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Abstract: An experiment was conducted at the Agronomy field of Sher-e-Bangla Agricultural University, Dhaka,
Bangladesh during March-August, 2009 to evaluate preemergence herbicides and hand weeding on the weed
control efficiency and performance of transplanted aus rice. The experiment was carried out with seven (7) weed
management treatments viz. W, = Control (no weeding); W,= 1 hand weeding at 25 days after transplanting
(DAT); W, = 2 hand weeding at 25 and 50 DAT; W, = Topstar® 400 SP (Oxadiargyl 400 g/l) @ 190 ml ha™";
W, = Sunrice 13.75 WG (Ethoxysulfuron 125 g/kg + Idiosulfuran 12.5 g/kg) @ 100 g ha™'; W, = Topstar 80 WP
(Oxadiargyl 800 g/kg) @ 75 g ha™' and W, = Topstar® 400 SP (Oxadiargyl 400 g/l) @ 190 ml ha~'+ 1 hand
weeding at 25 DAT. The results showed that the treatment W, controlled the weeds most effectively which
produced significantly highest yield and yield contributing characters. The treatment W, also produced
identical yield to W,. The grain yield produced by W, (Topstar® 400 SP @ 190 ml ha™" + 1 hand weeding at
25 DAT) and W, (2 hand weeding at 25 and 50 DAT) was 104.90% and 92.65% higher than the yield obtained
from unwedded control (W,). Among the preemergence herbicides, Sunrice 13.75 WG showed better
performance to control weed. Considering weed control cost W, found to be most economic weed control

method for transplanted aus rice.
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INTRODUCTION

Rice (Oryza sativa L.) is the vital food for more
than two billion people in Asia and four hundreds of
millions of people in Africa and Latin America [1]. The
people in Bangladesh depend on rice as staple food and
have tremendous influence on agrarian economy of
Bangladesh. Rice alone constitute of 95% of the food
grain production in Bangladesh [2]. The average yield of
rice in Bangladesh is 2.45 t ha™' [3]. This average yield is
almost less than 50% of the world average rice grain yield.
Infestation of weed is one of the most important causes
for low yield of rice.

Weeds grow profusely in the rice fields and reduce
crop yields drastically. Normally the loss in yield ranges
between 15-20 % yet in severe cases the yield losses can
be more than 50 %, depending upon the species and
intensity of weeds. In Bangladesh, weed infestation
reduces the grain yield by 70-80% in Aus rice (early

summer), 30-40% for Transplanted (T) Aman rice
(late summer) and 22-36% for modern Boro rice
(winter rice) cultivars [3,4]. Production cost of rice
increased due to increases in weed control cost. The
prevailing climatic and edaphic conditions are highly
favorable for luxuriant growth of numerous species of
weeds that strongly compete with rice crop.

In Bangladesh the traditional methods of weed
control practices include preparatory land tillage, hand
weeding by hoe and hand pulling. Usually two or three
hand weeding are normally done for growing a rice crop
depending upon the nature of weeds, their intensity of
infestation and the nature of crop grown. Weed control
in transplanted rice by mechanical and cultural is an
expensive method. Especially at the time of peak period of
labor crisis sometimes weeding becomes late causing
drastic losses in grain yield. In contrast to this chemical
weed control is sufficient to control the weeds. Nowadays
use of herbicides is gaining popularity in rice culture due
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to their rapid effects and less cost involvement
compared to traditional methods. Mechanical weeding
and herbicides are the alternative to hand weeding.
Herbicides are effective in controlling weeds alone or in
combination with hand weeding [5]. In Bangladesh,
few studies have attempted to establish the most suitable
and economic integrated weed management system in
aus rice. Thus this study was conducted to evaluate the
appropriate herbicide and find out the effective weed
management practices in aus rice which will ensure an
economic rice production.

MATERIALS AND METHODS

The experiment was conducted at the Agronomy
field of Sher-e-Bangla Agricultural University, Dhaka,
Bangladesh during August, 2008 to January 2009. The soil
of the experimental field belongs to the Shallow Red
Brown Terrace Soils. The experiment was carried out with
seven (7) weed management treatments viz. W,= Control
(no weeding); W, = 1 hand weeding at 25 days after
transplanting (DAT); W, = 2 hand weeding at 25 and
50 DAT; W, = Topstar® 400 SP (Oxadiargyl 400 g/l) @
190 ml ha™'; W, = Sunrice 13.75 WG (Ethoxysulfuron
125 g/kg + Idiosulfuran 12.5 g/kg) @ 100 g ha™';
W, = Topstar 80 WP (Oxadiargyl 800 g/kg) @ 75 g ha™
and W, = Topstar® 400 SP (Oxadiargyl 400 g/l) @
190 ml ha™" + 1 hand weeding at 50 DAT. The experiment
was laid out with completely randomized block design
(RCBD) with 3 replications.

The rice variety TIRATOM’ was used in this study.
A common procedure was followed for raising seedling
in seed bed. Seedlings of 35 days old were uprooted
from the nursery beds carefully. Seedlings were
transplanted according to the treatments in the
well-puddled experimental plots. Spacing’s were given
15 cm x 20 cm. A fertilizer dose of 80-50-50-10 kg ha™' of
N, P,O,, K,O and S were applied as urea, triple
superphosphate, muriate of potash and gypsum were
applied in the field. One-third urea and full dose of triple
super phosphate, muriate of potash and gypsum were
applied as basal dose at the time of final land preparation
and incorporated well into the soil. Besides, cowdung at
the rate of 10 t ha™' was applied before final ploughing.
Rest two-third of urea was applied in two equal splits at
30 and 55 days after transplanting (DAT).

All intercultural operations were done carefully.
Hand weedings were done as per treatments. Topstar®
was applied at 2 DAT and Sunrice was applied during
final land preparation. Up to 10 DAT 5-7 cm water level
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was maintained in the field. Irrigation was done by
alternate wetting and drying from transplanting to
maximum tillering stage. From panicle initiation (PI) to
hard dough stage, a thin layer of water (2-3 cm) was kept
on the plots. Water was removed from the plots during
ripening stage.

Data regarding weeds were recorded at 35 and
60 days after transplanting (DAT). Dry weights of
weeds were taken by drying them in electric oven
(Perkin-Elmer Corporation, USA) at 60° C for 72 hours
followed by weighing by digital balance (Kaifeng Group
Co., Ltd., China). Relative weed density (RWD) and Weed
control efficiency (WCE) were calculates as follows:

Density of individual weed
Relastive woed density (RWD) = Pcies in the community
Total density of all weed
speciesin thecommunity
Weed control efficiency (WCE) =MX 100
DWC

Where,
DWC = dry weight of weeds in weedy check plots
DWT = dry weight of weeds in treated plots

Ten samples hills were collected from each plot for
collection of data on plant characters and yield
components. The grain and straw weights for each plot
were recorded after proper sun drying and then converted
into t ha™". The grain yield was adjusted at 12% moisture
level. The data were analysed following Analysis of
Variance (ANOVA) technique and mean differences were
adjusted by the Multiple Comparison test [6] using the
statistical computer based programme CoStat v.6.400 [7].
Means were compared by using DMRT test.

RESULTS AND DISCUSSION

Weed Infestation: In this study the rice field was infested
with different types of weeds. The relative density of
these weed species were also different (Table 1). Sixteen
different weed species were observed in the unweeded
plots of study where most of them were broadleaf weed.
Among the weed species maximum relative weed
density was observed for Sagittaria guyanensis
(32.50%) at 35 DAT which was followed by Sphenoclea
zeylanica (19.32%) and Echinochloa colona (8.90%).
Some (3) new weeds such as Echinochloa cruss-galli,
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Table 1: Relative density (%) of different weed species in the untreated control plots at two different growth stages of transplanted aus rice

Weed species Relative density (%)
Botanical name Family Types of weed 35DAT 60 DAT
Sagittaria guyanensis Alismataceae Broadleaf aquatic 32.50 13.23
Sphenoclea zeylanica Sphenocleaceae Broadleaf 19.32 13.45
Oxalis europea Oxalaceae Broadleaf 8.77 10.35
Enhydra fluctuans Compositae Broadleaf aquatic 5.89 7.66
Alternanthera sessilis Amaranthaceae Broadleaf aquatic 5.02 10.21
Echinochloa cruss-galli Gramineae Grass 0.00 2.29
Echinochloa colona Gramineae Grass 8.90 9.87
Digitaria sanguinalis Gramineae Grass 5.65 7.22
Fimbristylis miliacea Cyperaceae Sedge 2.33 1.50
Monochoria vaginalis Pontederiaceae Broadleaf aquatic 1.23 6.76
Leersia hexandra Gramineae Grass 0.00 2.32
Scirpus juncoides Cyperaceae Aquatic sedge 3.51 6.56
Cyperus iria Cyperaceae Sedge 1.09 1.02
Polygonum hydropiper Polygonaceae Broadleaf 0.00 1.88
Pistila stratiotes Araceae Broadleaf aquatic 2.35 4.66
Cynodon dactylon Gramineae Grass 3.44 1.02
Table 2: Weed dry matter and weed control efficiency as affected by different weed control methods

Weed dry matter (g m™2) Weed control efficiency (%)
Treatment 35 DAT 60 DAT 35 DAT 60 DAT
W, 1521 a 3543 a - -
W, 931b 17.54 b 38.79d 50.49d
W; 433 ¢ 9.65¢ 71.53 ¢ 72.76 ¢
W, 3.11d 6.11e 79.55b 82.75 ab
Ws 2.56d 599e¢ 83.17b 83.09 ab
Ws 4.22¢ 7.12d 72.26 ¢ 79.90 b
w; 123 ¢ 6.78 ¢ 9191 a 85.44 a
LSDy s 0.98 1.02 4.53 3.44

Means separation in columns followed by the same letter(s) are not significantly different at P=0.05.
[W, = Control (no weeding); W,= 1 hand weeding at 25 DAT; W; = 2 hand weeding at 25 and 50 DAT; W, = Topstar® 400 SP @ 190 ml ha™';
W5 = Sunrice 13.75 WG @ 100 g ha™'; W, = Topstar 80 WP @ 75 g ha™'; W, = Topstar® 400 SP @ 190 ml ha~' + 1 hand weeding at 50 DAT]

Leersia hexandra and Polygonum hydropiper were
emerged at 60 DAT observations which might be due to
their seasonal preferences and favourable condition of
growth. However, relative weed density was highest for
Sphenoclea zeylanica (13.45%). Relative weed species of
many several weeds decreased at later stages (60 DAT)
due to their completion of life cycle. In this study it was
also observed that grasses and sedges were less
dominating weed species.

Weed Control: Weed density was however significantly
affected by different weeding treatments (Fig. 1). At 34
and 60 DAT weed density was highest in unweeded
control plots. Weeding treatments significantly reduced
weed population. Among the treatments W, reduced the
weed population most effectively at every growth stages.
At 35 DAT the treatment W, reduced the of weed
population to 3.44 per square meter where in unweeded
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plots it was 128.4 per square meter. Similar trend were
observed at 60 DAT. At 30 DAT W, and W ; showed
similar result because the second weeding was applied
after the count (at 50 DAT). Herbicide application
drastically reduced the weed population but different
preemergence herbicides showed identical result in
relation to weed density at 60 DAT. Al-Kothayri
and Hasan [8] reported that all herbicidal treatments
reduced weed population significantly compared
with weedy check. Similar result also observed by
Hasanuzzaman et al. [9].

Significant differences in weed dry weight were
observed due to different weeding treatments (Table 2).
Among the treatments W, produced the lowest amount of
weed dry matter (1.23 gm™) at 35 DAT which statistically
different from others. At 60 DAT W, produced the lowest
dry matter (6.11 g m™) but it was identical with W, and
W.. It reveals that use of preemergence herbicides along
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Fig. 1: Weed density in rice field as affected by different weed control methods

Table 3: Plant characters and yield components of Transplanted aus rice as affected by weed control methods

Treatment Plant height (cm) No. of total tillers hill ™!

No. of effective tillers hill ™

—1

Panicle length (cm) No. of grains panicle 1000-grain weight (g)

W, 86.78 b 11.81e 590
W, 88.99 a 13.32d 8.33d
W, 9143 a 17.01b 10.98 ¢
W, 88.98 a 14.33d 10.65 ¢
Ws 89.98 a 16.22 be 11.56 b
Ws 88.11a 1534 cd 11.01 be
w; 90.03 a 18.78 a 12.76 a
LSDy s 3.54 1.12 0.56

17.55d 71.25d 20.23
19.87 ¢ 87.87¢ 21.22
21.34 ab 95.65b 21.99
19.38 ¢ 87.65¢ 20.23
20.56 be 90.12 ¢ 21.55
20.01¢ 88.73 ¢ 20.67
2234a 101.30 a 23.01
1.30 4.21 NS

Means separation in columns followed by the same letter(s) are not significantly different at P=0.05.

[W, = Control (no weeding); W,

1 hand weeding at 25 DAT; W; = 2 hand weeding at 25 and 50 DAT; W, = Topstar® 400 SP @ 190 ml ha™';

W5 = Sunrice 13.75 WG @ 100 g ha™'; W, = Topstar 80 WP @ 75 g ha™'; W, = Topstar® 400 SP @ 190 ml ha~' + 1 hand weeding at 50 DAT]

with one hand weeding effectively reduce the weed
biomass. The differences were more prominent at earlier
growth stage (35 DAT). However, the highest dry weight
of weeds was observed in unweeded plots (W,) at every
stages of crop cycle. In this study Topstar® 400 SP
and Sunrice did not show any significant differences.
Alam et al. [10] and Singh ef al. [11] also found similar
results.

In case of weed control efficiency, the treatment W7
showed the best result both at 35 DAT and 60 DAT.
At 35 DAT weed control efficiency of W7 was 91.91%
where it reduced to 85.44% at 60 DAT (Table 2). At later
stage the treatments showed lower efficiency which might
be due to emergence of some new weed species at later
stages. The treatment W, and W; produced identical
results at every stage. The lowest weed control efficiency
was shown by W, (one hand weeding at 25 DAT)
because it only controlled a portion of weed population
at earlier growth stage (35 DAT) only. This result was
partially supported by Hasanuzzaman et al. [12].
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Crop Characters and Yield Components: Except the grain
weight all the crop characters and yield components were
significantly influenced by different treatments used in
this experiment (Table 3). Among weed weeding methods
W, produced the tallest plants (90.03 cm) but it was
statistically similar with other weeding treatments.
Unweeded control plots showed the lowest plant height.
Lower plant height with poor weed management or
unweeded control might be due to the inter plant
completion for longer period which inhibited the plants to
become taller. Uremis et al. [13] also found that the
duration of weed infestation significantly affected the
plant height. Total tillers hill™" was significantly affected
by different weeding treatments. Highest number of tillers
was produced by W, (18.78) where unweeded control
plots produced the lowest number of tillers (Table 3).
These results conform to those of Bajpai and Singh [14].
Fertility of tillers was also greatly affected by weed
control methods. In this study the number of effective
tillers per hill was highest with W,. The second highest
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Table 4: Yield and harvest index of transplanted aus rice as affected by different weed control methods

Treatment Grain yield (t ha™") Straw yield (t ha™") Harvest index (%)
W, 2.45¢ 5.02b 32.80

W, 3450 6.05b 36.32

W, 472 a 8.52a 33.64

W, 3.04b 559b 35.23

Ws 331D 595b 35.75

W 3.16 b 552b 36.41

W, 5.02a 8.60 a 36.86

LSDy 05 0.46 2.01 NS

Means separation in columns followed by the same letter(s) are not significantly different at P=0.05.
[W, = Control (no weeding); W, = 1 hand weeding at 25 DAT; W ;= 2 hand weeding at 25 and 50 DAT; W =,Topstar® 400 SP @ 190 ml ha™'; W = §
Sunrice 13.75 WG @ 100 g ha™'; W, = Topstar 80 WP @ 75 g ha™'; W; = Topstar® 400 SP @ 190 ml ha~' + 1 hand weeding at 50 DAT]
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Fig. 2: Cost of weed control for different weed control methods

[W,= Control (no weeding); W,= 1 hand weeding at 25 DAT; W, =2 hand weeding at 25 and 50 DAT; W, = Topstar®
400 SP @ 190 ml ha™'; W= Sunrice 13.75 WG @ 100 g ha™'; W = Topstar 80 WP @ 75 g ha™'; W, = Topstar® 400 SP

@ 190 ml ha™" + 1 hand weeding at 50 DAT]

number of effective tillers was observed with W;. Proper
control of weeds reduced the weed density which
facilitates the crop plants to have sufficient space, light,
nutrient and moisture and thus the effective tillers
increased. The treatment W, also produced highest length
of panicle (22.34 cm) which was statistically at per with
W,. Weeds always compete with crop for resources like
light, water, nutrient which are needed for crop plant to
produce more grains [15]. In this study, greater weed
infestation in the unweeded plots (W,) resulted in the
lowest number of grain panicle™ (71.25). The treatment
W, produced the maximum number of grain panicle™
(101.30) which was statistically superior to any other
treatment (Table 3) mainly due to weed-free conditions in
this treatment. Single application of any preemergence
herbicides produced identical numbers of grains per
panicle. These results corroborated with the results of
Ahmed et al. [5] and Hasanuzzaman et al. [12]. In this
study 1000-grain weight was not significantly affected by
weeding treatments. However, the highest grain weight
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was observed with W, and the lowest with W . It is also
reported by many workers that control of weeds promoted
the yield and yield attributes including productive
tillers m™, number of filled grains per panicle and
1000- grain weight in rice [16].

Yield and Harvest Index: As the treatment W, showed
the maximum control of weed, the ultimate reflection of
this treatment was appeared as the highest grain yield
(5.02 t ha™") of transplanted aus rice in this experiment
(Table 4). It was statistically similar with W, (two hand
weeding). It might be the resultant effects of highest
tillers hill™" and grains panicle™ with those treatments
(Table 3). W, (Topstar® 400 SP @ 190 ml ha™' + 1 hand
weeding at 25 DAT) and W, (2 hand weeding at 25 and
50 DAT) produced 104.90% and 92.65% higher yield
than unwedded control. This result was supported by
Hasanuzzaman et al. [9]. Straw yield also significantly
affected by weeding treatments (Table 4). The highest
straw yield (8.60 t ha™") was observed with W, which was
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statistically identical with W4 (8.52 t ha™"). In this study
herbicide application did not show any extra benefit to
produce higher straw yield. Numerically the control
treatment showed the lowest straw yield. In this study
different treatment effects were non-significant in terms of
harvest indices. However, the highest harvest index was
observed from W, where the lowest harvest index was
observed in unweeded control plots. Ahmed et al. [5] also
found similar results.

Weed Control Cost: Different weed control methods
involved different amounts of cost which affect the total
cost of cultivation of aus rice (Fig. 2). The hand wedding
is laborious and generally more expensive. From the
computation of weed control cost it was observed that the
maximum cost of weed control (5000 Tk. ha™") was
required for the treatment W, (2 hand weeding)
which was due to maximum labour requirement. The
treatment W, needed the second highest weed control
cost (3400 Tk. ha™") where it produced the highest yield.
Three different preemergence herbicides required identical
weed control costs. It revealed application of premergence
herbicide along with one hand weeding is the most
economic method for weed control in transplanted rice.
On the other hand application of preemerenge herbicides
alone showed much better economic benefits compared to
one hand weeding in terms of weed control in aus rice.
Similar results on the weed control costs were as also
observed by Hasanuzzaman et al. [12].
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