Oy (e 551 pwign (2855 pole Alome
VYAV aio (VY4AA JL@.: gr-:mz‘,% GJLQ—.: grg-; dL.n

A G168 £ 55 5 S Sl sas  JLSis Ol I L5

&y s> (Ammodendron persicum) J\s 5 3 oS SKih o8 3

s Sl S

. \E3
Y‘-SJ.C‘LN-LWG )}ir.:.w)r.k..w

VWAV 15 dy b \WAA/YA il 5 g

AL

Wbl ol (el Gald sy e 8 e St ST 3 Gl 4 e (LSS O 2 53 3 SHL 358
S b ALS Gl S s 5 S et 5 (S Sl st DS Lss e Sl ke pds Sl
L;)bﬁb‘}‘” A ub;:_vl ‘Aﬁ J:b\.a;- (jJ; o 092 UJ«‘ L 45 dbﬁb é.;}.vj a@aﬁﬁ-s gAJLAn)‘jli ;)Lv t_i_’v' DL r.:.LB\ j,‘.'?."""
ﬂ(\Y"\\/_W’ﬂ?)&i:'-;l:.:M}) YAPLNYAD) s o sl Jlu 55 5 i O 5 Olej s L;al.:f sy 5 S
LS"L;.«.:_JJ 3 A;:ﬁ QL;—~.P}«0->' J\_a;l rl}u‘ uﬂ}b:..d A_J)?:)L@-?: L}“‘b (SPI) OJU.:!J‘)‘JUL:.«.N‘ JL‘)L: JL..S\.«;?- uﬁ?-u JNLW‘
2l s sl Gl S Sl 5 65 e laali 5 e (IS LS d s Ao AE e o LST s S
k_gb- CL._\::‘ C,dj.b‘)jéijﬁ‘ C"'.’.\"’Uh ‘dﬂ)jd:"l‘fg‘ a.:.:-\:-.&\)&:a-k:—\ﬂ ‘Lf‘; d‘ﬂ.ﬁ LJLA aJ)'L” C,.Js.’\f)‘ o ‘\Sb‘é QL:.q
PLS b dos Gemmen (Canl 03 S Iy o 5y S 4 g 2l 50 S Bl Ll atdls (ols pme JialS
L;\s\.'.jf el (4.3)§ A« au'jf YYD Js ke g(@fju\‘ A5 b VY BYO/Y 5D a4l slaas (AYVYY & 70 50
3 S e s P<+/0 V) sl azils (gyls gme Jaal3l (VO 4 0 /VF 5 gla S Sl 5 mals (/AYY a4 YY)
Sl Sal 5 JT ol oS iY o ys Sl i 45 das o LS G (Sladl sl 03 S ok Clns Cund s 4 o s

.JJ.SL;G fkp_d\ CxSa

rostampour@birjand.ac.ir «J st sdivs 5 iz o oKD (s 3 lazes 5 b cle 0dSiSls Hbstewl
NUPSUTIN (] PSSP & e 0asCails Skl Y
DOI: 10.22052/deej.2020.9.26.41



VARl coiindigamns 0 3louds o Jlw ¢l ponmmnsgST (oo (R gy ool aloxo AA

SSsged lilylS s LS i s b oadaly s
TSN T S P SRS
S s S La sl 31 055 e e (555 alsa s
DLt (il oS aigle W5 5 o SUL S S s
A5 5 oS SHOL STcal es g o Sy e &S s
Sl S o Sl 03 2 S e AL o e
O B ilas Lnesls iy e acglin Laosls « juios
Al el 5 oLl el ol S s aS L
o3l 535S 55 Sl b ol e s SO AL 0l
3 GSel gl a5 ol (g xS o3Il sla, 5816 5 550
A2l s 33l OF (g5 SLedbl Gl 5 oy i
OLE e slol 5 oS oulidlon ST Sledbl ol o
5 2l DUl 51 A0 e 53 Sk o Ans e
YA OLLSn 5 S50 sl es gy g ke SIL
(YN0 (gle

Sl St Gblis ol anb Glapi 51 s
s Al e 5 et S s ot gl Sk
5l ol Ctled w3l as o ul Gy e L e
o= Sl o 5058 Sl U culs S5 ol
Sl 3V g ol plies gl 05wl Lol
Goslpmemr Sde Jsb 5 g Bl 5l 315 Sl iz
o 3 LSl ol gl B AL Ll s el
ol il s U e St eddasls gla hy,
OLSGe 5l S de laesls sl (55,0 250 b yre bl
03 e dSt o Wl e Slalie (55 b alie Oleg 53 5 alie
203 533, S 6))T@°->.' s St a5
L 2,5 L1 bl osse wlie by iS55 (g Se sl
OHLSan 5 S350 25,5 Lol =S e O
(YA

ALS i S DU s o
Gl a3 § &) o (g3 Silidios (i bl &l
s g oLl Lol 51 gslins & &S

5 ALS i Ol (1888) 0 LKen 5 Sl

SITPO Il 53 1 5 Ol 0 Say Wil 0 gmdy (2l S

-

A i
O Sistaas 5 Kt Gble js a0 s -
L0l 51 s pe e e 55 Bl Julge ibos
s b 3TN0 O 5 K)ol )3
OlalS ddy baoes 1 e Jalse olad o oliens 8
e 3 OlalS uiy e Olpea St 3108 e b
5 S by (Dl a3 Oy il ol G
(Ve ((Soalor gl 5 485030 el a8 S IS s,
3 e Slhes ol SIS 50 olalS w6, e
AL O Aty B ol e Ll gn 5 il o3
TY DL 5 G 23) 3,108 6 2t

Jele cn e ls 0L Dl (el Julge o
5 S bl oLl mS1 L s ) s S
(Sl gl 5 A 35 e St e
Sl 5l (K Olseay ol ans 53 5ol 55008 (Te)
il s ey O ) e s slses s~
ALS S b St Sl i Slides
Sl e 53 oS ol O Sy b los S sy 2 o515
oalS (IS gladaly (S Sl SN b il
Sl 0L 53 e s ALS iy e
VN0 O 5 Sl smes YN (s S 5 (S psn 0

sy Sy Sl Ol adllas glas 8 51 S
5 Ssmws) Cml ab0Lks U5l 3 0T Coenl (aLS
Gl a3l e 5l ks 3 g8 X55 (Y10 Ol
Lan 5 oo ey Jdsa b 5528 sl sl Ciloie
ol 3 Ses 5 skl oo s Esl e delal Loyl 5
S0 Dl (Y (i) sl el bz S
e Il sl o e Sl s olgasol bl 51 b
3 leasol a8 S bl o3 aS ool b
£28 SS& Olge |y it

5 SSED bl 53 l J 0I5 0 et 23 L
Cel g S AlS mig 5l ol bl il L s

Ol o lidlgn Ll SUS 53 (il ol o gead &3 L

1. Davis



Mo el (S oo s LS slaigS g9 9 S Slwogas p (Jslis Ol 1 b5,

el 63 g2 13 gmn o 5 LS

AL i St Ly V8AY) OKes 5 | s
5 LAT0 ladle b s 6555550 ol s
Foe el S ege 45 L) o s 5 035 anlllas
Slaslis aadllas 5550 ddlaie LS iy Ol a
G

Ly oy Jlslis S 3 (Y 8) oL e 5 K55
Shesliaad LYY L VAAY gladlw (b s w5l
AU S a5 A S e slesl el slaesls
SalS 4 e 530l alS LS g S JLSCis
B @l e g

Ot Ly Sl S (Y 0L 5 15
LY LY L;uduujpu)ﬁjé\f@g?&:ﬁ
ol Sl bl S sz o 5 Gl S sl
ol b ALS S (S pale Al S el
Sl 5 b Sab boss cade (Sas b
2 S

s S Jell oS s g e Dlide 3 Lol
Sl 0l gy SlS oy 5y gl il i 4y
s ol 53 5 (Yot O Sas 5 K o)
315 55y SA Olidss

Conoy s S ol a2l (i ol s
st Ol il 53 dls s oKy (ALS
Ammodendron persicum __ols ft—" Ldbsos ol
ddlate )3 S 55 805,00 ) et s ool gl S
Rl Lolan 1) sl 5 ¢ 520 LS daalr 5608 5
LS sl 5 S e S| pl o LS gl S
O Sl 8 5 Ol slapd o S5l as esls
el a5 60h aenl 155 e Al pl 55 e
oy 5 oS 5 dlate s Btes Ol s oS o
sl Gy Bl st S8 Al 53 s

(S ) el al aalsl 5 Olsldl i8S B ol oKy,

1. Hennessy
2. Zhang

3. Zhao

4. Jastrzebska

Ao S Lk e ol a5 WS e VTV L
5 sl S asllas 550 dalate 3 ALS s Ol kS
S el Slad S sl e 5 03, S i gl
el 5l S SV b S 4 AUl lags iy s

L5 5 A s ol (T V) O 5 S
Pl \WAY L5 ATVA sladle b 1 o3 0l il 10
13 §samass blis ol e o8 313 0L ol s
b glaoge QLS tres b a)g 5 S AU Ry
S Gt dosn by adllngms SU S5 0 S
s e polatl s |y alS iy

S WS35 st 0> (V) OS5 Ll
S b Ok Ol w5l 3 W5 5 AL i
S ey ol 4y OYAYITAY) Wllg 5555
ol 0350 bLS I 53 SSL L ud s 5 idy Ao
AL oSl a8 placilu iy 534S g sbas
WA Jlw 5o slg 5 Ol 55l 03 AL o s e
Lo Slee OF ol gy o35 Ladlo bl 5l 2
e sladle plo Sl i dle ren 5 A58 5 iy
sl 03 9 axdllas

s ALS Sty Sl (YT sy
23 o s dilaie 53 S plesd 5 (S5 sa S
Jl 3 3 ge Sledbl L 1 ol 5 gy o 1 VT4 JL
Cond g 45 313 OLas sdelomsas b oS anslie VTVO
La;i_qjﬂl_wjﬁv\_woj_:c_aqdd_g:d_gd_ibéu-
RGIUH PN V- S

S AL St SR (V) DL 5 a2
LAY Jlo 51 ol ol 5s Jbsds '@;LBT S
lolgr 555 Gy oS dd S a5 Lisls plnsl VYR
Lyl 5 o s sl 5 S5k Sl b Coline
23 ol g edls OledS euidlesl op g e
Sl ds 4S gy sba il alS by Ol s X,
Agropyron < Jaz 3l i Oled S 5 sy

tomentellus «cristatum

9 Festuca ovina Bromus

Lol s dss 53 Js 035 )ls sxe Koeleria caucasica



1WA 5l comiedogomnn 6 ylous ot Jw ¢yble e gST oo gy sole dlxo

5 Sl Ll as el ol g ool ol Jlsee

§ o L oails 6;:55 Jls s o8,

LS, g3l se

G 55

Sl STy Jbss Sah olSo 3 55 G [yl
(o5 25 Sl 55 ) STl (5051810 ol
o sk 100 cailes VL SLL Sl oS s e OLES
Sl 3,8 il a3V F/0 adlais BV (los Lo ge
.w\&:..:'-tjjj\ ol By a ulur_m O K
—Ammodendron  persicum a4k I 3

.Cl Stipagrostis pennata

]

o

Qo
|

ramdes) YL S5

n = &

o (=] 8 (=]

AF-AL
A-Ao

Ao- A%

AAY

AV-AA
M-AY
A4

q.

S s ol sy ol (5B oS 5 dalate o> (Yo
Sl Sy elma b 5 I B8 Olgea 45 )l ol s
ol dwloes LS AVITY o0 o4l sl dakes Ol
Sleo o WTFA Il 3 Ol 5 b sl JS 5051 .l
Ol Jls g3 olSe 3 Ol |y eV or Comlis o
55 el AT s oS ol asls 5 blis (5 Cod
Al s lnl il ) s JLSis 5 Il slaesss
el s il
@\r;);oﬁg_w\v_i:}gpmd\@fdbﬁ
b U 55 658 55 3 ol ol fass e el
osas iy 5l e e VO s> VL Sus L
o508 5 ol glaaly;y bawy 5 5 2lS ol Glay et
s S 4 Caglis LY 51 S elS ol s
(YT (S pale gl 5 alaim Y0 IS 5) 555

04—

av-or —

A4t

PR S—

as tn-‘:_

1 a.\f-l_

W ———
NIRRT e —

OYAALNYAY 5D Wluos 5l 595 S )3 andllae 5 50 ik GV S5,k :Kike :(1) JS2
Figure (1): Average annual rainfall of the study area for a 15-year period (2004-2019)
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Table (2): Range of scores of four factors in determining the range condition by four-factor method
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Figure (2): Standardized Precipitation Index (SPI) values for different years in the Amiodendron persicum reserve
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Table (3) Mean + standard deviation of soil physical and chemical properties, t and significance level in 2007 and 2018 in the
Amiodendron persicum reserve

Sig. t v Jl. WWAS JL A5 S bl
-Y/04 AQ/Y 0TV AV/YYEY/5Y B o
VYY) EYE /A0 (RVALE= JH Lo o
—4/A0 Ve/NY Y00 VIAAE+/QY W AW
V4 YVE/0F XS /Y e ekes g S S cals
/oy —Y/VO NAREVY V/EYE /O PR
ns «/\# \/¥8 YV NINEVias Aoy Sl
ns +/+A =V/AA VE/AYEY/0) AAAESVAT Ao Sal
--------- e v/ YY/AVEN/YY \EZAREaVArd B glsl asb,

* Significant at p = 0.05, ** significant at p = 0.01, *** significant at p = 0.001, ns not significant
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Figure (3): Soil texture according to soil texture triangle in 2007
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Figure (4): Soil texture according to soil texture triangle in 2018
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Table (4): Status of Hydrologic soil groups in the Amiodendron persicum reserve by SCS method
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Table (5): Ground cover (mean + SD), t and significance level in 2007 and 2018 in the Amiodendron persicum reserve
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* Significant at p = 0.05, ** significant at p = 0.01, *** significant at p = 0.001, ns not significant
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Table (6): Range condition and range trend in 2007 and 2018 in the Amiodendron persicum reserve
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Table (7): Density and numerical indices of biodiversity (mean + standard deviation), t, significance level and similarity indices in
2007 and 2018 in the Amiodendron persicum reserve
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* Significant at p = 0.05, ** significant at p = 0.01, *** significant at p = 0.001, ns not significant
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Extended Abstract

Introduction: Lack of rainfall and the subsequent drought could lead to changes in rangeland ecosystems.
Monitoring rangelands to distinguish climate change from management is considered as one of the favorite research
areas among range experts. Several studies have so far conducted on the effects of drought on vegetation in
rangelands whose results indicate that vegetation and species density are strongly affected by drought. For instance,
Zhang et al (2016) investigated the drought events in China over the period 1982-2012 and examined the impacts
of droughts on vegetation productivity. The findings of his study showed that vegetation productivity was
significantly influenced by droughts, and that the effects of drought on vegetation productivity varied with
vegetation type. It was also found that from among major vegetation types, grasslands displayed the greatest
sensitivity to droughts. However, the impact of climate change on biodiversity indicators has been underresearched.
In fact, the problem of biodiversity response to changing microhabitat conditions has not been fully elucidated
(Jastrzebska et al, 2009). Therefore, Ammodendron persicum reserve was selected for an investigation of trend
change of soil physical and chemical properties and plant biodiversity inn response to climate change.

Materials and Methods: Having studied the region's climate and annual rainfall, soil and vegetation sampling was
done at a specified time and place in wet (2007) and dry (2018) years based on Standardized Precipitation Index
(SPI), taking a specific framework into account0. Inside the reserve, three points were selected as the known sites,
digging 10 soil profiles 100 cm deep in the places that had already been determined. Physical and chemical
properties such as soil texture, EC, pH, Organic matters, lime, and soil saturation were identified at the soil
laboratory. In order to determine the plot size, a minimal area method was used for sampling. In each plot, a list of
plant species, density, the percentage of canopy cover, stone and gravel, bare ground and litter were recorded. As
for setting the range condition and its trend, four-factor and scale methods were used (Moghadam, 2009). The total
vegetation, litter, soil, rock cover, species density and biodiversity indices such as total richness, average richness,
Shannon-Wiener diversity index and Simpson dominance index, were also estimated. Furthermore, physical and
chemical properties of soil, vegetation cover percentage, and the number of individuals, richness and diversity of
two years were compared by the t-test.
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Results: The results of the study indicated that after 11 years, the amount of sand, silt and pH increased and clay,
electrical conductivity and soil moisture content decreased significantly. Soil texture had also changed from loamy
sand to fine sand. It was found that Amiodendron persicum reserve was changed from the hydrologic group B to the
hydrologic group A because of drought. Moreover, differences of density, total richness and Shannon-Wiener and
Simpson dominance indices were significant at 0.05 and 0.01 between 2007 and 2018. Also, the percentage of
vegetation and rock cover, species density, total richness and species diversity showed a significant decrease, and
the range condition changed from moderate to poor. However, there was no change in the soil organic material,
lime, litter, and bare soil percentage.

Discussion and Conclusion: The soil and vegetation of the study area have undergone some changes due to wind
erosion and the recent 10-year drought, the first of which seems to be the change in soil texture. Actually, the soil
texture has changed from loamy sand in 2007 (as wet) to fine sand in 2018 (as a drought). In a similar vein, Zhao et
al. (2006) investigated the effects of desertification on soil and crop growth properties in Horqin sandy cropland in
Inner Mongolia, north China, concluding that wind Erosion increased soil pH from 8.66 to 8.92, and that soil clay
and average soil moisture decreased by 59.6% and 51.8% respectively.

The findings of our study suggested also a slow change in the percentage of litter, soil organic matter, and lime, and
that drought, except for the average number of species in the plot (average species richness), had a significant effect
on other biodiversity indices including the total richness, species diversity, and species dominance, resulting in a
decrease in the number of species (total richness). Furthermore, the shannon-weiner diversity index was found
between 2007 and 2018. It could be argued that the area has barely been covered by annual and seasonal species
due to drought, and there are perennial species such as Ammodendron persicum and Stipagrostis pennata in most
sampling plots, leading to an increase in the dominance of Simpson index in 2018.

Keywords: Climate change, Soil Characteristics, Vegetation, Species Diversity, Amiodendron persicum.



