[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

YYA VW0 Ll VY ojlad [piia Jlo /sl ool oMol aslizags

Sl b e 5 (535S ool oKt

sravsisss (Sorghumbicolor L.) gladele 095 g Y (gucuan,
ool byl 50 azalS adgl o) bl 2 (Sbs s &

Yo, [ . .
Sl anwl 3 g5 125
(zahra_khodarahm@yah00.com : Jggue odius 53) « g o=l oDl of3T olSls o)y slial -
g ooy oMol of5T olSisls )| ol )15 ansgal il Y
\WAY/PINY i o pdy 0,6 VWAY/Y <17 el o )

sasSz
90 WAY JLw 5 45 il (S (i Ll s slaile 590 20Ty (o0 pplidods Gl (ol
sty oSl 15T IR ils s (6399555 olEdiglofT 1o 5155 auw Ly Bl SolS 2 Il 55 53356 gl
el oy Ly (S 5 95 5935 5 (slabple 3% 9 ity gl (1Y 18 Jold Jl 595516 0,5 1yl g
Gl dop a5 01> Lil (il ylg am 327 gl .0g—s (Gl 1Y g 4 =% ¥ ao) i O j0 Fooe JoSOWS
OY/+Y) = 3aslga amoyd lis .wiul Hlo o (i (0 oy Joliio 31 g i3 (Y jaS 1 (6l 0als (535 03101
= 039 9 (0m0 )0 AFP[Q4) Ham ady (e b (9—0yd A+/B)) g ddlow Job (900 YOIAF) amaiv; Job (o)
S o ol ool (Ll gl aall 4 camwd (o —IY) (g ol iy jo ol b (w00 FF/FA) axals
VEIPY) i jaile ooloo) g i iy 8 soloio Wbl gedau 53 yliin (3 yidiont 5350 Sl gy 45 Causl
st Ly (giindiy g A g Ly 010 (s Gl 9l e s (5l 1Y) (6 ol Jmailiy 30 RIS b (00
Siol () it Wi 0 Cgmaimn (Sind 4y Jnzio sLamY 45 KFSp g KFSy slay¥ canlln 3 590 ©lio obul

28,5 )18 (Sl 4 Joxd Sl 4 (n P ol j KFS ¥ g ol (plaisl o935 4

Sladgle 055 jom azalS Ay (gaivdnd s « WS 4 jo (( SUlS i 1 gualS lacly

Solosime ysbar ladsle 055,50 olS )5 azasle
G5 S ey b () e 5 (F)k 28l rals
rblj)‘).) ()la —\/\ 9 —\O 5—\Y a—ﬁ a—? 5—\‘1 5’) éﬂ‘?’
BT a5 w3 S )55 LarS g ods ol ps5 5
5 Sl e Slio lp Bl G sl
Om Dol 4 Jl> o cllas vy Sailsr oy
olasi g azailes g azaiy, Jsb olao ly o)
S s ool Gl Bl Lol g azelS
L O e 5 olin] s aiols ylis g lo sne
2 ooy V0 g Ve b ) (6)98 5 Sl (om)
(KFS, 5 Speed fead) slabsle o555 o5 (50
Soloses Sl g,yed Galizes ol o5 WS 5158
e ls g Siailsr ey o Gl wo s Slas (g,
Aoy 5 gl gme Ol odle 4 Wyl Siaile>
A oaslin Bl o Jiaile>
LS > (SKiess pmn Sbls ol s
4 oo g8l Sbml g Ll (Sl 5 a2l
@ oblSs Jexd 2Ll il pal ], (Sis
al> e J_)b 50 o 4 shewe Can gl
lplagl Q! s (ot Jole (ol o 5 (Siailex
S Lol asbee dlise byls o cas

doddo

5 i Jolse (Pt 51 S 8o sl o
Ol doazmalS adsl ol 10 g Jialex caiiSogame
ol 2 50 9 Sl slaan T el 61y ds ol
ml slaly 5l (K el 55900 azalS o,
FRUo 2 - ‘_}M,L,., sals o S sl sl
Uolye o logas o @V ate omlty 0l o
Bl g ails &b 5l O i als 4 (il 4yl
(1) 09 g0 i (Salyz 4 by po sloasyl b pglas

slodysld wly ly adsle 0508 @ axg L
Cobyb b labsle LSl a3Y colyl yo ool
ol ol 45 W0, iS Lgllas udsS 5 YU ays
N0ys3p ki g cudib ) sladgle poS 55
olels 51 wilen o] hmecen 4z 5 oy
s oS HA e Luld W56 ces el
Loy o)l Gz slaplil lul,d b o955,k
ol 5LsS Silas ogzs 5 bpiez Sl
A s)ls sol

285 WS GBS (OF) e BT 5 5, 0l
O Ay (Gialer ey Olas  Sis s byl s
9 Azddy, S 5y wzdle Job wraty, Jsb


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

yya

Ailooy dilgz> b yloy ,o a5 o jedy slass N
cuols jlam olelu b o,

Sy9ln ry Joe b 5l eslial by 4 23la £
(V) w8

_ %Gr x MSH
T 100 (¥
S ds el Vi

Vi

TRV ey
(azeBlo g azasy)) azalS (Job (Sl MSH
V3l oSl olal pr azddlo Job g azaty; Job -0
039 fawgie .l (S oslail 1Sl SIS L azalS
50 alh azalS aw l(5)lo paiged b azalS 5
pRGke 2B by gl ahewy @ o
s ) azallS e e b xSl
g ol (oogieedll higd 5o SiS (39 S0
Goe s ol 5 il axy0 A gled o el oK o
‘5)1 J.v.\...: 6’)4"9"’ RW-3e) ‘BL"> sosls S9)
awlie g illy a3 S Jlesl Gogin
Lo, S Jlas! maw jo oSSl gy 4 by oSl
L S ai=s g MSTAT-C lj8le 5 5l eolaxul
&y cd 5 slil Minitab V7 l58le 5 51 eolaxul
ouds dslllae Slao adS wlul 5 lbcuiss) (gonad,
Syge ol @ OF) hes g Lioe,w (bs, L alie
Ay oS el po 4T (pg)F 4 a5 wb s
a3, 8hC 09,8 4 VO as, @ og,F 4 ) as; ws S
U}Y d.u)b05)f4.13 VIVO M')abcd 05;4.:‘\/9?
boloas, e S35 3l SO e 4 Ll
O gl o 2l A, Caled 0 g pexr R0
S Jod Solss S as, bl cnl s
Ll (Sid byl d 4y il

Sl den o) Jﬁd.?- )9 Ty C;L.J u*’l“" »
o5 50 Y g RS Y S sl ool (653
oY Rl St Ll g as)s S Jleial mhaw 5o
gl o azlS 5 ) Che lp (S S
Al gre vy iy Jlis
& iales wwo o

doye FYIVA L sels maw ol las gl
LoL -V gl 5 (Sialsr Ol itian (Si8lex
Lssls plas 1y Siailee ol o %eS duoye YOIOY
oy b Y g o el Jeily a8
oealS el 4y S o )0 OV Y Gl 4 Siaile>
(Y Jgoz) 2ély

VWA e NV ojleds [pia Jlo /615 lals 2ol aslisags

oloy g o5l e ype bulid )0 Jyema slaols)l
JrsS e Jelse 30 cov oo 9w 3l g
<= ~L~L°$ 9 ol (S Jelge alox 5l go0nie
bl (g, Sl skl b cnlpby il oo
L g @ 2yl Ol coass Sy Lalps o
28,5 0 ool G a4 Gl JedlSe 380
sl bulpd o #95 ,9w slacnY ol cnlplo
e a9 (SiS AT oy 4 g e

Wil oe Gaios ol Boa by

) g g olge

oBisls oBigle;l ;o VYAY Jlo jo Liegh o
O ygods Giolejl 00,5 1l el axly oDl ol
Soyge S5V L Bolas Slls b B o yys
@ladsle p55 0w Y N0 Jolis Jol 9256 .28,
KFSy KFS; KFS, KFS; KFS; KFS, KFS)
KFS;s KFS;5 KFS;3 KFSp,, KFS;; KFSy
st 5 Lol Sligios dsge 3l 45 (KFSy5 5 KFSy
S 5 e S g ab s £S5 ,h g JW
d ;5 (PEG) -+ JsSdMolsll b oas Jlosl
oy QLAY 5 A Y (eld) o) el
2238 s () b o, b St sla ity

ey 5 bk il bl elail sl
Gy oS el (V) Sialer ol
23 VO s o fS e sl ) Uy g
Ll ais byds o g ol colatwl 480 ¥ o 4
VO Eadyn o 50 b ool giiuds Lhie Ol
SIS Sy (o5, 00 Sghead i 206 YD s a sl
loe 4y yhaie O gl Lo Vg osls J13 cpasly blo
RVLN u,.,.ao}g,., ETLIR Gl ol ddlal ioos
loo yo el jo el YF Cow &y hilog cpl (Blo
Sojles o 235 13 o3 cole 4z A
Sl SnSelal ohie 4 S el S5
o Jlesl g sy 5o yde ol )‘)5_}‘ S o
slass pide 59, B 59, 52 «pgs 59, 5l dedl » (Sas
Slao byl opl joaial (o)leds 00 ailex Hody
18,5 )18 swan s )
amlre pj o b el p (Giaile> seye -l
OA) B 8

aly> s = ohlesboayses wlsmsdialas Lyl ()

sddasls yd S
aslre py Joo llae Jiailex by awgie -0
(F) w5
2 nt

MGT = ﬂ R

‘3)‘4319,? QLo)' .la.w}».o :MGT


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

Y¥f- oBigle;l byl s j0 azalS adgl o, wlul 5 (Sis 25 4 sladsle 055 5w slarpY sonas,

sladgle o559 SRY azalS Shoogad 5 Sialsr p (SiS A5 0 Slaye (2l (bl 4525 ) Jgor

Sisoiy el Sojs Ak oetlh azele b agady, Job o oloj bagte dep Az i e
(Mg) azals (mg) Jav (cm) (cm) Gsy) &34l Salsr ;] Sl &2
AVEINYAT VATV YALYTYT YAAYS FAY/ON VOYY OYAY/FAT O F JEEEER
VOO AYYYAYET  farvay “IAvD” oFeYY”” VfoF WOAYAYT oY
I TYSAFEY Versxy’” VYA Va/-0A" Snve” waa or Sd x oY

VEIFPY AR -1+ ¥A “fe¥ SNFY ofeep VOIPY V- Uas-
#Iv -/-a olf /A #Iv /A Al Ol kS b Ay

Doy S g oo Jleisl e 48l pre g o pire e oS5 4 Y o s

ladgle 0555 5m sloinY azalS Sluogas g Sialyr p (Sas A ol 5l (ks anlie Y Jgox

amals Sos gy kS Sy eslh ardle Jib azany) ib ol baegts Sej0 S
(mg) (mg) JReps (cm) (cm) Goy) oiilsz Sl Bar)
fons® Vov/aT v/an @ % q/y.q2 Ve SYIVAZ
OAOA™ Ralim o P Y/vay® AP VIEVY© ooes° Ry
s vy Veve© Y/aAY© VIAYVEC OIYAYC VIOA-© NN 5
sy vy/se? V/ova® 7ARER Y/ovy? V/$AR" £1/£v° A
NN Avior? V- YAS - JOVAY® Y/veed V/a.ve roiy® Y
_ KN _ASIA ) _VOIAS Y85y _OV/-Y EXEIIv

Al e doys o Jleiml gl 10 (SSIs (ge 3l Gullys (g lel iglas w8 axiis S ie B gl a5 sle Sl g yo 40

elaisl 0g3 a1, Siails> duoy0 (S (doyo
(Y Jgaz) wols

w8y a8 ol lid ey ke Olulie gl
YAYY) KFSig (Y g (o yiniion (Quo,0 FO/Y ) KFS

K 5 Ll 53 amalS Slogas 5 Siwly  slabsle o590 oY Lol S Sils dlie ¥ Jpo

D)) azalS 5 ()39 Al amls azadls Job azady, Jsb Oley basgie il d s oy
(Mg) axals (mg) e cm) m) Goy) Sillsy ST o
oYY SEINVE Yivo-© V/-vq° FIVVY Y/-vE® o\ KFS,
A 9875V f/a.\%° il s18A0" \ANAN INTAG KFS
SOIAYEE VYN YIYey e VAT fIeAs VIAAYP YT KFS;
YT qy)y.> f/a¥a° Vs Y© O/AAYE VAT 0a/va™ KFSs
FAIY e VEVYE Y/avAM VIVYARE f/eay® Niadhd INTRY S KFS;
NarAkiand yyea® FIAND (VA 4 ke #Ivor /Yy FAIFY® KFSs
FAIN- IRt viva.# VIVAYE® q/van® y/vaa'd so-® KFS,
\idla% Vwyn® gasy® ar Ay oa® Ak sy/59® KFSio
AV R yeay® O/YYA® VA ® VIVAE™ VPYYE ov/\ % KFSy
vy/ryd Voov® f/Yay>e y/ava? /-7 y/yay'd s NATE KFSp
FY/FVY 9/ FY>¢ Y/AQY® Vvas®e Y/5AQ'9 V/oyyee fq/va% KFSys
fo/vvY qy/8. "¢ Y/-YA VIVENV R /089 VgL £orAd KFSus
fAAYY AYNY AT St VIVENVEE flovy® Visay® FY/AsY KFSi
[V 9f/0v Yo Y/-f0% £y V/2aA® vos" KFSy
£y/ove AQ/YY* /240" Vaans £ f VAR vy KFSs

Alos wo 0V ezl ey SSls O903) ool s ylel cglas a8l siws S it By (Sl oS Sl e ;o 5

L Soalez oz )0 eFsn Fie s OL’*%L“ 2
obul b JsSoWE sl s (0) aes o )18 50 o
Slsgad sy lyame el Cel Ko
(V) dgb o0 Siailsr doy alS a0 g als
P oo sy Sl aoys el IS jsba
ol ol Sl (Si5 a0 byld o glasle
$iale ploj by
i Ll o Giailsr ploj bawgte G i
gl 50 ol oS 5 Goy VAV LL VY gl o

LY (Sas mhaw o Siailsr wo)s (n i

&S Goge 0 09 KFSp 9 KFSy lagny 4 by e
W s b SV S zhe ,o KFSy oY
s> 4 ) (Gl wops eSS slacn
doy0 Gglaie Josdl WS (F Jouz) ol plaisl
Foloe 4 (g ) (Sas 5 4 laciss Jiale
et S by (S g55 ez 5l il
Bl s s glacaigs o o Qdx als
o Gkl o a5 sguze b (SaS
e R O N P


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

¥\

DS KFESy (¥ oS el Jls 5o nl (V7 Jgaz)
doyd cpypias KFSp (pY g ‘5’)44199- WS
ol dawgie cpyiins sl las 0 Siaile>
u"\j L J’%r" )L,’ -\Y L;MO c]a.»: 3o 6_3)'43‘5?

(¥ Jguz) 09 KFSpo 4 (laie (s S 9 KFS;

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

Jesily (ol b aus S oaalin (55, V/FF) aals
YZI7Y Q‘/‘,‘:.n & Cdeo Q’l| )1_3 Y C““"" S 6}o_w|
Oley Lawgie (it (¥ Jouz) <8l (aldl wo)s
KFS: 5 Gs, Y1) KFSy oy 4 Gslee Sjailsm
592 (59, VYY) KFSyo 4y @lata ()1 030 35S 5 (59, YIY)

LY (Sis w0 azelS Sleogas g Sialx p sladsle 055 50m sl Sl amlie - g

Sa gy kS So L s wle b azan, ok ey bawgio oy oy
(M) azals (mg) SRER (cm) (cm) Gy 58ls> S8l o
% Yoot <oA= o[+ OYYY Yoo Y/AYY? YV/IAET KFS,
q. /sy OF/TYe -Ivo- - 2ol vio- > vy ya/py> KFS,
N A fo/- - -[aveye AR Al \lAannad TEFATE KFS;
qy/. . 2l Y2 NiYanne YIVEYH \/ov- £1/v0™° KFSs
- ryoe G2l Vv Niannn AR (aand va/19%° KFS;
Vey) o ® NI SfY. € eyt yyy. @ Vidand YV/EA 2N KFSs
Ao \izlaad Vvivor® N aiad \lARKhee VIOAY! ofy-2 KFS;
vy 2700 VYYY? fexesst Y/A-° ias frive® KFSio
719 £y SIVEe VEY- Ve Vvoa-! AR/ Tt KFSy
VY. Fofe E YI£-2 VY. Y/IA- P Ar af/fYV? KFSy,
$¥/. .19 AV/PYE NN N/ i VYyyRe A TY/a®e KFSis
0vYd ArAR Vare VAPV vioy - Y/ % Y KFSis
A5V [ R - vyyYoe < [PEYYEe \lAnauee Vosy' Yrvac KFSus
XV §ofe 00 <JYA- AV Y/AYY” Y/OAY® yavy! KFSy
N FoIFYe Vve-? -/aq.- . \7AN R YAATE \EZ0) e KFSig

il e aoyd ) Jlaisl s 10 (SOl yge3l bl (6 Lol glas a8l aitus S i By slils a5 Sla il gt o 40

Ot Sl o cpl aS ol T Sl opl g aiies
Aibee oob) Coenl Glls (Sis 4 Josxie o8]
azady; Jsb gl Byl a8 Ll oy 0 Slaiay
At i Siailex Sy g (Jiailer doye g
L i @l lp il slagnY 56 9 (V) Jgo)
a4 ol oole gyin Jlaae gusb, S yln
ool e G,k cpl 5l ::olo oelaisl ady,
A i Cwglie Coled )0 9 o G Gl g
azlye ;0 o5 9m (plply AL oo bl (Jugb, il
A Cod Az dly, drwgl 4 il SAS S L
ol Canl glls (Sis 4 o plB)l s
o)l}lQ ‘_ngu.A.bﬁ).: )‘..\.Q.o L)AAAJ .la.a‘)..w )Q MLJLSA
Bylo il Johw aly g od Jagb o a5 Jelw
&S S SlS 5l pan (oge j0 g Al iels
b Gl Wigd o Jshe ojlgs ol py o

(V)

salS by cdl plasl sals xhaw 4 (VATY)
@ oh a3l L WY w5 el Jeuily
a8l el sels @ Cad wsye AP e
KFSio 5 (YY) KFSy slagnY uizes (¥ Jgo)
sl las 1y & A ele i (PIAY)

azdilu g azddn) Job

ol 4 2ol pals (Sis blpd 0 azady) Jobo
UVY) sols @ azaiy; Job (i a5 iy
13 6ol Jemily 2alS b il olans] (e il
Qo0 YOIAS ol 4 azaiyy Jsb L VY xlaw
Jsb et (V Jgoz) <l mals walls &y o
WV KFSy (Y @ lae S Ll il o azady,
SY L Y mhw o (Y Jgom) 0s (essle
azady, Jsb onyeS KRS (0¥ 5 (n i KFSe
() ohSos 5 e Sad (F Jguz) wisls oyles
g plBd S o al dgase 45 Wi,y dondd (ol @
azady; Jsb (2ol com ol il Grals Fl 5o
4 Ghogils YY) azadle Jsb on il 09ise
Syl Joily oS b8l plais! sals mlaw
Qo ,0 A DY Glie 4 azddle Job [L VY mhaw o
Jsb et (¥ Jgoz) <l mals walis &y o
VAA) KFSp slacpy & slese (F Jsaz) azails
Ot g (e gile Y/-0) KFSyy 5 (gl
3 KPS oY 4 b Y (S s areile b
ey a4 sl L VY c.la.w 30 ol S
Al easlie KRSy 3 KFS KFS KFS, KFS,
(¥ Jgaz)

shls slacp¥ oS wos o lid by owyp
Srmin (Sidlex doys il i azads, Job


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

YYY oBiulejl byl yo azalS adgl o, olul p (Sis 25 4 sladsle 065 5w slacp¥ (sonas,

SlooY 4 slaie azalS i3 s oS U
533 otiier (F Jsaz) o3 KFSyg 5 KFS5 KFSyg
R T e A N
OF) SBlelil 5 5, alls (F Jsuz) o5 KFSp,
Aoy Slhe (Sis s bl il o a8 Wi S 5 ls
O azadle Job wazady, Jsb o et (Giaile>
sladgle 05 0 olS jo azdile 5 azai,, Sis
il 28lS s s stan oty
PS4 5o

5 adllae Sy50 Cdo A bl DS a5
SS90 hSas el (V S2) (S s byl
s KFSy; KFSis KFSis KFSi3 KFS; clapy o
KFS; KFS, slogyy 5 zudlS (sl ,o KFSI8
KFS, KFS;; KFS)y KFS KFSs KFS; KFSg
85 58 g S o
LY guuad,

oolol o GialesT o oolaiwl 550 slacV
SiS 4 Joow Yl (Gialsz 4 bge sla il
Solke FSEsS sae gy oal po ol ganas,
Llys o bagnY ganas, OV) asl e 5V 4,
Slae ggemme j0 a5 ols (i (O Jeux) (Sis s
45, waS L KFSy 5 KFSy slagpy alllas o5
s> & 1) Sl epeS e Y g V-/AD
oY g Si 4 Jeste plply g wisls elaisl
4 wles Ll (piin L YR 4l s LKFS,
sl e S

(7 Jgo2) Sas lalyd 5o )0 4 (a2 ld (n teS
i 2l plars  KFSyg o KFSis slacny
KFSio (nY 4 5L -VY Ses 0 44 4 asls
Ll o )0 4 Gl (F Jgaz) il elais]
oxd (IS OF) o)l 5 psSiem 3 SaS a8
2Bk 90 @ Sl pSee 4 5o Ol el
laazals wo)s a5 ol Jgl )13 5l (Jarmecon s
xS 5o g oddd HUanl 550 v 5l eS ool w
AT g s yon Jone 9> 5l S @ (LS (oS
SLLS ez o ezl ab, Lo Sl (Ses
23l 68 Hh 5l Jel> el wd, Sl S
()
azalS SS9 5 039

G (P VOV azalS 5 (je (e
2 Gl eily el Ll plas] wals
2203 YEIFA lie @ azalS 5 (59 5L VY el
039 i (FV Jgaz) <l tals salds a4 cos
VEVY) KFS; oY 4 Sis Lals oo azalS 5
P03 oS (V) Jgaz) S8l el (o5 e
O g KFSE 4 )b A (s Lalpd )0 azalS
Jooz) il plaisl KFSis (Y 4 azals 5 o3
FIVY) 7 sl @y azalS Sis (55 0yt (F
@ Ol GieS s (e Sskee PYIAY) A5 (o ke
Lol olasl (a5 e FONS) wals gzl
Ny azalS Sas (g el Jewily ralS
S Giy ke (7 Jga2) il pasie
2dl plazs! (a5 oo YVIYY) KFSp 4 axals

Dendrogram
Ward Linkage; Euclidean Distance

15.46 4

Distance

10314—c — - — J— - ——— e —

1 2 11 13 12 14

Observations

3 5 4 9 10 6 7 8

Slao 45’ bl p (Sas 25 Llpd 5 Gladsle 068 50m slagnY odlS 4525 5l Jol> ol 59 000 ) JSs
1: KFS,, 2.KFS,, 3KFS;, 4 KFS;, 5: KFS;, 6: KFS;, 7: KFSy, 8: KFSy, 9: KFSy, 10: KFSy,, 11: KFSy3, 12: KFSys,
13 KFSys. 14: KFSyy, 15: KFS,4

W08 oanlice wald mhaw jo Jlade op i S
3 oS L GYRIEY) Siailer ole) lawsie e
obad Gaalial sals 4 s (L VYY) (6 ol Jumasliy
40,5 el 05,5 90 4 |y LY DS a4y jo 0lo
KFS;g KFS;s KFS;3 KFS, slayp a5 5,6k
‘KFSQ Lngu.ay 9 ).».w)ls U’Jj‘ B KFS]_g 9 KFS_|_7
KFS;; KFS)p KFSy KFSy KFS; KFS; KFS;

adsl 03y g Fialyz oS el Gl Soke @l

8L eSSl 4 Sas s bayld jo aselS
Jsb (/DY) sailsr oy Slis a5 s,5b 4
s (A 10Y) azdils Job (LYOIAP) azasy,
L (/SSIA) axalS 5 o5 5 (AAPIR) Ly ats
B2l 4y Cond (b VY)Y (el Jemily jo rals
Slae glp a5 cwl Jbjo ol wsls plas als


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

Y¥Y

g azady, Jsb (Jialer e (Sialler aoye
Ly Sl ploy lawgie (p S g ) Ay a3l
O reS Pl lacnY (guids) )3 izes sl plis

MLGA ‘05& Ju.a»% L sl.u.a = 9 W) )LM|

VWA e NV ojleds [pia Jlo /215 olals ool aslizags

G azg b oS IE e DS o KRS,
4y eI b opgs LS slacnY ey o,
3 S S 4 e Jeso glils VOY/E
A YYP/00 a3, L Jol eodS slac ¥ b aslas
Oty KFSyg 9 KFSg glap¥ as ols lis ol

ol 5l Jol> (oled 545, 5 (i s Lalys ) Gilisee Slio bl p (sladgle 065 5 5m slan¥ Ganas; 0 Jgox

o S PuSD ak ey Job Job oley bawgie Sy
e s azals azals s azailo Azddy, Slex Sllyz o
va I Y NI ¥ 4 N4 Yio KFS;
YOIbb YA A\ Yo AN Yo N f10 KFS;
Ya/A Y/A VO 0 \s NI 7 0/0 KFS;
Yy FIvo Y/ Y \s ¥fIo YIVO A\ KFSs
AR YIA \ AN AN NI Yo AN KFS,
ya VYO VD Yib VYO A Yib o/0 KFSg
Vo /AD VIAD VIV \ VYO \ VO \ KFSy
AR Vo AV \ Y AV \ VD KFSio
VPIY . VA AV Y Vo Yo Yio ¥/ KFSy;;
AR7A \ VD Yib \ ¥fIo Vo \lidd KFSp
Yy \4 A\ NI AN 710 AN NI KFSi3
ARIAT) Y A 2 VIV y ) Yo KFSus
YY/IYO \s Y/ /o AN (NI 1o 210 KFSis
Yo NI A\ NI \ NI 710 AbO KFSy7
VIO old A s Y/0 s s q KFSus

aloz 3l inn Oldllae all 4wy ol o adgl B8
Slasls d>pe cnl o a5 alaen¥ ASTly L)
3ead, Jole )g.L..,:)o Wil cuwle  iaile>
95 s5m eyl 50 (SiS A5 4 e slacnY
oS Sk (o ol 5 el ladsle

ablie jo 1y 5 poglhae (2aSTy lacnY cnl onlplo
o 050 s plo bawlis o Sis 2l
Joxd pgs S lacnY 4 Cans 5 wisls olas
CoyS g baam 30 s oliwjes adlhle o Sis
A pl Bl 4 g aseds,l sladgle olS ol conS
Sy i Sl oY ol gy, adlie ,o ST
Sl oo pol> bl el a8 IS8 w)p


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

VY oBiulejl byl yo azalS adgl o, olul p (Sis 25 4 sladsle 065 5w slacp¥ (sonas,

&lw

1. Abdul-baki, A.A. and J.D. Anderson. 1975. Vigour determination in soybean seed by multiple criteria.
Crop Science, 13: 630-633.

2. Baroei, Z., A.R. Nakhforosh and B. Behbc?]difard. 2010. Study of tolerance to drought stress in
sorghum cultivars in germination stage. 11" crop Science Congress. Shahid Beheshti University,
Tehran, Iran (In Persian).

3. Boydak, M., H. Dirik, F. Tilki and M. Calikoglu. 2003. Effects of water stress on germination in six

provenances of Pinus brutia seeds from different bioclimatic zones in Turkey. Turkish Journal of

Agriculture, 27: 91-97.

Chauhan, R.R., R. Chaudhary, A. Singh and P.K. Singh. 2012. Salt tolerance of Sorghum bicolor

cultivars during germination and seedling growth. Research Journal of Recent Sciences, 1: 1-10.

Dodd, G.L. and L.A. Donovan. 1999. Water potential and ionic effects on germination and seedling

growth of two cold desert shrubs. American Journal of Botany, 86: 1146-1153.

Ellis, R.A. and E.H. Roberts. 1981. The quantification of ageing and survival in orthodox seeds. Seed

Science and Technology, 9: 373-409.

Fisher, D. 1985. In situ measurement of plant water potentials by equilibration with microdroplets of

polyethylene glycol 8000. Plant Physiology, 79: 270-273.

Eglgjman, A. 2010. Agronomy and breeding of sorghum. Seed and Plant Improvement Institute Press,
pp.

Ghassemi Golezani, K., A. Soltani and A. Atashi. 1997. The effect of water limitation in the field on

seed quality of maize and sorghum. Seed Sience and Technology, 25: 321-323.

10. Iraki, SN., R.A. Bressan and N.C. Carpita. 1989. Cell walls of tobacco cells and changes in
composition associated with reduced growth upon adaptation to water and saline stress. Plant
Physiology, 91: 48-53. ) _ _

11. IranNejad, K.H. and N. Shahbaziyan. 2004. Crops resistance to environmental stresses. Kareno Press.

12.I1STA 3I nternational Seed Testing Association). 1996. International rules for seed testing rules. Seed
Science and Technology. 24, Supplement, 155-202.

13. Kag/a, M.D., G. Okcu, M. Atak, Y. Cikili and O. Kolsaricl. 2006. Seed treatments to overcome salt
and drought stress during germination in sunflower (Helianthus annuus L.). European Journal of
Agronomy, 24: 291-295.

14.Khalesro, SH. and M. Aghaalikhani. 2007. Effect of salinity and water deficit stress on seed
germination. Research and Creativity. 77: 153-163.

15. Kotowski, F. 1926. Temperature relation to germination of vegetable seeds. Proceeding American
Society of Horticulture Science, 23: 176-184. )

16. Marchner, H. 1995. Mineral nutrition of higher plants. Academic Press.

17. Sarmadnia, Gh., H. Tavakoliand and A. Ghorbani. 1989. Study of resistance to drought different
clones of dry land wheat in germination stage. 1th cogress researchs and study dry land problems in
Iran. Ferdosi Mashhad University. 57-80 pp.

18. Scott, S.J.,, R.A. Jones and W.A. Williams. 1984. Review of data analysis methods for seed
%e(mination. Crop Science, 24: 1192-1199. o o

19. Sitiaishah, H., A.R. Saberi, R.A. Haim and A.R. Zaharah. 2010. Salinity effects on germination of
forage sorghums. Journal of Agronomy, 9: 169-174.

20. Smieikalis, K.D., R.E. Mullen, R.E. Carslon and A.D. Knapp.1989. Drought-induced stress effects on
soybean seed calcium and quality. Crop Science, 29: 1519-1523.

© © N o g M


http://jcb.sanru.ac.ir/article-1-615-en.html
http://dx.doi.org/10.18869/acadpub.jcb.8.17.245

[ DOI: 10.18869/acadpub.jcb.8.17.245 ]

Downloaded from jcb.sanru.ac.ir at 3:57 +0430 on Saturday May 25th 2019

Journal of Crop Breeding Vol. 8, NO. 17, SPriNG 2016 ........cuitiniiie ettt et e e et et e et e e et e ettt re ten et e anr e aeeaeaes 245

Ranking Forage Sorghum Lines (Sorghum bicolor L.) to Drought Stress Basis
Seedling Growth in Laboratory Condition

Zahra K hodarahmpour* and Asieh Soltani?

1- Assistant Professor, Islamic Azad University, Shoushtar Branch
(Corresponding author: Zahra_khodarahm@yahoo.com)
2- Graduated M.Sc., Islamic Azad University, Shoushtar Branch
Received: December 27, 2013 Accepted: September 15, 2014

Abstract

In order to identification of tolerant lines of sorghum to drought stress, an experiment
was conducted at Seed Laboratory, Islamic Azad University, and Shoushtar Branch, Iran
in 2013. This investigation was performed as factorial experiment under Completely
Randomized Design (CRD) with three replications. First factor had fifteen levels of
promising forage sorghum lines and the second factor had five salinity levels (0, -3, -6, -9
and -12 bar) of PEG 6000. Analysis of variance showed significant effects of line, salinity
and interaction for al of traits. Results indicated that germination percentage (57.03%),
length of radicle (75.86%), length of plumule (80.51%), seed vigour index (86.90%) and
fresh weight of seedling (46.68%) were decreased by decrease in osmotic potentia (-12
bar) whereas the best performance was obtained from seedlings germinated in disstilled
water (control treatment). The mean germination time (76.62%) increased with decrease
in the osmotic potential in PEG 6000 solution (-12 bar With attention to lines ranking
basis studied traits, lines KFS; and KFSy, as the tolerant to drought to own specified the
best score and line KFS, had the lowest score to drought tolerance.
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