=hhj QLS wgi S ! dloxe

A
; \O% A Lol (093 05lows (ogw Ao

av-11¢
P — ejep.gau@gmail.com

Yl
4 Jooi b bad yo (05 ST 39 oS J S sy ) Jol> sbpgj909 35 (ot

N s 3l oslaiw! b b puis o S

T odiliolud s gans o '(suans ol el < wiak 94 dllars (5 g g0 Bulosan”
3,5 s ol (355LE8 eSSl LS 2Ol Akl SIS Sl
35 s o (63,5LaS euSLiils decila yuae’

oA

el sl oS (i i 5 R lases 53 Sliw 0iSU 1S el plulid ¢l
e S gle oSS lapsiges S plulld sl il o0 Slio ol ol (slapssses S
0o pdS pasiges S sl slaceY il (i a Jass sla el e 5 SE
3o Rl 9 50 SO e b ol oS a5l - b LI s s ool K85 e
5 (YD) (o 2 Oy Ll s s 3 Shas slon i S 513 bl 350 (ol 25 s
2 Ls (GMP) (50 40 ooin (:S0ke (MP) (5550, 0SSl slaatls (Y5) ol i
A0S 55510 (STI) i s Gl 5 (SSD) L5 & colm il (TOL) s
= SV S sl OLES (gl pme Ol Lol gs o ps asdllae 5y e sla S L 5l ey
215 0L W Sils a3l abo s po slapsiges S 2 Slio nl 0diSU S Gla0S aens ISl
035503,5 S35 = ol R Tl s s OF eyl il 5 Shas odiSU 28 Gla0j (2t S
53, Shee 5 Slbe 5 ety Sieas oo L1 13 7B 7D 2B 3D JA 6A sl
STI 5 GMP MP i acw Lo sY Ol sl b yastls o Sl 313 0L Lases 55
SLagasls sd iS58 Glad) it o 3l OLES (sasis 5 SOl Lol pod gl 3L e
s 5 1A 53D2B 6A TD TB JA AD 6B slspssses S 35 ol 53 Jass
S5 es,S S s wsa 52B TB 7D 4D 3D JA 6A slasY S sls 0L lad s 4 5

.wwr,ufﬁé.:}@Md@;(_w\d\ﬁwjmb;@mua;

de)jﬂj; uijiil" LSLAQ"Y ¢(=.Jv§ ¢L;<~';> @ Jwﬁ LSLAU""L:" céﬁa— 4 M dwduaj’j

sadeghmosavifard@gmail.com 435 J ye =

ay



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

dodio

O 5 655 5) Ll o Sistans s 5o 5 Shase alS 0SB ) tags UTU"“S
SLa S o Slp gt b Ol Il s o 55 3 ,Shes g ot (Steen (Yot
Gl SL Sl a5 LYV LS 5 [ peed) sl oy (i 4 Jood b Las e
Sl YL s, S fsly Shls 5 Joasts o3 bl d sn slos 5 Sas bl g ¥l
0889 Ol (6l 55) 3,05 (Gl Caenl O KMol

(Il s e S S & e SR oS e G (S8 S ) b
Ao b el pBl 5 5 clie gl s 5o CBEl s el ¢35 8 K55 4 000
(ol Gla gy g oS Sliw Swh jltlo adlas 1 .ol Dol sl 5 SO s
(Yo O 5 7 Al el b S 53 o s S50 5 S5 st

dolss U o i w0 Ol Cisd b 555 a5 oS i SO sltle oSl a b
Sl lame 5 5 line Dl gy 08 Dlis J 28 51 oMbl wilge 51 (S I ccd as
03 S pslie GBS 4 02 g 6l 2l ST el ke (Ter 0 (sl5)
03,5 oS s ol war 5 LAY (el col S Lol s s ol s Sae Cuns
5 i) 3,8 Dy S Lyl i s dls 5 Sles gl L S 4 e sla el
55 Ll s, Slas Cunsy slan p laes 55 Slsnl (gl (gadate oS sla el (VAVA ()50
ol oS bl s a5 el sl oS ol ol gty A5 O 5 55 Gls slales
5 Sler N9QY OLa 5 (e S QY GULB) Lpd e aslie T 25 5 ol 55 55 00
Yooy O

a8 o ool gl leslizal U CJ‘K 03 6oLy Sldllas axsdS ans 53 Jsb o
P s S el 3 S ol eld plaesises S gluld 4 e ol 53 oS Sl
Spd g oslinal i bl 5 s (‘J;fa)ﬁw Songe o baasl ol Sl Llacils 2 ol e la i
o330S SLa e i SLa by 3 oSG (YA (s S Y Y OlLSs 5 L 5e)
S g i A Aile (S s sla ) Sl eslinal (SO a Jed slapas s
ol sl 5LOAAA (s me 14AT ( ldal) AL e esises S sdd S0l slacpY

S5 aees Shls slad 55 5o oS L e sises S ol il Sl adlae gy a55 5058 o

A



OlySeR 9 Gawge G losmw

e s 6l Lo LacY nl (0880 Ol 5 35l 3) ol ol eslinud & slie
el glan Y (YerA 3 ,S) L dde sl (QTLS) oS lis sduSd 28 L0
Pl ) s 53685 5 205 S 4 s (6 b DS Gl es505S el
.(Y44A

0 A S, S L0 RS 5 e ole S pesises S edd sle slacnY Sl eslizad L
by s 51D Ol oS e ST Dl o (S 4 Jad 4y b S5l b i
ID 5B 4B JA SA IA slapsssns S 655 o oS a0 canlm Lasls , S,
Sy soisms,S odd S oY 5100440 O 5 jisls 3) Kl slubs 5D 3D
A Slapsises S 5 ol 0l eslizal 55 p S 55 (6)5d 4 Jaod 0 iST 1S Slal) olulid
47 OLLSan 5 KLS) Wlodds b me (5558 @ ool 08U 28 S0 cpsl= Ol e SD
b Sl sy 5 55 ol i Lo 5 5Shas ol sl (48T O iSas 5 oS
35 i ls psigisn VY 5l eslinal L0088 0, en 5 edl) ol skt eslital o sises S
S 5a 035 7D 5 TA SA 2A 3B A Slap5pm5,5 o ol e pshan 4,30 Lal 2
= ool e S s n an ol Sl slace Y leslinal b s Jrlesl s 5 s S5
LA als &l e 055 55 e s0; = 7B 5 6A SB 4A 3A (1B lopsssesS
s sl ilisn o)l 3 s pasad s g 03 Jel S olapssseS (1410 W)
52 Bledd EO1S s opl b das e cilies pB1 53 ps5ses ST pled 4 S IS S5k«
s 1,3 TA 55D 4B 3A 2B 2A slapsisas S 55 rsedss 05 ey 4005
(OVAAY G gY)

lesisns S e osle oS 5o pr s 2L By i S Nl el Sl eslizal L
Sl 0ds S s gLl 5 als e 3y s s alls sliad oo Shes oo Slis oS 28
ool e S 53 e o5, 3V TB passes S sl &85 Sl eslinad LY V0L 5 230)
Asls 3 s TB ps3505 5 655 0 55 Sl 0dd ol eSOl s Wy L S, cpl O 5 o
Sy Eel S Cul P el (6,05 05 il passes S cnl 5 s S0 a5 554b 0 S

(4o L}‘Y) J)‘:'Lfd DL a8l gs"‘)‘p)‘

a4



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

(Langdon'durum) u).)ij C})JJ c.J\.g in'k} 6uw‘y )\ (Y' .C\) Q\)&M 9 U,JJJJJ.:S

wls s VU Olsee glals ol lapsssns S oo 610 T dicoccoides S5 a5

.,\.\_.:-L:JA l_AQj U_i\ JAL>-7B_5 5B L2A clA le.at_})}d))s PLY JJJJS U‘;’)‘J§ 9 .,\..:b}q_.: oalaiul

eises S S oo Gl Shs e e ek ol Gl Y 5 (Y 8) SLSes 5 i e
05 gadt eslaa]

Lﬁgj} “ J@' LSLAUA}LZ oS JJLS 6LAQJ JAL?- LSLA(’)}“JJS Lﬁ:&?)}b 4 M U‘i‘

53 e ool p S (S5 aie) 03 s S s S 0dd o Sl slaceY Sl eslinad L

el Ll 4 YAV JL

%9, 9 319

A8 s (Sh 4 feod e li ediST xS Gal) ol slapssges S et ) shiens
p35gmes,S okns Wy Olyeas pn p S o555m5,S ol op Sl lacnY s oS 6
Sk b s (W 53 elen 0 n 3 Klr B3 T ld) o oolg oS (S5 aie o
25 SIS bl SO ps o i o 5 i a8l bl s o JLSSY L sl LlS
S5 ces bl s 5A 5 4A Sl 85 L S LUyl 5 S el oKLy (55,5LaS e aills
BRI W W UV v SN PRGN IR SYCTPPRIR | /) QLA TN WO R - SR
A3 S ciS Lalesl asls S Olge 4 easle YO wlas ab L laol S

GAS s 5 sl Y Osg pla Wsw s 8 5T Lasad s o e 5l 25 Jles
AUS e e 5l 3 Ll 23 S e SL S Sy S e e bl G S e
Dbl 53 DL ol ool LS 500 e S Ll o5 D 5 S Sl 53 A
iy Jyb Slio [ She bl 305 S el (3 sy Oles @ 50 s U i 05
sas (i Ll 5 ps il 5 Shase (55 O Lyl 5 s ails s Ses (055 5 Lol slaad = 035
=R s ol ad s il O wdls el Wy Cu;,\ (FA s ol sladd s «ls
Glaparle 25 lald 5 25 Okl 53 ObalS s Sles 5l eslinad bl ot (5,851

:,\isjfwbubp}cfi@é:}«{&x

Yoo



OlySeR 9 Gawge G losmw

(TOL) Joss el -\

TOL=Y,-¥,
(\c\/\\ L&MJJ.:)))) (MP) Ja..w)IA So30 8 u.a;-L.Z—Y
MP:YS+YP
}JJLJ\JAN)JM‘JJMYP}W\J‘ 5ol s sl 5 Ses YS Wad e b ol s

s &lujgs
OAVA e 5 28) (SSID i & casles 2 ls =Y

Y
7 1—(73)
SI=1-(=) g9J = P
Y, SI

P

5/

(GMP) SS90 4 L;.AM u,;.{;t.:ﬂ u.a.?-u -y
GMP=\/(Y)(Y,)
084V O 5 e S A4 GG 3) (STI) o5 Jess jaxli -t

s11 =22 )(§ )(§> (iY)()Y 5)

Sy (i 4 feos sl ax i 51 (SO 5 VS YD it v oo alal) (s 4w ls 50
ol a5 ULV (e ey 5 144Y GG 3) das e 0L |, GMP s MP STI ( ixs o]
ks e Dy C B A oy 5 Jlexr 4 05K slagnV las 4
R RS Ol ss e 3 Vb s Sles lls glacs 53 -A 05 S
(5 03 e 53 VL > S glls sl 55 -B oy S
(o e 53 VL s Sde sl slacs 55 -C oy S

OS5 RS Ok e 53 a3 ol s Shes GLls glacs 55 -D ey S

Vo)



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

5SAS Jlpsle 5 5l Sl e Blas ) 4 b pSSle amlie 5 bl 45 planil ) shite
le 5 51 L s sas 5 gman slaslssas (ol (slaadfo o ¢ (Stmsad 4525 )

1% oslizel STATISTICA 6.0 s L]
S Jos 5 235t MANOVA 25, sy bl o a5 sl pond 5 5 Joms

oy g b

oY oy P<e/e)) Jls ime M a8 ol OLis il a5 ol s
f 5 sy edmsOlis S sl g g andllan 3550 Slio adS 51 egises S ebdien Sl
035535 So G55 o s oS bl Slesdlea ol B sy Slis i 5 Y (e (S5
Kol 53§55 e 0dind Wiy (gl 55505 S oS AL OF s deaslis Wl o 1 ol ol 0 55
Dlio Bl a5 S eddion Sl slaceY o S5 g 55 sy il 0k S Wy S5
Sl deslie coal 4 S 515 ol 5550 (V447 O 5 el Jace 5 5 Shas 5 ls 035
oS AV 25 0 Tl s ails s Sles o Sile aslie o ool ¥ 5) s s LacpY
oS 5 osm o kS oy i LA S Y (sl S VEY B3A Y Gl w e
TD oSl slacn¥ o ool i dls 355 (o3 me M il 3 Shae i 1 oy o)les
e oS W L s et § 15058 Ky s edns Iy LTA 5 1A3D 4D 2B 6A
oS U 28 Slal) Ao 33 40 Jlexl L a8 iSOl 5 g0 1 i ls Ao 33 0 mhans 55l sne Bt
J5TAS 1A 3D 4D 2B 6A TD (slapsises S 35 1 55 Oak bl 5 als 5 Slas
TA 5 7B TD 6A (2B 3D slapV w laze Jis Ll o ps ails 5 Slas oy j2dy  Llad §
Ol e b 5 ol Sl g e esle il Bl i 5 Sas bl o anls s
55 o TA5 TB 6A 7D 5D 2B 3D (slapsses 5

o3 als sl ozt 54D Y @ Glane Lol die 3 Ll sluws o i 5 bl s s
234D N i s s ol wi 055 ot 00 3D Y @ Glane e i
FA s kel a3 dls 035 e N RS 5 e Gl TD Y e wi s
A edalin La Y oo (gols ire OS] it 05y b 5135 3D 54D Y @ Glane L S

V¥



OlySeR 9 Gawge G losmw

SLad5 25y LA s Ul (Y 5 e Golssme ST el S5 Dlis ady ki
5 (1840) OLaa 5 Jisls b bw s TA 0305035 S5 2 2 Ses Sl 5 3 Slas oS 28
S 15 Aol 5y (V44) O 5 Ll L 5 4B 035505, 5 (V) OLes 5 o158
S5 S Sos 2 So Ll pd Cod s Slas il 5 5 Sas odiSJ 25 lalS sz s ol
el 0l S (Yo A) s S law 5 TA 54D

e Sl s e edlinl i hal 0 s e 55 bl 6l 5 gadeis sla et Ll
Oader 5 85 Ll s il s Shas 5 el (al  (Soees o pd o 2l 0 e
sGMP MP (ls o li L i 05 Lol 55 &l 5 Sas (M 50) 38 aslons (25
S sbaetls Olse w Lol Ol e 10 ols olas P<e/v e V) Jls pme 5 Cote Stemran STI
Soso e ok ke s MP) (6550580 ke (ST i Jas 2t Jlie 5505 5 e
el ety 53 cpl o cal b el i ool S 51 2l s an )y 5 (GMP)
6A 5D 2B 3D Slapssses S 4 Ol o s ip onl She al sy p 8 (S 4 e
s cwws TA 5 7B D

pll by 356 s (St pslie slagn¥ 035 JljE 3 s (ke st le b
Aol 350 (VAAA) 3y me Jams g5 p S 53 cagiges S ol ool lacnY s 5 (1449) anes
Olgsa |, GMP 2l L ol sy  addllas 3 (V44Y) OLes 5 i S 238 13
GMP ; STI MP (oo asls 5l (Yoo OLen 5 63U1 8 505 bl Cgllan Lol
(Yoo A) O 5 (She dis el eslizad p )50 (‘”‘f 23 Sa a pslie sla 55 ol gl
Glo el &8 Wols Ol [Sis 25 O 5 A5 Jal b ol 06 pdS i3\ Y o n b
DS Gl lge s L 4l 5 Slee b Soan o 22 lbls GMP , STT MP
g sl (SE 4 Jaste glaan



| alzxo

*9

¥

Aa £ oS

¥ o,k 1YAR (V)

H P-BALL/AL quo\/A JOPAAAL 3QAVI/A JQuL¥/ -JLL/e [-3.0v4 Ju/AL qQuAA/+ 0030 F-000/
HO 9qBOAAL -OViIA J-0VIAL F-pas/y p RHATIVD Jo AN 3l /04 9poL/+d [ AV 3-paAb/ TJAA
as p-Bro/3v -JAb/0 JOAI/3\ QA A\ POqLA/s gL/ J-qU/AA JoA 9q b/ Fevv/e qv3/A
i PLi/ve qleevre J-OBV/AL POqQLAN/A Y-qua3/e S-peene Y-pPi/iA PO/ PO AL/ 3-pAvy/ Y-pvin
VA PaAL/vo g-003/ SPOVL/VL AqLbi/\ Aqlevase BLAY/ ¢ §-04/44 qed/i3 (rquos/e BALM 8-043/1
a- p-evo/sn oqe VA BOY/VA F-pere/t 9-QAAY/ TYLAQ/ Jqu/as JOPA/AL IPOL L/ Yevi/e 00/
qav BOI/VL BOA/A J-00AL Poq 3i/\ qaLo/e T-JLAL/ J-qu/ad J0NA [SEVVYE S-pLvv/ OPIAAL
A A" POgALL/ L -B\LA 9gA0/+A 3+ LA/ N-Ae qeAVV/+ b [NVCIY POq/Ad PIQAVL/+ qer AL/ -Jvv/o
ao QRAVAL p-e\wA JoA\/0\ 3-083+/\ s/ YA/ [ /AL 9-qQu/\d [-Jav3/e 3-pLvv/ IO
dq0 p-eoA/3L w3.v/e Jov3/0\ -perv/e Nehd/e JOMN b QN Apo/ea ova/e 3-pLyb/e Y-p3an
Vo 940/ 0 N+ v/3 JoIAe\ BJavv/e -JALY 1440/¢ IOV JonL U-0+00/+ YArA/e figav/e
as p-e\3/3\ ftovr/0 Jop/ny oL AVYVAS [-343.4/¢ Yy 3w U-pe/as J-o4/ms 1-030/+ SpL3v/e -3/
qa3 p-eoL/\L =004/ JAVI F-pLvv/e 843+ ySJA3n/e 3w\ J-ovA U-0430/+ SA\b/e Poq v/
\4&} p-ei3sn -OLb/0 JObAAL 8-043+/\ U-04A/ 8o AL/ fole AVINY i AN 3-04vo/+ SpLav/ U-PAAA
a+ p-Bod /AL U-904/\ JOBU/AL 9QA0A/\ | ANNVE OQBLAY/* U-9+/+4 B/A3 [-oL00/+ PoqLy /i Qe+ /A
q4 P-BAL/OL DA RERYA] F-prvese S VYD LA/ 9-qL/ Ak opa/r A [-0400/+ Shov/e J-ovon
VA JqBAVALL (gan/e A3 v/ b (NEIVE - AV/e [-a4/+4 JOLVA [te43/+ 3-pAve/+ 1-9b /L
as p-edd/in J-qion J-ovemi 8Jo+ v/ N-YLbA/e 3w/ qeLn J-ouvs -9+ 40/+ Sty f\er0
qas BN Y-V Jo+/3\ qeLbA/ OQALLLY/+ Poqe v/ U-pL/ed qeL/AL QUAN/+ aqevAi/\ BALY
VA P-BALAL 044N OPIL/VA OpooV+/\ J-qovni/e -3 AL/ p-e+/oa 9-q/Ad Poqovy/» Zepv/e y3Av/e
a\ PLi/bo T-Jvv/0 J-OA0NL OPIrAL/\ U-oLV.Y ByaAvi/e U-pIiA J-04/%4 J-04v0/+ [-oL0Y/ g-003/
qa\ p-eo/3v -pA Pogqae/es poLbe/\ U-pev/e S-prine -8v/A\ 0q+ /34 S-prac/e g-oLe /A fv3/0
v\ P-Be/AL 1-fvv/o qIA+/AA BeA3/A BLAL/ 9-QAVA/+ BAVA 2-q+ /44 BLYA/» QA /A 0L\
oat () (=) Giar) O (IR P () e (V) e - IOy (I ()
Eads P o o0 Forn eomsle e el 00 < o€ iy £CQ cjr <€~y NG TR e G CE L C A G R AT S vt

P \mmFD AR e 0 KO of g b o |7

AR%3



O15SeR 9 (Gawge Glodm

H P-BLL/AL qe\l/A  JOPAA/eL  OQBAVL/AL F-Qu3d/e L/ [-3/A\ RAVIVN qQLoA/» JoN §-000/\
HO BQY/AL pP-BAAN J-qA/v\ Y-OLAV/+ qBAAT/ PALeA/s -quA/\ A IqL/A4 oQB«LL/+  POQLe/\ 9-gA\A
ar pogoo/oL  J-qov/e S-ovo/vy 2qev/\ BV IQAAN/ oqe./34 qe+ /A B A 9qQAA+/\ oqL3A
aa opa/Le S\Are U-930/A0  OQBL*\/\ qeLA3/ OPOAL/r  B-P/AA JFOMVA oqeaLL/s IR/ qevin
VA POqoA/IL qeLo/, 3-ouwy IQAV+/\ QLA+ P/ JopAvt  8Jons POAAQ/ ¢ RIEIVYE Syo3/0
a- apoo/Le J-eLv/o U-34b/A0 LAAL/ Yebi/e SAd3/e Te/ed [SREVINN LAV LA/ A/
qu 9-qQL/AL oqe. o g-00/v\ U-9:AV/+  [BLLe /e APALL/ LV -0 /%4 JopLio/s  Foeev/s mMLy/3
VL 9-Q/AL P-BVANL J-qVv/v\ QB AL oL qRAbA/ ys.u/o\ poqu/id  S-pLeo/s geLb/\ Jopyr/e
ae BOANA oqeron  JOwvL Speiv/e PO b/ opooL/s P-B+/AA -QA/\A  9POtA0/s  YBAev/e 8J9+0/0
gqo Pog./ov S-ovare U-PV/A\  JOPA3IY/+  QPOLIY: ALbo/+ £ ERVIT S s RV -peio/s S-pArvse SJade
as aqeLAL qeLon, QuAb/AL OPOAVY/+  JOARN BLAV/ opaL/ A BM\3 JopLrzo/s BaLL/A ysyve
q3 SPIALG 9-BL\/AL POgLy/+h  U-pLbvYv/+  UIFALA/e OPILL/ TN Jop /A Y8413/ ygeov/s w3
a -G/ S-pian BYA/+ BATA/A BLAO/¢ IQLIA/ BA/0A IqQL/A4 BLAA/ Y OPOIAY/ ¢ A3
q. a4/30 Sy003/0 44/3\ TYAOA/ * 04340 8A\3/ 9PO+/iA qu/b\ qeavL/+ ySLAv/e ysy3a/e
VA OpOLI/AQ BOLAL -JAV/0\ TS« AA/+ U3abi/e Jovae/e Yy YSJL/34 L\ REVD Y3 AAV/e Y3AV/3
as 204/30 S-pAe J03/% UILAAe JOPAA/e S1avi/e S-puvL  JOLbL JopLle/e TULAOA/ + qAL/3
qaa ERCIVARN 3-povse -qQui/e A oqe - AN/\ BLYY/* APIAAL/ ¢ qe./o\ 2] VANVEN Jopaoo/e SV Jovoe/e
Vi 9-gA/Ve Sy+3/0 R NZ7INN- o WA YRR T O AVD oLvo/» S-puvL  JouvA S-paro/s Y3vLev/e (v
a. 9-qQV/ve JeuA -JL/0\ APOAVY/+ OqQLb/ ALve/e p-ee/Ad 9-q+ /A Poq-vo/s ySLav/ Pogvin
g\ 9-qA/bO J-evv/o g3Av/on  Y-9evv/e Jovire Qev0/0 Y3 J-04/VA [-oLL3/ y3vaav/e J-oov/o
v\ 9-qo+ /AL J-qQov/o TLV/AL 3-puiv/e  S0AAL/ 9POAIL/ TYL/AN J-ouvs 1403/ J-OALb/e BAV/A
. () () (<o) =0 () (SO e () o (e Fm (e ()
o 0 E 0 Fe N e emfeapife foep et ey 6EQ qp of eip LR L T e I Ol AR T OE g

6P e A e e HOnD o ooy 0 0

ARY:)



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

‘_,:::o,.xu‘_,:;sh,auy,;;;w,&qwéuyu&@glﬁ—r@k

GMP MP TOL STI Yp Ys SSI
Ys
Yp
ZNAt STI
«/++\ns VEARE TOL
+/+VYns +/44Ys ZSYE MP
+/49Vigess /oo \nS DALY INTE GMP
—+/Y44ns —+/\YYns /AN s —+/V4¢ns +/¥N\ANs — v JOA s SSI

el 0353 b3 s pde o lasOLIITIS 5 0/ Jlax! CE”” 03 O35yl e sdasylis

NP rie aw o alaly L ds eslital Gdman Hlasel 3l S @ palie slacpY e sl
G s 5 RS e 55 e s il s Shes L oS (S w0 Jeos gla e le 5l S5 Ys
V84V e ey 5 144 5L 3) el cws (GMP s MP STI) wisls ol oVU  Sees
Ld s Dy C B A o535 Jler 0 K bV sl av pl w5 L
(VAT GUsL ) sy 5 Waes S sl 5L A 658 Kl &S ol 0 asls op Sele
GMP MP STI slaa=ls 5 Ys Yp (F) 5 (V) (V) sla IS5 sdnan slasls gad s 2
05,5 35 e ol 4,05 53D 2B 6A 7D TB JA 4D 6B A sl S sl ol
53D,2B 6A D JB JA 4D 6B dA oK slayY 5,5 5 Ll S 5 A
o oo 53 Shas oS xS slaod Slesl ol Il 53 4 el OF sdiasolis o5 8 S
7D 7B TA 4D 6B (slap 555058 0la 01 515 et 35D 5B A 55 5 Six
S5 ol sl Lall 51 0l n 5 dies Jls g5 5 (5 20 Coeal 51 TA 53D 2B 6A

woﬁ;diddmg}@'



OS2 9 (Gawee Edlosw

=

T
=,
T

=
Yp JYS ‘STI ‘5_)..4. dw )‘é‘}“"_\ JS..:

4%
a2
2%

Ys jYp MP G dw )b}u. _y JS.J



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

Ys 5 Yp GMP saes v s 505 Y S5

O adaly s Sl 3 S s Ol e 1y ke a g el B (G s o ped G 2

N44Y Gasl 2) 545 e esla il Ol 4 psw s o ik 15 500 SO e 4w 31 A
(8 Jsam) i eslinl Lol slaadlze assms 51 sk ol sl (YooY aog SL 5 kS
a5 |y Weesls 59 50 Ol LoaT 5l Ao y3 AN/ ASU.sjdj\ age 93 Gln ab g ML
S S 3 pasie glasy S s e g sl slad 5o 5 (¢ L}K.Z),\iajfv_w)tmda
Shaes,3 WO 4 sl Slas £ sl ol Ol 35S a0 Ll oo 5 Sles o, KLe b as e
o5 O bl d e s Shee b e LIS hls &S ol add go sl 4 by e Laesls IS ol s
Laasls opl Ol 055 b S cpl a5 L.l TOL 5 SSI jaxls 55 L e LUl 5
Loyl 534S Wy om0l S 5 albainY o xS B s 1 Jsl adlge Jlde ST el o gllas
U8 adse ol s cjlsas 5 dias 3L TOL 5 SST LG 5 Slas gl)ls Jas 5 L5 O
adl go Ol oa 1 0T 01 e ol ol 5 ol Jgamen oS 0B 1 51 g o) (s5lalir
Waesls JS Dl s 5l Ao 3 Yo ol adlge pass .23 Sk ps Sl 4 fesd 55 Shes foily
TOL 5 SSI e axlia b 5 e Stacan (25 lases 555 Slas L adlge ol (S o a5 |
i psbie laci sl slalir & 30 adpe nl cpl by ol lsime 5 oo sla Saaan

VoA



OlySeR 9 Gawge G losmw

S 5 kUYL i s Shae 5 8L SSI S TOL (glls oS 5500 Sl | placs 533

;,._NY\ 6‘,3&q&:ﬁyuv:}jﬂéﬁjaﬁjﬁéuﬁ—i J;J}

e ol .
Ys Yp MP GMP STI SSI  TOL ) , adl e

gz ok
f/ELY AR'A% JEEN v/e0Y +/80) —+/Y9q —/\ 0t A0 £/vaoY \
SN TVY MY VY VA e Ve QA0 YV Y
EVES ANREYT-CY BRRYA f A4 o Y o CHRNRYPS AT | LYV N v
—0/YAA  —+/480  JATA —o/YAr  WJAYA —+/YVE YV Yoo eeq §
Y 2 Y ¢ 1 VIRS SRR\ SR YIS SRV IS 2 SRRV IYN- Yoo ey 0
N I Y Y L Y L S VAR /0¥ Yoo eees 1
s Y Y L Y R ) LR A 1N Yoo IRER %

o anly s TA 2B 3D 6A TB TD 3Kl slappV oS sls 0lis bbb Sl sa
Slags aS S Olss e 10 las § 513 5w il Casle 5 YL s Sles b a5
Aol S 137D, 7TA 2B 3D 6A 7B Slp a5, G50 2 (SEF 4 Joos 0SS
ol s 5 i e Y canles 5 b 5 Sas Lasb s 1B 5 3B 6B 6D slanY
g5 ot 5 LaeY 53 Sl OF sdimnallis oMLl sl s e 558 oo
Slapsisas S 53 BT an Comlbas 5 Jassd oA S 1S a0 esdleay 5 30l 355 (S35
Sy Ly o o Sl a3l ol s (0 b Sl ol il cplply Kol w55 il
3, 50es LTOL 5 SSI Lasls 55 4 sls 0Lis cwomen (8 JSE) <Ol s gl als 13 sl
35 2 533 Sles LGMP, STI MP sla ol coman L)l b Soeen [35 Ll 5 5o
5 sl patli 3 (e 1 S wsl3) Al e (Saees 55 5 SRS O Ll 3
Al oYL e Sian 55 68

Y4



Y o lad YFAR (1) b 1,5 LS s S 51 dlone

Biplot of YP, ..., TOL

5_
e1a
4_
g 37
g @®6D
g 2
13 ss1 TOL
-‘3 14 68 o Ye
£ B
S Y iBe® ®7a ST, ©28
g 04 2n B® GMP 0
) .1D‘CH S8 Sesa ..,
14 [ 1)) ¢se
[ ] [ ) [ ]
2 A 4B H
24 ®s58
T T T T T T T T T T
5 4 3 2 1 0 1 2 3 4

First Component

SNy b ot Ll gei —E JSS

(_Q.,\;.foj;UPGMAufu)))"aJuLw\Li)MPjGMP STI sl an g ar g LY
)‘J_apb-@uJ_.Zﬁj_f)‘j_ea);gg.i).}v.auASJ};;"J}AQ)“))7B 2B47D 44D 43D4
Sl 13 S0 s 1y k3 sla g, 5l el cuﬂd\wy 45
SLa0s &S Ldewy 4 opl @ gl W8l Sldllas 55 (V4QY) STl 5y 5 (V44)) 08 5 5e
rjﬂjﬁéjjﬂw\rﬁjjé.l}@&wdéuu&uj‘Lﬁ_ii456)&«‘%0.1;5;))25
Slaarls J 28 Jsiee Olsisa TA 55055 235 Sppo 2850 slageY 55 5 (1488)
Jol slap 05,8 Ol 6D 5 1B TA (lap 505 8 (235 s S 051 sl
wjﬁwtbt{(\‘u/\)ob@j@;;;.,\;,\,z S S 4 Jesd oS 28 el i
Memdﬁdudjuﬁwdb\b4Dr)jﬁ)jssvbbwuﬁj\ﬁfﬁv:s;fuﬁY\\/\

VY.



O1y5ed 9 (Gawge Glodms

Dendrogram

Y/1\0 -

Y/Et o

ARE

AT

1 2 15 3 4 13 10 12 5 9 11 17 18 14 19 21 20 6 7 8 16
1A 1B 6B 1D 2A 5D 4B 5B 2B 3D 4D 7A 7B 6A 7D H CH 2D 3A 3B 6D

MP 3 GMP.STI gl ;bas 31 Jool> f‘,f‘”.ﬁ; -0 IS
(13,48 5 S
P irles 3 68 (5 S5 ke Ol pmtils Oliwas] e s e S BT 51 0LY
e Sl 5 K JlS s ges SaS s

&b

Cattivelli, L., Baldi, P., Crosattil, C., Di Fonzo, N., Faccioli, P., Grossi, M.,
Mastrangelo, M.,Pecchioni, N. and Stanca, M. 2002. Chromosome regions and
stress related sequences involved in resistance to abiotic stress in Triticeae,
Plant Mol Biol. 48:649-665.

Dashti, H., Yazdi-Samadi, B., Ghannadha, M.R., Abd-Mishani, C. and Sarafi, A.
2001. Identification of chromosomes contributing to cold resistance in winter
wheat by using substitution lines. Iran. J. Agric. Sci. 32: 355-365

Ehdaie, B. 1993. Selection for drought tolerance in wheat. Proceed. 1st Agron.
Plant Breed Cong. Agric facul, Tehran Univ, Iran.

Elias, E.M., Steiger, O.K. and Cantrell, A.G. 1996. Evaluation of lines derived from
wild emmer chromosome substitutions: II. Agronomic traits. Crop Sci. 36: 228-233.

Eskidge, K.M., Shah, M.M., Baenzlger, P.S. and Travnicek, O.A. 2000. Correcting
for classification errors when estimating the number of genes using recombinant
inbred chromosome lines. Crop Sci. 40: 398-403.

Farshadfar, E,. Koszegi, B., Tischner, T. and Sutka. J. 1995. Substitution analysis
of drought tolerance in wheat (7riticum aestivum L.). Plant Breed. 114: 542-548

ARA



Y 2,lens VYA () s o015 o lalS agi Suig iS! alone

Farshadfar, A. 1998. Genetical analyses methods for drought tolerance in plant
breeding. Proceed. 4th Agron. Plant Breed Cong. Agric facul, Industrial Univ,
Isfahan<Iran.

Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress
tolerance. In proceed. Sym. Taiwan, 13-16 Aug.

Fischer, R.A. and Maurer, R. 1978. Drought resistance in spring wheat cultivars: I.
Grain yield responses. Aus. J. Agric. Res. 29: 897-912.

Galiba, G. 1994. In vitro adaptation for drought and cold hardiness in wheat. Plant
Breed Rev. 12: 115-162.

Ghasemphour, H.R. and Kianian, J. 2007. The study of desiccation —tolerance in
drying leaves of the desiccation —tolerance grass Sporobolus elongates and the
desiccation-sensitive grass Sporobolus pyramidalis. Pak. J. Biol. Sci. 10: 797-801.

Golabadi, M., Arzani, A. and Mirmohammadi Maibody, S.A.M. 2006 Assessment
of Drought Tolerance in Segregating Populations in Durum Wheat. African J.
Agric Res. 1: 162-171

Golestani, M. And Pakniat, H. 2007. Assessment of criteria of drought resistance in
sesame lines. Nat Res. Agric Sci. 11: 141-149.

Hittalmani, S., Huang, N.B., Courtois, R., Venuprasad, H.E., Shashidhar, J.Y.,
Zhuang, K.L., Zheng, G.F., Liu, G.C., Wang, J.S., Sidhu, S.,
Srivantaneeyakul, V.P., Singh, P.G., Bagali, H.C., Prasanna, G. and Khush,
G.S. 2003. Identification of QTL for growthand grain yield-related traits in
rice across nine locations of Asia. Theor. Appl. Gen. 107: 679-90.

Imamjomeh, A. 1999. Determination of genetic distance using RAPD-PCR and
evaluation of drough tolerance indices and adaptation analysis in Chickpea
genotypes. M.Sc thesis, Agric facul, Razi Univ, Iran.

King, I.P., Orford, S.E., Cant, K.A., Reader, S.M. and Miller, R.E. 1996. An
assessment of the salt tolerance of wheat Thinopyrum bessarabicum SE
addition and substitution lines. Plant Breed. 115: 77-78.

Kirigwi, F.M., Van Ginkel, M., Trethowan, R., sears, R.G., Ranjaram, S. and
Paulsen, G.M. 2004. Evaluation of selection strategiesfor wheat across water
regimes. Euphytica. 135: 361-371.

Klindworth, D.L., Hareland, G.A., Elias, E.M., Faris, J.D., Chao, S. and Xu S.S.
2009. Agronomic and quality characteristics of two new sets of Langdon
durum—wild emmer wheat chromosome substitution lines. J. Cer Sci. 50: 29-35

Koebner, R.M.D., Martin, P.K. Orford, S.M. and Miller, T.E. 1996. Responses
to salt stress by the homoeologous group 5 chromosomes of hexaploid
wheat. Plant Breed. 115: 81-84.

Kordenaeej, A. 2008. Mapping QTLs for yield and yield components under
drought stress in bread wheat. Dissertation for a doctorate degree,
University of Natural Resources and Applied Life Sciences (BOKU),
Vienna, Australia, p 97.

Kristin, A.S., Serna, R.R., Perez, F.r., Enriquez, B.C., Gallegos, J.A.A.,
Vallejo, P.R., Wassimi, N. and Kelly, J.O. 1997. Improving common bean

"y



OlySeR 9 Gawge G losmw

performance under drought stress. Crop Sci. 37: 51-60.

Law, C.N. 1965. The location of genetic factors affecting a quantitative character
in wheat. Gen. 33: 487-498.

Law, C.N. 1967. The location of genetic factors controlling a number of
quantitatives in wheat. Gen. 55: 445-461.

Lupton, F.G.H. 1987. Wheat breeding. Chapman and Hall. London.

Maleki, A., Babaei, F., Cheharsooghi Amin, H., Ahmadi, J. and Asadi Diziji, A. 2008.
The study of seed yield stability and drought tolerance indices of bread wheat
genotypes under irrigated and non-irrigated conditions. Res J. Biol Sci. 3: 841-848.

Maaroofi, A. 1998. Identification of chromosomes locations contributing to
drought tolerance in wheat. M.Sc thesis, Agric facul, Razi Univ, Iran.

Morgan, M. 1991. A gene controlling differences in osmoregulation in wheat.
Asian. J. Plant Physiol. 18: 249-257.

Motsnyi, LI, Fayt, V.I. and Blagodarova, E.M. 2009. Identification and
Characteristics of the 1R(1B) Substitution Lines of Bread Wheat. Cytol.
Gen. 43: 169-176.

Nourmand Moayyed, F. 1997.investigation of quantitative trait variation and their
relationship wheat yield at irrigated and non-irrigated enviroments and
determination of the best drought tolerance indice. M.Sc thesis, Agric faculty,
Tehran Univ, Iran

Quarrie, S.A., Stojanovic, J. and Pekic, S. 1999. Improving drought tolerant in small-
grain cereals: A case study, progress and prospects. Plant Growth Reg. 29: 1-21.

Quarrie, S.A.s Steed, A., Calestani, C., Semikhodskii, A., Lebreton, C., Chinoy, C.,
Steele, N., Pljevljakusic, D., Waterman, E., Weyen, J., Schondelmaier, J.,
Habash, D.Z., Farmer, P., Saker, L., Clarkson, D.T., Abugalieva, A.,
Yessimbekova, M., Tururuspekov, Y., Abugalieva, S., Tuberosa, R.,
Sanguineti, M.C., Hollington. P.A., Aragues, R., Royo, A. and Dodig, D. 2005.
A high density genetic map of hexaploid wheat (Triticum aestivum L.) from the
cross Chinese Spring x SQ1 and its use to compare QTLs for grain yield across
a range of environments. Theo. Appl Gen. 110:865-880

Quarrie, S.A., Quarrie, S.P., and Radosevic, R. 2006. Dissecting a wheat QTL for
yield present in a range of environments: From the QTL to candidate genes. J.
Exp Bot. 11: 2627-2637.

Ried, J.L. and Walker-Simmons, M.K. 1993. Group 3 late embryogenesis
abundant proteins in deslcation-tolerant seedlings of wheat. Plant. Physiol.
102: 125-131.

Rosielle, A.A. and Hambling, J. 1981. Theoretical aspects of selection for yield
in stress and non stress environments. Crop Sci. 21: 943-946.

Sorkheh, K., Shiran, B., Gradziel¢ T.M., Epperson, B.K., Martinez-Gomez, P. and
Asadi, E. 2007. Amplified fragment length polymorphism as a tool for
molecular characterization of almond germplasm: genetic diversity among
cultivated genotypes and related wild species of almond¢ and its relationships
with agronomic traits. Euphytica, 156: 327-344.

Yy



EJCP, Vol. 3 (2): 97-114
é gﬁﬁé ejep.gau@gmail.com

Gorgan University of Agricultural

vvvvvvvvvvvvvvvv Sciences and Natural Resources

Chromosomal localization of the genes controlling quantitative
traits of drought resistance in wheat using substitution lines

"S.S. Mosavel S. Houshmand Sh.Mohammadi’ and M.Khodambashi*

'M.Sc. Student of Plant Breeding, Dept of Agronomy and Plant Breeding, Faculty of

Agriculture, Shahrekord University, Iran, *Assistant Prof., of Plant Breeding, Dept. of
Agronomy and Plant Breeding, Faculty of Agriculture, Shahrekord University, Iran,

3 Assistant Prof., of Plant Breeding, Dept. of Agronomy and Plant Breeding, Faculty of

Agriculture, Shahrekord University, Iran, *Assistant Prof., of Plant Breeding, Dept. of
Agronomy and Plant Breeding, Faculty of Agriculture, Shahrekord University, Iran

Abstract

The first step in identification of genes which control traits in stress and no stress
conditions is localization of chromosomal related to traits. In order to locate the genes
controlling drought resistance and screening quantitative indices of drought resistance
in wheat, substitution line series of Hope into the genetic background of Chinese
Spring (CS) were tested in a randomized complete block design with three replications
under two irrigated and water stress conditions. Based on the potential (Yp) and stress
(Ys) grain yield, criteria of drought tolerance such as: mean productivity (MP),
tolerance index (TOL), geometric mean productivity (GMP), stress susceptibility index
(SSI) and stress tolerance index (STI) were estimated. The results exhibited high
significant differences among the lines for traits studied indicating the presence of
genetic variation and possibility of determination of the genes controlling these traits
on the related chromosomes. The results of mean comparison showed that most of the
genes controlling yield and yield components in the non-irrigated conditions are
located on the chromosomes 6A, 7A, 3D, 2B, 7D and 7B. The results of correlation
analysis between indices¢ potential and stress yield showed that the most suitable
criteria for screening substitution lines were MP, GMP and STI. Evaluation of biplot
and three dimensional plots indicated that most of the genes controlling MP, GMP and
STI are located on chromosomes 1A, 6B, 4D, 7A, 7B, 7D, 6A, 2B and 3D. To
determine the genetic distance and to group the substitution lines, cluster analysis
showed that the substitution lines 6A, 7A, 3D, 4D, 7D, 7B, 2B and Hope were in one
group supporting the results of 3-D and biplot that they can be used for improvement of
drought tolerance in Wheat.

Keywords: Drought tolerance, Drought tolerance index, Wheat, Chromosome
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