50

i
d])}&?)‘ MZ’)

(?V—AY) \va¥ )LQA /Jﬁ‘ o)l..o.m /p.?b..l 0,99

ez 855hos g 4zl w5352 S ASLE y9abs atpas 2 5y o3Il 3
(Triticum aestivum L.) b pusS o3,

£ Yo . #Y . Yo . w
() dox0 g @LQA.@‘&,M‘ dm‘b)mw‘é)gﬁw

S oBzils Dlils Mol g cael); 09,5 (65550 (Gometils 5 4988 7 Oladsd duvge Faoms —F (LS olKils

OTAYIVIYA oy 2o )5 - VPAYNV Y il o & b)

oS

JusgSt Oyso 4 (chalojl (b paiS o3, oz azalS 0l 5 (Sl slaasls n jd ol Bl ) pslate 4
T Sleiod dge (LS5 as)ie 3 WTNN-AY el)s Jlo sl 5o LSS b (Solay oS loSsh b B o
oSl (55,5l pole sukiails el olfitlel yo ol LS b LB 5 )il & oo 4 (5,500 iulel 5 98
B VIO yoislos VIO B YIY0) gl Sz 55 yds sk ojlail ol 3aiows ol 1o oyt Sy30 sbolans s plonil LS
el mls 0g (oog g w)lpe Folie «udansS) 03, 9 Gogdhos a5l 35,5 9 o oo ¥ U VIVO ¢ o oo VIV
N Y G I S L ) )ut o8, il ails o Slee (5,0 e ).4.1[.: S ol g @8, aS oy lis ac ) te
Slas [ 5 bl ol slas 1y g)ls s )....L Cho 90 oyl & ol Lol wcadlas as e j0 amalS ez jneb
50 03, a5 ols ol p olKialesl 5l ol gl ogm s cxe ails o ,Shee g (orozt Hoels s pur amalS joels Cac pun
plad 5 4 ojlasl el axalS Sis i g (Gylo s ﬁ.,L‘ Lol czuls ouls (5, ojlwl Slas plod (g o cixn
doyd pd oslail g o8, blite 1ol lad |y sl dme b dmats) 5 azaile Jsb « Siailer ey j pué Slio
i G 9 4zelS 5 0jg axady; 5 oj azdle S o)y azdle Jsb (Jialez 5l (Sialer e (Siailsx
o3lal 4y aS g 0,5 Lo VOO o VIV iy a4 amalS s (59 polie (p3omb 9 iVl 0g o Jxe azddle
b pasS (sloydy o8 sy S5 4 Galesl Gl @l ool 1 gr bogae o oo YIO B VIV 5 o los a1 555 5
AL § ceslin CiS lp azalS 00l 5 Siailsz Dlhe 0 50 Jo 4 Sl a5l 255 o5l

Sialem ds 0 ( Sas 59 (b paiS Ay ojlail i gudS slaeslg

smrehteshami@quilan.ac.it : Jsiwe soiwg *




Ob a5 08, Jlez 3,8 g azalS o)« Giallex sbaarli apds S pu p jds o3Il 30 1] Sen 5 (5592 #A

(Moshatati and ) col 4ty ;3 4 wiS as, S5
25 o)l Sslite sla s Gharineh, 2012
all axalS wd; 5 Gialr Shogas » yd ol
oy s‘sx....la .]a.:‘).w ol £9,9° r:..\..f 5o w00
Job 5 azalS acy wmalS SaS )y (Sl
AMIN ) Wb o il 5 ojlasl o (aal3dl b axals
a5 wis,S iyl oliixe S, .@nd Brinis, 2013
S 50 Sl Slesgas p (gl e )_\.,L, JRVFSIRY
sy (Mian and Nafziger, 1994) sl sui8
ax 50 el atusly o] CilS Gos g ,ds o3lail 4 axalS
Py o bazald il 155 oad alils e,y
ob 5SS el S 5oby Ges 5 oy winlss
o 3l L (Emam, 2007) sgi oo azalS ol
Sialez Co g g S8 G 0y SRl 5 (Sis
olia=e (Fateh et al., 2012) sl oo als pasS o
a5 (Glysin max L.) Lgw 5l slbapp¥ a5 wols las
@l g o Slss blie )0 caiiils 6 2SasS la )y
(Horling et al., ool i Cwglie ac)ie
Sitler doye 4 cul o] 5l S e p,li5 1991)
H ojlusl Lil33l L (Helianthus annus L.) (ls SoLsl
@xalS S (e 0 od ojll LSt Ll sl als
Sy s ojlsl ols Klisl s (Farahani et al., 2011)
Al a6, as, syl )b o Js 4 5 ol wis
Sox sy s A8 L sl e
(Kaya and col S8 sla,ds 5l 5,0 ol ol , Kokl
@S Wb plxil Lgw (59, 45 slanlllas ,o Day, 2012)
do)d (S5, S,lo e ),gl.s s ojlail 4 saes oo LS
syl jo Gialex Sy (i 5 o)l Sailsr
bugie slaydy o Siailsz do) (S 5 SzsS
als Ll 39 (Adebisi et al., 2013) 558 o sanlive
poiS azalS i G599 Job a5 el 8 i
4zl S i il el Yaiol godg0 cnl o5 29 00
Sedige as)ie o ol i o Sles oy g 0D g
Cicer ) sy ,o (Moshatati et al., 2009)
5 S=gS slaydy 4 aw, e Ll 4 @rietinum L.
ey bl ol S g bugie glayd b oanlis
) yim g &by ol 4 &5 WS (o0 Qi (5 i
,0 a5l s )5 (Kaya et al., 2008) <l

doddo
imee 9 LS (S5 plail Glgie 4 )0 CudS
9 9 50 Slogg Cumal 5l sely5 SV game adgs ool
o el JI0)55 s 550 3 (o)) el Callas 5 Sles
08 (Sey Dlrogas aile ilize Jalse il cos
CohsS agh) Gl @t (Siailer clllB b oasl
Sy wblbes Hdy Ldles 5 g Bl llE (gl Ll
ol Ll oyl s Gl Gl ol et
S CeiS vge sloas> 5l (Akbari et al., 2004)
Sype 7S Ygons 45 spei o)lil 5 JE> & ol
(Ohm et al., 1998) 55 (o Cgmrms paiS S jud
039 b nl g 00s ,d egate (39 &ly 0 Lh B
2y 350 Sl Sl 50 g 03 Hd CudS (b))
w2 3l Ysone omly 2lsiSo 35 b i (slaosys ool
GRlPl 4 e gedge (pl &5 Wl (6 R
Sebee JB g Joo g 6)l0)ll cganaivg slaay e
e slos olss 4y 005)] (claals wauSs > 5 &Y (cla,dy
Sy S yulgSe ojs 5l Ysese 035081
Ssie 2o Jle jsb ) Hh jled 5 e Jg wiies
Khazaei ) ols aalgs zol38l ) ol xlese e (00,5
Sy9lp lp wadls igSe o3 (et al, 2011
pasS o (Dexter et al., 1987) coul paiS o, o Slos
S5 loges laasls (Triticum durum Desf.) a9
Gupta et al., ) a)ls oYU sJgSe ()5 5 diwd
a5 Gl pAiS 9ol g o,y Al e sl Sials> (2002
(S8l 2 odle Ll Jlo)53 5 (60l e Soeal
Joloe 5l 5 b e g (Sl (SEIESS g ey
(Soltani et al., 2001) siiwe 0 CobS o4
VL azmalS gy 5 Gyl Uy &5 olayd
g o3l i o a5 (g Selle S ) ansl ails
950 sl 4 Hdy (i oS szl 5l Hd (SSeSS
gl 9ly 33 @515 R I e 5 (Siailex Bosb 5l &S
Sadeghi ) 5,l35 o b Jpasme o ,Sles p oles jo 5
@ ks axeld ul e g Jialls> et al, 2010
G OgelaenST b 5l aS sl (6550 ook lade
Ly S (213 dlge 2l jds 00 5 o pl 3 )00 (gl 50
ojlil 4y U azmalS 155 S pold azalS o, ol y



£4

WWAE Lo /gl oled fpamis 0,90 fde o

Foishee w5l 55,0 5% Gl oo 08y 0 0 25
BYIO o S5k A IA o oo ¥ B YIVO o 5 5kS AYIS
Ao o Lo VI G YIYO o a5 sk Ar/O s Lo YIVO
FSonoh sl clasS 68, 0 il Ve 5 6 SelS
AV oo ¥ 5 YIVO (o SslS AD yio oo 4w 5l
BYIYO 5 o, SslS A iaidhes YIVO b Y/ o S5l
Sfare 18y 5 il Vs oS YA s IO
Fashaa ¥ B YIVO (o S5 AP n s 4 51 5535
VYO 5 o, 5shS Vo s Lo YIVO b Y/O oo ,SolS AY
Yol 08, 55 o Voo o o, SshS FA e Lo VIO L
Foskee YU YIVO o ,S5lS A o oo a5l 5555
YVIVO 5 o, 55hS VO e Lo YIVO b Y/O oo ,SolS VY
J2 5595 i Ve 0 0SSV e e VIO L
Vo Goe 5l (o5 0 diged g 0 planil ol 0 cnls
a4y Al SB oseil cuz as)ie S el
S g0l s b b Jiie oliiSls oSyl
355 o Su g ey g A 095 pled () Jgux)
dmge (§355 drogi b Bllae S8l 1 S (e
A ool S o4 paiS gly jeiS mp olidss
Ao )3 gl job 4 (39505 355 oilesdl (riizen
OIS el Byae eoalaw 5l L8 g 28, sl
YO Aol 4 g s B Jsb 4 cuslS digs, Vo els
O alols g o9 e yie )3 wig YO oS15 L e sl
oL and Sl s e K4 LLSS 90 g pe e bjlens
Srole ¥ Gas 10 5 fwd Dyge 4 )4 cuils
) ey Jed 5l el Sldes a5 0l pll S
S5 (Sl (95 b iy 31 8 S &g
Jb o i ol 5 lags oy 5 ST L e lie 5
5 G5 g oloym Bilsl o cdloy ol x| ul)
2 ksl 9ol e 10 g 5 a6 slacks,
59 oaile Bl mhaw 5 Bi> lacil> Sl laie 4 o,
Al ol dils o Slos ol S OS2
50 agelS e b Cegw g jub Cepw
Orchard, 1977) aul cews 4 ¥ 5V Lulg, 5l ac,5
2 o b Loy g b Lo s aulxe Gl
3O e STz ey B SS9 5 e 5
b liee 4 lazalS ad Gew &5 Gloj b) 42)e
5 e S50 0dd jew sleazalS olass (o

50 0l e laazald olaw ol pled &S

azalS b, Se g p s e 3l 5 ol pusS
9 038 (2S5 5o azelS Al Sy o iy alls
o oIl G iSasS p0 azelS wl) g yieS
= (Tavakoli Kakhki et al., 2008) o sasline
Sl S Ails e 59 a5 Conl ooly lis Slddass
5 Slsr Cepe (Gl By (6, Gl
039 Rl L Ll S ool slml (Giailsx Gl Lawgie
4 oo Gl (Gl sy 5 S @l e
4 bgye Galsr e g woys (neS &S 6k
S g g do)S (i g Al e ()59 (nteS b el
Al e G5 i b gleyd 4 Bl (Siailex
oy yo,l55 (Moshatati and Gharineh, 2012) <.l
Sologxe Bl A oslail (paid Gl plB)) jo aS cul
wrdle 5 azaly) Jsb (Gialer Copm g By
arady) @ azdle Jsb o g azalS ol Ce s
ol «onl b (Tavakoli Kakhki et al., 2010) s,ls
2o ol & aallae 5 pyp Ban b iles]
59 )0 paS azalS ab) 5 (Giallex b b Sliogas

s plol olSiglosl 5 ae )50 Lyl

gy 9 Olgo

lae) o
dejpe WYY elys o 5l 5o Gialesl
@z Jsb L) j9i8 g Dlided dnge (SSag%
o VY oldlss sy s B0 aado ¥ g a0 F)
by gl 5l Fomb e ¥ el Jeb aids VF
2 dsSl Syso 4 (S e s keskS Ve o ol
b Lol LS5 aw b ol el glacSsly &b s
Vo Jodz 0 ol Jad b dadhis wliilss oledbl
o)'l..&j‘ J.ol.u.\ )X D90 L_SLQ)LQ.».: ] 0D Q,u)‘)f
YIVO VO B YO Y10 6 YY) mhas oz 5o iy b
Yol «lsass) o8 § (odee aw 5l 25,5 5 Y
2 &S 2byd e 8 gpSesll eyl Cugb,
Lg ‘jb]w.: BRRNERRTY 0 Lgmu,.b );).g )Jaﬁ J"L'*"
975 ol o JB glad &5 sk 1 S e
S5 oil i slade cnl (y39 5 8,5 13 sl axslas
e e R e N - LI T

Doy & doyd Ve Zugb, g )0 oIl bl alie



Ob a5 08, Jlez 3,8 g azalS o)« Giallex sbaarli apds S pu p jds o3Il 30 1] Sen 5 (5592 Ve

2 LFLeSl 09 3 ok Blo ST sl s
Gk oyl ool 5 ol 5 il dzp Yo glos
W3l oobye (Slo XS g laie & 5, 2 65
3 il 03T g pgms 9, 50 Uboledd gl s ploxl
59y R S 00 gz jd slasl 9wl plxl plis 5,
o3Il ay azaiy) zg5 «(Giailsr Jlme a5 0D )l
(STA, 2008) 55 ;3 Had Caas
Wrddy, Sis g o5y axdle 5 axady; Jsb
Silsz 55l g Sepm wopd g azalS g azails
595 0 azadle g azady; Job ol g pSojlail o)l
Al s pSolal Sl by ple bl ce i
sl & azels Ve ol s xSl sl
Som s Sl in 59, 50 g Sib e 5l ol
93l bawg ol 5 (5 azady; g azale (o5 bz
Si Gy dmle lp a6y Seslal Jlesys
oogdis a0 YO sloo o cel YT Do 4 odiges

DD (9395 315 b e g a8 )5 18 (el o

b azalS )50l ol 2oy

4,50 50 azalS Hpels S pe =

G YO 2ol (G35 e 5l am g J5 mhaw w2l
w8l roz Fhe sloo Sl jobo 4 09 (2o ey
23 05y 50 e)ie )0 azalS jod s @Sl gl
sleosls has glp 09 59, a0 VWWAVO Y lee
2 4zl oxeod jspb Ly g jseds Ly 4 bogy e

A ool o] o, 5l ac )50

(PEilel i
ook B o eSO s 4 alliylejl sy
oaszily celyy oBiglojl jo JL,SS Jlex b (Bolas MalS
Gosles ol 2l (M ol (g5y5las psle
byrye paiS o) Lz 5 50 ol ez plea iolesl
dsloee b laydy ol sy lasyie Gmlesl &
GY g Febe oo adBo ) Soe 4y /) o oS g0
o lSsen 5l 65 b wad ad Jlie OI L LY
Bgyb 0 s 0ae Ve e ailed 8L o ydy o o

M

Sloyp culosly Ll b eisls 5l 5, slasws

oabeds Jsl 59, ) 00 s azpalS slass Oileds 13T 595 53 008 e 4zl sluss

axals 5 epls e = Foit Y
PR oo s e Jol Gyleds B 55, olaas sl oleds B 59, Sl ™

Sy il Yo Gos 40 (Cub)) 19iS g6 Glado duwie ciulos] as )50 S Gliogas - Jgaz
Table 1. Soil characteristics of the experimental field of Rice Research Institute of Iran, Rasht in 30 cm depth
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EC pH (ppm) K (ppm)
0.71 7.47 1.36 0.148 26.4 321 1 52 47 = o
Silty clay
OYN-AY) 0, Juad Job o cwlislyn Sledlbl =Y Jgax
Table 2. Meteorological parameters during growth season (2012-2013)
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Average relative humidity (%)




Y

VYAF o [l oot [amiy 0,9 [ ligions

G g as 50 40 (xS il Loy p SN
Ciz 4 eSSk s 4 Vleasl 5y sle )l ol o0
Sy g 5 Cepu 3l Sy Gla)ls 4 s O
Szs ol b bl o Jloy55 0 i e b
SHad g wlid 0,38 Hog Dl o 4wl po slaydy
WL G Hb we)s Saled o A G,
alal, glaalllas o lai=e (Sadeghi et al., 2010)
Syg0 1y pasS pll azmalS oy, 508 o )0 ojlail
e 53y ojll a8 a8 S azmis g wisls 18 o
Flbys glayds &5 gy5b a4 ojle A 550y b e
Ries and ) oS o ody 568 shazals
(Everson, 1973

2 ey 0 Jlil mhe js (s )lo e )*’L’ )
Sk anlie mls (V Jgaz) clls ails o, Sles
2 Sl Sl (oag 03 5 )lg e B &S Sl plas
15 A S5k OVOYIY L agy o, 5 ails ails o Slos
oy plasl 0g3 4 1, (i als o Slee (LS
als 0,Shee 5 (o)l sime il 5 Hdu ojlal (Y i)
aS ek 4 (Y Joaz) cails voyo Y Jleisl mhaw o
Glaie (LS o a5 slS VOV ails o ,Shoe o S
S5 ol 5l g 0 yie b YIO B VIV o3lil b slo,ds 4
(F U8 by ja laojlal b b (g )lo gine oglias

So el slaydy o Al @ead w00 Sl 4
E3o90 (ol g el gy iy Loy b anslie jo o8,
Bebe 255n by e als o Shee lEl crse
5 bl cod b colas wils Sl ojlail g o3 s
Slyd g p ] o Joko olaws 4y a5 |, aswlid mozs
WS oo eSaie el Alsly ond LSad anwlis
ol 3 ole,l; (Emam and Niknejad, 2011)
sla,d a5 wo, s 5,55 s (Zareian et al., 2013)
2 S e Sdg g eS als o Sles palS 2SS
axals ad; 55, e b SzsS sl pyy90 po
ORlBl o2 VP B o Sles 2555 slayd 5 )
S oyl s e 56 (ROyO et al., 2006) wias o
(Lens culinaris Medik.) _uae ;o als o,Ske »
Slge b 15,5 byl a5 (gysb @ wlasl oals ()l5S
St 4Ll olasi b 555 (llS i glo S
a>ly 5o i il o Sles ] 4zl a5 oS o oo
(Chadordooz- Jeddi et al., 2013) ol zlas

Ellis and ) ce,o «(ISTA, 2008) ww,o
(Agarwal, 2003) ;als=> 35, 5 (Roberts, 1980

el Caws 4 O B Y Lalg, 5l eoliiwl b cus 5 4

GP = ($)x100 ®)
_zni

S9=35 p)
_nd4

Eg =" )

S, 03 wle sla,d slaws G YL Ly, o
Al sla,du olaws N e yds JS slows N cyg031 (51,2
00 alg> sla i olows NA4 g 6l 59, di pll 59, 10 00;
sl p)lez 595 9

Sidle s 5l eolaiwl b Wosls (g lel Judow g 5o
5 S5 o9esl 5l ookl b by Sile Slalia § SAS
Aoy s g a5 oloosls ol ploul 10 Jleiz! mlaws
2o s AIC SINUS & o Jleys (sl cdings

w550 il it 1 5 08, o ol lis b
acyie o azalS el Cese p g b
gl ) a4zl S e Sy )0 ojlail ST Ll el
slayds oS 655k 4 (T Jg92) o9 ylosine 10 Jlaz>!
axalS ol Cepw el VIO L OYIYO ol b
b sologsine gls Sl cnl 5l g andls ae 50 0 (658
(O JS8) wmals s e YIVO 5 Y0 o3l b sla,dy
9 i sonee el jo puiS s ol o e S
S g ol AS beazalS el woys » e
ool oamline oy (23S sS )0 azalS jeb wo)o
sla,d 5 KI5 o (Zareian et al., 2013) ol
ey yiSlas> (Carthamus tinctorius L.) S>o8
wols Las 1) jsebs o ys iSTas culys slayd o 550l
(Sadeghi et al., 2010)
aoy0 0 Jlio! mhaw jo )l gxe )....L JRYFSIRY
Joaz) cbls ae)ie jo azalS e jopls Sy
O G gre Dol aS ol lis Sl ulae (Y
5 yeske YIVO B YO (ehes ¥ U YIVO (slads
6b,ds bl e 55 5 o oomlive e Ls Y/O b Y/YO
o b Sy iede YIO B OYYO o5l L
S ol 3l (Y Sy wisls lis ae e 40 1y (g 5eS



Ob P 03, ez 3 ,Sos g azalS ad) ( ialyz sloasly ol e 2 5d o3luil 8l 1) Kan 5 (5508 vy

4y 5o poS pll ails 3 Slas 5 azalS (cnexd joeb S el Sy )0 o3l g 08 ST bl s Y S0
Table 3. Analysis of variance of the effect of cultivars and seed size on emergence rate, cumulative emergence
rate and grain yield in the experimental field

Sl glie 4y 0 azalS Heb Ce s as 50 )3 (e s Sy wls 5 Slos
Source of variation Field emergence rate Cumulative emergence rate Grain yield
(Block) Sl 0.01™ 0.01™ 4405117.19™
(Cultivar) o5, 0.004™ 0.005™ 9245860.73"
(Seed size) )3 o3l 0.12" 0.08" 16446814.14"
(SXC) i o5lilked, 0.04™ 0.03™ 1921178.3™
Error) o> 0.03 0.02 2088154.4
(22,) el a2 22.81 14.67 29.84
CV (%)
#% % NS

TN gD Ji! maw jo o pme g o Sme et coS S 4 5
" “and *: Not-significant and significant at 5% and 1% probability levels, respectively.

) 9 ] a
b 1 ab
E 8 ab
P
S 6 -
Lo g | b
S
S 4 -
$zs
n B2
$E 1
g) 0 T T T
5 >3 2.75-3 2.5-2.75 2.25-25
(]
(5]
@ (e shea) 53 o3l
Seed size (mm)
TENK Y PSS T B EA N
Figure 1. Effect of seed size on seedling emergence rate
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Figure 2. Effect of seed size on seedling cumulative emergence rate
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Figure 3. Effect of cultivar on grain yield
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Figure 4. Effect of seed size on grain yield
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Table 4. Analysis of variance of the effect of cultivars and seed size on germination characteristics of wheat varieties

&5 Jsb

s Jsb 58 BAU)Y) 508 SEE S G SES 38
Sleets @l T Gialer o) Sl Sls> apasy,  azedle szl axady, azals azasls azady, azals
Source of ! Germination Germination Germination ~ Root Shoot  Shoot fresh  Root fresh Seedling Shootdry  Root dry Seedling
variatiom df percentage speed energy length length weight weight fresh weight weight weight dry weight
1,5 .
’_)SJ . 3 1.18™ 0.79™ 0.00002" 1.91™ 0.5™ 52.64"™ 312.64 145.71"™ 1.83™ 0.31™ 29.98™
Replication
5 3 17451 15.08"” 0.01" 20017 9.02"  697.647 147829  1720.08" 516" 2137 81.2"
Cultivar (C)
M ojlal ok ok ok *ok ke *ok ok ok
o ? > 3 40.93 1.74™ 0.004 2.59™ 1.09™ 1990.11 3615.44 31014.67 26.12 23.01 749.4
Seed size (S)
o~ éi‘sx"”’ 9 11.97 6.66 0.001 276 141 112.16 491.23 839.48 2.95 0.55™ 24.62"
u.._:Lo)-‘ 6Ua>'
Error 45 3.87 0.88 0.0003 1.50 0.5 20.46 99.97 342.25 1.14 0.42 29.29
) - 2.05 2.85 2.04 11.62 8.05 6.57 14.93 8.59 15.45 12.46 22.81
CV (%)

ns

, “and ™": Not-significant and significant at 5% and 1% probability levels, respectively.

# % NS
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Table 5. Means comparison of wheat varieties seed sizes for root length and root and seedling dry weight

slows (p S o) azatn, Sz 35 (p 5 o) azmalS Sz (459 (Groiile) azady ;) Jsb
Treatment Root dry weight (mg) Seedling dry weight (mg) Root length (cm)
(Cultivary 3,

(Kohdasht) cusaess 5.24ab 22.31a 9.11c
(Morvarid) o ,lg 5 4.89b 22.59a 10.68b
(Moghan 3) ¥ Lz 5.08b 27.08a 11.84a

(Native) _og 5.74a 22.88a 10.58b

(Seed size) 4 ol

(Larger than 3mm) e Lo 4w 5| 55,5 6.54a 31.37a 10.44a
2.75-3mm) e LY G Y/VO 5.59b 26.72a 10.77a
(2.5-2.75MM) e Lo YIVO L YO 5.15b 21.24b 10.96a
(2.25-2.5mm) e L Y/O L YIYO 3.66¢ 15.54¢ 10.04a

5,05 70 Jlazal mhaw 18 (S5 gesl b (6 o sime M oS ine B> syl sl pSiles
Means followed by the same letters are not significantly different by the Tukey’s test at 5% probability level.
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e ke 352y o 4 i eiSe (3
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09 w85 axs a5 (Fateh et al., 2012) ) Ko
dzady) 5 azale SiS 0y p slome b LY
g azadle Sas je b 09 b byl g o)l pus
Syl cigllas Wyls 6 5YL azaly
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wiols azdiy ) Sis ig p a0 ) s maw (o
i (F Jgoz) 05 o gme lag] blite il Ll
05 0 Ol (RS 5 sam oy 5o dzady, SES (3
(S5 Dol Jodo 4 Dol pl 45wl eaaline oy )lg e
dw 5l 15 0 ol b sle iy pies ] alie o8|
NIl sl ydy 5 azaiy, SES ()5 i Sk
1) azady, SS )9 eSSk VIO G YIVO
odds o,li8 K5I8 10 (0 Jguz) Lols plais] oy
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(Sadeghi et al., 2011) s ,ls a>azs,
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Table 6. Means comparison of the cultivarxseed size interaction for measured germination and seedling characteristics

PRESIS Sl weys Gl e Ay 55l azale Sas g amelS 50 arade; 5 oj axdle Jog apddls Job
%) Seedsize  Germination  Germination  Germination Shoot dry Seedling fresh  Root fresh Shoot fresh Shoot
Cultivar (mm) percentage  speed (1.day™) energy weight (mg) weight (mg)  weight (mg)  weight (mg) length (cm)
>3 96.25ab 33.78abcd 0.96ab 7.47bc 271.2a 55.5cdef 73.31cde 8.25bcd
) 2.75-3 97ab 33.62abcd 0.97ab 5.98bc 214.96defg 72.17bcd 61.37fg 6.79d
(Kohdasht) cusaass
2.5-2.75 97.25ab 33.92abc 0.96ab 6.11bc 171.12gh 65.35bcde 58.73fg 8.27bcd
2.25-25 95.25ahc 32.32bcde 0.94abc 5.19¢c 156.32h 48.36def 51.29g 7.48cd
>3 98.5a 32.56bcde 0.98a 8.31b 267.65ab 85.53ab 89.57a 8.63abc
. 2.75-3 99.5a 33.06bcd 0.99 7.52bc 216.68defg 65.35bcde 84.94ab 8.46abcd
(Morvaridy s,ls 5
2.5-2.75 97.75ab 34.45ab 0.97a 7.15bc 205.2efg 49.89cdef 77.49bcd 9.17abc
2.25-25 98.25a 35.71a 0.97a 5.52¢ 154.08h 34.88f 52.68¢ 9.36ab
>3 96ab 31.8cde 0.95abc 11.05a 258.14abcd 85.92ab 83.22abc 10.21a
Moghan-3) ¥ . 2.75-3 98a 32.60bcde 0.98a 7.21bc 245.05abcde 68.27bcde 67.83def 9.07abc
2.5-2.75 97ab 32.62bcde 0.97ab 6.43bc 222.85hcdef 74.07bc 60.87fg 9.32ab
2.25-25 94.75abc 34.54ab 0.95ab 5.47c 151.54h 45.65ef 51.63¢ 9.04abc
>3 92.75hc 31.81cde 0.92bc 7.74bc 264.18abc 107.22a 81.28abc 8.22bcd
(Native) _.s 2.75-3 94.75abc 33.2bcd 0.94abc 6.96bc 245.47abcde 82.22ab 73.42cde 9.32ab
2.5-2.75 90.25cd 31.47de 0.9c 6.45hc 218.2cdefg 68.17bcde 67.88def 9.35ab
2.25-25 85.5d 30.21e 0.85d 6.16bc 181.49fgh 62.07bcde 64.84ef 9.51ab

L 70 e cJa...; PSS Q}.o)'] L ‘_g)l.)b_;_v.a O S i By il sl Sils
Means followed by the same letters are not significantly different by the Tukey’s test at 5% probability level.
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Table 7. Correlation coefficients among germination and seedling growth characteristics of four bread wheat varieties in different seed size

oo dnlllae ilaw
Traits 1 2 3 4 > J ! 2 : = =
azady, Job -) 1
1. Root length
5l - ok
az el Jsb ¥ 0.65 1
2. Shoot length
ey 5 oi Y 031"  0.003™ 1
3. Root fresh weight
seibs 5 059 -F 029"  0.19® 064~ 1
4. Shoot fresh weight
- S e e *k Kk
gy 32 s 8 008" 004 0777 077 1
5. Root dry weight
5L iS5 tq - * Kk *x
azasle Sas 0.39"™ 0.39™ 0.59 0.81 0.68 1

6. Shoot dry weight
azalS 5 59V
7. Seedling fresh weight
azalS Sas )5 -A

0.22"  0.08™ 074"  0.80™ 091" 0747 1

. i 035"  0.14™ 068" 0757 0827 088" 0.88" 1
8. Seedling dry weight
il 2oy2 A 015® 022  -012® 0.14™  -001™ 0.16™ 012"  0.26™ 1
9. Germination percentage ' ' ' ' ' ' ' '
540 s5l=ye ok
SIS Sor 0.14"™  -0.23®  -0.14™ 0.11™  -003"® 011" 0.10® 0.23®  0.99 1
10. Germination energy
sjales> e o =) Y ok ok
SIS e -0.14™  -023™  -0.13™ 0.12"  -0.03® 012" 0.11™ 0.25™ 0.99 0.99 1

11. Germination speed

TN 910 Jleixl mlaw jo o sixe g o gre A Fre T
" “and *: Not-significant and significant at 5% and 1% probability levels, respectively.

ns

LA

fTRD S/ o600 Fazs) roylo B0 A0 4y 4



Ob a5 08, Jlez 3,8 g azalS o)« Giallex sbaarli apds S pu p jds o3Il 30 1] Sen 5 (5592 A

References

Adebisi, M. A,, Kehinde, T. O., Salau, A. W., Okesola, L. A., Porbeni, J. B. O., Esuruoso, A. O.
and Oyekale, K. O. 2013. Influence of different seed size fraction on seed germination, seedling
emergence and seed yield characters in tropical soybean (Glysin max L. Merrill). International
Journal of Agriculture Research 1: 26-33.

Agarwal, R. L. 2003. Seed technology. Publication Company Limited New Delhi, India

Akbari, Gh. A., Ghasemi Pirbalouti, M., Najaf Abadi Farahani, M. and Shahverdi, M. 2004.
Effect of harvesting time on soybean seed germination and vigor. Journal of Agriculture 6: 9-18.
(In Persian).

Aliabadi Farahani, H., Moaveni, P. and Maroufi, K. 2011. Effect of seed size on seedling vigor in
sunflower (Helianthus annus L.). Advances in Environmental Biology 7 (5): 1701-1705.

Alizadeh, Y., Moradi, R., Nezami, A. and Eshghizadeh, H. R. 2011. Effect of salinity and seed size
on germination and seedling growth characteristics in lentil (Lens culinaris Medik.). lranian
Journal of Field Crops Research 9: 202-210 (In Persian).

Amin, C. and Brinis, L. 2013. Effect of seed size on germination and establishment of vigorous
seedling in durum wheat. Advances in Environmental Biology 7 (1): 77-81.

Chaderdooz Jeddi, A., Ghassemi Golezani, K., Zehtab Salmasi, S. and Oustan, S. 2013. Field
performance of lentil (Lens culinaris Medik) affected by aging of different seed size and water
stress. Technical Journal of Engineering and Applied Sciences 1: 17-22.

Dexter, J. E., Matsuo, R. R. and Martin, D. J. 1987. The relation of durum wheat test weight to
milling performance and spaghetti quality. Cereal Food World 10: 772-777.

Ellis, R. H. and Roberts, E. H. 1980. Towards a rational basis for testing seed quality in seed
production. Butterworth, London. pp: 605-635.

Emam, Y. 2007. Cereal Production (3" ed.). Shiraz University Press. (In Persian).

Emam, Y. and Niknejad, M. 2011. An introduction to the physiology of crop yield (3 ed.). Shiraz
University Press. (In Persian).

Farhoudi, R. and Motamedi, M. 2010. Effect of salt stress and seed size on germination and early
seedling growth of safflower (Carthamus tinctorius L.). Seed Science and Technology 38: 73-78.

Fateh, E., Jiriaii, M., Shahbazi, S. and Jashni, R. 2012. Effect of salicylic acid and seed weight on
germination of wheat (CV. BC ROSHAN) under different levels of osmotic stress. European
Journal of Experimental Biology 5: 1680-1684.

Gharoobi, B. 2011. Effect of seed size on seedling characteristics of five barley cultivars. Iranian
Journal of Plant Physiology 4: 265-270. (In Persian).

Ghorbani, M. H., Soltani, A. and Amiri, S. 2008. The effect of salinity and seed size on response of
wheat germination and seedling growth. Journal of Agriculture Science and Natural Resource
6: 44-52. (In Persian).

Gupta, R. K., Sewa, R. and Chauhan, D. S. 2002. Quality of Indian wheat. Research Bulletin 14.
pp: 92.

Hojjat, S. S. 2011. Effect of seed size on germination and seedling growth of some Lentil genotypes
(Lens culinaris Medik.). International Journal of Agriculture and Crop Sciences 1: 1-5.

Horling, G. P., Gamble, E. E. and Shangmugasundaram, S. 1991. The influence of seed size and
seed coat characteristics on seed quality of soybean in the tropics. Seed Science and Technology
19:

665-683.

International Seed Testing Association (ISTA). 2008. Handbook of vigor test methods (2™ ed.).
International Seed Testing Association, Zurich, Switzerland.

Kaya, M. G., Kaya, M. D., Atak, M., Saglam, S., Khavar, K. M. and Ciftci, C. Y. 2008. Interaction
between seed size and NaCl on germination and early seedling growth of some Turkish cultivars of
chickpea (Cicer arietinum L.). Journal of Zhejiang University Science B 5: 371-377.

Kaya, M. D. and Day, S. 2012. Relationship between seed size and NaCl on germination, seed vigor
and early seedling growth of sunflower (Helianthus annus L.). Journal of Agriculture Research
and Fisheries 1: 001-005.

Khazaei, H., Zare Feizabadi, A. and Beheshti, S. A. 2011. Effect of harvesting time on quantitative
and qualitative characteristics of seed in different tomato (Lycopersicon esculentum) cultivars. Seed
and Plant Production Journal 1: 21-40. (In Persian).



AN VWAF Lo [ sl o)l [y 0,90 [ Sliios

Lusk, C. H. 1995. Seed size, establishment sites and species co-existence in a Chilean rain forest.
Journal of Vegetation Science 6: 249-256.

Mian, M. A. R. and Nafziger, E. D. 1994. Seed size and water potential effects on germination and
seedling growth of winter wheat. Crop Science 34: 169-171.

Moshatati, A., Hejazi, A., Kian Mehr, M. H., Sadat Noori, S. A. and Gharineh, M. H. 2009.
Effect of seeed weight on germination and growth of wheat (Triticum aestivum L.) seedling Pishtaz
variety. Electronic Journal of Crop Production 1: 137-144. (In Persian).

Moshatati, A. and Gharineh, M. H. 2012. Effect of grain weight on germination and seed vigor of
wheat. International Journal of Agriculture and Crop Science 8: 458-460.

Mut, Z. and Akay, H. 2010. Effect of seed size and drought stress on germination and seedling
growth of Naked Oat (Avena sativa L.). Bulgarian Journal of Agriculture Science 4: 459-467.
Ohm, J. B., Chango, K. and Deyoe, C. W. 1998. Single kernel characteristics of hard winter wheat in

relation to milling and baking quality. Cereal Chemistry 75 (1): 156-161.

Orchard, T. 1977. Estimating the parameters of plant seedling emergence. Seed Science and
Technology 5: 61-69.

Ries, S. K. and Everson, E. H. 1973. Protein content and seed size relationship with seedling vigor of
wheat cultivars. Agronomy Journal 65: 884-886.

Royo, C., Ramdani, A., Moragues, M. and Villegas, D. 2006. Durum wheat under Mediterranean
conditions as affected by seed size. Journal of Agronomy and Crop Science 192: 257-266.

Sadeghi, H., Mirshekarnejad, B., Sheidaei, S. and Daravshi, F. 2010. The effect of seed size on
quantitative characteristics, emergence and establishment of safflower seedling in field conditions.
Journal of Crop Ecophysiology 2: 1-7. (In Persian).

Sadeghi, H., Khazaei, F., Sheidaei, S. and Yari, L. 2011. Effect of seed size on seed germination
behavior of safflower (Carthamus tinctorius L.). ARPN Journal of Agriculture and Biological
Science 4: 5-8.

Soltani, A., Galeshi, S., Zeinali, E. and Latifi, N. 2001. Germination, seed reserve utilization and
seedling growth of chickpea as affected by salinity and seed size. Seed Science and Technology
30 (1): 51-60.

Tavakoli Kakhki, H. R., Kazemi, M. and Tavakoli, H. 2008. Analysis of seed size effect on
seedling characteristics of different types of wheat (Triticum aestivum L.) cultivars. Asian Journal
of Plant Science 7: 666-671.

Tavakoli Kakhki, H. R., Beheshti, A. and Kazemi, M. 2010. The effect of seed size on seed vigor
indices of different wheat cultivars (Triticum aestivum L.). lranian Journal of Field Crops
Research 2: 194-202. (In Persian).

Zareian, A., Hamidi, A., Sadeghi, H. and Jazaeri, M. R. 2013. Effect of seed size on some
germination characteristics, seedling emergence percentage and yield of three wheat (Triticum
aestivum L.) cultivars in laboratory and field. Middle-East Journal of Scientific Research 8:
1126-1131.



Cereal Research, Vol. 5, No. 1, Spring 2015 (67-82) 82

Effect of seed size on emergence rate, germination indices, seedling growth
and yield of four bread wheat cultivars (Triticum aestivum L.)

Matin Forouzi', Seyed Mohammad Reza Ehteshami?’, Masoud Esfahani® and
Mohammad Rabiee*

1, 2 and 3. M. Sc. Student, Assist. Prof. and Assoc. Prof., respectively, Dept. of Agronomy and Plant
Breeding, Faculty of Agricultural Sciences, University of Guilan, 4. Researcher, Rice Research
Institute of Iran and Ph. D. Student, Dept. of Agronomy and Plant Breeding, Faculty of Agricultural
Sciences, University of Guilan, Rasht, Iran

(Received: March 19, 2014- Accepted: October 20, 2014)

Abstract

To study the effect of seed size on germination indices and seedling growth of four bread wheat
varieties, a factorial experiment in randomized complete block design with three replications was
carried out in research field of Rice Research Institute of Iran during 2012-2013 and the other factorial
experiment based on completely randomized design was conducted in agronomy laboratory of Faculty
of Agricultural Sciences, University of Guilan. Treatments in this study consist of four levels of seed
diameter (2.25- 2.5 mm, 2.5- 2.75 mm, 2.75- 3 mm and larger than 3 mm) and cultivar (Kohdasht,
Moghan 3, Morvarid and native). Results of field showed cultivar and seed size had significant effect
on grain yield. Cultivar had not significant effect on emergence rate and seedling cumulative
emergence rate, but seed size showed significant effect on this characteristics. The interaction in
seedling emergence rate, seedling cumulative emergence rate and grain yield was not significant.
Results of experiment showed cultivar had significant effect on all measured characteristics, but had
not significant effect on seedling dry weight. Seed size had significant effect on all characteristics,
except germination speed, shoot length and root length. The interaction of cultivar and seed size on
germination percentage, germination speed, germination energy, shoot length, shoot fresh weight, root
fresh weight, seedling fresh weight and shoot dry weight was significant. Maximum and minimum
amount of seedling dry weight respectively was 31.37 and 15.54 (mg) that related to seed size larger
than 3 mm and seed size 2.25- 2.5 mm. According to results of this experiment seems that wheat seeds
with size larger than 3 mm, because of priority in germination and seedling emergence is more suitable
for cultivate.
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