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Improving the efficiency of trifluralin herbicide by microcapsule formulation in weed
control of tobacco (Nicotiana tobacum)

b&)’).\igw\j\céj_}@ﬁ U’»‘»"'“""’M‘o 4‘1}@ .L.fbbo,w:- Mc*vé.\;{): LS:J':’“ m.m\}ﬂ 4\6).:A) Kves|

oS>

®

(233 £A O ) Ogaudgol Ogu¥gn d SUS™ 38 Ilrghd) § 7 il JguaS™ 9550 Ogaw¥ 90 9 (U7 (g 3 sgtiedy
W7 S gy 9 (LU 48 0,750 80l £ ol /Y g </ +/7) cubdsogi 0550 3k Aoy Vee g YO O polie b
Jb (b 3150 4w b Solad ol S al 7o 4b p Sy B Dygod kil B b LIS pus 9 LIS
o 393N 98 3p Sladile < 039 9 o1y [l Jolm (b b plsl ol 5 Slidss 35 50 30 1YFAF el
DLosPd Jold deyze LI 5 Slviile .od T 5B o D)g0 SIS g Al o slex 58 O 9T olF O e 9 (SHITLE
206 SN0 p L S1o gm0 Gl Bl g Jgms™ 950 Sga¥enp S Gub N 505 4l 99 ST 9 s
(TSRS 1 g 9550 OV g0P 0bdo i 55 403 00 315 . 5 Ogaudgal Ogag0 P & L (S pao
0 38 wo Tl 9 3w (DL H» Srlile 5 45 Grgbd (Cubld Gamdanl Oaam¥e0,d Aoyd YO 8 sl alis
NS W00 0 9 YR 390> aamdanl Ao i3 YO 53 9 Ao 3 TR g YT 390 i § 4 g 950 olldpo gl 35 Ao yd
Aoyd ee 3 gt §3,Khes 1Pl Crge Jgu 955 Oguge ) oudidnogi 55 Aosd 00 3l (yiceen
DU Gl Cgr T b a5 ale LS .b U 50 oF /7 g £/YT 8 ,Kes b ki § 4 Ogadgel gV e
il (559 50

S ap GAle b 55 Gl ) Bl AL 33 (08 g (sl Olels”

AP/ 4/ G AATZIV SN IG
e o 33 3ol8l5 (655518 oSl (5595555 B 05,5 ¢ pcslaciale sl gl IS - )

A gsd p ol (65,518 0uSiils (658555 Fhes & slils - ¥

dgie g3 ol&ils (65,5LaS 0aSiils (655555 S0y S bl - ¥

A g3 5 o815 (o she aaSCENs ¢ st 0 S skl - ¥

3038 s 5 e eliiod O3l 5 5387 (ST 3ol Dl s o ekl = O

E-mail: e-izadi@um.ac.ir J e oo 5 %

¥4



e 33 JtS9 K0 Op¥g0 P 3 54570 0 b (ool § B il 15" (53l

(235 4 G5 e o I 6 Sl s
Sl Lmn 53 Gran pyen 2T 5 gl a
Rashed Mohassel and Mousavi, 2007; Schreiber et )
b A8 Cals 05 ke 05V e 3 £ 5 0l s @l 1978
e cpge (T 53 gloms 5y Ommen (315 SIS,
oty Tk = o8l Sl s s (e T (Y5
e 53 b el b b3l o8ea 5 (Williams, 1984) sus
3lesl3T (Zand, 2008) LS g & guilio s sl S
S site S ig) 4 J g 5 ,Sn O geY 503 5l b 25T
s WAS 5y T gl slpe s (B3 |3
23 kS s g planil Laea 53 LI L 03, 58S 5 5 Ol
S5 5L OAE pex Ogmen S8 5 S0 S35
Slalay g game 5> a3 £ e Ll s s il S
30T Dbl Lams (J 5T S Gletstl sls & 25 ke
Petersen and Shea, ) ol awly S Cale Sls s
(1989
5 plss Ol O LS o e (g3lin oS S s
b ook Tomses el s iS5 &p sl
Kennedy and ) wlails o5lal Osmd gol guly 055 2

Talbert, 1977; Parochetti and Dec. 1978; Savage,
JpuS 3 S0 a5 Sl als Olis Slalae mls «(1978

wol 8 5 sbaaale Vb U carpe bl 5
O 3ol OV a4 s (G108 s 5 ol eSSy
2 ¢SS VY 5,8 (Doub et al., 1988) ol «als
b odglie 53 sk 5 JguS s Sn Opme¥ g0 3 51 1S
Slols S 3 p S AS /P ltde b O ged gol 0 eV s b
LoIium)mjﬁ_mJ,:sjsuemgﬁw@uf
Ot el 035 3,158 51 ey @235 B gyl azia I (SPP.
oy sl iSde oy p 2 Sl n 03 e
Sl s 4 (Chlorpropham) ebs s S (Propham)
Coffman and Gentner. 1980; Coffman ) .l s
S ke JpS 5 S 05m¥ e 5 (@nd Gentner. 1984

015, 53T s (Flurochloridone) o s AS s, o i s, i

4 Cu |y 5smelE wwsys (Helianthus annuus L.)

oo

(Do jlames i 0Ll b il (8 a5

WLOT (o jeze 5 3l 5 pau a5 AS |y b 2S°C3T & ol e
e o Ruegg et al., 2007)) Col 03 ga5 350 |y
Slp Gl Olgee LSl DV 4 s
O U P P RGN PRI g AR IC Yy
b a4 g G glacale L oojsle 5o s S Cale I eslizal
spm9 55 653 Jolse S ol (Ko 10T Coes 5050
L h WS ale s S, (o s & L)l
o ol (b (il e S S Bl
¢ (Pesticide Delivery System) :Scsl b,
ol Sl pae galS g Y (S oS L)
A G p’Y ylgen Coda ol a4 ol ol
38 Blod Jlidos oy il 2,8 slais3 5SS
PSS 2l I3l oo e 3 (K S 580 0 g g 5
eslizul b Oliis 05,4 .(TSUJI, 2001; Zand, 2008) <!
S 2 &S b 1S Cae 51 ol egpl 5 O s g0 5 )
Mousavi, ) Llesls zalS™ 1, poas 5 pan Jlie il
b pbeosYpep s 2 bbasy Bl o (2001
Li et al., 2016;) cul asl il odid 257 (g5lala,

Ueji and Inao, 2001; Meredith et al., 2016;
.(Zand, 2008; Wilson, 2003; Wilkins, 2003;

o530 03l jl oS 5 eddd 1S (glula, b slad smY g0

BT J S (6l 0¥ Jis 4 a5 L oS s ol jen 3l 5a
ST Lases 55 Lasie Sloj oysn &S5 53 1) o5 ol
Kos 30T ol eaiS plane Kosojlea S
2 d B mle (s 5o Osed ol O pman W0 s 50 8
Glasl3T T3 ope 5 O o3 i L6 518 T
L sl p o 5 ol 4 5 Sl ()
4 St il 5 Jsl Dbkl lols said 257 (5l
osle (Jglde Gl g g 55 a5 Jl st fos o
3,8 0 WS L 53 S ba s 0L s e s
LoT 5,8 Lliis 5 (Wilkins, 2003; Sopefia, 2009)

a ol ol Gl QBT J 287 (gl chle sl w51 i



IFAY ¥ ojlad o)+ o> 3 b Slacile ing s Al

VA C/FP) eddao 5o g0 sole Ao ys N 5 VO O (e 4w
S e 3,8 sy 5 GBS 36 e dsle p S AS VY
Jad el ana df\:’-lgb)k:’-l(a..\.c).bﬁzﬁ-\cchmj:):
L;Lm@l;d,:;frv\.c 5o 9) S ale s s oo dals
GBS g Pl Slodlin 1l (3 L gl Sl ey G2
58 s adFe e OT e Lcar S 3L L L
oo 5515055 b &S b e DO b jla 4 s L Y L
38 e L Se S 5515w
Los(m 20xF) 2 oY (0l 5Tl of
s e b w38 B s Sl zagsdo
Ji Sede bl o ) bl masls 5L ST
e SOS Sslmandd 5 ke d b o b oale
b Sl 86 b Ol i eslime | (S Low
5 (508 Felis s S i8S G e 4>
R TR N S N [ S PERC WP R 4t
Ver e 3, 0m Je 8L
o Vom 50O Se syl Y (ST1E) e sl
4 O poip sbodale STE a8 Gl
ot 7 5T 3 et B e s a £ S
oo sl Cale oS S5 1 05y ot er 5 SIS

Oy Cax 3569y 8 o Sl

A e (U I e 595

S 3 e Sale gl Hles oD am bee g >
JpSede Blzdals 4 Cododd J257 50 glacile
(V) A8 o3lizd (1 alal ) 58 glacale

(V] akasl,

& Yieated 5 Yoontrol ¢ =5 Ao 33 %Y ldie alaly ol 5
Wl slas g el 53 5 Cale S 055 L (ST S
Ao 533 8 e SIS 55 055 5 Shas K5 (55
A3 8 dnloee (Y) sl Sl oslizal b 35 095 5 5, Shee Ol 1ok
[Y] bt

o)

sy el (e yn YY) (6ol sl a5 O saed gl O gun¥ 50 5
OseNgop 4 g9 s Jess (Oryza sativa L.)
D5y 5 Sile oS U2 55 53 033lslST S s Sn
Bollich et al.,
Dol Crge 0l S5 S 05V 50 (2000
(Banana pepper and Bell pepper) Jib ¢ 5 53 ;5 S
Galloway, et al., ) w& O sud ol OV g0 3 b awslin s

~sls (Echinochloa crus-galli L.)

el 3 Slides )3 (Y010) 08 5 0sls (2000
4l 2 53 Wl gr IS sl J goS 3 Son O go¥ g0 p o5 il
(Gossypium herbaceum L.) <& ;2 glacae &y pie
(Cahoon, et al., 2015) 545 03 » JI$ 30 5 poul ysba

ST (b 0Ll 53 5k sl 8l ol skl 5 28 il
4 Bl Sl Gy 031 3 L et
D B T b il (535050 53 b 5 638 D3
ol eSS 5 S0 O5maVpop 3 S hls ey S
S ST o i Sl Bl Sl b M gl
O3 oGS OSs See pslal 4 s Lo eag
BB LS olys Glaadir L5 &K )0t J S 5,
Os¥pop S Cul O LS S Gl ),
5 @2 RIBl case sk 5 i Cale J ST S
(W PRESEEI I TN G PSS (ALY

IS 3 S5m0 g0 p DI ST (s S8 L 255 )
S 3l Calibee gla gy 5 polie s edd wla
Olio izen 5 ) » glacde 287 55 e 5 i Cale

Al ae e l,8 53 055 oS e

b 599 3Mg0
Gl Sk b el n fosSh O 4 bl ol
5 Slidos S e ilejT as 0 55 5SS a3 dalas JalS”
syse Jolse s Bl WA efy5 dle ys 56,5 a5l
(gl 5353 0gm Vg ppsh DIL S Ook o Ly
YA Gosds b O (hlam s S ale) O grd gl O g 50 3
23 A5 il 5,218 e ¢J S5 S 05V 5n 5 (A



e 33 JtS9 K0 Op¥g0 P 3 54570 0 b (ool § B il 15" (53l

S cale oS 0355 0515 4 b slaesls 4 a5 b

STA maen 5 OGS ey 5570 5 e alsses
SME 2 oL I ey a5 B e B ad s s Al 5 Cale
ool 53 lly skl 5 A8 Cale J STy Sin 050 30 5 1)
L3kest oo b 5 L3kt (glasles 5 0355 5,508 2, 5 s
Db S b Sy 8 150 85 e s bT ks
B 1B o go g S5 Sn 0 g Vg 3 LV e (0L
PRk gl S e SRS s S e Gl 21
sy a Ol e sl a5 55 (F Jpde) Sl oty S
symioylil S ale slie Julie 55 5a slacile Ogliz
29k ST b by 5 gles D V| o555 sb
i« «Buelk et al., 2005) :Scaleplss » Sk L
SIS 53 Pl kT o 51 5ol 41y A5 Cale
F g O omed .l 031> 2alS” (Cobb and Reade, 2010)
o3de SRS Osmran o s 9o )1, Sasle Sl
sy Sleo st 5 SlE glae Vs e gl oCale
Ghorbani 1999; ). ol sl Jgls
5,5 (Mandumbu et al., 2012; Nichols, et al., 2015

et al.,

Vs s aS S lesls Olas Slallae 5,8 5 4 g
o3 ¢S Ll B b awglie p3 SLL 0 Jele Yl
l+ &sulﬁbw?‘&kls @‘ﬁjboquwd_‘c@‘
Al Car 5o ST b bl ol sl bl 55 sgdne ST
35b o s Tap o gl S ale 6ok 4 S g S
Sl Cu by gl 2152 1.(Chauhan et al., 2006)
Lbu:l.:u.‘-}j‘:;é)a:‘yb stui«fulﬁ_;@ﬂ Ql.a.l}'wy
sLos il .(Jacques and Harvey, 1979) cu f o
Sl S e s Pl o g S Cush) sl e
G Tode 5,5 ISV w g L ST bty eodlysl & 5
.(Langhans et al., 2009; Yang and Holmen, 2007)
5A sl Cale S IR g ey o B4 g e s
@ S il Jn S5 Sn O Vo p 5l b b |

oY

3 Ytreated 55 K bos il Tao 53 %Y dauly p l s
bl dals sodd Sl &5 533 Shee 55 4 Y control
0352 dbo 5 5 Oksabl 51 ey ol 50 glaciale J 557 puts
O30 5Tl b 80be aylie 5 il ols SIGT 4 o181 claosls
Minitab 18 ;133 1o i 5l eslies | b deo 53 oy ebas 5> S5
...Ll.sjf

o g mbs
3P Sl S5 5 bles 50
Sols b 5T sl &5 s el Slulis e slacals
«(Heliotropium europaeum L.) cu ol 5l s,
Cyperus ) Slse e Ll «(Acalypha sp.) L JST
Digitaria sanguinalis ) ¢& > =_ale «(rotundus L.
«(Convolvulus arvensis L.) ! »oceSon, «((L.) Scop.
«Amaranthus retroflexus L.) s 54s ., w55zt
PR INSTE «Solanum nigrum L.)olww 5 >t
Tribulus terrestris ) ¢ = ,= «(Setaria viridis L.)
sS4k (Portulaca oleracea L.)a = (L.
Sorghum halepense ) ;L «(Chenopodium album L.)
Chrozophora tinctoria (L.) A. ), 55 5 (L.) Pers.
Jedsa oA s e Blhaspre sl ale .(Juss.
i Ll glea § Olgean ioloiT el oo YU Sl
() Jgds) L b §
s OgVga b g5 e milsly 4 ml 4 e L
Sl dos 5 0T 5,8 gy cpmmen 5 AS Cale 5,8
30 B (b I s glacule S 055 5 0S5
g5 Bl 1.l (PS/01) olsame ST S )
s Plasps i 035 5 (S5 1 b e 53 5 eV pn b
G0 5 OV p g8 Jlime S5 L ey sy P
2 53070 3% e alges &S 055 5 0 S15 2 508
F Jodr @ ar g bt Sl gme OlT b1 g, )
SA el JRST Mae o iy JgeSTs Sn 0¥ e

s 8 gty s Ak s s T s e (BAlasps



IFAY ¥ ojlad o)+ o> 3 b Slacile ing s Al

Sledd ey 35 deo 530 3,8 ol T bijld 58 WilSON, ) Can f o o s 1 Cadging 5 o S mcS) Osoman
SE T Ca e ol e 55 S Do Ve b (2003
Sledd 4:.9}3)':4.4):\/& dole s b 55 5 6&\.}5)(:: 2 palae s pyls jI wi.\:.« duwslde gla o gai waz g L
S1E 20 3 At o Ll 03 5 0 goud ol 0 gon¥ 5 3 SShs 0555 oS 1A A o 53 1 s Ve b 5l K
5 5me Plhosps SKE S 0)s rmmad 5 0 5 k) s Sl Pra¥e o paday o Arl s e plases S A slalide
3o 3V dslaa g g3 5ok s 4k N O g Vg0 3 5l oslime | Y 51 (sla JK&) (LS 31 g 5,
25T eddao 5 IS o b Rl e se Il 5 e S5 S

@ib)T&)f)J}f-}quﬁjfh Lsu;ﬂ&w)fj)rs\;—\ djv\’
The density and abundance of the dominate weeds in the experimental field

¢t e b o (rre» s S5 (A )3) (g 5 535
Name Scientific name Family Density (plant per m-2)  Abundance (percent)

407 60} 40 60

o Plop Setaria viridis L. Poaceae 36 17 28 31

Green Foxtail
FA% A28 Amaranthus retroflexus
L.

Redroot Pigweed Amaranthaceae 26 14 20 25

G S e s T Day after transplantingt
b o i s P s e Alasps 5 lacale &S 055 5 (S5 J RS Ao p sk 5 A8 e 0V s g5 ol 1 6 S0le-Y st
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Table 2- Mean of the main effect of the formulation of trifluralin on the density and dry weight losses of Green foxtail
and Redroot pigweed compare to weed infest control at 40 and 60 days after tobacco transplanting

J,’—«s v\-»é)b
Control percent
5 ; Looes o 5 b U
O oY 50 ST SIS PR I
Formulation 40 Green fOXtaT'L,O - Redroot plgweG%d
S5 S5 S 05 S5 S Sz 035
Density Density Dry weight Density Density Dry weight
uE«éy‘ 71.81 68.06 67.89 65.51 64.04 63.29
d’“‘l\*‘ié’g" 87.73 90.11 90.83 83.58 82.00 81.46
GO Sl e 55 T Day after transplantingf

P> e 5 pp glacale &8s 055 5 (6515 IS o ook 5 S ke 5 )8 sy 5 O gV e b 5 lize ST 80ke e lia Y U
SO SN g 50570 ¥ o B k) s Al s s
Table 3- Mean comparison of the interaction effect of formulation and application methods of trifluralin on the density

and dry weight losses of Green foxtail and Redroot pigweed compare to weed infest control at 40 and 60 days after
tobacco transplanting

Jj;f do s
Control percent
. 38 5 . Lgyps PN e
O g 30 3 P XS BT SIS PR T
: Application Green foxtail Redroot pigweed
Formulation Phethod 407 60T 20 ]
Sl S ) sl sl S 0
Density Density Dry weight Density Density Dry weight
O gad gal + 83.85a 82.33b 8b.27a 75.78b 77.07/Db (2.70b
EC - 59.78b 53.78¢c 50.55b 55.25¢ 51.00c 53.89c¢
J S 5 S + 92.81a 94.67a 95.11a 88.76a 91.44a 89.89a
MC - 82.64a 85.56ab 86.56a 78.41ab 72.56b 73.04b

.CM«J“;}SQ}AJTQM):@sijcJaM)J)‘sswdwlr.l;ﬁlﬁQ}uﬁ):A{L':.AJ}F

.&fu—l{ﬂ;}b‘byﬁ-l(\.\ﬁjbw‘%;4{*3+LL;)1§L3$)"J~L’)'})T

Mean within a column followed by the same letter are not significantly different at the 5% level according to Tukey test
+ Day after transplanting, + and — soil incorporation and non-incorporation of herbicide, respectively.
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Figure 1- The interaction effect of formulation and trifluralin doses on the density losses of Green foxtail (a) and
Redroot pigweed (b) compare to weed infest control at 40 and 60 days after tobacco transplanting
I: Honestly significant difference (HSD
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Figure 2- The interaction effect of formulation and trifluralin doses on the dry weight of Green foxtail (right) and
Redroot pigweed (left) compare to weed infest control at 40 and 60 days after tobacco transplanting
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Table 6- Mean comparison of the interaction effect of formulation and application methods of trifluralin on the
increasina nercent of tahaceo vield comnare ta weed infested control

O s e 2 28 s (1) s Slas ol 51
Formulation Application method Increased yield (%)
O o] 35! + 141.48%®
EC - 123.76°
S 3 S0 + 160.242
MC - 145.81%
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Mean within a column followed by the same letter are not significantly different at the 5% level according to Tukey test
+ and — soil incorporation and non-incorporation of herbicide, respectively.
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Figure 3- The interaction effect of formulation and trifluralin doses on the tobacco yield (bar chart) and the

percentage of increased tobacco yield compare to infested control (line chart)
I: Honestly significant difference (HSD)
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Improving the Efficiency of Trifluralin Herbicide by Microcapsule Formulation
in Weed Control of Tobacco (Nicotiana tobacum)

A. Rahbarit, E. Izadi Darbandi?®, M. H. Rashed Mohassel®, Gh. H. Zohuri* and E. Zand®

Abstract

Reduce pesticides usage and improve efficiency of them can be achieved by the technology of
controlled release formulations. This experiment conducted to investigate the efficiency of
synthesized microcapsule formulation of trifluralin in Tirtash Research and Education Center
(located in Mazandaran province, the north of Iran) during the 2014 growing season. The
experiment design was three-way factorial arrangement on a CRD with three replications. The
treatments consisted of the microcapsule and emulsifiable concentrate (Treflan® 48%) formulation
in different doses, 50, 75 and 100 percent of recommended dose (0.6, 0.9 and 1.2 kg a.i./ha) and
application methods, soil-incorporated pre-planting and pre-planting. Weeding and weed infest
were prepared as control plots. Density and dry weight of weed at 40 and 60 days after tobacco
transplanting and tobacco yield were measured during the growth season. Based on the relative
abundance of weeds, Setaria viridis L. and Amaranthus retroflexus L. were dominant species. The
experimental results show there were significant difference between formulation type, dose and
method of application on density and dry weight of weed and tobacco yield. The effectiveness of
MC formulation in each applied dose were higher than EC formulation. The 50% recommended
dose of MC formulation had the same weed control effectiveness as 75% recommended dose of the
EC formulation. The green foxtail and redroot pigweed control were about 72 and 69% in 50%
recommended dose of MC formulation and about 79 and 65% in 75% recommended dose of EC
formulation, respectively. Also 50% of MC formulation could increase yield as same as the 100%
of EC formulation, 4.26 and 4.30 ton.ha*, respectively. Soil incorporation of trifluralin was very
necessary to achieve best efficiency.
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