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ABSTRACT

Cropping in the southwestern (SW) coastal region of Bangladesh is completely different from

other parts of the country. Generally, Fallow-Fallow-Transplanted (T) Aman is the main

cropping pattern thus a vast area remains fallow during Rabi and Kharif-l season. A new
,

cropping pattern is emerging by incorporating broadcast (8) Aus rice during early summer,

(Kharif-l), before monsoon (T. Aman) but the fertilizer requirement particularly N is'not clearly

defined. The present field study was done with T. Aus rice (var. BRRI dhan48) in a typical

coastal soil in Pankhali, Dacope (a saline part of Agro-ecological Zone, AEZ 13), Khulna. There

were 6 different levels of nitrogen treatment such as 0, 35, 52, 70, 87 and 104 kg ha'. Nitrogen

rates had statistically significant effect on plant height, grain yield, straw yield, yield attributes

(panicle length, number of grain panicle", number of panicle m-2, number of filled grain panicle-

I) and harvest index. At harvest, the highest tiller number (6.7), panicle length(19.3 em), number

of grain panicle" (85.5), number of panicle m-2(462.3), number of filled grain paniclelf'Z Ll ),

lOOO-grainweight (22.8 g) and grain yield (3.9 t ha-t) were produced by 70 kg N ha". Grain

yield was not significantly increased with the a~plication ofN more than 70 kg ha'. The lowest

values of almost all parameters were recorded from no N added treatment. The findings of the

experiment revealed that 70 kg N halcculd be suggested for recommendation for maximum

grain yield ofB. Aus rice.
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CHAYfERI

INTRODUCTION

In Bangladesh, rice (Oryza sativa L.) is grown in three seasons: Aus (the spring season, from

March/April to June/July), Aman (the monsoon season, from June/July to September/October)

and Boro (the winter season, from NovemberlDecember to AprillMay) (Emran et al., 2019). In

Aus season, the area under cultivation is 1.3 million hectares, in Aman season the area is 5.63

million hectares and in Boro season the area is 4.78 million hectares during 2020-21,which

produced 3.2, 14.4 and 19.8 million tons, respectively (BBS, 2021).

Aus rice is important for environment as it is less water requiring, cultivated in pre-monsoon

rainfed conditions in Bangladesh. Broadcast Aus rice is established through direct broadcasting

the seeds in' April after the pre-monsoon shower and harvested in July to August (Shelley et

al., 2016). Direct seeded broadcast rice would be an attractive alternative compared to that of

transplanting particularly for south western coastal region on the case of fresh water scarcity
(Bell et al. 2019), escalates labor rates (Farooq et aI., 2011) and difficulties in seedling raising

due to high saline water. Also transplanting cost is one of the major resource-consuming

activities and it could be reduced through cultivating direct-seeded rice (DSR-Aus).

The coastal region is totally different from other parts of Bangladesh regarding salinity, cropping

system, cultivation time, nutrient and organic matter status of the soil. The cultivable areas in

coastal districts are affected with varying degrees of soil salinity. In Bangladesh about 1.06

million hectares of arable lands are affected by soil salinity. Over the last 35 years, salinity has,

increased to 26% within the country (SRDI, 2010). In the south western Bangladesh cropping
intensity is low (-150%) and crop production are very much dependent on the traditional

methods with single rice. About 78% of the agricultural land is used for T. Aman rice cultivation

(BBS, 2017). Fallow- Fallow-T. Aman is the main cropping pattern in the south western coastal

region. Recently some Rabi season crops after T. Aman (e.g., sunflower, maize, wheat and

potato) have been introduced in southwestern (SW) coastal area in Pankhali, Dacope (a saline

part of Agro-ecological Zone, AEZ 13), Khulna (Bell et al., 2019; Kabir et al., 2019).

1

@Khulna University8



·---

Aus rice grows in some pocket areas of southwestern region. A vast area in the south western

region remain fallow during Rabi and Kharif-l season especially which could be used for other

crop cultivation including Aus rice after T. Aman (Bell et al., 2019) and it is now very much

essential for our sustainable food security.

Aus rice is usually not cultivated by the farmers in the southwestern coastal Bangladesh. It might

be due to some major constraints: lack of fresh water for seedling raising, main field preparation

by puddling, soil dryness and cracking, saline water unsuitable for cropping. In this situation,

direct seeding of Aus seed just after first (early) summer rain (in April-May) might open a

window of rainfed Aus rice cultivation in this region (Bell et al. 2019). Most of the southwestern

soils in Bangladesh are low in organic matter and deficient in nitrogen (Saba et al., 2012; Sarkar

et al., 2016)~ There is no fertilizer recommendation for broadcasted Aus rice based cropping

pattern in the southwestern coastal zone (FRO 2018). Among the major nutrient' elements,

nitrogen (N) is the most limiting nutrient for rice crop growth and yield which is required in

higher amou~ts compared to other nutrients (Djaman et al., 2018). If a second crop is cultivated

after T. Aman like Aus rice then optimum fertilizer would be necessary to be investigated. It is

assumed that the gap exists between the amount of farmer's application and current

recommendation of fertilizer including N.

The recommendation of fertilizer in FRO in Bangladesh is based on soil test basis (not based on

plant response and soil test) and the soil samples collected from a large area of AEZ which might

not represent the whole AEZ. For example, AEZ 13 includes saline and non-saline soils,

different types of topography with different nutrient status (Emran et al., 2019) but the fertilizer

recommendation is approximately similar. This fertilizer recommendation may not be suitable

with the fertilizer requirement of crop in smaller zones (subzone) from where soil samples were

not tested. Thus it is necessary to investigate the optimum rate of fertilizers including N for

different areas in an AEZ. In a region with emerging cropping pattern, nutrient management is of

prime importance as it comprises the major cost of crop cultivation and ecological importance.

Considering these, the present study was carried out to study the effect of different N rates on

high yielding rice variety BRRI dhan48 'during Aus season in a typical coastal soil in Pankhali,

Dacope, Khulna in the SW coastal region of Bangladesh.

2
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Objective
,

To evaluate the effect of Nitrogen rates on yield of Aus rice with a view to select and find out the

optimum N rate in Pankhali, Dacope, Khulna in the south western coastal Bangladesh:

3
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CHAPTER II

REVIEW OF LITERATURE

2.1. Importance of rice

Rice (Oryza sativa L.) is the most important staple food crops for over half of the world's

population and over 517.1 Mt of rice was produced globally in 2020 (FAO 2021): The average

yield in Asiais low compared to global mean yield (Haider 2018). And, the possible way to meet

this increases demand by improvement of rice yield per hectare (Liu et aI., 2016). Population of

Bangladesh is up surging by about two million every year and expected to increase by another 30

million over the following 20 years. Thus, Bangladesh will demand about 27.26 million tons of

rice by 2020 to feed the increased mass of people. On the contrary, total arable land is supposed

to be shrinked down to 10.28 million hectares from 11.25 million ha due to settlement and other

causes (BRRI 2011).'

I •

Bangladesh is going to clinch third place in global rice production with an increased output of 36

million metric tons. In Bangladesh, about 75% of the total cropped area and over 80% of the

total irrigated area is occupied by rice (BBS, 2021). Rice (Oryza sativa) is grown in

Bangladesh's arable land during three cropping seasons: Aus (the spring season, from

March/April to June/July), Aman (the monsoon season, from June/ July to September/October)

and Boro (the winter season, from NovemberlDecember to AprillMay) (Emran et aI., 2019). In

Bangladesh, the area under rice cultivation was 0.95 million hectares in Aus season, 5.56 million

hectares in Aman season and 4.47 million hectares in Boro season during 2019-~0), which

produced 2.13 million tons, 13.6 million tons and 18 million tons respectively (BBS, 2021).

2.2 Role of nitrogen

Nitrogen (N) is the key element in the production of rice. Nitrogen management is essential for

rice under aerobic culture as the nitrogen use efficiency range from 40 to 60 percent; application

of nitrogen at right time is perhaps the simplest agronomic solution for improving the use

efficiency of nitrogen (Ganga Devi et al, 2012). Nitrogen fertilization is the major' agronomic

practice that affects' the yield and quality of rice crop, which requires as much as possible at early

and mid tillering, stages to maximize panicle number and during reproductive stage to produce .

@Khulna University11
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optimum spike lets per panicle and percentage filled spikelets (Sathiya and Ramesh, 2009). Most

of the rice varieties are highly responsive to added nitrogen and they are not expected to produce

their full yield potential without adequate fertilizers especially with nitrogen fertilizers. It

promotes large leaf area index, long duration of photosynthesis, biomass accumulation, effective

tillering, spikelets formation, high nutrient uptake and ultimately high crop productivity

(Yoshida et al., 2006). An adequate supply of nitrogen to the crop plants during their early

growth period is very important for the initiation of leaves and florets primordial. Rice uptakes

large quantities of nitrogen to enhance growth, development, yields and grain quality.

To improve rice yield supplementation of N fertilizer under most agro-ecosystem has been

suggested (Fageria and Santos, 2014). Nitrogen helps to increase rice productivity through

improving leafN concentration, photosynthetic tate, delaying leaf senescence, and increasing dry

matter for grain filling. Moreover, N may also play great role in improving panicle size, grain

weight and reducing spikelet sterility (Fageria, 2009). Application ofN fertilizer in rice has also

been reported to significantly increase the grain and straw yield N uptake and N use efficiency

(Hassan et al., 2009).

Impact of nitrogen on growth characters

2.,2.1 Plant height

Sikdar et al. (2018) reported that the highest plant height was produced with the application

oflOO kg N ha".

Chaturvedi (2005) observed that application of nitrogen fertilizer increased the plant height.

Theplant height 110.2 cm was recorded for urea .

Ahmed et al. (2005). observed that among 5 levels of N, 80 kg N ha" gave the highest plant

height (155.86 em) and the height decreased gradually with decreased levels of N fertilizer

application.

Salem (2006) reported that, the N levels had a positive and significant effect on growth

parameters of rice plants in Boro season. Increasing N levels up to 70 kg ha" significantly

increased plant height. The highest plant height at harvest was recorded about 92.81 em when

5
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rice plants were fertilized with the highest N level of70 kg ha'. On contrary, the lowest value of

the plant height was recorded about 80.21 em when rice plants received no N fertilizer.

Meena et al. (2003) reported that between two levels ofN 100 and 200 kg ha", application of

200 kg ha" significantly increased the plant height (127.9 em) of rice and total number of tillers

hill-I (16.3).

LawaI and Lawal (2002) observed that N (120 kg ha") significantly increased plant height. A

basal N application increased the plant height significantly.

Ebaid and Ghanem (2000) conducted a field experiment during the year of 1996-97 to find out

the productivity and also the plant height of Giza 177 rice (Oryza sativa), N fertilizer was

applied to the rice crop at the rate of 0, 96 and 144 kg N ha' in urea form and they found that

increasing N level up to 144 kg ha' significantly increased plant height.

Sahrawat et aI., (1999) found that nitrogen level significantly influenced plant height of dee.

Increasing levels of nitrogen increased the plant height significantly up to 120 kg N ha".
"

Thakur (1993) observed that the highest plant height of rice was obtained from 120 kg N ha" and

the lowest one from the control.

Idris and Matin (1990) noted that plant height of rice increased up to 120 kg N ha' compared to

the control and there after the height declined at 140 kg N ha" .

2.2.2. TiUering pattern

BRRI (2008a) conducted an experiment to study some promising lines with BRRJ modem rice

varieties to different N level'S viz. 0, 30, 60, 90, 120 and 150 kg N ha -I. It was reported that tiller

production with N @ 120 kg ha" produced significantly higher tiller than those of lower N
levels.

BRRl (2006) reported that the maximum tillers hill-\ (10.2) was produced with 120 kg N ha'

compared to 90 and 0 kg N ha' application.
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Sing and Modgal (2005) noted that dry matter accumulation (DMA) and concentration' and

lawai and Lawal (2002) carried out 3 field experiments during the rainy season of 1996, 1997

and 1998 in Nigeria to evaluate the growth and yield response of lowland rice to varying N rates

and placement methods. The treatment consisted of 4 N rates (0, 40, 80 and 120 kg ha') and 2

fertilizer placement method of (deep and surface placement). They found that application of 80

kg N ha-1significantlyincreased the number of tillers hill-I.

Munnujan et al. (2001) conducted' a field experiment at Gazipur in 1993 to determine the effects

of N fertilizer and planting density on growth and yield of long grain rice. Tillers plant"

increased linearly with the increase in N fertilizer levels.

2.2.3. Total dry matter production

uptake ofN increased with increasing level ofN at all the stages of crop growth. A field test with

the super hybrid rice (SHR) combination Liangyoupeijiu was conducted by Tang et al. (2003) in

"' Changsha, Hunan, China. Nine treatments were used, including 0, 60, 120, 180, 240,.180, 130,

225 and 160 kg N ha". They reported that higher N fertilizer application amount ensured a

higher leaf area index.

Fu ~t al. (2000) conducted a field experiment in Zhejiang Province, China to evaluate the N

fertilizers (0, 100, 150, 180,225,270, and 300 kg N ha" as urea, two-thirds top-dressed as basal

and one third top dressed 7 days after transplanting, on dry matter and N partitioning in hybrid

tice 518. They reported that higher N applications significantly increased dry matter partitioning

of leaf at the vegetative stage. Partitioning of dry matter to leaves decreased as the N

concentration in the leaves decreased. Leaf partitioning of absorbed N, compared to dry matter,

T was higher and varied little during early vegetative growth, but varied greatly from panicle

initiation onwards, probably due to competition for N among leaves, stem and the developing

panicle.

7
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A field experiment was conducted by Geethadevi et al. (2000) in Kamataka, India to determine

the effect of different N rates (0, 50, 10~ and 150 kg N ha") and spacing (15 em x 10 cm or 20

em x 10 em) on the growth and yield of hybrid rice. Among N rates, treatment with 150 kg N ha

1 recorded the highest values for total dry matter per plant (57.08 g).

Ahmed et al. (2005) who observed the significant effect of nitrogen on total dry matter (t ha") ~f

nee

2.3 Effect on yield contributing character

2.3.1 Panicle length

Islam et al. (2008) conducted an experiment to study the effect ofN and number of seedlings per

hill on the yield and yield components ofT. Aman rice (BRRI dhan33). They noted that panicle

length, number of grain panicle? increased with the application rate ofN up to 100 kg ha" and

then declined.

Singh and Shivay (2003) found that increasing levels of N significantly increased the panicle

length.

Meena et al. (2002) observed that increase in N fertilizer application rate enhanced length and

weight of panicles of hybrid rice.

Ebaid and Ghanem. (2000) indicated that increasing N levels up to 144 kg N ha" significantly

increased panicle length of rice.

El-Batal et al. (2004) showed that increasing N rate from 50 to 80 kg ha' significantly increased

panicle length.

Sarkar et al. (2001) conducted a field experiment during the kharijl995 in West Bengal, India to

evaluate the performance of3 rice cultivars (lET 12199, lET 10664 and lET 15914) treated with

5 different N fertilizer levels (0, 40, 80, 120 and 160 kg ha"), lET 12199, treated with 80 kg N

ha" gave the highest values for panicle length (25.77 em); lET 10664 and lET 15914 also

performed well.
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Freitas et al. (2001) conducted a field experiment in Mococa, Sao, Paulo, Brazil during 1997-98

and 1998-99 to evaluate the response of three new rice cultivars (IAC- 101, IAC-I02 and IAC

104) grown under irrigated conditions N fertili:z:erwas applied as urea (at the rate of 0, 50, 100

and 150 kg ha") 33% at seedling transplantation and 33% at 20 and 40 DAT. They found that

panicle length of three cultivars was significantly affected by N treatments.

2.3.2 Filled grains panicle? and unfilled grains panicle"

BRRI (2006) found that increasing level of N increased the number of spikelet panicle:' of rice

and the highest number of spikelet panicle" (82.2) was obtained with 120 kg ha" compared to 90

and 0 kg ha" urea respectively.

Lang et al. (2003) found that the increase in N fertilizer application rate enhanced grains per

panicle, effective panicles per plant and total florets per plant.

Meena et al. (2002) noted that increase in N fertilizer application rate enhanced number of grains

and filled grains of hybrid rice.

Ehsanulla et al. (2001) pointed out that the N level of 125 kg ha" produced maximum number of

grains panicle".

2.3.31000 grain weight

Chopra and Chopra (2004) showed that N had significant effects on yield attributes such as plant

height, panicle plant" and 1000-grain weight. Cumulative effect of yield attributing and nutrient·

characters resulted in significant increase in seed yield at 120 kg N ha-lover 60 kg N ha' and the

control.

Maitti et al. (2003) reported that the application of 140 kg N ha" resulted in the highest increase

in grain yield (by 76.2%), number of panicles (by 109.00%), number of filled grains per panicle

(by 26.2%) and 1000-grain weight (5.80%) over the control.

T Meena et al.' (2002) reported that increase in N fertilizer application rate increased 1000 grain

weight of hybrid rice.

9
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Rahman et al. (1985) noted that there was a little relationship between nitrogen and weight of

1000 grains of rice.

2.3.4 Grain yield and straw yield

Munnujan et al.(2001) reported that the highest grain yield (3.8 t ha") was obtained at 180 kg N .

ha', which was similar to the yield obtained at 80 kg N ha' (3.81 t ha').

Singh et al. (2000) stated that each incremental dose of N gave significantly higher grain and

straw yields of rice over its preceding dose. Consequently the crop fertilized with 100 kg ha"

gave the m~imum grain yield (2647 kg ha").

Chopra and Chopra (2000) reported that the application ofN at the rate of 80 kg N ha" improved

all the yield attributes compared with control treatment.

Neelam and Nisha (2000) stated that significant linear increase in seed yield was recorded up to

80 kg N ha" and thereafter a marginal reduction in seed yield was observed at 120 kg N ha'.

Straw yield increased up to the highest level ofN. They recommended 98.5 kg N ha",

BRRI (2008b) conducted an experiment on the- title of response of MY s and hybrid entries to

added N in a rice cropping pattern. Six N doses 0, 40,80, 120, 160 and 120 kg N ha" were tested

and resulted that grain yield of hybrid responded up to 120 kg N ha'.

A study was conducted by Ingale et al, (2005) to determine the effects of seedling ages at .

transplanting (25, 40 and 55 days), number of seedlings per hill (one or two) and N rates (50, 100

and ISO kg ha") on the yields of Sahyadri rice hybrid. They found that the application of 150 and

100 kg N ha" resulted in significantly higher yields than treatment with 50 kg N ha".

A field experiment was conducted by Upendra et a1. (2004) at Pusa, Bihar, India to evaluate two

newly developed rice hybrids (KHR2 and DRRHl) and one local control (Boro 5) growth under

10 different N-potassium (NK) fertilizer levels. Data were recorded for plant height, effective

tillers m-2, panicle length, test weight, grain yield, straw yield, harvest index and benefit: cost

ratio. Both rice hybrids performed better than the local cultivar. Yield and related characters

T increased with increasing fertilizer levels up to 150 kg N ha" and 80 kg K ha".

10
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A study was conducted by Verma et al. (2004) in Madhya Pradesh, India to investigate the effect

of planting date (20 July; and 5 and 20 August) and N rates (50, 100 and 150 kg ha'), They

revealed that N at 100 and 150 kg ha" resulted in the highest yield.

Singh and Shivay (2003) found that increasing levels ofN significantly increased the grain and

straw yields.

Maitti et al. (2003) reported that the application of 140 kg N ha" resulted in the highest increase

in grain yield.

A field experiment was conducted by Devasenamma et a1. (200 I) in Andhra Pradesh, India to

study the performance of rice hybrids (APHR-2, DRRH-l, MGR-l, TNRH-16 and NLR-33358)

at various N fertilizer rates (0, 60, 120 and 180 kg ha"). The highest values for yield and yield

components were obtained with 180 kg N ha",

2.3.5. Harvest index

Khatun et al., (201?) found that the main effect of nitrogen sources (N) was highly significant

(0.05) for harvest index. In both BRRI dhan28 and BRRI dhan29 the ill varied from 0.44 to

0.46. The N control plots gave the lowest ill in both the varieties. The application ofN increased'

illslightly.

Sarkar et al., (200 I) obtained the nitrogen response of a Japonica and an Indica rice variety with

different nitrogen levels viz. 0, 40, 80 and 120 kg N ha". They observed that application of

nitrogen increased grain and straw yields significantly but harvest index was not' increased

significantly.

Dwivedi (1997) noticed that application of nitrogen significantly increased the growth yield and

yield components grain yield, straw yield as well as harvest index with 60 kg N ha -I •.

2.4 Research area and nitrogen.f-' The coastal belt of Bangladesh consists of 19 districts, which covers 32% of the country

accommodates more than 35 million people (Huq and Rabbani, 2011). Salinity affected a

recorded 105.6 million hectares during 2009. Among these affected areas, around 2.5 million

@Khulna University18
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hectares of low-lying coastal lands represents 0.9 to 2.1 salinity level (SL) in Bangladesh (Haque '

et aI., 2006). Over the last 35years, salinity has increased around 26 percent in the coastal region

of Bangladesh (Mahmuduzzaman et aI., 2014). As a result, soil and water salinity are considered

a major constraint to agricultural production. Estimates indicate that, more than two hundred

million tons of rice is lost every year due to environmental stresses, diseases and pest incidents

(Chen and Murata, 2002). Among the environmental stresses, water stress is a major yield

restraining factor of rainfed rice.

Most of the lands in southwest region are kept fallow in the summer or pre-monsoon hot season

(March-early June) and autumn or post-monsoon season (October- February) because of soil

salinity, lack of good quality irrigation water and late draining condition. In the recent past, with

the changing degree of salinity of southwest ,coastal region of Bangladesh, rice production

becomes very risky and crop yields, cropping intensity, production levels of rice and people's

quality of livelihood are much lower than that in the other parts of the country (Kabir et al.

2019).

N deficiency is a major problem in many Asian and African countries, as well as in South

America. Estimates suggest that -50 % of agricultural soils are deficient in N. The two main

reasons for this are (i) insufficient application ofN in the form ofN fertilizer or manure and (ii)

N-fixing soil properties which render N unavailable to plants even if it is present in sometimes

large amounts. Nitrogen imbalances in the world, with too much N in some countries and too

little or inaccessible N in others (Mac Donald et al. 2011) will require different measures and

breeding strategies.

Nitrogen is often deficient in sandy soils with low organic matter content, calcareous

/saline/alkaline soils, volcanic ash soils or acid upland soils with high N fixation c~pacity; peat

soil~ and acid sulfate soils high in active iron and aluminum causing decrease in crop yields.

Flooded soils exhibit a greater capacity to supply plant available nitrogen than non-flooded soils

(Dobermann and Fairhurst, 2000). Crops grown on flooded soils may not show a response to

nitrogen applications, while the same crop grown on the same soil when dry may exhibit

deficiencies (De Datta, 1981). Although the increase in availability of N is regarded as a benefit

of flooding rice soils, the effect on rice growth may not be appreciable in acid clays high in

active Fe (IRRI, 1985). The beneficial effect of flooding on N depends on the intensity of redox

condition of submerged soil and Fe content (De Datta, 1981).
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2.S Importance of Aus rice for coastal belt

Among the rice cultivating seasons in Bangladesh viz. Aus, Aman and Boro, Aus rice is mostly

cultivated under rainfed condition during April to August where June to July are most important

as the crop passes its reproductive stage during this time yet the rainfall is very erratic in nature.

After the 1980s, Aus production slowly began to lose priority to the farmers as they shifted to

irrigated Boro rice cultivation due to its higher yield (BRRI 2011). The Government of

Bangladesh has given top priority for increasing the area and production of Aus rice to reduce the

pressure on electricity for irrigation needed for Boro rice production during dry season.

Compared to Boro, Aus requires less irrigation and the plan is to cut dependency on the

underground water for irrigation and arrest the fall in the water level in the aquifer. Water stress

reduces the grain filling percentage and grain weight, resulting in a significant decrease of grain

yield by 11.6% to' approximately 14.7%. Aus rice requires less number of days to mature

compared to Aman and Boro. So, it has the capability to escape late season drought (~RRI

201]). Aus rice in this regard can create scope by scaling up production and shed dependency on

the underground water (UNB 2017). Therefore, prearranged the large area under rainfed rice

cultivation system and the increasing prevalence of drought stress in a wide range of cultivation

systems because of declining water table depths, improving the Aus rice varieties has a large

potential for helping to achieve sustainable rice production. But the main drawback is the

average yield of Aus rice (2.16 t ha") which is lower than Aman and Boro rice (BBS 2013).

Using the latest high yielding varieties of transplanted Aus rice along with improved cultivation

techniques might be the best possible options to meet this productivity gap of Aus rice.
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CHAPTER III

MATERIALS AND METHODS

This chapter represents a brief description of location, climate, soil, crop, experimental design,

treatment, cultural operations and statistical analysis of collected data.

3.1 Description of the experimental site

3.1.1 Location

The experiment was conducted in Pankhali, Dacope, Khulna. The field experiment was

conducted in Agro-ecological Zone (AEZ) 13, i.e. Gangetic Tidal Floodplain and (22038'OO''N

latitude and 89°30' 12" E longitudes) at an elevation of -3 meter from sea level.

3.1.2 Period of experiment

The experiment was conducted in Aus season, during May 2019 to September 2019.

3.1.3 Soil

The experimental field was medium low land with clay dominated soil (soil texture: clay). The

soil texture ranged from silty clay at 0-30 em depth to clay at 30-60 em and the soil was almost

neutral, pH-7.3. Among the tested nutrients organic matter was medium. Except N (0.12%) other

nutrients were found high to very high level.

3.1.4 Climate

The experimental field was characterized by sub-tropical climate with moderately high

temperature and heavy rainfall during the kharif season (April to October) and low rainfall with

moderately low temperature during the Rabi season (November to March) (Bell et al., 2019).

The meteorological data (temperature and rainfall) for the period of May 2019 to August 2019
recorded from the weather station, Khulna graphically presented:

Temperature

The temperature during the growing period of 2019 ranged from 22.4-37.8° C (Fig.1). The

average monthly maximum temperature of May 2019, June 2019, July 2019 and August 2019

was 36.2.0°C, 35.2°C, 33.7°C and 33.1°C, respectively while the minimum monthly average

temperature was 26.7°C, 27.2°C, 27.1°C and 26.7°C, respectively.

14
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Figure 1. Maximum and minimum temperature pattern during the growing period (May -August, 2019)

in the experimental area from the weather station, Khulna,

Rainfall

The measurement of rainfall during the experiment shows that there was insufficient rainfall

during the experiment (Figure 2). The maximum rainfall was 74 em and minimum zero. There

was not sufficient rainfall before the experiment was laid down.
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Figure2. Rainfall pattern during the growing period (May' 19-Aug '19) in the experimental area from the

weather station, Khulna.
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3.2 Experimental design and treatment

The experiment was laid out in Randomized Complete Block Design (RCBD) with six

treatments and three replications. The total experimental plots were 18 and the size of individual

plot. was 10 m2 (5.0 m x 2.0 m). Plot to plot distance was maintained 0.5 m and block to block

distance was 1.0 m. Six nitrogen (N) doses were-the treatments as follows:

Nitrogen rates (kg ha'):

No= Control

N)= 35 (50% of Recommended dose)

N2= 52 (75% of Recommended dose)

N3= 70 (100% of Recommended dose forT. Aus rice) (for BRRI dhan48)

N4= 87(125% of Recommended dose)

N 5= 104 (150% of Recommended dose)

Layout of the experimental field is presented in appendix 4.

3.3 Field preparation

The experimental land was ploughed on 9 May 2019 with the help of a tractor; later the land was

irrigated and prepared by three successive ploughings and cross-ploughings. All kinds of weeds

and residues of the previous crop were removed of the field after tillage. The field was divided

into unit plot size according to the design. Final layout of the experiment was done at 12th May.

3.4 Fertilizer application

The quantity of fertilizer needed for each treatment was worked out by following standard

procedure. Nitrogen, phosphorus, and potassium were applied in the form of urea. triple super

phosphate (TSP) and muriate of potash (MoP). Again calcium and zinc were applied in the form

of gypsum and zinc sulphate.
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Basal dose of fertilizer (half of urea and full dose of other fertilizers) were applied at the time of

final land preparation on 13th May, 2019 and remaining half of urea was applied at 35 days after

sowing (DAS) on 20thJune. Other fertilizers were applied according the recommendation of the

BRRI (2008) for the Aus rice of the AEZ 13.

They were (kg ha'): TSP-IO.5 kg, MoP-36 kg, ZnS04-1.2 kg and Gypsum-7 kg

3.5.1. Planting materials

BRRJ dhan48, a high yielding variety of Aus rice (this a Boro rice variety, also can be cultivated

in Aus season) was used as test crop in this experiment. The variety was released by Bangladesh

Rice Research institute, Joydebpur; Gajipur. The life span of this variety is about 110 days' in

Aus Season. Grain yield is about 5.5 ton ha"

3.5.2. Seed collection and Seed sowing

Seeds of BRRJ dhan48 were coUected from BRRI (Bangladesh Rice Research Institute). Quality

seeds are selected. The time of seed sowing in main field was 15th May. Direct seeding in line

wasdone with 25 cm row spacing. Seed rate was 22.5-30 kg ha".

3.5.3. Collection and preparation of initial soil sample

The initial soil samples were collected before land preparation from 0-15 cm soil depth. The

samples were collected with the help of an auger from different locations covering the whole

experimental plot and mixed thoroughly to make a composite sample. After the collection of soil'

samples, the plant roots, leaves etc were picked up and removed. Then the sample was air-dried

3.6 Intercultural operation

Intercultural operations were done as per recommendation.

.... 3.6.1 Tbinning

Thinning was done at 30 DAS and 45 DAS to avoid competition for light, nutrient and water etc.

3.6.2 Weeding

Hand weeding was done at 20, 40 and 60 DAS to avoid crop weed competition.

17
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3.6.3 Plant protection

Pest management was done properly. Insecticide Nitro 50S.EC (chloropiriphos + Cyprermethrin)

was used l ml L-l at 45 DAS and 70 DAS to free from diseases attack. But the field was always

under a careful observation.

3.6.4 Irrigation

Two irrigations were provided to the field. First Irrigation on 15-05-19 (at sowing time) and

second Irrigation, 20-06-19 (at vegetative stage) by surface method from the nearer pond and the

EC of the water was 0.8 ds m-I.

3.7 Harvesting and threshing

The crop was harvested when 80-90% of the grains turned golden yellow in color. The crop was

harvested on 1 September, 2019. Threshing was carried out manually. The grains were cleaned.

The grains and straw was oven dried. Finally, grain and straw yields of each treatment was

determined and converted to t ha'.

18

3.8 Data collection:

Five hills from each plot were selected at random and tagged for the purpose of recording

various observations.

3.8.1 Plant height (em)

The height of plant was recorded in centimeter (em) at the time of 30, 45, 60, 75, 90 DAS and at

harvest. Data were recorded from five plants of each plot carefully. The height was measured

from the ground level to the tip of the tiller.

3.8.2 Number of tillers plant"

The number of tillers plant+was recorded at the time of 30, 45, 60, 75, 90 DAS and at harvest.

Data were recorded carefully by counting all tiller number from five plants of each plot.

3.8.3 Number of effective tiller (m-2)

Panicles were counted 1 m2 area from each treatment and the average panicle m-2 was calculated.

3.8.4 Dry matter plant" (g)

Five plants were uprooted from each unit plot at harvesting time; oven-dried 70° C for 72 hours

and weighed to calculate the total dry matter accumulation.
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3.8.5 Panicle lengt~ (em)

Panicle length was measured from five randomly selected panicle separately from each plot.

3.8.6 Number of grains panicle"

The total number of grains was collected from randomly selected 5 plants of a plot on the basis

of grain in the spikelet and then average number of grains panicle:' was recorded.

3.8.7 Number of filled grains Panicle"

The total number of filled grains was collected from randomly selected 5 plants of a plot on the

basis of filled grain in the spikelet and then average number of filled grains panicle" was

recorded.

3.8.8 Number of unfilled grains Panicle"
,

The total number of unfilled grains was collected from randomly selected 5 plants of a plot on

the basis of unfilled grain in the spikelet and then average number of unfilled grains Panicle"

...., was recorded.

3.8.9 Weight of 1000 grains (g)

One thousand grain were counted randomly from the total cleaned harvested grain of each

individual treatment and then weighed in grams and recorded.

3.8.10 Grain yield (t ha")

Grains obtained from each treatment plot were sun-dried and weighed carefully. The dry weight

of grains from I m2 area to the respective grain yield per m2 and converted to t ha".

3.8.11 Straw yield (t ha")

Straw yield was obtained in the same way of grain yield, sun-dried and weighed carefully. The

dry weight of straw of 1 m2 area to the respective straw yield m2 and finally converted to t ha" .

3.8.12 Biological yield (t ha")

Bioiogical yield is the summation of grain yield and straw yield. It was calculated by using the

following formula:

.,t::f1 Biological yield (t ha") = Grain yield (t ha") + Straw yield (t ha")

3.8.13 Harvest index (%)

Harvest index was calculated from the grain and straw yield of rice for each plot and expressed
in percentage.
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Harvest index was calculated by using formula:

. 0 _ Economic yield
Harvest mdex (Vo)- B· I . al . ld X 100iotogtc yie

3.9 Statistical analysis

The collected, calculated and recorded data on different parameters were compiled and

statistically analyzed following the analysis of variance techniques (one-way ANOYA) by using

"Statistix 10'. The significant differences among the treatment means we~e compared following

all pair wise comparison by least significant different (LSD) at 5% level of significance and the

mean differences were adjusted with Duncan's New Multiple Ranges Test (DMRT).

20
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The result of the experiment was presented by evaluating the growth, yield attributes and yield of

,
Different nitrogen doses affected the plant height significantly (p<O.Ol) at different days after

Table1. Effect of nitrogen dose on plant height of B. Aus riee (BRRI dhan48)

Nitrogen doses I Plant height (em) I
r------.-------,------,-------.---------,---------~

(kg ha") 130 DAS 45 DAS 60 DAS 175 DAS 90 DAS I At harvest I

65Cl

CHAPTER IV

RESULTS AND DISCUSSION

B. Aus rice (BRRI dhan48) in response to nitrogen rates.

4.1.1. Plant height (em)

sowing (DAS) and at harvest (Table 1).

o I 20c 29.5c 42.1c 54.2c 66.1c

I 26.4ab 63.7ab 73.5b35 34.Jb 48.5b 74.8b

I 27.5ab 36.2ab . 52.4ab52 65.lab 79.6ab 79ab

38.2a 55.4a I 68.9a 83ai 28.9a70 83.7a

87
!! 25.8ab 36.8ab 52. lab 64.5abI 79.7ab I 79.lab I

I 104 I 25.2b 34.8b 50.76ab 63.2b 78.2ab I 77.lab I
LS I ** ** ** ** ** I ** I

4.55 4.83 I
!

CV(%) I 6.8 5.19 6.6 4.63

In a column, same letter indicates the means are statistically similar.LS indicates level of significance ** and *
indicate significant at 1% and 5% levels, respectively. NS indicates non-significant, CV indicates Co-efficient of

variation.
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At

Plant height increased progressively up to 90 DAS. The tallest plants were produced in all

treatments at 90 DAS. At all the recorded days' highest value of plant height was observed from

70kg ha". Later at harvest also the ~aximum plant height (83.7 em) was obtained from

application of 70 kg N ha" (N3) which was statistically similar with N2, N4 and Ns, Lowest plant

height was recorded in control.

4.1.2. Number of tillers plant"

The data pertaining to the number of tillers per plant at different stages of growth was

significantly influenced (p<0.001) by various doses of nitrogen are presented in table 2.

Table 2. Effect of nitrogen variation on tiller number of B. Aus rice (BRRI dhan48)

Nitrogen Tiller Number plan!"!
~------~------~------~------~------~--------doses 30 DAS 45 DAS 60 DAS 75 DAS 90 DAS

o 1.5b 3.1c 3.7b 3.3c

harvest

3.1c 2.9c

35 2.lab 4.5b 5.3ab 3.9b 3.8b 3.5bc

52 2.2a 4.8ab 5.8a 4.3ab 4.0ab 3.9ab ~

70 2.7a 5.5a 6.7a, 4.8a 4.6a 4.5a

87 2.1ab 4.5b 5.7a 4.4ab 4.5a 4.3a

104 . 2.1ab 4.3b 5.6a 4.2ab 4.4ab 4.2a

<0.05 <0.001 <0.05 <0.01 <0.01 <0.01p
LS * *** * ** ** **
CV(%) 18.95 8.74 18.43 8.39 8.66 9.15

In a column, same letters indicate statistically similar and different letter indicate statistically dissimilar results

among the treatments .•• = Significant at 1% level of significance, • = Significant at 5% level of significance, NS =
Non significant, LS = Level of significance, CV = Co-efficient of variation
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In all treatments, number of tillers increased and attained a maximum value at 60 DAS, which

was considered as active tillering stage. After that, number of tillers decreased towards maturity

due to tiller mortality. At maximum tillering stage highest number of tillers produced by 70 kg N

which was statistically similar to the rest of the treatments except control. At harvest maximum

number of tiller was observed with70 kg N ha-l which was statistically similar to N2, N4 and Ns.

Lowest number of tiller was recorded in control.

4.1.3. Total dry matter (t ha")

Total dry matter (TDM) production indicates the production potential of a crop. A high TDM

production is the first perquisite for high yield. It is the summation of grain yield and straw yield.

Total dry matter differed significantly due to the different nitrogen treatments (Figure 3).

Application of treatment Ns produced the highest total dry matter (8.36 t ha-l) which was

statistically similar to treatment N2 (8.24 t ha"), N3 (8.22 t ha') and N4 (7.92t ha'). The lowest

total dry matter (4.76 t ha") was recorded from control.

.......9
-_ 8
.&:

~7,.
£ 6
S 5
t'4

"Q 3
:; 2e
~ 1

o

a a aa

o 35 52 70 87 104

Nitrogen doses ( Kg ba-I )

Figure 3. Effect of Nitrogen variation on total dry matter production ofB. Aus (BRRI dhan48)
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4.1.4. Effective tiller (m-2)

Application of different rates of nitrogen had significant (p~0,0 1) effect on production of number

of panicle m-2• The findings showed an increasing trend of effective tiller m-2 with the increase in

nitrogen doses and rate of increase was up to 70 kg N ha" after that the increasing rate was

decreased. However, it was recorded that 70 kg N ha" (N3) produced the maximum number

(462.33) of panicle m-2 and was statistically similar with the result recorded from Nzand N4 while

the lowest number of effective tiller m-2 (337.3) was found in control where nitrogen was not

applied.

4.1.5. Panicle length (cm)

Significant variation (p~0.01) was found regarding panicle length due to different nitrogen doses

(Table 3). The maximum panicle length (19.3 ern) was obtained from 70 kg N ha" (N3) that was

statistically similar with N2. N4 and Ns while the minimum panicle length (16.21 em) was found

in No where nitrogen was not applied.

4.1.6. Number of grain panicle"

Application of different rates of nitrogen had significant (jJ~0.01) effect on production of number

of grain panicle:' (Table 3). The findings showed an increasing trend of number of grain panicle" .

with the increases in nitrogen doses up to 70 kg N haland it was statistically similar to rest of the

treatments except control. The lowest number (53.67) of grain panicle" was produced from

control treatment (No) as expected.

2..4
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4.1.7. Number of filled grains panicle"

From the table 3 it was observed that there was' a statistical variation in number of filled grains

panicle" due to N fertilizer. Results showed that the maximum number of filled grains panicle"

(67.9) was obtained from 70 kg N ha-t (N3) and showed statistically similar results with NI, N2

and N4 .The lowest (37.4) was produced in control method (No).

4.1.8. Number of unfilled grains panicle'!

Nitrogen had a significant influence on the unfilled grains panicle" (Table 3). The figure showed

that the highest (18.73) number of unfilled grain was obtained due to the application of treatment

Ns followed by treatment No (16.2) and N4 (16.1).The lowest (11.3) number of unfilled grain

panicle" was'obtained in N Iwhich was statistically similar to N2 and N3.

4.1.9. 1000 grain weight (g)

Effect of nitrogen on 1000 grain weight was not statistically significant (Table 3). Numerically

the maximum weight (22.8 g) was found in 70 kg N ha-t (N3)which was statistically similar with

all the treatments and minimum (20.9 g) was obtained from 35 kg N ha-t (Ni).

4.1.10. Grain yield (t ha")

Grain yield (t ha") showed significant variation (1% level of significance) by different rates of

nitrogen (Figure 4). The maximum grain yield (3.9lt ha") was recorded from 70 kg N ha" (N3)

which showed statistically similar results with 87 kg N ha+and 104kg N halwherees the

minimum (1.9-1ha-t) was found in 0 kg N ha? (No).

..,..
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Figure 4. Effect of Nitrogen variation on grain yield of B. Aus rice (BRRl dhan48)

(LSD value 0.05)

4.1.11. Straw Yield (t ha")

The straw yield of rice at different rates of nitrogen showed significant variation (p<0.01). The

straw yield at different levels of nitrogen application ranged from 2.37 tha-I to 4.52 t ha" (Table

3). The maximum straw yield (4.52 ton ha') was obtained from application of 104 kg N ha" (N,)

which was statistically similar with all treatments exceptNo. The lowest straw yield (2.55t ha")

was obtained fromblo.

4.1.12. Harvest Index (%)

The influence of nitrogen doses on harvest index was significant (p<0.05). The harvest index

ranged from (40.11%) to (47.52%). The highest value (47.52%) was obtained from 70 kg N ha'

(N3) and the lowest value (40.11%) was obtained from 35 kg N ha" (Ni) (Table 3).

26

@Khulna University33



LJ
]

= '<ftI..a ....
fI.l til~ §~ ~

.CI Q) 0... "'c::I 5= ..s s:;
0 .!:!lfI.l .... ,-., s::

= <n -;t. tIS .D tIS tIS tIS tIS 00 .9

~

...... ...... C'I C'I 00 '<t oro C'I II til= '-' oro ...... "1 oro ""'= ~ 0 '<t * o~.... ..,j. 0 r..: 0 ...f *oro 1.0 oro= "<T "<T '<t "<T "<T "<T V * .,; :>

~
....

1:: 0v i:!
f"' 8~

~
til v

"'c::I .D tIS tIS tIS tIS tIS °0
00- Q) tIS r--- 1.0 ...... C'I oro C'I ...... 0\ v IE......s::: C"'! ...... ...... C""'i '<:I'; oro 0 * V"l ....
'O!' ;;: .;t:, ...f ..,j. ...f v· \0 v Q

= VJ C'I '<t "<T -5 0= U~ OJ)
s:: II"CI -i 0

I 0 s:: 1.0 0 r--- C""l oro 1.0 r:/) 00 ~ :>

~
.(i) 00 0\ ~ 00 00 0\ 0\ ~ U

0 ,-., 0 N 0 C"'! Z rI) as0 ~ eo ...... ...... ...... oro .;:::...... '-' N C'I N C'I C'I C'I 0 ;:l 0
rI) §

~ ~ 0

~ Jg ~
'C .g os- ·s o!:!l"'c::I , .g t) t)

~ Q) 1.0 rI)
4-< ...Q Q o .D .D 0 tIS °til ....
0 1.0 C""l 1.0 1.0 C""l ...... 00 rI)

~ lS = '§ ~ C"'! 00 "<T \0 r:--- 0 ~ :a 0

~
0 0= .~ 1.0 ...... C""l ...f 00 0 * ...... £ ~Z ::s 0.. ...... ...... ...... ...... v * ...... v

'S <U ....l0

:j II
II 00

= -; .g .g .g ....l
~ 4-< ...Q o tIS .D t.1l 1::

n ......
C""l N

= 0 -e oS o 0 0 C""l 1.0 C"'! C""l ...... 0\ v
0 Q) .§ '<t ~ 0\ C! 0\ 0 ...... til <U

I:l.
~ 0= tIS r..: r..: 0\ ...f 0 0 0...... ...... * C""l ~

El q::: 5b 0.. C""l 1.0 1.0 r--- oro oro V * ...... :a oS
0 .s OJ)

~ £ °til

"'0 s::- s:: l! 0~ Z.... o~ 1::~ .D II-; tIS tIS tIS tI:S tI:S v
"CI 1.0 C""l 0 C""l 0 1.0

... 00
4-< Q) ~ !E z= 0 oro 00 "1 ""'= ~= 0 C""l N

...... "<T.... ...... oro oro C""l 0 ...... ." as
"'0

~ a oro r- oo 00 r:--- r--- 0 0 ] 0- * 5~ 0.. V *....~ Jg ~
= os
0 o .D .D .D .g l OJ)

Q) 0 oro tIS tI:S tI:S ·til

= Q ~
N 0 C""'i 0 1.0 C""l ....

.~ ,-., -.0 00 00 C""l ~ C'I -- £ 0... o§ S 00 0.; 00 00 0
~= ...... -- c) "1 <U= Q) o ...... ...... * .~·c p., - '-' v * C""l t; .S!

= °i '<ft;;.. t;
.,..,

= .= Q) .D .g v 1il~ rIl .~ t) ~ tIS tI:S .D 1il 1::bI) ~ .... C""'i r:--- C""l C""l r- 0e "CI o ,-., C""'i C! ~ C""l C""l ~ ...... :a <U

~ '"' ~ r..: N 0 0 "<T 0... = s s oro oro ...... 0 to-: oS ~.... "6il C""l ...... C'I 1.0 C'I ...... * os= ~ ...= .... '-' C""l '<t '<t '<t '<t "<T V * oro v o!:!l""" ~0 = 00... ~ Q II~ """ § *~ 0 ~f- =
,-., rI)

~ .... '";' ---0 Q) s:;n s::
rIl bI) tI:S '#. Btti ...s::: E- g <n '-' .E ~~ .a .B 00 '<t > o~:is

.... ..;.:: oro C'I 0 r:--- 0 VJ 0
fI.l Z E! 0= '-' 0 M oro r--- 00 ...... ~ .....:l U= 0 <U or;;

E-c .5 ....~ 0

@Khulna University34



4.1.13. Regression analysis: Effective tiller and grain yield

The strong positive linear relationship was observed between effective tiller and grain yield

(p<O.OI) with a R2value of O.73with the equation of y = O.0167x - 3.5944depicting that 73%

change in grain yield could be explained by changing effective tiller (Figure. ,5). The relationship

also showed that with increase of effective tiller 337.33 to 462.33grain yield increased from 1.9

to 3.91.

5

4 00 ...·····0....
..··0·

6·······························~

y = O.0167x - 3.5944
R2= 0.73**

:::::--
~ 3
~
~.;;.:..2
.5f
c5

o ,-
300 350 400 450 500

Effective tiller m-2

Figure 5. Functional relationships between grain yield (t ha") and effective tiller m-2

4.1.14. Regression analysis: Filled grain paniete" and grain yield

The strong positive linear relationship was observed between filled grain panicle" and grain yield

(p<O.Ol) with a R2 value of 0.55 with the equation of y = 0.0499x + 0.3578 depicting that 55%

change in grain yield could be explained by changing filled grain (Figure 6). The relationship

showed that with increase of filled grain 37.40 to 71.06 grain yield increased from 1.9'to 3.91.
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Figure 6. Functional relationships between filled grain panicle-land grain yield (t ha")
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"
Discussion

Addition of N fertilizer from 0 to 104 kg ha" had significant effect on most of the studied

parameters including yield attributes (panicle length, number. of grain panicle:', number of filled

grain panicle-land number of unfilled grain panicle") and grain yield. Grain yield was

significantly influenced (1% level of significance) between 0 and other N rates due to variation

in some yield attributes which increased significantly and consequently 70 kg N ha" treatment

ultimately resulted in highest yield of grains. Nitrogen may also play great role in improving

panicle size, grain weight and reducing spikelet sterility (Fageria, 2009). Application of N

fertilizer in rice has also been reported to significantly increase the grain and straw yield N

uptake and N use efficiency (Hassan et al., 2009).

The highest grain yield was obtained from 70 kg ha" which was statistically similar with N4'and

Ns and the lowest grain yield was obtained from the 0 kg N ha" treatment. The soil analysis

report of this field showed that soil contained 0.124% N (1-15 em soil depth) which is designated

as low amount ofN in soil for AEZ 13 (FRG, 2018). As the fertilizer recommendation in FRG of

Bangladesh is based on the soil test only, not based on the plant response. Nitrogen

recommendation for T. Aus rice is available in the FRG 2018 but not for B. Aus rice in the

southwestern coastal zone (FRG 2018). In FRG (2018) N rates recommended forT, Aman in

fallow-fallow-T. Aman cropping pattern of sali!le soil of AEZ 13 is 70 kg N ha-I.The current

study suggests that the recommended dose ofN fertilizer 70 kg ha" for transplanted Aman and T.

Aus is also suitable for B. Aus in the area.

In short, Aus rice cultivation is possible in Kharif-l season by broadcasting the seed just after,

starting of summer rainfall is possible with N rate 70 kg ha" in the SW coastal region of

Bangladesh. The suggested 70 kg N ha" is also similar to T. Aus and T. Aman rice that are
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recommended in the current FRG (2018). Further study should be done on N requirement of B.

Aus in other areas of southwestern region and more similar research is needed in this agro

ecological zone (AEZ -13) of Bangladesh.
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CHAPTERV

SUMMARY AND CONCLUSION

The experiment was conducted in Pankhali, Dacope upazila, Khulna situated in the Agro-

ecological zone (AEZ) 13 during May 2019 to September 2019 with a view to evaluate the effect

ofN on yield and investigate the optimum rate,of nitrogen for realizing highest grain yield and

yield components of a HYV broadcasted Aus rice BRRI dhan48. There were 6 different level Of

nitrogen treatment as No (0 kg N ha-l),Ni (35 kg N ha-l),N2(52 kg N ha-l),N3(70 kg N ha-l),N4

(87 kg N ha-l) and N5(104 kg N ha-l)with three replications.

Nitrogen rate had statistically significant effect on plant height, tiller number, dry matter, panicle

length, number of grain panicle", number of filled grain panicle:' and unfilled grain panicle",

grain yield, straw yield and harvest index. At harvest the tallest (83.7 em) plant was recorded

from 70 kg N ha-l and shortest from the control. The highest and lowest number of tillers (6.7)

and (2.93) were recorded from 70 kg N ha-l and 0 added N ha-l, respectively. The highest dry

matter (8.36 t ha-l)was recorded from 105 Kg N ha-l and lowest total dry matter (4.76 t ha-l)was

obtained at control at harvest. The highest panicle length (19.3 em) was obtained at 70 kg N ha"
,

whereas the control produced the lowest panicle length (16.20 cm).The highest and lowest

number of grains panicle-l(85.5) and (53.7) were recorded from 70 kg N ha" and 0 added N ha-t,

respectively. The highest number of filled grains panicle"! (71.06) was counted at 70 Kg N ha"

whereas the control produced the lowest number of filled grains panicle:' (37.4).Among the

treatments, 104 kg N ha+produced the highest number of unfilled grains panicle? (18.73)

whereas the .control treatment showed the lowest value (16.2). Though thousand seed weight

showed a non significant effect to N application, however, the highest weight of 1000 seed

weight (22.8) was found in 70 Kg N ha-l treatment. The highest grain yield (3.9 t ha") was
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obtained from 70 kg N ha" treatment and the lowest grain yield (2.22 t ha') was from control.

The highest straw yield (4.52 t ha") was obtained at 104 kg N ha" whereas the lowest straw

yield (2.37 t ha") was obtained from no N. Significantly highest harvest index (47.52%) was

obtained at 7.0kgN ha-t and the minimum (40.11%) was obtained at 35 kgN ha".

It might be concluded that

• Among nitrogen treatments N3 (70 kg N ha-l) produced the highest plant height (83.7

em), -tiller number (6.7), panicle length(19.3cm), number of grain panicle·l(85.53),

number of filled grain panicle" (71.06), grain yield (3.9 t ha-l) and harvest index

(47.52)where most of the parameters were statistically similar with N4 (87 kg N ha") and

Ns(l04 kg N ha-l).Thousand seed weight showed a non significant variation.

This is a single year and single location trial so more research is needed in this agro ecological

zone (AEZ -13) of Bangladesh for the conformity of the N rate for T. Aus rice.
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APPENDICES

Appendix 1. Fertilizer doses

Fertilizer Rate Basal
name . (kg ha") application 1st installment

Top dressing
2nd installment 3Td installment

TSP 52.5 100%

MoP 75 100%

Gypsum 37.5 100%

5.25 100%

(Source: BRRI, 2008)
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Appendix 3. Physical and chemical properties of the soil (experimental plot soil)

Analyzed result and fertility status

pH Salinity OM N , p K S Zinc Boron
Depth

(EC) (%) Micro gI Meq'/IOOg Micro gig soil
(em)

dS/m g soil soil

o - 15 7.3 . 8.4 2.10 0.122 34.56 0.41 102.91 1.84 1.41

Neutral Medium Medium Low High High Highest High Highest

15 - 30 7.3 6.3 2.17 0.126 28.12 0.28 111.92 1.17 0.90

Neutral Low Medium Low Optimum Optimum Highest Medium Highest

OM= Organic matter, N= Nitrogen, P= Phosphorus, K= Potassium, S= Sulphur

(Source: Soil Resources and Development Institute (SRDI), Khulna.)
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Appendix 4. Layout of the experimental field

R-l R-2 R-3

N2 N2 Ns

N4 No No

N5 N5 Nt,

-

NJ Nl N2

N3 N4 N3

No N3 N4

,
.... ¥ ........... _--

Plot size = 5m x 2 m Replication to replication distance: I m Plot to plot distance: 0,5 m
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