Journal of Plant Protection
Vol. 31, No. 2, Summer 2017, P. 322-336

iy

(83295 asbiuo g pale) LS cblas & i
FIY-PYS o VA bl ¥ o ko ¥ il

Slles couw (Glycine max L.) b gw 45,50 3,0 ils slaai 68 PP I SR
(ke Al

Fmdl Js o, =yl ilaeae — T4 s desl - ol 2l JT B desma = 1S Olas
WA -A/ND il gu,ls
WASTYIVY: by gl

2SS

sl 50 glacile S35 el BT (Rl e slodyem]) drangs 53 (sl L5 S 5y il il (Sladis sl g et

B ead 05 )b g0 S g & dulejl oy calise Glles cod i slacale Calisee sadisS sy 6N e sly gy ol
Cils) (6559 LS w93 Jolid (wyp 3550 (glaylass i [ WWAD Jlo )0 (glw 50 cudd eS8y )0 L,SSY o dolas oS slaSsly
UiScide Galiseo (clays g bgw xupe yio 0 g ¥r g Yo Ve (ST duo ((HhialSow + Sauwd b oo (5l odbel I oo cuslS 5 (65,9 B 9
SN IS gy 040lyb dus Stansd @l 09y (045 dnog 55 (YL Lo yd YO 5 0 duogd 55 cduoyd VO o pd B+ yio) (Cudguw ) yuallilas)]

& omly $ip S e )3 o8 Gl o 43 ol gl ge o a9 4 (TT) Lod ploj il 3 ) cilisie jp slacile g,
Al 450l (i gulis (ionen Bl |y omlS @ea (a8 (55)9 S (g slesd )3 K39 S (e (Fed &5 kS 4k 30 b | aals
oebaidlsg s an ]y azwlsS woad (n 5 omb pebliler] (187 Cale 1S 53 1l VYD 53 g Ligw @ye yio )3 890 ¥+ o515 )5 jy0 Lile sladss
D9y A3 B Ay iy eicml M) o) 420 C8L 5 gy (loj (Sl (i peST S b gl baisS e ()3 ggete 3 0l
SlaassS plo jl 50 VL A5 jg) 4253 €8byd g gy olej (rSle (b B b 5 aiygl ;%03 )b 1 cdl Cuws womlS (res
-aoalS (Lol gge o & Cul (olRin (g3 gl SRS Ul ceslio 38y A po (bl sy 0lS lag) 20> 00 & adlllas 35
w88 Lo Sy ladile gy ploj (i 3 sdied))l NI Gios cul 5l ol gt - 0le3,S5 by gy 5503 Al cladiss (b

2y )8 ool )50 (25 0lS g 52 slacile Cu e doliyy )3 Wilgi o 45 S o

i sladids ol (bgslen @yt e yis &) BT S0
Slrasss Ly a¥lo )50 4 glaiss sz slaasgacms ;> Yoaze
)l3 3y 4 paie (S35 g (Slom luogad & il

(0+) Sgdo JoSias
ool (a0 ()0 SGIPSS 2 0anl38 ol &y (g5ygliS Kz o
030l L 6551555l 51 ] 53 &8 (gt (slopotaes 1 o2 05]
ol Sl e sl yly )5) @ sl o e 29800
sladyly JolSS sl S glacile 3550 55 ;S
Gl 535 Lo g p5¥ el 3B oyl JBlas & pglaie 40 (e
S i i 5> LS M e (ly &5l (il (F+)
5 slacile cladisS juls pols 5 oloj | (T 5l (5905
y Giande Sllas o] Bl g jpm ladile (ol 2 W5 0
5Ll 15 48 LS el punsas > HEAS g5 (B°) smd Lyl
il g9y p Sl 4 L5 255 e odlisul S il g

DS ile 53 (5559 B w15 gy o5l g (sWrojly

dodbo

S5 Jlg) 5 sl o Ygoma linls s 550 (laile
33 el S sl Ao S 5 slacile ()) Litpdise
s> s A5 Attt by 3 le Wil Al Sy o,y lalS

sl g cslys 09,5 hletils 5 5, e pole (6355 il =V 9
o)l Bie olSKuisld ¢(gjygliS” 0uSuisly (bl
(Email: m_ebrahim@uma.ac.ir otne 0l g5 —#)
S b gl g (65,0liS oSl Glls el g sl 05,8 Hlutils ¥
Objle (b @lie 9 (55,8 Clidos S pe bl =¥
DOI: 10.22067/jpp.v0i0.59992


http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/keyvan.khakzad%40yahoo.com?authorName=%D8%B1%D8%AD%D9%85%D8%A7%D9%86%20%D8%AE%D8%A7%DA%A9%D8%B2%D8%A7%D8%AF
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/keyvan.khakzad%40yahoo.com?authorName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AA%D9%82%DB%8C%20%D8%A2%D9%84%20%D8%A7%D8%A8%D8%B1%D8%A7%D9%87%DB%8C%D9%85
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/keyvan.khakzad%40yahoo.com?authorName=%D9%85%D8%AD%D9%85%D8%AF%20%D8%AA%D9%82%DB%8C%20%D8%A2%D9%84%20%D8%A7%D8%A8%D8%B1%D8%A7%D9%87%DB%8C%D9%85
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/a.tobeh%40yahoo.com?authorName=%D8%A7%D8%AD%D9%85%D8%AF%20%D8%AA%D9%88%D8%A8%D9%87
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/a.tobeh%40yahoo.com?authorName=%D8%A7%D8%AD%D9%85%D8%AF%20%D8%AA%D9%88%D8%A8%D9%87
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/moveisi%40ut.ac.ir?authorName=%D9%85%D8%B5%D8%B7%D9%81%DB%8C%20%D8%A7%D9%88%DB%8C%D8%B3%DB%8C
http://jpp.um.ac.ir/index.php/jpp/editor/allAuthorArticles/valiolahpor%40yahoo.com?authorName=%D8%B1%D8%B6%D8%A7%20%D9%88%D9%84%DB%8C%20%D8%A7%D9%84%D9%87%20%D9%BE%D9%88%D8%B1
mailto:m_ebrahim@uma.ac.ir
http://dx.doi.org/10.22067/jpp.v0i0.59992

YV bgwac)io 50 cide oaish o 5o gy (o

i k) oles pade (') (g g8 scasl yho il s
55 Sl glej 9y ym SIS Cugb) Jlde Ol avulxe 4l
slasly zes ojlal oin L HTT Juo b slpiuiy asals
sy oo ST ) YL S5 gl 45 n oy olesS
HTT (o Jice {(Fae) 58 sy 5l (sl b 3,90 S
b polas ol Lo pong s [, TT Jao dw G cd
YY) Slosls dgups Cuwl dgaoe Sjdiles 0y

Sladis s 3 5 ) gladile gy Gl | (o)l
J=lS pels @90 o )8ile Sl )l bl sl (i
5 alalin (alsm s o (SLS Ll 5 cglis s 4y .lassly
oie e Gl g Sen e (] o sladile ladis
S8 bt 0l s jy a sladile cbaisS s
S dng g 5msle il gy oy plale] el Ban il
DgS N> gy (e Ol Slp M) Jg) 423 p (e (228 S
Do bgw yo Al S jya cale

L g5 9 3190
V0 ) @8ly oyl 5b by €8 b WAD Jlo 3 Gialejl oyl
YA a8 oldlpe claske b gyle 3y Jlud 5 tesksS
So gl g (Byd Job 4l VY g a2 OF 5 Jled (1550 4dd>
s zyb gyl ailate SLS el s 1al by oo 1 e
WAooy VIOV (T osle VIAS aisml (clyls g () (09 § cpScimw
(39w doyd VY ey uies) (owd VoY (S S colis
= VA g iy B jaus pl o o WIS J 50)S doyd VIS
92 058 b Eygo 4 Gtalel gl B el ol
00,8 el ST Y jo by oS slaS'sly LJB jo ond 5 )5
S35 S5 s ¥ ol (g2 350 (515816 talojl ol o
Sed b oo il o3bel Sy B g (65598 g S
L2 9 bgw @pe yio 3 Bgn ¥ g Ve Ve (S15 ¥ (gl +
o3 VO o> O+ o) (Sugu ) pllile] S Cile iliee
B 48,5 43 13 (00 dpo gy 55 (YL duo D YO g 0l dpogs jd
il (slapSlys (ol Jele plgis 4 (65,551 slapius)
a ybililea] (25 ile il (slaj g (058 ol lsie 4 L
292 BP [ilojl ol )3 aalllas 350 o8, (858 (22 Jole olgie
polie (g 39450 A8 4 (lgie 08y (] Cloogad (n ke Sl
Si8ler 038 g ddlaie @3 Lulpd 4 ke (B3 9 Sl &
g yie B 5 55 dalejl S 1 m Slal Dged 0yl gt
S Jsloe 303 Ve (Edgus ) suabliles] IS ile (g 903

3- Hydro Thermal Time (HTT)
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1- Thermal Time (TT)
2- Growing Degree Days (GDD)
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2- Sorghum halepense

3- Amaranthus retroflexus

4- Euphorbia maculata

5- Portulaca oleracea

6- Brassica napus

7-Mean emergence time (MET)
8- Emergence rate index (ERI)
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1- Abutilon theophrasti
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Table 1- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different tillage systems of soybean

i e ad ‘55’9_66 SR axse bse XO0#se R%dj RMSE
Weed species Tillage systems
Abutilon theophrasti Tillage 2.72+0.08  -17.24+8.82  483.70+7.57  0.98 0.54
aygls No Tillage 2.47+0.08 -18.26+11.23 485.45+9.18  0.98 0.49
Amaranthus retroflexus Tillage 5.92+0.27 -2.53+0.60 45.91+3.96 0.97 131
gl No Tillage 5.48+0.22 -2.62+0.57 45.75+3.50 0.97 1.22
Brassica napus Tillage 47.06+1.97 -5.304+2.61 241.24+29.96 0.92 11.10
1518 No Tillage 44.63+2.06  -4.72+2.15  244.48+29.52  0.92 10.22
Euphorbia maculate Tillage 5.48+0.07 -8.58+1.33 344.09+6.24  0.99 1.34
odulgd ygudy No Tillage 5.12+0.06 -8.89+1.42 341.41+6.50  0.99 1.27
Portulaca oleracea Tillage 6.15+0.03 -8.52+0.62 380.99+2.27  0.99 1.43
FLJES No Tillage 4.71+0.03 -8.14+0.57 387.45+2.55  0.99 1.06
Sorghum halepense Tillage 2.35+0.003  -8.40+0.34 187.81+0.33  0.99 0.62
&8 No Tillage 2.54+0.003  -8.63+0.35 188.30+0.31  0.99 0.67
se(Standard Error) a: upper asymptote b: slope of curve Xo : GDD to reach the %50 cumulative emergence

23 Blidee jp0 sile gy daoyd 0v (6l L 3y90 (R M) 59 42,3 (i 9 (£ 9 ¥ O¥alae) g,y sl Y Jgua
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Table 2- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different tillage systems of soybean

Oy U sy 5o 4o yd

o9y Oloj (el gy S g s L S sod O 4o
iop e sladiss $i9 S o M) 595 42> ol M) 395 43 bl R R
Weed species Tillage systems Mean Emergence Time (MET)  Emergence Rate Index (ERI) e
(GDD) (%GDD) GDD to reach the 50%
cumulative emergence
Abutilon theophrasti Tillage 519.06 a 0.005d 483.70 a
asgls No Tillage 519.05a 0.005d 485.45a
Amaranthus retroflexus Tillage 66.98 e 0.084 ab 4591 f
oozl No Tillage 66.77 e 0.079 ab 45.75 f
Brassica napus Tillage 421.69 ¢ 0.120 a 241.24d
1518 No Tillage 43049 ¢ 0.111a 244.48d
Euphorbia maculate Tillage 428.52 ¢ 0.012 bc 344.09 ¢
odulgs youd )3 No Tillage 425.80 ¢ 0.012 bc 34141c
Portulaca oleracea Tillage 461.78 b 0.013 bc 380.99b
FLJES No Tillage 469.06 b 0.010 bc 387.45b
Sorghum halepense Tillage 246.70d 0.009 cd 187.81e
aLd No Tillage 247.10d 0.010 bc 188.30 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05).
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Figure 1- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different tillage systems of soybean. (The fitted function is the three-parameter logistic)
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Table 3- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different densities of soybean (plant/m™).

i e 4’?; (a2 793 <3) ”52"’ atse b+se X0+se R’adj RMSE
Weed species Density (plant.m™)
Abutilon theophrasti 20 2.94+0.08 -19.37+11.99 484.65+7.98 098  0.59
o 30 2.74+0.08  -18.04+10.05 484.30+7.86 0.98  0.55
™39 40 2.60+0.08  -17.03+8.78  483.98+7.96 098  0.52
Amaranthus retroflexus 20 4.68+0.34  -2.48+0.75  52.18#639  0.95  0.99
" 30 4324029  -2.59+0.74  53.43+6.13 095  0.92
o9Pe 40 3.91+0.25  -2.68+0.74  54.47#599  0.95  0.84
Brassica napus 20 47.10£1.96  -5.21+2.49  241.83+29.18 093  11.08
" 30 44.03+1.31  -6.1+2.89  240.22+26.32 0.96  10.98
40 40.66+1.24  -5.84+255 2415042474 0.95  10.02
Euphorbia maculate 20 5.66+0.07  -8.16+1.20  345.84+6.10 099  1.36
Sl e g 30 5.54+0.07  -8.79+1.46  343.25+6.60 0.99  1.36
29> 099 40 4.65+0.06  -8.48+1.41  346.93+6.44 099  1.13
Portulaca oleracea 20 6.69+0.05  -8.18+0.65  380.60+2.73 0.99  1.54
s 30 5.11+0.04  -7.88+0.61  385.29+2.98 099  1.15
> 40 3.82+0.02  -9.32+0.71  38551+1.95 099  0.89
Sorghum halepense 20 2.49+0.004  -8.13+0.34  188.42+0.39 099  0.65
I 30 2.34+0.0003 -10.03+0.05 186.80+0.02) 1.00  0.62
S 40 2.00£0.0001 -10.74+0.04 185.09+0.01) 1.00  0.53

se(Standard Error) a: upper asymptote

b: slope of curve

Xo : GDD to reach the %50 cumulative emergence

SLpS1y > i b sladile (lag) 103 00 (1 5l 3)90 (Ao M) Gy 423 Ol 9 (£ 9T OYslae) g, S -E ga
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Table 4- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different densities of soybean

gy gl (ke

gy i gt gL

Oy Uy 5o 4o yd

e e o yd &igs) w5155 frer asd B do
i e “_95 (20 S 59y 423 (bl Sy gy 43 bl oI .
Weed species — 2 Mean Emergence Time (MET) Emergence Rate Index e
Density (plant.m™) (GDD) (ERI) (%GDD) GDD to reach the 50%
cumulative emergence

Abutilon theophrasti 20 52240 a 0.006 d 484.65 a

wndls 30 520.08 a 0.005d 484.30 a

I 40 518.30 a 0.005d 483.98 a
Amaranthus 20 71.42 f 0.062 b 52.18 f
retroflexus 30 72.30 f 0.056 b 53.43 f
o9zl 40 73.03 f 0.050 b 54.47 f

Brassica napus 20 421.31d 0.120a 241.83d

s 30 395.39d 0.118a 240.22 d

40 398.35d 0.108 a 241.50d

Euphorbia maculate 20 431.15¢ 0.013 ¢ 34584 ¢

Sl e 30 428.60 ¢ 0.013¢c 343.25¢

e 40 43322¢ 0.010 346.93 ¢

Portulaca oleracea 20 463.15b 0.014 ¢ 380.60 b

6 30 468.34 b 0.010c 385.29b

- 40 463.87 b 0.008 ¢ 38551 b

Sorghum halepense 20 247.89¢ 0.10 cd 18842 ¢

s 30 24298 e 0.009 cd 186.80 e

o 40 240.17 e 0.008 cd 185.09 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05)
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Figure 2- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different densities of soybean (plant/m). (The fitted function is the three-parameter logistic)
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Table 5- Estimated Parameters and Fitted indexes of 3-parameter logistic function to cumulative emergence of different
weeds against thermal time in different doses of herbicide Pursuit (Imazethapyr) (littha™)

job e &5 (6 p3 ) s dile 5

’ 2 ] bxse X0se R’adj RMSE
Weed species Herbicide dose(lit.ha-1)
0 3.88+0.06 -11.83+1.88 462.45+4.88 0.99 0.80
Abutilon theophrasti 0.5 3.64£2.01 -11.68+2.01 464.02¢534 099  0.74
wndlE 0.75 3.44+0.06 -11.60+2.17 465.77+5.81 0.99 0.70
9 1 3.27+0.07 -11.59+2.36 467.65+6.24 0.99 0.66
1.25 3.11+0.07 -11.74+2.65 470.21+6.68 0.99 0.62
0 5.11+0.26 -2.81+0.65 52.83+4.73 0.97 1.12
Amaranthus retroflexus 0.5 4.82+0.25 -2.80+0.66 52.93+4.79 0.96 1.05
i 0.75 4.54+0.24 -2.79+0.67 53.05+4.90 0.96 0.99
S 1 4.31+0.23 -2.76+0.68 53.3045.10 0.96 0.93
1.25 4.00+0.23 -2.80+0.71 54.78+5.45 0.96 0.86
0 47.23+2.00 -5.21+2.52 241.66+29.64 0.92 11.10
Brassica napus 0.5 45.38+2.02 -4.88+2.26 243.48+29.64 0.92 10.48
s 0.75 43.85+2.05 -4.60+2.05 245.52429.40 0.91 9.97
1 42.50+2.09 -4.33+1.88 247.77429.82 0.91 9.52
1.25 40.35+2.22 -3.83+1.58 253.90+31.40 0.90 8.74
0 8.07+0.42 -3.42+0.63 347.91+22.03 0.98 1.27
Euphorbia maculate 0.5 7.44+0.35 -3.59+0.62 376.25+19.78 0.98 1.19
e ah 0.75 6.73+0.34 -3.53+0.65 379.15+21.32 0.98 1.06
el 1 6.23+0.28 -3.59+0.61 374.33£19.18 0.98 1.00
1.25 5.27+0.25 -3.47+0.60 367.99+19.85 0.98 0.85
0 7.31£0.24 -3.94+0.64 312.64+13.14 0.98 1.52
Portulaca oleracea 0.5 6.77+0.23 -4.01+0.69 313.16+15.83 0.98 1.40
5 0.75 6.35+0.21 -4.00+0.66 315.70+14.59 0.98 1.32
- 1 5.94+0.17 -3.95+0.59 321.03+15.01 0.98 1.24
1.25 5.64+0.20 -3.75+0.65 323.28+15.69 0.98 1.15
0 3.48+0.10 -4.03+0.62 229.5249.92 0.98 0.75
Sorghum halepense 0.5 3.18+0.06 -4.21+0.47 216.7246.28 0.99 0.71
A5 0.75 3.004£0.03 -4.52+0.36 207.9343.84 0.99 0.69
oF 1 2.81+0.01 -5.11+0.24 199.47+1.67 0.99 0.68
1.25 2.51+0.003 -8.63+0.35 188.30+0.31 0.99 0.66

se(Standard Error) a: upper asymptote

b: slope of curve

Xo : GDD to reach the %50 cumulative emergence
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Table 6- Emergence indices (calculated using equations 3, 4) and cumulative growing degree days required to reach 50%
emergence of different weeds in different doses of herbicide Pursuit (Imazethapyr)

Oy Uy 5o dayd

. B )’):ﬁ’)&‘s“ﬂ")'" MS)O‘“J'Q&“L&" MS)“"")“’U“"L“’ . Mo D0 &

i e digs Sy 39 4o yd ol Sy 39 4o yd ol ) 2 :
i ()m )90 %) u*’ > SBIPR SN i .
Weed species - .4 MeanEmergence Time (MET)  Emergence Rate Index (ERI) e

Herbicide dose (lit.na™) (GDD) (%GDD) GDD to reach the 50%
cumulative emergence

0 505.52 a 0.008 e 462.45 a
Abutilon theophrasti 0.5 505.66 a 0.007 ¢ 464.02 a
s 0.75 505.89 a 0.007 e 465.77 a
"9 1 506.22 a 0.007 e 467.65 a
1.25 506.86 a 0.006 e 470.21a
0 7194 e 0.068 b 52.83 f
Amaranthus retroflexus 0.5 r20le 0.064 b 52.93f
ol 0.75 72.09e 0.060 b 53.05 f
97E 1 72.27e 0.056 b 53.30 f
1.25 73.30e 0.052 b 54.78 f
0 42249 b 0.120a 241.66 d
e T 0.5 42752b 0.114a 24348 d
s 0.75 432.01b 0.109a 24552 d
1 436.27 b 0.105a 247.77d
1.25 44428 b 0.097 a 253.90d
0 43271 Db 0.017 cd 34791b
Euphorbia maculate 0.5 437.76 b 0.015 cd 376.25b
N 0.75 441.25b 0.014 cd 379.15b
=9 09 1 438.32b 0.013 cd 374.33b
1.25 43950 b 0.011 cd 367.99b
0 390.30 ¢ 0.018 ¢ 312.64c¢c
Portulaca oleracea 0.5 390.78 ¢ 0.016 ¢ 313.16¢
6 0.75 39242 ¢ 0.015¢ 315.70¢c
> 1 396.19 ¢ 0.014c 321.03¢c
1.25 397.63 ¢ 0.013 ¢ 323.28 ¢
0 289.29d 0.010 de 22952 ¢
Sorghum halepense 0.5 279.16 d 0.010 de 216.72¢
s 0.75 271.35d 0.011 de 207.93 ¢
o* 1 262.61d 0.011 de 19947 e
1.25 247.10d 0.011 de 188.30 e

Within and between each weed species, MET and ERI values followed by the same letter are not significantly different (p<0.05).
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Figure 3- Percent cumulative emergence of different weeds against thermal time (GDD received during the season) in
different doses of herbicide Pursuit (Imazethapyr) (littha™). (The fitted function is the three-parameter logistic)



VAP Ll oF o lods FY ol (5555l @aluo g pole) LS cblis> & s YYY

SLeMbl ol 1l ke b (slacile s1mte gladisS gy ol
wlolid g (o pie slaby) e (s32y40L 2 slaie 4 L5 o0
e Clles jl mite j b cale (ladisS CuS 5 )0 0gdlly iy
395 Uigy L pladiss (Jle (lgie 4095 oslinul )55le (el
Il gy Glgdee |y g (S0l 0)93 Lofag 4 plSia
ot b b oled slatScile Sl oolinal L laazalS oy,
ol (Sl b alaaiss flie )3 ged Copde Joae cutlS
g S UES Gile ) o3lital U s e |, plEim g by uad
2)9> L (pladssS agei Co e 5VL (LS (slaSTy5 b bl
38 aiile) (gt e 3yl SO b ks Cnl (Sae oS i
slaasys & Jb p> g S (w5ed b (lagym o35 e
By Sllas 45l canl 8w Y5k (hag) 009 L e
Copdo sy aS pde Olles op iy gaeme jd bl atsly
S 3 39290 50 ile slaaisS 4 D9 o o3latul jya slacile
a5 Jlin lgie ) Gaeie Slackess £33 5 S s
iS5 33 piS Sy a5 4y i &S bl AblS S (Bl

Do o oS

L aS el ol cails gledl o 4 b & ao g 6 @S
& mbliled S cile walS (neod Glug) 203 B0 ) (e,
ol 48y Joab by L (g <l G5 1 6,86 4558
A VY0 35 0 b 6568 ple dilen 35 50 cale oyl (g)ld pudiges
S92l gy @S (nyieS hIS pblileal a8 ils S >
e SLaeSig J) (S 4 ol o S0l a0 ol (Y US)
Loguasen | jliw lisY sl )55l clajis Gale oolgls
2 5SS ol Hlawd LS Sy &S cunl (pl b ygid gl
PLoml Sy bl 4555k @0 Bl o 305 0y Juad (Lo
Lo Gsidyilisml o A3k o ol & lgice ol ool e o
Slp Sie ol 4 (YY) 5)ys5 5 S 3 oYL s 6,B ke
crwlie g oo palls 5) Juad Jsb )3 & (55m ladle JyuS
o 2)LS S wl ol s aldllas &S (g ysb 4 (VF) ol
b Ggidgslinel slo (S ile 09, 5l (Cudgu ) mblileal (o)
by CuiS )0 S oy 9 S Sl jop slacile J 58 4 o
(Y V8 ) 255 0 )b plo 20lgls lalS o g

IS S5 Ao

ot sk 4 GBSy clp g e G opl s

&b

1- Alm D.M., Pike D.R., Hesketh J.D., and Stoller E.W. 1988. Leaf area development in some crop and weed species.

Biotronics, 17:29-39.

2- Anderson R.L. 1994. Characterizing weed community seedling emergence for a semiarid site in Colorado. Weed

Technology, 8:245-249.

3- Arnold R.N., Murray M.W., Gregory E.J., and Smeal D. 1993. Weed control in pinto beans (Phaseolus vulgaris)
with imzethapyr combinations. Weed Technology, 7:361-364.
4- Baskin C.C., and Baskin J.M. 1988. Germination ecophysiology of herbaceous plant species in a temperature region.

American Journal of Botany, 75:286-305.

5- Benech-Arnold R.L., Sanchez R.A., Forcella F., Kruk B.C., and Ghersa C.M., 2000. Environmental control of
dormancy in weed seed banks in soil. Field Crops Research, 67:105-122.
6- Bilbro J.D., and Wanjura D.F. 1982. Soil crust and cotton emergence relationship. Transactions of American Society

of Agricultural Engineers, 25:1485-1488.

7- Buhler D.D., Hartzler R.G., Forcella F., and Gunsolus J.L. 1997. Sustainable agriculture: Relative emergence
sequence for weeds of corn and soybeans. lowa State University Extension Bulletin, SA-11, 4 p.

8- Burnside O.C., Wilson R.G., Weisberg S., and Hubbard K.G. 1996. Seed longevity of 41 weed species buried 17
years in eastern and western Nebraska. Weed Science, 44:74-86.

9- Conn J.S., Beattie K.L., and Blanchard A. 2006. Seed viability and dormancy of 17 weed species after 19.7 years of

burial in Alaska. Weed Science, 54:464—-470.

10- Davis A.S., Schutte B.J., lannuzzi J., and Renner K.A. 2008. Chemical and physical defense of weed seeds in
relaion to soil seedbank persistence. Weed Science, 56:676-684.

11- Deihimfard R., Nazari Sh., and Aboutalbian M.A. 2016. Modelling Germination Pattern of Two Pigweed Ecotypes
in Response to Temperature. Journal of Plant Protection (Agricultural Science and Technology), 30(2):328-336. (in

1- Inhibitors of acetolactate synthase (ALS)




YO bgwac)io iy cide oaish o ¥t gy (o

Persian with English abstract).

12- Derksen D.A., Lafond G.P., Thomas A.G., Loeppky H.A., and Swanton C.J. 1993. Impact of agronomic practices
on weed communities: tillage systems. Weed Science, 41:409-417.

13- Doll H. 1997. The ability of barley to compete with weeds. Biological Agriculture and Horticulture, 14:43-51.

14- Dorado J., Sousa E., Calha I.M., Gonzalez-Avdujar J.L., Fernandez L.A., and couintanilla, I.L. 2009. Predicting
weed emergence in maize crops under two contrasting climatic conditions. Weed Research, 49:251-260.

15- Ervio L.R. 1972. Growth of weeds in cereal population. Journal of the Science of Food and Agriculture, 44:19-27.

16- Forcella F., Wilson R.G., Dekker J., Kremer R., Cardina J., Anderson R.L., Alm D., Renner K.A., Harvey R.G.,
Clay S., and Buhler D.D. 1997. Weed seed bank emergence across the Corn Belt. Weed Science, 67:123-129.

17- Forcella F., Benech-Arnold R.L., Sanchez R.E., and Ghersa C.M. 2000. Modeling seedling emergence. Field Crops
Research, 67:123-139.

18- Gomez-Campo C. 1999. Biology of Brassica Coenospecies. Elsevier Science, p. 40.

19- Grundy A.C. 2003. Predicting weed emergence: a review of approaches and future challenges. Weed Research,
43:1-11.

20- Gummerson R.J. 1986. The effect of constant temperatures and osmotic potential on the germination of sugar beet.
Journal of Experimental Botany, 41:1431-1439.

21- Gunsolus J.L. 1990. Mechanical and cultural weed control in cornand soybeans. Am. Journal Alternate Agriculture,
5:114-119.

22- Hakansson S. 1997. Competitive effects and competitiveness in annual plant stands, 2: measurements of plant
growth as influenced by density and relative time of emergence. Swedish Journal of Agricultural Research, 27:75—
94.

23- Halloway K.I., Kookana R.S., Noy D.M., Smith J.G., and Wilhelm N. 2006. Crop damage caused by residual
Acetolactate synthase herbicides in the soils of south-eastern Australia. Australian Journal of Experimental
Agriculture, 46:1323-1331.

24- Hartzler R.G., Buhler D.D., and Stoltenberg D.E. 1999. Emergence characteristics of four annual weed species.
Weed Science, 47:578-584.

25- Holt J.S., and Orcutt D.R. 1996. Temperature thresholds for bud sprouting in perennial weeds and seed germination
in cotton. Weed Science, 44:523-533.

26- Klingman T.E., King C.A., and Oliver L.R. 1992. Effect of application rate, weed species, and weed stage of
growth on imazethapyr activity. Weed Science, 40:227-232.

27- Leguizamon E.S., Fernandez-Quintanilla C., Barroso J., and Gonzalez-Andujar J.L. 2005. Using thermal and
hydrothermal time to model seedling emergence of Avena sterilis ssp. ludoviciana in Spain. Weed Research,
45:149-156.

28- Lemerle D., Gill C.E., Murphy S.R., Walker R.D., Cousens S., Mokhtari S.J., Peltzer R., Coleman C., and Luckett
D.J. 2001. Genetic improvement and agronomy for enhanced wheat competitiveness with weeds. Australian Journal
of Agricultural Research, 52:527-548.

29- Lindquist J.L., Mortensen D.A., Clay S.A., Schmenk R., Kells, J.J., Howatt K., and Westra P. 1996. Stability of
corn (Zea mays)-velvetleaf (Abutilon theophrasti) interference relationships. Weed Science, 44:309-313.

30- Lindquist J.L., Mortensen D.A., and Johnson B.E. 1998. Mechanism of corn tolerance and velvetleaf suppressive
ability. Agronomy Journal, 90:787-792.

31- Maddonni G.A., Otegui M.E., and Cirilo A.G. 2001. Plant population density, row spacing and hybrid effects on
maize canopy architecture and light attenuation. Field Crops Research, 71:183-193.

32- McCloskey M., Firbank G., Watkinson A.R., and Webb D.J. 1996. The dynamics of experimental arable weed
communities under different management practices. Journal of VVegetation Science, 7:799-808.

33- Medd R.W., Auld B.A., Kemp D.R., and Musison R.D. 1985. The influence of wheat density and spatial
arrangement on annual ryegrass, Lolium rigidum, competition. Australian Journal of Agricultural Research, 36:361—
371.

34- Mohler C.L. 1996. Ecological bases for the cultural control of annual weeds. Journal of Production Agriculture,
9:468-474.

35- Mohler C. 2001. Ecological Management of Agricultural Weeds. Cambridge: Cambridge University Press, 532 pp.

36- Moyer J.R., and Hamman W.M. 2001. Factors affecting the toxicity of MON 37500 residues to following crops.
Weed Technology, 15:42-47.

37- Murphy S.D., Yakubu Y., Weise S.F., and Swanton C.J. 1996. Effect of planting patterns and inter row cultivation
on competition between corn (Zea mays) and late-emerging weeds. Weed Science, 44:856-870.

38- Myers M.M., Curran W.S., Vangessel M.J., Calvin D.D., Mortensen D.A., Majek B.A., Karsten H.D., and Roth
G.W. 2004. Predicting weed emergence for eight annual species in the northeastern United States. Weed Science,



VAP Ll oF o lods Y ol (5555l @aluo g pole) LS chblis> & s YYF

52:913-919.

39- Nelson K.A., and Renner K.A. 2002. Yellow nutsedge control and tuber production with glyphosate and ALS-
inhibiting herbicides. Weed Technology, 16:512-519.

40- Ogg A.G.Jr., and Dawson J.H. 1984. Time of emergence of eight weed species. Weed Science, 32:327-335.

41- Radosevish S., Holt J., and Ghersa C. 1997. Weed Ecology. 2nd edn. New York, 589 p.

42- Schwinning S., and Weiner J. 1998. Mechanisms determining the degree of sizeasymmetry in competition among
plants. Oecologia, 113:447-455.

43- Steinmaus S.J., Prather T.S., and Holt J.S. 2000. Estimation of base temperatures for nine weed species. Journal of
Experimental Botany, 51:275-286.

44- Stoller E.W., and Wax L.M. 1973. Periodicity of germination and emergence of some annual weeds. Weed Science,
21:74-580.

45- Teasdale, J.R., Beste C.E., and Potts W.E. 1991. Response of weeds to tillage and cover crop residue. Weed
Science, 39:195-199.

46- Vangessel M.J., and Renner K.A. 1990. Effect of soil type, hilling time, and weed interference on potato (Solanum
tuberosum) development and yield. Weed Technology, 4: 299-305.

47- Weiner J. 1990. Asymmetric competition in plant populations. Trends in Ecology and Evolution, 5:360—364.

48- Weiner J., Griepentrog H.W., and Kristensen L. 2001. Suppression of weeds by spring wheat (Triticum aestivum)
increases with crop density and spatial uniformity. Journal of Applied Ecology, 38:784-790.

49- Weiner J., Andersen S.B., Wille W.K.M., Griepentrog H.W., and Olsen J.M. 2010. Evolutionary Agroecology: the
potential for cooperative, high density, weed-suppressing cereals. Evolutionary Applications, 3:473-479.

50- Werle R., Sandell L.D., Buhler D.D., Hartzler R.G., and Lindquist J.L. 2014. Predicting Emergence of 23 Summer
Annual Weed Species. Weed Science, 62:267-279.

51- Zhang H., Tian Y., and Zhou D. 2015. A Modified Thermal Time Model Quantifying Germination Response to
Temperature for C3 and C4 Species in Temperate Grassland. Agriculture, 5:412-426.



