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Abstract: It has often been stated or implied that grazing is an important factor in the land degradation process;
a suggestion supported by various research projects and this study measured the effect of livestock grazing
on the stem height, crown cover, production, basal diameter, stem biomass, litter, leaf-stem index (leaf to stem
weight), root diameter and weight and seed production per individual, as well as percentage  of  germination
(PG ), mean growth time ( MGT ), germination rate ( GR ), vigority (Vi), weight (weight of 1000 seeds) and dry/
wet (% weight) of the even aged Atriplex canescens, by comparing two sites (grazed and non-grazed) across
zarand, shahreiar rangelands located on the southwestern of tehran, iran. For this purpose, by using systematic-
random sampling method, four 300 m long transects were set up in each sampling area and ten quadrats were
randomly assigned per transect [1] to measure the stem height as well as the crown cover, production, basal
diameter, stem biomass, litter, leaf-stem index, root diameter and weight of the even aged Atriplex canescens
and for germination properties by using random sampling method, the seeds of 30 At. canescens within each
of the two studied sites, were collected and the seeds with and without 4 large wings on the fruits were exposed
to:

Cold running water, for 12 hours and 24 hours in shadow
Cold running water, for 24 hours and 48 hours in shadow
Cold mere water, for 12 hours and 24 hours in shadow
Cold mere water, for 24 hours and 48 hours in shadow
Hot mere water, for 12 hours and 24 hours in shadow
Hot mere water, for 24 hours and 48 hours in shadow
Control

Results indicated that : A) Grazing had no significant influence on stem height and leaf-stem index but crown
cover, production, basal diameter, stem biomass, litter, root weight and diameter of the even aged Atriplex
canescens were significantly greater in the un-grazed site.
B ) Atriplex canescens Seeds were germinated, only when the four wings on the fruits were removed, C) Among
6 treatments, the best germination were observed when the seeds were exposed to cold running water for 24
hours and 48 hours in shadow, d ) Grazing had no significant influence on PG, MGT, GR and Vi but mean seed
production, seed weight (weight of 1000 seeds) and dry / wet (% weight), were significantly ( p< 0.01) greater
in the un-grazed site.

Key words:Atriplex canescens  Enclosure  Grazing, quantitative and qualitative properties  Seed
germination

INTRODUCTION partial protection was depicted also by most of

There is no doubt that overgrazing, lead to the definitions, an enclosed site is that part of the rangeland
deterioration of pasture production in arid and semi-arid which is totally closed to animal grazing and is used for
regions. the improvement of the vegetation due to full or ecological   and  biological  studies.  However, there were

rangelands scientists [2-8]. According to standard
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significant improvements in the growth patterns of Site Characteristics: 
different range plants through being within a range
enclosure. It has often been stated or implied that
overgrazing is a major problem in the land degradation
process in China, Iran, Saudi Arabia and elsewhere and
Plantations can play an important role in stabilization and
improvement of the degraded rangeland.

Atriplex spp, could be planted in saline soils with low
water and can play an important role in arid and semi-arid
environments in many areas of the world. It can be utilized
as the main or secondary sources of feed in periods when
the availability of conventional forage is low. Atriplex
Spp, remains green even during droughts and maintain a
relatively high crude protein content throughout the year.
This species originated from north america and has some
cultivars,  adapted  to different ecological conditions
(cold, warm and hot deserts) throughout the world and is
planted world wide to increase forage production on arid
and semi-arid rangelands. Most of these plants have low
energy content [9]. In spite of its low productivity, A.
canescens is another species of interest, because of its
high chilling resistance.

In Iran, more than 20 species of Atriplex grow
spontaneously.  Most  of  them  are  herbaceous  [10],
while only Atriplex griffthi, A. leucoclada and A.
verrucifera are shrubs. In spite of that, a large extension
of fodder shrub plantations such as A. lentiformis, A.
halimus, A. nummularia and, especially, A. canescens [11]
is found in this country since 1965. The latter species is
the best adapted to the environmental conditions of Iran,
because of its cold tolerance [12].

This study measured the effect of livestock grazing
on the some quantitative, qualitative and germination
properties of Atriplex csnescens, specially under
exclosure and non-exclosure conditions, for economic
reasons.

MATERIALS AND METHODS as well  as mean  seed  production  for  each  individual,

Study Area: The study was carried out during 2009 and
2010 at the fourth site of zarand, shahreiar rangelands
located on the 82 km southwestern of tehran, iran. This
area declared as a scientific center of soil conservation
since 1992 ( by cooperation FAO experties ). We selected
400 hectare enclosure and 1000 hectare non-enclosure
experimental even aged At. canescens sites (planted at
2002) at this rangelands, the free grazing area is lying
adjacent to protected area.

Elevation: 1140 m
The Climate: Cold and semi-arid
The Mean Yearly Temperature : (13/3) centigrade)
Rainfall: 170/3 mm/month
Soils: Aridisols

Sampling Procedure: We conducted 8-year browsing
experiments, that consisted of grazing in autumn and
winter. We hypothesized that some even aged A.
canescens characteristics inside both protected and the
free grazing sites are different, For this purpose, by using
systematic-random sampling method, four 300 m long
transects were set up in each sampling area and by using
the following Equation :

(1)

Where:
N = Number of essential samples
t = The t student value with (n-1) and = 5%
s = Standard variation

= Mean vegetation cover

n = Primary sample number
k = Precision coefficient (10%) 

The proper number of quadrats in each site were
calculated (40 quadrats) therefore, ten quadrats were
randomly assigned per transect [1] and in each quadrat
the stem height as well as crown cover, production, seed
production per individual, basal diameter, stem biomass,
litter, leaf-stem index of even aged A. canescens were
measured at the end of the autumn season. and root
biomass and diameter were measured at 3 soil depth (0-30,
30-70, >70 cm) With 4 replications within each of the two
studied sites.

To measure the seed weight (weight of 1000 seeds),

dry /  wet  (%  weight), germination  percentage  (PG ),
mean   growth    time (MGT),    germination    rate    (GR)
and  vigority  (Vi),  by  using  random sampling method,
the seeds of 30 At. canescens within each of the two
studied sites, were collected and a quantitative survey of
the seeds was carried out by following laboratory
analysis:

Laboratory Analysis: The laboratory analysis were
followed by two steps:
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Step 1: Determining the best treatment for germination. The sites had similar climatic conditions, topography,
Since At. canescens seeds are hard therefore fruit bracts soil texture and parent materials (Mohebby, 2010),
and seedcoats present mechanical barriers to germination,
hence before planting its seeds require special treatment Statistical Analysis: Independent T-test was used for the
for germination. The seeds colleted from both sites Quantitative and Qualitative Properties ( Table 1, 2) and
(enclosure and non-enclosure), with and without 4 large the statistical analysis were separately carried out for two
wings on the fruits were exposed to: steps of the seed laboratory analysis, after the all

Cold running water, for 12 hours and 24 hours in Spss ver 17.
shadow
Cold running water, for 24 hours and 48 hours in For Step 1: The data were statistically analyzed by
shadow ANOVA and Duncan’s multiple range tests was used to
Cold mere water, for 12 hours and 24 hours in test for significant differences between means.
shadow
Cold mere water, for 24 hours and 48 hours in For Step 2: Independent T-test was used for the
shadow statistical computations. ( Table III)
Hot mere water, for 12 hours and 24 hours in shadow
Hot mere water, for 24 hours and 48 hours in shadow RESULTS AND DISCUSSION
Control

With 4 replications, to determine the best treatment influence on crown cover, seed production per
for germination, individual, production, basal diameter, stem biomass,

Step 2:   Evaluating    the    effect    of   enclosure  and grazed site but there was no significant difference
non-enclosure conditions on some seed properties. In between the stem height and leaf-stem index of even
order to determine the effect of enclosure and non- aged Atriplex canescens within each of the two
enclosure conditions on, PG, MGT, GR, Vi, mean seed studied sites ( Table 1).
production, weight (weight of 1000 seeds ), dry / wet (% The root weight and diameter of the even aged
weight), of Atriplex canescens seeds, after the wings on Atriplex canescens at 3 soil depth were significantly
the fruits of the both sites were removed, specific pattern greater in the un-grazed site but Average root
of seed germination in Atriplex canescens, in the presense diameter at third soil depth (>70) in the grazed and
of cold running water for 24 hours and 48 hours in un-grazed sites were d = 4.16 and d = 3.50
shadow was studied in petri plates, with 15 eplication. respectively and these values were not significantly
Ellis and Roberts (1981) was used to calculation MGT and different ( Table 2), (Fig. 1, 2).
GR: Only seeds were germinated, after wings on the fruits

germination were observed when the seeds were

hours in shadow ( Table 3,4), (Fig. 3,4)

and features, for the PG, MGT, GR and Vi of the seed, but
Vi = Pg * sling mean seed production, seed weight ( weight of 1000
Mean growth time : MGT seeds ) and dry / wet (% weight), were  significant
Number of germinated seeds on Di :N (p< 0.01) greater in the un-grazed site. (Table 5)
Total germinated seeds : n
Number of germination days : D The leaves are the food factory and enable the plant
GR : Growth rate to survive and the overgrazing, in non- protected site,
Vi : Seed vigority lead to the deterioration of pasture production in arid and
Pg : Percent of germination semi-arid  regions  by  defoliation  of   the   plant   and  a

parameters data were statistically normalized by using

Rresults indicated that: Grazing had significant

litter and these properties were greater in the un-

were removed. Among 6 treatment, the best

exposed to, cold running water for 24 hours and 48

Grazing, had no significant influence on these two



Middle-East J. Sci. Res., 12 (9): 1313-1319, 2012

1316

Table 1: Comparing some quantitative and qualitative properties of even aged Atriplex canescens under enclosure and non-enclosure conditions
Quantitative and qualitative properties Treatment df Mean Sd t Sig
Stem height Enclosure 39 1.2968 .22662 .161 NS

non-enclosure 1.2890 .20289
Crown cover Enclosure 39 3.5363 2.04336 2.218 *

non-enclosure 2.7175 1.12963
Seed production per individual Enclosure 39 .5918 .45916 5.054 **

non-enclosure .2025 .16249
Production Enclosure 39 1.5637 .85259 3.619 **

non-enclosure 1.0193 .42252
Basal diameter Enclosure 39 1.1288 .39985 2.549 **

non-enclosure .9373 .25685
Stem biomass Enclosure 39 3.1675 1.29682 6.009 **

non-enclosure 1.6938 .85128
Litter Enclosure 39 2.2500 2.20219 5.431 **

non-enclosure .3527 .18082
Leaf-stem index Enclosure 39 .6198 .45521 -1.670 NS

non-enclosure .8838 .89023
*Significant
** Highly significant
NS: Not significant

Table 2: Comparing some root properties of even aged Atriplex canescens under enclosure and non-enclosure conditions at 3 soil depth
Root properties (at 3 soil depth) Treatment df Mean Sd T Sig
Wet weight (0-30 ) Enclosure 3 2416.6667 125.83057 19.340 **

non-enclosure 418.6667 127.22552
Wet weight (30-70 cm) Enclosure 3 1093.3333 51.31601 15.724 **

non-enclosure 479.3333 44.06056
Wet weight (>70) Enclosure 3 563.3333 77.67453 -6.895 **

non-enclosure 985.3333 72.14800
Dry weight (0-30 cm) Enclosure 3 1536.0000 308.00487 6.058 **

non-enclosure 384.0000 116.63190
Dry weight (30-70 cm) Enclosure 3 769.3333 35.92121 10.580 **

non-enclosure 439.6667 40.27820
Dry weight (>70) Enclosure 3 389.3333 42.77071

non-enclosure 903.6667 66.12362 -11.312 **
Average diameter (0-30 cm) Enclosure 3 20.3333 .57735 18.141 **

non-enclosure 5.8333 1.25831
Average diameter (30-70 cm) Enclosure 3 10.0000 1.00000 5.277 **

non-enclosure 6.1667 .76376
Average diameter (>70) Enclosure 3 4.1667 .76376 1.265 NS

non-enclosure 3.5000 .50000
** Highly significant
NS: Not significant

Table 3: Analyzing result of seed characteristics data by ANOVA using, at the protected site.
Protected site Sum of Squares df Mean Square F Sig.
Between Groups 22958.505 6 3826.417 450.855 .000
Within Groups 178.227 21 8.487
Total 23136.732 27

Table 4: Analyzing result of seed characteristics data by ANOVA using, at the non- protected site.
Non-Protected site Sum of Squares df Mean Square F Sig.
Between Groups 18917.724 6 3152.954 89.168 .000
Within Groups 742.557 21 35.360
Total 19660.281 27
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Table 5: Comparing some Seed parameters under exclusure and non-exclusure conditions

Seed parameters Treatment df Mean Sd t Sig

PG Enclosure 14 55.1033 7.33566 .911 NS
non-enclosure 52.4300 8.68878

MGT Enclosure 14 1.6720 1.62565 -2.066 NS
non-enclosure 3.8553 3.75682

GR Enclosure 14 1.9587 2.51710 .582 NS
non-enclosure 1.4893 1.85202

VI Enclosure 14 1.8473 .72012 -.180 NS
non-enclosure 1.8947 .72003

Seed Weight Enclosure 14 26.40 .52316 34.513 **
non-enclosure 19.39 .57538

Dry weight / wet (%) Enclosure 14 55.1333 1.64172 -6.558 **
non-enclosure 60.2667 2.54858

Mean seed production Enclosure 14 .5600 .09373 13.814 **
non-enclosure .1927 .04267

** Highly significant
NS: Not significant

Fig. 1: Comparing root weight of  even aged  Atriplex Fig. 3:  Selection of the best treatment at the protected site
canescens  under enclosure and non-enclosure
conditions at 3 root lengh

Fig. 2: Comparing root diameter of  even aged  Atriplex reduction in photosynthesis and lower activity of starch
canescens  under enclosure and non-enclosure synthase towards seed filling.the low carbohydrate
conditions at 3 root lengh concentrations  in  Atriplex  canesence  root,  seeds  and

Fig. 4: Selection of the best treatment at the
non-protected site
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high  salinity  and  trampling,  the  reduced  seed  yield REFERENCES
and  weight  [6]  (Hastrup  et.  al,   1993;   Springfield,
2002;   Begnami   et.   al,   1996)   [17]   as   well  as growth,
crown  cover,  production,,  basal  diameter,  stem
biomass, litter and could be responsible for the reduction
of root biomass and diameter of this plant within non-
enclosure site. These results supported by the finding of
[13-18].

CONCLUSIONS

Results indicated   that,   grazing   had no
significant  influence  on  stem  height  and  leaf-stem
index,  but  crown  cover,  production,  seed  production
per  individual,  basal  diameter,   stem   biomass,   litter,
of  the  even  aged  Atriplex  canescens  were
significantly greater in the un-grazed site. This result
agreed  with  [19,20]  and  except  Average  root  diameter
at  third  soil  depth  (>70),  The  root   weight  and
diameter  of the even aged Atriplex canescens at 3 soil
depth were significantly greater in the un-grazed site and
within both protected and the free grazing sites, only
those seeds were germinated that their wings were
removed [21] and between 6 treatment, the best
germination were observed when the seeds were exposed
to, cold running water for 24 hours and 48 hours in
shadow [22,16]. and results of comparing, mean seed
production, seed weight ( weight of 1000 seeds ), dry / wet
(% weight), PG, MGT, GR and Vi of even aged Atriplex
canescens seeds under exclosure and non-exclosure
conditions, showed that, grazing, had no significant
influence on these two community features, for the PG,
MGT, GR, Vi of the seed, but mean seed production, seed
weight ( weight of 1000 seeds ) and dry weight / wet, were
significant (p< 0.01) greater in the un-grazed site, the
reduction in Mean seed production, seed weight and dry
weight / wet ratio(water potential), in non- protected site,
might be due to high Clay, Na and NaCl contents
compare to protected site [23], This result agreed with
Essami et. al. [10].
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