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(Beta vulgaris L.)
Influence of seed priming with stimulants and water soaking on germination behavior of
sugar beet (Beta vulgaris 1.)
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Table 1. Analysis of variance of germination traits of sugar beet seed in pre-treatment with Seed- Start
and Humic acid

M.S Sl yo oSl
Source of variation s g ax Sl oy Goy 5 ) S54ls> s
o &3l Germination Germination rate
df percent (seed day'l)

Stimulant S yme oole 1 1823.20 ** 47235 **
Time ol 4 3133.26 ** 7.6197 **
concentration ol 4 687.76 ** 2.0900 **
Stimulant * Time Oley x S e oole 4 1017.49 ** 2.5926 **
Stimulant * .

cdale x S e oole 318.41 * 0.5978 *
Concentration el 4
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ConcentrationsTime oley x cbale x S e oole 16 284.66 0.6422
Error oz 150 83.22 0.2153
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ns: Non-significant;* and **: significant at 5% and 1%, respectively.



VWAF Jlo oF 0 lad VY als 68 acils o sl slaimgh

sleadale 5 00,85 o o0y sb (sow effect)
9935 oS (S 5l STy (e Sl (patie
Sl ly ieS Al Soml 5 YL slacdale s
o)en 5 Slas, gls .(Khazaei et al., 2013)
obey g cdale vy L (Ramezani er al., 2012)
as ol ol IS )% Sl wlise slas,
Sae ) (Giiler weys iS5 e
s YENY L cojpa cele 2l 5 90 slagle;
Qoyd S eioed Og doyd FAITA
o oobe bl i 4 b ye (A4/VA) S3aile>
L o o sop gy Cll b SO ol
A Sialez oy Vol ool opl cdale uslisl
obas wliglesl uzren (il yialS ausys VA/VY
A Cad el g0 ley yo (Siailer Cas s aS 0l
Loy s celo b5 Jlexr slagls
S (i it Slse il b
St 5l (ramslily, SIS g peliga ) 1S J5SOE
e 5 (Ll AIS Geb ol atlS Sl
L Sl oley Lialsél (Cheraghi et al., 2012)
e g doyd Al lel oy ol
Oli8l Gel s 0y IS a5 oy s Sasle
Slal 5 ol Gl Cepw g o)
aS o ylew .00 5 (Heracleum persicum Desf.)
ol hhls Ollas oldé Jolore s, SIS
G yobis il ahulgay sl B paseS 5 Spany
Do il Jolme jind g el (g axile
S 38l Camgams Sl ely Kimsly ooy
celo catn by Gow (puioren Ll w8 juas
Sgupy el cel YF 4 VP 4 cos Salyy
Sy (Khodadai et al., 2003) ois 5Ly Jiale>
wyr & (Khazaei er al., 2013) |, Sen o
oole g5 Wb cov ALy & Gialee
chle (Sogsliornl 5 Seugparnl) S
o) &5 90 9 Gl » dhee YO 9 80 yho)
Al i 6,005,501 S Wl mbi sl
0 Sld g i p e O cdale (Sogld
Sy Co 00 oolaiul o8, g45 STy
31 A ol oy 5 iy sy
olge awgio polie Cuie 30 5l Sl Slallas

Yev

oley swlpl b oasm ol las ley eolw il

PRSP AR W VOW LWL PRUSE S S| P
Celo dw o) 5o i S Sialsr weys (n S
ol cdale ool 51 o caslice a0 YAV L
Ol oy oo b YO 5l clale zoli8l b ools
a5 Sygo pay 0,8 AwlS o aiss JSidle>
Lasy, Foo cdale g YVFe L oasyo YO bl
2y (RS g (RACRR e Fa S s T /0A
0 Sidilex Casyw Cio gl il 1) Jiaile
o Al oded clale 9 u_ia.».oa‘).: L)L") u‘f‘ ..\39)
(Cebw a) loj (S & 9,5 ol Olses
lge 3l (00,0 YO) Sl chale o 505 o
S50l Sgnr Sl Seaged daul 5 Ol s
FNA L o e (o, YO cdale celu aw ol
Ao, labe o i aoy OF/er 5wy
Skl (S USE) oyl s a1y Siale>
Fooocdae g el FA by L) Sogapal
ORPES weyd @y g e b caiia g (b T
alie 3o isg Ll 1, Sialer asjye ek
Sy Sdo lp Wy, Gees Sidler wo)s
aos Glgs s Sledbl cpl 51al csnline JSidile>
Slge b Sipaslyy CalE 5 ooy il b a5 23,5
Sl oA Oile pl a ogd e allls 0B
(SaiS So,es Sl gl dlge ol s
Sidlez uals el g 9ged Iy oo <l
slagg 5l (26 Cogome el cpl aline o S
w..mlf 6‘;: w;..\..».\.s]lf Sl B MM 9 )_15
(Hamzei et al., 2013) oi 51585 Siale>
Looole a5 ol flas alfaw Jlae olil v, p
50 ol oasliv jshiles « S S5 j0 i b azg
P ORIB e s RS 5 Gl s lse can
Ao G Sl e w9 aoy

lol ailass J1 lareds oauay opl 5l as al cad



w58 5 O L Gailess 5 S ymmeolge b s g5lwoslal 50

Ale 0 ST Sewgolge 0,05 Sl e glas
.(Muscolo et al., 1999)

Sl g 3 9ol il -0
5 9y o3l Fliulyly 428 @l 4 axgi b
ilex asys 5 (p0.01) (5 yls pxe )...ab ol
o D50 Jelss hlite S Js coidls widjonse
51ed Jgiz) 09 o gine s lel Sl lajles
Ck o Cio 5l blaie 5 ool OISl aes o Bk
Mosire )bl a5l oo, S yo Jjaile>

s ile slpasll See p (Seenee
(Lycopersicum esculentum L.) 3534 >45
ol —3F &, 9 (Turkman et al., 2005)
(Asadi et al., 2013) (Lolium multiflorum L.)
JJo (Asadi et al., 2013) ), Kan 5 ol 09
sile oliépole te wiz 1 Gl ol
P o Slsie wald b Cond jad 5 ()5
Ol (Gialer o 25 p (Seeged e Sl wlie
S5 sleggeyse Jos g 9dg) peiis Sl g0 |,
2d2) eyt Sl g (Sl iy sl pogas 4,
Srdded d9we » 9 (2l yolie i

—@&—— 5 mlKg-1 of seed
Seed Start o 10 ml Kg-1 of seed
——-%¥——  20mlKg-1 of seed
—-—=A—-- 40 ml Kg-1 of seed
— —& — 80 mlKg-1 of seed

.u\ié};
80 80 1
—— SmlKglof seed
HumaxL 0 10l Kg-1 of sced
—=-¥—— 20mlKg-of seed
—=A—-- 40mlKg-1 of seed
L — & —  80mlKg-ofseed 60 1
= s
= =
2 g
=4 5 40 A
= £
= g
= =
5 b3}
o ]
0 20 4
0 0
Time of priming (h)
10
—— SmiKglofseed
Humax L 0 10 m Kg-1 ofseed 8
8 ——¥—— 20mlKgIof seed
—A—- 40 mlKg- of seed
— & —  §0mlKglofseed Py
= 26
=6 s
= 2
2 =
= =
=
E 4 g 4
by &}
©
) 2
0

Time of priming ()

3.6 12 24 48
Time of priming (h)
—0——  5SmlKgI of seed
§ Seed Start 0 10 ml Kg-1 of seed
——-%—— 20mlKg-1 of seed
——A-—-- 40 ml Kg-1 of seed
— & —  80mlKg-I of seed

Time of priming (h)

Sglite slagyle) 15 jailsm S e dlge cilisue slaciale 13T cos aid ane i Sidler Sy g doye - S

Figure 1. Effect of different concentrations of stimulants at various times on germination percent and
germination rate of sugar beet seed
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Table 2. Analysis of variance of germination traits of sugar beet seed in pre-treatment with
running water and soaking in petri-dish

M.S Slaspo (ko
S.o.v 4z Sidlez oy Goy 5 30 S5alez
Oyt e ol Germination Germination rate
df percent (seed day'l)

Method ey 1 793.6 ** 44.356 **

Time obe 4 574.1 ** 23.108 **
Method * Time ooy x Lo, 4 86.6 ™ 13.252 *

Error o 30 116.2 0.740

oy o g i Jletol maw 5o jls e i i 4 FE g F s ixe Sl g0 MS
ns: Non-significant;* and **: significant at 5% and 1%, respectively.
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Figure 2. Effect of various times of running water and hydro priming (soaking in a Petri dish) on
germination percent and germination rate of sugar beet seed
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Figure 3. Effect of different pre-treatments on cumulative germination of sugar beet seed

bl 36 Cod ab uin jh rea (Siailez Sy Ny p syl dn aSgeSn S A3ln T Jgo
v ks
Table 3. Fit of three-parameter Sigmoid model on cumulative germination curve of sugar beet seed at
different seed pre-treatment
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