[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

&
82
ve VAT Gl g e Ipgm o)lods [pgd Jlo plpl sloJSaz (owlidpy:

Sl (b @ilio 5 (5359LaS pale olSils

Olnl gz (owlibiey

i4lee Olao 59) oo 0l § Kosl 1 elld (Souos] 9,000 byl i

(Robinia pesudoacasia L.) LGl ,d

Y Y . . . .
) yuS oS (G ub Sgrumo g (Jgyld (539595 pol

(mtabari @MOdareS.ac.ir : Jygume oo s5) ¢ ydo Sy olKisls cobiwl Y
YIRS oy b AVIVIVY :2dl o &b

oS

2N Sl yy ST @ g oo it o ydy (Fiailar W yuB oudds Y38l byl o ¥ ekee
2 (Siailez g Saslygyiud 9 Siwosl ol 1l dnglio oy jgliody Gudions (nl 23,5 o, LA
Jolis byleas s S 1ol 51,50 F L Bolai Mls' z,b JB ;o (Robinia pesudoacasia L.) L3
dw 33 Sl gyt 9 (Yoo luo YO+ g Ber YO+ o) lacdale b Ol o oy, ooyl ol
SO g phex o 5o Ceslor ) e 4 10y uiluns Hlowd puizzed g (Ceelo VY 5 FA ) oloj b
el (el FA-milpg o L)l 1) (Fidilea duo)s oy pulion 091 Glowd (o) oLl o
FA -l pgy0ud & Jidiles Cuc pw oy pdion a0l LiG aall jlowd g el FA g YF— ¥ oo Lo Ve
O iy oS 3l Cclo YF— Y g0 o Voo il palld @ (J3dilex loj (il (5 yeS 9 sl
el FA— Yao dro Voo il ol 9 Coolo VY — ol 9500 Hlowd & o iy azrdBlin Uiz 9 47 (439
Y y¥go koo Voo wlpolld g el VY (w59 0 slowd i dldy ) SClS 9 55 (39 (o il 9
azais) Job ojluwil (g 5,5 g walh jla 4 baipo azaBle Job o S5 bl olais! celw
Wl jlod dy (plass| 3 j0s s (2L (0 55 )3 09 Ccliw FA il py g j0ad 9 walls jload 4 bgs yo
Soosl 908 Ll g3 o3l550 Hlowd 31 ool (5 j9b 4 .cudld el FA-mal 008 oo 51w 9
Filg S e (Jidiler G aSlh (B Seme S (ol ST Wilgi (o0 (cuelw FA)
23y5 Cgmxo LEBI azalS azdiy ) S g 5 ()9 iyl g 5

Sy 950 (Sl gl dy (Jiailear LSBT gunls el

sl glibee UL s doddo
Cat oy et Gl slapm ek Sjalr e &5 el (ot

5 @l Clsr ((Sisland Sl ey S ol o el S DlgS 0sdiee S
2l S Cle ires ales opd an 181 (ISem 5 (2L Gl slaaisS el


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

\a4

oole oyl 51 L(VF) 09l oo alBre (sladiss
o8 A b glayd (Sl Gl
(V) 0gd oo oolatul

3 oolaal diey o (glos S Clidss
Ygams )& Gy Splpdlle SO
ol @35 Sjee KNO3 L el
> bags n 5l (YYATAYLY)
3,5 o ,Lal (V) Loylss ¢ (ylgy asdlae 4 ol o
S5 L6 Prunus armeniaca s oS
peols Sl sl solaal b Sl polle
S 5 Silsr do)d Ser G
P e Dleogas 9 ,a Giale
15 (V) ol Ken g ol cole ol azals
Quercus & gy, G0 G 0
alis Sl eolawl L castaneifolia
AY Glagley 0 do o Vg VO O el
Siasl sl a5 wzil o el FA 4 YF
D) d9ne s doy VO cdale b el
wd lalg 5 g S (9 ohd el

Loyl Smlpgod S5 50
oole @b ok g LAl Ol eolatul
<l o pailess oy Do Gk 5l lens
el Ygono a5 (g )b (VF) gl oo S5
w2l 2 o 4l 058 5 (Siailem wo s il
Sl pgyone ©y08  (YETY) 05l
23l Sge Sialer wlio (35 55, Wlsiee
ON) (hlSes 5 SIS (onls &5 5,5k &
Srorlgy000 090 r’l’ 5 995 aslllas o
4. ,o Phaseolus vulgaris 4o ,ly aw s,
ac 0 g olKinlesl jo cel YV O F Y b,
by o a5dS zuls o e a5 w00 S camline

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

Slgs (Fn 092 SeinagSd eolgils Sl (g lemn
Sl lie b cangy jo olbeend oudylasl
S5 czrge oS Sl 0dlgils (nl glayd
olaasine ezl Wgh o b,k O G
ool g (AOSA) Hh wpd (ew,
slogss, (STA) iy ool ollin
St 5y Sloz LSl gz ) il
aS ailos,S Byme alize sladisS  Sjails>
SSlSe) (2o 3,5 5l eoliul Wil o ites
olond oS e ) solitul o gloond
)90« Syt Sl (el pe) Sials
S 9 2bd ol ey by Slk
VYY) el
Syl o ywldl ppw slasles
@ Ol Gk slaydy o Sl
S oolizal b 0,8 o,Lil iy Sl yy S
loydy jo oad S5 ol (S5l
5 S5 Senp s 5 (10) 0nds lag!
oRlPl g azalS wd; (Sialer @
(F) e 5 cod Jpame oShee
oley oeSile (RalS (Sl s jo ol
aels cwle Ll g ,h Siale
szl 5 PRYATYAFAYD) 05,5 oo
S 4 Gl Sy slaghs,
25 o)Ll Spmalpglle 5 Sal gy
2 ek 505 slerd G 4 Sl nglle
Sl sty b Gtmn oS gl
S5 (KNO3) psly s 92 b
Sl ogbee @bl g Jyle auow
s 45 Sl ol oS5 058 el
2= (Sdelie glaclad o,


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

YA Siler Slas g5, ez ol § Sl gl (Smsl g yone slojlos 3

o azelS s Ll 5 )k Sialex
SIS 4 arg b sl D
A5y ol (Sl (S e sl el
ol ol s JlEtul g axalS adol b,
sl 50 i )
KNO; S L Sl ol «Socasl g 000
colio Hles Gmeni Caz 50 Gher ol g
N ) 9 $iler Sleogasr Sete sl

b plowl 4g8 cpl azalS

g g olge

09 Sy 5l LSBI Hehy Gudos cnl o
Sleogas b G i 3550 Jol S
90 40 9 2d,S dud (V Jguz) [0 oy o,Lil
2 alml g alBlas ioles]

as )0 ;0 5 Sl ¥V Sl g oee Lo &
leie Cela V¥ 5V Sl gien oo &
] 034
(Robinia pesudoacasia L.) L3I =,
Sl Jots Ko50] Gz VLT slaosS (o0
o8l Bblie i ;o olnl 5o o9yl &5
8 eolatul 3yse sl )K= Gl
S Candy Sgty o 35yl 0,5
@ (1) d9do (sred S 3 eoliul L
YOIN Jlase Jls o e 0 ol 2 a5 6,4k
BLol S Joe SB & s o5
5 Clls Glp mizes S0 pl WS oo
(V) lab,o Jolo (YA) ailssg, &bl
Sigmwiis] as b gble (V) olee &l,LI
S99 -0yl lexdl jew slad g oS L (M)
2 NS5t Jelse N CSe gy

(Jol 0355) )35 (ASi )3y 3550 3l 0ads 4y jods Sloogas =) Jgor

asbiogd  Cugh, Slass wls e (39

u4915 éﬂ)u é—-’.)t"

. . ; ; lae we5
(o)) (o) (p,55kS ;) 5 (o) bl sl
Yo AD DEYY - YVIV f-. ARN \ya. ol Ll

FA XY Gae yo jhie ol b Syl pgous
Y Sse a4 ,d gailes s wels VY
O3 el mhas o 5 g ol o el
ooy pledl 5l s A SIS (e
5 Wb 7,5 Jsloe 5l loyd oSl nolla
Goe 4 boyd (59, eaile Sb olge 28, cup
s NS gl jlaiie Ol b ddds g0
b 593 (ol ol e a0l ml g oee sl )l
Lyls 5 661 sloo o adgl 39 4 youm,
5 Sorerl gl 013 b aios i ()6

() b Lb Sl gy000

3 Spaalyy Ghalo3l
9 )k Gl 5 c3lesy SBl lan
LG slayds o3 slojlos Jlosl 51 LS
dslee b e 9 W 0
Veer 0pSY) 'Carboxin tiram oSz,
Qs yhato O b g ool Jeheas (o) Juse
Sinleyl ol jo k58,5 sole] Kiasl g s
ol 5l eolaiwl L Swlpelle e
FO- New) chale zu 40 (KNOg) el
)Lo.u (f’) W) c\.‘.efo ()Ys.o ‘}*A V&~ ‘&' M

1- Carboxin tiram


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

ya

Ol LS ez L Lagg )l poadlaoly
w3 dloz ek iy, Ailed b (Siale>
To w9d Sidler Hle &5 L85 O je0
Sy yh 5l Fagke Vodsb 4 azads,
03 ailex> (sl dy slaws a5 Jbey U b leus
Sloy (Bl b diged 2 50 Jlge 59, Y B
Slao (Jialex pledl 51 w28l asll
ey o Gialsr doys dlex I Sailex
(V) Sials oy 5eSbo o(T0) (Gl
95 0399 odsS bazadle g azady; Job
C8) gyl b oazady, 5 azalle Sus
o Ay a3l ol g Seslail (p 8 /e )
D s ¥ Jgaz Jse 8 5l eoliul L (YY)
YO+ 50+ bl ,o 4 ol S5 LLs
s, sboarls wels VY- Yoo Lo
wld gySoslul baxaels S, o

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

& 34leer ol
Sl @) Loy alex 5l oy adS
Mgl badlo &5 5 (o ils A
Kol o ,o gl oK1 .o s ol
ST bk sae YD s o S
g aboals 13 IS F LB o el
O el oedsl sl egtas sy 31 S 5o
5 iy e s aBlal Jhade O i L
sl Layls o Gilie,s) i, Bl
Voor Gad b oy, celw VF)  Jiale>
Teo sl (Sl cele A 5 55 )
(223 PO (oo Cugh) 5 oI5 il az)o
Oialesl 0)90 (o y0 axE S 1B sy 550
S Sh g FB sl e xTsle e
Y oo blo sbicls de sy ibls

S B AV P S TS VO T

Slwbre Lally; g anlos 0520 g aslllas 5,90 Slao -V Jour

Slewlro

Slaw

Germination rate= n/Nx100
Germination speed= Y (ni/ti)
Mean time to germination=3y (ni .ti)/ Y n

SVI= GR x (SI+RI)/100

Si8lez aoye
$yailyz e e
Sl ol (Silee

S3lez Eord 5l omp slojg, olaas i
ti jasin gloj alold ;o 0o ailsx (sla,dy slaws —ni

4z ) Job RI

0,99 (b ;o 03 dilez> sla,dy S ol n
ouds axilS sla,d olass -N
4z a8l Job -SI
isle> s ,0 -GR

(Transformation) eesls Lous slayge;]

O ooy yuibyly SRed 050 ,5 ocolarl
&S LlKe ol o Levene ge;l dliwg

t3 DUnnett’s jso;l 5l 0gu Ko il g
Sl s g i ogh e eoliiul

Wosls Julo 4 x5
5l oloedsl Cys ool Cavsas slaosls
89,5 50055 (55lel (03] bawgs (09 Jloy
solazwl (Kolmogorov-Smirnov) (g ol

3o Jlo,s Laosls a5 9Dy D

1- Kolmogorov-Smirnov

2- Transformation 3- Dunnett’s


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

A+ Siler Slas g5, ez ol § Sl pglls (sl g 000 slojlos 3

sy plas 1y gralez loy puSSbee (s iy
@ Bleie azdiles Job (8,5 (V) Jso)
B sz ol g (ald) wmly e sloles
g old jled @ axads; Job ojlail op 35,5
a4 ol SesS 5 cele FA-mlngae
Va’ 9 &” ‘Ya~ p.s‘).: 5.]L(b 6LQ)LM
cdls jolais

S 2 3 ey Sl S T
G oas el olul Sy zskw 3
I & as el ojlail p 28,5 0l awls
Sl FA-mls )00 ol 5o 5 wals L
PO Oies () SS) Wl las
g Sl Vol jaum 4 azady ) g azadle
9 o2l g yoed 4 azxadle iz 59 (e i
9 cels FA 9 Yf—)YQALSlﬁA Yoo p.:‘ﬁ}]l.m
mlpddle @ dzals, SES (59 op i
w‘o uoLM\ Y\c—)YH >—LA—A Yoo
(Y Jga=)

SPSS 16.0 jliéle,y 5l eolazwl L Weosls

oSl alie @ly 5 285 )50
s ooliul 'Duncan Ll yge)]

Sy g o

Ty W‘-"}“—’ );).g &&&N‘)’ )‘ oolazuw!
Sen LB sl )&y Siailex doye iolidl
IS e 0 el ol clale 1ol
Sidle oy alS cow Sl zakaw
l, Sialex oy ppias al ba,yd
».\.3-)‘-) QLw.a s.a.CLw \°/\—)§!5.e‘51...o Voo u.lal.c
(Y Jgoz)

Sy e I3 b s e
Slo lid sals W, bley ples )0 puliy
il ey Gl o A Sl
$idler ey Gl (p s g ol oyl
oadlive Celw FA-mlpgu oyl o
L. L SR USUOVREPUW] L SR L OU S U SR W
wingle slo,d o Sidle Hloy (Sl

1- Duncan


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

Ad VAT Gl g e Ipgm o)lods 9o Jlo plpl sla g8z (owlidpy,

25 -
20 + d

Al Ll
o
e T
o
DY e e @"W
DY Gl @"3'
[acan |
e e
R =2
DY 50 Gl E"T
DT SSSC I
b
o |

¥ ge Sl B" -

Ve Gl

Ve Gl

Ve Gl
Dlad (s

=
NS
P

bc

cd

NSNS

-

el

s
|

(39 30 yN) (&) dlg> & g
o N B o)) o] S
et ERRRR—
o
- (@]
NSSSNE
S -

Vel
Ve Gl
Dladi 9

(20,y0) F) dlg= vwoyo

oolinl L) Sopmal gy lo g, b oo jlaes LB slayds S5als sl s xSl anlie =) IS5
35 (Yge e YO+ 580+ YO+ ) v ) el ol s il glacdale (s Siarlyslla 5 Glaie o

aals g ier ol el VY 5 FA T lagle; e


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

Sl Blyzul OB pae 3l 1o slacl) L3GI )& el slojlows slo,dy alols> slaaxals iug, 5 Siailsr o asls (1 Kle awlas mls -V Jgoo

(Sl b ko
arady, SES s S (38 araie, Fojy axale 5o ardiy, Jsb azails Jsb obey ke Ll g (celsy oo
(PS5 she) (p S ko) azals (5 k) (5 k) (o skes) (o) Gsy) &y4ils>
VE( T U6/ VoY ()Y AVIB() - 15) Vols ()™ YY) Y- 10)° St 000
AV sy VIEGINS A Y YA (P YA/f (0/5) YIof (™ \-+ mM KNO;
NIYOL ANO/EY BIF(-12)° A (VEITYC v md Y I(TIAY YIVY (- %) Yo. mM KNO; Yf
SINEC Y)Y AEOE V(e 1a° wEEeOo® v Ay YYIY(rin) YAOC-FOP ae - mMKNO;
VY FOFY FACIVY Y- e viar )T VYoo YAV (- 1) Yo mM KNO;
VYa(- P I8P VeI (o) Fa(11/3)"™ YOIV (AAYR YAIY OV YIYE(- 7)™ Siasl g et
VYY) UAC- IV FIEC10) 510vI0)™ VYT (rie)® YNy YI5a (- V)P V- mM KNO;
SNV IS VIB( ) YNV BYIAQY /)™ vis s YYIA(YV )% Yi5 - (- V)P Yo. mM KNO; A
A 100¢- 1Y SING 197 YY) BV/F(Y /)™ sre s Vorr@) YA b+ + mM KNO;
N SV VAV sy (1 1y 51505107 VRIS IV (YT Yo mM KNO;
VY ([P AD (1M Vo4 VYEOAUVE VAN (AT Y815 FIAY YIS ()% Sitas) g et
VAN B)° AEC D) VG- 1) AFIACYY/)™ VR YAIACEIAY Yo (1) V- mM KNO;
1081+ 5 YIAG 1™ YT (- v)° SEIY (VEIT ) NS Vasss s Y/a0(- 10)*° Y&+ mM KNO; yY
YO 10) b+ + mM KNO;
E— S E— —_ VO™ va- mMKNO;
AN YIAQ ™ Y I0)° DAY+ VAV (V)™ YoIaE)? YIPE( 9> Lol
Celw
Ve A 0)E FIEQY BONY BUY (V)™ YEI8 V) Yoiv @) YIAY (- 0)%° )L:;:’j;’

AY

F ~.:/

€ D 6|


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

AY

colie 230 Glaiea Sialsr Sae
oo alil baxalS haiwl coddge o
3 Sler ce g il (YY) el
L awlio o celo FA mlngyan o)l
Ol ys olow) Jdo 4y g5 o 1) oLl Lo
Sllad Gl g oS g s alerdsn
G &S Cals 00 40 oSy 25 sl 3
GRIBOY) sebie )k (Sialex Seme
Voo mipgls LA Sl Ce
O 9 85zl b el FA- Voo Lo
S5 ) iy Ol ) eolial b (YY)
Pinus bungeana ,3 (g5, Sowlpslle
O emer alle pl ool Cdllas
oiis b oblsyl e (V) Lyls g b oldlas
By dgp 50 peely SRS ek
sloadie 5 Jialer Cepu (Sailex
L awslas ,o Prunus armeniaca L. i,
Dyl ge odalie Ghsx ol e slayd,

e 5o Gidlez ploy (Sl a8
cle a4 olgon |y el YF- Vga Lo Vo
slad 5 oo el Sy Gl
O Sl eslatul (V) cddls ouls il pelle
b eSS aTgy RNA DNA
oolol 1) ,du a5 0l wales Jiaile> Jol e
ol ame 4 5 aS e Sialsr sl
S oo & S e S Gl jedo sl
0) S o ST gy 1y 095 Sialls>

Sl les 1) azailes Job ojlail 1 25 )5
o b as wols las vals g 5 e
Festuca ovina g5, (Y1) ) Ken 4 SLs
ciylle Oryza sativa gg, (Y+) o5 5 J 9

WA Gl 5 ke fpg o)led fpgd Jlo ol pl sla Sz (calidps:

Gl e e plyea il
5y slacddld I elgil 9,0 by
S g (efgn Fe (il Jold a4y
Bed oo Gyl ol Cas 5l glde B3-S
s ol Lo o yods Galle oo
o ilgd o Jaore Olpnd g s U
Sgh WS opl eyl Sl g9t
Sope 4 el Sl oS S
5 Sl JIEH1 )0 (oS i e
Slp peely Slis gedee Gl bl
So Spge @ by OS] Qi S
(1) laise Joe p5,S5icd opon Jale
4 siejls (Sailex sln 4ol 5l o)l
Al ol ol Ol 4 Cond diin o
pelty Sy pbeos ialyz Sl
)l 6y 5k o9y » Jleiml Wl o
2wl sl pog Stadlgsd 5 Salls> sl
A\

sjlos a5 ol plas o) A mbS
S¥ler 2oy 3 st b Sy
3o ol sl plad sels Jles a4 Cas
ety s el il S cedd s
Siln 28lS o e ilte e o
el el Jdo a8 al Siailes sy
Lilys olnl 5 G Cuem b plyios
Sidlez p SWlasl Sl as ol (g e
do,s s (YY) cadl ol el
h cele VY mlpgyns jlos jo (Jiaile>
O INC S BU-SRNILE e
axl 50 g (Jobe o)lps (Fb e &S
e 9 Ol sladsle Sy
(F) 0l ol 098 s0


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

AY Siler Slas g5, ez ol § Sl gl (Simsl g yoee sl o il

Ol pde azmi p0 g bajd calis (SBgl
o Oy el g amelS cwlie O
3 5 039 Oels (YY) 0,5 i gl
Al oo dalis 5 (he> Ol e sloazals
wingy 55; Boless il poe s &
OFST 9955 9 0l Gix i g 0 S
S G5 oRlBA) Wil e Gl
2 Sealy lojles o azaiy; g azails
oot Glgise 1) sals e b anlis
Ol SRl 5 Gialler ey 4
(V) edls oy s jods (Giailex (Lo
G ol @l anly 5l cggeze o
0 Smlpgae &5 005 askie
Sl Sleogar (S s 0 G
Sailpglle b avlie ;o L3GI ,d o2us) 5
sz ol g (el Ol 5l eolaul L)
aS 0,5 gyl jshnl olg o 1A clils
QLJ g ol Ll L 3l eolal
Oy Wlgi oo el FA-Sal g 00
&2 ol Cgr e 5 Fge Lo o
Slegian WUI )4y (c2u) 5 Syalsx olao

Dgld

bl s azdily Jsb Lials cle ol
oI o a4 il o penliy SIS ol
oo 9 )0y )0 A8 Ojgo G i
».\...uL: Seod LJ"‘ Ls 0 rg.")) Lgl.(b)'.b )-b N03
4 Wlg oo azalS azaiy; Job od, (8l
sld 53 Gitlyr cepm Gl s
Al g ol e &5 a8l mlpg,aee
Cool 0nyo,5 dlol> glraxals &y
X7 YY)
slwlpdle o baxals 25, o
a ».\.3‘9."50 ;a.CL.u VY—)Y}A‘SL.Q Y- 9 O
Sk )lps 8, o jl g (S Cangeue
e g 00y Cad YU slacdale o
IR W) p.a‘).’ Lgl.(b)».\.a Eoe) ua.‘>l.w 0)1..\.)‘ U@IS
Qs g azalS Jgb lalS 4 ol e |,
(YY) ols Loy onls ml sl ydy jo Siails>
00 dzdds ) g axddles 5 59 (Sl tol3él
Ole ) cels Womlpg,oe o)l
oley Gaw o bbydy ol exilues Jdoa
SalS cadly i oy g 9 0l
Sl Jol> sloazals jo a8l g ais, 5 59
56 A ol |, oad mlpgdls sla,dy
S Syl dlpd bl o pnly Ol pis

&b

1. Akamatsu, F., K. Shimano, M. Denda, K. Ide, M. Ishiharaand H. Toda. 2008. Effects
of sediment removal on nitrogen uptake by riparian plants in the higher floodplain of
the ChikumaRiver, Japan. Landscape and Ecological Engineering, 4: 91-96.

2. Asci, 0.0, Z. Acar, I. Ayan, U. Basaran and H. Mut. 2011. Effect of pretreatments
on seed germination rate of red clover (Trifolium pratense L.) populations. African
Journal of Agricultural Research, 6: 3055-3060.

3. Baskin, C.C., JM. Baskin and G.R. Hoffman. 1992. Seed dormancy in the prairie
forbs Echinacea angustifolia (Asteraceae): after ripening pattern during cold
stratification. Journal of Plant Science, 153: 239-243.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

Ao VAT Gl g e Ipgm o)lods 9o Jlo plpl sla g8z (owlidpy,

4. Basra, SM.A., M. Farooq and A. Khalig. 2003. Comparative study of pre-sowing
seed enhancement treatments in fine rice (Oryza sativa L.). Pakistan Journa of
Social Science, 1: 5-9.

5. Basra, SM.A., M. Farooqg, R. Tabassum and N. Ahmed. 2005. Physiological and
biochemical aspects of seed vigor enhancement treatments in fine rice (Oryza sativa
L.). Seed Science Technology, 33: 623-628.

6. Bautista-Cales, F., G. Carillo-Castafieda and A. Villegas-Monter. 2008.
Recuperacion de la ata capacidad de germinacion de la semilla de papaya mediante
latecnologia de preacondicionamiento y biorreguladores. Agrociencia, 42: 817-826.

7. Bhan, S. and N.C. Sharma. 2011. Effect of seed stratification and chemical treatments
on seed germination and subsequent seedling growth of wild apricot (Prunus
armeniaca L.), Research Journal Agriculture Science, 2: 13-16.

8. Boring, L.R. and W.T. Swank. 1984. Therole of black locust (Robinia pseudoacacia)
in forest succession. Journal Ecology, 72: 749-766.

9. Bradbeer, J.W. 1988. Seed dormancy and germination. Blackie and Son Ltd. 146 pp.

10. Brancalion, P.H.S., A.D.L.C. Novembre, R.R. Rodrigues and D. Tay. 2008. Priming
of Mimosa bimucronata seeds-a tropical tree species from Brazil. Acta Horticulturae,
163-782.

11.Copeland, L.O. and M.B. McDonald. 1995. Seed germination, In: Principles of Seed
Science and Technology. Springer US, 59-110.

12. Demir, I. and R. Ellis. 1994. The effects of priming on germination and longevity of
sequentially harvested pepper seed lots. Turkish Journal Agriculture Forestry, 18:
213-217.

13. Esmaeili, M.A. and A. Heidarzade. 2012. Investigation of different osmopriming
techniques on seed and seedling properties of rice (Oryza sativa) genotypes.
International Research Journal of Applied and Basic Sciences, 3. 242-246. (In
Persian)

14. Farooq, M., SM.A. Basra, K. Hafeez and N. Ahmad. 2005. Therma hardening: a
new seed vigor enhancement tool in rice. Acta Botanica Sinica, 47: 187-193.

15. Faroog, M., SM. Barsa and A. Wahid. 2006. Priming of field-sown rice seed
enhances germination, seedling establishment, allometry and yield. Plant growth
regulation, 49: 285-294.

16. Farooq, M., SM.A. Basra and K. Hafeez. 2006. Seed invigoration by
osmohardening in coarse and fine rice, Seed Science and Technology, 34: 181-187.
17. Ghasemi Pirbaloty, A.S., B.R. Golparvar, M. Dehkordi Riahi and A.S.R. Navid.
2007. Effect of different treatments on dormancy and stimulate seed germination of
five gspecies of medicina plants Bakhtiari region. Journal of Research and

Development, 74. 185-192. (In Persian)

18. Ghassemi-Golezani, K., A. Chadordooz-Jeddi, S. Nasrollahzadeh and M.
Moghaddam. 2010. Effects of hydro-priming duration on seedling vigour and grain
yield of pinto bean (Phaseolus vulgaris L.) Cultivars. Notulae Botanicae Horticulture
Agrofarebotanici Cluj-Napoca: 38: 109-113. (In Persian)

19. Gonzalez-Benito, M.E., JM. Iriondo, J.M. Pita and F. Perez-Garcia. 1995. Effects
of seed cryopreservation and priming on germination in several cultivars of Apium
graveolens. Annals of botany, 75: 1- 4.

20. Guo, S, Y. Wang and W. Wang. 2012. Effects of priming treatments on
germination and biochemical characteristics of Pinus bungeana seeds, Forestry
Studies China, 14: 200-204.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

AP Siler Slas g5, ez ol § Sl gl (Simsl g yoee sl o il

21. Hadinezhad, P., V. Payamenur, J. Mohamadi and F. Ghaderifar. 2013. The effect of
priming on seed germination and seedling growth in Quercus castaneifolia. Seed
Science and Technology, 41: 121-124.

22. Harris, D., A. Joshi, P. Khan, P. Gothkar and P.S. Sodhi. 1999. on farm seed
priming in semi-arid agriculture: development and evaluation in maize, rice and
chickpea in India using participatory methods. Experimental Agriculture, 35: 15-29.

23. Harris, D., A.K. Pathan, P. Gothkar, A. Joshi, W. Chivasa and P. Nyamudeza. 2001.
On-farm seed-priming: using participatory methods to in maize, rice and chickpea in
India using participatory methods. Experimental Agriculture, 35: 15-29.

24. Hashemi-Dezfuli, S.A.A. and M. Aqgaalykhany. 1378. Seed dormancy and
germination. Chamran University Press, 246 pp. (In Persian)

25. Hilhorst, H.W. and P.E. Toorop. 1997. Review on dormancy, germinability and
germination in crop and weed seeds. Advances in Agronomy, 61: 111-165.

26. Javanmard, Z. 1391. Effect of priming treatments on germination and early growth
Tehran pine (Pinus eldarica) under drought and salinity stresses. MS Thesis Tarbiat
Modarres University, 101 pp. (In Persian)

27. Khajeh-Hosseini, M., A.A. Powell and 1.J. Bimgham. 2003. The interaction between
salinity stress and seed vigor during germination of soybean seeds. Seed Science
Technology, 31: 715-725. (In Persian)

28. Khan, A.A. 1992. Preplant physiological seed conditioning Horticultural Review,
13:131-181.

29. Kulkarni, M.G., R.A. Street and J.V. Staden. 2007. Germination and seedling
growth requirements for propagation of Diosscorea dregeana (Kunth) Dur.and
Schinz-A tuberous medicinal plant, South African Journal of Botany, 33: 131-137.

30. Lee, S.S. and S.O.N.G. Kim. 2000. Total sugars, a-amylase activity, and
germination after priming of normal and aged rice seeds. Korean Journal Crop
Science, 45: 108-111.

31. Maekawa, M. and N. Nakagoshi. 1997. Riparian landscape changes over a period of
46 years, on the Azusa River in Central Japan. Landscape Urban Plan, 37: 37-43

32. McDonald, B.M. and O.L. Copeland. 1997. Seed production: principles and
practices. Chapman & Hall. 749 pp.

33. Mohseni, A., R. Rezaei sokht-Abndany, M. Ramezani, M. Ramezani and H.R.
Mobaser. 2010. Effect priming characteristics of seed germination of two cultivars of
maize hybrids (hybrids SC704 and SC640), Crop Physiology, 2: 25-44. (In Persian)

34. Nouman, W., M.T. Siddiqui, S.M.A. Basra, |. Afzal and H.U. Rehman. 2012.
Enhancement of emergence potential and stand establishment of Moringa oleifera
Lam. by seed priming. Turkish Journal Agriculture Forestry, 36: 227-235.

35. Panwar, P. and S.D. Bhardwaj. 2005. Handbook of practical forestry, AGROBIOS
(INDIA). 191 pp.

36. Sanchez, M., K. Lindroth, E. Sverremark, A.G. Fernandez and C. Fernandez. 2001.
The response in old mice: positive and negative immune memory after priming in
early age. International immunology, 13: 1213-1221.

37. Sheikh, A.H. and M.M.D. Abdul. 2007. Seed Morphology and Germination Studies
of Dalbergia sissoo Roxb at Nursery Stage in Bangladesh, Journal of Agriculture and
Biological Sciences, 3(1): 35-39. (In Persian)

38. Takahashi, A., H. Koyama and N. Takahashi. 2008. Habitat expansion of Robinia
pseudoacacia L. and role of seed banks in the Akagawa river basin. Journal of the
Physical Society of Japan, 90: 1-5


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

. VAT Gl g e Ipgm o)lods 9o Jlo plpl sla g8z (owlidpy,

39. Tilaki, G.A.D., B. Shakarami and M. Tabari. 2011. Alleviation of Salinity Stress on
the Germination and Early Growth of Three Fescue Species with Seed Priming
Treatments, Propagation of Ornamental Plants, 11:102-108.

40. Wan-li, Z., L. Le-ihong, Z. Yuan-gang and S. Perez. 2004. Effect of priming on the
germination of Peltophorum dubium seeds under water stress. Journal of Forestry
Research, 15: 287-290.

41. Yamada, K. and K. Masaka. 2009. Dynamics in growth and survivals of Robinia
pseudoacacia sprouts occurred after cutting conducted in different seasons. The
Japanese Forest Society, 91: 42-45.


https://dor.isc.ac/dor/20.1001.1.24237140.1393.2.3.7.4
https://ifej.sanru.ac.ir/article-1-125-fa.html

[ Downloaded from ifej.sanru.ac.ir on 2025-11-21 ]

[ DOR: 20.1001.1.24237140.1393.2.3.7.4 ]

Iranian Forests Ecology Vol. 2, NO. 3, Spring and SUMMEN 2014 ........c.c.oueiurieiiueirinieesini st b bbb es s 88

The Effect of Hydropriming, Halopriming and Boiling Water
on Seed Germination of Black L ocust (Robinia pesudoacasial .)

Naser Norouzi Haroni' and Masoud Tabari K ouchsar aei?

1- M.Sc. Student, Tarbiat Modares University
2- Professor, Tarbiat Modares University (Corresponding author: mtabari @modares.ac.ir)
Received: October 18, 2013 Accepted: August 26, 2014

Abstract

Seed priming is the most important technique for increasing the germination power.
This study was conducted to investigate the effects of halopriming and hydropriming on
improvement of seed germination in black locust (Robinia pseudoacacia L.) in a
completely randomized design with 4 replications. Halopriming treatments of KNO3
with concentrations including (100, 250, 500, 750 mM) and hydropriming treatments at
three time levels (24, 48, 72 h), and aso seed soaking treatment in boiling water for 1
hour as well as control treatment were considered. Results indicated that hydropriming
48 hours, haopriming 100 mM-48 and 24 hour and control treatment had the highest
germination percentage. The greatest germination speed was observed in hydropriming
48 hours. The hydropriming 100 mM had the least average germination time. The
highest amount of stem (fresh and dry) weight was observed in hydropriming 72 h and
halopriming 100 mM-48 hours, respectively. Also, halopriming 100 mM-24 h and
hydropriming 72 h showed greatest amount of root (fresh and dry) weight. The highest
stem length was related to control treatment. The greatest root length was showed in
hydropiming-48 hours and control treatment. Generally, the highest seed vigor index
was observed in control and then in hydropriming-48 hours. Application of
hydropriming (48 hours) as easy and inexpensive technique can be useful to improve
some germination characters like germination speed, and dry and fresh weight of root in
black locust seedling.

Keywords: Black locust, Seed germination, Halopriming, Hydropriming
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