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Abstract. Knowledge of the Saxaul dimensions used in sand dunes stabilization is
considered essential for designing live windbreak in desert regions. This research aimed to
collect and analysis data and was performed on the pruned and control shrubs of Haloxylon
aphyllum L. in Yazd province, Iran in the last two decades. Our review clearly showed the
superiority of shrubs pruned at the height of 35 cm in comparison with the other treatments
as well as the superiority of soil surface height pruning with shoot thinning in the first year
as compared with the other years. In the present study, data of canopy diameter and height
of Haloxylon aphyllum L. from three treatments including "35 cm height pruned method",
"shoot thinning method" and "control” were collected and analyzed using a completely
randomized block design with three replications over 7 years (1995 to 2000 and 2005).
Results of this study showed that the maximum canopy diameter of shrubs was obtained in
the 35 cm height pruned method and soil surface pruning plus shoot thinning method with
the average values of 261 and 240 cm, respectively with no significant differences. In
addition, no significant difference was found for their heights (164 and 174 cm) and the
dimension of pruned shrubs never reached to the height that was obtained before pruning.
It was concluded that in designing the live windbreak with Haloxylon aphyllum L.,
considering the normal dimension of 35 cm height pruned shrubs at the executive levels as
a practical pruning method is of high importance.
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Introduction

Nearly 13 millions ha of sand dunes are
distributed throughout Iran of which
more than 5 millions ha are active and
semi-active sand dunes (Ekhtesasi, et al.,
1996). Sand storm and the movement of
flowing sands have been always
considered as one of the main problems
in these regions and its surrounding
(adjacent) lands. In order to control this
dilemma of Iranian desert regions,
biological stabilization with Saxaul has
started since 1959 (Jariani and Nateghi,
2003). Although the Saxaul is known as
one of the unique compatible shrubs, the
first  wilting phenomenon in the
afforested Saxaul areas has been reported
in Hares Abad region of Sabzevar, Iran
after 5-6 years of establishment and then,
it spread across the country (Iran) with a
greater extent (Amani and Parvizi, 1996).
Several factors have been reported to
affect the dieback of Saxaul shrubs. For
example, Rahbar (1988) stated that high
density could affect the dieback and
growth reduction of the afforested Saxaul
shrubs. Kebin (1989) investigated the
growth of Saxaul within the planted
forests of Mingin desert region of China
with the densities of 350 to 5000 shrubs
per ha. According to the obtained results,
high density and excessive consumption
of water in the soil were reported to be
effective in the reduced healthy growth of
them. Baghestani Maybodi et al. (2004)
investigated the effects of density on the
growth and vigor of Haloxylon aphyllum
L. shrubs in Ashkezar region of Yazd
province, Iran. They concluded that a
density up to 250 trees per ha was
ineffective in the plant growth and
suggested to conduct further
investigations for higher density stands.

In order to recover the increased
longevity, vigor and growth stimulation
of Saxaul shrubs, pruning operations had
been considered in the past years. Soil
surface height pruning method had been
reported as a growth-stimulating factor in
Saxaul shrubs (Alizadeh, 1981;
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Baghestani Maybodi, 1992; Arabzadeh,
1995; Amani and Parvizi, 1996).
Arabzadeh et al. (2009) investigated the
impact of pruning on the growth and
vigor of haloxylon trees in Kerman, Iran
and showed that the intensive pruning
could increase the growth, vigor and
freshness of haloxylon. According to
Perry and Gardener (2008) and Sellmer et
al. (2004), pruning is among the
operations being effective in removing
the dying status and wilting conditions of
haloxylon trees. Elfadi and Luukkanen
(2003) studied the effects of pruning on
Prosopis juliflora and showed that
heavily pruned trees yielded larger usable
wood volume more than six times and
produced 60% more leaf biomass than the
control. Annie DesRochers and Tremblay
(2009) in a study on the effects of shoot
pruning on the early growth of hybrid
poplars concluded that shoot pruning is a
useful management option to reduce the
planting stress of hybrid poplars. Albert
et al. (2010) investigated the effects of
pruning on the vegetative growth and
yield of the half-high blueberry and
showed that the yield was increased for 4
years after pruning. They concluded that
severe pruning was more suitable for
half-high blueberry fruiting plants in
northern climate conditions. Jones et al.
(1998) investigated the effects of crown
pruning in semi-arid agroforestry and
showed that tree species selection and
management will be key factors in
determining the feasibility of dryland
agroforestry systems.

Baghestani Maybodi et al. (2008b)
reported that the most massive shrubs
were obtained in shoot thinning method
by reducing the shoots to 1 to 2 branches
during the first year after soil surface
height pruning. Pruning at a height above
basal area has been also studied in
silvicultural operations, but the soil
surface height pruning method has been
generally considered in these studies. The
results of three methods including soil
surface height pruning method and 35 cm



and 70 cm height pruning methods with
control treatment  (no pruning)
investigated on 12-year shrubs of
Haloxylon aphyllum L. indicate that the
growth, viability, vitality and forage
quality of the 35 cm height pruned shrubs
were preferable (Baghestani Maybodi,
2008; Baghestani Maybodi and Rahbar,
2009; Baghestani Maybodi et al., 2006).
Boggess (1950) studied the effects of
repeated pruning on the diameter and
height growth of Slash Pine and
concluded that pruning to tree height, and
pruning to 3/4 tree height significantly
reduced the diameter and height growth.
A number of reports also are available on
the effects of Saxaul utilization in natural
and afforested areas abroad. According to
Ivakhov and Dash (1992), one to two
times rotation grazing in the growing
season has been recommended to
improve the cover and production of
Haloxylon ammodendron planted in
Mongolia. The adverse impact of clearing
a number of Haloxylon aphyllum L.
shrubs on Saxaul communities has been
reported by Shubenkina (1990) in
Turkmenistan. He further stated that after
30 years, re-vegetation was not enough in
this area.

In conclusion, pruning operations as a
silvi-cultural  method stimulate the
growth of Saxaul shrubs and its
application seems necessary for the
sustainable management of afforested
Saxaul shrubs in the desert areas.
However, using this species as live
windbreaks, the dimension changes in the
pruned and control shrubs should be
taken into consideration. In this research,
the dimension changes of Saxaul shrubs
pruned at 35 cm height and at soil surface
height with shoot thinning have been
studied in Ashkezar region of Yazd
province as a model of the afforested
Saxaul area in the desert regions.
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Materials and Methods

Study area

This research was conducted in the
afforested Saxaul area which was 12
years old with a density of 250 shrubs per
ha in 1994 (Figs. 1 and 2). The seeds of
Saxaul were sown in the pots and
seedlings were transferred to the field
after 6 months in the fall of 1982. The
seedlings were irrigated until two years
after the transfer. The shrubs were pruned
at the age of 12. The study area is a plain
located in 31°57" 33" Northern latitude
and 54° 13" 57" Eastern longitude with
the slopes less than 2% covered with
flowing sands with an altitude of 1140 m
above sea level. The mean rainfall in the
past thirty years is 61.7 mm. The mean
annual temperature is 18.1°C and
maximum and minimum temperatures are
+46.5°C and -15.5°C, respectively. This
area has a cold and dry climate according
to Emberger climate classification and
according to the Demarton classification,
its climate is ultra-dry cold (Dashtakian
and Abolghasemi, 2003). In terms of
natural vegetation, the study area is
considered as an area without vegetation
although some single plants of Salsola
tomentosa, Anabasis setifera, Artemisia
sieberi,  Stipagrostis plumosa and
Launaea acanthodes are observed on the
path of channels.
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Fig. 1. Location of the study area in Yazd
province, Iran


https://www.google.com/search?biw=1366&bih=673&q=Stipagrostis+plumosa&spell=1&sa=X&ei=pKhFVfSmJNHXaom-gYgF&ved=0CBkQvwUoAA

Fig. 2. A view of the study area in research
project ( before pruning in fall of 1994)

Research method

In present study, a field with an area of
about 3 ha was selected within the
afforested Saxaul area in the studied
region. Shrubs in this area were examined
by different pruning methods including
soil surface height, 35 and 70 cm height
pruning methods and control treatment
(no pruning). The obtained results
reported in this research indicate that the
growth, viability, vitality and forage
quality of the 35 cm height pruned shrubs
were preferable (Baghestani Maybodi,
2008; Baghestani Maybodi and Rahbar,
2009; Baghestani Maybodi et al., 2006)
by the end of 2000. After five years in
2005, data were collected on the same
treatments for canopy diameter and
canopy height (Baghestani Maybodi et
al., 2008a).

The effects of soil surface height
pruning with shoot thinning in the first
year method on the diameter and height
growth of Saxaul shrubs were studied in
an area of approximately 3500 m? in the
vicinity of the 3 ha region. The shrubs in
this area were cut by a chainsaw in the
fall of 1994 and this area was protected as
an exclosure until 2000. The results of
this research indicate the preference of
soil surface height pruning with shoot
thinning in the first year as compared
with the other years (Baghestani Maybodi
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et al., 2008b). According to the data of
two experiments and the canopy height
and diameter of shrubs for the years
1995-2000 and 2005, the between years
analysis of variance was made using a
completely randomized block design with
three replications for each of these three
methods i.e., 35 cm height pruning, soil
surface height pruning with shoot
thinning shrub and control. The between
methods analysis of variance also was
made in each year. Means comparisons
were made using Duncan test. Data were
analyzed in the SAS Software (SAS
Institute, 1996).

Results

The results of between years analysis of
variance concerning the canopy diameter
and height of Haloxylon aphyllum L.
shrubs for each of the treatments from
1995 to 2005 are shown in Table 1. The
results of the means comparison of data
are presented in Table 2. According to the
results, the diameter and height of control
shrubs did not show a significant
decreasing trend until 1999 (coinciding
with the age of 17 years old). However,
the reduction of variations started from
the age of 18 years (2000) and under the
influence of drying and weathering of
branches, the shrub dimensions reduced
steadily. The results of ANOVA of height
and their means comparison for 3 studied
treatments in each year are shown in
Tables 3 and 4, respectively. The height
of the shrubs pruned with the mentioned
shoot thinning method generally showed
no significant differences as compared to
the 35 cm height pruned shrubs. The
analyses of canopy diameter data are
shown in Tables 5 and 6. The diameter of
the shrubs pruned with the mentioned
shoot thinning method was shorter until 4
years after pruning and after that, no
significant differences were recorded as
compared to the 35 cm height pruned
shrubs.
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Table 1. Summary of ANOVA results of Saxaul shrubs canopy diameter and height in studied treatments
during the experiment in afforested areas of Ashkezr region of Yazd province

Sources  df MS
Control 35 cm Height Pruning Soil Surface Pruning
Height Diameter Height Diameter Height Diameter
Years 6 1622.877  2047.44™ 1340.22"  5212.61™ 3630.82** 17546.83™
Block 2 136.71 2987.09 720.49 1273.33 18.03 677.44
Error 12 109.44 124.93 13.12 63.23 55.84 145.09
CV.% 3.90 2.90 2.30 3.50 4.90 6.80

** indicates significant difference among treatments at the P < 0.01 level

Table 2. Mean comparisons of Saxaul shrubs canopy diameter and height (cm) in studied treatments during
the experiment in afforested areas of Ashkezr region of Yazd province

Years Control 35 cm Height Pruning Soil Surface Pruning
+ Shoot Thinning

Height Diameter Height Diameter Height Diameter
1995  280+3.43 381+£227% 111+4.4° 143 +£7.3¢ 86+1.3° 17+1.1°¢
1996 270+6.4%  402+11.1° 150 +4.9¢ 208 +6.1° 134+24¢ 172 £5.6°
1997 272+47%®  392+103? 164 +58° 233+4.9° 153+1.9°¢ 170 £ 8.2°
1998 277 +2.1%® 389+79°2 167 £6.1 % 231 +4.9° 164 £4.2° 185+ 10.8°
1999 267+19%® 399 +9.32 172+7.8° 258 +12.1° 190+7.92  233+13.8°
2000 259+99° 364 +125° 168 +7.5%® 257 £9.7°2 176 £2.0° 226 +7.8°
2005 212 +9.2°¢ 327+14.1° 164 +59°  261+13.2°% 174 £4.7° 240 +£6.9°

Similar letters in each column indicate that the means are not significantly different at the P < 0.05 level based on
Duncan's multiple range tests

Table 3. Summary of ANOVA results of Saxaul shrubs canopy height in studied treatments during the
experiment in afforested areas of Ashkezr region of Yazd province

Sources DF MS

1995 1996 1997 1998 1999 2000 2005
Treatments 2  33301.1" 16580.7 12926.3™  12474.3" 7668.3"  7514.1** 1933.4"
Block 2 45.78 38.38 7.45 60.39 47.01 211.02 352.21
Error 4 25.85 86.25 85.37 58.92 168.22 131.52 36.57
CV.% 3.2 5.0 4.7 3.8 6.2 5.7 3.3

** indicates significant difference among treatments at the P < 0.01 level

Table 4. Mean comparisons of Saxaul shrubs canopy height (cm) in studied treatments during the experiment
in afforested areas of Ashkezr region of Yazd province

Treatments 1995 1996 1997 1998 1999 2000 2005

Control (no pruning) 280+3.4% 270+6.4% 272+47% 277+21* 267+19% 250+909% 212+9.2%
35cm height pruning 111+4.4° 150+4.9> 164+58° 167+6.1° 172+7.8> 168+75° 164+6.0°

Soil surface pruning 86+12° 134+23° 153+20° 164+43° 190+7.9° 176+21° 174+47°
+shoot thinning

Similar letters in each column indicate that the means are not significantly different at the P < 0.05 level based on Duncan's multiple
range tests

Table 5. Summary of ANOVA results of Saxaul shrubs canopy diameter in studied treatments during the
experiment in afforested areas of Ashkezr region of Yazd province

Resources Df MS
1995 1996 1997 1998 1999 2000 2005
Treatments 2 102085.7"  46038.1*" 39121.8™ 34414.3™ 24238.8™ 15790.2** 6252.5™
Block 2 827.11 385.84 35.67 14.37 89.92 140.13 409.89
Error 4 442.79 96.86 277.39 292.39 587.54 394.27 425.89
CV.% 11.7 3.8 6.2 6.4 8.2 7.0 7.5

** indicates significant difference among treatments at the P < 0.01 level
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Table 6. Mean comparisons of Saxaul shrubs canopy diameter (cm) in studied treatments during the

experiment in afforested areas of Ashkezr region of Yazd province

Treatments 1995 1996

1998 1999 2000 2005

Control (no pruning) 381+22.78 402 £11.1* 392 +10.32
35cm height pruning  143+7.3° 208+6.1° 233+49°

17+1.1° 172 +5.6° 170+8.2°

Soil surface pruning
+ shoot thinning

389+7.9% 399+03% 364+125% 327 +14.12
231+45° 258+12.1° 257+9.7° 261 +13.2°

185+10.8° 233+13.8° 226+7.8° 240+6.9

Similar letters in each column indicate that the means are not significantly different at the P < 0.05 level

Discussion

The canopy height and diameter of the
Saxaul shrubs at the age of 12 coinciding
with the time of pruning operations in
late November 1994 were 375 cm and
280 cm, respectively. The canopy height
and diameter of this afforested area were
reported as 390 and 287 cm in 2 years
ago (1992), respectively (Zarezadeh et
al., 2002). Therefore, according to these
data, the control (no pruning) shrubs
reach to maximum diameter and height
growth at the age of 10 or earlier. The
control  23-year-old  shrubs (2005)
showed an approximate reduction of 74
cm in the height and 63 cm in the
diameter as compared to the peak
diameter and height growth (at the age of
10). The maximum height of mentioned
shrubs was reported to be over 200 cm
(Mozafarian et al., 2000) and a height of
3-5 m was reported by Arabzadeh (1995).
It is clear that the canopy diameter and
height of this plant vary in different
climatic and soil conditions as well as the
species nature, and the results announced
for the study area are extendable to the
similar areas.

Pruning operations stimulate the
regrowth of saxsaul shrubs (Alizadeh,
1981; Baghestani Maybodi, 1992;
Arabzadeh, 1995; Amani and Parvizi,
1996). Several reports are available about
the positive effects of pruning on the
plant ~ growth  (Valentine, 1990;
Baghestani Maybodi, 1996; Moghaddam,
2009). In the afforested areas of
Haloxylon aphyllum L. in Ashkezr region
of Yazd province, pruning to a height of
35 cm has been introduced as a superior
method for silvi-cultural operations and
the rejuvenation of 12-year Haloxylon
aphyllum L. in this region and similar

areas (Baghestani Maybod et al., 2006;
Baghestani Maybodi, 2007; Baghestani
Maybodi and Rahbar, 2009). Increasing
trend in the dimension of shrubs which
were pruned with this method continued
for 5 years after pruning. According to
the obtained results in 1999 and 2005, no
significant increasing changes were found
for the canopy height and diameter of the
shrubs which were pruned with this
method during a 6-year period.
Therefore, by the means of pruning, an
increasing trend in the dimension of
pruned shrubs will not continue for a long
time, but over a period of five years, the
stop in diameter growth and even a
significant decline in height growth are
obtained. Applying the mentioned
pruning operations, the plants with open
and tall branches become short and dense
and therefore, their dimensions will never
return to the size they had before pruning.
This issue should be taken into
consideration in the time of initial
planting so that no problem is created in
terms of soil conservation due to the
reduction in plant dimension. The peak
canopy height and diameter of the 35 cm
height pruned shrubs reached to 261 and
172 cm, respectively. Such a height will
be sufficient to prevent the movement of
flowing sand because about 90% of the
sand particles may rise to a height of 30
cm through creep and saltation
(Ahmadi,1998) and only 1% rises over 1
m height (Rafahi, 1999). According to the
investigation conducted by Ekhtesasi et
al. (1996) on the movement of flowing
sands in the study area, the amount of
particles transported at a height over 1 m
was reported to be 3%. Although by
reducing the height of shrubs, less surface
of soil is conserved in the direction of



wind, these shrubs are less fractured in
dealing with severe storms.

The soil surface height pruning
method with shoot thinning in the first
year was introduced as a superior method
among the other pruning methods
(Baghestani Maybodi et al., 2008b).
These plants reached a maximum height
of 190 cm in the period ending 1999 (five
years after pruning) which is significantly
higher than past years. In addition, in this
year, the diameter of these shrubs was
reached to the peak but it was not
significant as compared to the following
years. Considering these data and the
conditions of the studied region and
similar areas, an upward trend occurs in
the height and diameter regrowth of the
species pruned with this method like “35
cm height pruning method” in the first 5
years after pruning. These results are not
in agreement with the findings reported
by Jamzad (1992) recommending the
shoot thinning in order to achieve the
trees having a single, strong and long
stem and in some species, they include
different varieties of Salix, Tamarix,
Poplar and Zelkova. It should be noted
that in this study, the thinning of shoot
was investigated while by subsequent
operations such as cutting or shortening
of secondary branches, it is likely to
reach the dimensions and forms different
from what was found in this study. The
mentioned operation after general
pruning is common for the fruit trees
(Faust, 1989; Khoshkho et al., 1992);
however, the application of this method is
not feasible for Saxaul shrubs, especially
in large scale. Although the plant form of
the mentioned shoot thinning shrubs
returns to a normal shape but it will never
return to the size they had before pruning.
On the other hand, the possibility of
contamination with pests and diseases is
higher in shrubs pruned at soil surface
height (Shamszadeh and Baghestani
Maybodi, 2003). Therefore, the normal
dimension of control (no pruning) and 35
cm height pruned shrubs should be taken
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into consideration in the sustainable
management of reclamation area and
designing live wind breaks with
Haloxylon aphyllum L.

Literature Cited

Ahmadi, H., 1998. Applied Geomorphology.
University of Tehran Press, Tehran, 340pp. (In
Persian).

Albert, T., Karp, K., Starast, M. and Paal, T.,
2010. The effect of mulching and pruning on the
vegetative growth and yield of the half-hight
blueberry. Agronomy Research, 8(1):759-769.

Alizadeh, M., 1981. Preliminary report of top
pruning program of saxual in Sabzehvar.
Research Institute of Forests and Rangelands,
Tehran, 25pp. (In Persian).

Amani, M. and Parvizi, A., 1996. Saxaul
silviculture. Research Institute of Forests and
Rangelands, Tehran, 118p. (In Persian).

Arabzadeh, N., Khavarinejad, R. A., Emadian, S.
F., and Heydari- Sharifabad. H. 2009. The
Growth and Vigority of the Hand- planted-
Haloxylon trees In Kerman, Iran. Jour. Asian
Journal of plant sciences, 8(7):474- 482.

Baghestani Maybodi, N., and Rahbar A. 2009.
The effects of density and pruning levels on old
saxaul life period and vigority of planted forests
in Yazd province. lranian Jour. Forest and
Poplar Research, 16(3): 419-430. (In Persian).

Baghestani Maybodi, N., 1992. Report of field
survey of pruned saxual forests in Ashkezar of
Yazd. Yazd Natural Resources and Animal
Affairs Research Center, Yazd, Iran, 5pp. (In
Persian).

Baghestani Maybodi, N., 1996. The effect of
pruning on growth and development of
Seidlitzia rosmarinus and the best usage of its
annual production. Research Institute of Forests
and Rangelands, 143, Tehran, 48pp. (In
Persian).

Baghestani Maybodi, N., 2008. The Effects of
Some Cutting Height on Growth of Old Saxaul
(Haloxylon aphyllum L.) Afforestation in Yazd
Province. Jour. lranian Natural Resources,
60(4): 1241 — 1254. (In Persian).

Baghestani Maybodi, N., Abarghooii, H. and
Zarehzadeh, A., 1992. Socio-economical
situation of Shahid Ayat-Allah Sadooghy of
Yazd desertification research station. Yazd
Agricultural and Natural Resources Research
Center, Yazd, Iran, 8pp. (In Persian).



Baghestani  Maybodi, N., Rahbar, E.,
Shamszadeh, M. and Rahbar, A., 2004.
Investigation on the effects of several pruning
methods on the growth and vulgarity of old
saxual man- made forests in Yazd province.
Final Report of Research Plain, Yazd
Agricultural and Natural Resources Research
Center, Yazd, Iran, 46pp. (In Persian).

Baghestani Maybodi, N., Zare, M.T. and
Abolghasemi, M., 2008a. Changes on canopy
cover width and height of Haloxylon aphyllum
L. species stimulated by pruning, in one of the
afforested areas of Yazd Province. Iranian Jour.
Range Desert Research, 14(4): 478-489. (In
Persian).

Baghestani Maybodi, N., Zare, M.T. and Karimi,

A.A. 2008b. Effects of top working and shoot
thinning on dimension of old Saxaul
afforestation in  Yazd province. Jour.
Agricultural Sciences, 13(3): 657-667. (In
Persian).

Baghestani Maybodi, N., Zare, M.T. and
Shamszadeh, M., 2006. The effects of plant
spacing and previous silvicultural operations on
old Saxaul forage quality of planted forests in
Yazd province, Jour Pajouhesh & Sazandegi,
73: 84-89. (In Persian).

Boggess, W. R., 1950. The effect of repeated
pruning on diameter and height growth of Slash
Pine. Jour. Forestry, 48(5): 352-3.

Dashtakian, K., and Abolghasemi, M., 2003.
Determination of the geographical domain of
Yazd province desert. Final Report of Research
Plain, Yazd Agricultural and Natural Resources
Research Center, Yazd, Iran, 221pp. (In
Persian).

Des Rochers, A., and Tremblay, F., 2009. The
effect of root and shoot pruning on early growth
hybrid poplars. Jour. Forest Ecology and
Management, 259(9): 2062-2067.

Ekhtesasi, M. R., Ahmadi, H., Baghestani
Maybodi, N. Khalili, A. and Feiznia, S., 1996.
A study for ascertaining the origin of sand
dunes in Yazd- Ardakan plain. Research
Institute of Forests and Rangelands, Tehran,
Iran, 260 pp. (In Persian).

Elfadi, M. and Luukkanen, O., 2003. Effect of
pruning on Prosopis Juliflora. Consideration for
Tropical dryland agroforestry. Jour. Arid
Environments, 63(4): 441-455.

Faust, M., 1989. Physiology of Temperate Zone
Fruit Trees. Wiley-Inter science, New York, 338

pp.

lvakhov, B. & Dash, D., 1992. Current state and
basic measures for conservation of arid

Simpy'BHE Rigrgardnt et Unrélistdred version - http:/avww EPRBERLY G0 et al. /162

ecosystems in Mongolia. Problems of Desert
Development, 5: 56-60.

Jamzad, Z., (translated), 1992. How to prune
almost everything, Research Institute of Forests
and Rangelands, Tehran, 192pp. (In Persian).

Jariani, M. and Nateghi, D., 2003. How to know
saxual better Pek-e-Sabz Newsletter, Iran Forest
and Rangeland Organization, especial issue on
world day of desertification, 51-54. (In Persian).

Jones, M., Sinclair, F. L. and Grime, V., 1998.
Effect of tree species and crown pruning on root
length and soil water content in semi-arid
agroforstrey. Jour. plant and soil, 201:197-207.

Kebin, Z., 1989. The growth of man-made forest
of Haloxylon ammodendron and their soil water
contents in the Mingin desert region, Gansu
Province, China. Jour. Arid Environments, 17:
108-115.

Khoshkho, M., Shibani, B., Rohani A. and
Tafazzoli A. 1992. Principle of Horticultural
science, University of Shiraz Press, Shiraz,
566p. (In Persian).

Moghaddam, M. R., 2009. Rangeland and range
management. University of Tehran Press,
Tehran, 480pp. (In Persian).

Mozaffarian, V., Mirvakili M. and Barzegari, Gh.,
2000. Flora of Yazd. Yazd Press Institute, Yazd,
472pp. (In Persian).

Perry, S. and Gardener, M., 2008. Pruning
flowering shrubs. Colorado State University
Extension, Garden Notes No. 619, Larimer
County.http://www.ext.colostate.edu/pubs/colu
mngw/gr080426.html.

Rafahi, H. G., 1999. Wind erosion and its control.
University of Tehran Press, Tehran, 320pp. (In
Persian).

Rahbar, E., 1988. Interrelationships of some soil
physical properties population density and
precipitation on vigority of Haloxylon spp.,
Research Institute of Forests and Rangelands,
Tehran, 72pp. (In Persian).

SAS Institute., 1996. SAS/STAT Software:
Changes and enhancement through release 6.11.
SAS Inst. Inc., Carry, NC, USA.

Sellmer, J. C., Cotrone, V. J., McGann, M. and
Nuss, J. R., 2004. Pruning ornamental plants.
The Pennsylvania State University Extension
Bulletin.  No. AGRS- 95, pp: 28
http://pubs.cas.psu.edu/FreePubs/pdfs/AGRS95.
pdf.

Shamszadeh, M. and Baghestani Maybodi, N.,
2003. Pruning effect on important pests density
of old Saxaul in Yazd province. Jour.


https://www.google.com/search?biw=1366&bih=673&q=Haloxylon+ammodendron&spell=1&sa=X&ei=9klGVdPZKoHmUtOTgcgK&ved=0CBkQBSgA
http://pubs.cas.psu.edu/Free

Simpo PHPFARETR- 2P St UM teistered Version - http://mwww.simpopdf.corfifects of /161

Pajouhesh & Sazandeghi, 60: 17-20. (In
Persian).

Shubenkina, E., 1990. Black Saxaul (Haloxylon
aphyllum L.) Communities of the Sarykamysh
Depression and their degradation under the
effects of cutting. Problems of Desert
Development, 4: 39-44.

Vallentine, J. F., 2001. Grazing management.
Academic Press, New York, 659pp.

Zarehzadeh, A., Rahbar, E. and Abolghasemi, M.,
2002. Optimizing saxual forests intensity in the
afforested desert areas of Yazd Province, Final
Report of Research Plain, Yazd Agricultural and
Natural Resources Research Center, Yazd, 134
pp. (In Persian).



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

39 ol 8,5 g Haloxylon aphyllum L. 4555 ojlal g 595 Sldes 35U
32 pliwl (Slle Gblo S jglgn Lo

Eesly H o &kl (g1 sl ‘d“s..\.g.o Sl yol

(Jgimno 085)55) 33 ¢yl g @alio 3 (55,9 Ol 35 50 (g Hludilo™
N_baghestani@yaho0.com :Susg ySIf ey

1955 @0 5 S i o o5 yo cSliniind ks o slil 7
O3 bl (sxaub 2sbo 9 (659l liudiznd' 35 o (518 &5 po ol I bl )5 &

WA/ /YA edl o &b
WAL/ YWY 2oy o )b

FbLe ols) clddule csdi )5 ool 3590 E6 sloamis y ojluil 5 BT 00K
o2l 39 005 (0 Cgmmo (55958 & yol GbLw (n] 55 0ui (SOl (>1b Hekie 4 Sy
agS Wl g oad (o o )0 (59) p 485 W ygo (Sl byl ggome Slrgh
ol 3 eamds phcto gl .Cuwl 00305 5950 aB0 93 Job j0 03 (Sl b yo EU olew
IR0 b dmulio 58 (5 kel YO gLyl 50 ool gy aasis ;3 Co jo ke b Gidg
2w am Cond ol Jlo 50 s SST L (6 25 0gad 655 32 o g 2 Ll )]
o gLl g yhad oulls (g ojlul srosld ol gdgh o .Cawl 00gs g &5 (sl Lo
L holai Jol5 cbSal b <l 55 FVFITAR) lu 1Y 0,90 b boagly ol Gicey
slod duw gLodls (g ylol ulomi g 4y s ilasd 5 51,8 (g lel Juloni g s 52n 9590 51,55 duw
28 = aalllae JLow ;2 50 wall g s S5 L (62 S o5 poniil YO gl 51 (0
Glpazis )0 )0 a5 315 (LAS (o) (0] gl b plil (Solad ol glassh )b JB
SLaslowd j0 agS (ul by gl yh3 iSTus wilosg yiSar 98 wald jlo)lgad ool (w o
e 42,10 (Fme D9l (ygu Comr ST b (6 S 09 9 (6 orili YO gL 51 o p2
WE g 15F o jmo s 10 i gl cyahs b BT £ 030l g yiamiils YFo g Y5V ol
OLBLS (xmb oIl 4 4z gi EU olow 4igS L o (Kol (2 1yb 5 w0 ol
=121 Tolbw )0 plmil B (o p® 0gnd (Jlgie 42 45 (6 o (FHLw YO gL 53 ouds (o y»

A3 ,5 (B yro

33 0 oSl ol o3Il 40 8 g b (bl Cwws LUK (U guuds CladsS



