[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

0«15515 S oKl
"OLS pg o j cBlis" 4 pli

23399 0 Lo et 098

http://pec.gonbad.ac.ir
Wy — 395 2bd Jow 31 00law! b (13 go HALS 1 o198 (51 3> wlio yloj i

T soladin 36 w0 ' soubie Slolw 50

VE- VS b VE- Y Ficdl s fu

° .

Gl &1 50 50 (LS sladigs 5l el g1z calio (loj (i &5 p0 oy Jaol 1 65970 3 (S

Fgo 35 olF adlgi 1 alge oolistwl 50 aSly WS oo (1S 9l oL & Slujou] 31 e &5 ylo i 1)
w235 Fge Jolae lae jlcanl Jgo (LS (SO 5aleid Jolpe 989 )l 59y 2 gourie Jolas bl oo
Gz (313,15 oL 31 613 p0 e ooy T & 4 9 LS i ciliso Jolye g9, 1y il oo yien 51>
Growth Yo -39, Sglo.: Jowo 3l g ol ,el.?d‘ Y40 9 I¥AF s JLu jo ob.m.lf QL’.‘..M ‘;M é?‘).n 39
Halocnemum  Artemisia sieberi .25 j0 mio 4595 dw oy Jolyo owyy lp (Degree Days
Juad £950 31 g bl aig a5l asl Vo dlawi wlaul (p] 5 .08,5 eolisw! Poa bulbosa g strobilaceum
Lo (5)9] oo sWools 30,5 Wl )LSG 59,10 & iy jolu obS (Fui) il Jolye iug,
L9y 4,0 Egome b ¥ (orem Oy alo o 18 (Glyr g el ((F5b g boo) goull HLoT 31 ool
930S g A 0glpe (ygy Azl (Sl o] A 50 45 Sld yLid gl b dswlxe (GDD)uisy
byl 3l o oo ol 9 99 Sgliie L Jlu i 50 &5 0 (BLS boaisS (So39053 Jolpo b 9 31T
H. g A. sieberi laaigh ohugy wby g9 quli Gub .cubld 418 (Suisl g Lo ojg 4 (ool
Jal ans P. bulbosa 458 iugy vy g g odduwl olo o le 4axin U pgw 4tk 4515l 51 strobilaceium
Lol RYVREICE S 6leL~J o bobe ‘_gl.oo c.:.f.:h.o waldy (W9 Sy £g OL‘“} 09 JaRie cde D9 (89 olo
bl ol 3 091 ey Ly i iz gl Jlu 30 baiss (g5glgid Jolpm auls W 0y90 e sl
G ¥#+ H. strobilaceium &g5 39, YA« B YVF A. sieberi a8 (Jed ud ) odsly 9 gy Jol e §goxe

azZimi@gau.ac.ir - Jstas oot s*
AN


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

Sl o y90 pubisd jo axllae (pl 3 Jols gl .l suitio 59,14 U 1Y# P. bulbosa &5 ¢ 39, YYY
Wl (683255 (6 5100ld 1o 985 pudiaid g Ao Gblw jo LS aigs 3l ol sl

Artemisia sieberi . Halocnemum strobilaceum . Poa bulbosa « cw s « 53590958 isbeds sloo i/

doddo
gl (oo Jold 1) 5985 0 (pol)] gl o i IS Ggekie AD dg0 (say b () &l
Syl 5l G sl g e0g 1o sl adsle (el e lgie 4 oolitial (L3 cnl (sagee )8
0ad S s pdy Ghle (il g (AL Ghlg (o s 4 e Cdil (2le l )0 & e
dos g ol Bl ylios o B0 (85, pole Lol IS L Ly (AzZimi et al; 2020) ool
9 oebie) Wb 35 y09) Sz @ bae B bl G Gz poedle Glpl (il
ol Gl e ol Dles iz 1SS 5150 5 OYAY (2l g 00l ST YA (] Sen
Copppie S e LB oLE T35 oy £585 oloj 5 BT ilonss st ye g il b lals
oLS (Sielsn it laclad (9,55 wo 2 g 0ad 035 (oS lge g glsa plusl Ll o)l &y
b e W adli oo QoL 5l @Bga 0 )l poste g ol iz cenlie Lo (055 Sule; S
4 (Jy D9 Dgmime gl Copie Cole jo el slacoglyl 32 e plo 39,9 o
e o9 o)l Glgicel oo Logas e 5 o sloyial )l Bl cllug § ol peis Jdo
O 50 (AL ol St 5 S 39198 Dges et &0 @ ol 3959 F)U Olsie 4 )
Sl slp el Jlnl (Sslsd slasl giluanct laae cnlple ol ol 3 Sles
<Lyl Marra et al.,, 2018 Park et al., 2019) adsle oy gjlwaigy 5 LS (g0 2,
b ided Slidms a0, (Gauzere et al., 2019) cul lse 5 Ol &l 5 Ol,5L
2l e 5 ol Sleds & laptagsST 1STy (SisSz 3550 50 sage DL 3 laans
a0l ol oad LS (555t Umlie pie @y ooy 50 i el Slois ol 45 03,8
ol 155 00,08 D90 4 a5 o)l (chag) Sy S8yt by ogly ()0 ey (I G903
(Menzel et al., 2006 Piao et al., 2006 Jeong et al., 2011 Gilletal., 2015) ..l
2 ool lulyd Sl SIS0 ST Jlis sl il oo e 5 (G9deid U2 o Blie S 5
Jelse .(Moriondo et al., 2015) g oolizwl lals adgle olgs aox 5l HlalS o S35 3,
gl ) el o)l az 0 Jold a5 i B5e LS (s59ls8 Jole £989 )b 59y 2 e soomie
o Jolos nl 51 Se e 50 i a5 Cl K08 9)lge 5 WSl e s Job v ke
Slaass 4 4298 L ooj90 j» 4l 5 £9,0 Fu)0 0b walss ($5el5i8 slaosasy £589 loj )3 yaeiS

VAY


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

el 5 T L cul Sglite dilize clals o S Cusb, g lgn slos sisds sarldl
ot ) il 5l g)lopese Do g 2l Al ol 9,5 5 0505 S (o s3elsd U e
caz o] 5 sl ol dnmsgs 0aisS S ole o ol weldl 0T oK 5 sonlic) S50
Gauzere et 2019) wuns o ol gruly &)l az 0 Ol 4 Cans S8 O g0 4 LS a5
5 0l GlalS gai ilize Jolpe 55, 1y 3l i (il w2y weneldl Jalse ol 51 -
et jlaie a5 dy o0 395 ged I (pol> Ao pe 4 Slej LS e (Sl Sl Jel b
plos cyailsy bL 4 (gl aS el olsn 5 Ol mpe slo el b 5l Los asled 8L ,0 lams 1 &)l >
Dyl 4z )3 eh o S ojlul g Sl (5900 Wb, Slajg; Dl Az Sl elS Wl ol
&8l 50 5 Conl aell¥Y oj50 SO jo wlinl I YL & jlye 4z o a5 cwl Slado slaws w39,
Olye & ol azys Jele Sl eslinad olS ges 5 an, Ul giledoe Gl Sl i S
a> 0,0 40 cplpls (Kanzaria et al., 2015) aib o olS (555558 (55, 105 51 Jole (5 Lol
5 oolial 35, Jsbo g ol dzy (051 wie 4y azgi L aS ol 03 Loy tme ke egoi It
s ys0 55 4 cnlie (g8l ol ad; caliss Jolye 385 Geend Cqz (GDD) i) 55, 4z 0
Bblie 5 gy Jabd 4 4255 b (Sslid 0,99 (53, 2 Sask, 5 Led 43S 50 b (VA (i)
Sly9aS 55 o3k oo,z alaly cnl )3 (ITAS (Jaiw 5 (2l je) conl Sglite 220,
s 9 4o 3,90 alids glaosdlgils )3 1) (oxi e SladisT (S35l g Cuwl 48T plowl it
S35y S gy 5 ady gy 420 3l ey 4 (TN lSen 5 arkie sl )3
0,99 duw ,0 |y g5 ol sl oS ls (655 o liwl jzms g 09,485 0 Salsola laricina aigs
oga> olS Jld oy Slas aS oy Hlas mls wsls 18 Sbsyl oy00 Jlo aw Sow 4 Liu,
wilo e B g, 0, Al e 43 1) 39, VOF-V O Lo ssbds § ail s 55, Y52 — TVY

3 So,90 g Al 9, 4>, Jaw o5 cw,p 4 (Aslam et al., 2017) | Kea 4 oDl
Slpeis sl plas Glag) Gaiow @l sl y GBSt )0 o)l puS 3ol (St 5o
Orzred liol aslllas oty pulS (635158 slao e Dl 0 s JB )“L’ Solaz e
PS5 oS g5l g oS (2alS alo po b gy 0oy sl Slawd (st ;0 GDD Jaw ollS
olS &35lsid ol Lyl 1wy a0 (ViCO et al., 2021) o, Sen g 659 ol oylis |,
@b sy Lyl Jlad jo ol 5oy axye Jaw 5l eslitul b ol (i (rizeed 5 o
b g e 50 Siled Sl S Gorin cxrse Vb Gl )l az s sls plas plis] asllla
Jle st 5o el QU5 5IGDD . Joe ol (i rizran plial Bz gls 095 o0
252 0,55 2 pigio 6355 Slaaly (5o ($35lsd

VAY


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

5 Sl AT 095 4 (G393 (SNg) (rmb @l ()P Wy 4T Cend odlgy (S 2 039

5 Oy O 50 Ly ade ol 3l e (6510 050 Sl (B Ml g ple a5 cnl cpl Coadly
Sl plagdl 5l 6T sl slool, 5l (Ko S bl ol gz JolS g (I a4y oSS a0
Gl 5 o (550050 sbite 4 @i (Fobol oy b plidl 5 alS slaaiss oo 1 3!
0l Sy 5l Sl gl cslin glaoly 51 (S g 005 (T 51610 00 camslie sl
Sz addllae (pl ) toads ks aAltns Coenl 4y az g b gy ol 5ladbige (BLS (gglsed Dlalllas
o by wls) @bed Joe eoliinl b (LS pliwl (IWEE @il e 5l Lz sl b e

el @lpe (nl 50 e QLS S39158 (595 1 Sk 9 )lpzaz )0 e 90 DI

gy 9 olge

axdlao 890 ddlaico

b OYT jo 5 S5l jusul o592 )0 afoglye 5 uggls a8 g pazi) wle oldliizr latse L
@ 398 ol dw Guizs cpl 0 )l S8 Jled o,e YATFL YO 0N b 3,5 Jsb 08 VA
Halocnemum Artemisia sieberi sle 4555 5 Sl yliads yliwl SMES &5l 0 B yme ylgie
O JSs)as 518w, 5 0,50 Poa bulbosa 4 strobilaceum

YAY


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

ol 36 o0 9 oudic Ololu (B30

85°0°0"E 56°0°0"E

Poa bulbosa A

a oyl e Slalllas sl

38°0'0"N4 2
1-38°0'0"N

37°0'0"N+
[F37°0°0"N

100

54"0"0"E 55'0"0"5 56'0"0"E
aslllo 350 (LS (SloisS 5 Bblas Cepsigo -\ JS

48,5 (\WPO-VYA0) dlw T (g Lol 0,90 ST 5 a8 yg pazen olfs] owlislgn Lol ulul 5
Cignd,l U LT sloole alold ;o 4 o0 o oo YT+ olSitus! bwsgin (Sai b el o0
5N oy 4 AVl slas iSlas g Plas ol 5 cole az 0 VIV el hwgie sles .ol oo
ol 5 A o5 ,legd g 0% el (solpiin sla g, 5l eoliiwl b adlate muldl .ol ol Siile a0 YA/D
Aoy Ve dga> aS Sl e e YO« o0guzme jo aildle (S )b ks a5 05l e oS! o
Lo a5 il ol il az 0 V8wl slod lawgio 0l oo (123,58 B poe slaole o )]
Al e o Xl a0 VIY asilbale slos o> lawgio 5 ax,0 YA/D ailals slos iSTas
oobol g S dans od8l Sllo (5 5legs g, 5l eolaiwl b olSis! () oud8l VYA (ol yudas)
ol Jote Sis ol 1l 05l b,

O e o5 el o don A+ agglS S a3 VL (Sl 0eSibos s pulitlys el 5l
Al g Blas cowl ol F cilwaz 0 VA7 A aildls sbos lawgin o)ls (o5, Sl peo dad )0
sl g,y ookl b adlaie o d8l .ol ol 5 siluaz 0 YA/0 5 -F o a4 iVl 3las sbeo
(¥ JS) el Stz 5 Jatne i3 o 4y (555legd g 05 el (goloiiny

ALY


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

ﬂ | 7 =

311 ® i . W "::.‘ \. | «1

3 O \ w‘ R
e Ny

(S Btilr a3} Lad

=~
./
\
g
v

5. y [
i i f 4
. A ¥ A
3 Y. KRN V.
3 r, T .
L 2t L
3 T g " Loy
Yy ¥ i\ A . i
a . “ 3
. R .
) Y.
\

COYAF -5 AVAB- ) eSS (FAF — 0 AFAB— Al g pazis| Sty g olian! Lol —F JSS
OFAF 0 AFAB-g)as gl o

YAF


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

G (9
Losls 5597 zoa
5 SrSoilul (Sl g lse (orex slod ol S el 5 S59098 Sl slayiell G e
A. sieberi, sleaiss 51 Sy o 5l s3edsid Uolhe (g olo el Caz oll Gl 2 sl (y5laex
aikio ;2 ;0 oS g, Jad olej g bl 4 V- slass P.obulbosa, H. strobilaceum
A 0550 Jolie ol planil JLSG atin 90 2 g 0y90 Jsb jo oyl .cd)F L5 il o)0e
g liney @ils CloS £9,8 9 (83,0 (BT ((ag) ab) Al e Juld 25 (s

el o Jobo 5o (rez 351 ke 4 (S (39058 Jolie £989 (loj 9 ) (e
anlllas 3550 slacole & o] (305 cwlidlga Lol 51 jshate oy aS 5l oS drwgs
5l oolizul L (g35lstb Uxlre 51 S o 55 8y9e gil Sloe by xazs slas,l> az o 5 oslitul
Bloe Caws ) abal, 5l ol Jlade a5 00,5 eoliiwl GDD L o) 55, 4> 50 (wlide

Bl ol am s + 2l ogls as 0
GDDzZn( e Ty L e ) alal,

2

9oL (s5e9td 3l al> e po ad JeSS S p3Y (rezi ad) jgy - 42,0 GDD alal) cpl jo a8

o oS cldled i ol jo a8 cul @l.ao (SS5elem oo b Plas &yl> 4z 0) b gleos

O B YO el a4 slasis o Oaia 5 slag @leas oL (H.strobilaceum) b o,
o s 5, & e Gl 5l a8l el Ve e b ol g Ar b 2l el ey el e il
s 318 iy ol WS s 455558 5 (2855 ol Sblaisl wainasy Sblessl 5 4 blate
G YL Cunglie 8,8 ) Carns Canglie 3 ogdle E1 0,1 il o Al s 5 (510365 Lo JS ciibe
olS jew Slo plail el LM a4y olS cpl asol>  SGo3 10 cege Jole a5 oo S (5500 4
sl Il 5l s cenl (SThgzedss QAT L GlalS 52 5wl (o0 12 S bapls diny 590
el WihassS g 5 S Sl i ol Sy () 5 9T s L8 Lz 2s5e Ol sk 50 s
heblis gl 5 5L Joad 5o lapls adsle (oli & plgior 655 (ol poo sloo )5

YAV


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

Slp el e slml Gliwn 4555 (g 4y 093 b gl U 0 STimdes glaaisS
ol anlllas 500 ailate 1 5,5 oylal SB cbilis o o] (a5 aizead 50y 5 Sllge Can
el i slalo (b Salite Sujeleid Jolie s Ol az s DS 4 4z L oS

o5 el 00 B Ve Jsb 4y e il (leniS o0lgils 5l calluniz cosl aLS P.bulbosa 4iss
pagie Lo oaBles 0asl8 « 5,5 g0y 9 SBlo el laalls ghls 0gd oo ;355 Sl 5y Jawgs
Ooygods 3l 5wl e olad S gls g w5 Se Blo (So,L S Gle slls g
Ol Canl @ ksl (SThssdes T (S L (kS 552 5 abl oo (debains 00,88 JoSily
Oezed s lize Lyld o Gl SS9 (SaSly (e g sladele Sl agS
ey 2SS L (aljens ey eaalie 55 SB (il b 5l T ele by Jad o ol s,
Colite 5 S Slyz A o W55 gl sl 00 @Bly lulids oLS azgi 590 olsen ] o
4z b e ools Sl il &5 0 Ll g e Bl (LS S 5 il b g 00 (el
Lis o gl peyle |y 055 )Mty Wlsicee (poje) sk 3 wiS9) (omized 5 iz 535
OYAY (conio) Wylas

@ ble s Sy e gOle Yoo Ve glas)l 4 CudealS slaig ool alS Asieberi a8
il Sy el B0 LY Job g ouiSTy slaasli b caniiie sl 5 (gloyii s
& Sogeye WNpslee Sezs w |y (2UsS 5 Sl ndS Sliad 5 el ony slail jsboay
)13 3929 9,5 K5y 4 axlS ez U go 5 gl 2 p0 il 58558 (YL dBle 5, S
350 O3 e Oloy 5o Gelel g Lls s @ a8 wsl (oo I (STysstiss (ML GlalS 5>
oLS (nl oS (oo SR 1z 090 0l (S sl 5 Vgeme 5 355 (o5 13 pls oslinu
3l Foke (shag) sladllsz (ol wledon £975 olo (3,958 b5l 5 aiul 2ol 51 995 (A,
i3 god oL 095 Sl (g JB aD) (g eog Jlad p )b

94z (S lalllas adlaio
09y dzl adlaie o alS 5 saijle Lol yole i g slasg oLS S H.strobilaceum 45
(b 08y (o2aly 5 shasy Jolpe Egome wiyis) los Joo mls & azg bl Sl
eor sl yo al> e po (28650 2lo)S (655l gsemme 35 ki 59, YVY B YFe (&g
Of Sl oS 00T wd olie a5l it (stag) a3, alese Job ol cslas (Sl gyl 5

cod i a Jlo 98 (ol o (Gl me (lie 959, VAA g VAV pl Cs 5 4040 5 AY la L jo

YAA


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

Oliee 42 azgi b aisS ol (6399928 Jolie (V Jguz) 0gr ) 59, a2y VPV P 5 Y YAPY il
el 0ol ools Lzd ¥ g ¥ S o adllas 550 slo Sl jo Les g S5,k

ra .

b asm,oy s
s T &
.

(imoabe) 5L

(s!,8

H.strobilaceum sLs 39928 g1 - Jso  H.Strobilaceum oLs s3¢lssé Jolpo -¥ Jsis
WAL Jlw (g ezl WAY Jlo (g pazeh]

o9zl ol yo H.Strobilaceum 4545 (GDD) jLs 5590 2bo,5 (55 £g0mme - Jgao

1T yra Ju
Sk GDD Sk GDD .

Gay) e mmy ) Gsy) & mm) o) S59998 S e
VAA v AR VA 518 FOOYN s, Ao e
fA YV \ - £2IND \id fAIY V\YO/20 25 > o
AR YVIY fYV/Fo Y TAIY f2/90 JPE-XPRURVES0
YVY \¥-I5 YY) Y5 \OV/f VORARY e ad, e

A.Q’ogbao gl:.!l.b.o dalo

gy Ul e Egezme aS Sls Hlis agegl e ol jo a5 5,50 Jlo 50 40 P. bulbosa 4is5 )

IYAD Jlo & bogsye Jleb 4y eyt e ol 5 2092 35,0 AF B VYE (lad 0d)) il g

D9 Jlo (red 4 g 55 olS ol (plugy 0 Al e Dde (n ey Geizmed 205 Al

2 G A o Sl aead (lie ile (BL Al cnl o ol Sy 55, WYY Do aS (6 sk

(F 90 S Y Jguz) 090 Ay 59, 42,0 VEYY/AY g VYEPIAD ol cod 54 A0 4 4F o Jlo
VAR


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

;" Y. . E ¥,
i .2y -
'{) : -{ F: F:
2 . j ;3 . i
P. bulbosa oL 540558 Jolpo 5 s casioglyo P. DUIDOSA oLS 5591908 Jolpo b i
A0 Jlw cdyiegl yo war Jle
agiogl o oS! P. bUIDOSE 445 (GDD) 3 5550 lo 5 (5551 gm0 =Y Jguz
Y40 \vay¥ Jle
Sk GDD Sk GDD
(G95) Ska . (59,) Sxe . Sigdgs S
)% mm) (°c) > mmy (c) et
1YY Y.pI§ VEYY/AQN VYV VWY \YFEIAD g, Al e
A fa/y avv/f Yy fIv Yoo A > o
AR \- AYA Yy Y YAaAY B3, al> o
Vqy &£ AERAVA \YF# VFY/A AYAIOD [ELIRV PES

aly g iy ol Egemme ol Litul Bble Byae g i 3ble 4 by e Asieberi «gs
S5y Egerme 00,5 dwle pxio 59, YA© U YV addllas 5,50 ablaio ;o 435 ol (Jld o))

2y Ay Al e Job labls (oS Dglds 5wy 9590 Sldle jo Al pe e 8L oL
X Jgaz) &b dlone 0, 5, 4350 PNV IVEY 5 FYVEAY L o & ) g ol

A Y IS

1.


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

\ & Yoo

1 £ s g iy A

l N ) )

2. Y. 3 r;| Ye
3 5
v =0 3 . Fooo
AT 3

" y A % Yo Y
J L] / f. 1 LI . 1
\ [ 3 n 2

n " 2 .

/ L
* o P
5 \ PR T S P \ N N
,g?*/ ot j,r’ ;‘-.‘ PAN AR B B | ’.;f‘[ o 1y /_ﬂ AP N
== =B=L + L =B=Ls

S ASIEDENT obS g5glaid Jolp —A JSi L S ALSIEDENT oLS g5elsid Jolpe -V S5
WA Jle \war

535 oSl 55 ASIEDETT 355 (GDD) 35 890 oS (531 g 3amo Y Jpazr

1Y yYaf Ju
. Sk GDD ) - GDD o
(35)) o . Gsp o (MM) swk . Silss S e
(mm) (o) (‘o)

Y.- Y5 Oeeele Va. Vov/E FA- - /AY g, Al e
N YA AYO/A IR \YY VYFY Gmalf 41>),a
\id YY/A YYE/f0 Yo AEA YV G&so)&f 41>,o
YA Y\YZIA YV YV YV¥ Yva/d Y VEIAY Jl.‘é Ay mex

&S Ao g Sy
S lopese wae s oz 4y @ls @sy5 59955 Olyier Silsd Sl 5l cslis 5 BT
Colw aw ,o G ol (Brownsey et al., 2017 ) sgei s 1) @50 (Sobel uizmed 85150
ol @l (B jsboar ad el AWAB 9 ATAT Jlgte Jlo 90 )0 (550 465 4w (59, » 9 Sllllas
Sglie Blise slaJls )3 (o) 9550 SlaaisS (s35l58 oo Gl g Ll a5 ol (s Gokos
D8 S 5 Lo oy 4 ooaldl Ll Sl o w55 S (s3als Sl 4 5k 4
Oy e Ol az s Galils Cugb; (o5 celie Gl 0 A3 (ciag) 0D, £950 5 05 o
GVl 4 oo ol az o Jilas oS inged gy 4 g9yd Floj axdllas 3,50 slaaisS 5 0,5 o
OlessS 515 Jlez (59992 Jolpe (et 59 55 OYAY) e 5 (2o e sl o0 o

RN


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

Oyl a0 a5 Jlo oeaiS sladisS AT Wow, donl cpl 4 0w Ol wes Guiod ol o

53,8705 4 £9,0 09 yho Vb g She
aiin U pgw axan 35l 51 H.strobilaceum g Assieberi slaaiss ivg, b, 9,0 bt b
Oley o9 yexie e 090 (65 ole Jgl ans P. bulbosa aisS iy, o, £9,5 g axiuwl ole p)le>
Sl a0 aSl 0szg b ol calises sl Sl jo baole (glos (1 Siloe Dglas o g, 0, £4,50
S ser ks Slnss J1 s Ll oy (oo Jled 4 (Lol la)gSB 5l (lalS (5590528 asllas o
G3dsd J>le gl eend po 8o falS g ol e g 00,8 it Koo Sl 4 Jl
5995 59,V AYAY Jls o P.bulbosa 4is5 Jlie oylsieas (VYY) () Sap 5 conlic) 00,5 o
Ol 4 lgie HIYAY Jlo jo ady jo gyl cnl 00,8 ST ) 093 (chag) 0, A0 Sl
az ;0w AT Jlo (65 ol ;o Lo (:S0ha ¥ IS0y azgi b 0ls S (50 08 055 5 192 sl
Jelse op St 51 Jlo cilises Jguad 10 o] Oless g Lo sl 0090 A0 Jloo 51 s ol 5 5le
(VICO o fSan 5 5555 lishons L aF ol chliden kS 15 (555l538 chlio Jolyo s5els 5350
losuay 35,0 gl ools LL3)1aS ol olas olayl bss mbs o)l calhe et al., 2021)
s9t 03 sterin 5 Wlioe Lod 03258 5 (conldl (ogaty (So3alsST (slopuize b olS (535l
OO yudan clde 4 AF JLo o Hostrobilaceum g A.sieberi 4is3 g0 ;o .ol jLo,lS 5 ope LT
5 559, o b oodel Cass a4 ol 0l LT Sog) sy, 0, 0 Jlo 4 Cad Lo .5l
as ol calhe (Diaz et al., 2020) ,\Ken ¢ 5bo omen (ROtZEr et al., 2000) . Son
Sl Fog) atda Sy dgu> pd LS dag) wB) dea les Az s S Gl L we S e
B T VBN R N Y R LR NIC P N RERCE
ey e 0)s0 Dae Jsb Grizmen 5 oy, Jad £9,0 ey Syl 4z o (al s 0sde
2LS laiss 55058 sleossay 485 40 g0l Jelse (Kramer et al., 2000 ) el 135 31
097 9 8k (o0 3 (S S Sy Sl o Sl wl 5, a4z 0 Jelse ol 51 (S0 ates g
Joln il Slsis & ol 31 0ls5 oo s 55505 59535 5o e0ls & 5l 5 5ls VL )l
L) @ Capde 0 hlgd Alidie Jolie (g (oo mizmen 0,5 odlitul olS wd; calids
3,90 sl 1o sieded it Jolpe odel Cans 4 @l b o5 i ol el
A sdmlie lagl o @glas Suil g wogs LSy (GDD) rezs &yl ol gyl oy
Shtoplel Ly asl Joe wily (oo (gmazd &)l Glie 5o gl slml )0 o8 g loylel 09
wbe dwgd o Langio job 4y g 0358 e payw iy g Jlgte jsb 4 (S5eled e oy
Ole )3 1) ©sls (b g 00l 398 Jolpe S35 crge (Sloj abold (roem a5 w05 el LSS

14y


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

u‘)lmswh‘(\qu)u‘)lmj‘fl’)—w C.ul...tlac\.dla U"‘ O 00)5] QPBAJLSLQJUUJ‘)}
.Q)IJ u.n.anA ‘ol 00 ‘bl?u‘ Gau).n le.m:b;

ol 4 ws osalie clo ol ey Sype SlaaisT aldS ol Bei ol @l 4 axg b
L ool Hlade 4 Coond (pl ol il so lso Ol 4z 10 0594y (soud8l Loyl i 51 b Ol yss
sk 4oyl chlls (Diaz et al, 2020) Ko ¢ Lo (VYY) o) Se2 5 conlic slaadl
e 3 Kb 5T 4355 oy 0 45 VYAN) (ool 5 glisS Sliniod mls 5 S5z b o o
Sl s alowl sl o)yt mimad el Sigline om b (IS ¢ o) Gilie sla s
Jolme obml jo ool i85 (BS 058 9 Casb, Ol) ez 5l aiy, Jelse oS ol
UV OV P51 VI ST JESPE g -1 P IU G K VRN PVE
> Jad Slejen pae Jdo 4y a8 el ianl LG G ST ol 5l L e g paseis] ddlaie yo
Godgs ddsle Ly .cowl Sis & jguods oolaiwl 050 adgle duo 5 AD 1 i (LS isg; 0,00 L
slapls a5 lalS g, ey 5o Guigren 055 o0 H18 12 3550 s Ojpod Loy LS )
Ero 5 dgle 5l a5 0ebie o) @iye )3 b Wigdioo g)lE &l (g WihesS) oS [z
a5 oly e @le a5 28,5 am iz Olgien b plol Slagow p 5l el S (oo oolinul
9 6].70@ u‘)‘\.\.n‘& solawl 0)5.4) é"]‘“ w‘ as J.:}w‘:_n S aabd uL».u.J.f UL"“)‘ @M {:)‘).a ).> FLY
lpoad ess (Sloj o3l )l 51 g 4185 )13 (Jed lulyS 0,5 plae soliinl 9590 lszmen &l e
Tor5 3l o ) 093 (shag; 090 wilyis dilaie GlaLS 25T 0l g2y (IS pls 9,5 9 9959
2 38bios Jad 5l ) g ooy 095 Sz 4 elgre lie (ol St Lol aisS oS @iy 5l el
2l s Wsdioe @l @pe 5l ol pls 0l Ol 9seaS g ) 095 slep e e
oAt Guizd pl )0 05l CigSs aligS S sl o ls 89y plo i Ol (g lake a5 Sledle
W bl gy Jad Jsb )0 (e (F5k 9 b 35, slabed ggame 5l (uli olS 0l 0l
el @ar 5 3959 Oley (eSS 9 olS S3eled 9 0B, Sl St lp 005 o0 Sty
455 G598 Sy p iz 40 (WWAR) Len g s3] 05 solitul a8l sla asls
el il slacson b alS sladisS (555058 aslllas a5 3,5 Lo Bromus tomentellus
(2350 P Wb 9,0 )b ale 5l olS (siag) sl 0)9d DleMbl Cud s pls )5 5 9959

Vay


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Gl 9 3l o255 05louds (ot 0590 /LS ooy Comy j cblis 4 1l

@bz il ol Glugi 5 <l oo 9 285 I 0 lm Grizren 99d (5 425
g conldl e o anls 5l soliial b o ol a8 logi Ll b diliss (gla Lo 4o
S &0 SeolisS Syl aculre (00l @0 Duejlys b b dnaloe 5 sl @0 Dl
Saejlye adgi Gliee 590 gyl 5 o ppae jo b d,S sl ails el gy Sojluil Jlo o
JUSas &lse 13 G pSpeedl ogat 5 @z Sdib e &0 S ol poste e s 0

Syl cianllas (\WWAS) Sl mls b aS 0,5 j18 0,15 0,90

&L

45T ($59958 el VYA o Soalr g)]) vp o vp i v 1 Slekal g s
Syl laimgy alxe i, 59, ax,0 g, ;5 eslaxw! L Bromus tomentellus
N=F A ((Saisle g Giosh)

Dl dabe ok adlaie )3 (Hye e A8 Wiz (o) VTAY Lo (2o e 03] S
NEATY Y oblo s @5 0 Slinios SYlie dcgame &l y0 5 b Kin

el hlis 5o wiye Saeatly adsi 0y5ly jsliiea (2825, (ASLE (el ATAS g (Sl
ol oKty b ailis 00SLails «5 358 Al «(655 o (sl (6350 axlllan !

bl lnl lsn s O e blie e i)l b ol GBS YA g i ialiples
azho Ve 55lS @lie g b Sz SliEeS dange (LS

» o )"‘"L‘ 5 @ Sy (JWn 0D g5, axye el adlae o gy ITAY oo
3 = hifle il (mlidlsn IS ool 4,55 st Jsl3 8 QLS ol oo 0l
AYAY Gl o ke

250 anllas VYRY LG (g ann o b pad wp 0l) ST egg (JSate e diidt wp « senlie
Aoy g Sis &5l,e 40 Stipa hohenakerina aiss 55058 5 S Cugb, g iy 59, a0
FYV-FYY (NN ol Gbls 5 &5 50 Slidios . ot - sole dalilad Sis

Artemisia 4355 o, Jlode 5 59958 Ul (cumiun AT & Sladi op oygu 8 ap o soulie
(8 el @ ye dy s il &Slhe 0 S Cugb, g al, -39, slales 5l eslanl L sieberi
VVF DFF ool ommb olis alone

!y Atriplex griffithily 5 86,5 wSho il 5098 cwyp YA 7 (ople o gliss
9 B Dlishod hagh (oole aslilad Gliow Gl gl 8l @i jo diz Cgllae 2o s
YOF- PEF (VA o oble

1aF


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

o> 56 o0 9 oudic Ololu (5o

Oloslw -0l pl @le gl g dnwgs sl culio (5550 moe SladisS (S0 (B WWAT (oo
09! Sllasl 988 s s usul § @lie da JSix

e sraiss 3l golaws SG5eled Ul e 5hs 0590 sled faemme NYAD & (ST & (21
oleds (blo g @ Slidxd Jdagh aslilad VWal> j5h0y, Slidsd ol ;o (a3,
JAY-YY - (Y)

Jole G 50 aD sy a2y 98 AYAR L k(6,55 cpp sgolB eg (S O (2l e
o5 (ole anlilad o pl aien il Dligid oSyl 55 eSSl s ez 3ls
XEV-XVE NV ol bl 5 030 ol

Aslam, M.A., Ahmed, M., Stéckle, C.O., Higgins, S.S., Hayat, R. 2017. Can
growing degree days and photoperiod predict spring wheat phenology?
Frontiers in Environmental Science, 5: 57-68.

Azimi, M., Barzali, M., Abdolhosseini, M., Lotfi, A.R. 2020. Examining the
impact of rangeland condition on water conservation by using an integrated
modeling approach. Land Degradation and Delopment, pp. 1-9.

Brownsey, P., James, J.J., Barry, S.J., Becchetti, T.A., Davy, J.S., Doran, M.P.,
Forero, L.C., Harper, J.M., Larsen, R.E., Larson-Praplan, S.R., Zhang, J. 2017.
Using phenology to optimize timing of mowing and grazing treatments for
medusahead (Taeniatherum caput-medusae). Rangeland Ecology &
Management, 70(2): 210-218.

Diaz, J.M., Tolleson, D.R., Angerer, J.P., Christian, A., Fox, W.E., Pinchak, W.E.
2020. 176 Application of growing degree day to predict diet crude protein in
rangeland beef cows. Journal of Animal Science, 98(4): 132-132.

Gauzere, J., Lucas, C., Ronce, O., Davi, H., Chuine, I. 2019. Sensitivity analysis of
tree phenology models reveals increasing sensitivity of their predictions to
winter chilling temperature and photoperiod with warming climate. Ecological
Modelling, 411:108805

Gill, A.L., Gallinat, A.S., Sanders-Demott, R., Rigden, A.J., Short Gianotti, D.J.,
Mantooth, J.A., Templer, P.H. 2015. Changes in autumn senescence in northern
hemisphere deciduous trees: a meta-analysis of autumn phenology studies.
Annals of Botany, 116: 875-888.

Park, 1., Jones, A., Mazer, S. J. 2019. PhenoForecaster: A software package for the
prediction of flowering phenolog. Applications in Plant Sciences, 7(3).

Jeong, S.J., Ho, C.H., Gim, H.J., Brown, M.E. 2011. Phenology shifts at start vs.
end of growing season in temperate vegetation over the Northern Hemisphere
for the period 1982-2008. Global Change Biology, 17: 2385-2399.

Kanzaria, D., Chovotia, R., Polara, N., Varu, D. 2015. Impact of GDD on
phenology of mango (Mangifera indica). Indian Journal of Agricultural
Sciences, 85(8):1114-1117.

V4o


http://pec.gonbad.ac.ir/article-1-787-en.html

[ Downloaded from pec.gonbad.ac.ir on 2026-02-16 ]

VFeo Glio 9 3mly (o255 05lowh (ot 0599 /LS ooy Comy j cbilis 4y s

Kramer, K., Leinonen, I., Loustau, D., 2000. The importance of phenology for the
evaluation of impact of climate change on growth of boreal, temperate and
Mediterranean forests ecosystems: an overview. International Journal of
Biometeorol, 44: 67-75.

Marra, F. P., Macaluso, L. Marino, G., Caruso, T. 2018. Predicting olive flowering
phenology with phenoclimatic models in Acta Horticulturae. International
Society for Horticultural Science, 189-194.

Menzel, A., Sparks, T.H., Estrella, N., Koch, E., Aasa, A., Ahas, R., Briede, A.
2006. European phenological response to climate change matches the warming
pattern. Global Change Biology, 12: 1969-1976.

Moriondo, M. Ferrise, R. Trombi, G. Brilli, L. Dibari, C, Bindi, M. 2015.
Modelling olive trees and grapevines in a changing climate. Environmental
Modelling and Software, 72: 387—-401.

Piao, S., Fang, J., Zhou, L., Ciais, P., Zhu, B. 2006. Variations in satellite derived
phenology in China's temperate vegetation. Global Change Biology, 12: 672-
685.

Rotzer, T., Wittenzeller, M., Haeckel, H. Nekovar, J. 2000. Phenology in central
Europe differences and trends of spring phenophases in urban and rural reas.
International Journal Biometeorol, 44: 60-66.

Vico, G., Karacic, A., Adler, A, Richards, T., Weih, M. 2021. Consistent poplar
clone ranking based on leaf phenology and temperature along a latitudinal and
climatic gradient in Northern Europe. BioEnergy Research, 1-15.

145


http://pec.gonbad.ac.ir/article-1-787-en.html
http://www.tcpdf.org

