6¢,}6"“"ﬂk

%y,
i il dloxe

SWS YO STV (IFAN) A §oaslacile 5l does
: iaelacile

[
(Thymus vulgaris) b sl 52 slacile J 28 Sl pw 0,95 ot

1 « ¢ . A Y Voo
a.>|}:.>l.b G e godu.: g;'.,'.d RS LI @bs; O.;.Uh}&& C ) JJ..'S...J G e d‘}:— W s
. IR T e 2 ol€ssly DoY)
oS (S 3lS Oliios duwe T wald oKl
ANARTARRSE ISR TR

WYY 2l sl

LRVCCS

L5 oKl )b el acyie 1 WA el Jlo o islejl (Thymus vulgarisL.) (£l cpivgl jyn slacale JS Slioo 0)9d s jolaiody
FO X A0 alol @ e slacile Bl g JpuS Jold pw 53 50 bjlew il [l jlogd VA 5 5185 aw b (olad JolS slacSsh )b B 5> ol
O (Sl s 4B S i )3 (b plos S8 g JS15) dld jless 93 elyemdy (0022)9)8 950) Jla 50 by e SET I ey 59, VY 5100 A0 VD S
S Jols I 5ym slacile 0 oolitl Jsug g Situcd 95 (b5 b @l | w4 gl ym sl il S5 Gl 090 bl 5 ST ol
Sz )90 b 5 sladdle dla g SS9 g gy dme 1 jacale iS5 JBIG slaeyed a5 ol L guls Lases (Senecio vulgaris L.)

OF o 0,8kae 7V Cluzsl b g 59, 0 BFY s jlome 0Slae 1 70 Clazst b cptngl (g 005 5 (i3 2,8ee olsl 5,0 (slacile ]S
BYR G S 70 JoB b g OF BIY ( 5)Shes 81700 luanl b optngl iS5 (slioe 2 0y90 0l b oo oing) by SET 51 mg 39y VE U
CH TN 5O i 4 ey M BT g VO BT i 5im ladile oo o 0)93 cpuilsl 3,8kae (gl g dol sy 1) Juad ST g g VA

...\J:J)ﬁi)g)'l?u ))11.4&

bt e SVYolee il 3 Slas Gya dile (S15 ¢ pn dale St 59 JyuS e pdile J315 : galS slaajly

! Corresponding author. E-maihojtaba.khazaie@yahoo.cor



¥

)Jhdu&.ﬂ.l&df.‘sd‘fue))buxzj

S s Sl oS 5l OLE IS (55, Ses ulesl (2000
oS cpl sy 5 by s Shes dos o 3 i als
by B S5 N) 04 e 3l e Sy V0 B EV WL
s3> .(Hamzeiet al., 2007) Ll 5 acile 5l s,le (LadlS
ﬁ@jlﬁ&ﬁ»}:):&ﬁjﬁdu;&oddsﬁ@\ﬁ
50 WA BIV0 SSa S daaban (gl aS (6 sbas 54 slane
Sl s YU V88 oSl aides (gl 5 o3 51
LS S (Miri & Ghadiri, 2006) i 1S LS
05 ey Sy Gl oS il s S (Kirkland, 1993
333 pkS SV ek Sl 3w e 3 s NE SIS
cCJS vs/fo AJ}JAJ\J'S‘CJAJ:AJJ 4.7}.1\\/\ VS\I';
21> OLE Slalllas S kS 5 055 50 Shes SRl sl
w)))rf,Ub)ﬁéuw)wéyjbuﬁoﬁ)ﬁ
YA G YE 3 5a glacile Gl 5 LS sl QLS 5o |
G slacde Jll b 5 gla S g5 (Hossiniet al., 2000
Sheels OblS cilie glaw S 1) Ol 5 s S
slacile J 28 Sl 05 b spd o cmge S5 S
ol sl sl @osline Cilie Gble s ol OLLS 53 e
A o ol gble 4 1 Ll ml Olss o
095 i sl .(Aghaalikhaniet al., 2009 sl ol
s e SVsles 3l ol o e lacile J xS Sl
O Jaw s e 553l 5 iy opl 3l eslizal 15 ealizd
095 IRl 3as o el a8 asle e sl 315 OISl ]
Uil Ao ad glanl )5 acile 510G 6y b J oS
ool o5l sl acals Olgn |y 5 S a8 L
L ol Js oSols awlis Jgens SO se3l oS
035 il glasles oSt o | blo (g ll D]
Sl e 0,3 OLL L LT bl dais conl S
Slllas s .(Cousens, 19883 o5 i 4eo 55 yoiioes (S g
moy3 53 3 Shes LS Ao s Gals 0L (gl Sl e 090
by ) o Sl ot 12 ol 1 iy s sl

dodo

Scel asols aAlS (Thymus wulgaris L) &L il
Olays s O Luslel & (Lamiaceae) ololws ool gl
s il Al a5 Ll 5 )8 (s sl slew
s s amme Jolge 3,8 o 53 eslinal sppe sl
Hornok, ) L 13 3l ol 653 esle i 45 Al e
Ll 5a slacile & Olge bl opl dlax 51 .(1992
O ol gl (25 oS L s glacile Sul) e
S 8 A s, slad gl sl O
S glacile [l gl LIS 5 olld gla i, 508 0
Looacde Sl copde da fSile O e jalSL &S
53 (Hall et al.,, 199 coul (6,5, Asb azils JLis &
ol esladd 5 (IWM) 5 o8 glacile a4h J 28 Cy e
5 Sl ods aS egle cilime la g, 5l R S
Pl S S e slacdle J xS Gl ey plulls
oo gladle ads oo nde B Ab s e
J s u;lfu_ 095 .(Swantonet al., 1991 355 O g
s olS ay ey dsb s Sl ol e glacile
Sheole b s S (2S5l (6,8 | shinen oS
Slid>s .(Knezevicet al., 2002 553 (¢ IS ;5 acile
2 o glacde Jas Sl s b Glp e
33 Gl e sl 0l plrl e ol olals
Pl s yly s glacile J S Sl 5,5
wan bosg 3B o3 8l il s 1) S
Slacile 51 sl b s Shae [2alS Oty S 51 e
ool e Y s Gl Sl bl Sl LS e
093 o oKl 53 il s .(Nieto, 1968 .
Sl LY/0 Ol b )d s e slacdle J 28 Sl s
E-IV) OAd e 5 e s V8208 Jp3 LB s Shes
SV e 530 4-00 3 Shee 23170 Sl L5 (S

Mahmoodi & Rahimi,) del e (S 5 0-10) Oud s



Yv

)Jhdu&.ﬂ.l&df.‘sd‘fue)}buxaj

B s Jalesl g bacisy e mle 00 53 lacks,
el DS Y 5 b WA L bl WS sk - b
Dlps cod 6 4 Sl e ¥ Jeld byl s
2 aacile HIG glasles 5 5 acile Bl gole slasles
slacile s Jol e sl Lad w3 L
S TTR L CRPRRY-ICRUNYZ S0 PR -0 (TR TN CPVS SRS SN
e 3 el (as oS Ll 53 Ay e LT
S b, il Lol ol boad esls o3l
U as il esls o3lrl 5oa slacdle 4 pos (5w slasles o
B OT 51 ey 5 Al ansls 105 5T b, S slass,
o35 » Gl s ke s slacale Lol 0L
3 (e s S5 5 1) il Ol s S
S Sl eslizal b 3pa glacile 51 gl 4ge A B S
S e I slasles (gl s e 00 X0 /0 Sl sl S
3 slacds sl 5 S O35 5 el s J-1e
Sl lolas lp i el 65 5 iy SSE 4
L oObyen 5 Juzd OLL 3 Cloyas ea o acile
5 Slp wsed Zdady bl sl Sl ol 4 se
sl (AU Al e a3 OLL L Olejen (il ol
Vo gl Sl aS mpe e g iy 505y 5 A el
Slp A3 S s 5 0l olad S mlan 51 e Sl
5o bl Sl ¢J§ £o e uilal Ol (5, S o5l
L (S 5 basla (S, Jold) ool oas Six
- il olas 5l eslizal b ae O oo o 000 Lol o
A el (S bl fes R T 1
Knezevicet ) s &b Sl I slae s s gandllas ) 5
Jsos &b J xS glae,y s gasdlas gl 5 (al., 2002
5 S &l JKa s eslad (Ratkowfky, 1983

sl onT ﬂ) B J}ﬁ_}

Y = [( ;D%) + (%)]xloo () dslas)

(exp[AX(T-B)

ol Ok dals 4 ol 5 S =Y

Clevenger

C‘;Lp\ (Knezevicet al., 2002 O,Kea @j);s by
LSAJJUQJ “ U‘)jgf" JLI.& LS‘J" el ol ealaiul Lv\.LJJS
5 S o Lal (Mahmoodi & Rahimi, 2009 O1,Kea 5 (63 gees
SAbl Ll IS8 gl 42U bl an IS5l sS
S Shas Jaalpl Ao s 0ol OLid gl s S eslanal 4l
s g mls S Olg e 5 e Sl ole laeyss o
6)35 9 S JLIA 6‘;» .JJS oslel J}ﬁ_} E) Jsﬁ.&g
J‘J}U 09 Lf?ﬁ’j BE J}..“o_} CU )‘ (erl & Ghaderi, 2006

A5 S eslizl KIS 58 slacile J xS

W g, 9 dlge

P sy a0 IYM JL Sle e Gles ()
o2 53 @l Ol el il psls OlS Slidss
a5 OF U3l s Jsb 5 adds YY) 5 a5 Y LSl s
Sl Ll s a1 e 1000 gLl L adds £A
o3 YO 5 YE CT il doys (b ) g 5l S
CL*:" S sty &Y 5 YAV (dmis) S pSIE ulua
JS 055, /Y5 /¥ (%0.C) T o S Vs VA (PH)
ey YA 5 Y/Y (PPM) Cdo LB aud Y 5 UYY
Y/Y 5 VAT (PPM) ol 5 WV 500 (PPM) Gl LG
S e lacds 5y YT 5T Gas o S w
s S el e 5 dl dle s e
sl e S «(Descurainia sophia L)
(Sonchus oleraceus L.) &5 & (Convolvulus arvensis L.)

(Alhagi =i, ( cyperus rotundus L.) (WJL:)‘
S s o (Setariaviridis L) als, £ jpseudalhagi L.)
(iale3l 5550 cpsy A3 s (Cheiranthuscheiri L) ol s
Jl Sl yo &S s g el ()8 (Lis 5 S AT JL Sl o
5o oacdle J S Gl osss s S Lol A
STy e YXY e S bl bds Jlesl L ¥ iy



YA

)Jhdu&.ﬂ.l&df.‘sd‘fue)}buxaj

3 sdle 2bj)l 3,50 SS9

ap cbdle SUid (39 duo,d (I
S e e s e gbdde
sl Som 3 (Descurainia Sophia)
M ol « Jad glawl s (Convolwulus arvensis L.)
WS Wsls e JS25 1y 3,m slacdle S i 035 doys
JS8) 3 Somg g ho3 YA 5 L3S g o3 )
L eiSbt om0 oy 0dd SVsb L Ll ()
A5 Sl e 3o VO U s sd 5 (Sl n e 09 JeoSS
Osmor 595 5,4 slacile 5 Gl b, ams
olS,s 5 (Lactuca scariola)  i=s s salS
sl Al b sl sl o~ S5 80 5l (Senecio wulgaris)
o O s 3 B s Bb s B as e
S8 g 4 5 S 5 lacde L 5 Sy 05
o Jad DL 3 S (gosb 4 d w38l olS 1y 5 i
b Sy s oS (s @l s LI e e
Lo slbaile 8 S 055 dopa Ve 5 VY AT (S S
w4 015 o Ly ol ol Jods 3ls ol 5wy
S 5ol o o glaasla sl slans 5 e g 5alS
3 S glr ls s 55 Sl esliad 5 (S, VG
3 ol Cad 5o glacile B, (VL
1 oy Jgb il b s dzils Ul 55 olaetils
gl A=l 50 5 glacds IS S 055 O slacile
alis Cu .(Bukun, 2004; Amador, 200230 sl 53l
Obor=s 5 olpsls hug s IS
L« <l of 51 Sl= (Hadizadeh & Rahimian, 1998
A-ly s glacdle S 055 (I 005 Jsb Rl
S TSN S CL IR A
S5 35 (Abbaspour, 2008 ; sule Ay JolS |15
S slacde S 055 (S0 e Rl Bl L aS 5 ge
ode) o e 3 p S NYYO Sl w5 wdl Ll

!

b GU:exp

330 e g o e 4l =B

Ady b ST 5 g Lags, =T

Setend w55 ol 50lie=C 5 A

Y =A—[(A—-B)exp(—(CT)P)] :(Yalsles)
Coli; O dald w4 s 3 Shas =Y
b @U =exp

Ly b ST g bas, =T

Jsws @b 53 <ul p3lie=Ds C ¢B ¢A

s B SRS glasles o e glacile Jadl WS
S o S G.L:)'\ sl 9 i O3 4o

Y = Aexp(BT) (¥ dslxs)

Oy ol 4y e 50 slacdle oluas L S 055 =Y
45

8653 b polis =B 5 A

o slacile Jlee slass, Jsb =T

5 I s 53 e slcile i 055 e (S
S o S 5 @b ) sl s Shes

Y = A(exp(—BX)) :(¢ dJslxs)

Coli; O Jall 5l Shes Aoy =Y

653 ol slie =B A

e SIS Glales 5 5 e glacdle S 055 =X
S alB ol pf

$$SAS” (9.1) ¢EXCEL® eslizal 5550 (55bl (slal 52l o

.3 5 GraphpadPrisfh



Y4

)Jhdun.ﬂ.l&df.sd‘fue)jbw

100+

Convolvulus arvensis L.
Descurainia sophia

Lactuca scariola

Senecio vulgaris

BOB8A

Other weeds

Weed dry Weight (Percent)

.

15 30 45 60

1
75

T
90 105 120

Duration of weed interference periods (days)

WSy (g Mo yd SUSE  j b gdile KWl (59 p JAI glayleni ST - S

Figure 1- Influence of theinterference period on dry weight of weeds separ ated by perecent and species.
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Table 1- Parameter estimates standard error and 95% confidenceinterval for the weed dry weight and weed number (weed

free period)
parameter Adjective Estimate Standard error 95% Confidenceinterval
Lower limit Upper limit
A Weed dry weight 89.88 5.172 79.22 100.5
Weed number 82.71 5.483 71.42 94.01
B Weed dry weight -0.02941 0.002969 -0.03553 -0.02329
Weed number -0.01770 0.002061 -0.02195 -0.01345
R? Weed dry weight 0.88 - - -
Weed number 0.79 - - -




Y.

)Jhdu&.ﬂ.l&df.‘sd‘fue)}buxaj

100+

Weed dry Weight (% of Weed Free control)

0 15 30 45

T T T 1
75 90 105 120 135

Duration of weed free periods (days)

(U8 g bl 513 ) 5, sladile SWid (39 52 e 51 (5)le 0,90 Job 1 -Y JSWS

Figure 2- Influence of the length of weed free period on weed dry weight (% of unweeded control)
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Figure 3- Influence of theinterference period on number of weeds separated by genus and species.
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Figure 4- Influence of thelength of weed free period on number of weed (% of unweeded contral).
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Table 2- Parameter estimates Standard Error and 95% Confidenceinterval for the Weibull equation.

Y=A-[(A-
par ameter Adjective Estimate Standard error 95% Confidenceinterval
L ower limit Upper limit
Fresh weight yield 101 1.089 98.82 103.3
A Dry weight yield 103.1 2.509 98.02 105
Essenceyield 105 - - -
Fresh weight yield 55.14 0.6425 53.82 56.45
B Dry weight yield 63.45 0.7546 61.90 64.99
Essenceyield 63.45 1.838 59.69 67.21
Fresh weight yield 0.01519 0.0004475 0.01428 0.01611
C Dry weight yield 0.01332 0.0009243 0.01143 0.01521
Essenceyield 0.01177 0.005203 0.001133 0.02241
Fresh weight yield 2.210 0.1583 1.886 2.534
D Dry weight yield 2.030 0.2330 1.553 2.506
Essenceyield 1.492 0.5006 0.4688 2.516
Fresh weight yield 0.99 - - -
R? Dry weight yield 0.98 - - -
Essenceyield 0.89 - - -
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Table 3- Parameter estimates Standard Error and 95% Confidenceinterval for the Logistic equation.

Y= [(m) +(5F)|x100

parameter Adjective Estimate Standard error 95% Confidenceinterval
Lower limit Upper limit
Fresh weight yield 0.06508 0.002918 0.05912 0.07104
A Dry weight yield 0.05377 0.005847 0.04183 0.06571
Essenceyield 0.05700 0.009585 0.03743 0.07657
Fresh weight yield 62.31 0.8659 60.54 64.08
B Dry weight yield 28.28 2.578 23.01 33.54
Essenceyield 38.71 3.734 31.09 46.34
Fresh weight yield 2.109 0.03295 2.042 2.176
C Dry weight yield 2.715 0.08670 2.538 2.892
Essenceyield 2.861 0.1384 2.398 2.964
Fresh weight yield 0.99 - - -
R? Dry weight yield 0.96 - - -

Essenceyield 0.93 - -
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Figure 5- Thecritical period of weed control in thyme based on fresh weight yield with 5% and 10% allowableyield loss after
growth initiation at spring.
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Figure 6- Thecritical period of weed control in thyme based on dry weight yield with 5% and 10% allowableyield loss after
growth initiation at spring.
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Figure 7- Thecritical period of weed control in thyme based on essenceyield with 5% and 10% allowableyield loss after
growth initiation at spring.
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Table 4- Correlation coefficient of weed dry weight and percent thymeyield.
parameter Adjective Estimate Standard error 95% Confidenceinterval
L ower limit Upper limit
A Fresh weight yield 106.9 2.235 102.3 1115
Dry weight yield 98.63 1.444 95.65 101.6
Essenceyield 100.1 1.667 96.71 103.6
B Fresh weight yield 0.001017 7.264 0.0008678 0.001167
Dry weight yield 0.0008073 4.859 0.0007073 0.0009074
Essenceyield 0.0008608 5.590 0.0007457 0.0009760
R? Fresh weight yield 0.89 - - -
Dry weight yield 0.91 - - -
Essenceyield 0.90 - - -
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Figure 8- Impact of weed dry weight on percent thymeyield in interference treatments.
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Abstract

In order to determine the critical period of weexhtrol in Thyme Thymus vulgaris), an experiment was carried out
in a randomized complete blocks design with 18ttneats and three replications in 2008-2009 at ¢isearch field
of the medicinal plants departments, Shahed UniyefBehran, Iran. Two series of the treatmentsuding weed-
free and weed-infested were applied in the redinee distances of 15, 30, 45, 60, 75, 90, 105 @@ days right
after the beginning of thyme growth at spring. Tefeeck treatments including full and no control afesd during
the whole season were also included. The nonlimeatels kind of logistic and Weibull were applieddetermine
the start and end of critical period of weed cdntespectively. Major weed species were field biedd
(Convolvulus arvensis), flixweed (escurainia sophia), mon groundsel Senecio vulgaris) and prickly lettuce
(Lactuca scariola) with greater biomass and size. The results shdhetdperiods of weed- free and weed- infested
significantly affected the dry weight and numberweéeds in all treatments. Considering 5% and 10%hef
acceptable yield loss in the models, critical pdsi@f weed control were between 41-90 days and6sdays for
fresh weight, 12-94 days and 29-78 days for drygivsi, and 20-105 days and 30-86 days for essenttkafter the
beginning of growth at spring.

Keywords: weed interference, contralieed dry weight, weed density, Essence yield, neali models.



