badlands

Figure 9. Mental Map of the territory of Mukthars farm drafted with Tural/Shepherd.

This means that a successful implementation of the pasture rotation system is only feasible by
discussing it with the shepherds and by adapting the rotation principles to the herding realities in the

field. Thus, we followed the shepherd Tural the whole day (6:30 am – 9:00 pm) to gain an insight into
the herding practice and the particular pasture geography. Interestingly, we spend large parts of the
day in the Badlands outside the official pasture border (c.f. Figure 10). After questioning, Tural
answered that this no-man's-land. It is difficult herding terrain and there are a lot of wolves. Nobody
except him is experienced, brave, and diligent enough to come here. We concede that the keeping of
a strict rotational system in these territories is impossible. Often, there is only one trail connecting
fragmented pastures. Further, the grazing intensity is low and there are a lot of naturally locked refuges
conserving biodiversity. To explore options for rotational grazing on other parts of the pasture, we
drafted a mental map of the whole territory covering already applied rotation, quality of fodder,
wildlife presence, and plant diversity. The map shows clearly the perception of the pasture with 4 main
management units (Figure 9):
•

•

•

•

The right bank of the river: grass is diverse, high, same species as everywhere but without
“fat” (explanation of Tural is the exposition towards North, shady); difficult to move during
wet soil condition; the area is used preferentially in autumn right after returning to Chachuna;
The area around the farm: reserved until February for Ewe with lamps; damaged grass but
sweet; few species and low growth, highly nutrient; grazing residues increase with increasing
distance from the farm; in general degraded because of frequentation;
Badlands, arid light forest, fragmented area: very diverse but not entirely covered soil; very
good grass (fat, high nutrients), sheep keeps substance after grazing there; plant species that
are nowhere else (“endemic species”); wolf presence;
Flat upper pastures: big territory; different species that are also present in previous
management type but not very diverse; good grass cover; former arable land for watermelons;

Tural indicated that lazy shepherds are particularly moving to flat upper pastures because they can
meet in the middle of their separated flocks for a chat.

Figure 10. Following Tural one day.

Questioning the implementation of the rotational grazing scheme
The principle of pasture rotation is the alternation between grazing and resting periods. The traditional
transhumance system applies per se a low-frequency rotation. In every season, it shifts several
thousands of flocks between highlands and lowlands. Especially the latter are facing progressively
desertification. Indeed, climate change might be the main driver for this phenomenon but more
concretely the area seems to be threatened by an increase in livestock. Taking into account the bald
available statistical data, the livestock numbers have not reached Soviet levels. This means that it might
not only be the recent number of livestock resulting in degradation. It is more the coherences of
current uncontrolled privatised grazing and former intensive collectivised land-use systems that might
have been initiating heavy desertification processes.
Coming back to our main cooperation partners. If we consider the de facto used territories, we have
an estimated stocking rate between 1.2 and 1.4 sheep per hectares. This is far below the
recommended 3 sheep and close to the guideline for protected areas (1 sheep per hectares). This
means that the obvious degradation is not necessarily attributable to the current stocking rate. It could
be also the case that the recommended stocking rates do not account for the increasing effect of
climate change. Still, a lot of integrative research has to be done to answer these questions sufficiently.
For the object of our project, namely the implementation of a rotational system that is capable to
restore degraded grasslands, a similar set of questions have arisen. How can we change a system
without knowing the established principles of herding? Almost no research has been published
focusing on the particularities of local traditional transhumant grazing systems and the effect on the
socioecological structure of the grassland. Field season 2020/21 gave a comprehensive view of the
already applied rotational system. The farm territory is divided into management units and each of
these areas is used during different seasons of the winter grazing. It could be considered as a rotational
system with grazing and necessary resting periods. However, the knowledge and diligence of the
shepherd finally decide whether the whole potential of the grassland is utilised sustainably or if only
easy accessible areas are grazed and subsequently degraded excessively. The monitoring of flock
movement with GPS-collars (c.f. Table 1) could be used as a tool for the livestock owner to control the
actual grazing patterns of the different flocks and navigate them to areas with long resting periods and
subsequently good grass cover. According to my experience in the field, we are not going to be able to
change the existing pasture rotation to a scientifically sound best practice that was described in the
project application. It is rather possible to support the farmers with remote sensing or flock monitoring
techniques to optimise the currently applied rotational system. This is valid for the stakeholders and
partners having a reasonable stocking rate. We have to confess that any other land-use system such
as irrigated arable lands and almond respectively olive monocultures would have a stronger negative
ecological effects on the fragile steppes and gallery forest of Chachuna.
Thus, we should not consider the livestock owners as a threat to the ecosystem but more as a partner
to fight against grassland transformation. One horror scenario that is actually not that far (20km) would
be a state program supporting the three brothers to convert their lands to olive plantations.

Figure 11. Farm areas of two brothers showing linear structures of ploughed former arable lands. Barley and Rye were sown
to enhance the nutrition basis for lactating ewe but also water melons were cultivated.
Table 1 Example of transformed winter pastures into irrigated arable land (time series Figure 12 and Figure 13) and into
Almond plantations (time series Figure 14 and Figure 15)

Figure 12. Azerbaijan, 20km South from Chachuna, June
2009

Figure 13 Azerbaijan, 20km South from Chachuna, Feb.2021

Figure 14. Georgia, 70km West from Chachuna, May 2013

Figure 15 Georgia, 70km West from Chachuna, Oct. 2019

Monitoring of sheep flock movement using “self-made” GPS-Collars
We tested the application of a GPS-based method to monitor the observance of our rotational system.
Therefore, we mounted a handheld GPS receiver (Etrex Vista hcx) at a customary collar for medium
sized dogs. With a sampling interval of one minute, one battery pack can record at least two days if it
is switched off during night. This means that the livestock has to be cought twice a day. So far the data
record was only satifiying if we appeard at the camp and changed the batteries. Offering a
compensation to the shepherd would be an appropriate measure to enhance the cooperation and data
reliability. However, it is also possible to supply the shepherd with the gps receiver. Generally, the daily
track of the shepherd and the flock spatially overlaps but the movement itself often differs widely. The
Map below shows the spatial distribution of seven grazing days of two different flocks. In general, the
flocks moved within the agreed rotational plot (North-Central) but crossed the lamping reserve.

ESTABLISHING AND TESTING THE EFFECT OF CORRIDORS FOR PASTURE RESTORATION
First visual comparisons and interpretation
In summer 2020, we established and rebuilt fences to control the daily access of the sheep flock
towards the Iori- River. Thereby, we were not only protecting the gallery forest itself but also parts of
the transitional grasslands. After the first season of excluding grazing, we detected already a visual
difference. Plants have a generally larger basal area and are higher (c.f. Figure 16). This is hardly
surprising as the main defoliation is absent. However, the first visual appraisal of the drone images
(Figure 17) reveals that the vegetation cover might be higher too. In case that the regeration potential
of the grassland reach this extend after one season of grazing, one might conclude that the resilience
of the Chachuna Steppes towards grazing impact is higher than expected. Especially long grazing
history contributes to a high grazing tolerance. Chachuna might had been populated during the Bronce
Age. There is an excavation site approximate that is dated back to late Bronce/early Iron Age but we
also found several fragments of ceramics (c.f.Figure 18) during the field work distributed along the Iori
Valley. The Chachuna Rangers also introduced us to a site with relicts of a potery kiln (Figure 19).
Research is needed in this direction but it is possible that the highest pressure to the ecosystem, in
particulary deforestation, had taken place already during this time. We often ask ourselfs why the
grasslands of Chachuna appear more degraded (semi-dessert type) than those in the neighboring
Vashlovani Nationalpark. Beside current higher grazing pressure, another explanation could be that
settling activities of ancient civilasation had been concentrated along the river which led to soil erosion
and degradation particulary there..

Figure 16. Differences in biomass production outside and inside the recently established fenced watering corridor (May 2021)

Future monitoring for corridors.
The multispectral drone images are not evaluated yet but we are going to compare the differences of
NDVI-values on either side of the corridor. The first glance on the RGB images show already visually a
significant difference of the vegetation structure. We are going to develop a monitoring method that
consideres randomised approaches with replicates and control plots.

Figure 17. Visible difference between fenced and accessible watering corridor after one year of established corridor (RGB drone
image, June 2021)

Figure 18. Frgments of Ceramics found a along the Iori River in
Chanchuna by Tamar Gebhardt. Most probably the can be dated back to
Bronce age.
Figure 19. Remainings of a potery kiln

