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Effect of management operations on spotted spurge (Euphorbia maculata L.)
emergence time in soybean
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ABSTRACT

Spotted spurge is a summer annual weed in row crops that can reduce their yield. Thus, to evaluate the
effect of different management practices on the emergence time of spotted spurge, a split-split plot
experiment was conducted in a completely randomized block design with three replications in Dasht-e-
Naz Sari, 2016 -2017. Two tillage systems (conventional tillage and no-till), three soybean densities
(200,000, 300,000 and 400,000 seeds ha™!), and three doses of imazethapyr herbicide (0, 50, and 100 g a.i
ha!') were considered as experimental treatments. The spotted spurge emergence was significantly
affected by management practices including tillage system, soybean seeding rate, and imazethapyr dose.
Conventional tillage, 400,000 seeds ha™! of soybean and 100 g a.i. ha™!' of imazethapyr resulted not only
the lowest spotted spurge seedling density m™ but also caused the longest delay in the time to reach 50%
of seedling emergence (7s0); thus resulting in a long lag phase of spotted spurge emergence early in the
season. This condition provided more time for soybeans to establish better and improve their competitive
ability, which resulted in higher soybean yield per unit area at the end of the growing season in these
treatments. The results of this study could help to develop effective management strategies for this
species.
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* Corresponding author E-mail: m_ebrahim@uma.ac.ir



(M 5 aslacile [l dowe /(1¥A4) O, Ken 5 5l S

YA

ipslcis glaaals J s el ol oS
P oo Sl ShalS e S Bl s, 65
AS S8 ols5 oS amal€ el o o
sy g5 azalS Ll (Black & Dyson, 1997)
05 5 S e d S Olles 3l cl (S asl
il adl B Sl L SOLa b il
Loasbads s ol oS else So cnl by
Sl o 5 oaels S IS (5 o S e i
Sl Gl ol oS s Sodedds Sl
O st Slkes S o s )
3l S JolSS 53 L5 or okl s Db b e
O AL Ao Soacdle pl o e ol ang
s G Al S e L e i
(SosSl Wil n e slaesed 4 5 aslacils

'JJ|JL§‘WJJL§)L;°‘)}°SVS\J:

S od Gases 5 (SisSE Sbapien
ol s A 55 Ll ce sl 5be Iy
e Sl Cl (See Siaglaile A a5
Las L3 80 coew | askale bl S
Froud-Williams et al., 1981; Chauhan et al., )
S haSl Osl slagie s (2006
Loy S 5l e 5 aglacile Hd SSL S S5
Chahan & ) Wl 3L Sbt phu sy
e i sy Sl Sew oS (Johnson, 2009
Kien G3alr Glp o8 LSl S Al
G353 Sla i 3 sl b S S
SoasS &S il 4 gd= b aalS sy s
©aS pla,d s gaj\bggs.w{:)\.lfy);\.g RET
L Ghagy o B lledd By Gaes b
axalS VS‘JJ PR & .(Chauhan et al., 2006)

SoosSE w5y HU Cod ol 4 G aslaale

-

Aol

A\ (Euphorbia maculate L.) sdgl s> 04
S S i b Gl 5 AL
Asgarpour et ) Lil o O35 o3l gl 515 (Ca)
ed=te YL G5 egacdes (al, 2015
> L .(Pahlevani & Akhani, 2011) ol (S el
OF G581 5 2SS 0T 0sp dlSosails
(Asgarpour et al., 2015) 5,5 . el Ly by
S g Onls e 3 sl 53 (slasde
5 Nsde oSy (oS ) (sobmdil il
bug Lpdp M5 ol Jab s s ok
Ohnishi & Suzuki, ) Ll o ooy s a0
S sl S Yoo Ul s el 05 (2008
Ls Gl okldS ol s Ol Jls s
o3 Ml o e b s g5l 5e (Nasseh et al., 2006)
sacale ol ey 0L 53 e 5 OklIS
Lo b Clojan 5pacile cnl oS ol il 03]
Sl gl S b 4 el 058 3 A 00
Sy o 5y a5 e el Ll il ol
LS Ady g3gee ssb 4 s SLLS L Ll
et 53 5 s olS s Ses Al 4 e S
Asgarpour et al., ) 353 0 S5 il el
SB35 spmse Casbs (el s (2015
5 osde Jae Lsw Gl @ el 048 8
3100 b w1 Lol ous i aul bl il

.(Asgarpour et al., 2015)
soacile - el oS b, cus &S Lol
JIS o Saglacile sy Ol Laa g
S WA EE e sy oS (S5
S smplacde J s Ol (Blackshaw, 1993)

o8y 5 Shes Okl Sl 4l @S <5

! Autochory



2

wodalst Ogd b los; Ole) p 0 pde Slles JI n)

Al ase 53 ol DL DAL s L s
sadle b asy Ol o made bbb
Uiy 85 else i cmls by sl s
Was o 13 S0 o |y el g 008 amealS
Sl AS SGS jacile Gl US4 LS e
il e Sldes Sl el (G ol O
Jho S dn g5 5 ol 08 5 alS Sy
ol G et Sl s 0k p e o2

.Jﬁ Lﬁ}.w)b M}g
B g, g 3150

&l )50 glagsbale]
o5m 55 YA SITA0 L, puad b s il
SrestS V0 53 Wl oole U s oS0 o5
3 ¥ L Slase b ogle 6,3 Jlad
adds V) oy oam e OF 5 Jlad 5 adds Y4
Al b e 51 e G el s B0 sk
el b ey o b Gl Jee S e
sl Jle s 5 S JT esle glyime 3 VA

s A3 VA 5 Y0 LS5 a4 T4 5 140

s ekdo b g DS F b e 4 bl
A ol 1S5 e b sl JulS (glacs
=l IS e 53 Jals ilel sla, 586
3 Y Ye) Lpe oSI5 aw (S Ok s
SSale Cilise s a5 OUSs ps Hd Jlgs £
500 i) () ol doss Ve g ) lilsle]
Slapton 25 GLSe 55 o ole o5 Ve
e glapS1 S (ool bele Olse 4 558
OSile i slags 5 o b Jele Ol a by
S s e bl Olse 4 bl
D lesl opl 55 asdllas 350 Slgw o35 L

55 (BP)

5 b oS aile U glas e ialesl gl >l 6l

2007) ‘ﬂﬁj)\)g)juﬁt)}; J;@)\Jg au\.:al)}l
CossS oS wsl > (Norsworthy & Oliveira,
‘_;QSJ;U6&5})«3\)&\?(1)6}&)}45}%

-de f‘j BL) J‘)) el:f Lgﬂ,\ig,;l:e) u,l.:bﬁ‘
Chauhan & Johnson, ) &S . S j,acls
C‘ﬂ Qv\.;: Al 4L;°b) ek:.f ‘_SYLJ VS‘J; (2011
U5 SV laeS1 52 e 5 aslacile )
sAasbcde s 5l e,S sl Gl o) elS
o%f)ﬂw@\dﬂlsw}mgfbﬁ
5 u~b (Gibson er al, 2002) Xy . ol)5
el 581 as Wsls olis (Nice et al., 2007) 01, K
UL’I&A BEECET )\jh v “ Yéo )\ li}w Coxe
Sb o B 1y Senna obtusifolia) L 55 5 vSljj

Bl als s s Al

4@\},« 0 b ascde 1 eslad ol Gl
S cwl giagledile Lol 5l Sl
ST b sy ol S L Oloses
Sl oslis 4 Gaglacile slae )
Lol e S et sk 4 U oals dales
LS 5o s e sl iscale Sl eslaad sl
- OS5 pl e dle S w25
sla pscide 5 )8 ool (g i CEs Ll
—ede xS oL cuss Gl L s
A S AT by S e 3 als
Olkas a0l Ll oo sdal > 0535 M)
s 4 Gaddle ol S g 2 L L

SRRV gjlbdi@;\j\dtf«b\

e Olpe g edal s b oeal s L
Lle sy OLLS 53 it orles 5 ge 5 acdle



(M 5 aslacile [l dowe /(1¥A4) O, Ken 5 5l S

Yoo B Y Gome Lalul el o, J8) L Y/0
el | st S 4 s (LS s <l
0 edalst O sy S et ol A
0 55 0v o3lll 4 ol Slpls (S S e
szl 5l 5 23,5 DIF oS S e el
o3l laamalS Joled (ool sl 5 Ay 5 b
Sl S5 s Ll eaulyE Osb b ey,
EEIP EEN & T I S LI R TP
S 8 sw ¢ Jl o b wlsl s Jl
OF e G bl L3 (sl dlw Sl palS e 3
2 ekd e Sk Sl s 15 235 13
(Joee Olaa 3 Ll S WSS el 5 Jl L
e 4l Sl sz Koo BB ple 4 S
Bl ol Tl e 0398 OLSS Jdaay ol
azalS e 5 LS UST s o Boled L
Jsb . Lus Ol a6 a5 sdd o3 el gla
g L) sy oates i Jle e s ol oy
i 3l e Jle a b s edel les 4 il @
Cls Sl Ohy (i edalie oy, s ania
S 5 YA 5740 ls Jle s edul g O sb b
By S /A Y

&bl Slulone

052 Szl e s ambee Gl
2 (S mhe 5les) dilr laaalS) ol
aalS oliad Slos  aamalS slad Joab Jsb
j:ﬁjzdw\@@j:p..,\.iwwcfﬂy
A c@.ﬂf Ol b csls 5l o ‘u:..iLaﬂ ol sl dl
S S O i S S ol sy K win
seacile LA gy Gl ediS spdme ule

a5 Olen CEUJ: S]] TS b Ol 5l g 550

! Pre emergence (PRI)
2 Soil thermal time (STT)

oyt 4 Al S aslacile 4 WL Ss
BRIV I R U P R WP PR g
|rlas sl 55 WA 5 V¥40 Wi, Jpuad b
Joe o550 o] T 035 esly sl Aol s
ailie 53 a4 b a b ulsT sl
GoasS slales 038 S5 ol s
23 4 el A e S5 S Lok s =
25 e dl 5l o 5 1S iS5 dsl b sl
BEIGIN-A g Iy ‘}uwg.sﬁrﬁw
o o 5l fa (oS Ok glas S
Sle 5l el b a8 5 151 eiledl slasile
e 38l 53 s s s aala andss S5 =
G sk sl S o 1w s 4 SISIL
30057 SIS elladl lassle sds s, Sl
S8 @l S s S sl el
O 3 A 03 b S pes Sigs 53 ) LS
535 05 5 e Sllas s 4 LS Sl
Yoosh oslinad b acyie a8l eslinal SI=
el 52 Ll SIS 5SS s SHS
b S35 e 53 53 OA=£7-0) Sl
Gl osbel I plosil Jtlesl 51 Jle s
s 5 dol b ol e A
sy aholh A el ols 2 YO 5 WY s S
5o el &S aslul 5 zesle V4 Sl gl
b e o5 ja s e e A s e RS
oo Gl LU atin a ( adlS Ol b cils
SaclS Gl e 3as Y dle s S S
o YO0 el () SLSuyl) il S i
s &l Y 02 S Sl S 5
ol &l slajles wlal 5 dlaan al eslind]
ASa 5y o el ij Voo 5 00 Gao)
S T e S eslind b (bl

DL Loy gle s J50 4 ¢xe Marina & sl



AR

wodalst Ogd b los; Ole) p 0 pde Slles JI n)

K (A 5a, emps Ol b S gles Oley)
(o se) pad gy S doy3 00 W E S
Aol e Gles 5L e ot Brae 5 sl
L bl slassl ol S35 4 p3¥ .ol STT
Ls awslis b ot glacas 51 esland
oSole o b odae 53l ol (P<0.001)
S Seslll Cds u b 5 RMSE) e las ye
23l 12 el (Izquierdo et al., 2009) (R%q)
S K Sy Rug s S RMSE
Sbedis Gubsls 5T il e e 2 5l
OLllize Sl zman 5 Lajlegd SIS s ) 2
o5 5l 5 dd bl RVA3L sl 5l eslinal |
exlitel w55l sl Sigma Plot 125 133l
5SS sy gl Lad OLL s s
A olse Gl sl sl so 5l e o
S e ekiledl mhn 5 As Gl gledl-
Al als s e el S (CJ»JL«);)
L 5l Lse 5 See slaesls 038 Jl 5 g
L ool s 4 (glaosls O 3 S eslanal (g0
aglis 5 LS s SAS Il eslind

A pll Sl (slatals o 0057 L Lo Sile

Jlize i gldde bl JUT el
P03 kel s B e s sl Loles
s ol by () Jdr) 550 s s Jlis o
Je 3 Sae bl ol s ol ol
oS e S gbes Obe Jde oS s S UL
O Riag wals Lol 05 3 Ghss sl ot
53 V/Y0 B VAV s RMSE wals 5 +/48 5 +/4¢
a5 L AL Slde an (63558 s 5

L8 XY Jodr) 59 bkl 3o

Sl Jis ie g5 Olge o fil o iy 5,
L;“,l,a) Ol s eslawal S u*::".’-}) L;-:-’J'::i
‘el Cewd a5 ) dolrs 5l S

STT = Z?:I('Ermea'n - Thﬂse] V dslas

Thase ¢S 455, los oo st STmean 01 L5 &S
RAonk b ooadde £ Goaler al sl
el 5 Ly e dl jacie LS Sl
STT Cllme 3 ol 38 51 o slagsy
S Sl a3 YO adul g 05 (6l by sl
5 (Asgarpour ef al, 2015)4s 435 L s
Spokas & ) (STM?) Sk pls Jue il 5
S wliey sbs sw b sl (Forcella, 2006
(VU2 el gy Gas L3 (o Kile - 53)
S s Bl () JS8) w5, ik A eslizad
5> @By liilgn oSl 5T Sl 1sa gles
Lgu‘}fj.u Al s u,iibaj J> g 00
5 dsb b oshen (Mo)s) JIesle 5 Sl il
55 e e (o ) glis 5 Uil Lo
ax)s) S owlis, gl pu e Gl )\j-élp_;

.@ﬁ)l}ezmlsjy}?}(zljfc:}b

ol g O g b azmalS hoy S o 5 2
LcS\} 6\») QL&)J.O‘JJ).) Mﬁgﬁ‘MU’:’i)J
;Brown & ) o el a4 Stz o 51 el

1S awwl=e (Mayer, 1988; Eizenberg et al., 2005

Em&x

1 + (%)Eﬂlm

Y doles
Jsb 53 jacde meaw gy £ sl ol s

STT Slis Tso ¢ mcile rans Jhos, doys

! Growing Degree Days (GDD)



CORNS Japlacale uii\:dqu/(\?“\‘\) Q\)K,wjbbfb'- vy

35
—8— 1395
—-4&—- 1396
FanY
Q
N
@
b
=
~—
21
a
@
(=%
=
@
~—
=
=
w

60

25

—o— 1395
—A- 1396 4

Precipitation (mm)

0 10 20 30 40 50 60
Days after sowing
SB albed Jue yI33 0,3 STM? L1381 0 35 31 03likw! L) (6 siowiilw guiy Gos 50 (31 Kuiilwr an 45) S1& ailz9, glod - JSW

JWo 3 (5 b 50 b )3 @Blg (inlojl as )30 13 0wl (yoad 3G9 090 (b 53 (eakis) (S5, 30 9 (A 291
ATAT5 140 gl

Fig 1. Daily soil temperature (°C) at a -Scm depth (estimated by STM?, soil temperature model software) and precipitation
(mm) during the spotted spurge emergence period in the experimental field in Dashte-Naz, Sari, 2016- 2017.
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Table 1. Variance analysis of the main effects and interactions of block (B), tillage (T), density (D), and herbicide dose (HD).
Spotted spurge emergence is expressed as cumulative emergence (CE).

Source of variation Df 2016 2017
CE CE
Block (B) 2 0.01 0.03
Tillage (T) 1 <0.0001 <0.0001
Error a 2 0.001 NS
Density (D) 2 <0.0001 <0.0001
Herbicide Dose (HD) 2 <0.0001 <0.0001
D x HD 4 NS NS
TxD 2 NS NS
T x HD 2 NS NS
T x D x HD 4 NS NS
Error b 8 0.003 NS
CV (%) 15.69 12.43

Jlsgme & MS
NS: not significant.

830958 9 9 ) (55595 B SR 33 Duwlgd (9l yd (Ro (biugy S9N =Y Jgua

Table 2. Cumulative emergence pattern of spotted spurge in conventional and no-tillage systems.

Parameter estimates = SE

YVear Tillage system e Frate o Roadi RMSE
Conventional tillage  173.10+17.48 -2.61+0.76 19.48+1.77 0.95 9.90
2016 No-till 582.75+41.77 -334+£1.00 1514+091 0.97 5.35
P value <0.0001 <0.001 <0.0001
Conventional tillage  377.84£11.37 -2.01+£0.21 5.76+0.47 0.98 4.83
2017 No-till 48735+5.84 -3.07+042 499+0.18  0.99 1.97
P value <0.0001 <0.001 <0.0001

Sla e 5Ske (slas RMSE ¢ ks s oo 5 :R%adj
R’adj, adjusted coefficient of determination; RMSE, root-mean-square error.
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Table 3. Cumulative emergence pattern of spotted spurge in three soybean densities.

Parameter estimates + SE RMSE

Year Density .
(seed ha-1) Emax Erate Tso R%adj

200,000 363.95+36.79 -3.09+0.87 1551+1.00 0.97 6.07
300,000 24591+1741 -3.03+0.83 16.72+1.06 097 6.48

2016 400,000 150.57£11.06  -2.33+0.82 17.92+136 097 6.91
P value <0.0001 <0.001 <0.0001
200,000 587.05+11.61 -2.05+025 533+0.27 0.99 2.78
2017 300,000 39506797 -1.82+0.23 592+030 099 2.97

400,000 309.91+540 -1.72+021 6.07+£032 099 2.84
P value <0.0001 <0.001 <0.0001

Sl o Kok (sl RMSE ¢ ks s o 5 :R7ad]

R?adj: adjusted coefficient of determination; RMSE: root-mean-square error.
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Table 4. Cumulative emergence pattern of spotted spurge in three imazethapyr doses
Parameter estimates = SE
Year Imazethapyr doses RMSE
(gaiha') Emax Erate Tso R
0 426.02+2524 -323+1.12 14.81+0.74 0.98 4.86
2016 50 234.05+22.19 -2.79+0.85 17.44+148 0.96 7.45
100 9593+13.06 -2.70+0.73 19.86+2.54 094 11.25
P value <0.0001 <0.001 <0.0001
0 624.64 £14.55 -242+027 490+£0.18 0.99 3.01
2017 50 443.06+7.88 -2.02+025 538+027 0.99 2.87
100 227.00+2.76  -1.63+£0.20 6.50+0.37 0.99 2.17
P value <0.0001 <0.001 <0.0001
Sla e ke sl RMSE ¢ ks (s o 5 :R%adj
R’adj: adjusted coefficient of determination; RMSE: root-mean-square error.
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Fig 1. Effect of tillage systems on cumulative emergence pattern of spotted spurge in 2016 and 2017 in Dasht Naz, Sari.
Vertical bars represent standard error.
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Fig 2. Effect of soybean densities on cumulative emergence pattern of spotted spurge in 2016 and 2017 in the Dasht Naz,
Sari. Vertical bars represent standard error.
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Figure 3. Effect of imazethapyear doses on cumulative emergence

pattern of spotted spurge in 2016 and 2017 in the Dasht

Naz, Sari. Vertical bars represent standard error.
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Table 5- Variance analysis of soybean yield in 2016 and 2017

Source of variation dr Soybean yield
2016 2017
Block (B) 2 <0.01 <0.01
Tillage (T) 1 <0.01 <0.01
Error a 2 NS NS
Density (D) 2 <0.01 <0.01
Herbicide Dose (HD) 2 <0.01 <0.01
D x HD 4 NS NS
TxD 2 NS NS
T x HD 2 NS NS
T xD x HD 4 NS NS
Error b 8 NS NS
CV (%) 8.73 7.30

ns: not significant.
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Table 6. Mean comparison of the effect of tillage systems on soybean yield in 2016 and 2017

L . Year
Source of variation Tillage systems 3016 2017
. Conventional tillage
Soybean yield 3422.22° 2822.22%
kg ha!
(kg ha™) No-till b b
3115.56 2515.55
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In each column, means with the same letters are not significantly different (P < 0.05) according to Duncan.
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Table 7. Mean comparison of the effect of soybean densities on its yield in 2016 and 2017

Source of variation Soybean de?}s“y Year
(seed ha'')
2016 2017
Soybean yield 200.000 3250.00° 2650.00°
(kg ha!) 300,000 2895.00¢ 2295.00¢
(thji?)bs) 400,000 3661.67 3061.66°
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In each column, means with the same letters are not significantly different (P < 0.05) according to Duncan.
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Table 8. Mean comparison of the effect of imazethapyr doses on soybean yield in 2016 and 2017

o Imazethapyr doses Year
Source of variation (g ai ha) 076 017
Sovb ield 0 2296.67° 1696.66°
AR 50 2793330 219333
(kg ha™)
100 3306.67° 2706.66*
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In each column, means with the same letters are not significantly different (P < 0.05) according to Duncan.
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