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Abstract

Introduction: Shallot is one of the important medicinal plants in Iran, and the nutrition of its mother plant plays
a significant role in the germination and vigor of the produced seeds. Although shallot propagation is done by
planting mother bulbs, sexual propagation of this plant through seeds is a suitable solution for domestication,
prevention of extinction, and proliferation due to the possibility of storing seeds in suitable storage conditions,
being cheap, adaptable to different environmental conditions, and not transmitting viral diseases. However, at
present, shallot propagation through seeds has limitations due to the presence of dormancy in the seeds, poor
germination, and improper establishment of the plant. Therefore, this study was conducted to spray the mother
plant with some organic and mineral compounds in order to increase seed yield and improve germination
characteristics, as well as to assess the feasibility of breaking seed dormancy in the laboratory.

Material and methods: field experiment was conducted to evaluate the effects of foliar spraying of mother plants
on the yield and germination characteristics of shallot, and two laboratory experiments were conducted to assess
the feasibility of breaking dormancy of the produced seeds. The field experiment was conducted in a randomized
complete block design with 9 treatments and 3 replications. Foliar spray treatments included: humic acid (3 g.lit-
1), zinc sulfate (4 g.lit-1), urea (10 g.lit-1), gibberellic acid (0.1 g.lit-1), salicylic acid (0.25 g.lit-1), Vitasprin (3
g.lit-1), macro fertilizers (10 g.lit-1), boron (5 g.lit-1) and control (spraying solution with water). In the laboratory
section, which was conducted as a factorial based on a completely randomized design, different treatments for
breaking seed dormancy from the field included: scarification of the seeds with a sandpaper for three minutes and
then placing the seeds at two temperatures of four and eight degrees Celsius for 45 days (first experiment), placing
the seeds in boiling water for 20 seconds and immediately placing the seeds in ice water for 20 seconds and then
placing the seeds at two temperatures of four and eight degrees Celsius for 45 days (second experiment).

Results and Discussion: The results of the first experiment regarding the effect of foliar spray treatments on yield
and yield components under field conditions showed that the highest number of seeds per plant, total number of
seeds, and total yield were observed in the humic acid treatment. Seeds harvested from the field experiment without
pretreatment were unable to germinate under standard laboratory conditions. To this end, in two separate
experiments, the effect of alternating exposure of seeds in boiling and cold water, as well as their mechanical
scarification with sandpaper, was investigated. Following applying the two aforementioned treatments, the seeds
were incubated at 4 and 8 degrees Celsius for 45 days under moist condition to assess their germination
characteristics. The results of this study showed that alternating exposure of seeds in boiling and cold water was
not successful and no seeds germinated under these conditions. However, scarification by sandpaper led to
significant results. In the current treatment, although storing seeds at 4°C resulted in the highest germination
percentage and seed vigor index, the highest germination rate, number of normal seedlings, seedling weight and
length were obtained under conditions of storing seeds at 8°C.

Conclusion: The results of this study, in summary, indicated two important findings: first, that maternal plants
nutrition significantly affected the subsequent germination characteristics of the seeds under laboratory conditions,
and second, it was found that scarification of shallot seeds overcomes this plants germination problem.

Keywords: Humic acid, Boron, Gibberellic acid, Salicylic acid, Zinc sulfate, Vitasprin
Received: 04-05-2025 Accepted: 17-09-2025

: Matin, A., Hosseinpanahi, F., & Siosemardeh, A. (2025). Foliar application effects of mother plant on the germination
characteristics of shallot (Allium hirtifolium Boiss) in field conditions and feasibility study of dormancy breaking of produced seeds. Plant
Production and Genetics, 6(2), 345-364. https://doi.org/10.22034/plant.2025.143621.1158

Copyrights rights for this article is retained by the author (s), with publication rights granted to Plant @
Production and Genetics. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits

unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.



https://jwr.uok.ac.ir/article_64139.html
https://jwr.uok.ac.ir/article_64139.html

FROFSE cloio Vo ¥ (olins; 5 jmls Vo Lok $ul>

https://doi.org/ 10.22034/plant.2025.143621.1158

g a0 ol ol o (Allium hirtifolium Boiss.) yewgo gidiles Oluogas w50k ol b Jelxo i
Sog 3 Olgd Cannsls (2xn Sl

\ Y P ca Y e e
OQ)AMS@HJQLC‘ GbL%WQ'))S‘WU‘B‘)‘
u'f‘ ot ‘QL‘;.,.:Q)S oKl ‘Lg)‘)ﬁu;f saSisly ‘Lsml"f ;_i‘.u 35 9 \.ny 05; A
f.hosseinpanahi@uok.ac.ir : Jetus odiusgs Juool
oSy

35 sadgs 5k A g Siallez 40 alien GRE ol 5ok olS 435 a5 eog lpl )0 (29,0 e HBLS 5 (o rge idoddo
Ll s 5o 598 00,8 )L Gl ddsey )30 sk 5 olS (nl (i 7355 Lol 098 o0 plonil (5 50be sl BT L jmge 355 4z )51
(595 ol sln el Jo ol (smgng slas)len JESD pas 5 Oglite (ame Lulpd 4 39 5L 39 Gyl LT el
Sl GRS & )0 Sl dgzg Jdoa jd 3oy 3l sewge 2SS pol Sl 50 95zg ol b el T 0bsil g 2L 1 6 S5l
e g Tl 5 S b oyobe oS calslne o b asdllas ol 1) il o Cudgama gls wolS caslial ) il o cinsd
el 4385 000 o8t lojl 50 590 lgS Sl mb Sl (raizmen 5 (G5 dilgx Dluogas S99 50 0 Slee Gl jglate 4
55 5 ege Sialer Sleogas g oSl (5,0l olS (3l Jslme Sl L5l pslatear (slasse (talesl S ilabg) g Slge
b olas ol slaSsl 75k )50 4 (sl 50 (talejl s plowl gudsi j9ds Dlss Sl (miw Sl (gl alKtalosT (talos]
(10 g.lith) o4l (@ lit?) (9, Slges (Gt V) Svgumannl :Jols 3L Jolxe slojlos 0,5 1l 1S5 ¥ 5 Jles 4
sals g 6 g.lith) e (10 gulit?) 5,5k slassS «(B gulith) oy g «(0.25 glit?) sl SClewdlo (0.1 gulit™h) ol S o
Glite sl ot )5 S50 (Bolai WlS )b 4y JoysiS g0 a4 a5 (2ltlel (o )0 0 (Jgene ol b S3LJ5lxe)
i g ke led 99 50 593 old )8 e 5 4lB d Do 4y oolens b 590 (ol 3 1 Jels a5l Jol> 00 Olgs (Sl
@ g ol 5o e ol 18 aloldl g asl Yo et (g ©f 5o 5ol ools 13 5 (gl Ltales]) 59, FO e 4 ol 5 il 4> 50
23 (ped SRalasD) 59, FO S 4 ol 5 Ble a0 i 5 ez slos 59 50 jad 0ol 8 G 5 4B Y S

oS ols ol as e balps po o Sles (slizl 5 0 Shes r (SSLJsbre slajle 36 L LU s ol (tales] 5l Jol> b il
las o Glaloil 5l (23105 593 03,5 eanlive Kool jlowi jo U5 5 Slos 5 laails JS sl waisy y2 (slil 4 als sl 5V
S5 4 9% 65,8 Sz (el 9 o jslaie (s idgd (Salyz 4y ol elaglesl sole Lalpd o jlenim ey Jlosl g
55 e Jlod 93 Jlosl 5l g 2855 13 (s 350 00bions Lasg Ll (SlSle (a0 5 e 5 0 5 7 o 50 gl
@S 00,5 oy il (Sailsr Cundg B oxid 518 b e Ll o 55, FO e 4 ol 5 il az 0 A5 B gles 50 0 la s
Jo ol bop ailsz Ll cnl )0 655 e 5 9090 seeladye o p 5 Gos o 1 55l glite (625,18 &5 ols (s aslllas
2 9% 6, 4z ST ook b ety (2 A3 Lo 53 0 S axg JB @l Jpa> 4 e ool by (SSlSe 20 M5
Slaws ¢ Giailez Sy opyiien bl s S 5d i (aslh y Sialsx wepd i Jea> 4 e oS stle 4o ¥ ogles
ol e 4y o5 Bl azyo A sles jo 90 (eSS Lyl po azalS Jsb g (59« Jley sloazalS

23 s Sy Sleogar 55, 2 (5 ole olS 4835 Al Jsl g e 40 99 5| (S ggeme ;0 adlllae (nl b 16 S A
1y ol ol s (S5ailem JSie ymsga 59y (Sl (a5l 45wl Lastine a5l pgs g CeBIIE o txe 53U oltulesl Ll 5o
5lse g ye

Orreling o9 Sllg il Siliwdlo il S o g o Seaganinnl 15 5lg wals

VESFBIYF by gl VECE/YNE bl o g b

LoAllium hirtifolium Boiss.) ) pwge galsr clogas » 0k ol L3l Jolxe 51.OVFF) .6 08 10 dur g (o 9 0B oty > ol (i 1@ai0
https://doi.org/10.22034/plant.2025.143621.1158. YFO-YFT (V) £« ols K 5 adsi dloo o gog 5o Olgs Sl v Sl g ae 50 Loyl

(CMOM



https://jwr.uok.ac.ir/article_64139.html
https://jwr.uok.ac.ir/article_64139.html
https://doi.org/10.22034/plant.2025.143621.115

OHles 5 (ke

YTy

Sfles 9 SBI9Se Sl ln 1) ey byd Slss
9y i sbagtegh y 3 slale ;5 0,5 el
sl 0 ploil sl o srgls b s Clgs S
sile dilize sloyles 1 lajialesl ol 51 (S0 p0
O atwgy Bl ((glesd 5 (S0 eI
5 pelnolis (Sdpemal wosbie ool
OLLS Sidler 5 Olst eSS p (oS5 sbales
(Sharlfl et al., 2015) Csl 00 R le?)‘é
Slidss 35 e 0 a5 Dashti et al (Y-\Y) Liolosl jo
b 2ol lajles 3l cd S Ojge plaes ol
GQQLA)..» sOOLf.Qu.»J els L> LSQQL)"")} ‘&:)5.4.]9....;\.\.»...;|
ol S5 Gezee s Slmzasl 0p) 5 osb e
@l 5 Al ey wge et SlsE LSS Lo les
2 65t ks snd Jlael slajles a5 ols las
PO ymge y9ds 3 (atuiie g WILBIS Sy (S5l
s G5 (Sojdesd Ol sl (Sond Olys
43,85 O 5l e (o0 AFIP) Siailsx do s (g e
Do 4 osbpe (m3le s 5 S0 sl 50 (55 15
9 me.\j%).,g;o ‘L(bu,..‘).u.} A ssmlie 39 7o
a3l HlS s Sl 5 ol oy (slaodisS pudas
(GA3) S s sl g oo ales Jlad 0, sl oS
0gu0 s.A...O.»S Ognfs 60L35/ M) u,«.o‘)s‘ ‘5‘)_\ 0\))..;.»5 )5.'4 4G
aS ol ouds uw)‘)f .09.:.)_'641 oolawl )\..\.3 @)_'4.:‘9? 9
5 WSO ) L lst Ghse ok 4 sy
Ashraf & Foolad, ) oS co Juges 1) o095 &3ls>
(2005

plol Gl slawl cllangS law ot jo a5 wu)i 5
59 (22,8 M) jawge 9 (Sidilezr woyd (n SVL 23S
4,0 F slod 13959,V Daw s osbye (p0le s lecs
J.«JO:U g0 )5.:\3 B (Sharlfl et al., 2015) .\.a] Cowddy
Al LA alwg ol (Spd Ol iy
@Sl sla sk o jd (bg o B Sl ooliaw
305z S99 5 (99,0 4 ol Bgi &y el 1l 500,5 a
Ol gwyp o (Sharifi et al., 2015) oS o SaS
oLS a5 93 ;0 Syl sl Shy » Sl St
$lojloss 55l a5 wols s Wby, 9 samse 29l

o sire ulis) g yuwge 4355 50 12 )0 0 s 5 (Sl

doddo

Sedlor S9a sl @l At S S 0l plalS
SLLE ol ansl e e gl lon loys 5 ol
2 6P Pl )l ok Sl 5 bl s
soba ol b 0 g Wyl oleerd lag lo b anslas
R A B e
Papari Moghadam Fard et ) &,.5 o 1,8 oolaswl 5,90
5ol Luls s obdlie cosdes Ll 5l ol al., 2020).
@9 oLl (9n sl Gl Gble (e 5l 2lee
SLS 51 (6,10 50 540 odas sz g (pl Loy, o0 Jled A
9,095 QlalS B )3 5 (e Djgeh olpl o (29l
2ol FeS ol Dogen )l GlalS LS 5 0o
(Samsam Shariat, 1994) ol o s i8S

51 Allium hirtifolium Boiss  ole pU L oLS oo
G, Sluogas b Liliaceae oolgls 51 g Allium s
oo 5 el BeoVee glisl b oy sz
a3l S sl ol ol il o e gl VY-1D ay,
Lo ptin S5y 4 oS b oSy i 3l 5 45k
Blod 5l rmuge aidlige peie Upoxs 5 0og Jlsé)|
SlaelSayg, 5 ol olal barl (e oS
Py R s s wloe Sy (b
Sy Mg Dopeh e 5 @29l (S
(Ebrahimi et al., 2009) ¢l 48,5 1,8 (5,10 70 140
Sl > 5| e bl ey e oS Lol Jlo o
adle LB e gl o5 g ol A
loseg ool 51 T sliy Laa (gl g 355 cnl pls
5555 4z 51 .(Allahmoradi et al., 2013) el ls 55 5
S5 Ll wosbon plnil ssle (slaly SBIS L jenge
52 555 1 SISl oy 53 b 51 ol ol (g
Lilyd 4 039 5k (o9 oyl sl ceslie Ll 15 50
J> oy smang slags lem JUSl pas 5 Sglitte (lasone
BT okl 5 B 51 6 Ssl w08 el (sl (srmlis
3% Bkl g 255yl I )3 9925 (nl b i
5 dhexd Gialsr RIS Gl 5 Sl syrs oo
Hossein ail oo Codgasms lyls olS ol |l ol
Jdoas ;& Olg3> 54> (Bour-Askarian et al., 2019)
Sfkee o Al o Sh e 3 (BIRSG pae
=l slopllss jo Cuogad cnl Jdo rends 0od oo
OeSs bl a5 05 so Dgurte Cgllasl cools S



YTA

VE-F Y o ey F al> alS Ly 9 0

(00,0 T) undS 3 IS (0050 V) el IS (00
@GR p S hes B0) St 5 (05 V) (el
<35 18 Al 5y50 SLS 5 (B (SBlgloxe ol e
2 otrelizy 5 eSS Sbsle b ol e
Sharifi Kalyani ) sog als o Slee a5 51 55 lales
b o lS 4dss o wlols olis oliass et al., 2023).
5 S S SRy 0 2P JB dste SlFoe s
(Mahmoodi et al., 2013) .S obx!l bb,d ol
QA Hhd canlie e b a8 SLLS 51 Lol sla,dy
aiile dne Slge 51 6 YL oy sl Ygare wiloass
SeS 5l CeleS 4 &S s 0B g (085 (egn
Jd aS alesls plas ol RKaegh cmisren aS
o9 9979 3% b 5 byl angs 9 0B 5 Wl o
adsl 0l g (Gialsr anlp sge 4 lalS 45 s
adis b Sl o a5 glayd e SeS bl
hlo g iy on dilsz S Nigh o ddg 9 b conlie
590 O Jedo 4y pl (Patra, 2023) aiies (5,5 598 o,
oI pedglio d9p g 0B, laggege elas o
GH9) e &5 Sewl oad (5155 izren Sl Joles
)‘ L;.».M ‘)‘.’.) ol Gwl.:J}l?bo ‘59 )‘ oolawl 6‘,’
o ST sl 4y 0sd 0 iz Sy gl Gk
Bedbee e oy Jlo o ladls a4 G 5 998 o0
Sgugr el (g timgis slaes 31 s ol L el oyl
Y byl o 05 e oSke sl
Lgio g gy o o Stz s Daneshmand et al
Sa (g 9 axadle g azads; Job (Siulex ol
s Jg eols 518 3l cow e S yge 4 1) azals
Iosime ialidl el bl sl Yge Lo +/)
W08 Sialex ley lawgie Juals g Dlas alS
FOTIE 5 S S)y5p0 5 yrasge obS Coanl 4y azgi b
4335 Ban 5o b il cgr LeSS Slallas oy b
ul.uaw 9 o)ﬂo& » UT ).ul.v X9 ‘_;)QLQ OLS
293 Sloz Sl (riw Bl g o yedy (Siaile
Ll 48,5 g0 g0

035 dllgz wald Jles )3 Wby, 5 yewge 9k 35
@ ol 5 deul Sy it glajlos uiren
555 39 Do 5 (s )logime ;3B 59, Yo )0 5 e
PO olsy 9 s A5 99 )0 Al I 59
P o0 A 9P ol e Siailem auopo polie
5 ey 0% 0% V) s D Gy 4 il ey
59, A Dled ;o VOF (Sl b 0 A o e
Pley a5 oo Slaia 008 evalin el s
W55 95 ;2 Hed )0 1) Al laige 98 S978 4 ook e
cslin Jgey90 Jolu G ol b g amo oo i3l
Ceol (o eizman S0 S50t | (il w8
Lol JUES G 5 Gl b 55 )30 (3l 13 &S
S odls S8 ales Sed (ome yo 1)k (Jloy sles
Sl giaile> g oad A dwgy Cuglie yralS el
L oglo o a5 sl ouls 5,158 ioren 000 oo
Alr 5ol (Sl Cwglie jh atwgy 0,5 5 ndidesi
s 4 S G5eeSTs T 09,5 b g S azalS 25>
S LS plgiee nlply b Gialer el
Al oy i SilgT e Elo O 5l canlin g Jolae eolal
Nabei et al., ) ol axils ol o 4y ;4 Siaile> 0 1,
(2013

CoteS il 38l o Wilgs oo Yleiz! 550k olS adss
aiej obS dw Jlo jody CdS o 5 aliS Gudss j50
L ohdslne oyl oald 1) eazals g il
Sl e 0, Slee g Al ol cel Sogamag!
Syl ol s Lty 5 Jols b e e cilises
3 oK Sliosas Spty o Seopsbiend
(Shoja, 2018) 10,5 jewge obS oloniion
Sl 1 ey Ban b il S b
5 o8les » 9yl 5 Grpling (Seegaisl
Ol o an,; adhaie @ palS LSy IS (ggie
toreelyy (Sbdsle &5 ol plas Gl S
Sl il el el)y Jlo g0 2 50 (55, 0lilgn
Sloize dgs o) cdee JYs 3l g al awly o Slae
olB gl axly o alis slass galEl (g 15
W35 plaae s e 59 Gl g Sajelsn o Shee
Sl Hles cn aobes! o (Daraei et al., 2022)
Sl G Smln e wels lls 4
7Y se,tllan dae)s V) oyl (Sl ngyin)



Ohles 5 (ke

Yfa

@ B lesim Jleel e jd &5 b et
oilesl 50 55d Clgs @b pslaie 4 1 Wings Jjeils
s ohb dolar Sl mib LB e s
Olye 4 slaesse e 5l ol slo )l Jgl piales]
a8 g g Shex ol jo oglite & jg0 4 Sl xS
(pgo ,5:51) o Sl a0 A 9 F (slod g0 i s g
IR wsbye olerw byl cod s, O Cos
e 51 Jols sy 5 pes ialesl jo S
W) 18 (o Al 090 Jsl 591 (lyie 4 gl 5
(pgo ;55 18) o il a0 A o F sled g0 ot oo
IR by oolerw Ll o gy, FO e
S b YO aws ¥ sibl asly e gl as S
g doys Ve I L Jeaeas 5l am g ol allloy
3l s i j0 w@ddo Vo Sk do 0 Voo e
2elS g9l g i gl caan wilas (a8 Londs b yiwl L3
I3 e T 5l e § lsee 5 S ojlad rodly o
btass st ol i 5 GnSslr it 235
Slowd i ((ISTA, 2013)0s iy okl alewgay
90 Jols a5 Sl oSows G ooleos L 20 1>
4880 dw S 4 Hods 9 W0 )T 2k ogs eolees B b
Slowt Jlos! (gl aiais ools il > olSiws () g0 0
Ve Do ,lS5 e slayds il oslite g 5 Ghex o
oo b oy ol jo asl Yo alolddl 4 Elo ol o ast
Mc Donnell etal., ) aios osls 1,8 ol 3§ sl a> 0 YY
(Singh  Siaile> do o o Slas jisu ol ;52012).
(Singh et al.,,  Sjaile> ey (GP) et al., 2018)
(MGT) (Damalas _;ails> ylo; Jawsio (GR) 2018)
(SVI) (ISTA, 2011) axals as asLs et al., 2019)
$¥lgr o3 ol 6 pSoslail azalS Sas g 5 (s 9
Singh et al, 2018).) wo 8 arwlzoe V dolre 3ubs
GP=(¥n)/Nx100 (1) ol
5990 JS olawi N g o85ailg> 9y sl NY lolae ol o
W05 b ¥odoles g Siailss Cae il oo
(Singh et al., 2018)

GR=} ni/di (V) doles
slasi di 59, ,» 10 00jdilex> jads slaxi NIy, aloleo ol 4o

St ioleslslel 5l s,

g, g olge
Oialojl 90 5 slaeyre alosl S Jolis pol> hagsy
NFe el Jle po slas e Glesl g aliubej]
b Gizge oblpel jo adly gadsi (sac,50 Ko 50 1YAR
FY 5 i addo 0 5 a0 YO L8l Slatk.
Crx S regkS PO o &ly (Byh adSs Ve g axys
505 AKlej] Slalllas 5 |yl i lins s 3,5
$,3S 0aStils ely5 HlalS (635)g 58 oSilejl 5o
Sygods glae e ioleyl .o 8 1l liws 5 olKiils
5SS 5 s 8 b el JalS sl b
b Seogapannl i ol 2L Jolone slojloss ol i8S
(Zeinali & Moradi, 2015) c=J o 6,5 V clale
(Bayburdi, 2007) ;= yo a5 ¥ chale b cq,lilgus
{Geries et al., 2011)) o 0 5V clale L o
Jyoti and ) s o o8 o) cdale b ol S oo
oS Ve cdale b ol Sl Kumar, 2018)
(Ozyazici et al., 2023) (Cavusoglu et al., 2022) ,J
Daraei et al., 2022)) xJ ;06 5V chale b oy ynlig
shinde ) yod o p,5 Ve cdale L (NPK) 5,51 slassS
Mannaetal.,) yJ ;00,50 clale b 5 etal., 2013)
Yx# &S 5 slal g (01 b oolslxe) aalss 5 2014)
el sl o ey silwoslel ol i8S L 0 e
Trbd g o2 dga Sd 99 el Joli VYA Lo
b obogybT 55 ymge codlS 28,5 & g0 alle 5l onlial L
Ol )5 e 059 eRiloo L) wge glaasy 5l ool
O 4bob b (o gy 9 e gl VOBV e Boe o
VO s,y s, bie o alold 5 yie Ul B s,
Sl slme S pln) s plosl e s
5 plsl (2o 5 b )0 5 5l Jad o (5 0k olS
Foopalf al> e )3 jewge ladis 5l @i 1o ln
s il 5] ool b absyye Jobs 51 2 s
o 53 hyae Jolome i e (sl b 8l Jslons
0l oo walizie Sl 5 (b gl 9 @ye ke
Bl bl (59l 58 (S Al e )5 Hed0,S
Joli) 0,Shas (glizl 5 0 ,Shas syl an b 5l am
Al (5 pSoslasl oy (wls i 39 5 ATgr o 40 dls olaws
oBilesl 4 sz slocus ploxil gl 593 Gupms
S ol olzglesl o s Jaie o5 (ol (s3el 503

9235 G0 byl adS 5 (55, (Si8lez (0]



Yo-

VE-F Y o ey F al> alS Ly 9 0

d,5 O ye0 EXcel 580 e 55 5l oolawl b 5 b logad

slasszo plosl

g 50 Al olasy
b Jsloee Slas ols Hlas besls (il lg 4y 320 gl
o0 S Jleisl mhaw jo aigr o gl 4 ails slass
AoSile amlie (V0 Jgaz) wo S o ae
QO aig o als dlawd o 3 s oS ol las Lok Jelore
bgipe aald lod 4y Jlade 0 50 9 Seoged Sl oS
el Selondlos b0yl 9 59, 0lgn bajlos o
SG 0 g kil 6yl pxe BB 59 5 9,5k slaseS
G &S @lrol 310 JS8) ad S )18 g el oS
boye Seageairnl b (Bl gl 4 L9y S5 0 Sloe
Jad Jsb ;o aaie g o, edsmolis pl bl oo
s_i.»).?u |) @ljbwﬂgd.u) &AMM‘W‘ obyd..:;)
lasly oy g aded 8o g 5 calael jidw g 00,5
ol cel coles o a5 ol eals iuly al> e o
Shabani (2016) zuls .ol ouls a3y sl 4 als olass
L og5u digy 4o ails slaws p 5 yies wls lis & Armin

..\.4] Cawddy 0)5‘ 9 u_i..\.c}».ﬁ..\.».w‘ Gwl)Jj.l?LA

oolainl ¥ alolas 51 Siailex loy Jawgie s Cge
(Matthews & Khajeh-Hosseini, 2007) o

MGT=( F.X)/F (V) aoleo

Fi Gy ialex ol awgo MGT  doles ol o
392 395 0LedX0 g 595 )3 03) dilgz wyar )4y slass

4 by ye gloazals azady; 5 azddle (bl HLL 5o
91 50 g o edls 13 S o alflas &) goa s o
S cele VY Goe 4y ol )5 il a0 Ve gl
2do b Jlzms o3l by Wl Sas 55 5 wiad
% iy s dle (gl NaD (njei S )00
Megawati et al., 2020).) wso,5 ocolazwl § aoleo 31 5
(F) dolxs

X100

Number of normal

Viability ~The number of seeds germinated sprouts
Jlo s sleazals slaxs number of normal Woles oyl ;o
JS" slass The number of seeds germinated sprouts 4
Al oo 003ailsx sla )y
Wosls Juloxi 3 4325
daosls og Jloy 5l bl g laialesl plosl 5l o
5 Golal i glp cd S bl aools il g asims
osliiul SAS 9.2 g Lol 58l a5l by uSilee Slaylie

oy s LSD g 4 ool (1 Silo dunlin (yui o 0l

a2 530 Bl 33 bly Jslimo o S ke 5 i ppmige s 0 ,Shos (sl32l 3 8 ,Khae il ly 4235 ) Jgux

Oleye (ks
a=>,0
' 5 ails sl e i e

g J5 o Sles e ST 0,Slas &l s 39 Agr o als olaws &bl
- [fAQM ofs oYY R A VE/TYADS Y Sols
sajas™ <fyay™” o/ - 08" FYO VAT YA ¥R A JO;
oY -[Yf RS 4T YYEVAAY £AA/A Ve las

VA /A s NA - (1) Oy s

e gy 90000 ) Jisl mhaw (o )b g i a8 R



Ohles 5 (ke

Yoy

400 | g
350
300
250
200
150
100

g 50 Aild dlaws

e e e e e e e e e
FEd 224404444 ©

N

oY o w7
Qﬁl‘/ é;¢> 3F
A

f
5

B Jslne il 5l Loss

a2 730 Ll 35 yrusgo oS Wiy 0 (s131 41 4> S 3 bl Jplmo (50 kon 3T (5aRileo Ammgllo ) JSLi

g, sl 4l slass Sogaapul a5 Ll (Y
5o laasls JS slaws ] & a () SD) ols mlisl

(2022) zols .l 00,5 oy il38l 50 mlaw aslg
4 Seogadinl b ool Jolxe ol Lis Alizadeh et al

(2019) .0l e IS oLS o wls o Slae ilsél
5hoolaiwl b oaS 5,8 samlin oisle;l ,o Alabdulla

olS jo dils o Slae (1 57 i « o g b Jeloo
o%,;5 Ehsan et al (2014) yoizen dwl Casdds >

Cel Swgaaaanl o j0 05 Lo Feo sl oolatnl wis )5
FEW) (m.\.if oS 59 FHEY Q)S.l.o.c u‘“‘)‘"

5000 a b
4500 ¥
4000
3500
3000
2500
2000
1500
1000
500

oy yd &S sloxs

Ko o yo &l sloss
ol s 1 48 ol s Laosls il g 4525 ol
e, S Jlosx v 10 a s e y0 dils slawi Cias
SlooSle amlie () o) WS o s
axlg o wls olaws o 5 ian a5 ol plas J4b Jslore
o 4 ke (S 5 Sengainl Lo 4 gl
SoasS el Sl Glajloss 09 bgyye vl
S 0ygl 5 o 0llsm slajlos b L 5 oSk
i) a8 5 )18 g lel 09,8 S5 50 5 il gl gime

e 443444 @

b glre alize sla)losd
acyo bl 53 ywgo obS ails J5 slasi p (bl Jokono (slosloud 51 (uRiloo dnlio - JSCi



Yov

VE-F Y o ey F al> alS Ly 9 0

O3l Judoa (1 USCs) a5 13 kel 09,8 Sy 0
S8les (piml oSl o baig ST 0 4085 mhau
2y Ghal3H Judoas 05155 il L Ll oo el
aS Jl> 50 0gd oo atwlS wigy ST 0 Slas jl daaies o
L st Jslone o515 53,5 b5 55 g gy ol 5o
O a5 a4 aS sas Lill ) ladig plo b o) Lyl,s
(Y Jiw) Sl od;b)fjm @L@H .))S.Lq_c u.,.;])s] 4
35

3

a

Q) dg S o Sos

Wiy S 5 ,Slas
s dsloe Jlas ols (Las ool (il )l 4525 @l
ogme vo s S Jisl maw (o dig ST 8 Sl
oL (SBh gl ST (Sl amylie () Jgoz) w8
e 4 bgpe wig SO o Sles (e S
g by ye dall Jlerd 4y 5,Sloe (5 505 5 Scegudi]
g 2Bl (6 )lo gre BB (g9, lalgs 5 05l (sl jlacs

o
@D
o

ettt

o’
4

o
W

4

55

ol Jolmo ilizo oo
as)p0 bl pd 50 ywgo ol digy U 3 Slos p (Lhh Jebmo Gbaslow HT (uSlioe dumlio T JSB

IO (s b QT olatie 5 sl Sl dls ( alS
5 G305 31 BLS (Seislsesed slaai],d el
& Ojge ul 4 W)ls e Jpaze e 9 (205
).3‘);.)0 oL:f o_clsa (_;‘LQW L;LDJ‘)"U]L)‘“'D"J)M""
Koo et ) cul 039y (S ) o€ 5 () alizeo slo il
&S ad 58 ,e5he Jlas awl s @l 2020
S 5 ol Kbl Jporkio S ik Jslons
Cel (o ciS o) Ses gy Wyld o senge
olid aS ol olS pl she o Slee (gm0 VONY ilsél
L oablie gl sl Sclncdlo (50,90 Codie Sl oaias
.(Yousefvand et al., 2022) 54 o 5408 25 Lol
Sz Sl 0p)5 45 08 (215 00 stk 5
2B elS 5 Gis 2 2F FB ssba pse )
5 o gy gl g Sy olawi lsdl sl Lol (cosliSs
Ly VL JS o Ses azs jo 9 VL aigy o515 Candles
oles ;50 slandllas o (Helaly etal., 2016) o,51 pal,8
9 a8l \.\...u) u...v‘).‘!‘ l.: "‘"‘5”&5‘0 s_i..]).u}..\m‘ aS o ool
el o b as aas moldl 1) g o, Sles Ly

(Marlin et al., 2019) cowl Sglate iogh oyl

2 oSl
b sl Sl as ol lad baosls il lg 4y 320 b
MJJAS%JL&D‘GE.MJ)Q)A{JSQJSJ.&CWF\
b sl S Sl anslie () Jga) ad jlo e
g Sengadidn! jlood @ S 0 Sl o ig a5 ol lis
9 0)51 dLﬁb)lM 09“ .]ay)a J.bl.m )Lo...: LY U")’“"S
SO 50 g wil mol gyl pxe WS (g9, g
blos! s zlo 5l (F JSo) s 5 1038 S el 09,5
B0 sl o2 1y (59, Bligm g 09l e o 4T 05 0
a5 dwyee Hh op pb ol o Slee (I8 o
Oy )0 Go9r0 e polie gel)d Cely oo
ol ol uSid (6 kian sladsls a5 cl ons sam.lf
ga (BT Al 1o 13 (55900 polic g ool Jdoas
Sy dils 5 Wal il b 5 5l (g i sl
ok danetal. (YoV+) yiagh 0 .05 LS
L ool Jalows jloolaiwl b 50,3 Jald o3 ;o aigy o ,Slas
Sl Casoas i 0 88 B0 e 4 Seoganon!
SBogeype Ol ;0 a5 Sl oad (515508 sow



Ohles 5 (ke

Yoy

(230 30 30 p)5) ydy 8 Slos
N
[62]

(AR @

L
F

e

",“

)’8 § f ° % \) \)) Q,
7 jy@ ) . b‘> {’ y) 5 Py D
2

& 3 N

b Jelxo liso g ylowd
4350 bl o 53 youngo oL 33y 3,5 ks (S5l Jplne (sl lent i1 eilso dumsliio —F Y&

Sialem woyo

Sidlez do o as ol lis besls il lg 4 o gl
ool Slpl Lol cow (g)lo cxe jobay awge oL
Jouz) <85 )18 (pled 5 (L2l Jslone it sl locs
-l Lol 5l ey 45 8l L e Sils dunglie gyl (Y
ax Ay T gl jled 9o Cod jed 15,18 (20
Sos Sl Gl s gae IS G cow ol (le
3 Sydlezr deyd (VL A5 ek Wi S Silex
(0 JS8) wo )8 caslise o5 ile axye F L
Sl S o Lo 4 (S 3ilez So 0 (n oS g (i
aals Jles b g)ls e BT 45 39 Lgnye o9l 4
Sled b aalie jo (g5, 0lilgn jlad (pizran il
ool Sl Gialyz wos il Sl el
adgl Glgz elgil 51 S (0 JSKo) sl plas 1) (g ks s
g b bug &5 wibie (Sidard ol
0y oS ki Slye el S LB S ez
G Ol (Sedn it Sly S g slml s LS
RO, PR T YN CEL SN =50 S S CRRN U N R W Ly
LS Syl B Gyl 5 oS sl e Sl
.(Shahmoradi et al., 2014) sl o b & Oly>
5 00)losk g, el o (ol oo e
oIl e ge Azl )3 g 0l S e slayge 98 Sl
Oleje sobds sl cnal 0gd oo 0 (il il
Ol A Gh e Sl (gm e E
.(Naser Abad et al., 2020) cula yge 90

BBl i

ST 30 Cgle & 90 41 9y (525 )18) Jal G lo
(4036 Yo Sokods 8 po0 3 g

9% gl (6525558 (LS 5l gk yo Al o8 e
a5l S50 Dl 1) o 25y s O 50
2 6l Ao jles ool Gllejl onl 5o 008 e
2 St OMie S92 (AN jwge ol (Siale>
GleeSosll b digy & ol (S5 s il Laydy
Mc) &S Jizee Lol ol jo 1,y (Gl Wlgh oo asgl
oS a8 Sl 0ol 155 (Donnell et al., 2012
Ble wlgi oo (s ST 5l ot ydy gy o>l e
ol zls .@Sheida Karkaj et al., 2020) 55,5 S;4ils>
Sism ol wglie e 5l ooliiul a8 ol Lt 55 anllas
Slalllas )3 § Coms ol Cudbya jmga slaydy ;0 0 p g
Slagios Caglsl )0 Wl oo ledisy ple p 35508 eany]
25 )8

05lons i (SilSo (RO 5 g3 a3
Sialsz g ASE ) S deg Wl oo (B33
Logy (S pdydeds Wlgi oo (BIGHS 09d e Sy
3l g S SaS a8l g ado, ad, 4 g ool ol Ay
olS oy g ools Gralidl ) 5 o s Caad B2k )]
oo ol o (Sheteiwy et al., 2018) wles & s |
odlions Lawgs (BB Bk sl h Sl eSS

g1 jreliaidse



YO¥ VEF LY ol  ale alS S 5 oy

9935 65518 9 5y3ke ol (Lol Joloro ilito (b jloud pil Lo prmwgo yu (Jidilex Cluogas (il )lg 525 Y Joua
00luows Lawgi (20 bl y3 el 3 g ol Lo3T Lyl s yo o yKciibwo 4z y0 A 9 F sloo

Slayo 5l
. o d‘?}‘) .
ol lasgie s s WK ol Sl s mlio
= . . o . . o )
azalS ab wloz oloj St il
AVYY Vs -vve™ AYOXT A o5l Jslxe
viga™ Vean™ YIEYY” N \ Lo
Wi a/van <IYYAMS Wan™s oA b ke x Les
AY[D - BY SAYY VoY/A of Uas
Y. AIF /0 V810 - (1) Sl yod o
Mo sirapd g ao,0 0 9 ) Jlaiol mhaws (o o sme o gy WX
100 b (Al
90 Y d ¢
80 f e i de
2, 70 ] i 9 m
s,
3 60
§ 50 4]
3 9
Yy 30 i
20
10 3
0 ; k5
A . "
2 I S
FA A A 4
.:9"{ 331 \ 3
P glme iz gl losd
80 a (o)
78
2
5 76
4 74
3 b
72
70
68
4eC 8°C

oo bjle

S3555158 5 () (5ol ol (ol Jplome iliho (510 o 15U Sl yvgn 3t (58195 030 (el damglio 0 JSC
o0l g 5235l plasil 3 g oKl 5T Ll 50 () o Siilos 425 A 9 F (5o 93 5



Ohles 5 (ke

Yoo

Sl 4z Wby 450 5l Jol> mls (udos s
Sidlez duo s o YL aS ols lid ol F ol a0 A o F
ssba &5 o9 bagrye ol S Hle az s ¥ oles Jles &
St Sl az o A s (Sailex olie 5l 5,0 s
Olywe 015 sl a0 A lales las ple jo 5 o9
&yly> a0 (Zafarian et al., 2011) ols oLlas 1, 6 5V
S5l b slacdlad )0 5o larme pee sla)iSL
b Siailsz alazl i g 0dy Jolie adS o lals
A 4 diwg Cwglie uels (KamkKar et al., 2006)
305 o0 Giallsr Sy Gl el O Dl g
&) Olozed johay a5 usT,5 ! (Baskin & Baskin, 2014)
Sidler Sep gl g Gialer 9580 el wms e
Ol olBl a4 e SISl a4z o Jler sles 9t

380 (el Y 5 azaiy) )3 Sz dwnl 0dgi 5 5
.(Yamauchi et al., 2004)

& 4lg Ce pw

&iler S p
ialex Gy a5 ol las bessls il ly a5 s
2 i sbre cilizes gyl ool Sl Ll coo
S Fre vy B g v o) maw o i 4 (V) Jgus
b sl ol ool Sl aSilis duglie .0l oad
el Sl b oad il Jsbe jedy ls ol
95 it SIS 9 Sl slassS 9 (59, 0lgu (o by
A J58) 3 Gialsr S (n 508 SIS 09l Sl
S3lyz Sy P 45 Sl Ol 51 Sl oo e
S8l Sy (S g oS SBlwaz 0 A ples Lo @
(F JS) cél plaisl o 5 bl azx 0 F oles s o
Sy 3,5 il az o A ¥ Loy I e o jle
oLt B UK o a5 jshilan az 51 ocdly iyl jaly>
W, Siailex oy Bl cos adge (pl Al osls

(AN

Shb bbbt bbbt bbb bbdd o

A A A T A T A T A T A T




Yor

VP Y o)l F al> LS S 9 0des

4
3.9
E
3 38
5 o
o b
Y 36
35
3.4

4°C

wbod b jles

S35518 5 (A 550k oS (L2l Jglono alisio syl 7Sl S prangn sy (F3ailgar e o (uSiloo dnylio —F S0
00l g (B3 53 sl 31 gy oK o3l Loyl 38 (&) O, Kuiilus a y3 A g F (sloo g0 o

Coro 53l oaims L a el onds Sailsz yle Lawsgie
ol wslhe Giailsr loy awgie aBlise G ppling
Tor> OBl el JolisS (Siailexr oy 4z ya a5 w0
e bl izes g )0 dlwg 5l azddy; adse @
ooy awgie (Evers, 1991) wl oo ialydl axalS
"o Al jd Ay 5 (Sl Loy ) (g ke (Sialsx
e pslie SladisS 5| (5 ke )0 a5 5k 4 oS
ol g oads (s )] ity (a3l 5 azelS b o
ISTA, ) 0l oo o1 aris g azales 0y 25l 6l s )kere

Silez bl pBl o Js 59, cenm p o (0] (2013
Ol ol oo omly 9 95800 Ol Sl e gy
Warraich et al, ) cwl jd @508 5 coaS ioli8l oaas
W e ol bug o Qs je uiS L s (2002
3 Sl 5 (Sislsnsed ool plxl coyus GialS
araiy; o Gle Y Ol Soe Gup 5 00l )0 B
Al 0 5wl SelS Sl ey s Gl A
Zamani & ) sl oo ial38l 50 )8 5 alex olej awsie

.(Amiri, 2018

&i4lgr ploj wgie
Oley lawgin a5 ol las bosls iyl i gl
5 ol sle alizes gyl oole Sl cow zails>
20,5 o gime do 0 ) 50 Jleiml s )5 ol ey oled
Om o aS ol glas esls Sl auslie (Y Jgux)
Vsl 4 Gialsz gloj bawgio (n yiion (les ol
ax o A ales (ldl b as og bgpe of 5 il ax o
as b yrals asye Ve Siailex ley Lawgie of 5 sl
593 $58lsz 9 p Led il wgllas Sloaims plis ol
@ Syailez oy bawgie n F A (5 sebdr sl pge
b sled @ o o pS 5 opsl (Al sles
Wil gl ine S aylas ol b 45 gy bogyye
5 el S e slajles aimea (Y S2)
a5 o L5 4,5 3 (s lel 05 Sy 0 sed Saaget
(ool bl Lol wilasls gl e
DUt gylel i 15l slaogS 5wl Sl lls
aS o oo Hlis ol (Y JSS) wisls las 1) (sl pxe
8IS el (P US5) sl ey Gl s



OHles 5 (ke

Yav

5 S A JSE) ols (lis o3 Jslome slejless b &
S9zge loyd dlge jlake jdy &j08 (sl ylne 5 Jolse
b )_._‘L Cod,d Ay als aded ol als o
Sl Sy (Ssey90 sl 5 oS SOl azye )
oh e alh Jlade palS g s 1) jlade op 5 e
S92 Jlewd g ol F il ax 0 Ve gl aoliEl L
weLis (Ahmadi et al, 2022) wi 5,155 sl S o>
Sk ezl atly azals Jsb 5wy 4 ,d 4k
Jsb (gl wijoe dllsz S o playd Koo
Abdual-baki &) oxil ails gjhe azelS
oS obles 09,00 Jlaul cplply (Anderson, 1973
OVl Wls ) (Giailsx S s we)s n e
(omb gloo jleg sl axals 5o 1) )& a el
Sl s el slaosess S hals el
ol (IRl aiSye 9wl S slagge)en

(Tipirdamaz & Gomurgen, 2000) ¢ o (5)aile>

28
27
26

25

Sl ploj buwgie

24

N Gh el
o A pasls a8 ol plas beesls il ly 450 s
5 b 9 A Jslone calize sl los ool SIS o
doy ) il e 55 los ¥ 3l S Jlie
Sy Hlad (5 Slee dglie gl (V Jgaz) 900,5 jlo gixe
S il az o ¥ (glos jo 0 ay (2P ll (5 S oS
s 4 alh npeS g 95k slasys LS @
a0 A slod jo elbly Bl Seeguaannl (LBL Jolxe
Shdslore Jlesd 4 ydy iy (a0 (n S o5 Sl
3 bgiye oyl o)lod a4 ol 23S g Sl Sy
f @"Loa Ol s Sl o0 odalive azili> (A JSS)
el Bhslme lojlod (S p )d 4z A 4 az o
S 1 A JSE) Sl oy 5 g5 e Cdo tals
A sles codoy5l (LBb Joloxe Loy jd 4y 3L
S (510 ginme BT a5 sl 3lay of 5 5l a> 5o

(A

4°C

30 a
29
28 | b
27
26
25
24
23
22

Sialez gloj buwgie

8°C

oo sl Lo

(<)

a)}‘

sl [T @

oo gun el

3
1

i

eelus |
NPK
dals

S TR o

b alxe gl )loss

S35,158 3 (AN 650k oS (Lol Jglons alizio slojlosd p5l Comi g jdu (F5ailgar Gloj bwgio (uSileo dunnlio -V o
00luow Lawgi (20 il x5 plomsl 51 g ol LoT Lasl s 30 (&) o1 Kl 430 A 9 F (slod g0 4o



YOA

VE-F Y o ey F al> alS Ly 9 0

4°C

B S senotd
O gsyold yu
5)}‘

= ‘J‘:“‘”‘&:!j?:?
B el
Bl

B NPK

oY
B sl

8°C
o x bl Jalee ilira (510 o

39 01, %iile 453 A o F (slod 95 33 65053153 5 (6 y3ke oL 3l Jolxo cilicie (clajlous’ iliko 5T (railoo dunmliio - A JS
2% dy (a5 LS (595 2 00buams gl (RIS el 5l (g ol o3T byl s

Jlesd 4 5 dlaad (565 g 09 bgrye el S
o S 3 sine aalS a8 catls (3l o) (2L Jglone
oyd o 0j9,0 (1 JS0) cails bbyled ple w
BLS Ab) soaiS oAl et 5l (S Olsmea
e olols o b jsbay a5 whas aslis
9 LQAJ‘») 09_05 0)50 u.,_...S.w ‘5‘).: L;J).&.»} .\.\J)‘Q Q9_>5
IS ol el g Sl g9
J}‘).A )Q as w‘ LSQLS M) o\.\.»..S'vJa.u ‘_QLDQ}A)}Q
Sk 5od 9 0d) o (Fglie 5 goiie OIS0,
0, W ekl o s 5l esliiul o)l lS
(Abbasi et al., 2019) wS' o wois |y (LS 5l cax
oL:.f d...i:) kglmo;xufr‘,,_‘a.u 9 L‘bd..jy_:).:do L:bu_J)_u.}

g o a8l b u ) sl 45wt wal S Ly

Jboy baxals sluxi
lrazals slawy as ols ylis bosls (il 1y 4 o0 gols
5 b Jelre alitee slo las ool &Il cow Jloy
lod x (AL Jsloe wilSge e S1 izeen 9 (olos
=l (¥ Jouz) W 5 )b g ao 0 ) Jliol mlaw 4o
Slawd (i a8 ol lad beyles oSl auolio
OS54 A gl le cod b slaazals
Sl Cewody 8,5 Ol 4z 0 F Sles Jled o sl
4 Jloy glaazalSolass o J b ggeme)s (A JS2)
a1 A ol Jled jo sl Sy L0bole [l
Bl sald los 4 olasi p 5eS g 092 boga e ol S (il
30 oy sazals slasws o 5 o (1 JS8) cusls
Hhdolme Jles 4 ol S il azje ¥ gl e

9335 6253155 9 59l oS (S5 Jglne iiio (sla ot U CxT ymange 5 (3alsr Sluogas (il s 4320 Y Jaax
ool Lamsgi (23 G55 plosil 5 g olfiiglojT Laylyib 30 ol Koo 42,0 A 9 F sloo

Slayo oSl

LS s el ok oy it 4ol ooy el il et e
\E27i YEET fo/or yaa¥” A I NE
VY/FYNS VeVEET v/5ans fY" | Les
VEAePT Yos0™ YereeT oAy A o3l Joboee x Les

SIY YYNY A2 ¥IA of U
VAE YoV 7 VAN - (1) Sy ey

S sire e 5000 0 5 ) Jlaisl mhas jo s me iS4y NS HFFF



Ohles 5 (ke

Yo4

Jboy azals olaas

4°C

B S sr
D g5 ,olil pun
ﬂ)}‘

= “‘:‘"‘&:‘ﬂ?
VLI W [
B alis
B NPK

BT
B sz

8°C

otlod x bl Jolmo ko 5o o

ool Lyl 5 01, Keiilos a3 A 9 F (5o 55 55 (65055158 5 (6390 o by Jplomo hliko 68 Lo Jiliia 1 (uilen dnmglio -4 S
Jlo i Sloazals olass 59 1 03bous brasgs (2O H,5 oLl 1 g

aols g sl Sl L3L Joloes jlad a4 o 5 5les

6oosS Lab Jglme jlos 4y slaai 1 50S 5 09 bogye
Y WA &ua)www)o.wb@xsjﬁu
Slazals olaws Jlai 5l gyls gme gl ol 5 il
el Hdu Hlend i (V0 JS8) 90,5 sanlive Jloyi s
i oolos o cme (il o sl Sl L L
(Sidlsr Co g g aoy0 3l pel Al sl (6T 05lu]
el g azalle SUS (5 azdile wxaldy) Job
sloazalS slasd 5 4 (G99 Jsb slaaSle
ol ialesT s b as o cglie slales yo Jlayi

.(Bahadori et al., 2017) s,lo cisllae

18 -
16 A
14
12
10

Qo
L] o

S

L

SRS

58

Jloyi o SBazALS Slass

58

R

L

o N M OO
Vi
L

4°C

oy e sloazaleS olass

Sazals slaws aS sl lis Waosls il ylg 4y 5205 guls
3 b one il sl et o3l 1 Ly Jlajied
gl 53 (2los x (SB3b koo alito sla Lo Jilite S
3l lis gl (Y Jguz) o )5 b s doyo )l
o ot 53 Jlayié slaazalS slass i
aS 59 by po el Sl b Jlos 4y 0l )5 il a0 F
Slasi o S 9 Cudla (g o Sre BT vall 4 Cod
et Bl i ey sl Jslone et 2
oA gl e cov Jbo e slaazals slass

B S srd
O 0l s

o

D)"l
L [
- RILE WI [B
el
B NPK

BY"
El sz

BRERENRNSRNENGY
B

i

s

rlod x il Joloro ciliseo sl yloss

olliu o3l baylpis 5o 31,5l a3 A 9 F (5lod 93 33 (65 ,51,8 9 (530l oL (il Jolomo Ciliden (sl ylous Jiliiito 1 puSTileo dan Lo =Y+ ST
Jloyiyé azmals olusi (595 2 eoluows bawgs (B0 155 plaxsl 31 g



Ys.

VP Y o)l F al> ol S5 9 0des

GOl yd aday 9 ABlos Job o) g lagyd joz (V)
30 OeeST L dlin jo d e a0 5 o LS
O hisb g pedl 2 ge 9035 Joo Sl slasl
St Gk 3| ST A5 oo 83,5 e Jsbo
Job .(Zare et al., 2006) Wl o Jos Jokow blod!
kS a5 god 9 05 Sl alh (n St 5l azalS
a3l olere Slyie 4 o Dl g 098 o0 ogmne
(STA, 2013) 5,5 o ,15 Jeloxs 5 42325 850 aaleS
bl s 5o sl Selewdlo b (g50b olS 5L gl
axads; @il s o 50 (Jobow pond Wlgi oo (25
33,5 ymie azalS Jobo (Al 4 9 Sy 25 ], az el
aas Gl o Shee g azalS 4 Job (a2la

.(Mahdavian, 2018)

50 -

(MM) azxalS Job

4°C

azals Job
azal S Jsb o5 ols plas bosls (ib)ly a5 s
9 2l g (HbJsle calize slojles el Wl Sl o
gl 50 bedx (LBl Joloxe e slajlacs S v
roie (¥ Jgaz) w8 o soe oy ) ke
e 4 o5 il az 0 B Sleo jlad o azelS Job

azalS Job (0505 09 by 59,0l gl

e @ WS ile azj0 A (pled les Cod azals

Jsb crnS 90 gy sl Sy (L Jglone

ubly 3l g S le slaagST (AL Joloe Lo 4 azal S
A ¥ sbos jlos cod azalS Jsb as ol lis s

JS8) s [SKaSs b g lo sime Dglas ol 5 il ax o

B sl
S5l s
£ b)}'

B "“‘""“&f':"
B el
.9 Rl
B NPK
o,,

[ JEVAPA

oo x 3l sl Gilisea (sl lass

30 0l 4z )0 A g F Glod 90 50 (5355158 9 (5 0k oLS b Jolome calio o jloud il 1 (uSileo duny Lo — 1) JSCS
azalS Jab Cduo (59) 2 00luaw gl (2015 ol 51 oy olKulejl Lyl

(Bikian et al.,, .(\Y o) <él iolidl beasals 5
G 5l Jol> slaazals (59 a5 w5 (5,135 2008)
5 8,5 18wl (i w3l ces e le olS (50l
S GFeP Gazels oS s b sl
oy slge 5l iy ails Jl5m ()59 b (alaydy ais S
S Job b oleazal s obnl toog 0,95 5 (g5
9 Sl azalS 5 la)dy 5598 a0l a5 wiS o
2 P GazalS fx e jseb 4 e Sl
Sy &S ol (59 50 Syl 00,5 a 50 Ll 0
Jolse pogdle ails ol 5 0598 Jobo g ails ud
Loyl (K 5 laoee Ll 8 felse a4 (S5
19597 2 &S VL 539 b by alae polie S (el
ool 0 oS5 il o 6 oy i Slgo 55 5]
339 0 Sl Sy 51wy 50 ((Mahlooji, 2021)

azxalS (359

Allawg azalS o9 o5 ol plas Gl ly 4528 @ls
Gl slojlos Jline 515 (o5h Jolore sloloss ool
e 20,0 ) Jlaiol mhaw ;o (oles x (£5L Jolone
GO39 AR &S 8l plas @i (T Jeuz) ws)S
2 dole Lo 4 ol 5 ile az 0 ¥ gles ;5 azals
Jesd @ ke (nFeS 5 de bepe el S

039 Orrohe Sl 3l Seagaal LSL Jslxe
S @ al)fks‘;_;u a0 A gl Jles o azals
slosd 4 (n S g 09 bgrye sl S o LOL el
o m dl elaid Segapanl (L0 Jslxe
Dol azalS s p oS Gle 4z A g ¥ gles

Olyee oo Giul38l L aS g 9bay 0yo )8 cnnlive (1o cxe



Oy g e

Y&

&lp sl SO wilg e ol 8,5 5 00,5 clablne
L oaSsysbar il home Glaisd 4 Jood d9
A )50 3 St 3 (ot SBUET 50 BT alS
kS Sgetp g 4l (55 GalH ol 0 Sgmpe sl

.(Dolatabadian et al., 2010) 4. oo

NN
o o

(@) axalS (439
=
o (8)]

(6]

o

0y 00iiS palill (e 45 8,5 5,1 azmel S i
3 MW a3l el aulisl el ol S o
s l 5 0035 atulis 4358 Cq Sialsr plKin
o d0)d o] Az 45 05 e iy Aty Cogl g

S welyt S Sp ophe 5 oSS
Olereds dwl Slwdles yimxen (Moghaddam, 2011)
sl (slaceml ply 50 1) obS (st T S

B oS padnl
O ool pm
B8,

= "‘:""éi:jj::?
B el
Wl

& NPK

a,,

Bkl

8°C

wrlod x 2ol Jolo ciliseo oo ylo

3005l 4z 50 A 9 F (glod 90 50 (645,158 9 (5 0k oLS (b Jelxo cilio slajlous Joliie 5T o Slen duny Lo - VY i
BT ()59 a0 (535 32 03lnems gl (23153 el 5 g oSyl Ly

Egoe ;o aalllas (pl @l W3 5 4z BBl Jyan
2 6ok ol 435 aSol gl gy s S 9o 5l S
oBilesl Lyl o 550 (g Siallsr Slogas (s,
LS (nl Heds (Gyailezx JShe jwge jd (Sl 20
sl g oS Sliglej] Jl el b el g yo
S35z 09951 izan il L 090 axllls ol gl
S ] s

5o Sl gam slacaglyl 5l 5o las) e bl il jo
6! Pl

oKisls 6 Sen g lacoles u.al.d 5l e Q—.'.‘ Olf.\;_.,.gy
Sl @l 5 00 DU (0 5 wal 8 Cgzr lss S
o> Glayad g Sis )l (bt )5 4l oLl ¢!
...).3)‘0‘5«: ﬁ)l&‘

S 675 A
sles 30 L bLsyl o ol Gialejl 5l Jol> s
acyio bl 0 0 Shoe Glizl g 0 Shes p (LBLJolxe
IS olasws g o slil 4 ails slaws o 3V aS ols ylis
30,5 saslice Seguadwl s jo 5 5 ,Slae 5 laails
Sl Jlosl g slas o Galel 51 (sl 55
O diogs Siailex 4y ol oyl ol Ll i yo
D0 4 59 655,18 Sl alElaz Giolejl g0 50 jslaie
GRS rizen g oy 5 Gisr Ol o gl
Sl 2855 518 (s )90 03bans lagi Ll (Sl
ard A g Vgl 5o 50 bayd 550 Hla 5o Jlos!
S35 )18 b pe Ll o 55, FO e 4 ol Sl
anlllae cpl @li 00,5 )y Wl (Salsr Cndy U
Sy g sz 2l 50 55 glite (5,18 o5 oo plas
55l Ll ol 5 (55 ot 5 390 el
@ e odbew bawg (Sl 2o bl



Y5y VEF Y o led & ale o LS S g oy

P

Abbasi, A., Maleki, A., Babaei, F., Safari, H., & Rangin, A. (2019). The role of gibberellic acid and zinc sulfate on
biochemical performance relate to drought tolerance of white bean under water stress. Cellular and Molecular
Biology (Noisy-leGrand, France), 65(3), 1-10. https://doi.org/10.14715/cmb/2019.65.3.1

Abdual-baki, A. A., & Anderson, J. D. (1973). Relationship between decarboxylation of glutamic acid and vigour in
soybean seed. Crop Science. 13, 222-226.

Ahmadi, R., Rahimi-Jafari, S., Olfati, M., Javaheripour, N., Emamian, F., Ghadami, M. R., & Sepehry, A. A. (2022).
Insomnia and post-traumatic stress disorder: A meta-analysis on interrelated association (n=57,618) and prevalence
(n= 573,665). Neuroscience & Biobehavioral Reviews, 141, 104850.
https://doi.org/10.1016/j.neubiorev.2022.104850

Alabdulla, S. A. (2019). Effect of foliar application of humic acid on fodder and grain yield of oat (Avena sativa L.).
Research on crops, 20(4), 880-885.

Alizadeh, S., Roozbahani, A., Rad, A. H. S., & Seyedhadi, M. H. (2022). Foliar application of humic acids improves seed
yield and oil quality of rapeseed (Brassica napus L.) genotypes at well-time and late planting dates. Journal of Soil
Science and Plant Nutrition, 22(1), 549-559. https://doi.org/ 10.1007/s42729-021-00670-2

Allahmoradi, M., Ghanbarian, G.A., & Ghasemi, F. (2013). Habitat characteristics of Persian shallot (Allium hirtifolium
Boiss.) in Fars Province. Journal of Rangeland, 7(4), 282-291. (In Persian).

Ashraf, M., & Foolad, M. R. (2005). "Presowing seed treatment, a shot gun approach to improve germination, plant growth,
and crop yield under saline and non-saline conditions." Advances in Agronomy, 88, 223-271.

Bahadori, S., Esmaeilpour, B., Javadi, A., & Khorramdel, S. (2017). The Effect of Growth Promoting Bacteria and Salicylic
Acid Pretreatment on Germination Indices of Okra cultivar at low temperature. Iranian Journal of Seed Sciences and
Research, 3(4), 77-93. https://doi.org/ 10.22124/jms.2017.2509

Baskin, C., J. M. (2014). Seeds: ecology, biogeography and evolution of dormancy and germination. Second edition. San
Diego: Elsevier/Academic Press. 1600 p.

Bayburdi, A. (2007). Effect of foliar nutrition of iron and zinc micronutrients on quantitative and qualitative traits of Qom
white onion and red onion cultivars of Rey. Journal of Research and Construction in Agronomy and Horticulture,
20(1), 153-160. (In Persian).

Bikian, M., Haj Seyyed Hadi, M. R., & Delkhosh. B. (2008). Effect of different levels of plant density and nitrogen fertilizer
on some of morphological characteristics of seeds resulting from Silybum marianum. Journal Plants and Ecosystems,
16, 46-60.

Cavusoglu, a., 6zer-uyar, g. E., & tinal, f. (2022). An abiotic stress factor: phytotoxicity of high doses of salicylic acid on
growth parameters of Tulipa sp. Under glasshouse and outdoor conditions. Applied Ecology and environmental
research, 20(6), 4925-4934. https://doi.org/10.15666/aeer/2006_49254934

Damalas, C. A., Koutroubas, S. D., & Fotiadis, S. 2019. Hydro-priming effects on seed germination and field performance
of faba bean in spring sowing. Agriculture, 9(9), 201.

Daneshmand, F., Arvin, M. J., Keramat, B., & Momeni, N. (2014). Interaction effects of salinity stress and salicylic acid
on germination and growth parameters of maize (Zea mays L.) under field conditions. Journal of Process and Plant
Yield, 1(1), 56-70. https://doi.org/20.1001.1.23222727.1391.1.1.5.2

Daraei, G. K., Hossein Panahi Gharuchai, F., & 33 Mardeh, A. (2022). Effects of foliar application of humic acid, vitaspirin
and zinc sulfate on yield and chlorophyll content of rainfed wheat under climatic conditions of Kurdistan province.
Journal of Applied Crop Research, 35(2), 50-64. https://doi.org/10.22092/AJ.2023.357061.1578

Dashti, F., Ghahremani-Majd, H., & Esna-Ashari, M. (2012). Overcoming seed dormancy of mooseer (Allium hirtifolium)
through cold stratification, gibberellic acid, and acid scarification. Journal of Forestry Research, 23(4), 707-710.

Dolatabadian, A., Modarresi Sanavy, S. A. M., & Asilan, K. S. (2010). Effect of ascorbic acid foliar application on yield,
yield component and several morphological traits of grain corn under water deficit stress conditions. Notulae Scientia
Biologicae, 2(3), 45-50. https://doi.org/ 10.15835/nsh.2.3.4717

Doolette, C. L., Read, T. L., Li, C., Scheckel, K. G., Donner, E., Kopittke, P. M., & Lombi, E. (2018). Foliar application
of zinc sulphate and zinc EDTA to wheat leaves: differences in mobility, distribution, and speciation. Journal of
Experimental Botany, 69(18), 4469-4481. https://doi.org/10.1093/jxb/ery236

Ebrahimi, R., Zamani, Z., & Kashi, A. (2009). Genetic diversity evaluation of wild Persian shallot (Allium hirtifolium)
using morphological and RAPD markers. Scientia Horticulturae, 119(4), 345-351.
https://doi.org/10.1016/j.scienta.2008.08.032

Ehsan, S., Javed, S., Saleem, I., Habib, F., Majeed, T. (2014). Effect of humic acid foliar spraying and nitrogen fertilizers
management on wheat yield. International Journal of Agronomy and Agricultural Research, 4(4), 28-33.

Evers, G. W. (1991). Germination response of subterranean, berseem and rose clovers to alternating temperatures.
Agronomy Journal, 83, 1000-1004.

Geries, L. S. M., Marey, R. A., & Morsy, M. G. (2011). Growth, yield and storability of onion as influenced by potassium
fertilizer application time and urea as foliar spray. Journal of Plant Production, 2(8), https://doi.org/1073-1090.
10.21608/jpp.2011.85639

Helaly, A. A., Abdelghafar, M. S. Al-Abd, M. T., &Alkharpotly, A. A. (2016). Effect of soaked Allium cepa L. bulbs in
growth regulators on their growth and seeds production. Advances in plants and agriculture research, 4, 00139.
https://doi.org/10.15406/apar.2016.04.00139

Hossein Bour-Askarian, A., Abbasi Sooraki, A., & Danesh Shahraki, A. (2019). Effect of seed priming with zinc and iron
sulfate on dormancy break and germination indices of shallot (Allium altissimum). Iranian Journal of Seed Research,
6(1), 33-49. (In Persian). https://doi.org/10.29252/yujs.6.1.33

ISTA, (2013). Rules for Seed Testing. International Seed Testing Association, Zurich, Switzerland.

ISTA. (2011). International Rules for Seed Testing. International Seed Testing Association, Bassersdorf, Switzerland.


https://doi.org/10.1007/s42729-021-00670-2
https://doi.org/10.22092/aj.2023.357061.1578

Oy g e yeYy

Jan, J. A., Nabi, G., Khan, M., Ahmad, S., Shah, P. S., Hussain, S. (2020). Foliar application of humic acid improves
growth and yield of chilli (Capsicum annum L.) varieties. Pakistan Journal of Agricultural Research, 33(3), 461.
https://doi.org/ 0.17582/journal.pjar/2020/33.3.461.472

Jyoti, J., & Kumar, S. (2018). Innovative and novel strategy: Microsponges for topical drug delivery. Journal of Drug
Delivery and Therapeutics, 8(5), 28-34. http://dx.doi.org/10.22270/jddt.v8i5.1885

Kamkar, B., Koochaki, A., Nassiri Mahallati, M., Rezvani Moghaddam, P. (2006). Cardinal temperatures for germination
in three millet species. Asian Journal of Plant Sciences, 5(2), 316-319.

Koo, Y M., Heo, A:Y.,& Choi, H W. (2020). Salicylic acid as a safe plant protector and growth regulator. The Plant
Pathology journal, 36, 1-10. https://doi.org/10.5423/PPJ.RW.12.2019.0295

Mahdavian, K. (2018). Effect of different concentrations of salicylic acid on salinity tolerance of barley seedling (Hordeum
vulgare L.). Journal of Crop Physiology, 9(36), 121-136. (In Persian).

Mahlooji, M. (2021). Effect of saline water irrigation and foliar application of maternal plant on germination characteristics
of three barley cultivars. Crop Science Research in Arid Regions. 2(2), 179-188.

Mahmoodi, B., Mosavi, A. A., Daliri, M. S., Namdari, M. (2013). The evaluation of different values of phosphorus and
sulfur application in yield, yield components and seed quality characteristics of soybean (Glycine max L.). Advances
in Environmental Biology, 7(1), 170-176.

Manna, D., Maity, T. K., Ghosal, A. (2014). Influence of foliar application of boron and zinc on growth, yield and bulb
quality  of  onion (Allium cepa). Journal of  Crop and Weed, 10(2), 53-55.
https://doi.org/10.1080/01904167.2015.1109099

Marlin, M., Maharijaya, A Purwito, A., Sobir, S. (2019). Secondary metabolite changes under vernalization and its relation
to flowering competency in shallot (Allium cepa var. Aggregatum). Rasayan Journal of Chemistry, 12, 1418-1425.
https://doi.org/0.31788/RJC.2019.1235356

Matthews, S., & M. Khajeh Hosseini. (2007). Mean germination time as an indicator of emergence performance in soil of
seed lots of maize (Zea mays). Seed Science and Technology, 35, 200-212. https://doi.org/10.15258/sst.2006.34.2.09

Mc Donnell, A., Grant, M., & Coons, J. M. (2012). Effects of hot water on breaking seed dormancy of the endangered
Kankakee mallow (lliamna remota). Erigenia, 25, 8-13.

Megawati, S., Pardono., & Triharyanto, E. (2020). Study of shallot (Allium ascalonicum L) seed viability from true shallot
seed (TSS). IOP Conference Series Earth and Environmental Scienc, 466(1), https://doi.org/012016. 10.1088/1755-
1315/466/1/012016

Moghaddam, N. M., Arvin, M. J., Nezhad, G. R. K., & Maghsoudi, K. (2011). Effect of salicylic acid on growth and forage
and grain yield of maize under drought stress in field conditions. Seed and Plant Production Journal, 27(1), 41-55.
https://doi.org/10.22092/spp;j.2017.110423

Nabei, M., Roshandel, P., & Mohammadkhani, A. R. (2013). The effect of different chemical treatments, hot water and
running water on dormancy failure of Arctium lappa seeds. Journal of Plant Research (Iranian Journal of Biology),
26(2), 217-225. (In Persian).

Naser Abad, M., Moradi, A., Masoumi Asl, A., & Baluchi, H. R. (2020). Effect of gibberellic acid, germination temperature
and chilling treatments on seed dormancy failure and seed germination of Avondol (Smyrnium cordifolium). Iranian
Journal of Field Crop Science, 51(2), 199-222. https://doi.org/10.22059/ijfcs.2019.275448.654580

Ozyazici, G., Agikbas, S., & Ozyazici, M. A. (2023). Effects of salicylic acid priming application in some switchgrass
(Panicum virgatum L.) cultivars. International Journal of Nature and Life Sciences, 7(2), 137-146. https://doi.org/
10.47947/1400366

Papari Moghadam Fard, M., Ketabchi, S., & Farjam, M. H. (2020). Chemical composition, Antimicrobial and Antioxidant
potential of essential oil of ziziphus spina-christ var aucheri grown wild in iran. Journal of Medicinal Plants and By-
product, 9, 69-73. (In Persian). https://doi.org/10.22092/jmpb.2020.121752

Patra, S. (2023). Review an investigation of The effects of macro and micro elements on the production of high-quality
seed. Theoretical Biology Forum, 12(2), 44-50.

Samsam Shariat, H. (1994). Growth and Regeneration of Medicinal Plants. Mani publications, 34 Pp.

Shabani, A., & Armin, M. (2016). Effect of foliar application of urea and humic acid fertilizer under rainfed conditions on
yield and yield components of chickpea. Journal of Crop Science Research in Arid Regions.1(1), 77-88.

Shahmoradi, S., Chai Yichi, M. R., Mozafari, J., Mazaheri, D., & Sharifzadeh, F. (2014). Seed dormancy failure in
Hordeum spontaneum L. Journal of Plant Research (Journal of Biology), 27(5), 23-56. (In Persian).

Sharifi Kalyani, F., Siosemardeh, A., Hosseinpanahi, F., & Jalali Honarmand, S. (2023). The effect of seed priming
treatments and foliar application of vitaspirin and urea on wheat grain yield under dryland conditions. Cereal
Research Communications, 51(3), 761-771. https://doi.org/10.22126/cbb.2025.11566.1097

Sharifi, H., Khajeh Hosseini, M., & Rashid Mohassel, M. H. (2015). Investigation of seed dormancy in seven medicinal
species of Apiaceae. Iranian Journal of Seed Research, 2(1), 25-36. (In Persian). https://doi.org/ 5.121.231.28, on
01/31/26.

Sharifi, H., Nemati, A., & Gardkaneh, M. (2015). Effects of dormancy breaking on seed germination characteristics of two
species of shallot (Allium altissimum) and Rubia tinctorum (Rubia tinctorum). Journal of Seed Ecophysiology, 1(2),
105-116. (In Persian).

Sheida Karkaj, A., Amani, M., Younesi Hamzeh Khanloo, M., & Jahantab, A. (2020). The Effect of Different Treatments
on Dormancy Failure and Seed Germination Indices of Licorice Drug. Journal of Plant Research (Iranian Journal
of Biology), 34(4), 967-980. https://doi.org/20.1001.1.23832592.1400.34.4.8.1 (In Persian).

Sheteiwy, M. S., Gong, D., Gao, Y., Pan, R., Hu, J., & Guan, Y. (2018). Priming with methyl jasmonate alleviates
polyethylene glycol-induced osmotic stress in rice seeds by regulating the seed metabolic profile. Environmental and
Experimental Botany, 153, 236-248. https://doi.org/10.1016/j.envexpbot.2018.06.001



Al VEF LY oled o als o ol S 5 oy

Shinde, K. G., Bhalekar, M. N., & Patil, B. T. (2013). Response of foliar feeding of water-soluble fertilizer in Onion.
Journal of Agricultural Research and Technology, 38(1), 11-14.

Shoja, H. (2018). Effect of foliar application of humic acid and seaweed extract on yield and quality of shallots, Faculty of
Agriculture and Natural Resources of Gorgan. (In Persian).

Singh, K., Gupta, N., & Dhingra, M. (2018). Effect of temperature regimes, seed priming and priming duration on
germination and seedling growth on American cotton. Journal of Environmental Biology, 39, 83-91.
https://doi.org/10.22438/jeb/39/1/MRN-446

Tipirdamaz, R., & Gomurgen, N. (2000). The effects of temperature and gibberellic acid on germination of Eranthis
hyemalis (L.) salish seeds. Turkish Journal of Botany, 24(2), 143-145.

Warraich, E. A., Basar, S.M.A., Ahmad, N., Ahmad, R.., & Aftab. M. (2002). Effect of nitrogen on grain quality and vigour
in wheat (Triticum aestivum L.). International Journal of Agriculture and Biology. 4, 517-520.

Yamauchi, Y., Ogawa, M., Kuwahara, A., Hanada, A., Kamiya, Y., & Yamaguchi, S., (2004). Activation of gibberellin
biosynthesis and response pathways by low temperature during imbibition of Arabidopsis thaliana seeds. Plant
Cell. 16, 367-378. https://doi.org/10.1105/tpc.018143

Yousefvand, P., Sohrabi, Y., Heidari, G., Weisany, W., & Mastinu, A. (2022). Salicylic acid stimulates defense systems in
allium  hirtifolium  grown under water deficit stress. Journal of Molecules, 27, 1-23.
https://doi.org/10.3390/molecules27103083

Zafarian, S., Houshmand, S. A., & Rouhi, V. (2011). Effect of Temperature and Seed Life Treatments on Dormancy Break
and Germination Characteristics of Seeds of Aromatic Celery (Kelussia odoratissima Mozaff). Journal of Herbal
Medicine, 2(4), 255-259. (In Persian).

Zamani, Z., & Amiri, H., Ismaeili A. (2018). Effect of drought stress on germination characteristics of two populations of
Fenugreek (Trigonella foenum subsp. graceum L.). 5(2), 191-183. https://doi.org/10.29252/nbr.5.2.191

Zare, M., Mehrabi, e., Oladi, A., & Sharaf Zadeh, S. H. (2006). Investigating the effect of gibberellic acid (GA3) and
kinetin on germination and seedlings growth of wheat under salinity stress. Journal of Agriculture Sciences, 12(4),
855-865.

Zeinali, A., & Moradi, P. (2015). The effects of humic acid and ammonium sulfate foliar spraying and their interaction
effects on the qualitative and quantitative yield of native garlic (Allium sativum). Journal of Applied Environmental
and Biological Sciences, 4(12), 205-211.


https://juniperpublishers.com/artoaj/

