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ABSTRACT

A field experiment was conducted at the West Byde of BRRI farm, Gazipur during T. Aman and
Boro, 2021-22 season to evaluate the efficacy of newly developed mechanical rice transplanter
cum fertilizer applicator. Five treatments in Randomized Complete Block Design with three
replications. Field experiments was conducted on silty clay loam soil in Gazipur. Individual plot size
was 8mx5m with 30 cm buffer zone. The treatments were T, = Mechanical transplanting along with
100% fertilizer (Urea, TSP, MoP and Gypsum) deep placement, T, = Mechanical transplanting
along with 80% fertilizer (80% Urea and 100% TSP, MoP and Gypsum) deep placement, T3 =
Mechanical transplanting along with 70% fertilizer (70% urea and 100% TSP, MoP and Gypsum)
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deep placement, T, = Mechanical transplanting along with 100% fertilizer hand broadcasting (TSP,
MoP and Gypsum fertilizer as basal dose and urea fertilizer in three split) and Ts = Hand
transplanting of same seedling of rice transplanter along with 100% fertilizer hand broadcasting
(TSP, MoP and Gypsum in basal dose and urea fertilizer in three split) and T6 BRRI
recommended practice. In this experiment, BRRI dhan89 and BRRI dhan92 was used in T. Aman
and Boro seasons, respectively. In the field, saving percentage of urea fertilizer varied from 25% to
28% against the calibration of 30% of urea saving due to the variation of the machine, operational
speed and more penetration of the driving wheel during operation. It was found that grain yield was
varied with the mode and rate of urea fertilizer application. Mechanical transplanting along with
urea fertilizer deep placement (80% of recommended dose) gave significantly higher yield
compared to manual transplanting and hand broadcasting of urea. Mechanical transplanting along
with deep placement of urea fertilizer is a promising technology for rice farmers in Bangladesh.
Manual transplanting is tedious and time consuming as a result mechanical transplanting is seen
as a solution of labor problems. No significant differences among the treatments was found in
growth parameters. Significant variations were recorded in case of yield. BRRI recommended
practice and mechanical transplanting with 80% urea with other fertilizers were produced very
similar grain yield. From these results, it might be said that mechanical transplanting with 80% urea
fertilizer is recommended with BRRI recommended hand transplanting practice. Urea saving is
additional benefit with time savings and low transplanting cost when transplanted with rice

transplanter cum fertilizer applicator.
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1. INTRODUCTION

“Rice is the dominant and staple food crop, plays
an important role in food security of about 160
million people in Bangladesh. It provides nearly
48% of rural employment, about two-third of total
calorie supply and one- half of the total protein
consumption of the country’s people depend on
rice” [1]. “Rice production in Bangladesh is a
crucial part of the national economy. Bangladesh
has ranked third globally in rice production for the
fourth consecutive year with a projected output of
38.4 million tonnes. (‘Food Outlook-June 2022’.)
Cultivation area of rice, per unit yield, overall
production and cropping intensity expanded
appreciably over the last 45 years. Employed
labor in the agricultural sector decreased
remarkably due to increasing rural to urban
migration with the growth of non-farm
employment opportunities, inflicting rural labour
shortages” [2]. “Half of agricultural GDP and
one-sixth of rural household income depends on
rice” [3]. “Modernization of rice production is the
utmost need to feed the growing population of
the country from gradually decreasing land. It
mostly depends on the agricultural
mechanization that helps to enhance the
agricultural and food production of the country”
[4]. Due to labor scarcity, there is a need to
explore establishment methods for rice that
require less labor but still allow the crop to be
transplanted on time. The use of a mechanical
transplanter is one alternative to address this
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issue. Mechanical transplanting of rice is the
process of transplanting young rice seedlings,
which have been grown in a mat nursery, using a
self-propelled rice transplanter. In conventional
manual transplanting practice, 8-12 laborers are
required to transplant one acre. However, if a
self-propelled rice transplanter is used, three
people can transplant up to four acres in a day.
“Manual transplanting is tedious and time
consuming which frequently causes delayed rice
transplanting. One  month  delayed of
transplanting reduces yield about 25% while two
months delayed reduces yield about 70%” [5]. “A
total of 156.2 man-days is required for rice
production in one hectare of land from which
445 man-days (28.24% of total labor
requirement) are consumed by seedling raising
and transplanting” [6]. “Thus, mechanized rice
transplanting is seen as an answer to the present
labor crisis. Rice seedling transplanting using
mechanical rice transplanter ensures uniform
plant spacing as well as fast and efficient
planting also. With this point of view, mixed
fertilizer (Urea, TSP, MoP and Gypsum) deep
placement mechanisms incorporate with the
existing walking type rice transplanter. Deep
placement of NPK fertilizer significantly
increased grain yields and net economic return
across all the rice-growing seasons and years
compared to traditional practices” [7]. “because
only 30 to 50% N used effectively by the plant
from top dressing of urea fertilizer” [8]. “Top
dressing of prilled urea fertilizer produced higher
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amounts of ammonium N in floodwater compared
to deep placement of urea” [9]. “The higher
amount of ammonium N in floodwater leads to a
higher amount of ammonia volatilization loss”
[10]. “Broadcast application of N, P, and K
fertilizers increases nutrients concentration in
floodwater” [9] but “significant losses occur with
surface runoff. Urea fertilizer deep placement
(UDP) or fertilizer (Urea, TSP, MoP and
Gypsum) deep placement (FDP) is an effective
management practice for wetland transplanted
rice by increasing its productivity and reducing
fertilizer losses” [11,12]. “By wusing UDP
technology, yield also increased significantly with
less use of urea about 10-20 as compared to

priled urea” [13]. An endeavor has been
undertaken to attach the fertilizer deep
placement technology to the prevailing

mechanical rice transplanter (both the walking
and riding) without sacrificing the merit of
transplanting to confirm both the mechanized rice
transplanting and mixed fertilizer deep placement
simultaneously. From the above discussion this
type of research was done to evaluate the
efficacy of mechanical rice transplanter with deep
placement of mixed fertilizer and to observe the
yield and yield contributing parameters.

2. MATERIALS AND METHODS

This experiment was conducted at the West
Byde of BRRI farm, Gazipur during T. Aman and
Boro, 2021-22 seasons to evaluate the efficacy
of newly developed BRRI mechanical rice
transplanter cum fertilizer applicator. Urea
fertilizer along with TSP, MoP and Gypsum
fertilizer can be placed and covered in 6-8 cm
soil depth during mechanical transplanting using
the developed rice transplanter. Randomized
Complete Block (RCB) design was followed with
three replications. Individual plot size was 8m x
5m along with 30 cm buffer spacing. Treatments
of the studies were T, = Mechanical transplanting
along with 100% fertilizer (Urea, TSP, MoP and
Gypsum) deep placement, T, = Mechanical
transplanting along with 80% fertilizer (80% Urea
and 100% TSP, MoP and Gypsum) deep

placement, T3 = Mechanical transplanting along
with 70% fertilizer (70% urea and 100% TSP,
MoP and Gypsum) deep placement, T, =
Mechanical transplanting along with 100%
fertilizer hand broadcasting (TSP, MoP and

Gypsum fertilizer as basal dose and urea
fertilizer in three split) and Ts = Hand
transplanting of same seedling of rice

transplanter along with 100% fertilizer hand
broadcasting (TSP, MoP and Gypsum in basal
dose and urea fertilizer in three split) and T6 =
BRRI recommended practice. In this experiment,
BRRI dhan87 and BRRI dhan92 was used in T.
Aman and Boro seasons, respectively. Twenty
days old mat type seedlings were used in
mechanical transplanting at 30 cm x 15 cm
spacing whereas spacing of  manual
transplanting was 20 cm x 20 cm. All intercultural
operations were done according to BRRI
recommendation and were same for all
treatments. Yield and yield components data
were taken at harvesting time.

2.1 Statistical Analysis

Data were analyzed as a single factorial design
according to Gomez and Gomez (1984) using
Statistix 10 program (Statistix 10 software, 2013).
Means were compared with the least significant
difference (LSD) test. Simple correlation analysis
was carried out with Excel 2010 to determine the
relationship of grain yield to yield attributes.

3. RESULTS AND DISCUSSION

Growth and yield contributing parameters such
as tiller number, panicle number, filled grain,
unfilled grain, and 1000 grain weight were not
significantly affected by mechanical transplanting
along with fertilizer deep placement and hand
transplanting along with hand broadcasting of
fertilizer. Mechanical transplanting with 80% urea
fertilizer along with 100% TSP, MoP, and
Gypsum fertilizer deep placement gave the
highest yield in T. Aman season where as this
treatment gave same yield compared to BRRI
recommended practice during Boro season.

Table 1. Soil type and characteristics of experimental field

Characteristics

Soil texture

pH

Organic carbon in % (OC)
Total N (%)

Silty clay loam
5.4

1.3

0.13
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Fig. 1. Plant height in cm at days after transplanting as affected by mechanical seedling
transplanting with deep placement of mixed fertilizer and hand transplanting with hand
broadcasting in T. Aman and Boro, 2021-22 seasons
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Fig. 2. Number of tillers per square meter at days after transplanting as affected by mechanical
seedling transplanting with deep placement of mixed fertilizer and hand transplanting with
hand broadcasting in T. Aman and Boro, 2021-22 seasons

3.1 Plant Height

Plant height was not significantly affected by
mechanical seedling transplanting and deep
placement of fertilizer in both T. Aman and Boro
seasons (Table 1). Plant height of BRRI
recommended practice plot were found taller due
to higher seedling age (15 days older than
mechanical transplanted seedlings) which was
finally similar when compared at maturity stage

(Fig. 1).
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3.2 Tiller Production

There were significant variations recorded in tiller
production at different days after
transplanting (Fig. 2) among the mechanical
transplanting along with deep placement of
fertilizer application and hand transplanting along
with hand broadcasting of fertilizer
during both T. Aman and Boro seasons (Fig. 1
and Fig. 2).
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3.3 Panicle Number

Number of panicle m? was not varied
significantly with the mechanical transplanting
along with deep placement of fertilizers and hand
transplanting along with hand broadcasting of
fertilizer (Table 1).

3.4 Filled Grain Per Panicle and 1000
Grain-wt.

There were no significant differences among the
treatments in case of number of filled grain
panicle’ and 1000 grain weight. All the
treatments produced statistically similar number
filled grain panicle®™ and 1000 grain weight
(Table 1).

3.5 Grain Yield

Among different variables, only grain yield were
significantly varied among the treatments (Table

2). Deep placement of urea fertilizer as briquette
form also gave higher yield compared to hand
broadcasting method (Hossen, 2013). In T.
Aman season, T, (Mechanical transplanting
along with 80% fertilizer deep placement) gave
the highest grain yield (4.66 t ha™) followed b%/
Ty T3 & T, (448, 438 and 331 t ha’,
respectively). However, grain yield of treatment
T, gave statistically lower yield compared to
others. This might be due to the severe attack of
criseck just after transplanting. Due to high
amount of urea application at transplanting time
in treatment T, foster the severity of creseck and
ultimately yield was hampered.

On the other hand, during Boro season Tg (BRRI
recommended practice)y T2 (mechanical
transplanting with 80% urea) and T, (mechanical
transplanting with 100% urea) produced similar
grain yield which was higher than the other
treatments (Table 2).

Table 2. Yield and yield contributing parameters of rice as affected by mechanical seedling
transplanting with deep placement of mixed fertilizer and hand transplanting with hand
broadcasting in T. Aman and Boro, 2021-22 seasons

Treatments Plant height Panicle Filled grain 1000 grain wt. Grain yield
(Cm) m? (no.) panicle® (no.)  (gm) (t ha™)
T. Aman season (BRRI dhan87)
T, 127 214 152 23.37 4.17
T, 130 213 153 23.00 4.54
T3 133 218 157 23.02 4.38
Ty 131 218. 167 23.33 4.48
Isd (0.05) NS 0.60 NS NS NS
CV% 6 3.32 9.05 1.49 5.72
Boro season (BRRI dhan92)
T, 116 406 113 22.49 7.26
T, 111 391 110 22.63 7.32
T3 110 417 102 22.39 6.52
Ts 111 376 108 22.79 6.79
Ts 113 328 103 21.62 6.14
Ts 115 384 110 22.54 7.47
Isd (0.05) NS NS NS NS 0.59
CV% 2.36 7.75 2.57 4.23 4.77

T1= Mechanical transplanting along with 100% fertilizer (Urea, TSP, MoP and Gypsum) deep placement, T, =
Mechanical transplanting along with 80% fertilizer (80% Urea and 100% TSP, MoP and Gypsum) deep
placement, T3 = Mechanical transplanting along with 70% fertilizer (70% urea and 100% TSP, MoP and Gypsum)
deep placement, T4 = Mechanical transplanting along with 100% fertilizer hand broadcasting (TSP, MoP and
Gypsum fertilizer as basal dose and urea fertilizer in three split) and Ts = Hand transplanting along with 100%
fertilizer hand broadcasting (TSP, MoP and Gypsum in basal dose and urea fertilizer in three split). T¢ = BRRI
recommended practice.
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4. CONCLUSIONS

It may be concluded that no significant
differences among the treatments was found in
growth parameters. Significant variations were
recorded in case of vyield and BRRI
recommended  practice and  mechanical
transplanting with 80% urea with other fertilizers
were produced very similar grain yield. From
these results, it might be said that mechanical
transplanting with 80% urea fertilizer is
recommended with BRRI recommended hand
transplanting practice. Urea saving is additional
benefit with time saving and low transplanting
cost (labour cost) when transplanted with rice
transplanter cum fertilizer applicator. Mechanical
rice transplanter is a promising technology

considering the present labor crisis in
Bangladesh.
ACKNOWLEDGEMENTS

The authors are thankful to FMPHT Division,
Bangladesh Rice Research Institute for providing
supports to conduct field experiments. This
research did not receive any specific funding.

COMPETING INTERESTS

Authors have declared that no competing
interests exist.

REFERENCES

1. BRKB (Bangladesh Rice Knowledge

Bank). Rice in Bangladesh; 2018.
Available:http://www.knowledgebank-
brri.org/riceinban.php

2. Ziauddin ATM, Ahmed. Research priorities
in farm machinery, irrigation & water
management and post-harvest technology
(engineering aspects), agricultural
research priority, vision- 2030 and beyond,
Bangladesh Agricultural Research Council,
2010; 2012.

3. Miah MAM, Gaihre YK, Hunter G, Singh U,
Hossain SA. Fertilizer deep placement
increases rice production: evidence from
farmers’ fields in Southern Bangladesh.
Agronomy Journal. 2016;108:1-8.
Available:https://doi.org/10.2134/agronj201
5.0170

4, BRRI. Introduction and characterization of
BRRI rice varieties. In Adhunik Dhaner
Chas, 19th ed., Agami Printing and

50

10.

11.

12.

Publication Co., 27 Neelkhet, Dhaka 1205.
2016a;6-15.

Rahman F, Shammi SA, Parvin MT, Akter
N, Khan MS, Haque S. Contribution of
rural women to rice production activities in
two different areas of Bangladesh.
Progressive Agriculture. 2016;27(2):180—
188.
Available:https://doi.org/10.3329/pa.v27i2.
29329

Hossen MA, Hossain MM, Haque ME, Bell
RW. Transplanting into non-puddled soils
with a small-scale mechanical transplanter
reduced fuel, labour and irrigation water
requirements for rice (Oryza sativa L.)
establishment and increased yield. Field
Crops Research. 2018;225:141-151.
Hossen MA. Mechanization in Bangladesh:
Way of modernization in agriculture.
International Journal of Engineering
Trends and Technology. 2019;67(9):69-77.
Available:https://doi.org/10.14445/2231538
1/IJETT-V6719P212

Statistix 10 software. An  Analytical
Software of Statistix 10, Analytical
Software, 2105 Miller Landing Rd,

Tallahassee, FL 32312, USA; 2013.

BRRI. Fertilizer management. In Adhunik
Dhaner Chas, 19th ed., Agami Printing and
Publication Co., 27 Neelkhet, Dhaka 1205.
2016b;24-30.

Rochette P, Angers DA, Chantigny MH,
Gasser MO, MacDonald JD, Pelster DE,
Bertrand N. Ammonia volatilization and
nitrogen  retention: How deep to
incorporate urea? Journal of Environment
Quality. 2013;42:1635-1642.
Available:https://doi.org/10.2134/jeq2013.0
5.0192

Kapoor V, Singh U, Patil SK, Magre H,
Shrivastava LK, Mishra VN. Rice growth,
grain vyield, and floodwater nutrient
dynamics as affected by nutrient
placement method and rate. Agronomy
Journal. 2018;100:526-536.
Available:https://doi.org/10.2134/agronj200
7.0007

Bowen WT, Diamond RB, Singh U,
Thompson TP. Farmer and environment
benefits derived from deep placement of
urea briquettes for flooded rice in
Bangladesh. In: Zhaoliang Zhu et al. (ed.)
3rd Int. Nitrogen Conf., Contributed
Papers, Inst. of Soil Science, Nanjing,
China. 12-16 Oct. 2004. Science Press
USA, Monmouth Junction, NJ. 2015;71-76.


http://www.knowledgebank-brri.org/riceinban.php
http://www.knowledgebank-brri.org/riceinban.php
https://doi.org/10.2134/agronj2015.0170
https://doi.org/10.2134/agronj2015.0170
https://doi.org/10.3329/pa.v27i2.29329
https://doi.org/10.3329/pa.v27i2.29329
https://doi.org/10.14445/22315381/IJETT-V67I9P212
https://doi.org/10.14445/22315381/IJETT-V67I9P212
https://doi.org/10.2134/jeq2013.05.0192
https://doi.org/10.2134/jeq2013.05.0192

Begum et al.; Asian J. Adv. Agric. Res., vol. 20, no. 2, pp. 45-51, 2022; Article no.AJAAR.95065

13. Hossen MA, Islam AKMS, Zaman MK, saved fertilizer and increased yield for long
Khatun A, Alam MA, Bhuiyan MKA. duration wet land rice variety. Bangladesh
Mechanical deep-placement of urea Journal of Progressive Science &
fertilizer with a prilled urea applicator Technology. 2017;15(2):25-30.

© 2022 Begum et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/95065

51


http://creativecommons.org/licenses/by/2.0

