Iranian Journal of Weed Science, (2006) Vol. 2, No. 1, 97-105 97

Short Communication

Evaluation of Post-emergence Herbicides in Sugar Beet

P.Shimi*,D.Ghanbari-Birgani?, M.Faravani*and M.Abdoll ahian Nogabi*

1Department of Weed Research, Plant Pest & Disease Research Institute, P.O.Box: 1454,
Tehran 19395, Iran. ?Agricultural Research Center of Safiabad, Dazful, Iran. 3
Agricultural Research Centre of Khorasan, Mashad, Iran. “Sugar beet Research
Ingtitute, Kargj, Iran.

(Received 29 August 2005; returned 13 April 2006; accepted 26 August 2006)

ABSTRACT

The efficacy of Iran produced chloridazon 50% SC (CSC) was compared with
its origina formulation, 80% WP (CWP), the formulation which has been
registered to use in sugar beet fields in Iran. The present study was conducted in
three different provinces of Iran, including Tehran, Khorasan and Khuzestan during
2001. The treatments consisted of the application of CWP at 3.2 and 4 kg ai ha’ ,
CSC at 2.5 and 3 kg a ha’ , tank mixed application of CWP or CSC at above
mentioned rates with desmedipham (DMP) at 0.8 kg ai ha*, phenmedipham 6% +
desmedipham 6% + ethofumisate6% (PDE) at 0.7 kg a ha™. All herbicides were
applied as post-emergence when sugar beet was at 4-leaf stage. Weedy and weed
free checks were aso included. In Tehran experiment, application of CWP at 3.2kg
ai ha™ plus DMP or PDE resulted in the best control of Amaranthus retroflexus. In
Khorasan , CSC,CWP and CSC + DMP controlled this weed better than other
treatments. In the recent experiment, CSC and CWP, aone or mixed with DMP,
controlled A. albus significantly. The effect of CSC at 2.5kg ai ha*+ DMP, CWP at
4 kg ai ha'+ DMP, and PDE at 0.7 kg a ha’ on Chenopodium album was better
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than that of other treatments. The treatments had no significant effect on Malva
sylvestris, compared with weedy check. The best control of Carthamus oxyacantha
and Fumaria officinalis was achieved by application of CWP at 3.2 kg ai ha*, and
CSC at 3 kg ai ha'+ DES. Beta maritima was more efficiently controlled using
CSC at 3 kg ai ha'and CSC at 3 kg a ha’+ DES. The results indicated that for the
control of broad leaf weeds in sugar beet fields, the new formulation of
chloridazon, (SC), was similar to the original formulation (WP).

Key words: Sugar beet, chloridazon, Weed, Amaranthus retroflexus,
Chenopodium album, Malva sylvestris, Carthamus oxyacantha, Fumaria
officinalis.
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INTRODUCTION

Sugar beet is grown on about 192 thousand ha in Iran with an annual production
rate of 6 million metric tons, more than two thirds of which isin six provinces of
Khorasan, Fars, W. Azarbaijan, Esfahan, Kermanshah, and Hamedan (Anonymous,
2003). Sugar beet has slow growth rate in early season, which makes it vulnerable
to weeds (Norris, 1996), thus the sugar beet yield reduction is estimated to be about
33-100% (Ghanbari Birgani et al., 1998 & 2000). Norris (1996) has stated that no
control of weeds in sugar beet could result in ayield reduction of more than 90%.
Redroot pigweed at a density of 3 plants per meter row can cause 44% sugar beet
yield loss (Dexter, 1996).

Chloridazon, a photosynthetic electron transport inhibitor, and a selective
systemic herbicide, rapidly absorbed by the roots with translocation acropetally to
al parts of sensitive plants (Tomlin, 2004). The herbicide has been registered in
Iran since 1968 under two formulations of 80% WP and 65% DF
(Nowroozian,1999)of which the WP formulation is widely applied in sugar beet
fidlds of Iran. This herbicide has a worldwide popularity as a sugar beet herbicide
(Shaufele & Winner, 1986; Ceglarek & Plaza, 1994; Rola 1994;Bee et al. 1995;
May, 1997; Anonymous, 1998; Meister, 2000; Proctor, 1993;).

The abjective of this research was evaluating the efficacy of new formulation
of chloridazon 50% SC with its WP formulation and current herbicides used in
sugar beet fields in Iran. The efficacy of herbicides was evaluated based on their
potential in the control of broadleaf weeds and selectivity with sugar beet.
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MATERIALS AND METHODS

The experiments were carried out in Tehran and Khorasan (temprate
climate) and Khuzestan (warm climate) in 2001. The experimental design
was randomized complete block with four replications. Four broadleaf
herbicides (see Table 1) were compared with weed-free control, and weedy
control. The sugar beet sowing date was May in Tehran and Khorasan and
November in Khuzestan.

Grass weeds were controlled in al plots at the 3-6 leaf stage with
haloxyfop ethoxy ethyl 12.5% EC at 0.25 kg ha. Other herbicide treatments
were applied at the 4-leaf stage of sugar beet. A knapsack sprayer with aflat
nozzle was used for all treatments with 300 L of water ha’. Plots size was
7x2 m and consisted of four rows spaced 50 cm apart. Irrigation was set up
such that out-going water from one plot would not enter any other one. The
dominant weeds of the experiment were counted in a 1x1 m? fixed
quadrates placed in the center rows of each plot one month after treatment.

Data were analyzed using SAS software, and mean comparison
performed using Duncan's Multiple Range Test. The data from each location
were analyzed separately due to the different environments and weed

Species present.

RESULTS AND DISCUSSIONS
No visual damage was observed on sugar beet as a result of herbicide applications.
Dominant weeds grown at each location are presented in Table 1. Results show that

weed florain Khuzestan was completely different from the other two locations.
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In Tehran, the highest control of Amaranthus retroflexus was achieved by
application of CWP at 3.2 kg ha'+ DEP, and PDE (Table 1). Herbicide application
caused significant differences for number of weeds. Totally, PDE and CWP+ DEP
were the most efficient treatments which caused satisfactory control of A.
retroflexus in this location. Consequently, the highest sugar beet yield was obtained
under application of PDE, so that no significant difference was observed with weed
free check.

In Khorasan (Table 2) application of CSC at 2.5 kg ha’+ DEP, and CWP at 4
kg ha™ resulted in the best control of Amaranthus spp. In the case of Chenopodium
album, the best control was achieved using CWP at 4 kg ha’+ DEP, CSC at 2.5 kg
ha'+ DEP, and PDE. As for yield, no significant difference was observed among
herbicide treatments.

In Khuzestan, application of CWP at 4 kg ha'+ DEP resulted in the best
control of Malva sylvestris. Carthamus oxycantha was best controlled by CWP 3.2
kg + DEP and CSC 3 kg ha'+ DEP. Fumaria officinalis was controlled more
efficiently by application of CSC 3 kg ha''+ DEP., CWP 3.2 kg ha'+ DEP, CSC 3
kg ha', CSC 2.5 kg ha’+ DEP and CWP 4 kg ha+ DEP. Beta maritima was best
controlled by application of CSC 3 kg ha®, CSC 3 kg ha’+DEP, CWP 4 kg ha*
and CSC 2.5 kg ha' + DEP. No control of B. maritima was achieved, using PDE.
Yield in al herbicide treatments was at least 50% below that of weed free check.

By reviewing above results, it can be concluded that both the WP and SC
formulations of chloridazon have performed almost equally. Due to the fact that the
SC formulation is more advanced, locally produced, and that a lower dosage is
used, it can be economically beneficial to the country.
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Table 1- Mean number of weeds, percent control and sugar beet yield in Tehran*

Amaranthus retroflexus ‘

Treatment Application Yield
rate No. of % ‘ 1
(kg ai ha')  Plantsm? control Kg ha
Chloridazon (80%WP) 3.2 32.5abc 10b 27930 de
Chloridazon (80% WP) 4 335ab 8ab 30850 cde
Chloridazon (50% SC) 25 265e 27d 26050 e
Chloridazon (50% SC) 3 28 cde 13c 28750 de
Chloridazon (80%WP) 3.2+0.8 18 f S0e 30850 cde
+ desmedipham
Chloridazon 80%WP 4+0.8 31.5bcd 13c 32900 bed
+ desmedipham
Chloridazon 50% SC 2.5+0.8 27.5de 24d 34580 bc
+desmedipham
Chloridazon 50% SC 3+0.8 31 bede l4c 31680 cd
+ desmedipham
Betanal progress AM 0.7 165 f 54e 37930 ab
(189%EC)**
Weed free check - 0g 1o0f 40000 a
Weedy check - | 36.25a Oa 19200 f

*|n the same column, values followed by the same letter are not significantly

differentaccording to Duncan's Multiple Range Test at 0.01 probability.

**( phenmedipham 6% + desmedipham 6% + ethofumi sate6%)
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Table 2- Mean number of weeds, percent control and sugar beet yield in Khorasan*

Application Amaranthus sp. C. album vidd
Treatment rate . . ka ha
(kg ai ha™") Plants m’ % control Plants m’ % control gha
Chloridazon (80%WP) 32 6b* 61 bc 3.75a 21b 30720 ab
Chloridazon (80% WP) 4 525b 66 c 325ab 32bc 33060 abc
Chloridazon (50% SC) 25 &b 61 bc 45 a 5a 8544020
Chloridazon (50% SC) 3 7b 54b 325ab 32bc 34930 ab
Chloridazon (80%WP) 32408 525b 61 bc 3.75a 21b 26300 bc
+ desmedipham e
Chloridazon 80%WP 4408 4.75bc 54 b 74d 30050 bc
+ desmedipham ) 1.25bc
Chloridazon 50% SC 25108 7b 69 c 2 abc 58 ¢ 30120 bc
+desmedipham D
Chloridazon 50% SC 3408 575b 54b 3.75ab 21b 31050 bc
+ desmedipham '
Betanal progress AM ** 07 4bc 59b 2 abc 58¢ 32870 abc
(18%EC) :
Weed free check i Oc 100d Oc 100e 42600 a
Weedy check i 1525a Oa 475a Oa 21700 ¢

*|n each column, means followed by the same letter are not significantly different at 0.01% probability.
**(phenmedipham 6% + desmedipham 6% + ethof umi sate6%).
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Table 3- Mean number of weeds, percent control and sugar beet yield in Khuzestan.
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Applic.

Fumaria officinalis

Beta maritima

Treatment rate Malva sylvestris Carthamus oxycantha Yield 1
0, 0, 0, 0, -
1 Plants m % Plants m % Plants m % Plants m? % Kg ha
(kg ha™) control control control control
Chloridazon (80%WP) 32 185b 44b 5abc 54d 14 ab 48b 4 abc 50¢ 14300 de
Chloridazon (80% WP) 4 13bc 6lc 11ab 8b 7.5bed 72¢c 3bed 62d 18750 cde
Chloridazon (50% SC) 25 85bc 74.cd 7.5 a0c 37c 14bc 48b 4abc 50¢ 1993 0 cde
Chloridazon (50% SC) 3 9hc 73cd 2 abed 87t 2de 93de 1lcd 87e 25690 bed
Chloridazon (80%WP) 3.2+038 9.5bc 71cd 05d 9 gh Oe 100e 4abc 50¢ 35900 b
+ desmedipham
Chloridazon 809%WP 4+038 55¢ 83d 2 bed 83 ef 2de 93d 6.abc 25b 30200 bc
+ desmedipham
Chioridazon 50% SC 2.5+0.8 9bc 3cd 5 abed 871 2de 93de 3bed 62d 21320 de
+desmedipham
Chloridazon 50% SC 3+0.8 85hbc 74cd led 92 fg oe 100e led g7e 27290 bed
+ desmedipham
Betanal progress AM ** 0.7
(18%EC) 12.5bc 62¢c 3 abed 7se 6 bcde 78¢c 9a Oa 19170 cde
Weed free check - od 100 e od 100 h Oe 100 e od 100 f 72640 a
Weedy check - 33a Oa 12a Oa 27a Oa 8ab Oa 900 e

*1n the same column, val ues followed by the same letter are not significantly differen according to Duncan's Multiple Range Test at 0.01% probability.

**( phenmedi pham 6% + desmedipham 6% + ethofumisate 6%).
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