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Abstract

Field experiment was conducted in 2017 to evaluate the effect of soil applied herbicides
on the growth of orobanche in 3 sunflower cultivars (Prograss, Farrokhi & Confectionary
(Ajili)) in Khayraj, Buin Zahra in Qazvin province. The experiment was performed in a
completely randomized block design with 18 treatments (one waterlogging treatment and
17 herbicide treatments with three concentrations of 0%, 75% and 100% recommended
dose) with three replications. The measured traits included density, fresh and dry weight
of orobanche and biological indicators of sunflower. Results showed that the best control
of orobanche was observed in 20g/ha trifloxysulfuron (Envoke, WG 75%; 92.2% control)
(), Flooding method (90.1% control), 3L/ha Butacchlor (Machete, 60% EC; 88.1%
control), 1.5L/ha cycloate (Ro-Neet, EC 72%; 88% control) () and 4L/ha etal-fluoraline
(Sonalan, EC33. 3%; 87% control) (). In this study, Ajili, Farokhi and Progres sunflower
cultivars were sensitive to orobanche, respectively.

Keywords: Parasitic, sensitivity, tolerance, tillage.

* Corresponding author E-mail: malizade@ut.ac.ir



MWV Saclacile il dows /(8 0) OLKen 5 Sblels VY

ol 0l 355l A3 Yo 00 S Sa Ll
#Sowee LL(Ruso et al.,1996).
e Ol 5 SO o S5 8 = S S0
JSCtn b ST 6lS I8 gl gy o8 sl 0
(Abu & Irmaileh., 1994). 5,5 a5,
e slgty flln IS RS gl Al sl
Col o3 3l 0586 s, ol bl ol
35 pde lea(Goldwasser et al.,1995).
sacike ol plend JuS bl sls iScie
wdl sl aill o s e als) i S
bl Wl adly bl LS s iz
ceslie J 28 e a5 uls 1) isile 5l i
SRl oS SeSpss b I 8
45,5003 53 JS RS Olgen (e e Al 4l
oSS YO 5 YYe glackle s 0l Sl
ol S 55 (I ol Ao 3 £) SIy) e 528
o3le Slie el odal Cwsds G me Olej 55 5 4S
Gz e 53 3 Wl IS ala bl S
P ol e pbay als b aslie 5o el
S ko )3 AV/O 5VO S gay Jals ol as il
kel 5, 5(Filizadeh & Sadidi, 2009).
Chle b al> e 53 55 (I el Ao s YO Cos )
WY sy e 5o 5l 53 0 S0 4 ) S
VELY Sl alol s 5 0l Kl S, L
boamslie 3 Ll oy Jse n S I8 5 el
G ks Jyame oxgcin; 60 wall
(Garcia-Torres et al.,1995). c.slx
Juo boiscile 5l K a5 sk s
eals o odlnol ol by (el 10
B et S CIT N ST LE
by 584 O g5bslastansls sl S0 28 5 sl

A3 S a8 ady ) BB s (sl ks (55l 5

doAdo

\v slyls Orobanchaceae ol sl 5 - S
iy o dlasl G b 5l aS Wik o 65 V8 5 i
B e Ghden s S 5 dae 3lse ol Ol
(Meighani et al., s . cil,s 1, s
(Phelipanche spp) «LS ;) |52009).

Gl 5o ObalS i Gllas JSTI 5 35 IS 86
L 5 SEE 5 S (s e S
Sl mde Glaysis SUs and 5 Jdime 15
Olpl dhazr 51 dleeysl 5 psr 5 (B0 b))
(Amsellem et al., 2002). .S sl S5,
VU Oler LS A 51 i o3 IOl s
ooy DUl Los (55,58 LSl SIS Ol
CiS s diSsgde olge 51 S Olsea 5 cl
cAae s b Sl (ol 02 ol GLLS
Cl gl 4 IS ol Sl o a8 st
Ly 1) SutS o0 el eo0ls lpe (om0 S
s,k (Minbashi Moeini, 2004). ..s
DA Y0 3o Ol @iy a5 ol 52 Sl Rl IS
Ll d 5U o Dl (pl &S S M5
Ol olS () od Cosbl € sl 5 Jas
b5« L (Minbashi Moeini, 2004). »,1s i
5% « (Ruso et al.,, 1996)oKea 5 sl
S a5 OV e b Jaw s ol w0 5l IS
s Sk eles 4 LIy o 5 55d 0 oS,
2y el 055 5 Ol K

Sl 03;3)‘} Qbﬂ alﬁf@\) J_}’.' CJ)LM.&'- ..:.h
Olje &0 atew sl 0l). (Linke, 1992

Gl ite (J gams oS (6350 6 s o S
5l 26 Jsa=e 2als(Lins et al., 2005).



ey 013 ST 651 )3 (5 e 3lr J§ U8 1 b pae Sb o iSile 41,08

O 4ol 5 (e 53 53 ) mpe e VYl gla
ayug;ﬁ.mw;#ﬁ,u&ua;
Bl 5 Se sy aw a S o il 5 S
0 iy 3L polansl S5 5 2 e
ol S ClS lacs; s (et NexYe fol 40
VAL oslas JalS slacs sl = b B 55 sl
S Wy Sl s S bl Gl
sls ¢ aw) chle an b G pae S s iSCale
2550 S b (el a5 53 deod Ao 5 2 s
laedis Slee Sl bl gla s cile ad |
ey b obssl aly s gla oS Hlee 5 o
3 et Dl s g Al 5wy 6l IS
s 5 sbay SOT e 4 G yanS sl S il
oslizal Ol od o LS o b5 sl Jgmms 4
S sy obssl L gbisale Al s S
asly Sy Vb lul slhls 5 O eeS
22 S, KL s L b oy, Ll B alsl
53 oiSile 58l J S same e b
Shamss s 5 OF sdaze 3,08 5l sins Sk Ol
aw 3l b AScie plply aalS e 55liS w e
Sl SLSY el glastlasb () ras Ol oy S
) Wl 55 sl alil e oS
olpls Bl 5 Ll 86 s 5 ewslay!
(Vb b dosliasl 5 boopsl Josd s
Sl 5 30 al gladenl s 5 S EPSPS ols 5L
b AL sl G Sy CowsidS Lls &S
Jos ol B oo gl eslinal e lo cble o0
Jolo s s gbadilasl (07 5 Ll
Jsd) bbbl s IS 5 s VT xous (laesl Sl

()

Sy Ol U8 1 gl eSS
5 bkl 5 o8 Shlel (Foy et al.,1998).
5ol Sl 55 Js S e Jes olsml zaS S
A3 sk a S 5o Jse el £ SVO Ulgs w;
S8 53 05558 3 s NS 0 5 RS 53 LS s Jos
S N P PN [E
03,5 JpS ol e S 5l g st
S5 a8 s Paramosa J xS s of il el
sl oS sl 5
(Garcia-Torres, et al.,1994).
chle o olaes ol adles 3l Gous
534S Gl s elasl e St gla Sl
e 5 by G S ks 3 (65,5 0L
o 5 Al andbanal il Jos 4 1) Hlr |8 J xS
e S Jo ol 8l 5 QB2 BE e
5 S pama 3 Pl S J 28 6l

93 9 dlgo
G Loy AT ey Jle s sl ol
chle 5 Gine S ol psidle 4 Jlbos
01 Sl Glssens dlr IS J 28 5 a0l ks
sl 5 b cbess s bl s el
dsb bocpsd Okl Lo s b Ol gl
wblas o, 5 YOAOT eV L as
R P B P P PR DR A S § LV RPN TAY
e e i s eSSk (SIS
Sle wmmens 5 ol Kle 4 YY/A YoM
o coza b 45 a5 54 1) e YYPV SWL
oldlea Olosle Lawy (YVE B Yoov)  Jige
Sy 0 o) 5 bl pl ol sl 3,50 5
il ladsty slal el ez £Y

QJS‘(J:"(":“}M)JJ:“;’)CJ‘FT\ ()La.;)



MWV Saclacile il dows /(8 0) OLKen 5 Sblels Vet

Sle3T 33 ookl 3590 G AT Cale Cand YS9

Table 1. Herbicides used in experiment

Herbicide Recomented dose
trifluralin (Treflan) EC 48% 3 L/ha
pendimethalin (Stomp) EC 33% 4 L/ha
alachlor (Lasso) EC 48% 4L/ha
butachlor (Machete) EC 60% 4L/ha
nicosulfuron (Samson) SC 40% 2L/ha
imazamethabenz (Assert) SC 25% 2.5L/ha
sulfosulfuron (Apiros) DF 75% 20g/ha
imazapyr (Persuit) SL 25% 1L/ha
triflusulfuron-methyl (Safari) DF 50% 30g/ha
EPTC (Eradicane) EC 82% 5.5L/ha
Cinosulfuron (Setoff) WG 20% 150 g/ha
ethalfluralin (Sonalan) EC 33.3% 4L/ha
sulfosulfuron+metsulfuron (Total) WG 80% 50g/ha
cycloate (Ro-Neet) EC 72% 2L/ha

metazachlor+quinmerac (Butisan Star) SC 41.6% 2.5L/ha
bensulfuron-methyl (Londax) (EC 72% 125g/ha
trifloxysulfuron-sodium (Envoke) WG 75% 20 g/ha

Non-chemical control

Flooding method
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Figure 1. Seed yield of Farokhi, Progras and Ajili sunflower cultivars

10 ST U1 g5 ol Y J3ier

Table 2. Biological indicators of sunflower cultivars

Indicators! Ajili Progres Farrokhi
Average height 199.870 cm 165. 941 cm 150. 463 cm
Average sunflower inflorescence diameter 19. 56 cm 17.22 cm 17.25cm
Average dry weight 419.388 ¢ 274.060 g 227.039¢
Average seed weight of sunflower inflorescence 94.076 ¢ 63.769 g 64.740 g
Average seed yield 4461.994 kg/h 3132.308 kg/h 3011.430 kg/h

O SOLET eis 039 9 3 039 w19 4 30 ¥ J9us

Table 4. Variance analysis of sunflower seed and dry weights

Sov DF Height Dry Weight Diameter Seed Weight
(cm) (g/cult) (cm) (g/cult)
Cult 2 103459.963** 1628891.953** 255.991** 48061.430**  104804752.095**
Rep 2 7655.491** 112966.280ns 16.891 3223.413ns  7518988.953"
Cult * Rep 4 406.838 299175.905** 142.914** 11613.796**  25435143.441**
Residual 477 646.650 32739.661 10.930 2302.490 5252000.852
Total 485 1097.547 32739.661 13.053 2571.779 5839951.859

)\)&J,{F}M})@AM})&JL».}‘CEMJ))\J@A%}@ NS 5% o

** * and ns: significant at the 1% and 5% of probability levels and non significant, respectively.
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Table 4-Variance analysis of Phelipanche aegyptiaca number at the bottom of cultivars

Sov DF SS MS F
Herb 53 7466.263 140.873 0.953"
Cult 2 2322.239 1161.119 7.855™
Cult* Herb 106 12302.206 116.056 0.785"
Residual 324 47894 147.821

Total 485 69984.708 144.298

s ime b 5 Ao s3 iy oo y3 6SG Jlei o )3 13 me 5 5 NS 5 2
** *and ns: significant at the 1% and 5% of probability levels and no significant, respectively.
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Table 5 - Variance analysis of the effects of herbicides on the number of plants, fresh and
dry weight of Phelipanche aegyptiaca in each treatment

Sov DF Number Fresh weight Dry weight
Rep 2 1797.101ns 60935.820* 3040.755*
Treatment 55 2211.499* 24215.077* 1338.187*
Residual 104 1279.024 14654.841 790.424
Total 161 1599.526 18431.495 1001.021

B Y L S Jlaz| C}a.,-: 0318 gme 5S4 NS 5 e
** * and ns: significant at the 1% and 5% of probability levels and no significant, respectively



VeV Ols sl aG 41 s W 1§ J 28 5 G ae S gl iSale 1S
el e S s n S =

180

o B 22388832

—mw

1€ UempERd
17 ZWIqE)UIBZE T

¥ TIo[pEe

Ty ueymrpuad

gE= eeyggeegsgFesy
SE-FREEEdEEIERS
5§§§§aa§%a§a:&a§
cafgFEififf o IR

EzhEs s d

TE Io1eE

ST wezl)oq

@Sﬁﬁ-g 2FEBQIT
gt
] g%ggégé “%

Sglite Gl dald b 5 Lile Lilises (5l jlogi 10 3l JF (Sl 459y Sluw puSile - K

Figure2. Mean number of Phelipanche aegyptiaca in different herbicide treatments with
different concentrations
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Figure 3. Mean fresh weight of Phelipanche aegyptiaca in different herbicide treatments
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Table 6. Control percentage of Phelipanche density in different herbicide treatments

Herbicide concentration Control percentage
tryfloxysulfuron 20g 92.2%
Gharghab 90.8%
butachlor 3L 88.8%
cycloate 1.5L 87.3%
ethalfluralin 4L 87.1%
imazamtaben 2.5L 85.3%
tryfluralin 3L 84.1%
tryflusulfuron 22.5g 83.1%
nicosulfuron 2L 83%
botyzan 2.5L 80.8%
bensulfuron 125g 79.56%
cinosulfuron 1509 78.8%
pendimtalin 3L 75%
Total 50g 74%
alachlor 3L 71.2%
sulfosulfuron 20g 70%
nicosulfuron 1.5L 69.7%




V64 013 ST 651 )3 (5 e 3lr J§ U8 1 b pae Sb o iSile 41,08

kah 15 L
tryfluralin 2.25L
imzapyr 0.75L
EPTC55L
botyzan 1.9L
Total 459
cycloate 2L
tryfloxysulfuron 15¢g
alachlor 4L

EPTC 4.1L
cinosulfuron 112g
sulfosulfuron 15¢
bensulfuron 93.7¢
pendimtalin 4L
tryflusulfuron 30g
imzapyr 1L
butachlor 4
imazamtabenz 2L
ethalfluralin 3L
No herbicide

s 3 (Cais) S V0 5 (oS VY8
e gl 1 edali (o S VYV o Soke L)
530 (Ve ke L) sl 55 ol L]
S (o S VIV ke L) LS 55 bl slagl 2
e (p 5 08/ S0l L) LSS s llel 1)
AT 5 (S Y Sl L) Sl s JISL s 2
(o5 88 Ske L) LS 3 o sdl s slis 5
Ll S 5 il | s I8 S 059 op i

(I JS8) L3 S5 28 shae ) sba

67.3%
67.3%
67.1%
66.86%
66.8%
64%
58%
54.6%
54.1%
54%
54%

49.7%
49.3%

47.3%
41.5%
39.8%
37%
4.8%
29.5%

0%

HWe s s 0l
225l IS s pl S 055 L isile
0 k) L s e dys iy Jliml e
A8 Ko 035 Al e 7SS WL
(S50 O oS5G5 8 Y e 5o
ke 1) SB 2 (p 5 s 0Le L) S s
VA SSle L) Sl 3 JISU g i o S /0
Sle L) S s L IBJE Sl (S



MWV Saclacile il dows /(8 0) OLKen 5 Sblels

B

8
g -3
i
Rl
2 TTTHTITTTTT

IR
1R HIBHUH R
~ g8 BF 1 By ER "M gl

o dile Lalisee Sy sles 58 Wl I eKiS 0)9 (pmSle —£ O

Figure 4. Mean dry weight of Phelipanche aegyptiaca in different herbicides treatments
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