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Table 1. Soil characteristics of the experimental field of Rice Research Institute of Iran, Rasht in 30 cm depth
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) . SloS U5 oyl ) e oy Sl do ey Aoy S cab
AN gy Ny PROSPOMUS ooy 06) Silt (%) Clay (%) Soil texture
EC pH (ppm) K (ppm)
0.71 7.47 1.36  0.148 26.4 321 1 52 47 i e
Silty clay
(YY) sy Juad Jsbo o ousliblsn oledlbl -Y Jga
Table 2. Meteorological parameters during growth season (2012-2013)

obdlgn ol 430 ©$o e ol 9,5, S| ols >

Meteorological parameters Nov- Dec Dec-Jan Jan-Feb Feb-Mar Mar- Apr  Apr-May May

(gl 42, Lod Lo 10.96 76 1011 1063 1437 183 2088
Average temperature ("C)

- & . l) h.u w
(aghes) Sl Lgie 3.33 2.49 413 13 151 0.2 0.3
Average rainfall (mm)

(32,9) (g1 Caghe b 83.04 78.93 79.48 80.86 79.56 7272 73.18
Average relative humidity (%)
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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 Jiol maw 4o o pae g o paspe oSS 4T 5
" “and *: Not-significant and significant at 5% and 1% probability levels, respectively.
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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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85U i) il palS i azaile 5 s ey ojl]
wal sl 25 slayd i Ul ol Jds Yoo
g azadle 0y gl ki 9,90 (NS olge (30 )]

2 ds ojlal g 08, 45w sdmlive iulesl cpl jo
Azdlo, 5 059 g2 Sl s ),.,l.s o0 ) i maw
b ;o 50 3 ol g o8, bl il pioren aiils
7 03s ot (F Jga2) 0 ls gme o )3 ) Jlex>]
Sk aw Sl S5 ol g cagy 68, (8 azal,,
Omrer b odslie (i Yoo 0 a5 lS AY/P)
VIV, 3 o3Il jo o)l plad jo dzainy 5 0j9 (nyeS
9 ¥y LQLD)A) (? J9J.>) Sl 059 }.Mc‘}.uo Yo U
arale; F o0 00 Gl Dol SOI e
S azada; F O bl 25,5 sleyd g ails
(Sadeghi et al., 2011) wog

V Jleis] e o syl g b S ojlal g o3,
w8y Rl Sl Grioren aiils azalS 5 ()59 de)o
Joaz) o9 o pime o0 O mhaw jo 30 ) ojll o
g byl (S, 0 azelS 55 eade (F
sdalie 3 of) y2 layds (082S 0 ol pyieS
(Sed Jooz o> mls &b (¢ sz ad
5ok GRIB 4 ol | azelS 5o ol
o] Job il a4 & ols cons azadle g azais,
(Y Jgoz)

Gid Voo 5o 5ok A e oo YO b Y/VO o5l
Al gl sasms lid a5 «(F Jgaz) b oumlis
sy Lis b sylE el 5ailsr sy s it
4 el Giallsr Sy el A o3l o es S
Gl Siailsr ey s o3Il Gl L as (g sk
Sy pSeeS ol a8 wias e olis bassl b
ojlail plo b anslie )5 1) Siailez S iiin
P G ey b ol Sz glayd 15 )l
al, 2013) wiS e dr Sy slaj b awlis
S 5 1SaeS slo,dy Siailsx ceyu (Zareian et
ol 7S 5l ol et s 5 cala s bl 5l i
(Sadeghi et coul 1255 55 b awlie j3 Ol 4 o)
S>o5 o,k o ol Gis «Syl5 o el 2011)
Cosl o3y (IAY) Syp clayds 5l S (AVY)
{(Farhoudi and Motamedi, 2010)

gl > Swl@Al 2 oh ol 5 3, S
5 08,y blae Sl oren 0y o ge doye Y Jleisd
(F J99z) 85 jlo sime doj0 ) mhaw jo 50,4 o3lu]
s owlgre 08, )0 Fiwler 65l i &5 sk @
5 Gid Vor o 5ol AY) jie L Y 15 YV o5l
AID) YO B YIO o3l b cag o, 5 &3] cmyeS
@ Jp) ab esali e G Ver s o S5kS
L ol Sl 5 Cote (Saren il 55l
(Y Jga) (r=+/20%%) cosls Jjails aw o

25B A ol a5 sl plas byl opl @b
a1 Jpaz) Cnla azady, Jsb s loiins
a5 snlie loyly o 5iSasS o ey Jsb o ieS
Mo gre azaiy, Jsb n b, )'*-’L‘ (Blie 0 .0 Jguz)
Jsb 2 yelsS 5 G iaid o5 (sp9k 4 (T Jguz) o9
odalice CliawgS 5 Yolie pB)l )5 iy 4 azasy,
oS Cewl ool G)IF 50 BYe 0 (0 Jouz) o
sk 55 5 s foisine Sslis 55 5 bagie sl
DS 0 azady,y Jsb Gupadl Ll sl azasy,
b,k (riSzsS )0 azaiy, Jsb (nielsS 5 b,
(Mut and Akay, 2010) o5 coaliw

Jsb 2 ol 236 % ol Galejl ol 5o
Sy oyl o w3, blite 31 s p3, il Lol ool azadls
S Gusb 4 (Y Jso2) 05 )b sae azddle Job
PS5 % ol g Yol o8, )0 azadle Jsb (n yiicy
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Table 4. Analysis of variance of the effect of cultivars and seed size on germination characteristics of wheat varieties

s &5 Jsk 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 <33l 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
o - 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

TN 510 Juoil a0 ylosine 5 o sinaned i @t 5

QA

AT S/ o6 Fasd) oylo B0 AT yy A0


www.sid.ir

aalS 5 axaly; SS G g axaty) Job Slas hi Sl ojluil g puiS pB)] (. S0lee duslie 0 Jou
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,

(Kohdashty cusamgs 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

5105 70 Jlez | mhaw 13 (S5 gl b (6 o sime M!S ine By syl (sl pSiles
Means followed by the same letters are not significantly different by the Tukey’s test at 5% probability level.

609 € o 0: 9 jrifo fpC H el PO e Ly (7 (e Senly € opxlo N g9 gred q°
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srestinul e 1) st (oled 0 ,Shoe ailgion 255
(Gharoobi, 2011) w5l cavs @ olowd slassS
plxl o515 5 o5 pauS 03, 50 0 &5 laslllas o
amal S slaws Slas gl o8, 5,0 o5l Blite i1 s
SHES (Sl S (Sl weys (Jly
SiS 0jg 9 axady, Job @xdle Job (gjalex
S Gis 69y s ol Lol ogd o pme azalS
o ol glgne b Sl e 5 azalS
5 Sudyd jad y0 azelS iS5 G i &S (5,5b
20,5 eamline ) slo)dy o Fiailer ey iie
4 a5 il 0,5 sliy (Ghorbani et al., 2008)
ol (o 1) A (Jhg 0aisS o oKiws g o pai
sloydy g ol 13 colaiul 8y50 9 0 b S5
syl s S L0 Gy 4y silala 1) oS
Moshatati et ) 5,5 solawl K0 3)lse slp 1) § S

«(al., 2009

Slao L, ojlail a5 ol lis islesl oy s
5 as,0 Llpd o azelS ab; g Gl L e
oilail b sla,ds a5 (syb 4 Wity Sge oKiolejl
SiS 5 5 0j Ol oy Siechie aw Gl ES 5
sls olaidl 93 4 |) azalS 5 azadlu wrals,
Losleyds o azals b Copw op feS ien
o Sp azyp 0d oaalid SR G5y (%6
azalS latl sl yiw acjie jo (ol); oS
el wlgior gedge (nlg 39 walyr Soglhe 5
oS o be VIO BN o)l b slaydy w53 el
Iy als o Slae o xeS il |y mdeiSe 5 (o yieS
9 55op oL slaydy cplplo aisls olaist 955 4
Sl Jlade vezs Judo 4 i JeSe o3
@palS CHES 5 a2, 5 Sl slayulll
35,8 )5 ooliiul 5,00

V bl s 5o syl s i L ojlal g o8,
Pl mizmen ol Slis dzdile SS9 g Sy
S5 8 gre doys O mhaw ;o 44 ol jo o3, lae
Vol 08, ) azadle Sis ()59 (it (F Joo2)
Gd Ve 2 oS5k A e hes a5l 2555 o5lil
s b gbasl L mls ol (¢ Jsuz) ad sualie
09 w85 axs a5 (Fateh et al., 2012) ) Ko
azaiy) 5 azadle i3 o5 2 e R LY
g 4zl Sas Gjg i oi9 bosla,d g ol pusS
Syl cigllas Wyls 6 5YL azaly

Golosine 3l Hd o5l g3, aSTels las gl
wiols azdiy ) Sis Gig 0 ey ) s maw (o
i (F Jsoz) 05 o gme oyl blite il Ll
05 0 Ol BreS 5 oom oy 5o dAzady, SES (3
Sy Dgldl s 4y glas (ol a5 ol eamlie 0y g ye
aw(jl 15 50 oslailible )iy e ] alie o8|
ol biggla,dy 5 azats ) Sis ()9 (n it Sk
Q1) dzads ;) SS9 eSS ke VIO B YIVO
ol o138 K55 0 (0 Jguz) Lols plais] oy
3\ (Y PUNIL{ LI <N L g VPSR IPC QO
(Sadeghi et al., 2011) s ,ls a>azs,

5053 ejlail a8 ols s s GilesT onl b
S g g sy Vsl maw o gyl s
S5 ,Io sime 08, 9,4 ol blie Sl.clils axalS
OrSzsS o azels Sis i S (P Jse2)
sleadl, L as (0 Jsuz) ob ovslin 1,4 ol
caisllhe (Amin and Brinis, 2013) ey g el
),.:L 29,90 P35 10 4 ojlasl a8 wiols ylis gy e ls
S Gk & s azalS S b n Gl
O g aelS SES (s (S G (2SS
Ol il 1y azelS S 5y on i ey
Job wazdils Job )& ojlal uae o a5 Cwl ous
039 9 Az ddn) SS9z ddle S (459 Az ady,
Gyl &5 syeb 4wl )l sme 3b axalS
Alizadeh et al., ) wols ;las 1, 6 5YL polie S5
S 59 9 o osladl o ol las wladss (2011
352y (Gylo sxe bl 9> alize sl o axals
S 9 ol e a0 oplasl jo molidl g clils
sloyds sl eolaiwl b ol elas cplply ol axalS
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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 51.63g 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 6.45bc 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

5L 70 Jlezs CJ@...; PSS Q}.o)'] L ‘_g)lo&_;;_m 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.

609 € o 0: 9 jrife FC K eloD RO el Ly Coe ey € sopslo D @Y ored q°
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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 5 6 7 8 9 10 11
azady, Job -) 1
1. Root length
5l - ok
el Job -7 0.65 1
2. Shoot length
ey 5 oi Y 0.31™ © 0.003™ 1
3. Root fresh weight
seibs 5 059 -F 029"  0.19% - 064~ 1
4. Shoot fresh weight
& S e e Hek Kk
gy 32 s 8 008" 004" 077 < 077 1
5. Root dry weight
5L iS5 tq - * Kk Fx
azaile S22 (5 039"  0.39™ 0.59 0.81 0.68 1

6. Shoot dry weight
azalS 5 (Y
7. Seedling fresh weight
azalS Sas )5 -A
8. Seedling dry weight

Siaile oy -9

0.22"  0.08™ 074" 0807 091" 074" 1

035"  0.14™ 068" 075" 0.82" 088" 0.88" 1

=5 0.15"™  -0.22®  -0.12" 0.14™  -0.01"™ 0.16™  0.12™  0.26™ 1
9. Germination percentage
sl 550V o
SIS Sor 0.14"™  -0.23®  -0.14™ 0.11™  -003™® 011" 010" 0.23®  0.99 1
10. Germination energy
jidile> ey =V ) ok ok
SIS e -0.14™  -023™  -0.13™ 0.12"  -0.03® 012" 011" 0.25™ 0.99 0.99 1

11. Germination speed

TN 970 Jlei! mhav )0 I8 s g ,lo e o 5 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
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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.

Keywords: Bread wheat, Dry weight, Germination percentage, Seed size
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