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ABSTRACT

In Iran, direct seeded rice (DSR) in dry bed has not yet gained public acceptance because;
weed control is a major problem in this method. In this study different pre-emergence and post-
emergence herbicides alone or in tank mix was examined for weed control in DSR. The results
showed that weed control is not possible with using of a single method or a single herbicide. The
use of a PRE herbicide such as stomp, londax, council, rifit or clomazone etc. is essential for DSR
weed control. Also use of stomp + saturn, stomp + londax, stomp+ topstar or saturn+ topstar with
no adverse effects on rice, were very successful pre-emergence treatments in weed control in
DSR. In addition, to complete the control process and achieve higher yield, depending on the type
of weed, post-emergence application of a dual-purpose herbicides such as bispiribac-sodium or a
combination of a broadleaf herbicides such as U 46 combi floid or bazagaran with a grass
herbicide like pumasuper following using one of the above mentioned PRE treatments seems
necessary in DSR.

INTRODUCTION

Due to the limited water resources in the world, the use of new methods of crop planting is necessary
and inevitable. One of these methods to overcome water shortage is rice cultivation in dry bed (direct seeded
rice (DSR)), which is done by using non-germinated seeds in a dry bed by broadcasting or rows methods
(Nourbakhshian et al., 2000). This method is currently being considered in the United States, Western
Europe (Italy and France), West Africa and many Asian countries (India, Korea, Japan, Philippines,
Thailand, etc.). DSR can replace the puddled rice due less input and labour requirements. Crop will mature
7-10 days earlier in DSR than transplanting, so this provide more opportunities for next crop cultivation
(Singh et al., 2006).These advantages make it necessary to pay attention to this system in order to reduce
the production costs of this strategic product and make rice production more economical. Weeds reduce
rice yield by about 32%. Some sources have reported more than 90 percent reduction in rice yield in highly
contaminated fields. In transplanting rice, due to flooding conditions, the number and variety of weeds is
less than DSR. Some narrow-leaved and broad-leaved species that are not adapted to flooding conditions
can appear in DSR. More weeds in DSR can reduce the effectiveness of weed management strategies. Also,
since in DSR, weeds grow with crops simultaneously, their damage to the rice crop increases. Weed
management is one of the prerequisites for successful DSR (Ladha and Redi, 2000). If weeds are not well
controlled within 45 days after rice emergence, they will cause severe yield decline. If the dry weight of
weeds reaches 400 grams per square meter, grain production may be disrupted (Zhao, 2006). Therefore,
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due to the rapid development of DSR and the need of extension and executive departments to respond to
the farmers' demand about weed control measures, it is necessary to study the chemical control of weeds
by different herbicides; but the first step in weeds control is to be aware of their species and abundance in
the region.

WEED FLORA IN DSR

Among the 1,800 reported weed plant species reported in rice fields, weeds belonging to the poaceae
and cyperaceae family are the most important. Some plant species that have adapted to DSR include
Echinochloa spp., Fimbristylis miliacea, Cyperus difformis and Ischaemum rugosum (Rao et al., 2007).
Singh et al. (2006) reported that the number of narrow-leaved, broad-leaved and sedges weeds in
transplanting rice in India was 6, 4 and 4, respectively, while for DSR, the number of narrow-leaved and
broad-leaved species increased to 15 and19 , but the number sedges did not change. In DSR of Golestan
province (a case study of Iran), 26 weed species were identified. Cyperus rotundus, Abutilon theophrasti,
Echinochloa colonum and Physalis sp. with the average density of 8.8, 1.2, 1.4, and 0.8 plants per square
meter, infected 66, 15, 45, and 37% of the Golestan province DSR fields and showed the highest relative
importance index of 66.36, 26.25, 23.44 and 18, respectively. Based on the relative abundance index,
poaceae, cyperaceae and malvaceae families were the most important plant families in DSR (Younesabadi
et al., 2020), respectively, so their management and control should be on the research priorities of the
province .

WEED CONTROL IN DSR

Riaz et al. (2018) in the study of different herbicide treatments in DSR under different tillage
systems showed that pendimethalin herbicide (825 g a.i. /ha) immediately after cultivation, with bispyribac-
sodium (30 g a.i. /ha) + bensulfuron methyl (375 g a.i./ha), 12 days after planting was the best treatment
for weed control in DSR. This treatment reduced weed density by 86 and 74% compared to control
treatment, 30 and 60 days after planting, respectively. Chohan et al. (2012) reported that some of the
herbicides used in DSR are oxadiazon, oxadiargyl and pendimethalin. In DSR with soaked seeds, pre-
emergence (PRE) application of pretilachlor is also recommended. In the case of some PRE herbicides,
such as oxadiazon, heavy rains after the application of the herbicide may be detrimental to crop germination.
In such cases, early post-emergence herbicides are preferred. The use of post-emergence (after planting and
before emergence (POST)) herbicides for DSR is the same as for dried or soaked seeds. Kumar (2017)
reported that butachlor (1500 g a.i./ha), pendimethalin (1000 g a.i./ha) and pretilachlor (500 g a.i./ha), 2-3
days after cultivation and pyrazosulfuron (20 g a.i./ha), bispyribac-sodium (25 g a.i./ha), 15-20 days after
planting, azime sulfurone (17.5 g a.i./ha) 12-25 days after planting and phenoxaprop-P (60 g a.i./ha), 15-25
days after planting is used to control weeds in DSR in India. Derakhshan et al. (2013) in the evaluation of
some POST herbicides efficiency on weed control in DSR, showed that the tank-mix of sethoxydim +
"bromoxynil + MCPA" + bentazon, propanil + sinosulfuron and clodinafop- propargyl + "bromoxynil +
MCPA" + bentazon effectively controlled weeds compared to control treatments. Gosh et al. (2016) showed
that the use of clomazone or pendimethalin herbicide as PRE is effective in control of narrow-leaved weeds
in DSR. Application of bispyribac-sodium as POSR following the use of clomazone or pendimethalin or
tank-mix of clomazone with bispyribac-sodium was able to reduce the biomass and density of many weeds
in DSR. Consecutive application of thiobencarb (nine days before planting), bensulfuron-methyl (nine days
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after planting) and propanil (30 days after planting) reduced weed dry weight and density, 92% and 98%
respectively (Alaei et al., 2016). Because of wide range of weeds in DSR, using a combination of
compatible herbicides to control weeds is better than herbicide application alone. Even after using
herbicides, some weeds remain uncontrolled, making weeding unavoidable. Especially in fields where the
amount of seed rate used is low or rows spacing are wide, since the crop canopy closes late, a weeding is
necessary. Over the past few years, good researches have been done on weed control in DSR in northern
parts of Iran. However, some farmers are still unaware of their results or do not believe to grow rice directly.
Awareness of the results of these research projects will not only lead to faster transfer of research findings
to farmers, but will also help to make this important acceptable.

METHODOLOGY

In order to evaluate the efficiency of different herbicides on weed control in direct seeded rice
(DSR), an experiment was conducted in the research farm of Kordkoy Agricultural Education Center in
IRAN in 2018. In this experiment, rice was affected by 5 different POST herbicides at 4-6 leaf stage of
weeds. Weedy and weed free treatments was also considered as control. In all plots, once spraying with
pendimethalin herbicide was done as PRE. The treatments include:

1. bispyribac-sodium (nominee10%SC)

oxadiazon (ronstar 12% EC),

bentazon (bazagaran 48% SL) + phenoxaprop-p (pumasuper 7.5% EW)

2,4, D+MCPA (U 46 combi floid 67.5 %SL)+ phenoxaprop-p (pumasuper 7.5% EW)

bromacid MA(bromoxynil+MCPA 40% EC) + phenoxaprop-p (pumasuper 7.5% EW)

weedy check

weed free check

In order to compare the effectiveness of some POST herbicides alone or as tank- mix on weed

control in DSR, another experiment was conducted at Gorgan Agricultural Research Station (IRAN), in the
spring of 2019. In this study, 19 herbicides were compared with each other. A weedy and weed free check
was considered as control treatments. Once spraying with bispyribac-sodium (Novino 40%SC) herbicide
was done as POST at 2-5 leaf stage of weeds. The treatments include:

Nogakown

londax (bensulfuron methyl)75g/ha

bensulfuron methyl (londax 60% DF)+ pendimethalin (stomp stomp33%EC) 3 lit/ha
bensulfuron methyl (londax60% DF)+ Thiobencarb (Saturn 50% EC) 6 I/ha
bensulfuron methyl (londax60% DF)+ Rifit Pretilachlor 50% EC
bensulfuron methyl (londax60% DF)+ Topstar (Oxadiargyl 3% EC) 3.25 I/ha
bensulfuron methyl (londax60% DF)+ Flucetosulfuron(10%WG) 300g/ha
pendimethalin (stomp33%EC)

pendimethalin (stomp33%EC)+ Rifit Pretilachlor 50% EC

pendimethalin (stomp33%EC)+ Topstar (Oxadiargyl 3% EC)

10. pendimethalin (stomp33%EC)+ Flucetosulfuron(10%WG)

11. rifit Pretilachlor 50% EC 1.75 I/ha

12. rifit Pretilachlor 50% EC+ Thiobencarb (Saturn 50% EC)

13. rifit Pretilachlor 50% EC+ Topstar (Oxadiargyl 3% EC)

14. rifit Pretilachlor 50% EC+ Flucetosulfuron(10%WG)

15. topstar (Oxadiargyl 3% EC)

16. topstar (Oxadiargyl 3% EC + Thiobencarb (Saturn 50% EC)
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17. flucetosulfuron(10%WG)
18. council (triafamone 20% + ethoxysulfuron 10% WG) 150g/ha
19. clomazone 48%ECL1.2 I/ha
20. weedy check
21. weed free check
Fajr cultivar was used in both experiments. 30 days after spraying, the number of weeds was counted

in one (0.5 mx 0.5 m) quadrate in each plot species-wise. In order to investigate the effect of herbicide
treatments on weeds dry weight, before harvesting at the rice ripening stage, all appeared weed species in
each quadrate was cut from the ground separately and after placing in a 75 ° oven for 72 hours, their dry
weight was measured. At harvest, 5 plants randomly selected in each plot, and yield components were
measured. For yield, two 0.5 square meter quadrate per plot were harvested and grain yield and biomass
were determined.

EFFECT OF STUDIED TREATMENTS ON WEED CONTROL
EXPERIMENT1

Based on the results of this study, Abutilon theophrasti, Hibiscus trionum, Eclipta sp., Cucumis
melo var. agrestis, Convolvulus arvensis, Ammannia baccifera, Digitaria sanguinalis, Sorghum halepense,
Echinochloa colonum and Cyperus rotundus were among the weeds in DSR, so their management and
control should be on the list of research priorities in Golestan province. The density and dry weight of all
weeds except D.sanguinalis, were significantly affected by herbicide treatments. All treatments reduced
the density and dry weight of A. baccifera and A.theophrasti. The lowest density and dry weight of Hibiscus
trionum was observed in weed free treatment followed by "bazagaran + pumasuper” and "bromicide MA +
pumasuper" treatments, respectively. All treatments significantly reduced the density and dry weight of
C.melo var. agrestis and E.colonum except "bazagaran + pumasuper”, which caused a non-significant
decrease in this case. Weed density of C.rotundus, reduced by all treatments, but its dry weight only reduced
by "bazagran + pumasuper” and nominee significantly. Density and dry weight of Eclipta sp. were
significantly reduced by all herbicides and its lowest dry weight was observed in weed free check followed
by " U 46 combi floid + Pumasuper” treatment. Nominee herbicide, seemed to be a successful treatment in
the early stages, but a high density of H.trionum and A.theophrasti was observed in this treatment at the
end of the growing season. This treatment was not successful in controlling of E.colonum, but Eclipta sp.
and C.melo var. agrestis density decreased in this treatment reasonably. In bazagran treatment, however
total weed density was significantly reduced but regrowth of some weeds such as H.trionum and
A.theophrasti was observed. In this study, "U 46 combi floid + pumasuper"” treatment was one of the
relatively successful treatments in weed control. This herbicide was more successful in controlling of
A.theophrasti than H.trionum and C.melo var. agrestis. The density of A.bacifera and Eclipta sp. also
decreased in this treatment. Ronstar herbicide was not successful in controlling A.theophrasti, H.trionum,
S.halepense, A.baccifera, Eclipta sp. and C.rotundus, but C.melo var. agrestis and E.colonum density was
relatively reduced in this treatment. The results showed that U46combi floid + pumasuper, bromacid MA
+ pumasuper, bazagaran + pumasuper, nomini and ronstar treatments reduced total weed dry weight in
DSR, 89, 79, 69, 65 and 62% respectively. In general, based on the results of this study, the use of a PRE
herbicide such as stomp followed by POST application of "pumasuper+ bromacid MA" or "pumasuper+ U
46 combi floid" can be successful in controlling the weeds in DSR in the studied area.
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EXPERIMENT 2

The results showed that the herbicides "londax + stomp ", "zekor + stomp™ and council herbicide
had the lowest weeds density and dry weight so that reduced total weed density and dry weight and dry
weight 100% than weedy check treatment. The next effective treatment were "rifit + stomp” and rifit that
caused 96% decrease in total weed density and 98 and 99% decrease in total weed dry weight respectively.

The results showed that "londax + saturn” and "londax + zekor" and council had the highest
biological yield, respectively. The highest grain yield was observed in "londax + saturn™ followed by
"londax + zekor" and rifit + topstar and and council herbicides. The results also showed that the treatment
of zekor, topstar and "londax + saturn™ had the highest harvest index. The lowest grain yield and harvest
index was observed in londax + topstar treatment followed by rifit herbicide alone.

YIELD ENHANCEMENT

In the first experiment 79, 45, 32, 29 and 14 % increase than control was observed in rice grain yield
by application of bromacid MA + Pumasuper, U46combi floid+ pumasuper, ronstar, nomin, bazagaran+
pumasuper treatments, respectively.

In the second experiment the highest grain yield was observed in "londax + saturn” followed by
"londax + zekor" and rifit + topstar and and council herbicides. These treatments increased grain yield 128,
115, 104 and 98% than weedy check.

B
Figure 1& 2: Visit of DSR field of Mr. Jorjani, H. in Sorkhankalateh city by research and
executive experts
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FARMER SUCCES

Mr. Hadi Jorjani is one of the farmers of Sorkhankalateh city who has been cultivating rice directly
(DSR) in recent years. He has been able to control weeds well in DSR by communicating with agricultural
research and extension experts and applying their guidance. He has used a pre-emergence herbicide such
as prowl or stomp and a post-emergence of herbicide such as nominee in his field (Figures 1&2).

LIST OF MEASURES TAKEN TO SOLVE WEEDS PROBLEM IN DSR IN
GOLESTAN PROVINCE

Establishment of a DSR working group in the province(Figure 3)

Conducting of various research projects on weed identification and control in DSR(Figure 4&6)

Presenting a lecture on weed control in DSR among academics during the research week

Holding workshops and training classes for agricultural experts and farmers in the field(Figure 6)

Cooperation with Basij in holding a conference with a Q&A panel on DSR for agricultural experts

Holding 3 consecutive farm days ceremony and familiarizing experts and farmers with the new

findings of research projects (more than 100 participants in each day)

7. Writing and publishing an extensional article entitled "study of weeds flora in DSR™ in Shalizar
Scientific-Extension Journal

8. Writing and printing technical instructions for rice production in DSR with the help of the
research team of the DSR working group(Figure 7)

9. Participate in writing and publishing extensional brochure (453 copies) on weed control in DSR

10. Writing the technical report of specific research projects implemented

11. Carrying out regional visits to DSR fields

12. Cooperation with the private sector (Golsam and Aria Shimi Company) in testing new herbicides
for weed control in DSR

13. Executing and Advising student thesis on the subject of weed control in DSR

14. Providing public education on the subject of DSR through webinar and farmers studio(figure 8)

ook wndE

Figure 3& 4: Introducing new findings for agricltural rearrsin the office (left) and
field (right)
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Figure 5& 6: Intrdcing new findings for ricultural experts and executive and extension
staff in the office (left) and field (right)
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Figure 7&8: Preparation of technical instructions for agricultural experts and farmers(left)
and providing public education through webinar and farmers studio(right)

CONCLUSION

As a result of chemical weed control projects in DSR it was determined that weed control is not possible
with using of a single method or a single herbicide. The use of a PRE herbicide such as stomp, londax,
council, rifit or clomazone etc. is essential for DSR weed control. Also use of stomp + saturn, stomp +
londax, stomp+ topstar, saturn+ topstar with no adverse effects on rice, were very successful treatments in
weed control in DSR. In addition, to complete the control process and achieve higher yield, depending on
the type of weed, post-emergence application of a dual-purpose herbicides such as bispiribac-sodium
(novino, nominee, clean weed or moon rice) or a combination of a broadleaf herbicides such as U 46 combi
floid or bazagaran with a grass herbicide like pumasuper following using one of the above mentioned PRE
treatments seems necessary.
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