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The paper is devoted to the problem of recovery of vegetation and raising the biomass
productivity of trampled foothill pastures of Ararat Valley of Armenia. It has been
shown that 2-year rest of overgrazed experimental plots as a whole positively
impacted on increase of biomass of above- and underground parts on both annual and
perennial grass species. It was also established that the extent of influence of this
measure was mainly determined by biological peculiarities of species studied. In
addition, the biomass yield and energy yield potential per unit area of studied plant
associations with predomination of annual and perennial forms increased
correspondingly by 1.4-1.9 and 2.4-2.9 times.

INTRODUCTION
Our long-term investigations showed that overgrazing and trampling of foothill pastures
along with the decreasing the productivity significantly change the structure of vegetation
cover. Particularly, it was revealed [1] that the reduction of yield in mid-eroded experimental
plots of the foothill pastures was connected only with the decreasing of the proportion of
legume and grass forms. In our recent investigation carried out on the heavily trampled
pastures [2] we managed to increase the yield, the proportion of legume forages and the
contents of crude protein, digestible organic matter and digestible energy in feeds by the
implementation of surface improvement agro-measures, but at the same time it was shown
that the economic efficiency of these measures was very low [3]. In this work the results of
the study on influence of 2-year rest of the pastures subjected to intense grazing on the
productivity and energy yield potential of widely distributed species of grass plants and their
associations are summarized.

OBJECTIVES AND METHODS
The investigations were carried out on the foothill pastures of the west slope of the Geghama
ridge on an altitude 1350-1400 m a.s.l. The objects of the study were annual grass species of
barley (Hordeum bulbosum L.), brome grass (Bromus tectorium L.), goat grass (Aegilops
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squarrosa L.), which are distinguished with poor developed root system and the perennial
compact-tussock and rootstock grasses - cocksfoot (Dactylis glomerata L.), quack grass
(Agropyron repens L.) and east bluestem (Andropogon ischaemum L.), as well as the plant
associations with dominance of the indicated grass species. The sampling of plants was
implemented on 2 experimental sites (each with a total area of 150 m2 divided into 5 plots),
one of them was subjected to intense grazing (control site) and the other one was fenced and
during 2 years was prohibited the access of livestock to this area (experimental site). In the
experiments with the individual plants the sampling procedure includes above- and
underground biomass. Roots were dug out in a depth of 20 cm, where concentrated the
principal portion of roots of the investigated grass species. Thus, from the 5 plots of each
experimental site by 20-30 plants (i.e. 100-150 plants from each species) with approximately
similar habitués were collected, which ensured obtaining the statistical reliable data. It is
noteworthy that the root mass was extracted from soil monoliths by washing with drinking
water on a sieve with diameter of pinholes equals to 1.0 mm. Besides, from the 2 investigated
sites there were selected 5 grass associations with dominance of barley, brome grass, quack
grass, goat grass and bluestem, where was carried out sampling the above-ground biomass
using the folding quadrate meters (with an area of 1m2) for the estimation of the productivity
and the energy potential of the investigated plant associations. In laboratory the above-
ground and root biomass was dried at temperature 65-700C up to air-dried level and was
weighed. The determination of plants’ gross energy was carried out on the calorimetric
instrument PARR-1281 (produced by the PARR Instr. Company, Holline, Illinois, USA)
according to the attached instruction at the Reading University, UK with duplicate repetition.
Energy potential of plant associations (expressed in MJ/m2) was calculated on the basis of the
data on dry biomass of plant associations and their average gross energy.

RESULTS AND ANALYSIS
Plant organisms in whole possess high ability to adapt to different environmental conditions
although in the majority cases the adaptation process is a companied with substantial damage
for organism. Thus when environmental conditions are getting worse plants usually minimize
the usage of photo-assimilates, water and mineral elements and as a result the course of the
important physiological-biochemical processes are depressed and ultimately their production
rate is decreased. The negative impact of environmental factors such as moisture deficiency,
cross-shading of plants etc. partially may be removed from the agricultural crops, but
practically it is impossible to do in mountain ecosystems.
Many investigations have established that the productivity of natural grasslands along with
the intrа-cenosis limiting factors [4,5] is greatly influenced by unregulated grazing by cattle
[6-9], besides it was also shown that the reduction of yield was mainly connected with the
notable depression of  roots’ growth and decreasing the provision of plants with roots.
According to the study of E.F. Shur-Baghdasaryan [10] with the strengthening the pastures’
trampling firstly the number of perennial grasses was reduced, for example in study carried
out in weak- and mid-trampled plots of foothill pastures the number of perennial grasses
compared with the untouched plot dropped more than twofold and in strongly-trampled plots
- up to 8 times.



3

The results of our experiments regarding to the impact of 2-year rest of strongly-trampled
pastures on productivity of individual grass species are presented in Table, which shows that
this agronomical measure increased twofold the aboveground (0.55 g/plant) and by 67% the
underground biomass of barely. The dry weight of above- and underground biomass of brome
grass grown in a control plot was almost the same as for barley (correspondingly 0.21 and
0.1g/10 stems). However 2-year rest increased the aboveground biomass by 136% and
underground biomass by 40%.   As we can see (Table) the aboveground biomass of goat grass
in control plot was by 2.6 times and underground biomass by 1.5 times higher than the same
indices for barley and brome grass, but the impact of 2-year rest on above- and underground
biomass of this species was feebly expressed (the increment correspondingly consists 23 and
37%) compared with  previously indicated species.

Table. The impact of rest of heavily trampled pastures on the dry weight of above- and
underground organs of grass plants, g/10 stems

Version of
experiment

Aboveground
biomass

Underground
biomass

Aboveground
Underground

Barley (Hordeum bulbosum L.)
Control 0.23+0.01 0.09+0.004 2.6
2-year rest 0.55+0.03 0.15+0.01 3.7

Brome grass (Bromus tectorium L.)
Control 0.21+0.01 0.10+0.01 2.1
2-year rest 0.51+0.03 0.14+0.01 3.6

Goat grass (Aegilops squarrosa L.)
Control 0.57+0.06 0.16+0.01 3.6
2-year rest 0.70+0.03 0.22+0.01 3.2

Cock’s foot grass (Dactylis glomerata L.)
Control 2.99+0.16 2.97+0.40 1.0
2-year rest 3.60+0.18 2.92+0.47 1.2

Quack grass (Agropyron repens L.)
Control 3.10+0.15 4.80+0.36 0.65
2-year rest 6.50+0.26 14.4+0.46 0.45

East bluestem (Andropogon ischaemum L.)
Control 3.85+0.54 8.70+1.08 0.44
2-year rest 5.08+0.87 8.03+1.19 0.63
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The cock’s foot belongs to the compact-tussock grasses and as we can see (Table) in the
control plot was revealed high and about the same quantity of dry above- and underground
biomass (approximately by 3g/10 stems). In contrast to the annual grasses, the rest of pasture
influenced insignificantly on dry weight of aboveground biomass (increment consisted 20%)
and did not change the mass of roots. It is obvious that as a basic limiting factor of growth and
productivity for this species was the acute shortage of soil humidity, which is typical for the
foothill pastures of the Geghama ridge.
The quack grass and east bluestem are important rootstock plants of foothill zone and

according to our observations their biomass yield in the heavily trampled plots of grass

associations does not exceed 5%.

The data presented in the Table

show that these species grow

more underground, than

aboveground biomass (the ratio

of organs consists

correspondingly 0.65 and 0.44).

The data show that 2-year rest

promoted the increase of biomass

of above- and underground parts

of quack grass correspondingly

twofold and threefold, whereas in

the experiments with east

bluestem was observed high

growth rate only for aboveground

biomass (32%).  From the Table is

also obvious that fivefold

repetition of measurements

ensured high level of reliability of

data obtained, whereof are

testifying the low indices of standard error. In addition comparatively wide range of variation

from average output was obtained in experiments with east bluestem. In this study it has been

established a relatively high index of the ratio of aboveground to underground organs for the

Fig. 1. The impact of the rest of strongly trampled
pastures on productivity of grass associations (1-
barley, 2-brome grass, 3-goat grass, 4-quack grass,
5-east bluestem)
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annual grasses of barley, brome grass and goat grass (2.1-3.7). The low ratio was observed for

the perennials quack grass and east bluestem (0.4-0.6) and as for cock’s foot it held the

intermediate position (1.0-1.2).

The results of experiments on the determination of productivity of grass associations with

dominance of barley, brome grass, goat grass, quack grass and east bluestem are presented in

Figure 1 (experiments 1-5). It is evident, that the aboveground biomass of studied plant

associations in the control plots varied within 97-160 and in the experimental ones (with 2-

year rest) – 177-460 g/m2. In addition the lowest increase of yield was observed for the

associations with predominance of annual species of barley, brome grass and goat grass (44-

83%) and the highest – for perennial quack grass and east bluestem associations (188%).

Therefore, like to the

individual plants, 2-

year rest of heavily

trampled pastures

increases the

productivity of the

rootstock grass

associations more than

annual bunch-grass

ones. Increasing the

mass and the number of the rootstock grasses in analogous pastures has important meaning for

the prevention of erosion and degradation of soils and enhancement their sustainability

against the trampling.

The results of the study on energy potential of above mentioned associations of grass species
are summarized in Figure 2. Energy yield potential of ecosystems as a derivative of the dry
biomass and gross energy of plants has an important information regarding to the total impact
of ecological and anthropogenic factors on plant productivity. The knowledge of this
information could help to substantiate scientifically the practical measures on enhancement
of their economic efficiency and preservation of the functional stability of mountain
ecosystems. In addition, the determination of the energy yield potential of grasslands allows
to judge about the stock of gross and digestible energy as an important index used in
formulation of feed rations for ruminant animals.

Fig. 2. The impact of the rest on energy yield potential of grass
associations of the foothill pastures of the Geghama ridge
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The data presented in Figure 2 show that in heavily trampled plots of pasture (control) the
energy potential of studied associations varied within 1.7-2.8 MJ/m2, i.e. with the exception of
barley, the remained annual and perennial associations showed the close values of energy
potential. However, 2-year rest impacted beneficially on energy potential of the perennial
grass associations compared with annual forms.
Thus, the results of field experiments have shown that the implementation of 2-year rest in
heavily trampled foothill pastures of Armenia in whole had positive impact on production
rate of individual grass plants and their associations. Particularly in experimental plots,
compared with the control ones, the aboveground biomass of studied plants increased by 1.2-
2.4 and underground biomass (on depth 20 cm) – 0.9-3.0 times, with the maximum index for
quack grass. It was also shown that the production rate and energy yield potential per unit
area of annual and perennial grass associations of experimental plots increased
correspondingly by 1.4-1.9 and 2.4-2.9 times. Thereby the degree of impact of the applied
measure to a large extent was conditioned by biological peculiarities of studied species and the
impact of this measure was expressed on rootstock grasses more stronger than on annual
bunch grasses.
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ВЛИЯНИЕ ДВУХЛЕТНЕГО ОТДЫХА СИЛЬНО ВЫТОПТАННЫХ ПАСТБИЩ НА
БИОПРОДУКТИВНОСТЬ ЗЛАКОВЫХ АССОЦИАЦИЙ

Б.Х. Mежунц

Статья посвящена проблеме восстановления растительного покрова и повышения
биопродуктивности вытравленных предгорных пастбищ Араратской котловины
Армении. Показано, что двулетний отдых подверженных перевыпасу
экспериментальных участков, в целом, имел положительное влияние на прирост
биомассы надземных  и подземных органов как  однолетних, так и многолетних
злаковых форм. Было также установлено, что степень воздействия данного мероприятия
во многом определяется биологическими особенностями исследуемых видов. Помимо
этого, урожай биомассы и энергетический потенциал единицы площади исследуемых
растительных ассоциаций с доминированием однолетних и многолетних злаковых форм
повысились соответственно в 1.4-1.9 и 2.4-2.9 раза.


