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Tablel- The soil physic-chemical characteristics of the experimental site in a 0-30 cm
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Figure 1- Monthly rainfall and average temperature during the two growing seasons (August 2016 until July 2018) (lran
Meteorological Organization (IRIMO), 2018).
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Table 2- Technical information and rates of adjuvants used in the experiments
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Table 3- Visual evaluation of herbicides damage to weeds and crop based on EWRC scale
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Table 4- The weed density of the experimental saffron field before spraying
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Hordeum spontaneum C.Koh. Poaceae 5 6.8
Hordeum murinum L. Poaceae 10 13.7
Cardaria draba L. Brassicaceae 15 20.5
Polygonum aviculare L. Polygonaceae 19 26
Cirsium arvense L. Asteraceae 3 4.1
Achillea millefolium L. Asteraceae 7 9.6
Malcolmia africana L. Brassicaceae 3 4.1
Adonis sp. Ranunculaceae 3 4.1
others 8 11
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Table 5- Analysis of variance (mean squares) of dry weight of broadleaf weeds in different treatments
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Table 6- Mean comparison of weed biomass (g.m) in different treatments

o iR sbdle SUis (459 i sleaile SUis (59
Treatment w59, VY S Sam 59,80 Sy
R . 5 Lo 5 byouw
oSl Spae ik 59581 83k .dw ’ -‘_;w ’
. Herbicides rates ’ Dry weight of broadleaf Dry weight of broadleaf
Herbicide (g i.aha?) Adjuvant weeds at 21 days after weeds at 45 days after
treatment (g.m?) treatment (g.m?)
Hand weeding s> sug 7.92 8.53%
Weedy check S ;g aals 144.98¢ 168.89"
sk o] 700 ; 32.13b 15,80
Oxyfluorfen
sk S 480 - 45,08« 20.05bcd
Oxyfluorfen
sk 5] 480 W Sagen 47.31% 20.91bc¢
Oxyfluorfen Humix 99
sk 5] 480 e g 45.24¢ 17,665
Oxyfluorfen Citogate
S 500 - 49.96¢ 24,130
Oxadiazon
ol 375 - 64.62" 29.22¢fs
Oxadiazon
okl 375 W Sagen 62.641 27 400
Oxadiazon Humix 99
oasls] 375 o 60.57¢" 24,02
Oxadiazon Citogate
09255 o) 10 _ 49.73¢ 18.07%
Rimsulfuron
09255 o) 75 - 61.58f 33.82
Rimsulfuron
99)9‘."19“" 2) 75 A wg*“?*“’ 59.93¢f 28.064f
Rimsulfuron Humix 99
99)9‘."19“" ™) 75 “"59‘“" 51.28d 23.52bede
Rimsulfuron Citogate
Onpag2 ¥ Ll s 150 - 34,75 18.73%
Dicamba+ Tritosulfuron
S et i 112 - 49.35¢ 35.719
Dicamba+ Tritosulfuron
et i 112 W Sage 49.63¢ 31.22¢
Dicamba+ Tritosulfuron Humix 99
99»@19“9@.)3 + Lels” s> 112 “‘59““ 37.5% 30.98¢f
Dicamba+ Tritosulfuron Citogate
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In each column means with same letter according to Duncan’s test are not significantly different at 5% level of probability.
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Table 7- Visual evaluation of herbicides injury on saffron in different treatments based on EWRC scale

slowd EWRC wlw! 1 souda b, Ol pos
Treatment Saffron phytointoxication (EWRC scale — Notes 1- 9)
Sk Sy e ide38l s3le ] 3 v o= 3 Vel 3 A 39 £y
Herbicide Herblpldes Eates Adjuvant Slos Sload ;! o sl 5l
(gi.aha™) 7 DAS? 14 DAS 28 DAS 42 DAS
Hand weeding s> ;s 1(0)° 1(0) 1(0) 1(0)
Weedy check s ;s sals 1(0) 1(0) 1(0) 1(0)
sk 5] 700 5(125-20)  6(20-30)  5(125-20)  A(7-12.5
Oxyfluorfen - (12.5-20) ( ) (12.5-20) (12.9)
sk S 480 _ A(7-125)  5(125-20) 5(12.5-20)  4(7-12.5)
Oxyfluorfen
sk S| 480 W Sngen 4(7-125)  5(125-20)  4(7-125 3(25-7
Oxyfluorfen Humix 99 (-125) (12.5-20) (-125) @5-7)
05k o] 480 S 5(125-20)  6(20-30)  5(12.5-20)  4(7-12.5
Oxyfluorfen Citogate (12.5-20) ( ) (12.5-20) (r-12.5)
093l 500 3(25-7)  A(7-125)  5(12.5-20)  4(7-12.5
Oxadiazon 25-7) (7-12.5) (12:5-20) (7-125)
093k3l5S) 375 2(1-2.5 3(2.5-7 4(7-12.5 3(25-7
Oxadiazon (1-2:5) 257 (r-12.5) 25-7)
0al5S! 375 W pSngen 2125  3(257)  4(7-125)  3(2.5-7)
Oxadiazon Humix 99
0al5S! 375 N 3(2.5-7) 4(7-125)  5(12.5-20)  4(7-12.5)
Oxadiazon Citogate
092585 ) 10 2(1-2.5 3(2.5-7 5(12.5-20 6(20-30
Rimsulfuron - ( ) ( ) ( ) ( )
092585 ) 7.5 2(1-2.5 3(2.5-7 4(7-12.5 5(12.5-20
Rimsulfuron - ( ) ( ) ( ) ( )
0995 ) 75 W g 2125  3(25-7)  4(7-125)  5(12.5-20)
Rimsulfuron Humix 99
09255 o1 75 S e 2(1-2.5) 4(7-125)  4(7-125)  5(12.5-20)
Rimsulfuron Citogate
0993 T LalS o 150 _ 2(1-2.5) 3(25-7)  5(12.5-20)  6(20-30)
Dicamba+ Tritosulfuron
N 112 2(1-2.5 3(2.5-7 325-7)  4(7-125
Dicamba+ Tritosulfuron - (1-25) 25-7) 25-7) (7-12:5)
Oppgugsp ¥ Lab b 112 W pSagen 2(1-2.5) 3(2.5-7) 3(2.5-7) 4(7-12.5)
Dicamba+ Tritosulfuron Humix 99
Ongege s ¥ Ll b 112 oS e 2(1-25)  3(25-7)  4(7-125)  4(7-125)
Dicamba+ Tritosulfuron Citogate

sy ] ams 59y Slass
2 Days after spray.
Any e s |y lde; a4 Oylud oy sl 30 slael P
b: The numbers in parentheses indicate percentage of damage to saffron.
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Table 8- Analysis of variance (mean squares) of saffron traits in different treatments as affected by herbicide type and

adjuvants
E 5ot WS > Sbd 43
s J5 dlaws bds 5oj et ~ 09 S50 &y dlaxs was IS 39
st >) Flower Sid Sy ) .
e sl Flowers fresh . ] : Number of Total weight
S.0.V &2 number weight Dried St'gm? Leaf dry replacement corm of corms
df (per m?) Q n%‘z) yield (mg.m welggt (per m?) (g.m?)
: (9.m?)
)l’&) . 2 13.018™ 2.4m 166.76™ 184.75™ 158.85™ 5171.44™
Replication
et 17 *270.2 48.57** 5690.53** 667.34* 2547.4** 43000.9**
Treatment
ialegl (slls
34 13.05 2.58 372.13 128.25 399.12 2459.48
Error
Sl 7.6 8.56 9.91 11.52 11.48 7.48
C.V. (%)

s 1) s )d ()3 xe g 0 s jd 45 ixe (63 xe pie 0aimd (Ui a5 5 4y ek g % NS
Ns, * and ** represent non significant, significant difeerence at 5% and 1% level probability, respectively.
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In each column means with same letter according to Duncan’s test are not significantly different at 5% level of probability.



Yor

5 4223

,CA.:‘)

5§98

s

O

al>

1A 5l Foylad A

"S3pIaLQIaT 110 AT) JO ISISHOD SIURTTIERT SO5I12A UOIJINSONI] +EQUIEDL(T JO ISISU0D sjuaunean Jo uosiedmo?) 19
¢ e 1P ) s o e 4 (EHREED TR ST ol el sy
"§3PIIGIaT J3TI0 ST JO 1SIST0D SJUIWIEAI] SNSIDA TOMI[ASIITY JO 1STSU0D SJUSTIEST] JO nostredimo;) ¢
g e £ o] s At o K ) ol sy
"SaPIOTQIAY IO 21 JO 1SISU0D SIUATMERT SNST2A UOZEIPEX() JO 1S1ST0 SIIDWIEAR J0 n0siedmo)

Py

$ 7 £ o] g | AET K S e sy
"SPIANGIAN IO I JO ISIV0I SJUIMNELN SNSIAA TIPIONIAX() JO 1SS0 sJuauneas Jo vosiredmo) i
sy St ol o (57 g0 R e o) R ey
“3TO[E APTIIQIAT JO 5150 SUAUAEAN SNSI2A XIGAY + 2PIANGIaY O 1SISU0d sjUatnean Jo nostedmoy) ;7
¥ 5P o gl kg K i g e
“2TO[E 2PIAIGIAY JO 1SISTOD SJUDTIER SNSI2A NEFONY) + IPIDIGIAY JO 1SS0 S)UATHEN Jo nosiedmo) o
v el g 4 o HE P eef g
“fJaanadsa1 *Arqeqoad [243] 04T PUE o< 1B IWENNUETS TUEDIINETS vow Juasadal ., pUE , ‘SN
sur # € s o o Do e o 5% oy ol mopd gy € e T8 o eropd (e

#x88 €19 SA LTTES w5 LT 54 GE°EST #CE 6 A LTI sl LT SATEOLT #x8C LT SAR0°9T =807 LT SA QT8 =80 08 SA TR 9
#x88 19 SA GGG w5 LT 54 EOTST =x(L £0 S 0[88 =1 LLT 54687001 =80 LT 54001 m 30 LT 54 [§7ST #x£0775 SALOES ¢
«BEE10 SA 0C°060 wGF T0T SA +6T81T w (EEG A R000T «CULLT SA 07007 =80 LTS G161 wd0 LT SATOT =£0° (8 A GG 3
+x88 19 5L 30776/ w57 TOT 84 B4 C0T wxll L0 SAETTIT  waCTLLT SACTBET +x80 LT A [L'TT =80 LT SATOR] =£0° 08 SA T £
w3/ "£99 5A 08 FR0 @ §LT 54 G0ELT m5L 66 5L CETOT mi g 96T 54 86°T0T sl [ 6] 5400761 w60 S 697 m9TEE SRR L [
w L £89 SA F6L0 mO0BL] SACTTLT bl 66 A RTT0T a (e 06T A pTL6T m [ 1761 5A 0761 sl 67 54 S0FT #0185 SA CORF I
(pws) (ws)
JUATET] JALE S4B Cf JUATIERD] JAUE SAEP
(W) (71 12d) w02 (pwrE) (-1 “Fw) (7w 5ad) e spaas Jo BRI AT [7TE spaan Bam A1g norsHEdmod
S0 J0 M el wewedpdarjoquny  yFem LpJea pratd BmEns panq 12QUINT $12M0] ] W (e by | [euodonuQ
g0 ..u.._]_ T.we._. & s n.ﬂ._au At m_‘.J b3y _..ﬁ..ﬂ u.J.,.men SuF e R .m._]_ £ g .._._._..né._mn._ ¥l 74 L e .._._.ﬁﬂ._mu el WA 05__...J_.u Mﬂma.j

STLI0D J0 JySram pue Jaqunu “ppard emins paLp “IaquING s12A0[F U0JJTes “)ySam LIp paas U0 SHUITEAL) J0 103)J3 31y uostiedwmod [euoSoniq) -o1 2[qeL
el . - M«ma._u a Folgd _wJ,Tuj e e u._...jﬁm., &b ere g €0 e S §oe Ty e .ﬁu.@.«_n__ &0 fala wom # e Ll M«ma._u



YOV i Spone 52 slocile J,55 50 acsgarsl b of jon a tScale 0,115 4lSel () 63y Kot g (5 y2] (simans

9 0958y Syeiomp—w S ile ©)lud ) p
> a8l (i plyde) g9y 3 Gasilamsn B+ LelS gl
Ay by el quulia plisj 4 4 bgiSaile ol Ul
FLalS gl (slo Sl Jaie ials el a1
SigwolS ials el a2 ST g)0ilow ) 9 9298lgw 900 5
e > g isile cpl (Jg b glyie; 0,Ses I3
00938 5,11y lhde ) g)l5e 4 s feuily 5 4l ials
ol b llS Sls5 e oS Gile ol @0 CuSginm (39381 3ls
g b (Jyaad Ll jpe cladile s s b pisile
ol 2l e 4 b asdle gl o)lusd Jeuily &
s a8l ials elalade o g lhae; g)lie 0 by jiScale
S e o (p pcmlio @l 4 42 b gd 0 a0y
3o 4 b g olyie) de 50 Spoe e slacils
ey ()b (ST Bpiae (gwd (g Sl d s3]
093kl pisile 42 ST canl S )3 0550 o3le p )5 FA
sbdile JyuS glp liSe )3 0350 o3le p)5 YV jlade 4,
Slgicen 35 olie oS 53 Cgllas 3 Shee S Jo—a> g )2
> laiSidle cpl 4 CuS gt (99381 8L ano g B
02938l g 29— oy gl 4 O)lus 38l
obisj o Sles Ll e b b piSale pl 4 (uSiagen

s > me il 8] cpl Wiy 395 0

Abbasi, M.E. 1996. The effect of different
herbicides on saffron (Crocus sativus L.) weeds.

M.Sc. Thesis. Ferdowsi University of Mashhad,

Mashhad, Iran.

Abbasian, M., Bazobandy, M., and Soohany
Darban, A.S. 2014. Effect of application single
and mixed herbicides on weeds and weight

& 5 4o
099381 48 3l s Gialesl ul 5l o b gl S psboay
S (jg b tals el biSuile & coS g
e B iSdle & uSuogd (13938l (Jg 43 50 Slacile
2,55 0bm] e s ddle s gy (Rl 53 ()l g
S5 3 Sdes a2 ST piS e &) (Ssogud 9 CuS i (3958
33 s oiginn Gl ol g ol Iy e e g
Sle Jolb glajloss (wypy90 sl GESCile
Il g 5 ladile Sis g (S )3 ()gls S
S Gogba B9y b isdle ;Koo I glyie) 2 Sles
bloss Sl (g Jlosd Sl dny plyde AN 5 Slas o 5L
ogledy JUiSa )3 0550 o3le )5 A+ ke &y (3)gld S|
P ofse odle p)S YA jlde & 8)els oSl 5 Siagen
5 chyslh eS| elo S Gile e Lials. dof Cas s 4y liSa
L olyies a4 bpisdle ol Ojlus Al el o9ibaljS]
2 SigwolS Ol b iSuile (pl @ CuS gt 02938l Jy
ol 4 Snsn (938 4S5 JLops ol (Il e
oLS Bl (gipmolS 2ol b I3l 6yl b aSile
slapiSaile jl (U (5igmelS Ol Sl X5 oo g ybia olyie;
b s394 B g 03,8 Joo 1) (49331551 5 (3)glb ST (o Lo

&l

saffron corm at Nishapur. Journal of Weed
Ecology 1 (1): 9-20. (In Persian with English
Summary).

Abbaspoor, M., Norouzzadeh, S., and Torabi, H.
2011. Evaluation of the efficacy of some
herbicides new saffron fields. 7" Congress of
Iranian Horticultural Science, Isfahan, Iran. (In



IFAR 5l Fojlad A alo olyisg ,5ld g celyy arts  YOA

Persian with English Summary).

Agricultural  Statistics. 2017. Department of
planning and economy. Available at Web site
http://lwww.maj.ir/(verified June 2017).

Avarseji, Z., Rashed Mohassel, M.H., Nezami, A,
and Siyahmarguei, A. 2016. Investigation of the
possibility of increasing efficiency of Pinoxaden
and Clodinafop by different application methods
of these herbicides. Journal of Plant Production
Research (JOPPR) 22 (4): 243-260. (In Persian
with English Summary).

Behnia, M.R., Estila A., and Ehdaie, B. 1999.
Application of fertilization for increased saffron
yield. Agronomy Science 182: 11-15.

FAOQ, 2014. Food and Agriculture Organization of
the United Nations. from
http://www.faostat.fao.org.

Gelavi, M., and Saaraani, M. 2006. Chemical
Control of Weed Species in Saffron Fields of
Zahak Region of Zabol. Agricultural Research
Organization of Sistaan, Zabol Branch, Zabol,
Iran.

Goliaris-Apostolos, H. 1999. Saffron Cultivation in
Greece. Hardwood Academic Publication.
Amesterdam, pp.73-76.

Izadi-Darbandi, E., and Hosseini Evari, Z. 2016.
Study of flora and structure of weed
communities of saffron fields in Kashmar and
KhalilAbad counties. Journal of Saffron
Research (semi-annual) 4 (2): 249-265. (In
Persian with English Summary).

Khorramdel, S., Rezvani Moghaddam, P.,
Mollafilabi, A., and Valizadeh, S. 2017.
Investigation of weed species diversity and
community structure in saffron fields of
Khorasan. Saffron Agronomy and Technology 5
(3): 211-229. (In Persian with English
Summary).

Koocheki, A., Jahani, M., Tabrizi, L., and
Mohammad Abadi, A.A. 2011. Investigation on
the effect of biofertilizer, chemical fertilizer and
plant density on yield and corm criteria of

saffron (Crocus sativus L.). Journal of Water and
Soil 25 (1): 196-206. (In Persian with English
Summary).

Koocheki, A., Seyyedi, S.M., and Gharaei, S. 2016.
Evaluation of the effects of saffron-cumin
intercropping on growth, quality and land
equivalent ratio under semi-arid conditions.
Scientia Horticulturae 201: 190-198.

Makarian, H., and Abbasdokht, H. 2014. Effects of
different weed management methods on spatial
and temporal dynamic of weed populations and
saffron above ground biomass. Plant Products
Research Journal 21 (2): 76-85.

Mamnoie, E., lzadi-Darbandi, E., Rastgoo, M.,
Baghestani, M.A., and Hasanzade4, M. 2016.
The effect of organic and bio fertilizers on maize
(Zea mays) and HydroMax adjuvants application
on optimizing of Nicosulfuron herbicide
efficacy. Journal of Crop Production and
Processing 7 (1): 55-71. (In Persian with English
Summary).

Meteorological Statistics. 2018. Iran
Meteorological Organization (IRIMO).
Available at Web site
http://www.irimo.ir/(verified September 2018).

Norouzzadeh, S., and Delghandi, M. 2006.
Chemical weed control in saffron. Proceedings
of the 17" Iranian Plant Protection Congress,
Karaj, Iran .

Padarloo, A.A., lzadi Darbandi, E., Rashed
Mohassel, M., and Feizi, H. 2018. Study of flora
and structure of weed communities of saffron
(Crocus sativus L.) fields in the Khorasan
Razavi province. Saffron Agronomy and
Technology 6 (3): 339-353. (In Persian with
English Summary).

Rahimian, H. 1993. Evaluation of Some Herbicides
in Weed Control of Saffron Fields. Scientific and
Industrial Research Organization, Mashhad,
Iran.

Rana, R.S., Rana, S.S., Jangpo, B., and Angiras,
N.N. 1999. Integrated weed management in


http://www.maj.ir/
http://www.faostat.fao.org/

YO e S o 5o0 ladide JyxaS 58 edgzol b ol s o AScile 8,05 el (a1 o0, 1Kad g (5500 (shomn

saffron (Crocus sativus L.). Indian Journal of
Weed Science 31: 269-270.

Rashed Mohassel, M.H. 1992. Weeds of South
Khorasan saffron fields. Journal of Agricultural
Science and Technology 6: 118-135.

Sadeghi, B. 2012. Effect of corm weight on saffron
flowering. Proceedings of the 4™ International
Saffron Symposium, Iran.

Sadrabadi Haghighi, R., and Ghanad Tosi, M.B.
2016. The Effect of pre-emergence application
of some common herbicides on weed population,
vegetative  growth, flower and corm
characteristics of saffron (Crocus sativus L.).
Journal of Plant Protection 30 (1): 118-126. (In
Persian with English Summary).

Soufizadeh, S., Zand, E., Baghestani, M.A,,
Kashani, F.B., and Nezamabadi, N. 2008.
Integrated weed management in saffron (Crucos
sativus). Proceeding of the Second International

Symposium Saffron Biology and Tecnology.
July 5-8 2008.

Vafabakhsh, K. 2001. In the effects of chemical and
mechanical control of weeds in saffron fields on
dynamics and productivity of weeds and saffron.
Proceedings of an International Conference Held
at the Brighton, Hilton Metroplole Hotel
Brighton, UK, 12-15 November 2001. pp. 329-
332.

Zand, E., Mousavi, S., and Heidari, A. 2008.
Herbicides and their Application. Jihad
Daneshgahi Mashhad Press, Mashhad, Iran. 567
p. (In Persian).

Zare Hosseini, H., Ghorbani, R., Rashed Mohassel,
M.H., and Rahimi, H. 2014. Effects of weed
management strategies on weed density and
biomass and saffron (Crocus sativus) yield.
Saffron Agronomy and Technology 2 (1): 45-58.


https://jpp.um.ac.ir/index.php/jpp/article/newAdvancedResults/view?firstName=R.&lastName=Sadrabadi%20Haghighi&id=78570
https://jpp.um.ac.ir/index.php/jpp/article/newAdvancedResults/view?firstName=R.&lastName=Sadrabadi%20Haghighi&id=78570

Saffron Agronomy & Technology Vol. 8, No. 3, Summer 2020, P. 339-359 3

Evaluation of the Possibility of Herbicides Use with Adjuvants to Control
Broadleaf Weeds in Saffron (Crocus sativus L.)

Zahra Hosseini Evari?, Ebrahim Izadi-Darbandi?*, Mohammad Kafi? and Hassan Makarian?

Submitted: 13 December 2019 Accepted: 10 May 2020

Hosseini Evari, Z., lzadi-Darbandi, E., Kafi, M., Makarian, H. 2020. Evaluation of the
possibility of herbicides use with adjuvants to control broadleaf weeds in saffron (Crocus sativus
L.). Saffron Agronomy & Technology, 8(3): 339-359.

Abstract

A field study with 3 replications based on RCBD was conducted in order to improve the efficacy of some
herbicides using adjuvants in the control of broadleaf weeds of saffron. Oxadiazone, oxyfluorfen, rimsulfuron
and dicamba+ tritosulfuron herbicides at recommended rates of 500, 700, 10 and 150 a.i. ha, respectively
without adjuvants and in reduced rates 375, 480, 8.75 and 112, respectively were used when they were tank-
mixed with and without citogate (0.2% v.v') and humix 99 (0.25% v.v?!) as well as a control plot with no
herbicide application and hand weeding. Weed species of Polygonum aviculare and Cardaria draba with
relative density of 26% and 20.5%, respectively were the dominant weeds in the experimental field. The
results showed that hand weeding significantly increased the yield of saffron flower and corm. Application of
oxyflurfen and oxadiazone in reduced rates decreased saffron damage while addition of citogate to these
herbicides increased the phytotoxicity damage in saffron. Addition of humix to these herbicides had no effect
on phytotoxicity damage. Although application of rimsulfuron and dicamba+ tritosulfuron in reduced rates
reduced phytotoxicity damage and increased yield of saffron, these herbicides have the potential to damage
saffron even at reduced rates. Adding citogate to these herbicides can increase the efficacy of these herbicides
in weeds control but considering the potential of these herbicides in damage to saffron, application of these
herbicides in saffron fields is not recommended even at reduced doses. Application of oxyflurfen at 480 a.i.
ha'! without adjuvant and tank-mixed with humix were best treatments for use in saffron fields. However, it is
also possible to use oxadiazone at 375 a.i. ha* to control saffron broadleaf weeds.
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