-

\a AAR SO ol IY¥ oles /,‘,m)'\p Jl /L;cl))' oblS Mol asliingg

il b e 5 (53gliS pole olSils
el olblS ool gy

=) p8)) 1 galax )3 Sujeled Jolpe wily—jg) 4253 yi3la (o)
Olnl OU Sapeals (0gr (s045 9

Y. R
Loa o l.o,m,rd.:.,c s “,%dls <o

(ha.alipour@urmia.ac.ir : Jogume o g) cdwog)| cdog )l olKuily ¢ BLS K5 g M5 09,5 ;lokuwl =)
dpogl o)l oKl ¢ BLS S3f g Mg 09)5 (4553 gl Y
255 olprg ol «bls Mol 5 sl 095 bl =Y
AN /WY bl ol AN+ 2ol o,
AY BV razin

bS>

led Sl 2l padli plyiea (GDD) Mdyjg) xyd (0jlul (£ly; QLS (3l Jalpe adlllas 53
Joloo bl 1 Flnl pu5 (o092 0055 WAL g (1)) 08) AT (S5 £985 oS> (Baiod 3 il ok sl SLojo,
3Mos 9 4l 150 (359 ils (0S5 0593 HUS )3 (Uape (I GDD g (Swry U 5o, ((BA5 G jo, o iamnl U 59,) (5599953
450 45 (2Bl Saly T 45 (jliiug 9 wugd ¢)3T) WAl b8, ¥ U CieST b CIB 45 AY-A€ 5 AY-AY £ly; s lw b «ild
YA Sl ol i 51 a8 85 L gulis 3,5 1,3 oy 90 (0 SIS GULS Vol g sl 09,5 Slidios
Oy 0593 Job 9 puber 2,8es (815 P81 &5 (g jobas )15 3929 S (09 SBO3Y g (21,5 L) o (glebiao B
S5 e gy Cale b bicuisi oS o9 o 51 (S gmls ;K05 B b 51l ogr 0345 b il 4 (g 5ieS &l
b paflne Ojgods s @Byl (Byre g L )3 wllgi o0 g Wil ylodre gldd (hild (Sj9leld Slae )
Glio g5 & (gl Il Hge ails 3o il 81 LS 43 &l (i 293 Jab GRIFI (51 (55 wallions s
Ol dgmer (81 QB! Sl )3 ol sl e Wl o0 (s S0P (nlplh g b oy SW0dF )3 (SPe
3 o 8310l & 38 Slhuo ol 33,5 o dpogi GDD ad Ll o (Sujlgid Jolie Caodl dy angi b Culys 4 il ju Olho
S5 1 g 390 5588 B Sy g 3,50es S132 5

[ Downloaded from jcb.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jch.12.34.71 ]

ol S =59y 42 )0 o9y (SR039T (ST E9 «(£1y5 PB,) 1 gulS Slaojly

Ol Sl ol slajsy Ohled (Kl Sy A
ol ol Hll cdeay Jloj musd b dmslio o esld
Bl o5 alacig amlis sl 5 cusl szl LG
Contl (shls Cuns Bidate o2 ol 9o (Sofglgrsd
O gpdse OBLS 3 (il b adlas (1Y) Wil
Ol yiip cals Gan b kgl 40 il 0dg Baiod
b S o) sSlee sl 5 0Shee (Saiglyd
SyS o cuilS y3b 4 gl j0 Ay Gl baols
GDD (S &M 03) 9y (gl o) &5 A
OhlSen 9 W (V) )15 1) So5el 58 (S, b cdlS
GDD L 55 diis Glao oy (Siaad & 5Ll L (V¥)
S (00) (6l Lol sl uST (e ls opl cuenl p
MPze GDD L pu8 &b 5Sles  Siwwor &5 35
RV N
oS i (g > gy Wl 55 4 2y L
N3P 5 (Sidnid Chogad o Sles 9,00 Lzl
(V) Ghrd g JuS s (A) hler 5 JLS
on blyy 5 (Sfdsd Sl adllae 5 qw)p polated,
ez 5l puS )b 08, Ve o lipl g 4l 3o
Dol 039> Jsb 45 3505 B)l5 olpl e o8
(503 b ilies el b J5ko pB,1 )3 5es calises
e pByl ges ol lpuss addllas b g Cunl coglate
YKo g pade Lbwss 2 zudgr |y by 5 Sles il s

EVRTN

w o ae o Sere (Triticum aestivum L.) pus
olals 0> wiles ol (SWj &2 4 (F) Wb Ol
(A) ol oo (059098 Jolpo b gy saul b (o5
OblS (S5 el sl plyisa & (Sjdsd Jolye
e Bl 5 (S5 Jomslty | ol 03,5 0 iy
el Fb s> paz el ol 4 g ol
pilSe | (g0 000 Iy C)’Lol Wged loiedy 5L 0
Pl cln 95 2929 2 (Sie ol (Suis gl )
=hit g Gupte by pl g ogdle .l (S5glgid
adlsyy g cadlS ) las ale 51 3,Shos Gl ol
4 L g 355 5l edlatl (bl g 5 slacale S
ngin ol (AXY) b (Kjsded Jsle moia
xS0l Lol ool olyon mash sy Lbolad b sl
3 w258 sbrjsy ()led 4 Cad (65385 (Sefslgnid
4 diwly LS ged 5 by &S sl Sy ol ol L(VY)
5l 903 jl (ool dl> o 39)9 g olS g ML (oo Lo
als)liS 0 (YY) b e jl LS ume Jlade <l
ided Sl g8y ploj b ohy A (il
Sl (Sojdm 9 (SKigid leony g (V:AANF)
Gl 00 .\ub (Y)

551 o35 Sl Bsy GDD L "adrs, 4y
oLl aoliz g Cunl (0955 Jolie oS sl oS (5>

1- Growing Degree Days


mailto:ha.alipour@urmia.ac.ir
http://dx.doi.org/10.29252/jcb.12.34.71
http://jcb.sanru.ac.ir/article-1-1072-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jch.12.34.71 ]

vy Olrl B lpaiS (og slaodgs o (£ pB)) 5l oolans 3 S5l Jolpe =i, a2 yd pdliie oy

5995 9 sol8l adlold I ladss o0l 5500 aw i )
A ealanw! Ward

PS5 =l pB)l 5 (oo slaodgs & O L gl
alas 3)50 Slao (oo (sl Ayl 059 b I iy
2sly oy )V el maw p3 gl gxe (g)lel B
=hi J 9 (b clie 5:0ke sae auglis (Y Jgi2)
GDD 5 &by by 0y90 il 3 Sdas VL 5l Sk
D9 05 sBods & Cuns £lyj pByl 45 &l Ay 090
b ey a5 b jg) cttasl b gy a5l &Sl 5
=hj pB)l «lio (] GDD il (izren 5 (S,
& 29800 S enl cplpls W3 g8 polie gl
OP90pd b oepdgs Bl 4 adllas )50 Gl om
RPN NN AT e
b obeuss) QB LS ) (ol pB)l (Byme g i
Slansh dagr 35 gl @ Ad) oy 4 Y 5,Sles
OASLSS g Ady 0,8 paS (2l Pl e Sl
Vb ol )3 58 jiwgd QLI g S (e Hh ls
PLE) gl (V) phlsen 5 Sldolpal 2l
Osed slalos 4 1y (Seigls s ) U gy sl I pass
POl g (Kideid o > WS wdy )8
A 4 3905 L3S 5 s Loy, lgd bt
BeSy  itimg bl e jl e b
ofles Ll ly ool & bol ) sl
3,80 6y p W asb o LS (lpa Gua oy 5 Lol
ek Sl (o slaedg 4 G paS (2l B
(VF) ohlen g (290 adlllae ) donss ol asliy a3l oo
poge Cunl 0ad (B)15 IS (V) hlSen 5 ymde s
c=hi eyl > Al s b9 plalEl pas b gls (ol
oo el dunlio )3 (V+) 00l Liwly cpaeds 5o 0l oo
sl 53 s 5,5kt spm 45 5,5 IS 1ate
M 18l o g S5l 5 s 3las LIl 1 b
P> 9 Jol Jlw > (Soiglsd Jolye GDD (pSSle
Sl gl slayiall plo b Jsb ) 26 Yo
by Sl o Jilo 3l GDD awbe 5 1y 13b e
Lol 04 o3laiwl
S5y 25T g 5 0l ) bl 400 uls
woi&;oﬂswlomé\jl)le%):Juy
90y, b o Slos g aild Hlin 55 lao a5l S sl
Slao STk 5l aald 03) v G g orp 290 Jlo
350 gl piored (Sl 3939 ()10 sxe (gl BB
aS ol plis ely; Byl gasy cole (gl Wosly uiblg
o] B 59y GDD ¢ gl b 59, lao s 5l o] e
s Juss) o 53 25 G J5, GDD 5 asls b 3y,
2 Sy U 59y GDD g &ils (yady 0)93 jlas jl 5 20>
S99 LS)"’L;;“" L;)LoT Y RN oy J‘.m>‘ cla.w
ol by cole b ely; pByl (¥ Jgis) cusly

L8 )3 Aol w2 pAS Mds 5 w28 Pl duulie 40 (YD)
5 Jlg a3 S8 8l cov |y puS (S U o)
odiles &S Wlimej pAS g VoA oy (YY) o )Ken
Sy sy ore AU gy LUK il 5 Wis clapas
5 ssle rizrad 305 ) (Sislgs Jole GDD
=hi w8y WV g e 03 VoV ddllas L (V) e
Jeewsl on Isiee s SHEL SIS e pais
E95 sl o slrody FLERV ol «lao ol o
4l s ol pBl 4 Cand YL (558
sbajls g (Sigles Jole ol ol Sl wls)ls
G5 lpl GapaS (o slaodgi g pBl > ()l
Oloogas 1 odlatol b ogo5 oLyl Gua L sk
3> b b >,Slas b Slio oyl el 5 5 (Sl

B g, g dlge
0> (P 0393 VAY J.al.w (J]J"I roJ«f wy) YV dlaw
G5y OF) (o) o8y M g it 3blie 1 end (5l
b gil B g osml cuigh) VO (ol i) Ve o)l
54y u.t:—l))‘ JL» 93 leo (\ C«:»y.s) (uamb AvS oole
b coaST 25k By Gislejl azs )3 518 bl 550 AY
L ol ol bl oMol 5 celyy 0g)5  Slasiss
Jib s e By 05 5 o YO il Lo
o WY/ gl b U_Q).w da8 OA g 4> 0+ oldlae
3y90 slaole (slon g Ol (sl yiol )l i sl b ys pdaw 5]
oy e Slao Cwl odd SV oo 0 ilejl
U oy el B 5oy il jlia 59 iy 3 Slas Jols
S5mje) 42> g W (M 0)9d ((Shewy U g (a5
2393 9 Sy U 5y ¢ @IS B gy il U 55 4 gy yo
Gl b g wlidlan cleMbl julwl oAby 59, 4>
2 daly b p oS le asp VY Sle 0 Jols

n

Tt T
GDD:Z max2 min Ty
1

Jols Thin «ljoy slod jSlas (Thay dolee (ol o &S
0y93 SO 30 ajgy dluw N g b (slod (Thase iy, (slod
wisgstl U opseil (inogi slao)lo] adbie oty
Al WP g (Stmed 4355 @Bapl g S,
5 bsly 2355 9 SPSS 23 13l 3 3l oslizal L (gl
g )3 S (glaials i gl bl 2 (S0l sl
25 bl SAS 9.4 Jiiley b nops gy oladl Jlas]
jhosliwl b ol sloadlye 4 420 Sk opinen
L slases 45 pl,55,05 o Statgraphics 16 )sle 5
Ly R 3.5.2 158165 4> factoextra a1 eolal


http://dx.doi.org/10.29252/jcb.12.34.71
http://jcb.sanru.ac.ir/article-1-1072-fa.html

[ Downloaded from jcb.sanru.ac.ir on 2025-11-18 ]

[ DOI: 10.29252/jch.12.34.71 ]

vy

~liene; pB)l 55k e 08y 45 93,5 (515 (A) oy
@ (ohagy albsye Sl JUl ly e Sl il b
oo = oSl g nsS pB) Sl > sl o5
Al 1y s ge cpl Gl il b Sk pB))
PB) Gl Sl gt o )8 bliwl o b
43 5 o5 Vi) sy Jites g 3y eldl b 55k
ol (V) ohlen 5 (el ppiman 3l ol siloolee
1S GDD e oyl pl) - lpen o, 45 Lol

Syl 1y JolS (S, b

AAR SO ol IY¥ oles /,‘,m)'\p Jl /L;cl))' oblS Mol asliingg

Ltz»‘_'ﬂ Slagye (1Sl oS Jlaw 8L sl &l 0y 0)90
L0y olaisl dghay 1) jlade i Dy o Iy xe
Qb by 0y oyl (gad, wole Lo ely; el
bl gad)y cole b eyl o amih 5 SYeb
o pY g b clie Ll Gl lawly o s
by adys 0y GDD (glyls o)les pl8)) &S sl Zuses
5 o5 o 5 VL 55 e Ll vy 5 sy
ol sl sasy slacsle p BB uslyly iol3el
g JSPl @l ol b Blas 9 Jbgne Cho

o _ =i Jlo 9 (b bl lial slacle glsm 5 Of (sl =) Jge
Table 1. Monthly climatic parameters during two crop seasons
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Table 2. Descriptive statistics of investigated traits and the relevant t-student tests

lpl b lapaiS ogr sloodg g ol); pB)) 5l oolans 1> So5elgid Jolyo iy 42> pdlae gy

5 ab olol kg wyn 2 (F) hles 5 il
2 OB pAS (oo slagp 3 )Sles b Sjglgid Oluogas

gl 4> by 09 45 Widgad SIS (oS A Ll

dogrye ity =t slagygeil g () 390 Clio Linogi glaoylol =Y Jga

ey it Jitne -t YR ] ke Sl Jols
b Jlo e Jlo Jol J ped Jo tJjLT b o o o b Ju Conox claw
5 P9 Js P9 Js P9 Jd
-YIYA® VD SAs VYA VIV A ofF YA YA ooy
—\/AD™ AL (A S/ SAYYARA YO ad OFA oA LAY o5, GY
W Vo lY YIVY Yl Yl avy oYy AR VIS5 laodgs
AN -0 Yy \U/a} FING XYY Y salA YV YYIY W/ 8| TGW
—¥ivee o/t A5 WD \YF 1) AY Vof or odgs
R A SAC i SIS SIA WY A A V' hes ey £5)) DB
-s/ee*e F/aY TN VA WA R\ VA4 a1 i3 laodgs
VAR ARTAM el of¥sFAY WY WY WO WY s o) DF
—a/s\ YISA ATAV I V4 YyY YY# YYY AR Yo aodgs
~o/aF* \ACS (AT NG XNE I YW YA YWY YeA Yes #15,] DM
Alad AMAL Yo o Yols Y¥E £ £ YY g aodgs
—¥/05* SNAYT VST ey fAY FOF YAE R oy ¥ V¥ £5)) GF
AN W VA VETY VA WY Y Y WS ey
W/t vy VW WY WY AYYA WA WA WY NS WWYE o5, GDDB
vo/a™* Vov AAF ¥ ASYY MAYA AT VAY WYAD aodgs
\$I0™* VYR AT Ny AR WAE RS WY A Y WA ) GDDF
/oA av/y Vel VYRS YEYY O YEYY YAY. YMAA YWY oodgs
olve™ AASS (A i AR A6 YYeY YFRR YVeY  YSYe YAOA WYEF L) GDDM
-y/va® /Y W AV A WY WY 8k £a nodgs
AN —VIA® WY vanNy MY aa Avy Y.AY ONYA RAY o5 25| GDDG

20> S g oy Jlein] gdaw 3 ()b bxe g (I gixepE 4y g * S
b 55, GDD :GDDB ils ;15 0593 :GF £ Suusy b 55, DM £ IS b 59, DF il b 55, DB (p,5) &l 13 559 TOGW &gy  p,5) il 3,Shes :GY
&l (1 5 0,93 GDD :GDDG ¢ Spus) b 9, GDD :GDDM ¢ 215 b 55, GDD :GDDF ¢ it

_ _ _ sy oole a5l laguigy (pSle dulie o uibyly 4o Y Joa>
Table 3. Analysis of variance and means comparison of studied genotypes based on growth habit
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Table 4. Correlation results among investigated traits (upper diagonal is related to first year and below diagonal is

related to second year)
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Table 5. Stepwise regression analysis in Iranian wheat landraces and cultivars during the two studied cropping
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Abstract

Growing degree-days (GDD) is considered as an alternative indicator for counting calendar
days in studying of crop phenology stages. In the current study, genetic diversity of 86 Iranian
wheat cultivars and 184 landraces were investiagted based on the phenological stages (day to
booting, day to flowering, day to maturity and GDD of these stages) along with grain filling
period, thousand grain weight and grain yield during 2013-2014 growing seasons in augmented
design with 3 control cultivars (Azar, Navid and Pishtaz) in 6 incomplete blocks in Agronomy
and Plant Breeding research filed, University of Tehran. The results illustrated that there is a
significant difference between cultivars and landraces, so that the cultivars had higher yield and
less grain filling period than the landraces. On the other hand, the results indicated that the
genotypes with different growth habits have a significant difference in terms of most of the
phenological traits which it could be useful either in directly or indirectly selection for
increasing the length of the grain filling period along with grain yield. Since the diversity of
phenological traits were higher in landraces, they can be a valuable source for selection to
improving these traits. Finally, due to the importance of the phenological stages and GDD
index, it is recommended that these traits also consider as well as yield and yield components in
order to obtain more accurate results.
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