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Objectives of the research
The research objectives has two folds aiming at:
1. Fine tuning/developing a toolkit for monitoring and assessing rangeland vegetation at the
landscape level using up-to-date technologies; and
2. Carrying out an integrated assessment (characterizing/mapping) of grazing driven vegetation
dynamics in two selected and distictive ecological zones (desert versus mountain).

Field experimental design

We selected 2 sites which are distinctive in terms of environmental condition (climate, soil, topogrophy
and vegetation structure). The first action site represents typical sandy rangelands of Kyzylkum desert in
Karakalpakstan, whereas the second site is located in Kurama mountain ranges in North Tajikistan. The
current rangeland vegetation in each site represent the dominated type which is highly shaped by
livestock grazing. The dominant native species in the Kyzylkum desert in Karakalpakstan is white haloxylon
(Haloxylon persicum) while the invasive species Ferula assa-foetida L. Represents a major threat to the
entire ecosystem.
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Characteristics of dominant species

Growth of Ferula assa-foetida L.
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Dominant native plant species

White hanonn Artemisia Carex (annual)

Sandy desert rangelands

We used a grazing gradient approach as a main tool to detect fine-scale changes of vegetation
composition and its structure. Three monitoring sites with different level of livestock grazing were
selected for conducting the vegetation surveys: rangeland areas around 2 watering wells and one
rangeland area with no livestock grazing. The rangeland vegetation around 2 watering wells is surveyed
as a distance away from the watering well. Three transects radiating in 3 directions from the center of the
well were allocated at each 120 degrees apart from North. The length of each transects ranges between
3.0-3.5 km from the center of the well. Along each transect as a distance away from the well 3 stops were
selected to detect vegetation changes caused by different level of livestock grazing. In total 9 stops were
monitored around each watering well.
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In this action site, we have selected North versus South facing slopes since the aspect (denotes the
compass direction in which the slope of a mountain faces) has great influence on long term vegetation
formation and its current condition. Selected North versus South facing slopes are also characterized by
different level of grazing intensity.
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The slopes with different grazing intensity were separately selected in winter and summer pastures.
Vegetation surveys were done on North and South aspects in each selected V-shape slope as a distance
away from the livestock flock (up to 2.5-3.0 km). In addition, the vegetation of other types of landscapes
as gently rolling flat hills in winter pastures, rocky mountains and flat rangelands in a proximity of
mountains were covered during vegetation surveys.
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Sampling of plant community data

Vegetation data of spring season were collected during 01-05 May in Karakalpakstan and 15-20 May in
Tajikistan. The vegetation measurements basically included biomass, cover and density of perennial
plants, biomass and density of annuals.

Description of the plant community was done using 50 x 2 m quadrate in scarce vegetation of sand

rangelands whereas mountain vegetation was described using 10 x 2 m quadrate due to its high species
richness.
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The total numbers of shrubs of each species were counted and separated into 3 size categories (big,
medium, small). For each species within every size category, 3 representative plants were clipped for
determination of annual green biomass using the reference

Biomass production of ephemerals and ephemeroids was identified within 1 x 1 m frame quadrates,
randomly distributed with 3 replications.
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At the same time we used the Digital Vegetation Charting Technique (DVCT) for total cover and density
assessment of vegetation cover (Ref). In addition data collected with DVCT will be used also as a training
site for supervised classification of satellite RS.
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Canopy cover estimation using DVCT

Developing allometric equation to estimate Artemisia biomass using cover, hight and dimameter as
surrogate

Linking near earth RS to satellite RS (Chandra to add)

Perspective
The steps decribed above have to be repeated again during the fall to capture the seasonal variations

(temperal resolution). This frequencuy is needed to document the status of rangeland vegeatation
(productivity and quality) before and after grazing.

The obtained ground truth vegetation data and key findings in both action sites will be overlayed to
environmental and management conditions. The results then will be incorporated into GIS and RS
technologies to characterize spatial and temporal dynamics of rangeland vegetation. Satellite remote
sensing data will be incorporated at different spectrala and spatial resolutions. The most cost effective
approach and tools will be outscaled. The results may lay on the basis of development of operative
methods in assessing rangeland condition of different ecological zones.

Note: The dense vegetation in the sandy rangelands of Kyzylkum desert in Karakalpakstan makes difficult
for coarse RS data to assess rangeland value (species composition, palatability, etc.). The site is invaded
by Ferola. Although the species is unpalatable, Ferula assa-foetida L. is used as spice, as aphrodisiac and
as herbal remedy. It was used since ancient times. It is an oleo gum resin which exudes out of the
rhizomes. Normally it is used as an antiflatulent, digestive aid. Pharmacologically used as antimicrobial,
antiasthmatic, antiepileptic and also reported to have contraceptive/abortifacient activity.

The strong smell is inherent and characteristic of the oleogum resin. It has a very strong umpleasant smell.
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