Journal of Plant Protection
Vol. 33, No. 1, Spring 2019, P. 57-67 c

5---’% 3 (53,9Las @lus g psle) LS cblis 4 pis
Ay BY=FY .o ATAA jls ) oplad FY ale

S s sl 5 A ile Gblls & DLS I 5 ol o))

°.b\.::'- ”‘} e doeo —i‘,{’:.w‘) SHe —VJ_‘a:u .\.53‘) e Ioeo —':Eevd.\;.w.: LS"J’?.‘ r.:.lh‘j‘ —‘&‘,jﬁ des
VYAY/+F/0) sl s 'cub“

daSe

2 0l S (gim LS 4 wilg o S iScale pl Gblay o)l S oYL (B8 & cul Sl iSlile dles I pllyelas 5

O pgar o S ygeo & alej] S sl oad (silwdnd Ll 4 lalS (B Camlus b)) pslaie & LS 3 ly ©ylud gl
@S 2 o)) psSpge) s obS i Jals ialesl (] )3 g 3590 Jolge o plosl S5 w3 (ol SLIS g B 13 5 JygSls
g oA L5 [ FY el XN oo oY hs) Jols s catin )3 S 5 ey 5 il (slac i ¢ (s g Aoy ¢ ooy GV g
9 Cudls y3Sho LS (b s 2 (5l e b S )3 oyl 5 (Sl &8 s i s Widg: (ST p,S5kS )3 0550 oale )5 e +/VYA
s g Ly oy iy alS () ine SlS o a0 (LS plos e 5 (olom (slapls] Kt g S 5o lllin 5 il lidl L
50LS e ppslie plsis 4 2lem Slaplil 035 Cunyj (S p)S5kS 10 0530 03l oS Lo +/19F) EDso (2 5V (il b aodigy oS < ilol
bl 4o oS Sl (lyis 4 ln slaplil 0395 G (ST £S5k )3 0550 03le p)5 oo +/+FA) EDso jlade (5525 L 5y
ZpAS > )ld >y Ojgo 4 SB > oyl 5 bl 4 Camlas )l 5l HeSie jadld bl p (2h5 QLS plo wad @S ls ki

LA gdudils oS yaw = 5yl 2 > >V

BY gy oty pAiS (poS g  SwCun) S e <5y 1 6MIS GWojlg

o cile oSS 3 ol 5 o dag 290 (Sla S5
BV w1y o] yor 4o Slalllas plos 55 L (Y) ol jg, WYY )
ol 035 (555 o K J) Gt s 9 S Ll )3 g ole §
e Oylad & e ay )3 il 5 08 ladllas 5 (V1)
030l (V) ol 00 glis ) Dgnge LB jdike 9 D 4y (gl
4 o5 Glals o ady 1) Gallyslé 5 08 1 (b @ )lus
Lo pScale plo )0 .l aiils SB o dlyeley 5 oxlesdl cle
2 JBe sl ol 0ai pbosl 550 (il 33 (ol LS 35
i bas Lot Suile ) oS ol Jugilgw (o iSile
Ok S sbddle Copte (gl 03518 g Al yp g Wi
I8 eolawl 3y50 300 Sy g SV quase a9 OME 3 Sy
LapioSile a8 ol oy oo oo ST 5 1S 00,5 e
4 ol 5 Oylud 4y e SB o ol onilagdly g Aius ulus
£ 5 1adl &5 18> (3) 1y 5 oS5 (W) 29mse o]
by 2 jn glacide [, 28 gl o5 " gilegls’ 5 ¥ pbliLl

6- Imazaquin
7- Imazethapyr
8- Clomazone

LVRUFY

oaliley i (o3 03lgls Ll S ile oy inge 5l ol pslin 5

cinb Jy Sl el i ©jg0 4 S Gle pl Bl
Y gaxe 13 Sy ot 9 Sy Sl e sladdle ) g
B g Ay o) G (93 d2gS aboa I il (o)
= AL oS 03 Jolos s (551350 51 S Cile () 3900
Sy g Jobw mredi | Bl U555 gud 42l (ot o sla ol
s 48 el gl iSale j) sl 3 (V0) Sd e olS
2 e Jolos Sl e (2l 9 3 S il > (VL (e
2o e dle ol ile SB s 5T YL b 5l
an ojlus Ll el 50 550 ladile 38 090 Jsbo ol
bl s JLis asy 55 1) ol )3 39250 (815 SV guae

Gile U ojlie g plolid 0] i) S Jeasedl §)6 s & —F 5 Y Y 0
o gD yd oISl ¢ g5 yaluiS 08Ny ¢)luiily g dliwl yluily ¢55n (gla
(Email: e-izadi@um.ac.ir e 0 g — )
Mo (S pole olStily ale Sloa guie -0

DOI: 10.22067/jpp.v31i4.21616


mailto:e-izadi@um.ac.ir

IWAA e ) oplod XY Al (65 )slisS zloo 3 pole) LS cblis 4 i OA

(Obs 9 259 iy SV <0yl S y0m 52 piS ) Jold s
canlo ¢opas ViV Canad g (S a5l s jolaie cpl (gl 09
)‘ oolawl L &1)9_1&4).: P]u—’u—’ Veoo ).)La J9l>m IM‘ BN
rbo ad Gl Jslowe cnl 5l s ad (A¥A EC) ()l gV 503
)2 (lplté—’ké_’ Y/V s\/A c’/‘”\c s‘/q ‘./\c‘.\c c\/;A 4‘//“:) LQJM
aws gl s ealawl SB L bMWS gl oas S5 slacdale
i odlazwl (V) dbles 1l Joles 51 598 (sla Jols
N1vi=Navz ()
L J9_l>u d_..JLo).: Jvel_.w b N2,V2,N1,V1 "j 0 4
o> Atd Sl padee CllE L gl I oo g poles clale
soin & il o (No) st CABle 1 Jgbos 1 (Vo) (s
O S 59 dnnle 5w SB L b Joore JolS bS]
sla 8 jlade 4 (Sis S )5 5YD) yio b VO ylad L
)Q;Jwtslf9w)bb)y®>5l>:&]ai$)m¢byﬁ
SOl SBys ollyelay 5 cdale 816 5l laebl o b
e S ookl b e A5 03l 836 SB 5l p )5 5kS
Sy 03b ds sLa sl 15y 0l Ao e (S pw
S dges L -5 boleo S L Mol g isgy HeShe Sk
2 do boye clbSB plo b jiSdile cbale ya ¢lp ond o3l
OLalS cdls (dly g 14d byl calpisy 5 Jol5 5k 4 jles
O))_f )|34_5|9? &y ()L‘”lﬁf el b ad et lmo],\lf 4
olals 5l S pa Sl mestl lales )3 )5l I Glals
0 (Yojew cusSl) aizg BY gy 0,8 Jbrailen (gly s oalil
oy S ol ds o ¥ glod j0 aitn S Cdo 4 (S Cawgy jl
S Sy i bl gl s d A glod 4 o g 48,5 1,8
Sl oae Vel & jods (0,8 Jbalen 5l s WA pada 5,
G 2 )l g 4og (g Yo (o))l psS i e S
25 ol an VOIS Sl byl Laud cusS calio
el 9l VY g, s b sy 3 35 e a3 Y0 5 e
2 5 odd e 3l e joy Vol pbsl CB eSS jeb 4 la lulS
g g 4 g Ao QLS A G Ao (SR T BT dbpe
sl 30)d Gl | ey oy o) YO LBl el LS e
@ ol sdady; sl e g udloy (a5 50 Jai3)5e lalS
OS5 S jelaio dy g B 0l B SlacSl o il ek
odliul el YA o 2 51,5 lo 43,0 £0 clad b ol I L]
D e plie S e L Jliond 693l b e A5
45555 MSTATC l58le 5 5l ool b Lialesl 51 Jeols (slaodly
asaly in g0l 5l edlitul b o b 1 Sile duslie 5 oss Luib)lg
50 Jrols (lodly g )S ) 4o b pll 20 pdaw ;5 (S (4!
@ by loodly (pSSle (3510 B2)b 5l 9 RI33le 5 1 eolial L
adsleo) 0 plowl gyl ¥ g ¥ Sitiod (slaaloles 4 ) )SS aw

Y g ae dy g diley (Bl S1E 50 algr o Mg o 0alitu]
5 6l g slad gl )0 oad sl @yd g paiS wile awlus
Sl s 4 oS cunlagzge bl 5 llyolis 5 2590
ol e ades 5l Y game 4 dodis Juusily SB 3 ]
15 o sblis & Gilise LS Camlus clis gyl 51 (A) 1S o
Sl Guslio ol QB! 13 w5 (2l)) ol e > o1 SB
oy Sl ygeil 5l oolatul b SB > b ol awsuis
o 31 ol Uy (1) oy g LT bl ) ] 55 w0l o ko
oiSaide Ll 5o, V5l ey S22 olS i) Job 625
5 SediSsanl 253,52l )y Ju 1y g3l SIS
L& o polus olS plyie 4 Jo 5 olS ad, 51 (V) o), Sen
2 bSdile pl o8ladl (s (sl 0yl Usgdlgw b iSile
by Joss ey Job Gloxier ) (i cul 53,8 osliil S
P oiSede gLl aluwlid gy ol 5 205 39, s 4
53905 pbyme ol LS & s §] Sl sl S
5 —5asles 48 a5l i 33 ialejl 3 (5) ol Ke o SOl
2p)S e 15U cov ely; BV g Ve 2,Skes (i
S S 3 p)S WAV e > g pslar 285 )15 allslis 5
5 S 3 Slee (ialS 8o 3 Y7 (dlyslts 508 5l ey Jlo
o BYVgn g 92 Ao Sl pASS iy Jood o ClidS (S
P Ol g Ly (W) Slodged paseia |y cllyslts 5 (SLlE:
o=l S a5 asile (bli 4 dilise lalS &l
S 5 gl 5 (iSile (bl 18T oy sgkaie & Ginlo]]
O sl oS uimbes ol 3 5 (9l LS 455
SB > ol bl pasls 3 (et ogeil 2 2,8 Cax

£8)5 plol

g, 9 dlge
bl 4 cilise GlalS Comlus o)y oo 4 Gialojl )
Ol (s 9 SB > Gllyglty 5 A5 ile 0ud (gjludnd
iy 5 Jai] (bl (s i &y S oS i ¢ 515
OPO908 53 Mg wgdyd olBuiih Sladss sldS (S j
sls ad plol )1,S5 dw 53 5 B3kt Wl 25l LJB 53 VYA
H/’Y\ s’/”\c s’/”Y s).O._aa) (“:Ja_w Cudld )2 db JLl qu)}LOJ)J
p55LS 3 0350 03Le oy S e /YA g o[oAS (o/ B o[- ¥Y
)L\_O.n M).) Yo 9 YO Yo NN DD JDL&A w).» L 45 (LS[>
Cdn p> alllas 3)50 LS g 392 Gally5ly 5 00D dnogi 3 )8

1- Flucarbazone



08 S o sk § Gisale gLl 4 QLS 5l (S 5 cumlas L5

Cu u..@lf oy B d‘)f w{k—ﬁl—c P)Y clale 9.A.w‘a‘.>u| S(Y

Cou g W o5 3 9 alons (EDso) (w2 3)90 GlalS 1 o o 0395
B (Y abls) 03 45,5 5 a4y iulofl s
OLALS udd juw s isle gLl 5l v d_c
. . & . e . & ” . & et = C +
ool 5 piSale s (gjlwand sbla a5 wshy i ol 1+ exp {b(log( x) — log(e)) } )

1y, —xe 35U caalllas AblS 0d s Sk
PSP y 90 OB A Jw (S9) ) DLSE_M:L) L. u.ul;..\>C¢ .. u.».w‘bAJ.)quJl)J

2 ol Ll Jools @l bl 2 313 2003 8 s G € (15 oolizal S 5 S uile anlesdl it &5
sl Jo .M el M)J b olos )w M)JHS)W jLS 9 395 o0 05 Fewly Jlde 3 il Moy B o &S iSle
oS pshailen (1 J55 5 ) Jpan) cudlis (036 L3 olS G S iSile eulegl & By gusl) izxio eVl s d
> adlas > (LS Cawlues o5, o 36, o odalie VK ) . o T
’ )“:b - U%ijffn %f“l 51C ke ;51 595 Alalas 53 &S Sloj bl o (WS o oo o
2 i 3 oge & oA S BSIL RLTOL  l  e  l Gis b s s iee ]
B SpAS S S ojyl SV S e S peS 5w 5 okl Wodls il

2053) om0y 32 390 HRLS Slhuo 3 SIS 53 ol oy 5 IS e 0l (55l (S T 41 bgyp0 (MS) Slaspe (50lke -) Jgo
Table 1- Mean Square (MS) related to the effect of the simulated trifluralin herbicide residues in soil on plant characteristics
(percent of control)

S alio RS O e (led el 83T Cawyj w8397 Cunt
Resource of variations  Degree of freedom Emergence Shoot biomass Root biomass
Plant o5 6 8229.107* 28480.35* 42034.90*
S psile ool 7 5725.925¢ 57019.22¢ 40504.12¢
Herbicide residue in soil
PR 42 5553.486* 16267.94* 11872.71*%
. 112 4035.217 10193.66 9550.58
Error
et 6.71 12 11

Coefficient of variation

o) O Jlais! maw j> (gl Gixe s
* Significant at the 5% level
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Figure 1- The percentage of emergence of plants in response to simulated trifluralin herbicide residue in soil
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Figure 2- Mean comparison the effect of trifluralin herbicide residues in soil on plants shoot and root biomass
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biomass and their emergence
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Table 2- Mean comparison related to plants root and shoot dry weight (percent of control) in different concentrations of
trifluralin herbicide in soil
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Plants Herbicide (w2ls @ Comns ( '&_’w Plants (w2ld 4 Comsd ( “.“w
concentrations Shoot biomass Root biomass Shoot biomass Root biomass
( mg ai. kg *soil ) (percent of control) (Eg:ﬁ?glt)m (percent of control) ([t;eorr?frr:)ﬁ)o f
0 100f¢ 1009¢ 100%¢ 10094
0.002 85.4ke 942+ 96.45¢ 90.8ke
B 0.004 94,9+ 91,5k . 98,55 86.5+
P 0.021 109% 94.1 + Sy A 83.1H
Wheat 0.043 93id 93,3 > 124,50 79.9m
0.064 5Qr=o 84l=e Wild oat 90,2k 64.2rm
0.089 72.69%k 79.4mi 61.2™" 55.3t
0.129 63.8" 72,291 61.3™" 50.8u-r
0 100f¢ 10094 100f¢ 1009
0.002 77.8%1 83.8™m" 88.2ke 1322
0.004 79.50h 76.9mi 103¢P 127b
I 0.021 65.2 74409 sosy 108b° 124b°
Sorghum 0.043 58.25P 63.3™" Alfalfa 94i-d 111.6¢4d
0.064 34.1vt 41.6Vt 75.6P1 101
0.089 33.4vt 34.94v 75.5P1 94.9id
0.129 25.2Y 26.4Y 65.3"! 76.4%1
0 100f¢ 10094 100F¢ 10094
0.002 gQk-e 1210 75.2P1 93.2id
0.004 89.6k® 101%d 81.2mf 79.4m
i) 0.021 115° 101.9¢4-= RS 61.5™" 82.1m9
Millet 0.043 93.3id 98.4hd Cucumber 71.57k 73.1p
0.064 809 93.6+ 41.3Vs 60.45°
0.089 63rm 93.5+d 34.6VY 56.2t-°
0.129 54,554 87.1%e 23.7Y 46. 74"
0 100f¢ 1009-¢
0.002 66.4™ 87.5e
0.004 92.9id 92.49¢
= 0.021 g2+ 82.310
Barley ) :
0.043 75 76.7°1
0.064 32uv 53.7¢
0.089 499t 52.9%"
0.129 51,207 26.1"
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Means followed by the same letters in each column are not significantly different according to Duncan,s multiple range test

(p<0.05).
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Table 3- Parameters estimated fitting 3 and 4 parameter logistic model to root and shoot dry weight of plants to trifluralin

residue in soil
obls c b d EDso EDso P value
Plants
) ) 038 St 60.60(3.92)  8.71(4.41)  96.76(1.96)  0.15(0.015) 0.569(0.194)  0.05
pAS Root biomass
Wheat  olpe sloplilosgionss 2050716 420(321)  948(1.9)  0.201(0.051) 094(0.064)  0.051
Shoot biomass
k) 0358 St 16.64(1)  1.99(0.85)  92.43(246)  0.082(0.007) 0.324(0.092)  0.021
Pee Root biomass
Barley il sboplblogicus; 070500 88)  221(19)  9258(25) 0.104(0022) 087(0.99)  0.022
Shoot biomass
) 0398 S 0.053(0.01)  88.08(5.15) 0.066(0.011) 0.493(0.33)  0.0005
59 Root biomass -
Millet — (also sl plad o3gicans 0.755(0.16)  96.32(3.15) 0.079(0.004) 2.416(1.89)  0.004
Shoot biomass —
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Figure 4- The response of root biomass (a) shoots biomass (b) of oat (o) barley (A) millet (+) sorghum (*) wheat (o). To

different concentrations of trifluralin herbicide in soil
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Introduction: Trifluralin is one of the important soil applied selective, pre-sowing or pre-emergence
herbicide used to control many annual grasses and broadleaf weeds in a large variety of arable and horticultural
crops. It is a generally regarded as a moderately persistence herbicide with a half-life of 1.5 to 6.5 months.
Several factors determine the length of time herbicides persist and their carryover. These factors fall into three
categories: soil factors, climatic conditions, and herbicide properties. Soil related factors including soil
temperature, soil texture, and soil moisture and soil organic matter are the most important factors in herbicide
persistence. However physicochemical of herbicide such as absorption properties are also important factor. So
different herbicides may have different persistence in soil and have different effects on agroecosytems and also
on subsequent rotational crops. Normally residual herbicides extend the period of weed control, and increase the
efficiency of weed management efforts. However, they may persist longer than desired and injure or Kill
subsequent rotational crops. Most herbicide labels include crop rotation guidelines, but rotational restrictions are
often not listed for many crops. Several experiments have demonstrated that trifluralin herbicide can persist in
the soil and carryover to affect succeeding crops. Some crops tolerate a particular herbicide residue and can be
replanted soon after that herbicide is applied, while other crops remain sensitive to the herbicide for a longer
time after application. This experiment was conducted to investigation of some plants sensitivity to soil residue
of trifluralin in greenhouse conditions.

Materials and Methods: To evaluate the sensitivity of some plants to simulated trifluralin soil residues, an
experiment was conducted based on completely randomized design as factorial layout and four replications in
Research Greenhouse of Faculty of Agriculture, Ferdowsi University of Mashhad. Treatments included seven
plants (sorghum, millet, barley, wheat, oat, alfalfa and cucumber) and eight levels of concentrations of simulated
trifluralin residue in soil (0, 0.002, 0.004, 0.021, 0.043, 0.046, 0.086 and 0.129 mg a.i. kg™ soil). Trifluralin
aquatic solution incorporated to soil and transported to the plastic pots with a 15-cm diameter. Plants emergence
percentage was recorded and their shoot and root biomass were measured 35 days after emergence. The data
were statistically analyzed using analysis of variance, and differences among mean values of treatments were
compared by Duncan's test using SAS software. For determination the required dose of herbicides to reduce
50% of plants response (ED50), the dose response curves were fitted simultaneously using the following three-
parameter logistic dose-response model with the lower limit equal to zero.

g
f(x (b.de)) = 1+exp[bloglx) —logre 17}

Where f is the response (above ground dry weight and root dry weight), d is the upper limit, b is the curve
slope, e denotes the dose required to give a response halfway between the upper and lower limits (EDso); and X is
the herbicide concentration in soil. The validity of the above model and the comparisons between the parameters
were made using F-test for lack-of-fit with a 5% level of significance.

Results and Discussion: Results showed that trifluralin residue decreased plants mergence and shoot and
root biomass. By increasing the trifluralin soil residue, reduced all above mentioned parameters significantly
(p<0.01) in all plants. Plants showed different response (p<0.01) to trifluralin soil residue. The highest and the
lowest percent shoot and root dry weight to control treatment were observed in alfafa and sorghum, respectively.
Based on ED50 parameter, alfafa (0.164 mg a.i. trifluralin kg* soil) and sorghum (0.048 mg a.i. trifluralin kg
soil) appeared the most tolerant and the most sensitive plants to trifluraline soil residue, respectively. The other
crops sensitivity to trifluralin in soil residue followed the following order: sorghum> millet >barley> wild oat >
wheat > cucumber >alfafa.

Conclusion: According to the results, trifluralin residue in soil can affect the growth of rotational crops
specially sorghum and millet. Therefore, regarding to the distance planting of sensitive crops after trifluralin
application is necessary. Based on the results, plant response to trifluralin residues in soil were different
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significantly. However some sensitive plants such as sorghum and millet may be used for soil residue of
trifluraline in bioassay experiments.
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