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Extended Abstract

Introduction: Saffron (Crocus sativus L.) is one of the important medicinal plants in the arid
and semi-arid regions of Iran. This plant has high economic value due to its pleasant taste and
aroma as well as numerous medicinal properties. Therefore, the cultivation and production of
this plant in areas with suitable climatic conditions has become one of the most important
economic activities. Although Iran accounts for about 90% of the global production of saffron,
the yield gap of this plant in the country's fields is very high. One of the important factors in
increasing the yield gap in saffron are weeds. Given the limited competitive capacity of saffron,
weeds can reduce crop growth and yield if not managed well. For this reason, farmers use various
methods to control weeds, including the use of herbicides. Haloxyfop R-methyl ester (super
gallant) is used as a common herbicide in saffron fields to control narrow leaf weeds. However,
the potential damage of this herbicide to saffron plants has not been well studied, so far. In
addition, implementing strategies to increase efficiency and use lower amounts of herbicide is
important for sustainable saffron production.

Materials and Methods: In this study, the effect of reduced levels of super gallant herbicide (0,
20, 40, 60, 80 and 100% of the recommended dose) and the application of adjuvants (arugula oil,
Citogate mineral oil and no oil application) were investigated on saffron growth and flowering
in a factorial experiment based on a randomized complete block design with six replications. The
experiment was conducted in pots, from the beginning of autumn 2023 to the end of autumn
2024, in the open environment of the Faculty of Agriculture, University of Birjand, Iran.

Results and Discussion: The effect of experimental factors was not significant on the quantum

efficiency of photosystem Il (Fv/Fm). The experimental factors had no significant effect on the
length and the number of leaves, but their interaction effect on leaf dry weight was significant.
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The application of herbicide and adjuvants reduced leaf dry weight, and the highest value of this
index (66.6 g m?) was obtained in the control treatment. The interaction effect of experimental
factors was significant on the number of small (<3 g) and large (6-9 g) replacement corms and
on the total number of replacement corms. The highest number of small corms and total number
of corms were obtained in the control treatment (837 and 962 No. m, respectively), while the
lowest number was obtained by application of arugula oil x no- herbicide (375 and 465 No. m™?,
respectively) and also by the application of Citogate at a concentration of 20% herbicide (358
and 466 No. m, respectively). The highest number of large replacement corms (6-9 g) with
flowering potential, were obtained by application of Citogate at a concentration of 20 and 40%
herbicide (25 No. m), application of arugula oil at a concentration of 40% herbicide (16.6 No.
m-2), and then by no adjuvant at a concentration of 40% herbicide (3.8 No. m), while there were
no large corms in the other combined treatments. Similar results were observed for the yield of
large corms and thereby flowering was recorded only in the mentioned treatments. The
application of herbicides and adjuvants improved the mean weight of replacement corms and the
weight ratio of corms to leaves.

Conclusion: Overall, the results of this preliminary research showed that the application of
herbicide and adjuvants reduced the number of small replacement corms and increased the
allocation of photoassimilates towards replacement corms and had no inhibitory effect on the
photosynthetic efficiency of the plant. This potted research showed that the use of Supergallant
herbicide did not have a negative effect on saffron, but conducting field experiments in the natural
environment is necessary to fully understand the response of saffron to the experimental factors
in order to provide applied recommendations.
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Keywords: Arugula oil, Citogate, Corm, Flower number, Stigma, Supergallant.



(asllas 53) Ol e 5 sla rn gy 4 445
VEF Okl 5 5les ed sl osleds s ol
4 V=YY tameios o kel
ll u d. " 10.22077/jsr.2025.8793.1261

-
5o
o,

Xf/a&'a
A gu.db 9)4 Al

g0 551 b oS 5 53yl o 5T b oS Il S ile 4l ialS z gl |
(Crocus sativus L.) ylsie) BolS ¢ oy Gluoguas w JS9933

A’fsgl:ua Oyt ¢ \',rsnu’ O ¢ M"@}G Lo jouwo “o,m A chuo
Ol Rl iz iz oSS ((65,5laS 0uSals (o8l ST 5 wdgi (owites 09,5 (5595519 ST 0Bl (ol ) (g9l -
Ol Rl iz i oSS ((63,9lnS 0aSAls (8L ST 9 W5 (cwdige 09,5 Lusls Y
Oyl iy iz o oBiils ass sla i g olS Liwg 09,5 guac Y
Ol ey 5 yae o 3 olRiils ( alS Dladgs 09,5 ¢ Laliul -F
Ol oo 5 o8 (ol he s saSingy Samgy -0

hamidreza.fallahi@birjand.ac.ir : Jytue osiw s #
LI 10 ER-FROP AR Ji1 J2Y SN AP A FIL 28 JLTVAS SROr PR ST

ouS

aB,55 18 oz 0390 (2954 Ol yhe) obS  (COYIS yygu) yiwsl ey Tgd S Ila (ATl @ jlus Jlaso| (956
(ouds dpogi Hladio wuoyd Ver g Av (£ Fe Vo (30) Y g iSale 4Bl Jals wolio il ( SlodS Gudioxs ool 50 .ol
Sl p J2yeB GlalosT B 50 (€9 92,5 pus g CaFgium (Jumo (€9, colain (BLS (5€9)) (F09331 Slgo 32,5 g
s 933 (095195 (S 31 (ot lo3T (GUygaS ST (quwy 3 k5 (RS g i)y Bola JolS oSl bl 75k
lgo g S le B pan g il ol Sy oluwi 9 Jab w5 10 sxo J1 (silo)T (gl yexSL Logu5 I8 Sxe (FVIFM) 40
Slaxd o1 FnS g Wl Hlowd j0 (5550 Glaais S slawi g 1y laasy dlawd o yiden s S 1) S g SUUS (459 (9933
O iy do] Cawdy RS le w0y Vo SIS 50 oS g 3,05 S g GRSUle (yaus Dlaie gy 8 bl 5o ol
S pan (g y0 0 53 &y YO) (iScile w0y Fo g Ve Cdill )0 CuFginw 9,0 b )lond 5o cculiyd (5,550 oy slasd
Qoo Fo Cdale ;0 F09381 50le B puan puie Hlowd 30 L 9 (&9 30 550 50 49 1P/F) S lle vuo yo o Cdale jo Colude (1£9,
0y has (5l 5 (st liten g LS o ounline 30 &y (oS 37 (S ylod 9l 50 9 kol Censns (@130 k0 30 Ay A Y) (A ke
ol oo (gl 5 LS Cile B pao 3 )5 o 0)Lil 3590 (s jlend 50 lalid 5 (BAUS gy (] 31 9 b oo lin ol yo gladly
25k 15 (S ) (2lep plosl as (49) (S ) GLoRINST (e (39 Comud 9 )10 S0 st 1) (ol (5 550 bbaiy 139 (b
otend I3l 9 32y 6550 Gladls Slasi Jalf el (Fog38l slge 9 S ale I eoliiwl (g gommn 5O awiidy dguty (o
& olyie) Gl Jol Sy cz 0,50 Jlasl oui ol ST olS (gitawgtd (ol g wd (550 sbay Caw 4 Slge
el (539 36 b buzo 33 Silae Sl g1y (S pe Apog 4l Cuar (S lojT sl eSS

AN (oS g (Y g (Dl (5E 9y (S5 Slasi iy 1 gaS” slaolg

@ Copyright © 2025 by the authors
Published by University of Birjand. Submitted for possible open access publication under the terms and conditions of the Creative
BY Commons Attribution 4.0 International (CC BY 4.0) license (https://creativecommons.org/licenses/by/4.0).



https://birjand.ac.ir/en
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0
https://creativecommons.org/licenses/by/4.0/
mailto:hamidreza.fallahi@birjand.ac.ir
http://dx.doi.org/10.22077/jsr.2025.8793.1261
http://dx.doi.org/10.22077/jsr.2025.8793.1261
http://dx.doi.org/10.22077/jsr.2025.8793.1261
https://orcid.org/0000-0002-1083-2738
https://orcid.org/0000-0002-7310-4623

VFF Okl g 5l o) oyled VY e Ol e sla iy 4 i F

el sl San o iS5 ale 5l ool onlil g2
ooyt w35 olyie; o Slae g ad;  gite Syl
odid (e (bl iS5 le ol yhe ) (sl ()9S aSl
el o oblE Ll olassl gl isale i
M s bliyl en )0 060 co oolaiul ol jae
Shols oles (Fallahi et al., 2023 a, b) I, 4
el gl 5 moaenSgin sl Sile Srae 4
Sy b plie de)ie 5ye slacile ol S
g Cugo Sl obS o Shas dgnge Sl 5l (Fuwd ez
550 lacdle S s RS le gl Sl Stagi 4o
oles olo Glas @l ab (gw) plyie; o Slee
9 @S 15 o (halS Cely (om) 390 sl S ale
Oy bl jled 4 o e slacile S
g e Sl T)5 lee ol o i o5 le
Syok 05 celin [l 50 glacale JuS 0
s e Jlesd 5o 5 sladile S22 59 9 0515
5 0 s ey weld e alie DS
Sl 5l oy abolB 50l )3 (remcs e AS Al
=S 093b (Jete 098 (S olla laaSidle 5 J5
5 ol e Oaysilgein (opilisleST ((pdesld
2 e sledle g,y sl o LeSuls + g )5al5mly 5
Gl el e slale culie S8 el e
Sad plhes S5 09 by sl o e
—Cn ) CMSie 4 a5 L .(Abbaspoor, 2017)
JU! ol )15 5o b iSale 0 )15 51 (50 aree
Wb Soeesl )l S p Jl Bae e plalS @
@50 sladile Cuglie (il 5 () £95 alS
590 sk 00,5 (Silwainge ;S5 059 00l o S ale
O3 B 4 gl g 5l (S ol 43855 4y
9953 Slge 0I5 ol Cxly Lo 0 )15 slyls
by iSle Jolre Cliogas ot @b 5l aS ool
Sbse b Gl csl sl Gda sene
Hammami et al., 2014a; Hosseini-Evari et )
599531 dlge 93> Sore 5 aLS slacyés, @l 2021
0,195l 09,5 slaaSile olpen 4 oy 9015
Oldllas @l ool PS5 S TauplsS ol
CPlsdls glaasiale J s ohlS (aalidl ety
Sg S5 )0 OlsSg5als 5 093 oS olla 3k n
(eie 395100 5 (Avena ludoviciana) i

doddo

5 w9l olS 51 S (Crocus sativus L.) ol ae
ol ol Stans g Sas bl ) age ol
S olS ol .(Aghhavani-Shajari et al., 2017)
GEil st (p9)ld (ole> g gerke Jlas g b
19 oLS cnl adsi 5 el ag, bl oyls Y ol
oLS ol 08, sl omlin canldl Lyl 5 a8 ablis
Jeass oladdl glacdld G St 51 (o 4 )l
s9>9 L (Behdani & Fallahi, 2024) el oo
2 oles Sl wdg s ys Ar dgu lnl as]
3538 E)lye 5o olS cnl o Slae D (g o)y LS
51 S (Feizi & Moradi, 2020) <l YU lews
slacile (lyie 50 0 Shoe M (1133 50 e Julge
Slelyie; sgamme Cold) &8 4y azgh b aiiws 5,0
Sl aiilh oo gl Zopde (9P 558 lacile
Aghhavani-) g Jpaxe o,5des g ai, ioals
&y ol (s (wen 4 (Shajari et al., 2017
ozl iliZe slagty, 5l 5 sladdle S
QS e ooliiul b S Gile &6 pan

sz ol Ol a e a3 Ol gl 5o e gl
&l 52 sladile & Jyane j)5les 5o FIV
e Jyano o535 s tiS gai S5, ol
S sl (shpse slaghs) 5l (S5l o g0
Slp Ghey prmly WS (e eolitul e sladile
OlsleS 098 aw o G yd e sladile JpuS
350 sledile plerd JFuS 00 (Sws (s
OliosleS 5l o, a YEIY o YRV V- lawg i
SpSee IR edliiul Sy9e grie 5 ale (Jyene
@l 5 o2 (Fallahi & Salariyan, 2023)
olewl o aegn o (Feizi & Moradi, 2020)
olslas 5l asye VYW as wis s w Il lels
e A g 00,50 S ) plide gl 50 lacale
(ewd ey sl gy 3l oyl sy A g YO Y
2 Spse o sskie (l Sl SHe 5 aleerd
OlglisS” (sled &5 b B)IF 6%e Lragh
S Sz o) 5 ladale S (bl Gl
O cOmimed iild ge conlie plyiey yidon 0 Slae
3L 515 Sy 50 9 (s (e jl ol El w0 Y
oezg Lol (s, ¥A) b mSale 5l 5,0 slacale
ol b (Fallahi et al., 2015) oiS o oolatwl cws



O oy G233 (F b oS 5 fel i )T 0 B oS a5l il A sl 1HOLRG 5 3 ke

5 2L sy, Spae bulyl o QT Spae oIS
el (So590sST la syl slyls 5 (Sose

o359, g olge

i 12l

oS ale aidl yrals polie S SIS iegh cpl o
Oyl VS 5) il o)l g oS ole
b eaS 5 50 (0,550 bole duoyd Vo /A (sgizme g 0digds
P olAey o Ses g 0l n BlS 5 Sane slass,
oaSasls 5L glad o AFY-NFY L, Lad
O gy My oKisls &gk

lel sl eusé

SSsl zyb B o )51 Ojs0 4 G
A Tzl HlalE g0 50 IS0 s b Bolas S
sban ab; 4 bye (oo, Sldlae gl 1SS
oxile Bb 1,50 aw 3l g <8 )5 1,8 oolaiwl 550 (5 550
Al oolaiwl oS 2alS gl asls (g Soslwl 6l
oS cale ansly jzals polie Jols ciolejl slo,giSs
)‘J&A M)Q\“ 9A‘ s fe v ‘Ja.a)wytffﬁm
wlace LS 5E5)) (0938 cole 8 )l g (00l Ao gs
5392 (9, 3,5 pae 5 CoS gl (Sane (585,
VeA sl> a5 (Zand et al., 2019) ail o LS
oScale Jladte (bl cpl il e 0350 00le p S
)‘AEAM)QY’ sf’ ‘?‘ ‘A‘ N ijéséfaﬁ
)b).';.;u‘ ‘/Y “/f “/? “//\ ‘\ w):b)..u oD Mﬁ“
S YVE o SYIY £YIA AT A A L Joleo oS
SErae Gk Jolxe g 05 LS 50 55 0,550 0l
Fsb e b5 il 250 4 4255 L gl I
Sk J3b Gregile B0) ol glis)l b e Y-
Slp g ad anale (295 Jobe Glime b G
Ayl YO (e 4 (1B e LS S
Sl Ol oS few mhan (59, Jolowe it 38
Lo, 055 ke 2Slas a4 olS Sy xhaw o
gyl Joo 815 g0 oty (65, Gileaws 1 ool

cile JyuS 50 5rkban @e8loslSy mos gl

Mohassel et al., 2010; Hammami et al.,
Bpas a5 o )15 5,50 Gubss o (2014a
GSdle 2l ceS 6 s caS s ol s
Seete 25 SYan J5S o 0y Rislen wsilassls
Sy by AUl ©ix 0 S by aise
Sges Canilon (Sai)b 1 50 o] & (ggatitacts 5l oLS
Geizs gl wlul , (Hammami et al., 2011)
oolainl  chugyim b Sale as Sloy 6,50
Lol ez odmline lyae 5 olS (o (650molS w5Me Wl
Gl gohe biSale lag,0m on
oy Gl bools las ) cads B ol 5l (g 5gmelsS
oolaiwl asl, yrals polie o b iSaale a5 Jloj
R (gm0l Gliee 9 Gl bS5 Shoe i

(Hosseini-Evari et al., 2020 a) <.l
el Ged s g)lie 0 bapSle S pa
O L e crge Wilgi oo ol S 00 4 Loz
olre; slel & godge (nl g oad AN yo LS 5
Syan ool 555 o 3y sl e S 53 !
slane Julbl pes Wl oo laS S kb )
oS e Gla Sogll lil carge s
Grae 25 5 aST b 6,sleS 5o 0
ol g celar] Gras LS il s b pSaile
adl, als polie Clil G918 Gdod jo el
ol olsie 4 il e T b uSolle 1S ale
Sy gz olnl ol gl po SIS Sk Gisle
2 ez St gisaale pl ol uyp olyke; 0,Sles g
097 9 09b o0 osliinl (g3b; Jlade 4 ol yie )50
ol ol ! g Wiyl co Caned lyae ) solais
s Ol iy Oldlas jo oS Lol 5l ogi olS o
3 8kes 5 udy sl e ) g (Sl Jlozo!
Ol ey crl 0o el 0ald puy a5 Ol
GBS Sz Grizred (8,5 18 G 0 )90 £9.050
5 esliiul L epdle da iSiile e giie ol
PLS ) €5 90 5l e pSile (&Sl Lals ol
ASdle pl Bpas SLIS Gl Ca S Saxe g
00,5 Lattine s 3aioS pl gl ol eolaul
oS 2 sl e )T 98 (S el Jlaz>l aie 2 5
I3 5 e Sl Jlahe IS o 3l



VFF Okl 5 5l o) osled VY e 01§ sla 2yl 4 i #

039) 3z U b g 1P Y Jlu oleasin dos 5o
B (ol sl o 55 8 by 4 o
OFT 5l olS 0, pgo b glad 4o it Jlec!
3o 58y g oloyge S5l 50 laglals (bl oyl
ol )l elans iKbb ]

axlllan 590 sl a5 LE

Jlo sleasanl VY 2,6 j0 o jles Jlesl 51 g 59, 90
S o (FVIFM) 50 pitewgid (s 5imwgis oI5 N F-Y
Handy-PEA, ) jiecs,sls ol%iws 5l eoliiwl b ol ae

Hansatech Instruments, King’s Lynn,
PO zgo Jsb L b Lyls o (Norfolk, UK

3 &y 0P Jaeg,See Yo Dol by gl
oo LBl Sy 3l asl Ve Soe lp asl
GrSoilal Al 8o Ve Do 4y oS S5 40 (SO L
Fv/IFm cos 5 .(Hammami et al., 2014b) o
Slp GSlas uilojsld 5 ol yusile il y5l8)
3> Sl el 5 o 5 ol
s balgl) ) s glol yo b soliisl oS
oS oSy Jsb Lawsgio g digs 5 Sy slaws (VE- ¥
Al S ol 5,5 5l w9 edd (S ol
O 3 ol Sas 55 OVFY o eloyo 9,8
o (sm 7S S paiges plil Jdo 4 aalsl o ad
e 2 50 (6730 lad b, Candy ow)p
Slass g an wd; b3l sy QLSS plalS 4w sl
390 okS (2AlS slaat L S5l slp s IS A
Sleixl Oyl cw)p jskie 4 .28,5 1,8 colanl
3,5 5l o gy slean o, iSale Gyas
Gl an i Olgs A e blsl o Sy a
dw 5 d9zge ladie (F-Y Jlo ol
A olawy Olas g oad 7yl S5l jles o 5l lals
O)5 bgie (g 150 laasy S (5,Ses) (159 s 50
2 i3S glean IS 039) 50 slean
GFFS A O)y bawgie 9 (G50 slaan J5 sl
A g pSeilal (e AL o ged,e) el
Sog,S )0 55 o o Shee g olasd (izren
el o D e 0 S AL F 9P LYY Sl eSS
saile Bl glalals Stale 5 bl VE-T Lo
i plonil Jol Jlo b Billae (las p2 (sl plalS 40)
Eor0 b olS (25 fSle Fl ) jslaie 4
2 el ailjg, O gl caily b5 el

5 B Oy 85 90 o Sl PBras 8 Hlake
sekiie (id jo il e 0) (sozm> doy0 /0 Jame
g laie )3 5lo s o gy bl (489, 10l
ool (Gone S mé Olse S SuS s (65, D
Izadi-Darbandi et ) (5! Jssod5 L Js,T LSID)
Lol ags b oLKS,; oS, 5l as al., 2019
A dga> b Loy 5 4 plyie) Canglie 4 az gl
«Behdani & Fallahi, 2024) o5 sle a> )0
saSiils yledles ofyT e 4o ol (g9l slapylalS
S5l lp s S 18 sz o8 (55 )laS
QLS ol p b Sk (ogad & (o Jelse
S L lag,] Bl 5 azs 5 15 S g, 40 laylals
A 0dyilig

) wldes

5 AEY L sloyge WY Al s LS cusls
YO el b gecsle Yex¥e slol L glaglals
by ds 0 SiSlsn S o SoLS O L aS e il
ad S aged Sy 2l 5l LS 08 S Oy g
ooy +0) o I 6sle o yd s 5l s 5 0D
@ odpwg (ol 355 5l oolawl b S JTsole jlade
oolizil 550 S K iSI Culid sy duo s VO
b sl OH) S 2iSTy e s mkasjegmd YT
sl LS 2 45 09 eyl £55 5 S il 5 VIF
ol A Gos 005 VLA (59 L i d0e il
5 oo loay sl eolanul b cuns oldes ol cuts
Gkl olsl 285 O go s)len 5 T e w3l
VO sgu> 4l o hawgie a5 Sl lalals
S0 (olo e 3 Igl 5o l*’)-"-’) Sy 3,5 (Gl Ay
59, &= >s2> (Behdani & Fallahi, 2024) s 5
3 et e oIS g SB o)l )
slojlos Sl @ axg b ol oShals b S 7495
Jlo 2alF (iogs oazs Jleel floy cpl jo iScale
93 1AM 0L 5l 28555 )18 aslllae 3550 ol
5 81 by e 15l o 5 285 D)o ol )l
8 pll ol S 6 Ll JLSG 55, Ve e Jolsd L oless
£ s @ ab, Jab sl b gy sloz )
Cagi ez ol ool pglae gy o b o I (Sl
o 52 glacile 0y Juab (b o ol plil o)L
s Sab Jdoay s g b lalS o ou
ilojl sl lor o soalBl Ll 5 (055 oal,8 5 pslue



Von 52332 ge (F b oS 5 00 el e 5T @ B S o IS il Bl malS s 101K 5 5 5ken

o 39 Y g YA OF Y Sy Lolgd 1o ouls drogs
oanlie o)lus Sl AS'nT\f 39y 30 2 Bpas
aS J> 0 () &) cule oles 5l sodle ol
sgle; 51 6 e o WSl (plaidl, alS jlaas
ai plyhe alen plail o &yl sbml crge 1553
oL ¢ olg 40 (Hosseini-Evari et al., 2020 a)
59, ¥ 910 Jolss o 5.5 (Behravan et al., 2016)
38 g o] s 4o 058,55 samlive o)lyhe; olS o
Job oS ale ol jon 4y mlo 055 LIS pac Loyl
Oinlesl mls b as olas olis g)lo gme Lials Sy

Byl Slgen S
Cdo poolen slaey, g wSale By blate S
OSale B rae pae) wald Jles 0 S S 5
Grge ASle § ey Bpan gl Cuss 4 (0 5
Aoyl Hlade sy Foog Ve ae) aScale clale
Gl ], S S (59 lade (aLS slags) (ond
g A zohw o aS Jl> jo sl
‘) j).» S )9 MS}M_M: dfa.a W) drogs
5 CuS g Brae Egesme o () USKD) oly iolsdl

JIECPRRW IR

dals Jles b awlie o S Sis )5 ooy
o oiSdale gl ol g ol (e ol G jae)
aisly galS mhaw 5l eslanal aslesT jo (¥ 5 Y
09589y 9 093kolST (08 )ls ST slaaSale
059 55 e by S ale ot aros e b anglis o
Hosseini-Evari et ) sls zsl580 1, ol acs slas
Syl SlgFen g5 &L@}] mbilbas @l., 2020 b

et Lglbd.}.g Slowy
G50 sloan olass p sinlesl sla S blie
J9az) 09 5l sixe (0,5 aw 5l eS (59 1)) )
u‘..\...n Q—éj) of)UgJSJL ;9)..4@ ‘n..\.c Lu‘)...u)o (\c

P9 9088 led Sl p Sl e (IS 52 sla S
3 s O gy LA s 0l (6505l L]
390 StslefT dae 5 5 0 i JS (sl i 0
Wl S (o5 le 4,0 YO sg0 sles g sl
Jsb o LS 5 035 ggeme o2l 8,59 Ll o
DS S22 (55 5 IS 0 Shes (lyie 4 (20lS 590
Sype IS St 3 Shae lyte 4 aals 53 5 s
U

olel Judox g 4y 52

Y a5 SAS 3310 5 5l ooliiwl b lacols s Ll 5JUT
il LSD 5051 51 oolittal b L yuSilio aulio 5
Al pll as 0 0 Jleis| e (o 0als

Jubg 5 il )l
GSale Glike pehe Jlite 5 ool ol
Camnd g (Gne g (LS Slacsgg) B ras g CVE om
v (FVIFM) S1as il jsls a0 picte (il sls
Se Sogime silesl slajles Jles! 51 g 35,
Lo, cilisee gl Lo o (Lo ol e () Jgo)
5 ¥ Jglaz) 090 yustie < /VY L - /VY doe o g LSS
&S Col pagie ol 4 FVIFM Jlaie jo zals (Y
g ool JIol Hlro picmsgid (2iSTy S e 5l (Sa
Eao90 (pl &5 (sl 00l &5 (5,90 Cailow Sl @
AvVarseji ) ass o ¢, Ui o GlblS o Vaens
& Mohammadvand, 2018; Hammami et al.,
e Glgie 4 el opl Jlode zalS sae (2014b
b oaolio ;0 90 plugmgid ol SIS S5
OSale Gras a5 w20 o plas wely jles
5 U Eady dael walize glacdale o oY g

Sl oauis ol olS j0 (6498 éx)‘o)b

slgp plasl a,
Slaws Slio s iglesT slo sz Llie 5 ool ol 51
@ () J9u2) 3gs s gine pliie) S Job g S5
Jlesl &5 05y 9050 (nl Whe 55 xSl anslie
cilys e 1580 o ctulesl (sl g5l
a5 ol ol aplie B @S (Y 5 Y Jghs)
clale b olhaes ae e 0 SV e iSale o)l

! European Weed Research Council



\F.F Okl 5 Hle o) oyleds c“‘.ﬂe-c{)‘}i&j L;Lhuz.ds)j.l 4.1',.:.;/\

axel 5o 5 (V JS8) Ol sgumme glad (o (g5
SR (b il s plie e ol b S4B, olxl
a5 Cowl 00gs (V Jguz) ol sgaome Sy mhaws
Slgi Iy beany 4y Jlal gl (B (olie slge aniles
&) 5 40550 bz o Galejl planil conlply ales
Ole s olS (335 wly S (sl 5550 lacsgasms
By s drog VB pow ASUile Gl polaw &
Jite 1 o5y Joine Sy ooy w3 @bt
S ool 8y o5 g Sile Bras sk
Slass ip iy (F Jgo2) o2 ol e 550 slaa
5 Of9) Sl pas byl o s slean S
slalos ;0 ol e o558 g (aal jles) (iSGile
S8 b g S ale sloslisial gas laie (189, 0 )18
aS 0l odalie pwSale wo o Ve cbale o cuS g
pae Laln o auxaly |y g ulp g0 dga> BB
oy slaw (iSile clale Lyl b nég, Oy
Lylys o ey cpl bclls oialS sy, 5550
Vel Gher glaclale o waS g (89 5l oolil
03958l (6 iz ladn olaws » wScale 8 pae doyo
Bras oy Ve g A Fe Ko moha o 0l
bl gl gy 0p)l5 sl (e SRSale
Soyd o e 3 hid g SIS ey )l S
Ve gl )09 089 E95 90 0 Spae ASale cllile
OablS cel cuSgiw 05 iSale cdalé as o
gy (P S0) al olyae 5550 slaan slasy lo jxs
Slaws zals Eely g, G pas ool Sl gl b
bl Gl s O Jsaz) b g glean IS
(F Jaaz) ols olidll) o 5 glaasy slaws 1S cale
aols jlad o (650 au ol gplie Guass (o
Syiie Brae glajles )5 5 das VA (o))l pas)
e Sy b ol (Rl Bran g eV 5
Hosseini-Evari et ) s &0 0 j0 a0 VIV 5 14)
sloas slaxs 5,50 slas e cialesl o @l 2021
g MSdle Bras pae Ll il o g e 50 520
5 4l hals polie )3 VB g ASGle 3 )8
Dol a5 g0 4y AP g AIA A/ o i 00y Aoy
(Hosseini-Evari et al., 2020 a) 3.5 ,lo cxe o]
SFSe slva o Slos

sSbee el slaygiSl Llie 5 ool i
Js92) 39 Jlogine )5 a5l a8 (59 b ) slaa

doyd Vee g8 Ko molan 000 5y sleas olass
@bl Dslas (89, 08 sk (e S le 08
Bras sy Ve mho (o 5 cllas 0925 (g o cxe
u.Cla ujd.l.c d).m)‘c.’a.uum)o (Q.CB) aﬁ)lf
oled G 0 0l 5y slean olaey b Jee ralS
Luls 0 5 laan slaw o i ciolej] slo,les
Luls jo el cand 4 89, 9 (S cale Cpae pace
olaws (wSale cdale gulidl b g, Brae pac
sheslatal s plas sralS sy, 5, sleas
Sahls ol 51w Jy s 3, sloan slaws rals
5 CoS g 0,5 gz j0 (Y JSE) 00 o33l
3 sa slass (85, B rae pae b anlio jo olas
Qo YA g Ve /Y Copas ) )8 a5l 2eS 59 b
Gro gloan aSul 4 azgi L (0 Jgoz) olo ralS
25 ol a8l (Koocheki et al., 2019) 5,
S olere as a5l eg )3l slass el s

gdse B oo
Bras g WSle it Fohaw blie g colw ol )il
YU NP RSP SUER P FEIR K-
Golod oS5 VA o 0 (F Jouz) 09 Lo sixe
odnline Cudyo Al (ghled oS 5 dw (o L el
doy Ve glie 4 iSaale 0,5 maw 0 050 )5
YAAJyu&L:JWoJJ)ULQH‘oMMyMEJ&
3 D (S5 09,8 Gl S mee B )0 (B A
Aoyl Jade do,o Feocdale b iSale 0,15 Lyl i
u.».s).id; Q‘Mﬁujw U‘cj) )‘ oolﬁ...ml)...:od.m
GrEs slean ol ol 99 9 4w Rl8l s
0,5 5l e e jo dald Jled b anslie jo b o
Al e (S ale 0,5 Fohw plo jo ol (iSGale
ol (Y SK8) wis eamlie )9 09,5 pl ,0 (g0
CeS g pgatar (LS Glages; 0p)l5 (bl
S yo 53 sban adg Gl carse (O Jgux)
doye Bl g clale L pSaale 3l colanwl 4 0l
390955 (nl o 4 adg 5l Ble S oud dpogs jlade
el e e oy 3y ol b i) 435,5
3Gl jo Sl (o550 sl canlin poc

sloay o> 5l e 2S5 51 (A6 By Sl LS



Ve G2 ol F LS S pel e T oS e STl il Al e 1O RGs 5 3 ke

b @S L7 Gig e9)F p0 Zubys 6B
sl blie 5 (Lol 1 b cod lsine
dnglivo gl (wlol 2 (Y Jgaz) 28,5 18 aalos]
SlpiSdle wo,0 ¥e g Ve olan )0 L (Sl
2 Jga2) ab o o Sles cb ) (6550 slaan
2 ety ool lade o piin (Blite ST bt ol
Qoo Feg Ve glacdale 1o g oS g 0 )5 Ll
doyo Frocdale jo yumen b cvalie iSaale
0958 Bole leieay Clais (yeq, 5l ool ( iSCale
Iy b o gm0 glaan o ,Sles 2o 0 ADIA l5ue &
Sl red )3 (53938 s0le 0 )5 pae b anslie o
J5 o Slee (P JS2) ol golidl c pmSale 8 yan
5 Gl Glalol @l b alie (5550 slaa,
polis 5l (Hosseini-Evari et al., 2020 a) ) ,Son
Sl paw wSale aisl alS 5 ool diogs
L8 i 50 Sre

a2 039 el

sloygsl 5l oy e sbean (s Sk
ol b Jgaz) 2dnds olsgme S otle]
T g ol Dok () 5 S g Bras 52
b awslio o jasls pl gouo,0 O/F 5 VOIF ilsdl
(e (VY Jguz) iads $9g38l sole 0,55 pas
GSaile Brae pohue (led o a3lh (nl e
(Sl 0 )5 pas) valls Lo 5l iy (cond sk
slas ol lad byl 450 als (VY Jgaz) 09
Aol 55555 L 9 (5xles 1 Sl ol ok
clale jo LliEl (Ve Jgaz) og jlo gme 136 (sl ls
a2 0jy el Gl cge VB g Sl
doy3 Voo BV e polie o iz ol ol (550
S975 Slse olel glds ead Ao clale
chile woyo Voo mhaw o asls ol jlade sl
pas Hled 3l s s, AVIF Gl A conls dogs
—dale G Y pgw (VY Jguz) g iScale B pas
Slld oS cwl Glagym g ol S
sl L 5 3ls 0 fasle 1 T 3aS 528 5158
lapy] S ye cely ol (ol 50 55,05 5 59,50 @dle
s>y cpl b (Dehghan & Khara, 2021) s5i o
6ok Sl olyie ol Glas (G955 abejl @mls
S e (] B pan i 59,08 S hle (il B e

3leolarul pae byl s jo ¢ blie Sl gl Lol . (Y
@ (o g (BS99 90 2 o)l (Sl
Sl el ) 5, sleds o Sles Olae (489, (ogax
Sl pSaale clale GalBIL (s, 0,18 pas Jled o
Sloa o ,Shes 5l oad apogs jlade doy Vv 4 jho
Yo d i 5l GESGile cdale 53l b alS
Slaie gy 0,5 ool dpogi e do o £ o T
Tobe o Jy by slean o Sles (Rl sl
doogs lode duoyo Vee g Al) wSaale clale oYL
ol eS|y chan ol lade Clase 49, 0,8 (00l
09y 08 poe Lalyd 58 ) glaaiy o Shee (i
Bras pac slajlas 50 o)1 ke o yieS g iSile
woys Aecble 5 Slae (585, 3 )8 xSl
39z 45 dal Cawds Gldie (yEg, Bras x iScale
Clale ) s o (0 JSK5) axmals YS! il YV
Ao YEIV ol 4 Olase (484, 5l oolaiul « S ale
bawslie jo o, /7 lade 4 oS w5l oolawl 4
G ) ) slady o Sles (50938l 03le 0 )5 pue
oRSdle 9,8 VL zolaw ;5 (pizen (A Jgoz) ol
0, Slae jladie (ouls arogs Llado oy Voo B FY)
Sl arg b Jooz) o5 Iy 22 5 slaasy
W8 Loy 5 il 51 528 59 b 2y 550 slaan
Koocheki et al.,, 2019;) wiwe 2uol5 lg
5o bas pl o Sles g olaas zals «(Fallahi, 2022

S P )
5 srtolej] (sl blite 5 ol S ey 5o
Losie 55 sloa o Shae 25 le il i
I LY Jpa2) 532 Jssinn 05 F B Y 5 L
09,5 pl o e slean o Slae ((wSale clale
GrieS g rkb ol plas (il sais) (S
Voo sk )0 oo gt 6550 slaan o ,Sles
oS b ol iSile 50 aog Ll doys o s
- P I C I PRES BIRUCO NI CES BV 4 )
I el (s n Sl ) oolisd (slee
PR FLY (Sig09)5 50 ole; 55 slaay s Sles
Slod b amlie jo (> (6550 slaan JS 459 55 5
RSP sS sl e gladile Stws ey
Sadrabadi ) wols zals |, polie opl o zScale ;|
slavas o Slee (Haghighi & Ghanad Tosi, 2016

2 ACCase activity



\Fe ¥ OMU)JL« ) a)uc“‘u\l},-cb‘ficjdhﬂj}é 4;»}5.?\'

3 an 5y bwgie @)l ook (Swly S
sl ool il (alS Ly G5 b))
VB pg 2SGle @ Glyde ol S el oS cSlis
Sl ¥ ol b Ll po Gogi8l Slse g
o 9 0dd [zl de e e o (eSS Slaglej]
039 Ot Lemad Sl 50y Syso (0,5 aos
sl Sl alea plail Gj9 4 5550 slaan
SN L O Jgaz) ais casline ool sle eSS
OV Jgaz) iSdle s O Jga) (89, B pae w929
olis a5 ols il o sk |y ety ol ke
slge duze Jl p Yleisl olge ol 05,15 a2
oo g 05y Jad sletl [0 oS p0 oad 0SS
ol At o5 ol anils e Sl gyie sl
9 09y 28 Sl (Vg ¥ Jslaz) S 59 hals
slady bwgie (59 9 08ee alEl 5 2Scale
stlis Gubesl o il 005 (VY 54 Jslox) (5,550
Olries Sl p 4 an (g (e S 4050 a5
il B pae (VB pow 35hie Bras slajle )
slacile JuS g wald (oS 5 SV g
g O/IAN YIAY FINY ol ey sewd azg Jlend 9 5,2
ol %4, a5 (Hosseini-Evari etal., 2021) g Y/AA
Srae Lyl 5o an Gi mew ORIPD » S
D)l Sloen G515 Ghalejl b VB jsw 25 ale
Solw pB)l 5o a5 ol (Lis Lgw (59, (Ao gl
S92y b VB g iSile Brae Sl 0 S
plsl & (s Il (359 S olS (S 02y (palS
as (Hammami et al., 2015) 5 5 1oy ial3dl olge
a0 Samd GRIP 2 (S G55 GlesT @S L

38 Slgen (S ile Sras a uly j0 S p

aiile (4) (e ) plil 08 4 bgy o Slas 1 (S
5o Jleiml Gl andl oy o9 |y 4 (59 awgie
olS yo jus obul b wSale pl O pae a5 o ls 3424
plail o 35 508 Capz po olS elds iiSTy ol yae
Loy ol odd crge |) sliy Lt g (an) 2SS
—a 4 Sy glolge JUSH o (F Jgo2) S p 059 S5
) olS iS5 plail ad) (ll Slage 550 slo
A Gl (g9 ST pl LSS il 00,5 ool 8
olostinl o b Su)l pglas Loy Ss5 ales]
4 odile dap duw dga> Alold o VY g S Cale
b )3 Sl (oo g 0l B pae (lhe ad; Juad ples]
it 9 o el ol Sl ales Slos o5l o
slas 59 awge polde ails oL, JB oL
Sy plie 5l 5 0mb Cilie 4 agh cnl 5o 6550
Aghhavani-Shajari et ) slac 50 Slisle;l jo ool
al., 2017; Koocheki et al., 2019; Hosseini
9 b syl sy 5l as (Evari et al., 2020 b
E5050 (yl s cilos S oolaiwl S5 yiolejl b aslice
ileil 5o (F US5) s s 5l i S5 ) 30
Al o y95 3 slae e Dlinlejl b amlio jo (S92
Sgazme e j3 (G935 Ghalejl oz dwsye B
bhug olad Cosguone Sy sl oals 1zl lals
R IR WK SR CA{ SOV [PITP R CR P SO K 4
Sy slml S eany (9 byt (2alS (] sl &5
OIS Lazo 30 0lS Bl eizran il o o]
P gY Joha) S Jsb azgs LB fall corse
Behravan et al.,) lac,e lisle;l b aslas

2016; Sadrabadi Haghighi & Ghanad Tosi,
& Fimgid Slge 4 ldan wb, a5 bul 5l g ol (2016

2 Pane g (BLF Glagyiy; b Gadli yo SOV pgu ASile il als Folus 1 (Slaye (aKilee) il slg 42325 gulis ) Jgux

olAe ol plail a5 Judg oA (il ol
Table 1. Analysis of variance (Mean of square) of the effect of reduced levels of super gallant herbicide in combination with
vegetable and mineral oils on chlorophyll fluorescence and aerial part growth of saffron

Sl el gola @olil axye by gl S ol Spdsk SR SS e
5.0V D.F Al &y e Leaf number Leaf length Leaf dry weight
Fv/Fm

e

. 2 0.0000102 1.17= 4.8402 218.86™
Replication
A) g, s
( ‘) o ‘.J' . 2 0.00004 1= 4.920 0.51m 302.89
Oil application
(B) a5idle oo

.. 5 0.000070= 4.63m 1.18= 215.39=
Herbicide levels
Sz il . . . -

10 0.000060% 2.40% .46 511.36
AxB
Uas
34 0.000042 2.05 2.14 139.45

Error
) )y o oo
() =l e 0.89 30.660 12.27 29.76

CV.

Sosne par g ds s )l mla b e e s 1S 68

** and ns are significant at the 1% probability levels and not significant, respectively.
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Table 2. mean comparison of the simple effect of oil application on chlorophyll fluorescence and
aerial part growth of saffron

e & it il 9l Conmnd Sy dlan Sy deb S g S B
Treatment JORPS Leaf number Leaf length (cm)  Leaf dry weight
Fv/fm (No. per plant) (g m?)

S 0.726° 5.28° 12.06° 39.44%
Sitogate
i o 0.729° 4,378 12.00° 35.69
Arugula oil

do ) aalis
L 0.7292 4.36° 11.742 43.882

Control (Distilled water)

izt (LSD) s sxe M) 8l 9051 ool 2ioyd & Jlais] zaws 13 I cine M) 28 S jiio By o Bl (gl (slo 6 Silo gt 5o
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Table 3. mean comparison of the simple effect of different levels of super gallant herbicide
application on chlorophyll fluorescence and aerial part growth of saffron

(o0l dpogi ludlo 3l wusy3) slowd 4 o (il yold o Sy olass Sedsb Sy SiS 039
Treatment (Percentage of Jriges Leaf number Leaf length Leaf dry
recommended dose) Fv/fm (No. per plant) (cm) weight (g m?)
0 0.728% 4,200 11712 46.66°

20 0.727° 4.20¢ 11572 32,770

40 0.727% 4.04¢ 11782 40.00%

60 0.734% 5.60° 12532 40.27%

80 0.726° 4.40%¢ 11.80° 35.83%
100 0.726° 5.57% 12.20° 42.50%

iz (LSD) s xe M) J8his 9051 (olusl p dioyd & Jlazn] gaws 13 I cine M) 18 S jiie o o JBlais (s (slo ko ygim 5o )
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.

70 2 = Control (Distilled water) = Sitogate oil = Arugula oil
60 ab LSD=19.59
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3 e
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(00 Aoy Hlado jl duopd) CoVB pow LiScale clale
Levels of supergallant herbicede (percentage of recomended dose)
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Fig 1. Interaction effect of Supergallant herbicide levels and natural and mineral oils on saffron leaf dry
weight
izt (LSD) s sime M) J3las yg0j] olil s doys 8 Jlais] gedaus 3 5l sine M) 336 S o (b Ky Jlas (sl slapuSle
Means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Table 4. Analysis of variance (Mean of square) of the effect of reduced levels of super gallant herbicide in combination
with natural and mineral oils on the number of replacement corms of saffron in different weight groups

Ol s’ 2sbin sol3l as 0 ilize 39 ey ,S )0 (5550 gl ad Slusi S50 sleay 5 olas
S.0.V Df Number of replacement corms in different Total number of
weight groups replacement corms
<3g 36¢g 6-9¢g

|55
I L 2 2369.79% 2638.88™ 4.16™ 11050.34¢¢
Replication
A) hég) pne
() ot 3y 2 47421.87% 555.55% 243.05™ 51588.54
Oil application
B) Jisike ~
) . el 5 5845.48 2361.11= 437.50™ 6637.15™
Herbicide levels
Haze i - - “

10 66657.98 1166.66" 118.05 68803.81
AxB
Uas

34 18754.59 1168.30 3.79 18525.83
Error
Sl 2

- 22.74 33.25 46.74 19.19
C.V. (%)

Bre pas g oy N Jlan! w3 ) xe ol 54 NS g s
** and ns are significant at the 1% probability levels and not significant, respectively.

Alie (39 laog,S 50 o)l he] 50 Glady Sland 1 (E9) s 00l il 4y bgi e Silee dumlie gl B Jgox
Table 5. Mean comparison of the simple effect of oil application on the number of saffron replacement corms

in different weight groups

sles alises i slrog T 10 (550 slaasy dlaas slaa J5 slosy
Treatment Number of replacement corms in different Py
weight groups (No. m?) Total number of
replacement
<3g 3-6¢ 69¢g corms (No. m?)
o 595.83% 97.22° 8.332 701.39%
Sitogate
e 48
ot 554.17° 102.78= 2.77° 659.72°
Arugula oil
ie ) sals
(e ) o 656.25° 108.332 1.38¢ 765.97°

Control (Distilled water)

iz (LSD) s pixa EMS! J3las cygafl polol pbaoys 0 Jlain! mhows ol ine YS! 4315 S i B> S J3as 1)l sla Sl gt 5 o
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Table 6- Mean comparison of the simple effect of different levels of super gallant herbicide application on the
number of saffron replacement corms in different weight groups

(0w a9 e 51 22 33) lons it 59 5Wog )5 33 (5555 Sl Slams P Gladsy JS slaxs

Treatment (Percentage of Number of replacement corms in different weight Total number of

recommended dose) groups (No. m?) replacement corms
(No. m?)

<3g 36g 69g

0 579.172 94,442 0.00¢ 673.61*

20 602.782 86.11° 8.33» 697.222

40 619.442 86.11° 16.65% 722.222

60 638.892 108,332 0.00¢ 747.222

80 569.442 119.442 0.00° 688.892

100 602.782 122.222 0.00° 725.00*

iz (LSD) Y ime 83! Jilas cgail (old 3 2um o & Jlois] o )3 )l 2ae MS] 23l S e s SO Jilis (s (clapaSile oygi p2 0

In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Fig 2. Interaction effect of Supergallant herbicide levels, and natural and mineral oils on the

number of replacement corms of saffron in the weight group of lower than 3 g.

A (LSD) s gxe M3 Jolas 9051 Lolul p 2o y> & Jlotnl rans 53 )l gxe M3 136 S yiio By S JBlos (sl glapSilio
Means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Fig 3. Interaction effect of Supergallant herbicide levels and natural and mineral oils on the
number of replacement corms of saffron in the weight group of 3-6 g

Ais (LSD) o sime 3] Jolus 9051 olul g dioyd & Jloss prbans )3 I sime M) 188 S o Gy Sy JBlus 6l (sl pSilio
Means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Fig 4. Interaction effect of Supergallant herbicide levels and natural and mineral oils on the total

number of replacement corms of saffron

it (LSD) s gize M) Jilus 905 Lolusl 2 o y3 & Jloss] rdaw 53 o sime 3N 38l S jidio By o Jlas (sl (slouSileo
Means with at least one common letter are not significantly different at the 5% probability level using LSD test
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Table 7. Analysis of variance (Mean of square) of the effect of reduced levels of super gallant
herbicide in combination with natural and mineral oils on the yield of replacement corms of

saffron in different weight groups

Ol gt 2abo a0 Ao ()9 oy, 5 10 (g 50 sy o ,Shos ey J5 o Slos
S.0.v &7 Yield of replacement corms in different weight groups PICEN

d.f Total yield of

<3¢ 3-6¢ 6-9¢g replacement corms
‘ o
- L 2 8727.57™ 18089.32"™ 3.58™ 71604.94"
Replication
A o . -
( .) o) Exae 2 36920.42" 1932.03™ 13032.06 40290.71"
Oil application
B) sails
® "”S Tyl 33777.89" 54715.48™ 23624.00™ 45450.26"
Herbicide levels
lizo

ixB” 10 36301.47" 144400.17™ 6471.78™ 43415.71"
s

34 12132.67 16226.67 25.76 43133.86
Error
Oy o pud

- 29.43 31.65 16.48 25.72
C.V. (%)

gxe pae g doyd Y 9O Jlosin! pdaws )0 )y xe a5ty NS g s i

* **and ns are significant at the 5 and 1% probability levels and not significant, respectively.
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Table 8. Mean comparison of the simple effect of oil application on the yield of saffron replacement corms in

different weight groups

e e g gleg S 59 55 glaady 9 Slos slaas J5 o Slas
Treatment Yield of replacement corms in different weight groups (g m?) Sy
<3g 36g 69¢g Total yield of
replacement corms
(em?)
S
= 390.83 390.69* 61.382 843.06*
Sitogate
Glis i,
e oms . 322.92° 410.49* 20.13% 753.75*
Arugula oil
(haie ) 28l
Control (Distilled 408.78* 405.90* 10.83¢ 825492
water)

iz (LSD) o ine 8! J8lis ygnf] olud pasys & Jlazs) mdaw 5 )5 e GBS 4l o5 e G SO fBlas (]l slagnSilen (ygnm pn 30
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD

test.

ey, 50 ylyhe; 5,50 Gaasy Sty SV ygu GiTiile Zglaw oobu il 4 by po (Siln dnglile gulii A Jgu
e JP ST
Table 9. mean comparison of the simple effect of different levels of super gallant herbicide application on the

yield of saffron replacement corms in different weight groups

duesi Hlade 31 dsyd) e alide Jig geg S 40 5550 glaaiy o, SUec gy I8 5 Sle
(00l Yield of replacement corms in different weight groups Sy
2

Treatment (Percentage of (gm?) Total yield of
recommended dose) <3g 36g 6-9¢g replacement

corms (g m?)
0 425.28° 297.78¢ 0.00¢ 723.06*
20 407.22% 343.06% 62.77° 813.332
40 425.002 362.78bcd 121.942 909.722
60 394,223k 471.11® 0.00¢ 865.00°
80 291.11¢ 452.78ab¢ 0.00¢ 744312
100 302.22%¢ 486.67* 0.00¢ 789.17*

izus (LSD) o ine M3 J3as oygail ol 5 son 0 Jlezs! gl o o ine BMl 136 S e B o S JBis g slagnSile gim 52 50
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD

test.

925 slaprfa,s b @28l jo Ca¥lE g (ASile adly lals zohiw )T (il po (S0lie) (il )lg @32 ol Ve Jgu
Qe 30 Sy 550 sladls 1yj9 Camd g S5 SLS (459 44 (339 (wSile g (Fame

Table 10. Analysis of variance (Mean of square) of the effect of reduced levels of super gallant herbicide in
combination with natural and mineral oils on the mean weight of replacement corms, total dry weight and
corm to leaf weight ratio in saffron

Ol 2o a0 POl i eile glealigi camd gleasy) J5 SIS 5
S.0.V sol3l GBS Ay shel g 530 Sy g (Fyg 5

d.f Mean weight  Mean weight Replacement Total dry weight

of of main corms to leaves  (replacement corms
replacement replacement weight ratio and leaves)
corms corm

1<
A5 L 2 0.030 0.211= 512.720 67510.092¢
Replication
A) iy, i
W) ofs) e 2 0.133% 0.417% 119.77% 45661.48%
Oil application
B) zsils ~
) . gl 5 0.028 1.689" 207.85% 44327.25
Herbicide levels
Hiza

10 0.149 1.037= 157.90= 50108.08=¢
AxB
Uas

34 0.110 19.25 173.15 44190.49
Error
‘:".m*" [y

- 28.15 25.58 55.48 24.81

C.V (%)

e pis 5 3030 Jlas! law 53 )l ae a5 54 1IS g #
* and ns are significant at the 5% probability levels and not significant, respectively.
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Fig 5. Interaction effect of Super gallant herbicide levels and natural and mineral oils on the yield
of replacement corms of saffron in the weight group of lower than 3 g
iz (LSD) o ine M3 Jolas g0jl bl 3 2o ys B Jloss! a5 5l cime OS] 336 S e By S Jolus (s slapSibe
.Means with at least one common letter are not significantly different at the 5% probability level using LSD test
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Fig 6. Interaction effect of Supergallant herbicide levels and natural and mineral oils on the yield

of replacement corms of saffron in the weight group of 6-9 g

Sz (LSD) s gize M) JBlus (9031 Lolusl 2 o p3 & Jloss] grdaw 53 o gime N3] 331 S o By K s (6l (slouSileo
Means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Table 11. Means comparison of the simple effect of natural and mineral oils on the mean weight of
replacement corms, total dry weight and corm to leaf weight ratio in saffron

Sl i eNle a2 (339 el Ay (jg com —dy) IS SKLS (39
Treatment SRS 4y shol 550 Sy 4 g5 (S 9 srs s
Mean weight Mean weight of Replacement Total dry weight
of replacement  main replacement corms to leaves (replacement
corms (g) corm (@) weight ratio corms and leaves)
(gm?)

o 1.278 3.10° 25.60° 882,507

Sitogate

e 0T 1.16° 2.93° 24.76° 789.44°

Arugula oil

Control (Distilled 1.102 2.79% 20.772 869.38°

water)

iz (LSD) s ixe M) J8his 9051 (olusl  dioyd & Jlazn] gaws 13 I dine M) 18 S e o S JBlis (sl (slo 3 Silio ygim 5o )
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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Table 12. Means comparison of the simple effect of reduced levels of super gallant herbicide on the
mean weight of replacement corms, total dry weight and corm to leaf weight ratio in saffron

dpogi Hlado I weyd) Hlowd 8 39 (Sl @SS A 039 (Rl laals (359 o —d) J5 LS (39
el

Mean weight of main

replacement corm (g)

(Srggrpsogle
Total dry weight
(replacement corms

Sy S0
Replacement corms
to leaves weight

(o0 G0 A
Mean weight of
replacement

Treatment (Percentage of
recommended dose)

corms (g) ratio and leaves) (g m2)
0 1.11° 2.15° 16.682 769.72°
20 1.252 2.78® 28.882 846.112
40 1.242 3.078 23.482 949.722
60 1.182 3.122 29.182 905.28?
80 1.142 3.112 23.402 780.14¢°
100 1.152 3.392 20.65% 831.67°

A (LSD) o gime dM! Jolas 9031 bl p duo > & Jloin] grbans 5 513 cime BB 136 S jio > S J8lis (il (clav(pSilio g s g
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
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—£9) b @il 50 COYB pow JiSUile il Sl zobw FT (Gla o (55lie) (il ylg 4132 @S WY Jgua
Olyae; (P p Fume g (2LS sl
Table 13. Analysis of variance (Mean of square) of the effect of reduced levels of super gallant
herbicide in combination with natural and mineral oils on the flowering of saffron

& s’ 23bo 8151 a0 J5 slass ¥ J5 o Sl Slis IS Slos
S.0.V D.F Number of Fresh flower Dry stigma yield
flowers yield
<
e - 2 2.05m™ 0.22m 0.00004"
Replication
A L .
U2 by Sy 2 95.55™ 10.28™ 0.00154"
Oil application
B sl
(B) il g 5 179.20™ 17.80" 0.00293"
Herbicide levels
Jilize ! - - -
10 48.35 4.94 0.00076
AxB
s
34 2.33 0.18 0.00003
Error
Olyass b
- 57.24 50.66 54.68
C.V. (%)

Mgine pas g dopd N Jlais] mdaw )3 I3 pize ad ey NS g s
** and ns are significant at the 1% probability levels and not significant, respectively.
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Table 14. means comparison of the simple effect of natural and mineral oils on the flowering of saffron

o J5 olaxi JELEYCIPe S IS 0 yKlas
Treatment Number of flowers Fresh flower yield Dry stigma yield
(No. m™) (gm?) (gm?)
e 533a 1.70a 0.0212a
Sitogate
Clita o
ot 1.77b 0.55b 0.0073b
Arugula oil
io ) aals
(e ) 0.88b 0.27b 0.0036b

Control (Distilled water)
s LSD g0l ol o3 0 Jlazs! gl 3l i GBM31 236 S e B> S Jilis (gl (sl aSilen oyt 4o
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test

Olyaes (Pl SOV ) g (i ile Z gl oolu 1 (Sileo dglie N8 9o

Table 15. means comparison of the simple effect of reduced levels of super g herbicide on the flowering saffron
deogi lade 5l aoy3) slew J5 slaws PS5 2 Sles Suis VS 5 Sles
(sawd Number of flowers Fresh flower yield Dry stigma yield

2 -2 -2
Treatment (Percentage (No. m™) (g m™) (g m™)

of recommended dose)

0 0.00¢ 0.00¢ 0.00¢
20 5330 1.70° 0.021°
40 10.672 3.350 0.0432
60 0.00¢ 0.00¢ 0.00¢
80 0.00¢ 0.00° 0.00°
100 0.00¢ 0.00¢ 0.00¢

iz (LSD) s ine B3] s g0l (ol sy & Jlazs! o 3l ime BME8] 431 S e G Sy il () oSl gt o
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD test.
P9 s VO al (GLE o 5 5ty a2 )Sles dlaed Lo (ol ool i 090 om el ¥ o S ol
The area of each pot was 400 cm?, so to convert the yields to g per pot, divide the yield numbers by 25.

9 AL gy, b Gaali 50 CV Iy om isale aidly fals Zolaw Jilite 51 4 bor o (nSileo Gluslio guli V8 Jgux
O8] BalS i (Fune
Table 16. Means comparison of the interaction effect of reduced levels of super gallant herbicide in
combination with natural and mineral oils on the flowering of saffron

Crfey Ee e ) aee ) A5Gl pala B olaad Ao il Sn Al o Sl
0Oil type [ERE Y Number of flower (No. Fresh flower vield (g Dry stigma yield (g
m?) m?) m?)

Herbicide levels (Percentage
of recommended dose)

0 0.04 0.04 0.04

20 16.02 5.12 0.0642

S 40 16.02 5.12 0.0632
Sitogate 60 0.0d 0.0d 0.04
80 0.04 0.0d 0.04
100 0.04 0.0d 0.04
0 0.04 0.04 0.04
20 0.04 0.04 0.04

wlits g 40 10.6° 3.3b 0.044°
Arugula oil 60 0.04 0.04 0.04
80 0.04 0.04 0.04
100 0.04 0.04 0.04
4] 0.04 0.04 0.0d
20 0.04 0.04 0.04

(oo ) 2ali 40 5.4¢ 1.6° 0.022¢
Control 60 0.0d 0.0d 0.0d
80 0.04 0.04 0.04
100 0.04 0.04 0.04

iz (LSD) lo ze 8] Jolis cypail oll o aeys 8 Jlazs) el )3 )l 2as B8] 288 5 pmia s G Blas 2l ela S0l g a0
In each column, the means with at least one common letter are not significantly different at the 5% probability level using LSD
test.
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