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ABSTRACT 

An experiment was conducted in the Agronomy Field Laboratory, Bangladesh Agricultural University, 
Mymensingh during July to November 2019 to study the effect of crop establishment method and 
weed management on the yield of BRRI dhan58. There were two rice establishment methods and 
seven weed management practice as treatment variables. The experiment was laid out in a split plot 
design assigning crop establishment methods in the main plots and weed management practices in 
the sub-plots with three replications. Fourteen weed species infested the experimental field belonging 
to six families. Among the weed species, five were grasses, four broad leaves and five sedges. Data 
were collected at different growth stages and at harvest. The highest grain yield (6.43 t ha-1) and 
straw yield (7.25 t ha-1) were obtained from the interaction of puddle transplanting method with 
application of pre-emergence herbicide Commit (Pretilachlor) followed by one hand weeding at 35 
DAT, which was followed by the interaction of puddle transplanting method with two hand weeding at 
15 and 35 DAT. The lowest yield was obtained when there was no weeding in unpuddle transplanting 
method. Therefore, puddle transplanting with application of pre-emergence herbicide Commit 
followed by one hand weeding at 35 DAT might be recommended for controlling weed effectively and 
maximizing the yield of transplant aman rice. 

Key words: agricultural practices, crop establishment method, crop management, crop 
performance, crop yield, farming techniques 

 

INTRODUCTION 

Transplant aman covers the largest area; it occupies about 49% of total cultivable land area (BBS, 
2020). Aman is the second largest rice-crop in the country in respect to volume of production, while 
boro remains the top (Khan et al., 2020). The area coverage of aman rice is the largest as a single 
crop and cultivation of aman rice covers approximately 50.56% of the country’s total cultivated land 
area for rice production (Sayeed and Yunus, 2018). 

Traditionally rice is grown by manual transplanting of 25-30 days old seedling after puddling 
in T. aman season. Puddling in the field and continuous standing water lead to nutrient losses 
through leaching. Though puddling has a great impact in controlling weeds and easy transplantion, 
however it creates soil physical condition detrimental to the following crop in rice-based cropping 
systems (Bhuyan et al., 2012). Besides, puddle transplanting consumes about 20-40% of the total 
water required for raising crops. It also promotes the formation of hardpan (Kalita et al., 2020). To 
overcome these problems, adoption of unpuddle transplanting might be a perfect alternative to 
puddle transplanting as it is using widely for many crops around the world (Singh et al., 2014).  

Among the various factors reducing the rice yield, weeds are considered as the major 
constraint (Fahad et al., 2019). There is no way to get maximum benefit from the rice field without 
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keeping the land free from weed infestation. Hand weeding is generally practiced in major rice 
cultivation in Bangladesh (Ashraf, 2021). But weed control is often imperfect or delayed due to 
unavailability of labour during the peak period. So, the hand weeding method has become costly 
and being more difficult day-by-day due to the scarcity of labor (Rahman, 2014). The weed 
pressure during crop establishment is low in the puddle transplanted system, but weed is the major 
barrier in unpuddle transplanted rice. Long-term studies indicate that zero or minimum soil 
disturbance either improves or maintains soil fertility and productivity and similarly increases (Li et 
al., 2007) or gives similar (Bell et al., 2017) crop yields in comparison with conventional cropping 
systems. Islam et al. (2014) reported that in wet season, bed planting and strip tillage under 
unpuddle condition saved fuel and water usage by 31-76% and 25-26% compared to conventional 
tillage, respectively. Currently, numerous pre-emergence herbicides are effective in controlling 
weeds when used together with hand weeding (Ahmed et al., 2003). Minimum tillage also saved 
about 30-54% fuel consumption and 40-49% labor requirement compared to conventional tillage in 
land preparation (Gathala et al., 2016) considering the above factors. The present study was, 
undertaken to analyze the effect of methods of crop establishment and weeding on the yield of 
transplant aman rice.  

MATERIALS AND METHODS 

Experimental site and design 

The experimental field belongs to the non-calcareous dark grey flood-plain soil under the Agro-
ecological Zone of the Old Brahmaputra Floodplain (AEZ-9). The experiment was laid out in a split 
plot design assigning crop establishment methods in main plots and weed management practices 
in the sub-plots with three replications. There were 14 treatment combinations. Thus, total number 
of plots was (2 x 7 x 3) = 42. Each plot size was 10 m2 (4 m x 2.5 m). The distance between block 
to block and plot to was 1.5 m and 1 m, respectively. 

Experimental treatment 

The study consisted of the following factors and treatments. Factor A: Two rice establishment 
methods, namely Unpuddle transplanting (M1) and Puddle transplanting (M2). Factor B: Seven 
weed management practices, viz. No weeding (W0), Two hand weeding at 15 and 35 DATs (W1), 
Application of pre-emergence herbicide Commit (Pretilachlor @ 2Lha-1) (W2), Application of early 
post emergence herbicide Paddyplus (Acetachlor + Bensulfuron methyl) 18 WP @ 750 gha-1 (W3), 
Application of pre-emergence herbicide Commit (pretilachlor) followed by early post emergence 
herbicide Paddyplus (Acetachlor + Bensulfuron methyl) (W4), Application of pre-emergence 
herbicide Commit (pretilachlor) followed by one HW at 35 DATs (W5), Application of early post 
emergence herbicide Paddyplus (Acetachlor + Bensulfuron methyl) followed by one HW at 35 
DATs (W6) 

Description of crop establishment methods 

Unpuddle transplanting 

No tillage operation was done for unpuddle transplanting. Stubbles and weeds were removed and 
cleaned from individual plots before transplanting. Water level was maintained 5-7 cm. Then 
seedling was transplanted in unpuddle field at the rate of two seedlings hill-1 maintained row and hill 
distance of 20 cm and 15 cm, respectively. 

Puddle transplanting 

In puddle transplanting the plot was opened with a power tiller and subsequently ploughed three 
times with country plough followed by laddering. In this method seedlings were transplanted in well 
prepared puddled field at the rate of two seedlings hill-1 maintained row and hill distance of 20 cm 
and 15 cm, respectively. Water level was maintained 5-7 cm. 

 

 

 



Crop establishment method and weed management practices on the performance of T. aman rice 
 

3 

 

Description of rice cultivar 

BRRI dhan58, a variety of boro rice developed by Bangladesh Rice Research Institute. It is a high 
yielding variety. It takes about 150 days to mature. It attains a height of 100 cm at maturity. The 
grain is medium sized and the maximum yield of this variety is 7-7.5 t ha-1. (BRRI, 2018) 

Preparation of seedling nursery bed and seed sowing 

A piece of land was selected for raising seedlings. The land was puddled with power tiller followed 
by levelling with ladder. The sprouted seeds were sown in the nursery bed on 5 July 2019 for both 
puddle and unpuddle transplanting. Proper care was taken to raise the healthy seedling in the 
nursery bed. Weeds were removed and irrigation was given in the nursery bed as and when 
necessary. 

Main land preparation  

The field was prepared by power tiller with three times ploughing and cross ploughing followed by 
laddering. The layout of the field was made after final land preparation. Stubbles and weeds were 
removed and cleaned from individual plots. 

Fertilizer application 

After laying out the land the experimental plots were fertilized with urea, triple superphosphate, 
muriate of potash, gypsum and zinc sulphate @ 200-70-110-70-10 kg ha-1, respectively (Sharma, 
2008). The entire amount of triple superphosphate, muriate of potash, gypsum and zinc sulphate 
was applied at the time of final land preparation. Urea was applied in three instalments at 7, 21 and 
35 days after transplanting (DAT). 

Transplanting of seedlings 

Twenty-eight-day old seedlings were transplanted in the well-prepared field on 2 August 2019at the 
rate of two seedlings hill-1, maintained row and hill distance of 20 cm and 15 cm, respectively in 
puddle and unpuddle transplanting method.  

General observation of the experimental field 

A regular observation was made to ensure better growth of plants for good yield. In the whole 
period of experiment, the field was green ensuring the normal growth. Insect attack was not 
observed. Disease infestation was not too severe to cause damage to the crop. Lodging of any 
plant was not observed.  

Harvesting and sampling 

Five hills (excluding border hills) were selected randomly from each unit plot and uprooted to record 
necessary data at 25 DATs and 50 DATs. When 80% of the panicle turned into golden yellow color, 
the crops were assessed to attained maturity. Five hills were randomly selected for recording data 
on yield and yield contributing characters. After sampling a harvest area of central 1 m x 1 m was 
selected from each unit plot. The harvested crop of each unit area was separately bundled, 
properly tagged and then brought to the threshing floor of the Agronomy Field Laboratory. The 
grains were cleaned and sun dried to moisture content of 14%. Straw was also dried properly. 
Finally grain and straw yields per plot were recorded and converted to ha-1. 

Data collection and statistical analysis 

Data on different growth parameters, yield and yield contributing characters were recorded. Data 
were compiled and tabulated in proper form for statistical analysis. The recorded data were 
statistically analyzed following analysis of variance (ANOVA) technique and mean differences were 
adjudged by Duncan's Multiple Range Test (DMRT) (Gomez and Gomez, 1984) using a computer 
operated program namely, MSTAT-C.  

RESULTS AND DISCUSSION 

Effect of crop establishment method on growth and yield of T. Aman rice 
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The plant height was not significantly affected by different crop establishment methods. Numerically 
the taller plant (101.01cm) was found in puddle transplanting method and the shorter plant 
(100.7cm) was found in unpuddle transplanting method (Figure 1A). Similar research finding was 
also reported by Nagarjana et al. (2021) who showed that plant height in dry seeding on puddled 
soil was superior over rest of the treatments. Number of total tillers hill-1 was significantly influenced 
by different crop establishment methods. The higher number of total tillers (8.97) and effective 
tillers (7.98) hill-1 was observed in puddle transplanting method and the lower one was observed in 
unpuddle transplanting method (Figure 1B and 1C). Similar research finding was reported by Afrina 
et al. (2019) who reported that puddle transplanted rice produced significantly higher number of 
tiller than other establishment methods. This might be due to the fact that puddle transplanting 
helped to destroy standing weeds in rice field at the early stage of crop growth by burying weed 
seeds into the puddle land and hence higher number of tillers was produce (Rahman, 2016).The 
longer panicle (22.65 cm) was produced in puddle transplanting method and the shorter one (22.15 
cm) was produced in unpuddle transplanting methods of crop establishment (Figure 1D). Similar 
research finding was also reported by Farhat et al. (2023). Number of grains panicle-1 was 
significantly influenced by different crop establishment methods. The higher number of grains 
panicle-1 (98.85) was observed in puddle transplanting method and the lower one (91.98) was 
found in unpuddle transplanting method (Figure 1E).Puddle transplanting probably helped to 
destroy standing weeds in rice field at the early stage of crop growth by burying weed seeds into 
the puddle field. As a results vigorous rice growth happened in puddle transplanting and hence 
higher number of grains panicle-1 was produced. Similar research findings were also reported by Ali 
et al. (2018) and Rahman et al. (2020a) who reported that transplanted puddled rice produced 
higher number of grains panicle-1 among other crop establishment methods.  

Weight of 1000-grain was not significantly influenced by different crop establishment 
methods. Numerically the highest 1000-grain weight (22.03 g) was found in puddle transplanting 
method while the lowest one (21.95 g) was in unpuddle transplanting method (Figure 2A). Different 
crop establishment methods had significant effect on grain yield. The highest grain yield (5.78 t ha-

1) was found in puddle transplanting method and the lowest grain yield (5.35 t ha-1) was in unpuddle 
transplanting method (Figure 2B).Puddle transplanting probably helped to destroy standing weeds 
in rice field at the early stage of crop growth by burying weed seeds into the puddle field. As a 
results vigorous rice growth happened in puddle transplanting and hence higher number of 
effective tillers hill-1 and higher number of grains panicle-1 was produced which ultimately enhanced 
rice grain yield. Similar research findings were also reported by Ali et al. (2018), Islam et al. (2023) 
and Nagarjuna et al. (2021), who pointed out that puddle transplanting produced higher grain yield 
than other crop establishment methods. Numerically the higher straw yield (6.60 t ha-1) was found 
in puddle transplanting method and the lower one (6.26 t ha-1) was found in unpuddle transplanting 
method (Figure 2C). The highest biological yield (12.39 t ha-1) was obtained in puddle transplanting 
method and the lowest (11.62 t ha-1) was obtained in unpuddle transplanting method (Figure 2D). 
Harvest index was significantly affected by crop establishment method. The highest harvest index 
(46.62%) was found in puddle transplanting method and the lowest one (45.86%) was found in 
unpuddle transplanting method (Figure 2E). 

Effect of weed management practices of growth and yield of T. Aman rice  

Plant height was significantly affected by different weed management practices. The tallest plant 
(102.11cm) was found in W1 (Two hand weeding at 15 and 35 DATs) which was statistically similar 
to W4 (Application of pre-emergence herbicide Commit followed by early post-emergence herbicide 
Paddyplus) and W5 (Application of pre-emergence herbicide Commit followed by one hand weeding 
at 35 DAT). The shortest plant (97.11cm) was found in W0 (No weeding) treatment (Figure 3A). 
Number of total and effective tillers hill-1 was significantly influenced by different weeding 
treatments. The higher number of total (9.83) and effective tillers (8.85) hill-1 was observed in W5 
(Application of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT) 
treatment. The lowest number of total (6.59) and effective tillers (5.43) hill-1 was observed in W0 (No 
weeding) treatment (Figure 3B, 3C). Weed management practices had significant influence on 
panicle length. The longest panicle (22.86 cm) was observed in W5 (Application of pre-emergence 
herbicide Commit followed by one hand weeding at 35 DAT) treatment and the smallest one (21.82 
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cm) was observed in W0 (no weeding) treatment (Figure 3D).The highest number of grains panicle-1 

(105.52) was observed in W5 (Application of pre-emergence herbicide Commit followed by one 
hand weeding at 35 DAT) treatment, while the lowest number of grains panicle-1 (79.58) was 
observed in W0 (No weeding) treatment (Figure 3E).  

 
Figure 1.  Effect of crop establishment method on growth and yield contributing parameters of T. 

Aman rice. Figures with different letters exhibit significant variations, means with the 
same letter do not. 

 
Figure 2.  Effect of crop establishment method on yield and yield contributing parameters of T. 

Aman rice. While figures with different letters exhibit significant variations, means with 
the same letter do not. 

Weight of 1000-grain was significantly affected by different weeding regimes. The heaviest 
thousand grain weight (22.24 g) was recorded in W1 (Two hand weedings at 15 and 35 DATs) 
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treatment, while the lowest (21.82 g) was recorded in W0 (No weeding) treatment (Figure 4A). This 
finding corroborates the finding of Ferdus et al. (2016) and Islam (2023) who found the highest 
1000-grain weight in two weedings treatment. Grain yield was significantly influenced by different 
weeding regimes. The highest grain yield (6.09 t ha-1) was observed in W5 (Application of pre-
emergence herbicide Commit followed by one hand weeding at 35 DAT) treatment which was very 
closely and statistically similar (6.03 t ha-1) to W1 (Two hand weeding at 15 and 35 DATs) 
treatment. The lowest grain yield (4.96 t ha-1) was observed in W0 (No weeding) treatment (Figure 
4B). The increased yield was contributed in W5 (Application of pre-emergence herbicide Commit 
followed by one hand weeding at 35 DAT) treatment by higher number of effective tillers hill-1, 
higher number of grains pancicle-1 over no weeding treatment. Similar results were also observed 
by Afroz et al. (2019) and Salam et al. (2020a). Straw yield was significantly influenced by different 
weeding regimes. The highest straw yield (6.91 t ha-1) was observed in W1 (Two hand weeding at 
15 and 35 DATs) treatment, which was nearly and statistically similar with treatments W5 
(Application of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT), 
W4(Application of pre-emergence herbicide Commit followed by early post-emergence herbicide 
Paddy plus), and W6 (Application of early post-emergence herbicide Paddy plus followed by one 
hand weeding at 35 DAT). On the other hand, the lower straw yield (4.96 t ha-1) was observed in 
W0 (No weeding) treatment (Figure 4C). Biological yield had significant effect by different weed 
management practices. The highest biological yield (12.98 t ha-1) was observed in W5 (Application 
of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT). The lowest 
biological yield (8.77 t ha-1) was observed in W0 (No weeding) treatment (Figure 4D). The highest 
harvest index (47.12%) was observed in W3 (Application of early post emergence herbicide Paddy 
plus (Acetachlor + Bensulfuron methyl) which was nearly and statistically identical to W5 
(Application of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT), W4 
(Application of pre-emergence herbicide Commit followed by early post-emergence herbicide 
Paddy plus), W6 (Application of early post-emergence herbicide Paddy plus followed by one hand 
weeding at 35 DAT) and W1 (Two hand weeding at 15 and 35 DATs) treatment. The lowest harvest 
index (43.04%) was observed in W0 (No weeding) treatment (Figure 4E).  

 
Figure 3:  Effect of weed management practices on growth and yield contributing parameters of T. 

Aman rice. Figures with different letters exhibit significant variations, means with the 
same letter do not. W0 = No weeding, W1=Two hand weeding at 15 and 35 DAT, 
W2=Application of pre-emergence herbicide Commit (Pretilachlor), W3 = Application of 
early post emergence herbicide Paddy plus (Acetachlor + Bensulfuron methyl, 
W4=Application of pre-emergence herbicide Commit followed by early Post-emergence 
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herbicide Paddy plus, W5 = Application of pre-emergence herbicide Commit followed by 
one hand weeding at 35 DAT and W6 = Application of early post-emergence herbicide 
Paddy plus followed by one hand weeding at 35 DAT.  

 
Figure 4. Effect of weed management practices on yield and yield contributing parameters of T. 

Aman rice. Figures with different letters exhibit significant variations, means with the 
same letter do not. W0 = No weeding, W1 = Two hand weeding at 15 and 35 DAT, W2= 
Application of pre-emergence herbicide Commit (Pretilachlor), W3 = Application of early 
post emergence herbicide Paddy plus (Acetachlor + Bensulfuron methyl, W4 = 
Application of pre-emergence herbicide Commit followed by early Post-emergence 
herbicide Paddy plus, W5 = Application of pre-emergence herbicide Commit followed by 
one hand weeding at 35 DAT and W6 = Application of early post-emergence herbicide 
paddy plus followed by one hand weeding at 35 DAT.  

Interaction effect of crop establishment method and weed management practices of growth 
and yield of T. Aman rice   

The interaction effect of crop establishment method and weed management practices exerted 
significant effect on plant height. The tallest plant (102.44cm) was obtained from M2W1 (Puddle 
transplanting x Two hand weeding at 15 and 35 DATs) treatment which was nearly similar with 
M2W5 (Puddle transplanting method x Application of pre-emergence herbicide Commit followed by 
one hand weeding at 35 DAT). The shortest plant (96.89cm) was found in M1W0 (Unpuddle 
transplanting method x no weeding) treatment (Table 1). Number of total tillers hill-1was significantly 
affected by the interaction of crop establishment method and weed management practices. The 
higher number (10.44) of total tillers hill-1 was produced in M2W1 (Puddle transplanting method x 
Two hand weeding at 15 and 35 DATs) treatment which was statistically similar with M2W5 (Puddle 
transplanting method x Application of pre-emergence herbicide Commit followed by one hand 
weeding at 35 DAT) treatment and the lowest one (5.99) was produced in interaction of M1W0 
(Unpuddle transplanting method x no weeding) treatment (Table 1). Significant variation was 
observed in effective tillers hill-1 due to interaction of crop establishment method and weed 
management practices. The highest number of effective tillers hill-1 (9.39) was produced in 
interaction of M2W5 (Puddle transplanting method x Application of pre-emergence herbicide 
Commit followed by one hand weeding at 35 DAT) treatment which was statistically similar with 
M2W1 (Puddle transplanting method x Two hand weeding at 15 and 35 DATs) treatment. The 
lowest number of effective tillers hill-1 (5.11) was produced in interaction of M1W0 (Unpuddle 
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transplanting method x no weeding) treatment (Table 1). The longest panicle (23.27cm) was 
produced in interaction of M2W5 (Puddle transplanting x Application of pre-emergence herbicide 
Commit followed by one hand weeding at 35 DAT) treatment and the shortest one (21.59cm) was 
produced in interaction of M1W0 (Unpuddle transplanting method x no weeding) treatment (Table 
1).  
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The highest number of grains panicle-1 (109.74) was produced in interaction of M2W5 (Puddle 
transplanting method x Application of pre-emergence herbicide Commit followed by one hand 
weeding at 35 DAT) treatment while the lowest number of grains panicle-1 (77.96) was found in 
interaction of M1W0 (Unpuddle transplanting method x no weeding) treatment (Table 1). Weight of 
1000-grain was significantly affected by different crop establishment methods and weed 
management practices. The heaviest 1000-grain weight (22.35 g) was produced in the interaction 
of M2W1 (Puddle transplanting method x Two hand weeding at 15 and 35 DATs) treatment and the 
lowest thousand grain weight (21.81 g) was produced in the interaction of M1W0 (Unpuddle 
transplanting method x no weeding) treatment (Table 1). Grain yield was significantly influenced by 
different crop establishment methods and weed management practices. The highest grain yield 
(6.43 t ha-1) was recorded in the interaction of M2W5 (Unpuddle transplanting method x Application 
of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT) treatment. 
Treatments M2W1 (Puddle transplanting method x Two hand weeding at 15 and 35 DAT) (6.11 t ha-

1) was nearly similar and statistically identical. The lowest grain yield (3.43 t ha-1) was produced by 
M1W0 (Unpuddle transplanting method x no weeding) (Table 1). The lower grain yield by Unpuddle 
transplanting method in no weeding practices might be due to the poor performance of yield 
contributing characters like number of effective tillers hill-1 and number of grains panicle-1. Because 
of severe weed infestation occurred in the plots due to competition for moisture, nutrients between 
weed and rice plants. Similar results were also reported by Afroz et al. (2019), Mia et al. (2023) and 
Osman et al. (2020). The higher straw yield (7.25 t ha-1) was produced in the interaction of M2W5 
(Puddle transplanting method x Application of pre-emergence herbicide Commit followed by one 
hand weeding at 35 DAT) treatment which was statistically identical to M2W1 (Puddle transplanting 
method x Two hand weeding at 15 and 35 DATs). The lower straw yield (4.86 t ha-1) was produced 
in the interaction of M1W0 (Unpuddle transplanting method x no weeding) (Table 1). Similar results 
were observed by Afroz et al. (2019), Rahman et al. (2020b) and Salam et al. (2020). The highest 
biological yield (13.68 t ha-1) was recorded in the interaction of M2W5 (Puddle transplanting method 
x Application of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT) 
treatment. The lowest biological yield (8.29 t ha-1) was produced in M1W0 (Unpuddle transplanting 
method x no weeding) treatment (Table 1).The highest harvest index (47.77%) was observed in 
M1W3 (Unpuddle transplanting method x Application of early post emergence herbicide Paddyplus 
(Acetachlor + Bensulfuron methyl) which was statistically identical to M2W5 (Puddle transplanting 
method x Application of pre-emergence herbicide Commit followed by one hand weeding at 35 
DAT)) treatment. The lowest harvest index (41%) was observed in M1W0 (Unpuddle transplanting 
method x no weeding) treatment (Table 1). 

CONCLUSION 

All the parameters on yield and yield contributing characters were significantly influenced by crop 
establishment methods. The higher grain yield obtained in puddle transplanting method then 
they’re that of other method was due to the higher number of effective tillers hill-1, panicle length 
and grains panicle-1. Weed management practices had also significant influence on crop growth, 
yield and yield contributing characters. From the present study it was observed that weeding 
treatment, pre-emergence herbicide Commit followed by one hand weeding at 35 DAT produced 
the highest grain yield. Therefore, it may be concluded that puddle transplanting method with 
application of pre-emergence herbicide Commit followed by one hand weeding at 35 DAT might be 
used for controlling weed as well as obtaining highest grain yield of BRRI dhan58.  
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