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Abstract

A 5-week study was conducted to determine the
effects of different stocking density on
hematological ~ parameters and  growth
performance of great sturgeon. Fish were
cultured in duplicates of fiberglass tanks under
stocking densities of 50, 75, 100 and 125
fish/m3 as T1, T2, T3 and T4 respectively.
Based on the results, significant increase
(p<0.05) in total body weight and total length
were related to low density group. The lowest
mean body weight (103.26 g) and length (29.65
cm) were recorded in T4. At the end of the
experiment, Results of hematological analysis
showed changes in the stocking density had
non-significant impact on values of WBC and
MCH (p>0.05). The highest mean corpuscular
hemoglobin concentration (MCHC) was also
recorded in T4. The highest level of
hemoglobin, hematocrit (7.25 g dL? and
22.2%) were significantly associated with T1
(p<0.05).
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The findings suggested that the haematological
parameters and growth performance are
considered as a benefactor for indicating stress
in fish due to different physical or chemical

parameters.
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Introduction

Acipenseridae as a family of species of
sturgeon fish are currently considered to be at
risk of extinction, making them more critically
endangered than any other group of species.
Great sturgeon (Beluga sturgeon), Huso huso,
is one of the most important species of sturgeon
in the Caspian Sea (Jalali, Hosseini & Imanpour
2008). Fast growth rearing sturgeon as a
commercially important source of caviar and
meat in intensive aquaculture systems is
effected by appropriate and sufficient
knowledge about impacted limiting factors on
growth and improvement of a certain species
(Vlasenko  1994). Some  biochemical

parameters in cultured fish are justified by their
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importance for evaluating the general health
condition of the animals, including the possible
effects of food availability, stocking density
and presentation to stressors (Kebus, Collins,
Brownfield, Amundson, Kayes & Malison
1992; Chen, Wooster & Bowser 2004; Tintos,
Miguez, Mancera & Soengas 2006). One of the
most vital factors in rearing fish that can be a
source of stress for fish is the stocking density
(Cristea, Grecu & Ceapa 2002) and that is
precisely associated with animal comfort and
fish culture productivity (Dicu, Cristea,
Maereanu, Dediu & Petrea 2013). Current
studies relevant to stocking as a determined
factor in the economic return on production is
critical to judge the effect of the importance of
any density limits on economic stability
(Rafatnezhad, Falahatkar & Tolouei Gilani
2008). Most authors also depicted that high
stocking density may repress fish growth and it
can originate from different factors such as
decreasing water quality, social behavior and
the change in metabolic rate (Ellis, North, Scott,
Bromage, Porter & Gadd 2002; Lupatsch,
Santos, Schrama & Verreth 2010; Tolussi,
Hilsdorf, Caneppele & Moreira 2010). The
stocking density as a stressor factor was
researched on many species of fish such as
Orechromis niloticus (Yousif, 2002), Acipenser
brevirostrum  (Wuertz, Lutz, Gessner,
Loeschau, Hogans, Kirschbaum & Kloas 2006)
Oncorhynchus mykiss (North, Turnbull, Ellis,
Porter, Migaud, Bron & Bromage 2006).
Haematological  parameters and  blood
biochemistry were known as secondary stress
indicators of diseases and physiological
condition of fish (Stoskopf 1993). The stocking
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stress analysis is a requirement to argue
hematological variation due to stress (Salah &
Wael 2011). After all the identification and
control of stress were noticed for ensuring the
welfare and optimal growth of fish in captivity,
few research have examined these issues and
there are little information on species in this
field (Rafatnezhad et al., 2008), thus, the aim of
the present work was to investigate the effects
of different stocking densities on hematological
parameters and growth performance of great

sturgeon juveniles reared in fiberglass tanks.

Materials and Methods

The present study was conducted at Shahid
Marjani sturgeon hatchery and culture center,
fishery organization of Golestan Province,

Gorgan, Iran, for 5 weeks.

Experimental design

A total number of 900 great sturgeon juveniles,
H. huso, with mean body weight of 48.59+8.52
were divided into 12 tanks (1000 L, by using
water from the source water pond in this culture
center) at 4 treatments with stocking densities
of 50, 75, 100 and 125 fish/m3 as T1, T2,T3 and
T4, respectively, with three replicates. Fish
were randomly distributed (CRD method) at the
desired stocking density. During experimental
period water quality parameters were measured
such as pH, Dissolved Oxygen and water
temperature.

Before the initiation of the experiment, fish
were adapted to experimental conditions for a
week. The feeding of the fishes was done at the
rate of 5% of the body weight, three times (at
06:00,14:00 and 22:00) a day.
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Sample collection and analysis

At the end of the experimental period, in each
tank, 10 fish were randomly sampled in order to
evaluate haematological variables. Fish were
captured and blood samples were taken from the
caudal vein employing a heparinized syringe and
were transferred to eppendorf tubes that were kept
on ice until centrifugation at 3000 g for 10 min
.The count of erythrocytes (RBC) and leukocytes
(WBC) were determined as the number of
cells/mm? in Neubauer hemocytometer. The red
blood cell counts were readied by counting the
erythrocytes from 5 small squares of Neubauer
hemocytometer using Rees—Ecker diluting
(Blaxhall & Daisley, 1973; Svobodova, 2001)
Hemoglobin concentration (Hb in grams per
deciliter) was  determined  based on
cyanomethemoglobin spectrophotometry method
(Blood was diluted in a Drabkin solution) Then
the concentration determined using standard
curve (Noga, 2010). Hematocrit (Ht) was also
determined according to the standard
microhematocrit method using hematocrit
centrifuge at 13000 rpm for 5 min. The
erythrocytic indices such as mean corpuscular

volume (MCV), mean corpuscular hemoglobin

(MCH) and mean corpuscular hemoglobin
concentration (MCHC) were calculated through
standard formulas (Coles, 1986).

MCV=(Hctx10)/RBC
MCH=(Hbx10)/RBC
(Hbx100)/Hct=MCHC

Data Analysis

Analyzed in a completely randomized design
using SPSS statistical software to compare
Duncan procedure was performed at the 5%

level.

Results

Growth performance

At the end of the fifth week, changes in the
average weight of Beluga sturgeon juveniles
reared at different densities were investigated
(Table 1). Based on the results, significant
increase (p<0.05) in total body weight and total
length were related to low density group. The
lowest mean body weight (103.26 gr) and length
(29.65 cm) were recorded in T4.

Tablel Changes in growth parameters of great sturgeon juveniles during the experiment(mean+ SD)

T1

Total body weigt (gr) 125.14+14.782

Total length(cm) 31.47+1.372

105.32+14.94°

T2 T3 T4
108.26+13.47° 103.26+14.05°
35.04+1.73° 30.18+1.66° 29.65+1.78°

Means with the same letter in the same column for each parameter are not significantly different.

(T1= 50, T2= 75, T3= 100 and T4= 125 fish/m3)

Hematological analyses
Results of hematological analyses are presented
in Table 2. According to finding results,

changing the stocking density had non-
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significant impact on values of WBCs and
MCH (p>0.05). Meanwhile, the highest values
of RBC recorded in T1. The Stocking density
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had a significant effect on haematocrit and
haemoglobin concentration and the highest
values of Hb and Ht were recorded in T1. MCV
increased in high stocking density group (T4)
and showed significant difference as compared

to T1 and T2. MCH did not significantly differ
among treatments. Values of MCHC showed
significant increase (p<0.05) in T1 and this
value had significant effect in T1, T3 as
compared to T2 and T4.

Table 2 Changes in hematological Parameters of great sturgeon juveniles during the experiment (meanz SD)

T1 T3 T4
WBC (n/ml) 7850.0052.00? 8700.00+200.00° 11000.00+300.0°  11000.00+200.00?
RBC (10%/ml) 0.880-£0.001° 0.858+0.009 0.802:£0.005° 0.818+0.007"
Hb (g dI'Y) 7.250+0.06° 6.8500.05 6.70£0.09° 6.75+0.05%

Ht (%) 22.20+0.3? 21.45+0.05b 20.4520.15¢ 21.45+0.18
MCV (fl) 252.42+3.84° 250.40+9.26° 255.00+1.022 262.16+1.422
MCH (pg) 82.43+0.43? 79.94+9.192 83.550.15 82.50£0.092
MCHC (%) 32.67+0.672 31.94+0.30 32.77+0.072 31.41+0.13

Values in the same column with different superscripts for each species are significantly different (p<0.05).

(T1=50, T2= 75, T3= 100 and T4= 125 fish/m?3)

Discussion

According to finding, growth parameters such
as total body weight and total length were
significantly affected by rearing density,
although all of them were feed at the same level
(5% of body weight per day). Growth is likely
the most describable physiological parameter in
relevance to social interactions (Sloman &
Armstrong 2002) which can be estimated
readily and could be applied as a sign of social
stress (Bolasina, Tagawa, Yamashita & Tanaka
2006). Fish production function can improve by
providing environmental condition. The
physiological system of fish can be extremely
affected by a diversity of biological, chemical,
physical factors. Stocking density as the main

variable factor can effect on the hematological

and biochemical parameters of fish (Salah &
Wael 2011).

According to the researches done by
scientists, increasing stocking density have
negative impact on the growth of fish and this
result can root from the change of water quality
parameters, physical space, social interaction,
food availability, so heavily high loading rates
can end in an accumulation of un-ionized NHs,
which can affect the health and finally the
growth of fish (Wedemeyer Barton & McLeay
1990; Ellis et al., 2002; Wedemeyer, 1997,
Hastein et al, 2005; Sloman, 2002).
Rafatnezhad et al (2008) demonstrated the
influence of stocking density on growth of great

sturgeon (Huso huso) juveniles although
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reportes at all densities examined that great
sturgeon juveniles can bear high densities, but
with reducing impacts on fish growth, then they
claimed the lack of mortality refers to strong
nature of great sturgeon during the high
stocking density period. Rafatnezhad &
Falahatkar (2011) reported high survival of
juvenile great sturgeon at all densities but the
best growth (SGR, ADG, RWG) appeared at
the lowest density.

Similar results which were obtained by
Nafsika, Sofronios & Georgios (2007) that also
determined a low stocking density has the best
general performance on growth, food
utilization, body protein content of juvenile
white seabream (Diplodus sargus L.), this result
may be true that the change of water physical
parameters ends in increasing growth indicators
as an effect of density improvement and
decreasing stress.

Measurement of secondary biochemical
indicators, such as hematological
characteristics can assess the secondary
reactions of fish to the stressors. Fluctuation of
fish blood biochemistry can monitor improper
environmental conditions and the presence of
stressing factors (Wedemeyer et al., 1990;
Barcellos, Kreutz, Souza, Rodrigues, Fioreze,
Quevedo, Cericato, Soso., Fagundes, Conrad J,
Lacerda & Terra 2004). According to Hrubec,
Cardinale & Smith (2000), fish hematology
devoted great attention in fish culture to itself,
because of its influential role in indicating the
health condition of fish.

Regarding to the findings of our research,
the evaluation of RBC, Hb and Ht values

indicated significant difference in T1 compared
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to the other treatments which shown that
increasing the stocking density over 50 fish/m3
effected subsequently these hematological
parameters of fish. The reason attributed to
these changes could be the physical or
environmental stress that leads to increasing the
concentration of hemoglobin. The reason refers
to collect erythrocytes from the spleen and the
hemoconcentration because of the loss of
plasmic water (Nicula 2004).

It was concluded by many authors that
hemoglobin concentration was used to
distinguish the effect of stocking density on fish
health (Salah & Wael 2011; Kjartansson,
Fivelstad, Thomassen & Smith 1988; Caldwell
& Hinshaw  1994;  Montero, Tort,
Robaina,Vergara & lzquierdo 2001; Kopp et al.
2010).

The reduction of hemoglobin concentration
can have effect on the oxygen quantity from
tissues then cause to decrease metabolic action
and finally result in decreasing production of
energy (Montero et al. 2001). Nicula (2004)
stated the reduction of  hemoglobin
concentration can effect on the cardiac action
because the circulating requirement and the
cardiac rhythm are essential for releasing O; to
tissues. Salah & Wael (2011) during their
research about the effect of different stocking
densities on hematological and biochemical
Parameters of Silver Carp, Hypophthalmichthys
molitrix Fingerlings, reported that increasing
the stocking density caused significant increase
in values of RBCs, Hb and Ht. Haematological
changes also in jundia (Rhamdia quelen, Quoy

and Gaimard) under chronic stress condition
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demonstrated to increase the RBC count
(Barcellos et al., 2004).

The erythrocyte constants (MCV, MCH
and MCHC) were calculated by using the
values of Hb, RBC with applying the standard
formulas. The results of this present study
indicated that mean corpuscular volume (MCV)
significantly increased in high stocking density
treatment as compared to the low stocking
density. Conversely, high stocking density did
not have a significant effect on some
haematological parameters such as WBC and
MCHC. This is in agreement with the findings
of salah & Wael (2011), Charoo, Chalkoo &
Qureshi (2013). The observed non-significant
differences in values of MCHC and WBC
confirm that increasing the stocking density did
not put challenge to the erythrocytes and did not
monitor pathological condition in the studied
fish. Likewise, erythropoiesis and hemoglobin
synthesis need long time to complete and can
merely be affected in long-term adaptation
(Weber & Jensen 1988).

Rafatnezhad et al (2008) investigated the
effects of stocking density on haematological
parameters of great sturgeon (Huso huso)
juveniles and reported significant difference
was observed in haematocrit, but the other
haematological parameterssuch as RBC, WBC,
Hb concentration, MCV and MCHC did not
show significant difference.

Based on the presented results it can be
concluded that the stocking density have effects
on growth and haematological parameters. In
this condition the most efficient result was
observed in lowest stocking density group. In

case of high stocking density group, a
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significant (p<0.05) increase in value of RBC,
hematocrit, MCV, MCH, the hemoglobin
concentration and the lowest mean body weight
and length were recorded. Haematological
parameters are considered as a benefactor for
indicating stress in fish due to different physical

or chemical factors.

References

Barcellos LJ., Kreutz L.C., de Souza C.,
Rodrigues L.B., Fioreze 1., Quevedo R.M.,
Cericato L., Soso A.B., Fagundes M., Conrad J.,
Lacerda L., Terra S. (2004) Hematological
changes in jundial. (Rhamdia quelen, Quoy and
Gaimard Pimelodidae) after acute and chronic
stress caused by usual aquacultural management,
with emphasis on immunosuppressive effects.
Aquaculture 237, 229-236.

Blaxhall P.C., Daisley K.W. (1973) Routine
haematological methods for use fish blood.
Journal of Fish Biology 5, 771-781.

Bolasina S., Tagawa M., Yamashita Y., Tanaka
M. (2006) Effect of stocking density on growth,
digestive enzyme activity and cortisol level in
larvae and juveniles of Japanese flounder,
Paralichthys olivaceus. Aquaculture 259, 432-
443.

Caldwell C.A., HinshawJ. (1994) Physiological
and hematological responses in rainbow trout
subjected to supplemental dissolved oxygen in
fish culture. Aquaculture 126, 183-193.

Charoo S.Q., Chalkoo S.R., Qureshi, T.A.
(2013) Effect of Stocking Density Stress on the

Hematological Profile of Oncorhynchus mykiss.


http://ijaah.ir/article-1-110-en.html

Downloaded from ijaah.ir at 0:32 +0430 on Monday April 16th 2018

Iranian Journal of Aquatic Animal Health

International Journal of Advanced Agricultural
Sciences and Technology 2, 23-27.

Chen C., Wooster G.A., Bowser P.R. (2004)
Comparative blood chemistry and
histopathology of tilapia infected with Vibrio
vulnificus or Streptococcus iniae or exposed to
carbon tetrachloride, gentamicin, or copper
sulfate. Aquaculture 239, 421-443.

Coles E.H. (1986). Veterinary clinical
pathology. In: Philadelphia, W.B. Saunders, pp.
10-42.

Cristea V., Grecu I, Ceapa C. (2002)
Recirculating systems
EDP,Bucharest,pp. 15-17.

engineering.

Dicu m., Cristea V., Maereanu m., Dediu L.,
Petrea S. (2013) The Effect of Stocking Density
on Growth Performance and Hematological
Profile of Stellate Sturgeon (A. stellatus, Pallas,
1771) Fingerlings Reared in an Industrial “Flow-
through” Aquaculture System. Animal Science
and Biotechnologies 70, 244-254.

Ellis T., North B., Scott A.P., Bromage N.R.,
Porter M., Gadd D. (2002) The relationships
between stocking density and welfare in farmed
rainbow trout. Journal Fish Biology 61, 493—
531.

Hastein T., Scarfe A.D., Lund V.L. (2005)
Science-based assessment of welfare: aquatic
animals. Revue scientifique et technique
(International Office of Epizootics) 24, 529-547.

Hrubec T.C., Cardinale J.L., Smith S.A. (2000)

Hematology and plasma chemistry reference

intervals for cultured Tilapia (Oreochromis
hybrid). Veterinary Clinical Pathology 29, 7-12.

Jalali M.A, Hosseini S.A., Imanpour M.R (2008)
Effect of vitamin E and highly unsaturated fatty
acid-enriched Artemia urmiana on growth
performance, survival and stress resistance of
Beluga (Huso huso) larvae. Aquaculture
Research 39, 1286-1291.

Kebus M.J., Collins M.T., Brownfield M.S.,
Amundson C.H., Kayes T.B., Malison J.A.
(1992) Effects of rearing density on the stress
response and growth of rainbowtrout. Journal of
Agquatic Animal Health 4, 1-6.

Kjartansson H., Fivelstad S., Thomassen J.M.,
Smith M.J. (1988) Effects of different stocking
densities on physiological parameters and growth
of adultAtlantic salmon (Salmo salar L.) reared in
circular tanks. Aquaculture 73, 261-274.

Kopp R., Palikova M., Navratil S., Kubicek Z.,
Zikova A., Mares J. (2010) Modulation of
biochemical and haematological indices of silver
carp  (Hypophthalmichthys molitrix  Val.)
exposed to toxic cyanobacterial water bloom.
Acta Veterinaria Brno 79, 135-146.

Lupatsch 1., Santos G.A., Schrama J.W., Verreth
J.AJ. (2010) Effect of stocking density and feeding
level on energyexpenditure and  stress
responsiveness  in  European  sea  bass
Dicentrarchus labrax. Aquaculture 298, 245-250.

Montero D., IzquierdoM.S.,Tort L., Robaina L.,
Vergara J.M. (1999) High stocking density
produces crowding stress altering some

physiological and biochemical parameters in


http://ijaah.ir/article-1-110-en.html

Downloaded from ijaah.ir at 0:32 +0430 on Monday April 16th 2018

M Naderi, Effect of different stocking densities on Huso huso

gilthead seabream, Sparus aurata, juveniles. Fish
Physiology and Biochemistry 20, 53-60.

Montero D.,Tort L., Robaina L.,Vergara J.M.,
IzquierdoM.S. (2001) Low vitamin E in diet
reduces stress resistance of gilthead seabream
(Sparus aurata) juveniles. Fish and Shellfish
Immunology 11, 473-490.

Nafsika K., Sofronios P., Georgios M. (2007)
Combined effects of rearing density and tank
colour on the growth and welfare of juvenile
white sea bream Diplodus sargus L. in a
recirculating water system.  Aquaculture
Research 11, 1152-1160.

Nicula M. (2004) Aquatic organisms physiology
I. Fish physiology (vol 1), Ed Mirton Timisoara.
p. 215.

Noga E. J. (2010) Diaghosis and treatment.
Ablock well pubishing company. Fish disease.
pp. 37-40.

North B.P., Turnbull J.F., Ellis T., Porter M.J.,
Migaud H., Bron J., Bromage N.R. (2006) The
impact of stocking density on the welfare
rainbow  trout  (Oncorhynchus  mykiss).
Aguaculture 255, 466-479.

Rafatnezhad S., Falahatkar B. (2011) Nitrogenous
compounds and oxygen concentration as the key
density dependent factors to optimize growth of
Beluga, Huso huso (Actinopterygii:
Acipenseriformes: Acipenseriae), in circular
fiberglass tanks. Acta Icthyologia Etpiscatoria 41,

285-291.

Rafatnezhad S., Falahatkar B., Tolouei Gilani M.
(2008) Effects of stocking density on
haematological parameters, growth and fin
erosion of great sturgeon (Huso huso) juveniles.
Aquaculture Research 39, 1506-1513.

Salah M. K., Wael A. O. (2011) Effect of
Different Stocking Densities on Hematological
and Biochemical Parameters of Silver Carp,
Hypophthalmichthys molitrix Fingerlings. Life
Science Journal 8, 580- 586.

Sloman KA., Armstrong J.D. (2002)
Physiological effects of dominance hierarchies:
laboratory artefacts or natural phenomena.
Journal of Fish Biology 61, 1-23.

Stoskopf M.K. (1993) Clinical pathology. In:
Fish Medicine (ed. by M.K. Stoskopf). In:
Saunders, Philadelphia, PA, USA. pp. 113-131.

Svobodova Z. (2001) Stress in fishes (a
review). Bull VURH Vodnany 4, 169-191.

Tintos A., Miguez J.M., Mancera J.M., Soengas
J.L. (2006) Development of a microtitre plate
indirect ELISA for measuring cortisol in
teleosts and evaluation of stress responses in
rainbow trout and gilthead sea bream. Journal
of Fish Biology 68, 251-263.

Tolussi C.E., Hilsdorf AW.S., Caneppele D.,
Moreira R.G. (2010) The effect of stocking
density in physiological parameters and growth
of the endangered teleost species piabanba,
Brycon insignis  (Steindachner,  1877).
Agquaculture 310, 221-228.


http://ijaah.ir/article-1-110-en.html

Downloaded from ijaah.ir at 0:32 +0430 on Monday April 16th 2018

Iranian Journal of Aquatic Animal Health

Vlasenko A.D. (1994) Sturgeon status in the
Caspian Sea. The International Conference on
Sturgeon Biodiversity and Conservation.
NewYork. pp. 28-30.

Wedemeyer G.A. (1997) Elects of rearing
conditions on the health and physiological
quality of fish in intensive culture. In: lwama
G.K., Pickering A.D., Sumpter J.P., Schreck
C.B. In: Fish Stress and Health in Aquaculture
Cambridge University Press, Cambridge.pp.
35-70.

Wedemeyer G.A, Barton B.A., McLeay D.J.
(1990) Stress and acclimation. In: Schreck CB,
Moyle PB (eds) Methods for fish biology. In:
American Fisheries Society, Bethesda, MD. pp.
451-4809.

Weber R.E., Jensen F.B. (1988) Functional
adaptations in hemoglobins from ectothermic
vertebrates. Annual Review of Physiology 50,
161-179.

Wouertz S., Lutz 1., Gessner J., Loeschau P.,
Hogans B., Kirschbaum F., Kloas W. (2006)
The influence of rearing density as
environmental stressor on cortisol response of
shortnose sturgeon (Acipenser brevirostrum).
Applied Ichthyology 22, 269-273.

Yousif O.M. (2002) The effects of stocking
density, water exchange rate, feeding frequency
and grading on size hierarchy development in
juvenile Nile tilapia, (Oreochromis niloticus).
Agriculture Science 14, 45-53.


http://ijaah.ir/article-1-110-en.html

Downloaded from ijaah.ir at 0:32 +0430 on Monday April 16th 2018

M Naderi, Effect of different stocking densities on Huso huso

(Huso huso gla ale Jud wivy 5,5kas g g5 byl ciliseo oS5 il

ole> Linnaeus, 1758)

"ol x| o T b yane Al Coxs M Slolw (5500 Lugeo
Ol oBzils o S el sastiils sQL;J'ﬂ cllige saadt (6558 syl )
00995 S b wlie 5 (53,9LeS olKatils «M 09,5 T

oS
5o oz gl aleud ad; o Sles 5 (Js> sloyally p alite GlapSTy Sl ) Ban b glatin & glanlllae
oS e 5o 30 (2l VYO gV e VOB W STFL LSS LG 5o 5 )led T oo (5,00 oSSl o o oale 285
S bog)S 50 US s 5 U5 039 50 il sire Gali¥l gl 4 azgi b wizdly (29, T4 5 TIT2 (T e cou
el jo 0 s saalie T4 j5 (e (o5l YAIPO) Job g (2,5 Vo YIVE) (59 oS (P<0.05) o caalive o515
(p>0.05) cslas MCH 3 WBC ; (sl imo 5l (o515 5 cglis a5 ol ()Lis o3 gl ,zall ooy gl tole]
oS gle 5 mslSgen olime n it b ()55 T4 1o (MCHC) 503 JslS slatmglS gan Lawgia cdale o 530
sl el boazily 5. (P<O.05) gy das o TL e s 5,5 sime 5515 2 (s YYY 5 2 (s s .5 VIYO)
Alidee ploB 9 (o5 sla el 5l (U el (pols (L jslate 4y Ganie Sl )giS ) 3 Sles 5 (So>

Ay o, 8las ( Ge Slastin (o515 JB> (ol b i guads Olods

samani.naderi.mah@ut.ac.ir :J giuumo 0w o5*

10


http://ijaah.ir/article-1-110-en.html



