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EFFECT OF NITROGEN LEVELS AND SPACING ON 

TUE PERFORMANCE OF BRRI dhan 44 

ABSTRACT 

The field experiment was conducted at Sher-e-Bangla Agricultural University 

Fanu, l)haka during the Aman season from 7 Jul)-  to 3 December 2007 to 

observe the performance of nitrogen and spacing on the yield and yield 

contributing characters of BRRI dhan 44. The experiment consist of four levels 

of nitrogen viz. 0, 40. 80 and 120 kgha' and three spacing viz. 25 cm x 25 cm, 

25 cm x 20 cm and 25 cm x IS cm. The experiment was laid out in split plot 

design with three replications, assigning the N rates in the main plot and 

spacing in the sub-plots. Gradual Increase of N up to a certain level increased 

plant height, tillers hiw', eiièctive tillers hilt', grains panicle', grain and straw 

yield. The spacing 25 cm x 15 cm showed better performance in all parameters 

compared to other spacing. Nitrogen @ 80 kg ha coupled with hill 

arrangement at 25cm x 15 cm influenced plant to produce more yield 

components and yield. The maximum yield 5.69 thai' was recorded for this 

combination effect. 
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INTRODUCTION  

Rice is one of the oldest cultivated crops and the leading cereals of the world. 

Rice is cultivated over a wide range of climatic conditions from 45°N to 40°S 

latitude especially wherever an abundant water supply is available. Rice is the 

staple thod for the largest number of people on earth. Rice means many things 

to many people. Without rice there is no life. Celebrate rice, celebrate life. Rice 

gives jobs to farmers, scientists, millers and vendors. 

According to one estimate global rice production must reach to 800 million 

tons from the present 585 million tons in 2003 to meet the demand in 2025 

(IRRN, 2004). It is because irrigated rice contributes more than 75% of the 

total rice production, enhancing its yield potential which would be key to 

meeting the global rice requirement for an additional 215 million toils. Tropical 

rice growing countries need an increased supply of rice because of their 

increasing populations and decreasing land. 

In 2{)() 1-2002 agriculture contributes her gross domestic products (at current price) 

about 23.31% (BBS. 2003). Agriculture of Bangladesh is dominated by intensive 

rice production. In 2000-2001 rice covers about 26.7 million acres with production 

of 25.09 million tons and the average yield is 2.3 ton haS'. The total production of 

rice in Bangladesh is not sufficient to feed her people. Rice yield in unit area is 

very low as compared to other rice growing countries such as Japan, Chuja Korea, 

USA where yield ha4  is 6.70, 6.23, 6.59, 7.04 t ha', respectively (FAQ 2001). 

Moreover, total area under rice would be reduced gradually from 10.4 million 

hectare to 7.6 million hectare by year 2030 (Karim. 1996). Bangladesh is running 

with shortage of food. In order to attain self-sufficiency in food, efforts must be 



made to enhance the yield per unit area and improve the quality of the produce. 

At the beginning of the Green Revolution, world plant breeders tried to develop 

modern varieties of rice to satisfy food demands of the growing population of 

the planet. The hybrid rice technology otTers an opportunity to increase rice 

yields and there by ensure a steady supply of rice grown in about I million ha 

of several hybrids in 2003 from the public and private sector in India, 

Philippines, Vietnam, Bangladesh, and Indonesia. Fanuers are harvesting 1-1.5 

ha" higher yield from these hybrids. 

The modern varieties of rice need more nutrients than the traditional varieties. 

Nevertheless, the present world requires modern varieties of rice for increasing 

rice production. 

Rice crop yields largely depend upon the soil conditions (it's native nutrient 

status) and also on the supply of available nutrients (chemical fertilizer) like P. 

K, S and Zn. Most of the farmers of Bangladesh have a tendency to apply more 

amount of nitrogen to obtain higher yield. Our farmers mainly use urea as N 

fertilizer which accounts !br about 75% of the total fertilizer used in 

Bangladesh (Bhuiya, 1991). Most of the rice soils of Bangladesh are deficient 

in N and consequently the response of modern rice varieties to nitrogen 

application has always been observed remarkable. But the way of meeting the 

mcreased demand for nitrogen would be adoption of N use efficient genotype 

and improved cultural practice for high yield. Plant breeders have been trying 

to develop advance lines of high yielding capacity. Each genotype has a 

maximum yield capacity. According to Broadbent ci ci. (1987) and Dc Datta 

and Broadbent (1990) there were significant differences in N utilization 

efficiencies among rice genotypes. Nitrogen use efficiency for rice crop largely 

ranges from 25% to 35% and seldom exceeds 50% (Singh and Yadav, 1985). 



Along with other management practices for increasing the efficiency of applied 

N fertilizer, the selection of N efficient rice genotypes may be a good option. 

Therefore, to increase the efficiency of applied N fertilizer, the selection of N 

efficient advanced lines can be a good option to minimize losses of N as well 

as to develop high yielding N utilization efficient varieties. 

Spacing is an important factor for the growth and yield of rice. Optimal 

population density and leaf area influence the availability of sunlight and 

nutrients for growth and development. Competition between the hills is an 

integral part of the physical environment and competition by neighbours often 

accentuate the complexity. Both the factors contribute to the determination of 

yield. Plasticity of the plant and the influence of competition by neighbouring 

plants affects on yield (Donald, 1963). As growth proceeds, inter plant 

competition becomes progressively operative, until when flowering and seed 

setting occur. The load of panicles is as great as to lead to competition among 

the panicles themselves and thereby to reduce the efficiency of seed production 

in the individual inflorescence. 

So an experiment was undertaken with the use of nitrogen responsive variety 

BRRI dhan 44 to find out its nitrogen levels and spacing requirement. 

Objectives: 

tTo find out the optimum plant spacing for getting higher yield in 

BRRI dhan 44 

) To find out the optimum nitrogen dose in BRRI dhan 44 

C• To study the effect of interaction of nitrogen levels and plant 

spacing in BRRI dhan 44 
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CHAPTER 2 

REVIEW OF LiTERATURE 

Nitrogen fertilizer has a great impact and efIèct on the growth, yield and yield 

component of rice. Many experiments were conducted on rice with respect to 

different rates of N and also the nitrogen use efficiency in Bangladesh and in 

nmny oilier rice growing countries of the world. Spacing is an important factor 

for the growth and yield of rice. Optimal population density and leaf area 

influence the availability of sunlight and nutrients for growth and development. 

The findings of different workers on the use of nitrogen at different rates, 

various spacing and their ultimate effect on the performance of rice have been 

summarized below. 

LI Effect of Nitrogen on rice 

2.1.1 Crop characters 

2.1.1.1 Plant height 

Ravisankar el al. (2003) conducted a field experiment during the 2000 and 

2001 rainy seasons in Port Blari. Andarnan and Nicobar Island, India to study 

the eftCct of rice cv. Mansarovar cultivated under lowland conditions. The 

treatments comprised no nitrogen (F1 ), 30 kg N hi' at basal, 30 and 70 days 

after planting (DAP) (T2): 45 kg N hi1  at 30 and 70 DAP ('f); 32 kg N hi' at 

basal. 30 and 70 DAP and 25 kg N ha at panicle initiation stage (T4): 4.5% 

controlled release N at 60% of the recommended dose; and 6.0% controlled 

release N at 60% of the recommended dose. The highest plant height at harvest 

(106.0 cm) was obtained with T3 treatment. 
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Lawal and Lawal (2002) disclosed that N (120 kg haj significantly increased 

plant height. A basal N application increased the plant height significantly 

(Sharma. 1995; Dahatonde, 1992 

Ebaid and Ghanem (2000) conducted a field experiment at the Rice Research 

and Training Center (Etai El-Baroud Agricultural Research Station Farm) in 

Egypt during the year of 1996-97 to find out the productivity and also the plant 

height of Giza 177 rice (Orvza sot/va). Nitrogen fertilizer was applied to the 

rice crop at the rate of 0, 96 and 144 kg N hi' in urea form and the),  found that 

increasing nitrogen level upto 144 kg ha4  significantly increased plant height. 

Rajendran and Veeraputhiran (1999) conducted an experiment during the 

kharif season of 1996 and 1997 to study the effect of 4 nitrogen levels (0, 75, 

ISO and 225 kg hi) and 3 sowthg rates in the nursery (10, 20 and 3 g in) Oil 

hybrid rice ADTRHI. Nitrogen was applied at 3 equal split namely. 7 days 

after transplanting, active tillering and panicle initiation stages. They found that 

the highest plant height was observed in hybrids supplied with 225 kg N ha4 . 

Reddy et at. (1990) noticed positive effect of nitrogen on plant height in rice. 

Taller plants were produced by higher amount of nitrogen application.Plant 

height decreased significantly with the reduction in the amount of nitrogen top 

dressings (Bhuiyan and Saleque, 1990). 

Idris and Matin (1990) stated that plant height increased up to 120 kg N hi' 

compared to the control and thereafter it decreased at 140 kg N hi'. The longest 

plant was recorded from 80 kg N ha4  and the lowest one from 0 kg N hi'. 



2.1.1.2 Number of tillers hilr' 

Lawal 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 

low land rice to varying N rates and placement methods. The treatment 

consisted of 4 N rates (0, 40, 80 and 120 kg haj and 2 fertilizer placement 

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

N ha significantly increased the number of tiller hilF'. 

Mendhe el al. (2002) conducted a tiled experiment at the National Agriculture 

Research Project. Navegaon Bardh, Maharshtra, India during the kharif season 

of 1998-2000 to evaluate the performance and nitrogen requirement of 

pronnsing eultivars of transplanted paddy (Sye-92-27-1 1, Sye-I 16. 225-3-9-2 

and surakshah). They found that nitrogen @ 125 kg ha' significantly increased 

the number of effective tiller hilr' (9.29) as compared to those of 75 and 100 

kgN hi'. 

Singh and Singh (2002) recorded that increasing levels of nitrogen significantly 

increased total tiller hiW'. 

Ehsanullah ci cii. (2001) carried out a field experiment to determine the effect 

of various methods of nitrogen application for increasing nitrogen use 

efficiency in fine rice (O,yza saliva L.) using cv. supper Basmati. They found 

that the application of 100 kg N hi' showed the maximum number of tillers 

hilr' and 75 kg N hi' showed minimum tillers hilF1 . Similarly application of 

nitrogen by incorporating in between hills wrapped tissue paper produced more 

tillers hilF' than other treatments and the difibrences were signilicant. 



Devasenamma (2001) conducted a field experiment in Andhra Pradesh, India 

during the rabi season of 1996-97 to study the performance of rice hybrids 

(APHR-2. DRRH-1, MCIR-1, TNRH-16 and NLR-33358) at various nitrogen 

fertilizer rates (0, 60, 120, 180 kg hi'). They found that the highest number of 

tillers (464 inj and panicles (458 nf2) were produced by ARHR-2. 

Miumujan ci vi. (2001) conducted a field experiment at Gazipur in 1993 to 

detennine the effects of nitrogen (N) fertilizer and planting density on growth 

and yield of long grain rice. 'filler per plant increased linearly with the increase 

in N fertilizer levels. 

Sahrawat ci vi. (1999) also observed that nitrogen level significantly affected 

tillering in rice. The number of tiller hilf' increased significantly with 

increased nitrogen level (Maske civ!., 1997). 

liari ci vi. (1997) carried out an experiment with rice hybrids PMS 2A!IR 

30802 to study the effect of different levels of nitrogen and observed 

significant increase in productive tillers hilf' with increasing levels of nitrogen 

from C) to 150 kg ha4 . 

BINA (1996) reported that the effect of different levels of nitrogen was 

significant for number of tillers hill' 

Chander and Pandey (1996) found that application of 120 kg N hi' resulted in 

significant increase in number of productive tillers hill1  compared to 60 kg N 

hi'. 

Kumar cliii. (1995) stated that an increase in N levels from 80 to 120 kg ha" 

significantly increased total tillers hill'. 
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Thakur (1993a) observed that increasing levels of N increased the productive 

tillers nc2. Ghosh cial. (1991) observed that application of N increased the 

number of productive tiller hill1 . 

Pandey ci al. (1991) concluded that higher grain yield from the increase in 

nitrogen level might be attributable to increase in productive tiller hill". The 

application of 90 kg N ha" resulted in higher number of productive tiller hilt" 

(Dubey ci of. 1991) 

idris and Matin (1990) noticed that the maximum tiller hill" was produced with 

140 kg N ha" which was statistically similar to those with 60, 80. 100 and 120 

kg N hi'. The minimum tillers hill" was obtained from the control treatment (0 

kg ha"). 

Mirza and Reddy (1989) concluded that increase in N levels significantl 

increased the total tiller hill 

Kamal ci at (1988) concluded that the highest rate of nitrogen (120 kg ha") 

fertilizer gave the maximum number of tiller hill' which was significantly 

grater than all other treatments. Nitrogen application from 0 to 120 kg ha" in 

three split dressings increased number of tillers (Reddy ci at. 1988). 

Mondal ci al. (1987) stated that increasing rate of N from 40 to 160 kg ha1  

increased the numbers of productive tillers hill'. 

Nossai and Vargas (1982) stated that number of tillers hill' and panicle length 

was increased linearly with increased N level. Increasing rate of nitrogen 

application increased number of tillers p]anf' (Dixit and Singh. 1980). 



2.1.1.3 Panicles m' 

Shaniia and Dadhich (2003) conducted an experiment using rice cultivars Mahi 

Sugaudha, Pusa Rasmati- I and Basmati-370 and the N rate was (0. 40, 80 or 120 

kg N hi') in Rajasthan. India during the rainy season of 1997 to detenuine the 

effects of N oil the yield of the crops They found that Basniati- I give highest 

number of panicles n12  (336) than others. Yield attributes of the crop increased 

with increasing rates of N. 

Ttuiio ci al. (2002) conducted a field experiment at Central Luzon State 

University Munoz, Nueva, Ecija, Philippines, during the wet season (July-

October) of 1998-99 with the aim to determine the pertbrrnance of two scented 

rice cultivars i.e., Kasturi and Basmati 370 under different nitrogen rates (0, 30, 

60, 90, 120 and 150 kg haj. They Imrnd that among the N rates by receiving 

60 and 90 kg hi' N. Basmati-370 produce maximum panicle m 2  among the 

other rates of nitrogen. 

ihomass and Martin (1999) conducted a field experiment to develop a suitable 

integrated nitrogen management practice for wet seceded rice in Taniil Nadu, 

India during 1994-95. The different integrated nitrogen management practices 

used were Ses!'ania mci rates of green manure (GM), Azolla (AZ) as biological 

fertilizer and prilled urea (PU) at different levels (0, 75, 100, 125 and 150 kg 

hi') as chemical fertilizer. They found that the integrated use of green manures 

and biological fertilizers along with chemical fertilizers has a positive effect on 

the number of panicle n1. 

2.1.1.4 Panicle length 

Sharnia and Dadhich (2003) conducted a field experiment in Rajshthan, India 

during the rainy season of 1997 using rice cu.ltivars Mahi Sugandha, Pusa 



Basmati-1 and Basrnati-370 and supplied with 0, 40, 80 and 120 kg N hi'. to 

detennine the effrcts of nitrogen on the yield of the crops. The Pusa Basrnati-1 

produced the maximum panicle length (25.1 cm) 

Sarkar ci iiI. (2001) conducted a field experiment during the kharif 1995 in Vest 

Bengal. India to evaluate the perfommnce of 3 rice cultivars (LET 12199, JET 

10664 and lET 15914) treated with 5 diflèrent nitrogen fertilizer levels (0, 40, 80. 

120 and 160 kg hit).  lET 12199, treated with 80 kg N hi' gave the highest values 

for panicle length (25.77 cm): lET 10664 and LET 15914 also perthrmed well. 

Freitas ci al. (200 I) conducted a field experiment in Mococa. Sao, Paulo. Bazil 

during 1997-98 and 1998-99 to evaluate the response of three new rice 

cultivars (JAC-101, IAC-102 and IAC 104) grown under irrigated conditions N 

fertilizer was applied as urea (at the rate of 0, 50, 100 and 150 kg hi') 33% at 

seedling transplantation. and 33% at 20 and 40 days. They found that panicle 

length of three cultivars was significantly affected by N treatments. 

the panicle length increased significantly with the increasing level of nitrogen 

from 0 to 75 kg hi' (Azad ci al., 1995). Panicle n12, panicle length increased 

due to application of 60 kgN hi' (Singh and Singh, 1993). 

Idris and Matin (1990) concluded that the rate of nitrogen application 

influenced panicle length positively. Increasing N levels increased panicle 

length significantly (Rafey el ci., 1989). 

Sharma and Mishra (1986) Ibund that the maximum length of panicle was 

recorded with higher nitrogen level. The application of different levels of nitrogen 

on rice increased panicle length significantly (Awan cial., 1984). 
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2.1.13 Number of grains panicle-' 

Subhendu ci al. (2003) conducted an experiment to evaluate the effect of N 

split application (during transplanting, tillering and panicle initiation: 

transplanting, tillering, panicle initiation and 50% flowering and 10 days after 

transplanting, panicle initiation and butting) on the yield and yield components 

of rice cultivars BRT-5204, MTU-1010 and IR-64 in Rajendranagar, 

Hvderabad, Andhra Pradesh, India. They found that the application N (120 kg 

ha4 ) as urea in equal splits during transplanting, tillering, panicle initiation and 

50% tlowenng resulted in the highest number of grains per panicle (89.8) in 

MTU- JO 10. 

Mendhe ci al. (2002) conducted a field experiment at the National Agriculture 

Research Project-Navegaon Bandh, Maharashtra, India, during the kharif 

season of 1998-2000 to study the perfonnance and nitrogen requirement of 

promising cultivars of transplanted paddy (Sye-92-27-1 1, SKI-6-9-27. Syc-

116, 225-5-9-2 and Suraksha). They found that 125 kg N hi' significantly 

increased the number of grains per panicle (130.09) in Suraksha compared to 

100 kg N hi'. 

Tunio ci at (2002) conducted a field experiment at Central Luzon State 

University Munoz, Nueva. Ecija, Philippines, during the wet season (June-

October) of 1998-99 to evaluate the performance of two scented rice cultivars 

i.e. Kasturi, and Basmati-370 under different nitrogen rates (0, 30, 60, 90, 120 

and 150 kg ha). They found that Basmati-370 produce more filled grains per 

panicle. The nitrogen rates of 60 and 90 kg ha4  proved to be the best among 

the rates evaluated in terms of filled grain per panicle. 



Ehsanulla ci al. (2001) pointed out that the nitrogen level of 125 kg hi' 

produced maximum number of grains panicle'. The number of grains panicled 

increased with increasiiig rate of nitrogen from 0 to 60 kg hi' (Rafey ci al., 

1989). Nitrogen significantly influenced the number of grin panicIe (Bhuiyan 

ci as'., 1989). 

Thomas and Martin (1999) conducted a field experiment to evaluate the 

integrated nitrogen management practice for wet seeded rice in Tamil Nadu, 

India during 1994-95. The different integrated nitrogen management practices 

used were Se.chania rostrau.i as green manure (GM), Azolla (AZ) as biological 

fertilizer and Filled urea (PU) at different levels (0, 75. 100. 125 and ISO kg N 

hi') as chemical fertilizer. They found that integrated use of green manures 

and biological fertilizer along with chemical fertilizers has a positive etièct on 

the number of filled grains per panicle. 

Maskina and Singh (1987) stated that nitrogen fertilizer application at 90, 120 

and 150 kg had  influenced number of grains paiucle' in rice. 

Rabman ci al. (1985) noted no significant iniluence of nitrogen on grains 

panicl&' of rice. 

2.1.1.6 1000-grain weight 

Lawal and Lawal (2002) conducted three field experiment during the rainy 

season of 1996. 1997 and 1998 in Nigeria to evaluate the growth and yield 

responses of lowland rice to varying N rates and placement methods. The 

treatment consisted of four N rates (0, 40, 80 and 120 kg hi') and two fertilizer 

placement method (deep and surface placement). They found that the nitrogen 

rate upto 120 kg had  has a positive effect on the 1000-grain weight. 
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Rodriguez ci cii. (2002) carried out an experiment in Araure, Portuguesa state 

(Venezuela) during the rainy season of 1998 to evaluate the response of rice 

eultivars Fonaiapl and Cimarron at two different rates of nitrogen (150 and 200 

kg N hi'). They found that nitrogenous fertilizer supplied @ (150 and 200 kg 

hi') has a positive effect on 1000-grain weigbt(28.979) of both cultivars. 

Ehsanullah ci al. (2001) conducted a field experiment a field experiment to 

evaluate the effect of split application of nitrogen at three difiCrent stages like 

sowing, tillering and panicle emergence 	125 kg N hi'. They tbund that the 

split application of N fertilizer at difiCrent growth stages significantly afiCcted 

the 1000 grain weight. 

Deva Senamma ci al. (2001) conducted a field experiment in AncThra Pradesh, 

india during the rabi season of 1996-97 to study the performance of rice 

hybrids (APIIR 2, DRRH I. MGR I, TNRH 16 and NLR 33358) at various N 

fertilizer rates (0, 60. 120 and 180 kg N haj. They found that the TNRH 16 

exhibits the highest 1000-grain weight (20.50 g) than others. 

Bindra c/cd. (2000) conducted a field experiment in Malan, Himachal, Pradesh, 

India during the rainy season of 1996 and 1997 to detenDine the effect of 4 N rates 

(0, 30, 60 and 90 kg hi') and 2 transplanting dates (7 and 14 July) on scented rice 

cv. Kasturi. They found that crop transplanted on 7 July give 2.261/0 higher 1000-

grain weight, respectively than those that transplanted on 14 July. The higher N 

response was observed with 30 kg ha" during 7 July transplanting, followed by 60 

kg ha". 

Sadeque etal. (1990) conducted an experiment with 50, 100 and 120 kg N ha" 

and reported that 50 kg N ha" gave the maximum 1000-grain weight. 
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Increasing levels of nitrogen significantly increased 1000-grain weight only up 

to 80 kg N ha4  (Thakur, 1991). 

There was an increased trend of 1000-grain weight with an increased level of 

nitrogen up to 80 kg hi' (Islam ci at, 1990). 

Bhuiya etal. (1990) reported that application of N at 0-60 kg ha1  increased the 

weight of 1000-grain. Increasing N levels from 40 to 160 kg hi' significantly 

increased the I 000-grain weight (Mondal ciot, 1987). 

Rahman et al. (1985) concluded that nitrogen rate had significant influence on 

grains panicle4  and 1000-grain weight of rice. Weight of 1000-grain was 

increased by the application of higher dose of nitrogen fertilizer (Awan ci at, 

1984). 

2.1.2 Grain and Straw yields 

Sidhu etcH. (2004) conducted field experiment from 1997 to 2001 in Indian 

Punjab. India to determine the optimum N requirement of Basmati rice in 

different cropping sequences i.e. fallow-Basmati rice-wheat, green manuring 

(GM: 50-days-old Seyhunia czcffle€ita). Basmati rice-wheat and OM-Basmati 

rice-sunflower. N fertilizers were applied at 0, 20, 40 and 60 kg hi'. Nitrogen 

fertilizers substantially increased the mean grain yield of Basniati tip to 40 kg 

N hi' in the fallow Basmati-wheat sequence while 60 kg N ha1  reduced 

Basmati yield. 

Singh ci al. (2004) conducted a field experiment during the rainy (kharil) 

season, in New Delhi India, to study the effect of nitrogen levels (0, 60, 120 

and 180 kg hi) on the yield nitrogen use efficiency (NUE) of the rice cultivars 

14 



Pusa Basmati-1 (traditional high avidity aromatic rice) and Pusa rice hybrid-JO 

(aromatic hybrid rice). They found that Pusa rice hybrid -10 had than the 

significantly higher value for the yield attributes and nutrient accumulation 

than the non-hybrid Pusa Basmali-I. The maximum grain yield (5.87 t had) 

was recorded at the highest level of N nutrient (180 kg N had) and was 4.2, 

15.5 and 39.3% higher than in the 120, 60 and 0 kg N ha treatments 

respectively. 

Jena ci cii. (2003) conducted field experiment on a Typic Haplaquept Orissa. 

India to evaluate the use efficiency of nitrogen and volatilization losses of 

amonia in rice by the tbllowing application of prilled urea (Pt)) and urea super 

granules (USO) at 76 and 114 kg N hi'. They found that deep placement of 

urea super-granules (USG) significantly improved grain and straw yield and 

nitrogen use efficiency of rice and reduced volatilization loss of amonia 

relative to the application of prilled urea. 

Wopereis ci al. (2002) stated that rice (cultivar ER 1529 and Jay in 1997 \VS 

and IR 1324-108-2-2-3 in 1998) yields increased significantly as a result of an 

extra late N application on to of two N dressings (applied of the onset of 

tillering and at panicle initiation) with a total of approximately 120 kg N hal' in 

farmers field. 

Choudhurv and Khanif (2002) pointed out that yield of rice significantl) 

increase with application of 120 kg N hi' over farmers practice (80 kg N hi'). 

Fageria and Baligar (2001) conducted a field experiment during three 

consecutive years (1995-96, 1996-97 and 1997-98) in Goias, Central Part of 

Brazil on a Haplaquept inceptisol. The nitrogen levels used were 0, 30, 60, 90, 
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120, 150, 180 and 210 kg N had. They found that nitrogen fertilizer application 

significantly increased grain yield. Ninety percent of the maximum grain yield 

(6400 kg hi') was obtained with the application of 120 kg N ha' in the first 

year and in the second and third years 90% of the maximum yiclds (6345 and 

5203 kg had) were obtained at 90 and 78 kg N hi', respectively. 

Geethadevi ci al. (2000) conducted an experiment during the summer season in 

Kaniataka. India to determine the eflècts of splil application of nitrogen and the 

liming of application on the growth and yield of rice cultivars KRH-I and Rasi. 

Nitrogen was applied at 120 kg ha in the form of urea, 50% was applied as 

basal rate to all treatments while the remaining 50% was applied in four splits 

at 21 days after transplanting, panicle initiation, boot leaf and 50% flowering. 

They found that higher grain yield (5950 kg hi') was recorded from KRH-1 

than Rasi (5181 kg hi) and also found that among the split application 

treatments nitrogen applied at 60 20 : 20 : 20 0 recorded significantly higher 

grain yield (6004 kg hi) than the recommended practice of 60 30 30. 

Sudhakar ci ci. (2001) carried out an experiment to evaluate the effeds of various 

rice cultivars and nitrogen levels on yield and economics of direct sown semidry 

rice during kharif 1996 and 97. They found that cultivar PMK-1 show the 

maximum grain and straw yield, net return and RC ratio. There was a significant 

increase in grain yield, straw yield, net return and B:C ratio with each increment of 

nitrogen application upto 125 kg hi'. 

Freitas ci ci. (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 

(JAC-101. IAC-102 and IA(.'-104) grown under irrigation. The nitrogen fertilizer 

was applied as urea (at, 0, 50, 100 and 150 kg haj 33% at seedling 
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transplantation and 33°/ at 20 and 40 days later. They found that cultivars 

responded significantly to N application and the average yield fbr three cultivars 

at higher N rates was more than 8 t ha* The cultivars IAC-104 and LA-WI 

presented higher grain yield than an IAC -102. 

Singh ci cii. (2000) stated that each iicrementa1 dose of N gave significantly 

higher grain and straw yields of rice over its preceding dose. Consequently the 

crop fertilized with lOU kg N hi' gave maximum grain yield (2647 kg ha1). 

Pusa Basinati-1 and Sugandha responded will to 100 kg N hi' with grain yield 

of 3180 and 2588 kg hi', respectively. However, Basmati 370 and BR 10 

responded only up to 80 and 60 kg N hi', with grain yield of 2286 and BR 10 

responded owing to higher yield. 

Rajorathinam and Balasubramaniyan (1999) conducted a field experiment in 

Tamil Nadu, India during 1996-97 and 1997-98 to study the response of rice 

(O,yza sat/va) hybrid CORH2 of diflèrent N levels (150, 200 and 250 kg hi') 

under lowland conditions. They found that grain yield of rice were highest 

(59.55 q hi') with the 200 kg N hi' treatment and straw yield was highest 

(79.45 q hi') upon treatment with 250 kg N hi'. 

Sahrawat c! al. (1999) found that N levels significantly affected the grain and 

straw yield. 

Rajarathinani and Balasubranianiyan (I 999b) reported that the higher grain 

yield of hybrid rice CoRH-2 was produced to the application of 200 kg N hi'. 

However, application of 250 kgN hi' reduced the grain yield significantly. 
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Rajarathinam and Balasubranianiyan (1999a) observed that there was no 

appreciable change in the yield due to application of higher dose of N above 

150 kg ha". 

The influence of two N levels (90 an 150 kg ha4 ) on the productivity of two 

rice hybrids (TNFI I and TNH 2) was evaluated in comparison with Rasi and 

Jaya as standard checks. The yield response to N application was significant tip 

to ISO kg ha4. The interaction etThct among the treatments was 1101 significant. 

Jaya produced the highest grain yield (5.1 t hi'). The experimental results 

indicate that the higher N application (150 kg ha4 ) is required to achieve higher 

grain yields in hybrid rice (Singh etal., 1998b). 

Devaraju cial. (1998) reported that KHR2 out yielded to JR 20 at all levels of 

N application ranging from 0 to 100 kg hi'. 

Singh ci al. (I 998a) studied the performance of three hybrids KB R 1, ProAgro 

103 and MGR I using Jaya and Rasi as standard checks at four levels of N (0, 

60. 120 and 180 kg hi'). They observed that the varieties responded linearly to 

the applied N levels up to 120 kg hi'. 

Singh (1997) found that the grain yield increased with each increment of N up 

to 80 kg hi' which registered the maximum yield. 

The performances of genotypes lET 5760, lET 5914 and ID' 8002 were 

evaluated agaiiist national check Pankaj and local checks Radlia and Rajshree 

at five levels of N (0, 40. 80. 120 and 160 kg hi'). It was observed that the 

genotype lET 8002 gave significantly higher grain and straw yie lds that did the 

other genotypes. Interaction efIèct of N levels and _genotypes was significant 
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for yield. At 01  40 and 80 N kg hi', rice genotypes Rajshree and LET 8002 

were at par and significantly superior to other genotypes (Singh and Kumar, 

1996) 

Grain yield differences among test hybrids and varieties were significant in 

different seasons. Varieties responded linearly to application of N level tip to 

120 kg had. The maximum grain yield was recorded in ProAgro-103. Jaya 

KI1R-1, MGR-1 and Rasi produced 5 to 14% less grain yield as compared to 

ProAgro-103 (Singli ci at, 1996). 

Kurnar c/al. (1995) reported that an increase in N level from 80 to 120 kg hi' 

significantly increased the grain and straw yields, but decreased the sterility 

percent. 

Hong c. al. (1995) found that the yield increased by reducing basal application 

of N 

Hossain ci al. (1995) reported that application of nitrogen up to 120 kg hi' 

increased the grain yield of rice. Rice yield increase with 40, 80 and 120 N hi' 

over the control was 24, 33 and 33%. respectively. They noted significantly 

higher yields with 80 and 120 kg N hit  than 40 kg N hi'. 

Thakur (1993a) stated that increasing levels of N increased the growth and 

yield attributes of rice significantly. 

Thakur (I 993b) concluded that most of the yield contributing characters 

particularly panicles ni2  and spikelets paniel&' increased with increase in N 

levels and followed this trend with the grain yield. 

19 



Thakur (1991) reported that increasing levels of N increased the yield and yield 

attributes of rice significantly. 

Jha etal. ([991) observed that a variety responded tip to 60 kg hi', but another 

two varieties up to 40kg N ha", beyond which the grain yield declined. 

Pandey ci al. (1991) found significant increase in yield with increase in N 

levels. Dwarf varieties gave significantly more yield than tall ones (except 

straw yield). The interactions of N with varieties revealed significant 

improvement in yield up to 90 kg N ha", for all the varieties except tall ones. 

Kandasamy and Palaniappan (1990) concluded that grain yield and panicle in--

increased increased with increasing N application. 

Katayania c/ cii. (1990) found that yield of Suweon 258 hybrid cullivar and IR 

24 increased as N level increased. 

Pandey c/ a.. (1989) found that grain yield of rice increased with N application 

up to 90 kg ha" 

Singandhupe and Rajput (1989) from all experiment with four N levels (0, 50, 

100 and 150 kg ha") and two varieties of rice (PR 106 and PR 109) stated that 

application of nitrogen up to 150 kg ha" increased both the grain and straw 

yield significantly compared with the unfertilized control. 

Mirza and Reddy (1989) concluded that increase in N level from 30 to 90 kg 

ha" significantly increased the grain and straw yields of rice. Reddy and Reddy 

(1989) also reported similar result with up to 120 kgN ha". 
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Thakur (1989) reported that grain and straw yields were significantly increased 

with increasing levels of nitrogen application. 

Hussain etal. (1989) carried out an experiment with rice cultivars Basniati 370 

on sandy clay loam soil with 0, 30, 60, 90, 120 and 150 kg N hi' and obtained 

grain yield 3.9 t hi' whereas application of 150 kg N hi'. 

Balasubramaniyan and Palaniappan (1989) observed that the grain yield of rice 

increased with increasing N levels. In general increasing the N level up to 150 

kg hi' was found to be the optimum. 

Subbiab ci al. (1988) conducted an experiment with two rice cultivars (IR 50 

and RI 20) each grown in two seasons and found that increasing N rates 

increased grain yield from 3.71 to 4.69 t ha in IR 20 and from 4.14 to 6.58 

hi' in IR 50 when both cultivars were grown in the kharif season. 

tvlilam ci al. (1988) conducted a field experiment with two rice cultivars 

Lernont and Newbonnet found that grain yield for 1)0th cultivars increased from 

4155 kg hi' without N to 6364 kg hi' with 168 kg N ha* 

Gill and Shahi (1987) concluded that the grain yield of rice increased 

significantly with an increase in N application from 60 to 150 kg hi' with 

significant difference between 60 and 120, 60 and 150 & 90 and ISO kg N 

hi'. 

Katoch etal. (1987) also observed that the increasing N levels raised the grain 

yield in general with 0 to 60 kg hi' of N but the straw yield did not differ 

significantly. 
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Grain and straw yields increased significantly at each successive level of N 

application, due to increase in the number of panicles 111-2,  length of panicle, 

spikelets panicle-1  and 1000-grain weight (Dalai and Dixit, 1987). 

Nitrogen application delayed flowering but the yield attributes were improved 

significantly. Grain and straw yields were also increased with every increase in 

N level by 20 kg ha1  (Rao and Raju, 1987). 

Budhar cial. (1987) reported that grain yield of rice was higher at 150 kg N ha1  

than that at 100 kgN ha'. 

Grain yield of rice significantly increased with increase in the level of N tip to 

1000 kg ha". The yield and yield attributes increased with increasing levels of N 

UI) to 100 kg ha" reflecting their effect on yield (Thakur and Singh, 1987). 

Significant increase in grain yield (49%) was observed with increase in N from 0 

to 20 kg ha". There was no improvement in yield with further increase in up to 

40 or 60 kg hi'. The effect of interaction between cultivars (CR 1016 and CR 

1018) and N levels was significant in respect of grain yield (Gosh ci at, 1987). 

Reddy ci al. (1986) observed that the grain yield of rice increased 

significantly with successive increment in the level of nitrogen from 30 to 90 

kg had. 

Kt,mar ci al. (1 986) stated that the grain yield and yield attributes of rice were 

significantly influenced by nitrogen. The maximum grain yield recorded 80 kg N 

ha" was due to the highest number of panicles m, increase iii panicle length and 

tilled grains panicles" which was significantly superior to 40 kg N ha" and 

control. 
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Reddy and Reddy (1986) in a field experiment showed that grain yield of 

lowland rice (cv. Tella Kamsa) increased significantly with increasing doses of 

nitrogen up to 120 kg had . However, the rate of increase in grain yield from 80 

to 120 kg N hi' was marginal. Khole and Mitra (1985) reported from an 

experiment that higher levels of nitrogen were effective for significantly higher 

yield of rice. 

Singh and Singh (1984) observed that the grain yield of rice increased 

significantly with each increment in the level of nitrogen producing higher 

panicles 	panicle weight and 1000-grain weight. 

Awan c/al. (1984) studied the effect of different N levels (46.92 and 138 kg hi 

')on rice (lR 6) and obtained the maximum grain yield (8.1 t hi') with 138 kg N 

hi'. The grain yields from all the fertilizer treatments were significantly higher 

than that of control. 

Awan ci cii. (1984) reported that application of different levels of nitrogen 

increased grain and straw yields of rice significantly. 

An additive element trial with BR 3 and BR 4 rice was carried out at BAU fhrrn 

and farmer's fields during 1980-82 by Eaqub and Mian (1984). Their 

experimental results showed that the application of N alone significantly 

increased the grain yield. 

Thind c/al. (1983) studied the influence of nitrogen application on grain yield of 

rice and observed that increasing rates of N application increased the yield 

significantly tip to 180 kg N hi'. 

Subbiah (1983) obtained significantly higher grain yield of rice with 120 kg N 

hi' than 40 kg N hi'. 
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Singh and Kumar (1983) conducted a field experiment with five levels of 

nitrogen 0, 29, 58, 87 and 116 kg ha" on flooded transplant rice found 

significantly and consistent increase in the grain yield with the increase in the 

nitrogen level up to 87kg ha". 

Sadaphal a al. (1981) observed that the yield of grain increased with the 

increase in the rates of nitrogen. 

Mahayui and Nagar (198 I) reported from a field experiment that paddy yields of 

rice increased significantly through increasing of nitrogen rates from 50-150 kg 

N had . 

In an experiment with three rice varieties (Saket 3, Ratna and CR 4.4-I) and five 

levels of nitrogen (0, 20, 40, 60 and 80 kg ha"), Kumar and Sharma (1980) 

observed significant increase in grain yield from each additional dose of nitrogen 

over control. The yield increased significantly up to 40 kg N hal.  1-lowever, the 

differences levels of nitrogen over control. The yield increased significantly up 

to 40 kg N hi'. However, the differences in the levels of nitrogen 40, 60 and 80 

kg ha4  were not significant. 

Application of nitrogen significantly influenced the yield components of rice, 

Significantly increase in number of tillers panicles hill", panicle length, 1000-

grain weight and grain yield of rice (Sharma and Prasad, 1980). 

The maximum grain yield of rice was recorded with an application of 1 80 kg N 

ha", which was followed by 120, 60 and control. The response per kg N 

application was 24.0, 14.2 and 15.2 kg of rice at 60, 120 and ISO kg N ha", 

respectively (Singh and Paliwal, 1980), 
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ChAPTER 3 

MA'I'ERIALS AND ME'I'HOI)S 

This chapter presents a brief description about the work which is related to the 

experiment. It represents a brief description about the experimental site, soil, 

climate, crops, treatments, experimental design followed, land preparation. 

seed! ing transplanting, intercultural operations, harvesting, data recording, 

collection and preparation of soil and plant samples and the methods for the 

chemical and statistical analysis. 

3.1. Experimental site and season 

The experiment was laid out in the non calcarious Dark Grey Floodplain soil of 

	

tr 	Sher-e- Iangla Agricultural University. Sher-e- Bangla Nagar, Ohaka. This soil 
-. 

belongs to the Modhupur tract (AEZ 28). The selected plot was medium high 

land and the soil series was tejgaon series. The soil characteristics were silty 

loam in texture with pH value 6.5 and C:N ratio 8:1. The site of the 

	

. 	experimental plot is in the 23°74' latitude and 90°35 longitude with an 

elevation of 8.2 in above sea level (Anon, 1989) 

0 

3.2. Climate 

The climate of the experimental area is characterized by sub-tropical 

* 	accompanied by bright sunshine, high rainfall associated with moderately high 

temperature during Aman (May-November) Season 

3.3. Plant materials 

One modern rice variety BRRI dhan 44 was tested. The life cycle of this variety 

ranges from 150-155 days. Seed of the variety was collected from Breeding 

Division of Bangladesh Rice Research Institute (BRRI). 
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3.4. Treatments 

There were four levels of nitrogen. Nitrogen was assigned in the main ptot 

while spacing in the sub-plot. 

The experimental trealments are as follows: 

Nitrogen : 4 levels 

N0 	: 0 Kg N hi' 

40 Kg N hi' 

80 Kg N hi' 

N,20 	: 120 Kg N hi' 

Spacing (row to row distance X  Plant to plant distance): 3 

25 cm X  25 cm 

25 cm X  20 cm 

S3 	: 25cm x 15cm 

Every treatment received P. K, S and Zn as basal doses. The rates and sources 

of nutrients used in the study are given in Table 1. 

Table I. Nutrients, their sources and rates used for the experiment 

Name of the fertilizer Rate (kg h15 Chemical formula 

Nitrogen O. 40, 80 and 120 CO(NH2)2  

Triple super 1)hosPhate (TSP) 126 Ca (ll2PO,)2  

Muriate of potash (MOP) 130 KU 

Gypsum 	- 60 CaSO4, 21-10 

Zinc oxide 2 ZnO 
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3.5. Experimental design and layout 

The experiment was laid out in a split plot design with three replications 

whereas nitrogen was in the main plot and spacing in subplot. The size of the 

unit plot was 4.0 in x 3.0 in. 'l'otal plots in the experiment field were 36. There 

were I m drains between the blocks. The treatments were randomly distributed 

to each block. 

3.6. Land preparation 

Land preparation was started on 10 July 2007. The land was prepared by 

repeated ploughing and cross ploughing followed by laddering. After uniformly 

levelling and puddling, the experiniental plots were laid out as per treatments 

and design of the experiment. 

3.7. Seedling raising 

A well puddled land was selected for seedling raising. The sprouted seeds were 

sown uniformly at 6 July. 2007 and covered with a thin layer of tine earth. 

Proper care of the seedlings was taken in the nursery. 

3.8. Fertilizer application 

All the fertilizers with 1/3 portion of total N were added to the soil during final 

land preparation. Urea was applied in three equal splits. The second split on 11 

September. 2007, 32 days after transplanting and third split on 2 October, 2007, 

52 days after transplanting. The fertilizers were mixed throughly with the soil 

by hand. 

3.9. Transplanting of seedling 

Thirty two days old seedlings were uprooted carefully from the seedhed and 

transplaiited in the experimental plots on 09 August 2007 following different 

spacing. Three seedlings were transplanted in each hill. 
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3.10. Intercultural operations 

Intercultural operations were done for ensuring and maintaining the normal 

growth of the crop. The detailed intercultural operations were recorded in the 

'Fable 2. The 11ollowing intercultural operations were done as and when 

required. 

3.11. Irrigation 

After transplanting 5-6 cm water was maintained in each plot through irrigation 

during the growth period. 

3.12. Weeding 

The crop was infested with some common weeds, which were controlled by 

uprooting and remove them three times from the field during the period of 

experiment. \Vceding was done after 15. 32 and 52 days of transplanting. 

3.13. Disease and insect pest control 

There were sonic incidence in insects specially grasshopper. rice stemborer. 

rice ear cutting caterpillar, thrips and rice bug which were controlled by 

spraying (7uratter 5 G and Suniithion. Narrow brown spot of rice was 

controlled by spraying Tilt. 

3.14. Harvesting and threshing 

The crop was harvested plot wise at maturity from 3 December, 2007. The 

harvested crop of each plot was bundled separately and brought to the threshing 

floor. The harvested crops were threshed, cleaned and processed. Grain and straw 

yields were recorded plot-wise and moisture of straw was calculated on oven thy 

basis. Grain and straw yields were converted into t ha". 
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Table 2. Intercultural operations done during the field study 

Intercultural operations Working date 

First ploughing of the field 10-7-07 

Second ploughing and laddering 20-7-07 

Third ploughing and laddering 30-7-07 

Final 	ploughing, 	plot 	preparation 	and 	application 	of 

fertilizers (TSP, MP, Gypsum, ZnO) 

3-8-07 

Intercultural operations - Working date 

Transplanting of seedlings 9-8-07 

First split application of urea and first weeding 24-8-07 

Second split application of urea and second weeding 11-9-07 

Third split application of urea and third weeding 

Insecticides spraying - 

i.Curatter 5 C (granular) 

ii.Sumithion 

Harvesting and threshing - 

2-10-07 

10-9-07 

19-9-07 

 -- 	3-12-07 to 

7- 12-07 
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3.15. Data collection and recording 

Six hills were selected randomly from each unit plot prior to harvest for 

recording data on crop I)araneters  and the yield of grain and straw were taken 

plot wise. 

The following parameters were recorded at harvest. 

	

i. 	Plant height (cm) 

	

ii 	Number of tillers hill 4  

	

jil 	Number of effective tillers hilI' 

	

IV 	Panicle per 

	

V. 	Panicle length (cm) 

	

Vt. 	Number of grains panicle' 

	

vii. 	\Veight of 1000 grain (g) 

	

viii 	Grain yield (t hi') 

	

ix. 	Straw yield (I hi') 

3.15.1 Data collection 

3.15.1.1 Plant height 

(4Ct)  

Plant height was measured from the base of the plant to the tip of the lallest 

l)alicle. 

3.15.1.2 Number of tillers hilr' 

1'illers which had at least one leaf visible were counted. It includes both 

productive and unproductive tillers. 

3.15.1.3 Number of effective tillers hilF' 

The panicles that had at least one grain were considered as hearing tillers. 
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3.15.1.4 Number of panicles per rn 2  

Panicles 111-2  was also counted. 

3.15.1.5 Panicle length 

Panicle length was measured from the basal itode of rachis to the tip of the 

paincle. 

3.15.1.6 Number of grains pankle' 

Number of grains panicle' was counted. 

3.15.1.7 Weight of 1000-grain 

One thousand grain was counted from the seeds obtained from the samples 

plants and weighed by using an electric balance. 

3.15.1.8 Grain and straw yields ha' 

After harvesting of the crop, grain yield of each unit plot was dried and weight. 

The result was expressed as kg ha' on 14% moisture basis. After harvesting of 

the crop, straw yields obtained from each unit Plot were dried and weighed 

carefully. The results were expressed as kg had  and expressed on oven dry 

basis. 

3.16 Statistical analysis 

The data were analyzed statistically by F-test to examine whether treatment 

effects were significant (Gomez and Gomez, 1984). The mean comparisons for 

the treatments were evaluated by DMRT (Duncau's Multiple Range Test). The 

software package, MSTATC was followed for statistical analysis. 
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CHAPTER 4 

RESULTS AND DISCUSSION 

A field experiment was carried out with four levels of applied N and three 

spacing to study the response of BRRI dhan 44. Ilie experiment was laid out in 

it split plot design where nitrogen levels were assigned to main plot and spacing 

to sub-plots. The N levels were 0, 40, 80 and 120 kg haS' (for high yield goal on 

the basis of soil test value) and the spacing was (25 ciii X  25 cm, 25 cm X  20 

cm and 25 cm > 15 cm). Experimental results have been presented and 

discussed in this chapter. 

4.1. Effect of nitrogen 

4.1.1 Plant height 

The application of nitrogen signihcantly increased plant height of rice. The 

highest plant height (119.8 cm) and the lowest (100 cm) were tbund in N120  and 

N: treatments, respectively (Table 3). Similar finding was reported by Lawal 

and Lawal (2002), who disclosed that plant height increased significantly due 

10 nitrogen application. The increase in plant height due to application of 

nitrogen might be associated with stimulating effect of nitrogen on various 

physiological processes including cell division and cell elongation of the plant. 

4.1.2 Number of tillers hilr' 

The application of N significantly increased the tiller number of rice (Fig. I). 

The highest tiller number hillS' in N1 , plots were 16.20 and the lowest (9.65) 

tiller number was found in N11  treated plot. The improvement in the formation 

of tillers with N application in the present experiment might be due to increase 

of nitrogen availability which enhanced tillering. Singh and Singh (2002) ibund 

similar result. 
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Fig. 1. Effect of different N levels on number of tillers hill' of BRRI dhan 44 

(LSDo.s : 1.214) 

4.1.3 Number of effective tillers hill4  

The number of effective tillers hilF' was significantly influenced by nitrogen 

application (Fig. 2). The highest uwuher of effective tillers hill1  (13.17) was in 

N 1  trealed plots, and the lowest (5.41) in N o  plots. Adequacy of nitrogen 

probably thvored the cellular activities during formation and development 

which lead to increased number of effective tillers hilF'. 
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Fig. 2. Effect of different N levels on number of effective tillers hilE' 

LSD0•05 : 0.602) 



4.1.4 Panicle rn 2  

The number of panicle m 2  was significantly influenced by nitrogen application 

(Table 3). The highest number of panicle n1 (274.7) was found from N 

treated plots, and the lowest (113.4) in No  plots. Adequacy of nitrogen probably 

favored the cellular activities during formation and development which led to 

increased number of panicles m 2. 

4.1.5 Panicles length 

Panicle length was influenced significantly by nitrogen application (Table 3). 

mc highest panicle length (27.44 cm) was observed in No and the lowest 

(19.46 cm) in N113reatments N41, and N12 , were found statistically similar in 

obtaining panicle length. It reveals that panicle length increased with the 

increased of N level upto 80 kg ha4  after which there was retardation effect. 

Azed ci al. (1995) observed that panicle length increased significantly with 

nitrogen application. Nitrogen takes part both in panicle formation and 

elongation. For this reason panicle length increased with increasing of nitrogen 

level. 

4.1.6 Grains panicle-1  

The application of nitrogen significantly increased the number of grains 

panicle '. The number of grains panicle-1  were 107.0, 152.8, 186.4 and 166.2 in 

N1 1. N41,. N 1, and N120  plots, respectively (Table 3). Adequate supply of nitrogen 

contributed to grain formation that probably increased the number of grains 

panicle* There was progressive increase of grains panicle- ' with the increase 

of N level upto 80kg N haS' after which there was negative etIect of N in rice. 

It might he due to higher accumulation of N in vegetative parts with lower 

partitioning of dry matter to the grains. The present results explicitly confirm 
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similar results obtained by Bhuiya ci al. (1989) who reported that grains 

panicl&' were increased significantly due to nitrogen application. 

4.1.7. 1000 grain weight 

The application of nitrogen had a significant effect on 1000 grain weight. The 

average 1000 grain weight in No  plots was 23.60 g. in N10  plots 25.28 g, in N 0  

26.72 y  and in N120  26.04 g (Table 3). The weight of 1000 grain increased with 

the increased of N level upto N89  after which there observed a slight declination 

weight of 1000 grain. 

4.1.8. (;rain yield 

The different levels of N application significantly increased the grain yield of 

rice. Result revealed that there was sharp increase of yield t hi' with increased 

of N level upto N80  after which there observed declinatioti of yield t ha" due to 

higher vegetative growth with low partitioning of di3 matter in the grain. The 

yield was found 2.5 It ha", 4.10 t hi', 5.26 t ha", 4.58 t hi' in No.  N40, N 9  and 

N12( 1 plots, respectively (Table 3). 

4.1.9. Straw yield 

The application of N significantly increased the straw yield of rice (Table 3). 

The average values of straw yield was 3.15 1 ha". 3.84 I 	5.81 t hi' and 

4.58 t ha" in N0. N49. N and N120 plots, respectively. There was a successive 

increase of straw yield with the increase of N upto 80 kg ha" after which straw 

yield reduced. Nitrogen influenced vegetative growth in terms of number of 

tillers hilt' which resulted in increased straw yield. 
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Table 3. Response of yield and yield contributing characters of BRRI dhan 

44 to different levels of nitrogen 

louD 
Plant Panicle Panicle Grain Grain 

N 
height 2  s ni length panid& 

grain 
yield 

Straw yield 

levels weight (t ha') 
(cm) (No.) (cm) (No.) 0ha') 

(g) 

No  lOOd 113.4c 19.46c 107.Od 23.601) 2.51d 3.15d 

107.7c 232.1b 25.35b 152.8c 25.28a 4.10c 3.84c 

115.71) 274.7a 27.44a 186.4a 26.72a 5.26a 5.8 Ia 

N I 19.8a 246.Th 25.051) 166.21) 26.04a 

2.014 

4.581) 4.581) 

LSD50  3.039 16.37 0.963 8.119 0.238 0.346 

CV (%) 3.58 4.86 2.29 3.05 4.58 3.55 4.60 

Treatments: 

No 	:OKgNhi' 

N40 	: 40 Kg N ha 

80 Kg N haS ' 

N120 	: 120 Kg N liii 

36 



4.2. Effect of spacing 

4.2.1 Plant height 

There was non significant variation observed among different spacing with 

respect to plant height. However, the tallest plant height was found in S3  (112.8 

cm) and the shortest plant height (109.8 cm) was found in S (Table 4) Non 

significant eflècl of spacing on number of plant height was also reported by 

Hossain ci at (1989) who noticed that number of plant height did not differed 

among the spacing. 

4.2.2 Number of tillers hiIF' 

There was non significant variation among different spacing with respect to tiller 

number hiw'. Ilowever, the highest number of tillers hilF' was found in 53  

(13.74) and the lowest tiller munber hill (13.20) was found in SI  (Fig. 3). Non 

significant effect of spacing on number of total tillers hillS' was also reported by 

Uossain ci al. (1989) who noticed that number of total tillers hillS' did not differ 

among the spacing. 

13.8 

13.7 

13.6 

13.5 

-*-. 13.74 

 

1 2.9 

U.S 

SI 	 52 	 53 

Spacing 

Fig. 3. Effect of different spacing on number of tillers hilE' of BRRI 

dhan44 (LSI) c : 1.214) 
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4.2.3 Number of effective tiller hillS' 

Spacing had non significant effect on effective tillers hilF'. The results 

indicated that numerically maximum number of effective tillers hi1l' (10.80) 

was produced from N$!I and the lowest number (10.32) was found in No  

treatment (Fig. 4). The reason for having no difference in producing effective 

tillers hilr' might be due to the same variety. This was confirmed by 

Chowdhwy ci at. (1993) and BRRI (1991) who stated that effective tillers hill' 

varied with variety. 

10.9 

10.8 

10.7 

10.6 

io.s 
V 

10.4 

InS 

IU2 

10.1 

10 

3) 	 32 	 33 

Spacing 

Fig. 4. Effect of different spacing on number of effective tillers huE' of BRRI dhan 44 

(LSI) 0.05: 0.602) 
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4.2.4 Panicle rn 2  

Spacing had significant effect on panicles nf (Table 4). The results indicated 

that highest number, of panicle n12  (237.1) was produced from N8  and the 

lowest number (196.7) was found in Ni) li-eatment. The reason for significant 

difference in producing panicle ni'2  might be due to the same variety. This was 

confirmed by Chowdhurv etal. (1993) and BRRI (1991) who stated thai 

panicle 1112  varied with spacing variation. 

4.2.5 Panicle length 

There was significant effeci of spacing on panicle length (Table 4). The highest 

and lowest value were 24.88 cm and 23.74cm for S3 and Si respectively 

4.2.6 Grains panicle-1  

The results revealed that the number of grains panicle" was non significantly 

influenced by spacing. Table 4 showed that 5, (25cm x 25 ciii) produced 

numerically maximum number of grains panicle" (154.6). The minimum number of 

grains panicle" was found in 52 (25 cmx 20 cm) (152.10). 

4.2.7. 1000 seed weight 

Results revealed that 1000 grain weight was not significantly differing among 

the spacing treatments. The average weight in S, plots was 25.44 g. in S2  plots 

25.27 g and in S. 25.52 g (Table 4). 

4.2.8. Grain yield 

The grain yield of rice varied significantly among differed spacing. The 

highest grain yield was found in S3  (4.66 t hit).  The lowest grain yield was 

found in S (4.11 t ha') which was statistically similar to that of S  (4.26 

ha") (Table 4). 
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4.2.9. Straw yield 

The different rice spacing varied significantly in straw yield. The highest value 

was observed in 53 (4.18t ha1). The lowest value was observed S (3,66 t hi') 

which was statistically similar to 3.80 t ha" observed in S2  (Table 4). 

i'able 4. Response of yield and yield contributing characters of BRRI dhan 

44 to different levels of spacing 

1000 
Plant Panicle Panicle Grain (,ram 

grain Straw yield 
Spacing height rn'2  length panicle" yield 

ha ) (t weight 
(cm) (No.) (cm) (No.) (t ha') 

(g) 

S1  109.8 196.7 c 23.74 b 154.6 25.44 	- 4.11 b 3.66 h 

S2  109.9 216.4 b 24.35 a 152.1 25.27 4.26 b 3.80 b 

53  112.8 237.1 a 24.88 a 152.6 25.52 4.66 a 4.18 a 

LSD5 . NS 16.37 0.963 NS NS 0.346 0.238 

3.58 4.86 2.29 3.05 4.58 4.60 3.55 

Treatments: 

S, 	25 cm 11  25 cm 

S 	25 cm > 20cm 

53 :2ScrnxlScm 	 (1 . 
r(cC ia 
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4.3. Interaction effect of nitrogen and spacing 

4.3.1 Plant height 

The interaction effect of nitrogen and spacing was also statistically significant 

in respect of plant height (Table 5). The application of nitrogen increased plant 

height in all spacing treatments. The highest plant height of 121.7 cm was 

found in N1  29S treatment combination and the lowest was found in N9S1  

Ireatment combination (97.88 cm). 

4.3.2 Number of tillers hilr' 

The interaction effect of nitrogen and spacing was also statistically significant 

in terms of tiller production (Fig. 5). The maximum number of tiller (16.36) 

was found in Nj'l)S' treatment which was statistically similar lbllowed by 

N80S1. N12  S1  and N120S1  respectively. The minimum number of tillers (9.27) 

was found in N11S1  treatments that was statistically similar to NoS: and N0S3. All 

the interaction effect of nitrogen and spacing produced higher number of tiller 

hillS' in N40, NKO and N120  plots than those in corresponding N0  plots. 

18 
015.46 

-.46 0 16.04 a 16.36 0 16 2 
16 	 0 1463 

0 13.79 
14 	 0 12 88 0 12.970 iaog 

= 12 949 01019 

EUHUUHHUU 

\0Sl 	N0S2 	N0S3 N40S1 N40S2 \40S3 \<iSI \$OSZ NNOSI 'I20SI N121'12 \iZOSl 

Treatments combination 

Fig. 5. Interaction effect of nitrogen and spacing on the number of tiller 

hill' of BRRI dhan 44 (LSD 0.05: 1.214) 
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4.3.3 Number of effective tillers bill4  

The interaction effect of nitrogen and spacing was statistically significant in 

terms of number of effective tillers hilF' (Fig. 6). All the spacing produced 

higher number of effective tillers liill in N4, N1 and N1  plots than those in 

corresponding N0  plots. In N plots the highest number of effective tillers hill' 

was found in all spacing treatments. On the other hand in NO  plots the lowest 

number of effective tillers hilt' was found in all spacing treatments. 

16 

4. 	\ 	. 	c," 	%\  

Treatments Combinalion 

Fig. 6. Interaction effect of nitrogen and spacing on the number of 

effective tillers hilt' of BRRI dhan44 (LSD 	: 0.602) 

4.3.4 Panicles m 2  

The interaction effect of nitrogen and spacing was statistically significant in 

terms of number of panicles n12  (Table 5). All the spacing produced 

significantly higher number of panicle 111
2  in N49, N9 and N120  plots compared 

to those in corresponding N(, plots. In N 0  plots the highest number of panicles 
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was found in all spacing treatments. On the other hand in No  plots the 

lowest ntunber of panicle n12  was found in all spacing treatments. 

4.3.5 Panicle length 

The interaction effect of nitrogen and spacing was statistically significant in 

terms of panicle length (Table 5). All the spacing produced higher number of 

panicle length in N80  plots than those in corresponding No, N.h,. and N j2j1 plots. 

In Ngj , plots the highest number of panicle length (28.70 cm) was found in Si  

spacing treatment. On the other hand in N0  plots the lower number of panicle 

length (18.60 cm) was found in all spacing treatments and the lowest one was 

with the treatment N0S1  

4.3.6 Grains panicle-1  

The interaction effect of nitrogen and spacing was statistically significant in 

terms of grains panicle-'. Treatment N8  with all spacing produced always 

higher number of grains panicle compared to treatment combination of other 

spacing with N levels. Significantly the highest number of grains panicle-' 

(189.0) was observed in the treatment combination of NS which was 

statistically similar to 188.7 and 181.5 resulted from NS1  and N80S2  treatment 

combination, respectively. Of course N 121, level with Si  and  S  produced 

significantly higher grains panicle-' compared to N40  level with S and S,  while 

N4.S3 showed better performances than N): )S4. With all spacing N(p showed 

lower number of grains panicle-1  and the lowest number of grains panicle 

(100.0) was recorded from N1$3  

4.3.7. 1000 grain weight 

The interaction effect of nitrogen and spacing was statistically significant in 

terms of 1000 grain weight (Table 5). N80  plots gave the highest 1000 grain 

weight against all spacing treatments followed by N 120  and N40. N )  plots gave 
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the lowest values of 1000 grain weight ranging from 23.25 to 24.11 g against 

all spacing treatments. The highest 1000 grain weight (26.61) was ibund in 

NS3 treatment combination and the lowest value (23.25 g) was found in NS2  

treatment combination. 

4.3.8. Grain yield 

Interaction effect of N application and spacing was found significant in 

grain yield of the crop (Table 5). The highest grain yield was found 5.69 

hi' followed by 4.27 t hi', 4.20 t hi', 4.07 1 ha in combination treatments 

of N0S3, N)20S1 , N121)S2  and N,)S;  treatments, respectively. The above 

values showed that the application of 80 kg N hi' gave the highest amount 

of yield than other doses of nitrogen. No  gave the lowest amount of yield 

than others. Wittwer (1986) showed that some farmers of USA and 

Philippines produced very high rice yield 14.4 and 28.0 t had, respectively. 

4.3.9. Straw yield 

The combination effect of nitrogen application and different spacing was 

significant in producing straw yield (Table 5). In N80, the highest straw yield 

(6.25 1 haj was found with S and the lowest (5.58 t hi') value was found 

with S,. in N,20, the highest straw yield (4.69 t haj was found with S, and the 

lowest (4.43 t hi') value was found with S3 and in N,,. the highest straw yield 

(4.52 1 hi) was found with S;  and the lowest (3.49 t haj value was observed 

with S,. All the above straw yield values showed that the highest straw yield 

6.25 t hi' was obtained with the treatment combinations of Nw x S (25 cm x 

IS cm) and the lowest (2.67 t hi') straw yield from N0S, In N0  the values of 

straw yield with all spacing lower yield compared to those of the other N levels 

with all the spacing. Singh ci al. (2000) stated that each incremental dose of N 

gave significantly higher grain and straw yields of rice over it are the preceding 

dose. 
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Table 5. Yield and other crop characters of BRRI dhan 44 as affected by the 

interaction effect of nitrogen and spacing 

Treatment 

combinati 

on 

Plant 

height 

(cm) 

Panicle 

m4  

(No.) 

Panicle 

length 

(cm) 

Grain 
• panicte 

(No.) 

1000 

grain 

weight 

(g) 

Grain 

yield 

(t ha4) 

Straw 

yield 

(t ha') 

97.88f 84.53h 18.60d 1 12.Og 1 	23.45e 2.22e 2.67g 

N0 S2  99.09f 
f 	

109.2g 19.63d 109.Og 23.25e 2.43d 3.31f 

103.0 e 146.4f 20. (Sd I00.Oh 24.1 Ic 2.89de 3.47eV 

N4 S1  106.8d 218.le 25.21 c 145.0f 25.18d 3.17d 3.49e 

N40 8' 107.2 d 232.Od 25.33c 151.Oef 25.22d 3.51cd  

N40 S3 109.2d 246.1e 25.5k 162.3cd 25.45cd 4.10c 4.52cd 

Ngo 91  115.7 be 259.5cd 26.00bc 188.7a 26.61ab 5.00ab 5.58b 

N80  S2  114.3c 268.3bc 27.63ah 181.5ab 26.36ab 5.09a 5.60b 

N80  S3  117.2 be 

118.8 ab 

296.5b - 28.70a 189.Oa 27.2a 5.69a 6.25a 

N120  S 224.7a 25.16c 172.7bc 26.53bcd 4,27c 4.69c 

N1 20 5' 118.9 ab 256.1e 

259.4bc 

- 24.82e 166.8cd 26.25bc 4.20bc 4.62c 

N10  S3 121.7 a 25.16c 159.lde 25.34cd 4.07c 4.43d 

LSD 3.039 16.37 0.963 8.119 2.014 0.238 0.346 

CV (%) 3.58 4.86 2.29 3.05 4.58 3.55 4.60 
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CHAPTER 5 

SUMMARY AND CONCLUSION 

An experiment was conducted at the Agronomy Field of Sher-e-Bangla 

Agricultural University Farm, Dhaka during the aman season from Jul)-  17 to 

December 3, 2007, to study the effect of nitrogen levels and spacing on the 

yield and yield contributing characters of BRRI dhan 44. The soil of the 

expeninental filed belongs to Madhupur tract representing Tejgaon series. The 

experiment was laid out in a split plot design with three replications assigning 

N in the main plot and spacing in the subplots. The N levels were N (Control) 

and soil test based N rate for high yield goal (40, 80 and 120 kg N ha5.  The 

tested rice variety was BRRI dhan 44. There were 36 plots (4 x  3). each plot 

measuring 4 in x  3 m, the spacing were, S, (25 cm x  25 cm), S2  (25 cm x  20 

cm) and 53  (25 cm x  15 cm). All nutrients except N were added to soil at a time 

during flnal land preparation. Nitrogen was applied in three equal splits, the 

first application was made 15 days after transplanting (DAT). the second 

application was made 32 days after transplanting (DAT) and the third 

application was made 52 days after transplanting (DAT). 

All management practices and intercultural operations such as weeding, 

irrigation and pcst management were done as and when necessary. Six hills 

from each plot were selected randomly at harvest and tagged for taking data of 

plant height, number of tillers hilr', number of effective tillers hilF', panicle 

length. number of grains panicl&', panicle n1. grain yield and straw yield. 

Grain yield t hi' and straw yield t hi' were recorded from and grain moisture 

was recorded and grain yield was expressed at 14% moisture. Straw yield was 
C 	• --- \ . 

expressed on oven dry basis.  

te)4 
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The N fertilizer treatments diflèred significantly oil plant height, number of 

tillers bill', number of effective tillers hill4  except panicle length. The highest 

number of effective tillers (13.17), panicle mete((274.7), panicle length 

(27.44 cm), grains panicl&1(186.4), 1000 grains weight (26.72g), grain yield 

(5.26 t hi') and also straw yield (5.81 t ha]) were found in N level except 

plant height and number of tillers. 

Among the spacing, the highest plant height of 112.8 cm was found in S3  and 

lowest of that 109.8cm in S1 . The highest number of number of tillers bill' 

(13.74), number of effective tillers bilE' (10.80), panicle inete(2(237. 1). 1000 

grains weight (25.52 g), grain yield t hi (4.66) and straw yield (4.18 I ha]) 

was found in S;. 

The interaction between nitrogen and spacing had significant efièct on panicle 

length, On 1000 grain weight, number of grains panicle-'and number of filled 

grains panicle-'. The highest number of grains panicle" (189.0) and filled 

grains n12  (65920) was found in N80S3  plots and the lowest was found in N0S2  

(109.0) for grains panicle-' . 

The interaction efThct of nitrogen application and spacing was significant for 

grain yield and straw yield. The maximum grain yield (5.69 t hi') and straw 

yield of rice (6.25 t hi') was found in N0S3 plots and the lowest grain yield 

(2.22 t hi') and straw yield (2.67 t hi') were found in N,S,. 

Therefore, considering all these factors studied it is concluded that BRRI dhan 

44 could be cultivated with nitrogen @ 80 kg hi' along with hill arrangement 

at 25 cm X  IS cm for optimum yield in present situation. The result could 

further be verified doing research in different locations of the country. 
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APPENDiX 	 .: 
37-0 ?-b. 

iè 

Appendix 1. Morphological, physiological and chemical characteristics of soil 

A. Morphological characteristics 

Characteristics 	Experimental field 

Location 	 J\gTofl(Mfly Field Laboratory, SAU, Dhaka 

AEZ 	 Madhupur tract 

B. Physical characteristics 

type 

Drainage 

Topography 

Flood level 

Cropping pattern 

Characteristics 

% Sand 

% Silt 

% Clay 

Textural class 

Non calcareous Dark Grey Floodplain soils 

Moderate 	 - 

Above flood level (8.2 m) 

Rice crop grown year round (rice-rice) 

Experimental field 

36.90 

26,40 

36.66 

Clay loam 

C. Chemical characteristics 

Characteristics 	 - - Experimenial field 	- 
pH (Soil: water 	1:2.5) 5.68 

Organic matter (%) 0.82 

0.03 Tot a! N (%) 

Available P (pg g4) 11.02 

Available S (pg g') 13,10 

Exchangeable K (C mol kg' soil) - 0.10 

Cation Exchange Capacity (C mol kg' soil) 11.30 

c9 )4w 
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