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Effect of planting pattern, time of weed removal and herbicide application on
weed density and sugar beet (Beta vulgaris L.) root yield
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Table 1. Soil properties of the experiment site

S5 54 503 Gas L;‘TJ; é,ﬁ]lc_ﬁlu\a 4 Al Sl sb
Soil depth (cm) OC (%) EC (mmho.cm™) pH Soil texture
0- 30 0.55 1.36 7.76  Loam
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Fig. 1. Comparison of planting pattern*weed removal time and weed removal time*herbicide interaction means

on density of Datura (A) and Lamb’s squarter (B) in 2009. (P<0.05).

P1, P2 and P3 are single rows evenly spaced 50 and 60 cm apart and twin rows spaced 60 cm apart respectively.

T1, T2 and T3 are mechanical weed removal at 4-6, 10-12 and 14-16 sugar beet leaf stages.C1 and C2 are

triflusulfuron-methyl and metamitron respectively
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Fig. 2.Interaction effect of planting pattern and weed removal time on weed dry matter (P<0.05) (2009 and 2010).

P1, P2 and P3 are single rows evenly spaced 50 and 60 cm apart and twin rows spaced 60 cm apart

respectively. T1, T2 and T3 are mechanical weed removal at 4-6, 10-12 and 14-16 sugar beet leaf stages
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C2 are metamitron and triflusulfuron-methyl respectively
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Fig. 4.Interaction effect of planting pattern and weed removal time on sugar beet root yield. (P<0.05)(2009 and 2010).

P1, P2 and P3 are single rows evenly spaced 50 and 60 cm apart and twin rows spaced 60 cm apart

respectively. T1, T2 and T3 are mechanical weed removal at 4-6, 10-12 and 14-16 sugar beet leaf stages


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

WAFlgs o) ojle coadia dlr 010 oy g sle dlond”

45

40 i

35 A

30 A

3 Slas
Root yield(t.ha™)

(93]
!

A(P<0.05)VYAQ Jlu 53 b,k 4d ;ﬂw,w&m 503 b
w;)&;..«fcéf»@um L;haaajajw«m;)dﬁfg.;f

25 A
20 -
15 A
10 -
0_
Cl Cl1 C2

m;;n&mg o S

4\; P3 3P2 PIL;QB‘L;LAJJM)A

5 4C2 3Cl s 2 Sl P 5&%):)¢$¢¢q>)3>w36ﬂsﬁu9~ Glaaiiy j3 jdae
e 09558 g S (55 5 05 eelin Sla 25 Cale
Fig. 5. Interaction effect of planting pattern and herbicide on sugar beet root yield in second year (P<0.05) (2010)

P1, P2 and P3 are single rows evenly spaced 50 and 60 cm apart and twin rows spaced 60 cm apart

respectively. C1 andC2 are metamitron and triflusulfuron-methyl respectively.

ls (ke 05057 5l Jool i 4 a5 L

S St 055 Sliw o 1 L lasT sl
35 peilomte LBy iier 4l y 3 e 55,8 slacule
93 ) 1 m L el CS pe i ol (0l 1
Jlu 93 lmesls S o a joed A <=L>u\ V-
S 055 p d 5105 g o oo 5l (S 2slesT
OS5 S & S j3 05 5,8 sacals S
e ol Solaime B (g 2058 Jalse (oo
slacale Oylane LS 5 a5 dy oo b 4 il
O s me Vs alas I il 3T Jle 53 55 50
UL o 4 a5 L sl o ol o e
IS S|y 5 Sl e e 3 LT
salsr s DT lal s o Gromen 5 5,0 lacale
059 0 sl & il 3T w95 oS
J=t sl T Jlw 95 53 5, slacale oS ix
c.\_.ios!scj_‘i}&.,ddu;dw.w\%j
3 (Cyperus  spp.) C)L_w)lw\ S slaa e

3 VYA J. s (Abutilon  theophrasti) A__..UL?

YA

G g5 oS O s (Panicum  miliaceum)
oLS Sp e iy ) g ase ol M3 6T g 2o
Iy o:L:é\j:}‘Uc\_;C_ilfa\_fL;b{\J_&): =)
A5 S S5

WilS En T o e Ol Gy sy
oI P a3 se 5 m slacale J 2S5 526
bl pdas o I3l 5o clacale CUB, Ol g
Joels8 5 e 3 (S ol el Dlaios s
S sbacide (55 6l 0l eub, 55 18 36
S sl ¢ opl sl ((Kropff e al., 1992) Coul
) BU o e i 4l (2155 0lE L Ol o oS
bl el s, Slhee
T e B g ol ) 5 (ursik er al., 2008)
Sl Olaj pl ol sy YL Coanl a5 )
ol o aS Culods S35 86 F A5 e
03359 Slalusgdsw U g ), slalale rfl,?
0335 ) dsb oS (radol b5 OT o s
(Mesbah,1993) 5 42 5ol S Ll


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

" asacas Oode 0l el g S I

55T e pal 31, pols S Cale o Loy 0
ol dal s ol s b S Gale BT 5151 6T
o ekisls Loy ely5 el iy Tb 555 O 4
Les « Jlize S 1 5 5 ol SleiT el ol
Em 03 5 a slalide Sl Ol Ses
=S St 055 s e S (A S e
L35 53 gme Sl ST ple g Cbls s slacale
5 Shee G glacale ¢SCis 05 M
FRCE KO I S SO N E SR
3yl e LB ki J gamen o Jsle ol 3G
O YYIAOYAQ) 2ole3T e gs Jlo 6l a5 5 Shes
Il gl oo s g ke L oS 550 LS s
= 35l e G 53 5 YA/A) (VWAA) U
(il T slaesls S 0 4 205 5l Jool- mb ol
gyl sme LB T dl Jlae JI ko pa
Ay a3, Shes o (5,50 CBlS 5l T Ll
2T O e TS il ag a5 Lol
as AhmadAli , Khalili, 2009) a3, 53 slalsS
«(Afshar et al., 2006 sKohi et al., 2004 le_L'
ST O e a8 o e B )i 435 93 LSS
S o a3 ST slasiS S al 5) 5 555 o0
Cod Ol 5o lasT (glajles o 5323l
c:ﬁ)iadwﬁ).uig-di)%ﬂwjjﬁéuw
Ol 55 ot 5 0la Cosd8 Ly aS (655 b o
(& JSK8) ds nlS J games Hlie 1650 slacale
o) b sl 5 5 slalads Od> s b
oy en55 il aves o oly5 olE Sl 5o 0lalE
Sy e 503, o2l 1y B i L OIS
sl ol s glacade o ml
st #1508 5 Shes iy 25 o
Glacale ol Olej op g e ioledT ool s el
Wi (S ¥ ke o U (5 e 5l s
LT ml s oml edlie b osls et
ﬂwbﬁﬁuu:jq_b@_;d;\;ou;

Y4

S 5 (Solanum  nigrum ) ng'_ucl_? Lgl_au;
Ol s 4 YA Jlw ,5 (Xanthium pensilvanicum)
Sslite Ol g5 ks Cf g odalive alin L& gla S
3 Jrol amt 035 gy 5 3 e Sl
et o LD 5 Sl esls 1 3 56 S |y ilejT
<= PRy lads 5l edsT Cows 4 o] Js
2 dl ol beaial 851 BB (g i s 4 Jle o
835 2 25 LT 30 S e s bl
e S =me 5 slalade | S S i
clacale ¢S 03y p cslS 1T ls gas 30
53 A8y YL Ol Jds s il e
alan (S5 55 e eSS iy
L g ods sloul gl il (Sa j3 6 58 100)
Js s b 28 Cale i O e 45U 215 0l
dby Gliisp Lo gl ) al e Sl
23l e o A ST 5 A8 e o e LT
M 45" 4Kl (Lindquist and Mortensen, 1999)
Ayl Sl 53 45 e Ll 4l o)Ll
s Sl omly slaeST5 s gl S35 5157
4 Ods 855 5 oST,5 a1 L s el OLLes
Comar o Gz P8 oled (l oo sdbae oS 5
348 Ceal s 5 ol sl aslhs 5 e calale
CoslS T W3 o) i 6 gLl b SlalS
e EALST 55 T B B ks
3051 WJlte Ol s s o)ls gl e
353y e glaca e oS ks (5

MK&\)T}‘J%J}}DMK&‘)T
Ui g (Ghassam et al., 2011) 35 4y &S5
ﬁ\W\&:onﬁﬁctdsﬁJﬁ\f)@:)}J
S ) 38 9 S S A il ol S (6 5
453 S 5,18 ;s (Lindquist and Mortensen, 1999)
Glacale J =8 (il 580 0 (&3 J2e) a5


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

WAFlgs o) ojle coadia dlr 010 oy g sle dlond”

ST sl e s GRleST pl 53 (g 3550
s S e e Lo S 5 S e
3l 5 slacle wniler (ol A )iy oS
rEAE S an s S Cale il el ol
o AS Cade g3 o cils Al e LgT
(S 0s ralze 5 (55BLn) oo 055 58] g
LeT as dad 5 odd g 25 &S 3 S i
slacide 650 s pmer am s Sl oS
I S5 e ] g azan g Sl A &S (65,0
ksl & 1 )5 (Sheikhi Gorjan et al., 2010)
4o e Sl A e 50 ST 65 0 slacile
A5yl 3 Shes 2alST el g ol aslsl 5 5 i

vy

Ans oo OB § b gn cpl 5 3,1 A8 )i 3 Shee
D8 a0 538 Olpe &S5 0 1S Cade 55 a8
oal s 4 i L g s 0 cpl 5 S slacals
bl o I Sl gdean S sla i LasT s
(Najafi et al., 2007) 3,LSun 5 iz iyl 55
J8 55 it 2 TOLS 51 0 jnlne 1S Cale
AS Cade ol O s 55 a5 0 saiale
Sasladile mp d RS s 4 s i pole s
ol yad 4 i B okt (Sl (S e iy 3 Sas
Cmwd 4y @l_:?).s Sl cl U_ﬁu il
Jiw 53 53 5 ,a lacade (ST1,5 a0 b g o ouaT
Uk 3 LT (el osline slag i 5 iuleT
e S e O pme 4SGl 4y a5 bl JL

(S s ) adyy s )ﬁl.a.c«
Root yield(t/ha)

a
a

30
25 0
20

15

10

5

0 . .

T1 T2 T3

S o 5 4 T332, T1L.OYAL 5 \WAR) U jiae ado ) 3 Shes 5,8 slacale Cod- O Jj1-8 S
(P<0.05) A5z S 5 VPLVF 5V YBY s PUF al o 55 8 slacale SUKG
Fig. 6. Effect of weed removal time on sugar beet root yield (P<0.05) (2009 and 2010). T1, T2 and T3: weed

remove on 4-6, 10-12 and 14-16 sugar beet leaf stage, respectively

b #0) 5 e o slaaiy 35 p oS ol i,
S s 03 S ) mesde s dy S (e
Slome Ay Cel ) )3 5 slacide SSK
o o b pS e Dllee pl 6l Ol 0 7 5 0355
3yp S ke 53 o 53 Bl e A8 )i (S8
S AVL (2THLS a5 51 0 nlin 3 )87 5w

Bl e 095 g sl (6 5 4

S5 4o
O ol EalST (LT ool s bl
Sl oS ) 015 el 31 (sen B yultier slas
Sra s S 53 S wal i) e slaale b G,
il g Ay 3 S 5 by o 6 S SU
SalS 5ok Ul g e dlol ol talST s
35 B s (e Sl ) CilS glawiy o0


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

" asacas Oode 0l el g S I

References oslawl 890 xbo

Abdollahi, F. and H. Ghadiri. 2004. Effect of separate and combined applications of herbicides on weed
control and yield of sugar beet. Weed Technol. 18: 968-976.

Abdollahian Noghabi, M., A. Rahbari, H. M. Alizadeh, J. Khalghani and H. Rahimian Mashhadi. 2006.
Effect of weed control methods on yield and quality of sugar beet in seed bed preparation process in autumn.
Procceeding of First Iranian Weed Science Congress. Jan. 25-26. Tehran. Iran. (In Persian).

AhmadAli, J. and M. Khalili. 2009.Study on yield and water use efficiency of drip tape and furrow irrigation
systems in single and two-row planting systems of grain corn. Iran. J. Irrig. Drain.2(3): 71-78. (In Persian
with English abstract).

Bassiri, K., H. Najafi, M. J. Mirhadi and M. Veisi. 2013. The effect of integrated control methods of broadleaf
weeds density on sugar beet yield in Kermanshah zone. J. Sugar Beet. 28(1): 159-169.(In Persian with
English abstract).

Brecke, B. J. and D. O. Stephanson. 2006. Weed management in single vs twin-row peanut (Arachis
hypogaea). Weed Technol. 20.365-376.

Buchanan, G. A. and E. W. Hauser.1980. Influence of row spacing on competitiveness andyield of peanut.
Weed Sci. 28:401-409.

Colvin, D. L., G. R. Wehtje, M. Patterson and R. H. Walker. 1985. Weed management inminimum-tillage
peanuts as influenced by cultivar, row spacing and herbicides. Weed Sci. 33:233-237.

Fischer, R. A. and R. E. Miles.1973. The role ofspatial pattern in the competition between crop plants and
weeds: a theoretical analysis. Mathematic.Biosci.18, 335-50.

Flénet, F., J. R. Kiniry, J. E. Board, M. E. Westgate and D. C. Reicosky. 1996. Row spacing effects on light
extinction coefficients ofcorn, sorghum, soybean, and sunflower. Agron. J.88, 185-90.

Ghassam, A., H. Alizadeh and M. R. Bihamta. 2011. Effects of separate and combined herbicide application
on corn weeds in single and twin row planting. Iran. J. Field Crop Sci.42(3): 485-493. (In Persian with
English abstract).

Ghanbari Birgani, D., S. Zand, M. Barzgar and M. Khoramian. 2010. Effect of planting pattern and
herbicide application on weed population, grain yield and water use efficiency of corn. Iran. J. Crop Sci.
12(45): 1-17. (In Persian with English abstract).

Grichar, W. J., A. E. Colburn and N. S. Kearney.1994.Herbicides for reduced tillage in peanut(4rachis
hypogaea) in the southwest. Weed Technol.8: 212-216.

Haravy, R. G. and G. R.McNevin. 1990. Combining cultural practices and herbicides to: control wild-proso
millet (Panicum miliaceum). Weed Technol. 4: 9-433.

Hematzadeh, H., H. Najafi and S. Vazan. 2007. Integrated weed management in sugar beet field of Gazvin

province. MSc thesis.Islamic Azad University of Science and Research, Tehran Branch. (In Persian with

Y


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

WAFlgs o) ojle coadia dlr 010 oy g sle dlond”

English abstract).

Johnson, W. C,, E. P. Prostko and B. G. Mullinix. 2005. Improving the management of dicot weeds in peanut
with narrow row spacing and residual herbicides. Agron. J. 97:85-88.

Jursik, M., J. Holec, J. Soukup and V. Venclova. 2008. Competitive relationships between sugar beet and
weeds in dependence on time of weed control. Plant Soil Environ. 54: 108-116.

Keeley, P. E. and R. J.Thullen. 1991. Growth and interaction of barnyard grass (Echinochloa crus-galli) with
cotton (Gossypium hirsutum). Weed Sci. 39: 369-375.

Kropff, M. J., C. J. T. Spitters, B. J. Schnieders, W. Joenje and W.De Groot. 1992. An eco-physiological
model for interspecific competition, applied to the influence of Chenopodium album L. on sugar beet. II.
Model evaluation. Weed Res. 32: 451-463.

Lindquist, J. L. and D. A. Mortensen. 1999. Tolerance and velvet leaf (4butilon theophrasti) suppressive

ability of two old and two modern corn (Zea mays) hybrids. Weed Sci. 46: 569-574.

Maknali, A. and E. Damanafshan. 2008. Investigation integrated management of weeds in seed
clover.Procceeding of 18" Iranian Plant Protection Congress.Agu.24-27. Hamadan. Iran.(In Persian).

Mesbah A.1993.Interference of broadleaf and grassy weeds in sugar beet.[Ph.D. Thesis].University of
Wyoming, USA.

Murdock, E. C., P. A. Banks and J. E. Toler. 1986. Shade development effects on pitted morning glory
(Ipomoea 32acunose) interference with soybeans (Glycine max). Weed Sci. 34: 17-711.

Murphy, S. D., Y. Yakubu, S. E. Weise and C. J.Swanton. 1996. Effect of planting patterns and inter-row
cultivation on competition between corn (Zea mays) and late emerging weeds. Weed Sci.44, 865-70.

Najafi, H. 2014.Non-chemical weed management. Paakpendaar Press. Pp. 317.(In Persian).

Najafi, H., M. Bazoubandi and N. Jafarzadeh. 2007. Sugar beet broad leaf herbicides evaluation in Iran.
Final Report of Research Project. Iranian Plant Protection Research Institute. pp. 56.(In Persian).

Najafi, H., M. Bazoubandi and N. Jafarzadeh. 2013.Effectiveness of repeated reduced rates of selective
broadleaf herbicides for post-emergence weed control in sugar beet (Beta vulgaris). World J. Agric. Res.
1(2): 25-29.

Saberi, A., M. T. Feizbakhsh, H. Mokhtarpour, A. Mosavat and M. Askar. 2010. Effect of corn density and
planting pattern on yield and it’s components. Seed Plant Prod. J. 26(2): 123-136.

Salehi F., H. Esfandiari and H. Rahimian Mashhadi. 2006. Critical period of weed control in sugar beet in
Shahrekord region. Iran. J. Weed Sci. 2( 2):1-12.

Sheikhi Gorjan, A., H. Najafi, S. Abbasi, F. Saber and M. Rashid. 2012. The pesticide guide of Iran (2012).
Ketab Paytakht Press.Pp.376.

Stachler, J. 2011.Timing of herbicide applications is critical for effective weed control in sugar beet. Available

on the URL:http://www.nwroc.umn.edu/Cropping_Issues.

Y


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

" asacas Oode 0l el g S I

Taleghani, D. F., S. Sadeghzadeh and M. Mesbah. 2010. Strategic framework for sugar beet research. Sugar
Beet Seed Institute. Pp. 520.(In Persian).

Tharp, B.E. and J. T. Kells. 2001. Effect of Glufosinate resistant corn population and row spacing on light
interception, corn yield and common Lambsquarter growth.Weed Technol. 15:431-418.

Zand, E., M. A. Baghestani, P. Shimi, N. Nezamabadi, M. R. Mousavi, and S. K. Mousavi. 2012. Chemical

weed control guideline for major crops of Iran Jahad Daneshgahi, Mashahd Press.pp 176.(In Persian).

e


https://dor.isc.ac/dor/20.1001.1.15625540.1394.17.1.2.4
http://agrobreedjournal.ir/article-1-503-en.html

[ Downloaded from agrobreedjournal.ir on 2026-06-09 |

[ DOR: 20.1001.1.15625540.1394.17.1.2.4 ]

WAFlgs o) ojle coadia dlr 010 oy g sle dlond”

Effect of planting pattern, time of weed removal and herbicide application on
weeddensity and sugar beet (Beta vulgaris L.) root yield

Najafi, H.' and M. Abdollahian-Noghabi’

ABSTRACT

Najafi, H. and M. Abdollahian-Noghabi. 2015. Effects of planting pattern, time of weed removal and herbicide application on

weed density and sugar beet (Beta vulgaris L.) root yield. Iranian Journal of Crop Sciences. 17(1): 18-34. (In Persian).

To study the possibility of integrated chemical and non-chemical methods for weeds management in sugar
beet, field experiments were conducted in research station of Iranian Research Institute of Plant Protection,
Meshkindasht, Karaj, Iran, in 2009 and 2010. Split-split plot arrangement in randomized complete block design
with four replications was used. Experimental treatments consisted of three sugar beet planting patterns
(including: single rows evenly spaced 50 and 60 cm apart and twin rows spaced 60 cm apart) in main plots,
mechanical weed removal stages (in 4-6, 10-12 and 14-16 sugar beet leaf stages) as sub plots and herbicides
(including: application of Metamitron and Triflusulfuron-methyl) in sub-sub plots. Only experimental error of
total weed biomass and sugar beet root yield were homegeniuos, therefore combined analysis of variance was
performed for these two traits. Results showed that single rows spaced 50 cm apart and twin rows had similar
weed biomass. The best time for mechanical weed control was 4-6 sugar beet leaf stages, and was more effective
when Metamitron was applied in twin rows. Weed removal time had significant effect on sugar beet root yield

and higher root yield (37.5 ton.ha™') was obtained when weeds removed in 2-4 sugar beet leaf stages.

Key words: Integrated weed management, Metamitron, Planting pattern, Sugar beet and Triflusulfuron-

methyl.
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