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COMPARATIVE EFFECT OFNPK BRIQUETTESAND

VERMICOMPOST ON THEYIELDANDYIELD

CONTRIBUTING CHARACTERS OFAROMATIC RICE

BY

T. M. ASHADULHOSSAIN

ABSTRACT

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

Dhaka from November 2018 to May 2019. The experiment consisted single

factor: seven fertilizer management practice with NPK briquettes and

vermicompost viz. T1= No fertilizer (control), T2= Recommended fertilizers,

T3= NPK briquettes as recommended, T4= 75% NPK as NPK briquettes + 25%

NPK from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from

vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from

vermicompost, T7= 100% Vermicompost (20 ton/ha). The experiment was laid

out in Randomized Complete Block Design (RCBD) with three replications.

Different fertilizer management practices influenced significantly on all of the

parameters. Among the fertilizer management practices T4 (75% NPK as NPK

briquettes + 25% NPK from vermicompost) performed best in case of all of

the vegetative (Plant height,number of tillers, number of effective and

ineffective tillers and panicle length) and reproductive characteristics (days to

panicle initiation, no of grain per panicle, no of filled and unfilled grain per

panicle and1000 grain weight) and lowest result was observed from T1.

Maximum grain yield as well as straw yield was obtained from T4 (6.7 t ha-1

and 7.1 t ha-1). Harvest Index was the maximum for treatment T4 (48.9).
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CHAPTER 1

INTRODUCTION

Rice (Oryza sativa L.) is an important food crop of the world. It is the staple

food in South-East-Asia and at present more than half of the population

depends on this crop (Manzoor et al., 2006). Rice is also one of the most

important cereals of Bangladesh and occupies first position as staple food. The

demand for rice continues to increase owing to continued growth of population.

It is predicted that a 50% to 60% increase in rice production will be required to

meet demand for population growth by 2025 (Dobermann et al., 1998). Rice

varieties are classified as aromatic and non-aromatic varieties based on aroma.

Aromatic rice of all shapes and sizes available in the country represent the

greater genetic diversity witnessed in the various agro climatic regions.

Aromatic rice constitutes a small but special group of rice which are

considered best in quality. Short, medium and long grained aromatic varieties

are available. Aroma in scented rice depends on the levels of 2-

acetyl-1-pyrroline content and it varies with genetic and environmental

conditions (Nadaf et al., 2006). Nitrogen is the most important and key

nutrient for rice production all over the world for its huge requirements and

instability in soil. It is the most limiting element for increasing rice

productivity in the tropical countries like Bangladesh. By conventional

fertilizer application, one of the major problem is leaching loss of nutrients

especially nitrogen. The low use efficiency of N is because of various reasons

such as volatilization, denitrification, surface runoff, leaching losses and

ammonium fixation in soil, for phosphorus fixation with Fe and Al in acid soil

and with Ca, Mg in alkaline soil. More or less similar situation exists in case of

potassium. There it would be better if all the three major plant nutrients are

used in the briquette form (Kokare et al., 2015 and Rahman et al., 2016).

The NPK briquette is a mixture of urea, TSP and MoP which helps to reduce

the loss of nutrients in flooded condition. So, it is very much effective for tidal

flooded ecosystem. Fertilizer briquettes are hammered into the ground reduce

runoff, fxation, leaching, and volatilization loss (Bautista et al., 2001). In
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Bangladesh, yield of rice was increased by 15-25% while expenditure on

commercial fertilizer was decreased by 24-32% when fertilizer briquettes were

used as the source of plant nutrients. Deep placement of fertilizer briquettes is

environment friendly and economically beneficial (IFPRI., 2004).

Organic agriculture is one among the broad spectrum of production methods

that are supportive of the environment. The demand for organic food is

gradually increasing both in developed and developing countries with an

annual growth rate of 20–25 per cent (Ramesh et al., 2005). Compared to

conventional compost, vermicompost contains large amounts of total nutrients

with larger percentage of available forms. Valuable is the high number of

microorganisms and also considerable level of growth regulators such as

auxins, gibberellins, cytokinins. Vermicompost application accelerates the

ripening process of the crop of 1–2 weeks before with improving the quality

parameters of cultivated plants (Kovacik, 2014). It is eco-friendly, non-toxic,

consumes low energy input for composting and is a recycled biological

product (Lourduraj and Yadav, 2005). They have a high and diverse microbial

and enzymatic activity, fine particulate structure, good moisture-holding

capacity, and contain nutrients such as N, P, K, Ca and Mg in forms readily

taken up by plants (Khalil ei al 2011; Arancon and Edwards, 2009).

Vermicompost is slow releasing organic fertilizer and nutrients are available

for longer period of time. Vermicompost also improves soil structure, texture,

increases aeraetion, and improves water holding capacity. Hidlago et al., (2006)

reported that the incorporation of vermicompost increased plant growth, leaf

growth and root length. There is a good evidence that vermicompost promotes

growth of plants and it has been found to have a favourable influence on all

yield parameters of crops like, wheat, paddy, and sugarcane (Ismail., 1997;

Ansari., 2007). The suitability of vermicompost amended soil for sustaining

plant growth and biological activity is a function of physical properties and the

chemical properties which depend on soil organic matter. Soil plays a key role

in completing the cycling of major demands required by biological systems

decomposing organic wastes and detoxifying certain hazardous compounds.
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Therefore, the study will help us to compare the effect of both of those modern

fertilizer application tactics for searching the best strategy to get maximum

output with minimum inputs. Hence the objectives are-

 To study the efficacy of NPK briquettes and vermicompost on the yield

of aromatic rice, BRRI dhan 50

 To find out the suitable doses of NPK briquettes and vermicompost for

maximum yield of aromatic rice.



REVIEW OF
LITERATURE
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CHAPTER 2

REVIEWOF LITERATURE

2.1 Effect of Nitrogen on crop production

Of the 16 essential nutrient elements nitrogen is the major and primary

elements for the growth and development and better yield of crops. Plants

response best to nitrogen compared to other nutrient elements. Urea has been

found to be very effective nitrogenous fertilizers. Nitrogen is play pivotal role

at yield and yield attributes of rice.

Lukman et al. (2016) reported that the combined application of cow dung and

NPK fertilizer significantly increased most of the results obtained with regards

to locations compared to the control plots. The growth and yield parameters of

rice considered were significantly affected by the treatments except one

thousand grain weight. Application of 8 t ha-1 of cowdung in combination with

400 kg ha-1 NPK 20:10:10 gave the highest grain yield (5.77 t ha-1) at Sokoto

and it is recommended that application of 12 t ha-1 of cowdung in combination

with 300 kg ha-1 NPK 20:10:10 resulted in the best soil nutrient enrichment

and yield of rice in Sokoto and TalataMafara.

Murthy et al. (2015) conducted an experiment with an objective to revise the

existing fertilizer doses of major nutrients in Krishna Godavari delta regions of

Andhra Pradesh. Grain yield was increased by 11.5% and 6.3% due to increase

in recommended dose of N from 100% (120 kg ha-1) to 125% and 150%.

Mondal and Swamy (2003) found that application of N (120 kg ha-1) as urea in

equal splits during transplanting, tillering, panicle initiation and flowering

resulted in the highest number of panicle, number of grains panicle-1,

1000-grain weight, straw yield and harvest index.

Bayan and Kandasamy (2002) noticed that the application of recommended

doses of nitrogen in four splits at 10 days after sowing active tillering, panicle

initiation and at heading stages recorded significantly lower dry weight of

weeds and increased crop growth viz. effective tillers m-2.

Duhan and Singh (2002) conducted a field experiment and reported that the

rice yield and uptake of nutrients increased significantly with increasing N
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levels. Moreover, the application along with various green manures (GM)

showed additive effect on the yield and uptake of micronutrients. Under all

GM treatments, the yield and uptake were always higher with 120 kg ha-1 than

with lower level of nitrogen.

Munnujan et al. (2001) treated 4 levels of nitrogen fertilizer (0, 40, 80, and 160

kg ha-1) application at three levels each planting density (20, 40 and 80 hill

m-1) and conducted that the highest grain yield (3.8 t ha-1) was obtained with

180 kg N ha-1, which was similar to the yield obtained at 80 kg N ha-1 (3.81 t

ha-1).

Sarker et al. (2001) obtained the nitrogen responses of a Japonica

(Yumelvitachi) and an Indica (Takanari) rice variety with different nitrogen

levels viz. 0, 40, 80, and 120 kg N ha-1. They observed that application of

nitrogen increased grain and straw yields significantly but harvest index was

not increased significant.

Angayarkanni and Ravichandran (2001) conducted a field experiment in Tamil

Nadu, India from July to October to determine the best split application of 150

kg N ha-1 for rice cv. IR20. Data from the experiment revealed that that

applying 16.66% of the recommended N as basal, followed by 33.33% N at 10

DAT, 25% N at 20 DAT and 25% N at 40 DAT recorded the highest grain

(6189.4 kg ha-1) and straw (8649.6 kg ha-1) yields, response ratio (23.40) and

agronomic efficiency (41.26).

Shrirame et al. (2000) conducted an experiment during the kharif 1996 in

Nagpur, Maharastra, India on rice cv. TNRH-10, TNRH-13 and TNRH-18

were grown at 1, 2, and 3 seedlings hill-1 one seedling hill-1 showed

significantly higher harvest index.

Pully et al. (2000) observed that increased yield associated with application of

nitrogen stage, although booting stage nitrogen application had no effect or

shoot growth or nitrogen uptake. These preliminary results suggested a single

application of nitrogen is sufficient to maintain healthy rice growth, alleviating

the need for additional N application after flooding. Rice may be responded to
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N applied as late as booting, but only when the rice is N limited and not

severely N stressed.

Geethdevi et al. (2000) found that 120 kg N ha-1 in the form of urea, 50%

nitrogen was applied in four splits resulted in higher number of tillers, filled

grains panicle-1 and higher grain weight hill-1.

2.2 Effect of Phosphorus on crop production

Tang et al. (2011) conducted a field experiment on winter wheat

(Triticumaestivum L.) and rice (Oryza sativa L.) crop rotations in Southwest

China to investigate phosphorus (P) fertilizer utilization efficiency, including

the partial factor productivity (PFP), agronomic efficiency (AE), internal

efficiency (IE), partial P balance (PPB), recovery efficiency (RE) and the mass

(input–output) balance. This study suggests that, in order to achieve higher

crop yields, the P fertilizer utilization efficiency should be considered when

making P fertilizer recommendations in wheat–rice cropping systems.

Islam et al. (2010) conducted a field experiment with five phosphorus rates (0,

5, 10, 20 and 30 kg P ha-1) with four rice genotypes in Boro and T. Aman

season. Phosphorus rates did not influence grain yield irrespective of varieties

in T. aman season while in Boro season P response was observed among the P

rates. Application of P @ 10 kg ha-1 significantly increased the grain yield. But

when P was applied @ 20 and 30 kg P ha-1, the grain yield difference was not

significant. The optimum and economic rate of P for T. Aman was 20 kg P ha-1

but in Boro rice the optimum and economic doses of P were 22 and 30 kg ha-1,

respectively. Hybrid entries (EH1 and EH2) used P more efficiently than

inbred varieties. A negative P balance was observed up to 10 kg P ha-1.

Dunn and Stevens (2008) conducted a field experiment to evaluate the effect

of polymer coating of phosphate fertilizer on rice yield. Three rates of

phosphate fertilizer, including polymer coated and non coated, were compared

to an untreated check. Net return was calculated based on crop price and input
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costs. At the rate of 25 lb/acre P2O5 rate the polymer coated treatments

produced greater yields than equivalent non coated treatments.

Li et al. (2007) conducted an experiment to evaluate the contributions of rice

root morphology and phosphorus uptake kinetics to P uptake by rice from iron

phosphates. The Fe-P treatment significantly decreased plant dry weight, P8

uptake per plant, and P concentration in plant dry matter of all cultivars in

comparison with the control plants.

Nair and Rajasree (2004) conducted a field experiment to assess comparative

efficiency of super phosphate and PR (34/74) at different levels in the yield

characters and composition of rice. The treatments were 30 and 45 kg P2O5

ha-1 in the form of super phosphate and PR (34/74) with and without organic

matter. The results showed that high grade phosphate rock (M, 34/74) with

organic manure performed well and were followed by PR (34/74) with iron

pyrites and green manure. Thus, PR (34/74) performed well with organic

matter, FeS2 and green manure in deciding growth and yield of rice. Higher

contents of N, P, K, Ca and Mg of grain and straw were obtained at higher

levels of 45 kg P2O5 ha-1 treatment.

Sahrawat et al. (2001) conducted a field experiment for six years (1993-1998)

to determine the response of four promising upland rice cultivars with 0, 45,

90, 135, and 180 kg/ha as triple super phosphate (TSP). Only once used in

1993 and its residual value in 1994, 1995, 1996 and 1998 stated that grain

yields of the rice cultivars were significantly increased by fertilizer P in 1993

and by the fertilizer P residues in the subsequent years although the magnitude

of response decreased rapidly with time since the fertilizer was not applied.

2.3 Effect of Potassium on crop production

Maryam and Ebrahim (2014) conducted this experiment to investigate the

effect of nitrogen and potassium fertilizers on yield and yield components of a

rice cultivar "Hashemi" as factorial laid out randomized complete block design
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with three replications at eastern Guilan (Amlash) during farming season 2013.

The results of ANOVA revealed that the effect of potassium on height and the

number of tiller was quite significant and it had significant effect on the

number of filled grain. The interaction of nitrogen and potassium on height and

the number of tiller was quite significant. Means comparison of data based on

Duncan test for nitrogen showed that the fertilizer level of 90 kg ha-1 possessed

the highest yield (5714 kg ha-1). The highest number of tiller obtained at the

fertilizer level of 90 kg ha-1 nitrogen with 526.7 tillers per m-2 and 150 kg ha-1

potassium with 438.8 tillers per m-2 . The highest number of tiller obtained

when 90 kg ha-1 nitrogen with 150 kg ha-1 potassium and 90 kg ha-1 with 75

kg ha-1 potassium were applied to gain 578.3 and 546.7 tillers per m-2 ,

respectively.

Rajeev Kumar et al. (2013) reprted that the interaction effect of N and K was

significant for number of grains per panicle, hollow grain percentage,

biological yield and harvest index. Potassium application as top-dressing

together with nitrogen increased potassium content of plant, grain number in

panicle and straw yield f rice.

Wang (2011) conducted a field experiment to study the effects of N, P and K

fertilizer application on grain yield, grain quality as well as nutrient uptake

with four levels of nitrogen (N), phosphorus (P) and potassium (K) fertilizers.

The results revealed that the application of N, P and K fertilizer significantly

increased grain yield, and the highest yield was found under the combined

application of N, P and K fertilizer.

Potassium is the most abundant nutrient in plants including rice plant. This is

especially true for improved cultivars that uptake K considerably up to

four-fold higher than native cultivars (Dobbermann et al. 1998; Bahmanyar

and Mashaee 2010).

Li et al. (2009) observed that the number of tillers m-2, 1000-grain weight,

paddy and straw yield significantly increased with the application K with other
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fertilizer combinedapplication of K and N had a remarkable positive reciprocal

effect on crops, and was an important approach in improving K use efficiency.

Mostofa et al. (2009) carried a pot experiment in the net house at the

Department of Soil Science, Bangladesh agricultural University, Mymensingh.

Four doses of potassium (0, 100, 200, and 300 kg ha-1) were applied. They

observed that the yield contributing characters like plant height, tiller number,

and dry matter yield were the highest in 100 kg ha-1 of K.

Natarajan et al. (2005) conducted an experiment during 2002-2003 with two

rice hybrids, KRH2 and DRRHI in main plots and three levels of potassium (0,

40, and 80 kg ha-1) in subplots to study the performance of rice hybrids with

different K levels. The results clearly indicated that hybrid KRH2 performed

superior with different levels of K.

Qiangsheng et al. (2004) reported that K uptake by rice population is

maximized in the growth season of elongation stage to heading stage.

In fact continuous application of K improves all soil properties and perhaps the

use of higher rates of nitrogen, application of 135kg potassium along with

nitrogen has become very necessary due to intensified agriculture with

high-yielding varieties (Meena et al. 2002).

Sarkar and Singh (2002) conducted a field experiment to determine the effect

of potassium and sulphur. They applied 110 kg N: 90 kg P: 70 kg K: 20 Kg S

ha-1.

Ranjha et al. (2001) conducted a pot study to see the relative effect of SOP

and MOP on rice growth in sandy clay loam soil used @ 10 kg pot-1.

Potassium was applied @ 0, 100, 200, 300, 400 and 500 mg kg-1 soil each

from MOP and SOP along with basal dose of N + P @ 150 and 100 kg ha-1.

Plant height, number of tillers pot-1, paddy yield, 1000-grain weight and straw

yield remained unaffected by both the sources of potassium. Nitrogen and

potassium contents of rice paddy and straw were unaffected by all the

treatments. However, significant increase in P contents of rice straw was noted

where SOP was applied. Sulfur contents in both grain and straw increased
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significantly with increasing SOP rates while Cl- contents increased with

increasing MOP rates. There was gradual decrease in Cl- concentration at

panicle emergence, straw and paddy as compared to first sampling (35 days

after transplanting)

The crop of rice is generally fertilized by farmers either with nitrogen or with

nitrogen and phosphorus only, though potassium is equally important as it

stabilizes yield. Potassium plays an important role in ensuring efficient

utilization of nitrogen (Singh and Singh 2000).

Ahmad (1996) stated that plant growth parameters remained unaffected by K

fertilization. Both the sources (i.e. MOP and SOP) failed to increase growth

parameters over control and there was no ill effect of Cl- on wheat plants.

Keeping all this in view, this study was planned to evaluate the effect of K

sources on rice growth and uptake of nutrients.

2.4 Literature about NPK Briquettes

Roy (2019) Reported that A field experiment was conducted in kharif 2017 at

the Research cum Instructional Farm, Indira Gandhi Krishi Vishwavidyalaya,

Raipur (C.G). The experiment was comprising of total 11 treatments; out of

which, four treatments involving application of urea briquettes. The influence

of the different levels and sources of Non root growth and nitrogen losses was

studied under different treatments. The results revealed that Nitrogen losses in

irrigated rice were significantly influenced by the treatments. The

concentration of nitrates and ammonia found in leachates in treatments

involving urea+organics briquettes were found significantly lower compared to

rest treatments. There was a progressive increase in root dry weight and

volume with the advancement of crop growth stage. The effect of different

nitrogen levels and sources was found statistically significant on root growth.

The highest value of root volume and dry weight were found in in treatments

involving urea+FYM briquettes application. The addition of organics in urea

briquettes and deep placement of briquettes exhibited better root development

and lower nitrogen losses which might be attributed to slow release of nitrogen
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and thus reducing the losses and thereby higher nutrients uptake and ultimately

higher root biomass.

Roy et al. (2018) reported that, a field experiment was conducted to study the

impact of use of urea briquettes in combination with organics in irrigated rice

cultivation system with eleven treatments each replicated four times. The

experiment comprised of four treatments involving application of urea

briquettes. The results revealed that the addition of organics in urea briquettes

and deep placement of briquettes exhibited higher nitrogen, phosphorus and

potassium use efficiency which might be attributed to slow release of nitrogen,

thus reducing the losses and thereby higher nutrients uptake and ultimately

higher yield. Nitrogen losses in irrigated rice were significantly influenced by

the treatments. The concentration of nitrates and ammonia found in leachates

in treatments involving urea+organics briquettes were found significantly

lower compared to rest treatments. Application of urea briquettes significantly

influenced the available N,P,K in soil at harvest. Overall, urea+FYM briquette

application among different sources of fertilizer nitrogen was found most

suitable for irrigated rice cultivation system and it also showed higher nitrogen

use efficiency as compared to recommended dose of fertilizers.

Tapkeer, (2017) conducted a field experiment to study the “Effect of different

fertilizer briquettes on yield, nutrient uptake and soil fertility status of

Dolichos bean (Dolichos lablab L.) In lateritic soils of Konkan”. The study

was formulated to reduce the fertilizer use by using briquette form. Amongst

all fertilizer briquettes, UB-10:26:26 briquettes found significant in term of

growth attributing characters and yield of Dolichos bean. It was observed that

the application of one UB-10:26:26 briquette in between two plants at sowing

was found significant in respect of yield and recorded higher plant height and

number of pods per plants as well as higher total N, P and K uptake. The

available nutrient status such as organic carbon, (N, P and K) in soil after

harvest was found to be improved due to application of UB10:26:26 briquettes
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one in between two plants as compared to other treatments. In general, it is

concluded that the application of UB-10:26:26 briquettes @ one briquette in

between two plants was found promising in enhancing the green pod yield of

Konkan bhushan variety in lateritic soils of Konkan. 50 per cent recommended

dose of NPK fertilizer was reducing by the application of nutrients in the form

of UB-10:26:26 briquettes

Supriyadi et al. (2017) conducted a study to evaluate the effectiveness of NPK

compound fertilizer (22% N:12% P2O5:12% K2O) in the form of granular and

briquettes to growth, productivity, and sugar content. The results showed that

treatments 1,000 kg/ha NPK briquettes, 300 kg/ha US, 800 kg/ha NPK

briquette, and 300 kg/ha US resulted in higher growth, productivity, and sugar

production compared to farmer’s application. The treatment 800 kg/ha NPK

briquette of is the most efficient in increasing productivity (22.29 ton/ha),

sugar production (2.03 ton/ha), and net profit (Rp11,013,120/ha).

Rahman et al. (2016) conducted a field experiment at the field laboratory of

Department of Agronomy, Patuakhali Science and Technology University, to

assess the comparative advantages of using Urea Super Granule (USG) and

NPK briquette over normal urea and also predict the better performing

transplanted Aus rice in the tidal ecosystem. The effect of different levels of

fertilizer was studied on growth, yield and yield attributing character of

transplanted Aus rice. Analysis revealed that different fertilizer management

practices with a few exceptions significantly influenced the growth, yield and

yield attributes of the transplanted Aus rice varieties. Plant height, number of

effective tillers per hill, panicle length (cm), number of grains panicle-1,

nitrogen use efficiency (%), straw yield (t ha-1) and grain yield (t ha-1) were

found highest when USG was applied with BRRIdhan48 and all the characters

showed lowest value when absolute control with BRRIdhan55. Highest

number of effective tillers per hill (11.15) and grain yield (3.33 t ha-1) was

obtained from USG and BRRIdhan48 and where lowest number of effective

tillers per hill (9.21) and grain yield (2.28 t ha-1) in absolute control with

BRRIdhan55. The NPK briquettes showed higher agronomic efficiency than
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Prilled Urea (PU) and Urea Super Granule (USG). The USG (1.8 g) and NPK

briquettes (2.4 g) could save 11.3 and 19.55 kg N ha-1 compared to

recommended PU. There was no residual effect of USG on soil chemical

properties. The USG with BRRIdhan48 were found beneficial to the farmers in

tidal ecosystem.

Akter et al. (2015) conducted an experiment to evaluate the performance of

deep placement of urea and NPK briquettes compared to broadcast application

of prilled urea for bitter gourd production during the Kharif-1 season of 2013.

The experiments were conducted in two locations in Jessore district,

Chowgacha and Jessoresadar. Seven treatments were designed to evaluate

crops response: T1: Control, T2: Farmer’s practice, T3: Recommended doses

of all fertilizers except N, T4: Recommended doses of all fertilizers, T5: Urea

briquette + other fertilizers, T6: NPK briquette + other fertilizers and T7: NPK

briquette + other fertilizers except cowdung. The rate of urea and NPK

briquette was 10 percent less than the rate of recommended prilled urea. The

sizes of NPK and urea briquette were 3.4 g and 2.7 g, respectively. The

recommended fertilizer doses were used to supply N, P, K, S, Zn and B from

Urea, TSP, MoP, gypsum, zinc sulphate (hepta) and boric acid, respectively.

The results showed that deep placement of NPK briquette gave significantly

the highest yield of bitter gourd (32.16 tha-1) followed by urea briquette (30.45

tha-1) which were 12.34 and 7.41 percent higher over recommended doses of

all fertilizers. The highest N recovery (77.4 %) was found when 72 kg N ha-1

was applied as NPK briquette

Choudhury et al. (2015) The performance was evaluated during April to

November, 2012 of the deep placement of NPK fertilizer briquettes compared

with broadcast incorporation of N, P, and K, with each treatment supplying S,

Zn and B fertilizers as a blanket dose, for vegetables like cucumber, taro and

bitter gourd. The experiments were conducted under on-station and on-farm

conditions in three locations in Bangladesh: at Jessore for cucumber, at

Patuakhali for bitter gourd and for taro at Mymensingh (onlyon-farm) and at



14

Jessore (only on-station). The size of the NPK briquettes and the urea

briquettes was 3.4 g and 1.8 g, respectively. The results showed that deep

placement of the NPK briquettes gave higher vegetable yields (28.8% for

cucumber, 25.6% for taro and 10.8% for bitter gourd) and higher gross

margins over broadcast incorporation of N, P, and K. The amount of NPK

nutrient uptake and recovery by all three vegetable crops was also higher in the

NPK briquette treatment compared to the broadcast treatment with PU, TSP

and MOP.

Kokare, (2015) carried out a field study on a lateritic soils of Konkan for year

(2010-2011) to study the effect of different fertilizer briquettes and organic

manures on yield, nutrient uptake and chemical properties of soil in chilli

(Capsicum annuum L.) in lateritic soils of Konkan. It is observed that the

application of Urea-Godavari briquettes (3 briquettes per plant) first at

transplanting, second at 30 DAT and third at 60 DAT was found significantly

superior over rest of all the treatments in respect of yield. Application of Urea

-Godavari briquettes first at transplanting, second at 30 DAT and third at 60

DAT recorded higher total N and P uptake while application of Urea-Suphala

briquettes first at transplanting, second at 30 DAT and third at 60 DAT

recorded higher total K uptake. The available nutrient status (N, P and K) in

soil after harvest was found to be improved due to application of all three types

of briquettes as compared to RDF and RDF based on soil test.

The experiment was conducted at Hazara Agricultural Research Station,

Abbottabad, Pakistan during the year 2004-05. The most popular variety of

potato “Desiree” was analyzed to find out the effect of different doses of

NPK on its proximate composition. The results showed that NPK fertilizers

had significant effect on nutrient composition of potato. Moisture content was

in the range of 68.8 percent in T6 (140:140:210 NPK) to 81.4 percent in T2

(60:60:90 NPK). Crude protein contents were very low in potato, which were

from 0.9percent in T1 (control)to 1.4 percent in T6 (140:140:210 NPK).

Percent fats of potato dropped off by increasing the doses of NPK. Fat was
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lowest as 0.4 percent in T7 (160:160:240) and highest as 1.2 percent in T1

(control). The crude fiber in potato is enhanced by rising amount of NPK. The

crude fiber and ash content were ranging from 1.99 (T5) to 3.59 (T7)percent

and 3.68 (T7) to 5.18 (T5) percent respectively. From above results it is

commended that right amount of NPK fertilizers should be applied to gain

high yield and nutritious product.

Shah et al. (2013) carried out twelve experiments at the Bangladesh

RiceResearch Institute (BRRI) farm, Gazipur, BRRI regional station Sagordi,

Barisal and farmers’ field in 2012 to evaluate the NPK briquette efficacy in

rice production. Experimental results revealed that deep placement of NPK

briquette (2 x 2.4g) increased rice yield about 10 percent and it saved 37

percent N, 30 percent P and 44 percent K than BRRI fertilizer recommended

rate in boro season. Similarly, NPK briquette (1 x 3.4g) produced 28 percent

and 18 percent more rice yield than BRRI fertilizer recommended rate for T.

aus and T. aman, respectively. Thus, use of NPK briquette over NPK broadcast

and incorporation was very much efficient for rice cultivation.

Naznin et al. (2013) investigate the effects of prilled urea (PU), urea super

granule (USG) and NPK briquette on NH4-N concentration in field water, yield

and N use efficiency (NUE) of BR22 rice under reduced water conditions and

reported that the highest grain yield of 3.93 t ha-1 from 104 kg N ha-1 as USG

and the lowest value of 2.12 t ha-1 was obtained from control. The N use

efficiency was increased when the N was applied as USG. The overall results

revealed that application of USG and NPK briquette may be practiced for

obtaining better yields in addition to increasing the efficiency of N fertilizer.

Choudhury et al. (2013) conducted three different experiments in three

locations in Bangladesh (Jessore, Patuakhali and Mymensingh) to determine

the performance of rooted placement of NPK briquette compared to broadcast

incorporation of N, P and K on vegetables like cucumber, taro and bitter gourd.

The results expressed that deep placement of NPK briquette gave higher crop

yield and higher gross margin over broadcast incorporation N, P and K. In

addition to that the amount of NPK nutrient uptake and recovery by all the
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three crops was also higher in NPK briquette treatment compared to broadcast

treatment of prilled urea, triple superphosphate and muriate of potash.

There are several other studies dealing with the application of fertilizers in the

form of super granules or briquettes, also with promising results, although the

scientific literature mostly deals with fertilizer effects on rice, particularly as

briquette fertilizers are gaining in popularity throughout sub-tropical and

tropical Asia compared to surface applied urea (Khalil et al., 2011).

Islam et al. (2011) conducted an experiment at the Bangladesh Rice Research

Institute, R/S Sagordi farm, Barisal to evaluate the effectiveness of NPK

briquette on rice in tidal flooded soil condition during Boro season, 2010. The

results showed that NPK briquettes, USG and PU produced statistically similar

grain yield. N-treated plots (briquettes, USG and PU) gave significantly higher

grain yield than N control. The highest grain yield (7.47 t ha-1) was observed

in NPK briquette (2.4 g × 2) followed by PU. There was no significant

difference between N control and absolute control plots in respect of yield

indicating that N was the only yield limiting factor under that condition. The

NPK briquettes showed higher agronomic efficiency than PU and USG. The

small size briquettes (2.4 g) could save 33 kg N ha-1 compared to

recommended PU. There was no residual effect of NPK briquettes on soil

chemical properties. The NPK briquettes were found beneficial to the farmers

in tidal ecosystem.

Application of urea and NPK briquette proved to be profitable in different

upland crops such as tomato, cabbage, cauliflower and potato. By using of

UDP technology, yield increased significantly with less use of urea about

10-20 percent as compared to prilled urea (OFRD, 2009)

Darade and Bankar (2009) conducted a field experiment during kharif season

of 2006 at Agronomy Farm, College of Agriculture, Dapoli, on clay lateritic

loam soil. Results of the experiment revealed that the deep placement of

urea-DAP briquettes (@ 114 kg N + 25.4 kg P) + 50 kg K2O ha-1 recorded
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higher nitrogen, phosphorus and potassium uptake of 118, 29.0 and 95.58 kg

ha-1, respectively and grain yield (70.22 q ha-1) which was significantly higher

as compared to RDF (150:75:50 kg NPK ha-1), deep placement of Urea-DAP

briquettes (57 kg N + 12.7kg P) + 50 Kg K2O ha-1 and control. Zinc levels also

recorded significant effect on uptake of these nutrients and yield of hybrid rice.

Soil application of ZnSO4 @ 25 kg ha-1 produced significantly higher NPK

uptake and yield of rice. Data also revealed that different levels of

macronutrients and zinc levels interacted significantly in enhancing the grain

yield of rice. Application of urea-DAP briquettes (@ 114 kg N + 25.4 kg P) +

50 kg K2O ha-1 along with ZnSO4 @ 25 kg ha-1 recorded significantly

higher grain yield as compared to all other treatment.

Kapoor et al. (2008) filed that deep placed N–P briquettes gave significantly

higher grain yield, straw biomass, total P and K uptake, apparent P recovery,

and agronomic N and P use efficiencies, when plant spacing was reduced from

20 x 20 cm to 20 X 10 cm. Closer plant spacing led to better utilization of P

and K and provided opportunities for deep placement of N–P or N–P–K

briquettes in soils with low available P. Assembling site specific characteristics

viz., high soil pH, low percolation rate, high rainfall and surface runoffs with

plant spacing and N–P–K briquettes prepared based on site specific nutrient

requirements offered potential for higher yields, improved fertilizer use

efficiency, balanced fertilization, and reduced nutrient losses.

Singh et al. (2008) reported that the deep-point placement of N, P and K

briquettes significantly increased grain and straw yields, total N, P and K

uptake, also N and P use efficiencies compared to broadcast incorporation of N,

P and K in rice.

Bulbule et al. (2008) carried out an experiment to study the effects of NPK

briquettes on yield and nutrient content of rice. The results showed that grain

yield of rice significantly increased when the crop was fertilized through

briquettes (56-30-30 kg NPK ha-1) as compared to the application

ofconventional fertilizers (100-50-50 kg NPK ha-1).
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Durgude et al. (2008) tested fertilizer briquettes with constant amounts of NP

but with different amounts of K (56-30-0, 56-30-15, 56-30-30, 56-30-45, and

56-30-60 kg ha-1) against surface applied fertilizer of 100-50-50 kg ha-1.

Although deeply placed 56-30-30 NPK briquettes proved to be the best

fertilizer for rice grain and straw yield, all of the briquette combinations

proved 15 better than the surface applied 100-50-50 NPK fertilizer each year

of the test (2003–2005) in both grain and straw yield even though the surface

applied fertilizer was applied in three split applications to reduce N losses.

Peterson (2007) found that placement of compound NPK fertilizer increased

the grain yield and the quality parameters like grain size and grade when

weeds are controlled mechanically by harrowing in barley. The effect of

fertilizer placement on grain yield and quality decreased in the order NPK.

A national survey conducted in Bangladesh during 2004 showed that more

than 1800 briquette-making machines had been manufactured and sold and

about 550000 rice farmers were using the technology in their fields (IFDC.,

2007).

In Bangladesh, yield of rice was increased by 15-25% while expenditure on

commercial fertilizer was decreased by 24-32% when fertilizer briquettes were

used as the source of plant nutrients. Deep placement of fertilizer briquettes

also environmental and economic benefits (IFPRI. 2004)

Application of urea briquettes has proved to be proftable in different upland

crops such as brinjal, tomato, cabbage, cauliflower, potato, maize and banana

and the results to date have shown that 10–20% urea could be saved and the

yield increased substantially by the use of urea briquettes instead of prilled

urea (Hossain et al., 2003).

Kadam (2001) found urea briquette fertilizer to be better than surface split

applied urea in rice. The increase varied considerably from as little as 5 to 83%

in rice grain yield. Either way, the briquettes were a better fertilizer option than

urea surface applied as a split to decrease N losses. He further observed that it
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is possible to deeply place urea briquettes mechanically and achieve the

agronomic efficiency obtained by hand placement of briquettes. This

anticipates the feasibility of agronomic application of briquettes in developed

countries where nearly all of agriculture is machine based.

Deep placement of N briquette at 8-10 cm depth of soil can save 30% N

compared to Prilled Urea (PU), increases absorption rate, improves soil health

and ultimately increases rice yield (Savant et al., 1990).

2.5 Effect of NPK and Organic matters application on soil property

Hemalatha et al. (2000) revealed that green manure significantly increased the

soil fertility status, organic carbon, available soil N, P and K at post harvest

soil.

Zaman et al. (2000) reported that chemical properties like organic matter

content CEC, total N, exchangeable K, available P and S were favorably

influenced by the application of organic sources of nitrogen and potassium

while the organic sources mostly did not show positive effect. Soil pH

decreased slightly compared to the initial status. The literature review

discussed above indicates that nitrogen and phosphorus fertilizer greatly

influence the yield contributing characters and yield of rice. The properties of

soils are also influenced by the inclusion of nitrogen and phosphorus fertilizer.

Nimbiar (1997) views that integrated use of organic manure and chemical

fertilizers would be quite promising not only in providing greater stability in

production, but also in maintaining healthy soil fertility status. Intensive crop

production systems have witnessed serious problems associated with loss of

soil fertility as a result of excessive soil mining of plant nutrients and

consequently reduction in productivity. Application of external source of plant

nutrients is a key element in optimal management of soil organic matter, crop

residues and manure for ensuring the bio-availability, the cycling and the

balance of nutrients in the soil - plant systems.
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Mathew and Nair (1997) reported that cattle manure when applied alone or in

combination with chemical fertilizer (NPK) increased the organic C content,

total N, available P and K in rice soils.

Sarker and Singh (1997) reported that organic fertilizers when applied alone or

in combination with inorganic fertilizers increase the level of organic carbon in

soil as well as the total N, P and K contents of soil.

Xu et al. (1997) observed that application of organic matters affect soil pH

value as well as nutrient level. Santhi et al. (1999) observed that application of

100% NPK plus FYM decreased the bulk density and increased the water

holding capacity of soil. The decreased in bulk density in FYM treated plots

might be ascribed to better aggregation. The 14 water holding capacity was

increased due to the improvement in structural condition of soil that was

brought about mainly by the application of FYM in combination with NPK

fertilizers.

Palm et al. (1996) stated that organic materials influence nutrient availability

nutrients added through mineralization – immobilization pattern as energy

sources for microbial activities and as precursors to soil organic matter and by

reducing P sorption of the soil.

Medhi et al. (1996) reported that incorporation of organic and inorganic

sources of N increased soil solution NH4-N to a peak and then declined to very

low levels.

Nahar et al. (1995) had examined the soil condition after one crop cycle (rice

wheat). Addition of organic matter during the rice crop doubled the organic C

content compared to its original status. Total and available N contents were

also significantly improved by addition of organic matter, but had less impact

on soil exchangeable cations.

Bhandari et al. (1992) reported that an application of fertilizers or their

combined use with organic manure increased the organic C status of soil. The

NPK fertilizers at 100% level and their combined use with organic N also
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increased the available N and P by 5.22 kg and 0.8-3.8 kg ha-1 from their initial

values.

Meelu et al. (1992) reported that organic C and total N increased significantly

when Sesbania and Crotolaria were applied in the preceded rice crop for two

wet seasons.

Prasad and Kerketta (1991) conducted an experiment to assess the soil fertility,

crop production and nutrient removal for cropping sequences in the presence

of recommended doses of fertilizers and cultural practices along with 5 t ha-1

compost applied to the crops. There was an overall increase in organic C,

increase in total N (83.9%), available N (69.9%), available P (117.3%) and

CEC (37.7%).

Bair (1990) stated that sustainable production of crop can’t be maintained by

using chemical fertilizers only and similarly it is not possible to obtain higher

crop yield by using organic manure alone. Sustainable crop production might

be possible through the integrated use of organic manure and chemical

fertilizers.

2.6 Literature about Vermicompost

The importance of composts as a source of humus and nutrients to increase the

fertility of soil and growth of plant has been well recognized in the present

study. Vermicompost and chemical fertilizer were taken first for chemical

analysis and then to find the effect of these composts on the growth of SRI

Rice Cultivation. It was found that the vermicompost was rich in nutrients like

Potassium, Nitrate, Sodium, Calcium, Magnesium, and Chloride and have the

potential for improving plant growth than Fertilizer. The optimal growth of

SRI Rice in our study conducted for a period of four month. The study also

showed distinct differences between vermicompost and chemical fertilizer in

terms of their nutrient content and their effect on SRI Rice plant growth

(Kandan and Subbulakshmi, 2015)

Kumar et al. (2014) carried out during kharif season of 2011 to study the effect

of organic and inorganic sources of nutrient on yield, yield attributes and
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nutrient uptake of rice cv. PRH-10. Application of organic and inorganic

sources of nutrient in combination remarkably increased yield, yield attributes

and16 nutrient uptake of rice than alone. 125% RDF + 5 t/ha vermicompost

recorded significantly higher yield, yield attributes and nutrient uptake in

comparison to other treatments and this was followed by 100% RDF + 5 t/ha

vermicompost. 125% RDF + 5 t/ha vermicompost was increased the number of

panicles (20.50%), panicle length (23.12%), panicle wt. (13.02%), 1000 grain

wt. (12.90%), grain yield (31.15%), straw yield (37.12%), protein content

(18.77%), N uptake in grain (36.81%) and straw (42.81%), P uptake in grain

(32.62%) and straw (31.56%) and K uptake in grain (35.46%) and straw

(25.39%) over control. The lower yield, yield attributes, gross return and

nutrient uptake was recorded in control.

Tharmaraj et al. (2011) studied the effect of vermicompost on soil chemical

and physical properties was evaluated during samba rice cultivation studies.

The physical properties such as, electrical conductivity (EC), porosity,

moisture content, water holding capacity and chemical properties like nitrogen,

phosphorous, potassium, calcium and magnesium were found distinctly

enhanced in vermicompost treated soil, whereas the corresponding

physicochemical values in control were minimum. The soil treated with

vermicompost had significantly more electrical conductivity in comparison to

unamended pots. The addition of vermicompost in soil resulted in decrease of

soil pH. The physical properties such as water holding capacity, moisture

content and porosity in soil amended with vermicompost were improved. The

vermiproduct treated plants exhibit faster and higher growth rate and

productivity than the control plants. Among the treated group, the growth rate

was high in the mixture of vermicompost and vermiwash treated plants, than

the vermicompost and vermiwash un-treated plants. The maximum range of

some plant parameter's like number of leaves, leaf length, height of the plants

and root length of plant, were recorded in the mixture of vermicompost and

vermiwash. The results of this experiment revealed that addition of
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vemicompost had significant positive effects on the soil physical, chemical

properties and plant growth parameters.

Conjuctive use of vermicompost @ 2 t/ha along with 50 per cent N/ha enabled

hybrid rice to produce grain yield at par that obtained by application of

recommended dose of fertilizer along (Upendrarao and Srinivasulureddy,

2004).

A field experiment was carried out during wet season of 1997 to study the

response of scented rice (cv. Pusa basmati1) to levels of NPK, vermicompost

and growth regulator at ARS, Siraguppa. The results revealed that application

of 150:75:75 NPK kg ha-1 has recorded significantly higher growth, yield

attributes and yield (5261 kg ha-1) as compared to lower levels of NPK.

Scented rice Pusa Basmati-1 responded significantly to the organic manure.

Application of vermicompost @ 5 t ha-1 resulted in significantly higher yield

(4889 kg ha-1) as compared to no vermicompost application. Significantly

response was observed from spraying of triacontanol (GR) @ 500 ml ha-1 with

respect to growth, yield attributes and yield (4861 kg ha-1) as compared to

spraying @ 250 ml ha-1 and water spray (Murali and Setty, 2004).

Vermicomposting is the bioconversion of organic waste materials into

nutritious compost by earthworm activity and is an important component of

organic farming package. Meena (2003) reported multifarious effects of

vermicompost on growth and yield of crops.

Unlike other organic manures, vermicompost addition has got the added

advantage of quick nutrient absorption by plants, to result in better dry matter

accumulation. The increase in panicle number per m2 noted in the study was

due to the promotion of tiller production with the supply of vermicompost

(Sudha and Chandini, 2003). Application of vermicompost improved the

chemical and physical structures of the soil. (Anitha and Prema, 2003).

Vasanthi and Kumaraswamy (1999) found that the soil organic carbon content

increased with the treatment receiving vermicompost over the control.
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Availability of nitrogen increased in earthworm cast application as compared

to non-ingested soil.

Earthworms can live in decaying organic wastes and can degrade it into fine

particulate materials, which are rich in nutrients. Vermicomposting is the

application of earthworm in producing vermin-fertilizer, which helps in the

maintenance of better environment and results in sustainable agriculture,

earthworm make the soil porous and help in better aeration and water

infiltration. Vermicompost can be prepared from different organic materials

like sugarcane trash, coir pith, pressmud, weeds, cattle dung, bio digested

slurry etc. Increased availability of nutrients in vermicompost compared to

non-ingested soil resulted in significantly better growth and yield of rice has

been reported by several workers (Sudhakar, et al., 2002).

Application of vermicompost with fertilizer N and bio-fertilizer increased the

rice yield by 16 per cent over the application of fertilizer N alone.

Vermicompost applied with FYM recorded higher grain and straw yield of rice

(Jeyabal and Kuppuswamy, 2001).

Ravi and Srivastava (1997) reported that combined application of

vermicompost and inorganic fertilizers recorded significantly higher plant

height, effective tillers per hill, seed and straw yield of rice, compared to

application of inorganic fertilizer alone.

Gopal Reddy (1997) reported that vermicompost contains 1.98 per cent

nitrogen 1.23 per cent phosphorus. 1.59 per cent potassium and 132, 70.5,

1440.2 and 317.5 mg per kg of total Zn, Cu, Fe and Mn, respectively.

Vasanthi and Kumaraswany (1999) reported that the seed yield of rice was

significantly higher in the treatment that received vermicompost 5 t ha-1, along

with recommended NPK application.

Vasanthi et al. (1995) reported that vermicompost application along with

inorganic fertilizers increased the organic carbon content and available

nitrogen status of soil by 87.7 and 42.9 percent, respectively.
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Jadhav et al. (1993) reported that the water holding capacity and electrical

conductivity of the soil were increased in the plots supplied with 5.0 t

vermicompost per ha compared to control plots.

Hapse (1993) noticed that the organic carbon content of the soil increased by

0.27 per cent due to application of vermicompost compared to application of

chemical fertilizer alone.

The vermicompost is an aerobically degraded organic matter which has

undergone chemical disintegration by the enzymic activity in the gut of

earthworms and so also enzymes of the associated microbial population. It has

been found that use of vermicompost in field crops, vegetables, flowering

plants and fruit crops has increased the yield and improved the quality with

less disease and pest incidence (Baphna, 1992).

Kale et al. (1992) opined that vermicompost was like any other organic

manure depending on the nature of wastes used as feed for worms. The

nitrogen content varied between 0.5 to 2.0 per cent. Similar variation in respect

of phosphorus and potassium content was also been reported. In the

vermicompost production, the complex organic residues are bio-degraded by

symbiotic association between earthworms and microbes. In the process of

vermicompost, it helps to increase the density of microbes and also provides

sufficient energy to remain active. Vermicasting will provide the vital macro

nutrients viz., N, P, K, Ca, Mg, and micronutrients such as Fe, Mo, Zn, Cu etc.

Apart from these, it also contains plant growth promoting substances like NAA,

cytokinins, gibberellins etc. the chemical analysis of vermicompost produced

at Dharwad revealed the availability of N, P, and K content at 0.8, 1.1 and 0.5

per cent, respectively

Kale et al. (1991) reported that application of vermicompost to summer paddy

increased the uptake of nutrients and also increased the nitrogen and

phosphorus contents of the soil. The application of vermicompost has long

range influence on soil in improving chemical and biological properties.
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Sudhakar (2016) conducted at Annamalai University, Experimental Farm,

Annamalainagar, Chidambaram during two seasons to identify and evaluate

different sources of vermicomposts on productivity enhancement, nutrient

uptake and nitrogen use efficiency in low land rice under SRI method of

cultivation The experiment comprised of eight treatments which includes

recommend dose of fertilizer alone and in combination with vermicomposts

prepared from various organic wastes namely Paddy straw, Coirpith, sewage

sludge, Sugarcane trash, Pressmud and Crop residues @ 5t ha–1. These were

laid out in randomized block design and replicated thrice. Rice cultivar ADT

36 was used as the test variety. The results revealed that crop raised with

pressmud based vermicompost registered higher grain, straw yield and harvest

index. The vermicompost treatments had significant influence on the nutrient

uptake, Nitrogen use efficiency (NUE) and Economic nitrogen use efficiency

(ENUE) over control and recommended dose of fertilizer by the crop at

harvest. Among the different organic source of vermicompost, pressmud based

vermicompost registered the highest N, P, K uptake, nitrogen use efficiency

(NUE) and economic nitrogen use efficiency (ENUE) values at harvest. From

the above experimental results, it could be concluded that with application of

pressmud based vermicompost @ 5.0 t ha-1 not only resulted in higher yields

but also superior in respect of nutrient uptake and nitrogen economy under SRI

method of rice cultivation.

Mahmud et al. (2016) studied the combined effect of vermicompost and

chemical fertilizers on the nutrient content in grain, straw and post harvest soil

of boro rice cv. BRRI dhan29, a field experiment was conducted in December,

2013 to June, 2014 at Sher-e-Bangla Agricultural University, Dhaka,

Bangladesh. Sixteen combinations of 4 vermicompost level @ 0, 1, 2, 4 t ha -1

and 4 NPKS levels i.e. 0-0-0-0, 50-8-33-6, 100-16-66-12, 150-24-99-18 kg

ha-1, respectively were applied. Results showed that the highest dose of

vermicompost and chemical fertilizer increased the concentration of P, K and S

by rice grain and straw significantly at the harvesting stage. Combined
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application of vermicompost and chemical fertilizer failed to increase the total

N content of post-harvest soil. Combination of vermicompost and chemical

fertilizers also increased the organic matter, P, K and S status of post harvest

soil significantly.

Sultana et al. (2015) conducted an experiment to assess the effect of integrated

use of vermicompost, pressmud and urea on the nutrient status of grain and

straw of rice (Hybrid Dhan Hira 2). The highest amount of nitrogen (1.092%),

phosphorus (0.297 %), potassium (0.374 %) in grain and the highest amount of

potassium (1.213%), sulfur (0.091%) in straw were observed in plants

receiving 90 kg N/ha from urea along with 30 kg N/ha from vermicompost.

The highest sulfur (0.124 %) content in grain and the highest nitrogen

(0.742%), the highest phosphorus (0.182 %) in straw was recorded in

treatment 120 kg N/ha from urea. The highest amount of nitrogen (93.81

kg/ha), phosphorus (26.07 kg/ha), potassium (32.82 kg/ha) and sulfur (10.79

kg/ha) uptake by grains and the highest amount of nitrogen (55.70 kg/ha),

phosphorus (13.79 kg/ha), potassium (92.43 kg/ha) and sulfur (6.91 kg/ha)

uptake by straw of rice were observed in T3 treatment. On the other hand the

lowest values of these parameters were obtained from control treatment.

Dekhane, et al. 2014) conducted a trial with three replications and six

treatments was laid out in Randomized Block Design to assess the

performance of different organic and inorganic fertilizer on growth and yield

of paddy crop (Variety GR 11) during Kharif season. Application of 50 % N

through RDF + 50% N through vermicompost recorded higher growth

attributes like plant height was 42.2 cm and 118.1 cm, no. of tillers per plant

was 8.7 and 12.1 at 45 DAT and at harvest time respectively, panicle length

(22.3 cm), grains per panicle (128.0), 1000-grain weight (19.7 g) and grain

yield (4.97 t/ha.) and straw yield (5.77 t/ha.) of rice variety GR 11. The data

clearly revealed that the yield obtained with treatment T5 (50% RDF + 50% N

through vermicompost) was recorded significantly higher growth as well as

yield attributes.



MATERIALS
AND METHODS
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CHAPTER 3

MATERIALSAND METHODS

This chapter includes the information regarding methodology that was used in

execution of the experiment. The aim of the study was to evaluate the

comparative effect of NPK briquettes and vermicompost on the yield and yield

contributing characters of aromatic rice. A short description of location of the

experimental site, climatic condition, materials used for the experiment,

treatments of the experiment, data collection procedure and statistical analysis

etc. are presented in this section.

3.1 Experimental period

The experiment was conducted at the Research Farm of Sher-e-Bangla

Agricultural University, Sher-e-Bangla Nagar, Dhaka, Bangladesh during the

boro season of November 2018 to May 2019.

3.2 Description of the experimental site and soil:

3.2.1 Geographical location

The experimental site is geographically situated at 23°77ʹ N latitude and 90°33ʹ

E longitude at an altitude of 8.4 meter above sea level. The experimental field

belongs to the Agro-ecological zone (AEZ) of “The Modhupur Tract”, AEZ-28

(Anon., 1988).The morphological, physical and chemical characteristics of the

soil are shown in the Tables 1 and 2. Experimental site has been shown in the

Map of AEZ of Bangladesh in Appendix I.

3.2.2 Climate

The climate of the experimental site is characterized by high temperature, high

humidity and medium rainfall with occasional gusty winds during the kharif

season (March-September) and during Rabi season (October-March) scanty

rainfall associated with moderately low temperature is observed. The weather

information regarding temperature, rainfall, relative humidity and sunshine

hours prevailed at the experimental area during the cropping season November
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2018 to May 2019 have been presented in Appendix II.

This was a region of complex relief and soils developed over the Modhupur

clay, where floodplain sediments buried the dissected edges of the Modhupur

Tract leaving small hillocks of red soils as ‘islands’ surrounded by floodplain.

For better understanding about the experimental site has been shown in the

Map of AEZ of Bangladesh in Appendix I.

3.2.3 Soil

The soil of the experimental field belongs to the general soil type, Shallow Red

Brown Terrace Soils under Tejgaon soil series. Soil pH ranges from 5.8 to 6.2.

The land was above flood level and sufficient sunshine was available during

the experimental period. Soil samples from 0-15 cm depths were collected from

the experimental field for initial soil sample. The physicochemical properties of

the soil in the experimental field are presented in table 1 and table 2..
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Table 1. Morphological characteristics of the experimental field.

Morphology Characteristics

Location SAU Farm. Dhaka

Agro-ecological zone Madhupur Tract (AEZ 28)

General Soil Type Shallow Red Brown Terrace Soil

Parent material Madhupur clay

Topography Fairly level

Drainage Well drained

Flood level Above flood level

Source: (FAO and UNDP, 1988)

Table 2. Initial physical and chemical characteristics of the soil

Characteristics Value

Mechanical fractions:

% Sand (0.2-0.02 mm)

% Silt (0.02-0.002 mm)

% Clay (<0.002 mm)

22.52

56.74

20.74

Textural class Silt Loam

pH (1: 2.5 soil- water) 5.9

Organic C (%) 0.681

Organic Matter (%) 1.17

Total N (%) 0.07

Exchangeable K(cmol kg-1) 0.131

Available P (mg kg-1) 19.83

Available S (mg kg-1) 14.45
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3.3 Experimental Details

3.3.1 Planting Material

BRRI Dhan50 (Banglamoti), a high yielding variety of aromatic rice was used

as a test crop. The variety was developed by hybridization method by the

Bangladesh Rice Research Institute (BRRI), Joydebpur, Gazipur. The variety

was released in 2008 for cultivation in boro season.

3.3.2 Experimental design

The experiment was laid out in a randomized complete block design (RCBD),

where the experimental area was divided into 3 blocks representing the

replications to reduce the heterogenic effects of soil. There were 7 different

treatments combinations. Each block was subdivided into 7 unit plots and the

treatments were randomly distributed to the unit plot in each block. Thus the

total number of unit plot was 21. The size of each plot was 4 m x 2.5 m and

plots were separated from each other by ails (75 cm). There was 1 m drain

between the blocks that separated the blocks from each other. For better

understanding the layout of the experiment has been presented in Figure 1.

Treatments: There were seven treatments as follows,

 T1= No fertilizer (control)

 T2= Recommended fertilizers (Urea 290 kg/ha, TSP 110 kg/ha, MoP

100 kg/ha)

 T3= NPK briquettes as recommended

 T4= 75% NPK as NPK briquettes + 25% NPK from vermicompost

 T5= 50% NPK as NPK briquettes + 50% NPK from vermicompost

 T6= 25% NPK as NPK briquettes + 75% NPK from vermicompost

 T7= 100% Vermicompost (20 ton/ha)
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3.3 Growing of crops

3.3.1 Seed collection and sprouting

Seeds were collected from BRRI, Gazipur just 15 days ahead of the sowing of

seeds in seed bed. Seeds were immersed in water in a bucket for 24 hours.

These were then taken out of water and kept in a gunny bags. The seeds started

sprouting after 48 hours which were suitable for sowing within 72 hours.

3.3.2 Raising of seedlings

The nursery bed was prepared by puddling with repeated ploughing followed

by laddering. Pregerminated seed were sown in wet nursery bed on 25th

November, 2018. The sprouted seeds were sown as uniformly as possible.

Irrigation was gently provided to the bed as and when needed. No fertilizer was

used in the nursery bed.

3.3.3 Land preparation

The land was first opened on 15 December 2018 by a tractor and prepared

thoroughly by ploughing and cross ploughing with a power tiller followed by

country plough. Laddering helped breaking the clods and leveling the land

followed every ploughing. Before transplanting each unit of plot was cleaned

by removing the weeds, stubbles and crop residues. Finally each plot was

prepared by puddling.

3.3.4 Application of fertilizers

The fertilizers were applied as per treatment. No fertilizer was applied to the

plot T1. T2 was fertilized as per recommended fertilizer by BRRI as 290 kg

urea/ha (Urea: 261g per plot), 110 kg TSP/ha (TSP: 99g per plot) and 100kg

MoP/ha (MoP: 90g per plot). One third of urea and all the other fertilizer was

applied as basal dose. Remaining urea was applied as two top dressing at 35

DAT and 55 DAT. NPK briquettes was applied as one briquettes per hill. As

100% NPK 60 briquettes (60x2.4g= 144g) were applied T3; as 75% NPK, 45
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Briquettes (108 g) applied to T4; as 50% NPK 30 briquettes (72 g) to T5 and

as 25% briquettes, 15 briquettes (36 g) were applied to T6. In case of

vermicompost as 100% NPK from vermicompost, 18 kg vermicompost was

added to T7 treated plot as 75% NPK from vermicompost, 13.5 kg per plot to

T6; as 50% NPK from vermicompost, 9 kg per plot to T5 and as 25% NPK from

vermicompost, 4.5 kg per plot to T4.

3.3.5 Initial soil sampling

Before land preparation, initial soil samples at 0-15 cm depth were collected

from different spots of the experimental field. The composite soil sample were

air-dried, crushed and passed through a 2 mm (8 meshes) sieve. After sieving,

the soil samples were kept in a plastic container for physical and chemical

analysis of the soil.

3.3.6 Transplanting of seedling

Thirty days old seedlings of BRRI dhan50 were carefully uprooted from the

seedling nursery and transplanted on 27 December, 2018. Three seedlings hillˉ

were used following a spacing of 15 cm × 25 cm. After one week of

transplanting, all plots were checked for any missing hill, which was filled up

with extra seedlings whenever required.

3.3.7 Intercultural operations

Intercultural operations were done to ensure normal growth of the crop. Plant

protection measures were followed as and when necessary. The following

intercultural operations were done.

3.3.7.1 Gap filling

After one week of transplanting, a minor gap filling was done where it was

necessary using the seedling from the same source.

1
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3.3.7.2 Weeding

During growth period two hand weeding were done, first weeding was done at

26 DAT (Days after transplanting) followed by second weeding at 43 DAT.

3.3.8 Application of irrigation water

Irrigation water was added to each plot according to the critical stage. Irrigation

was done up to 5 cm.

3.3.9 Method of water application

The experimental plots were irrigated through irrigation channels. Centimeter

marked sticks were installed to measure depth of irrigation water.

3.3.10 Plant protection measures

Plants were infested with rice stem borer and leaf hopper to some extent which

was successfully controlled by applying two times of Diazinone 60 EC on 20

February and 18 March, 2019. Crop was protected from birds by net during the

grain filling period.

3.3.11 General observation of the experimental field

The field was investigated time to time to detect visual difference among the

treatment and any kind of infestation by weeds, insects and diseases so

thatconsiderable losses by pest should be minimized. The field looked nice

withnormal green color plants. Incidence of stem borer, green leaf hopper was

observed during tillering stage. But any bacterial and fungal disease was not

observed. The flowering was not uniform. Lodging did not occur in during the

heading stage due to heavy rainfall with gusty winds.

3.4 Harvesting, threshing and cleaning

The crop was harvested at full maturity at 10 May, 2019 when 80-90% of the

grains were turned into straw colored. The harvested crop was bundled

separately, properly tagged and brought to threshing floor. Enough care was



36

taken during threshing and cleaning period of rice grain. Fresh weight of rice

grain and straw were recorded plot wise from 1 m2 area. The grains were dried,

cleaned and weighed for individual plot. The weight was adjusted to a moisture

content of 14%. Yields of rice grain and straw m-2 were recorded and converted

to t ha-1.

3.5 Recording of Data

 Plant height (cm)

 Total no. of tiller per hill

 Number of effective and

 Ineffective tiller per heel

 Panicle length (cm)

 Days to panicle initiation

 Number of filled and

 Unfilled grain per panicle

 1000 grain weight

 Grain yield (ton/ha)

 Straw yield (ton/ha)

 Harvest index

Plant height
The height of plant was recorded in centimeter (cm) at the time of harvesting
stage. Data were recorded as the average of 10 plants selected at random from
the inner rows of each plot. The height was measured from the ground level to
the tip of the panicle.

Total tillers per hill
Tillers hillˉ were counted and averaged as number per hill. Only those
tillers having three or more leaves were considered for counting.

Effective tillers per hill
The total number of effective tillers per hill was counted as the number of
panicle bearing tiller during harvest. Data on effective tillers per hill were
counted from 10 selected hills and average value was recorded.

1
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Non-effective tillers per hill
The total number of non-effective tillers per hill was counted as the number of
non-panicle bearing tillers during harvesting. Data on non- effective tillers hillˉ
1 were counted from 10 selected hills and average value was recorded.

Days to panicle initiation

Time of flowering was considered when emergence of panicle of 50% of the

total plants within a plot took place. The number of days for panicle initiation

was recorded.

Panicle length

Measurement of panicle length was taken from basal node of the rachis to apex

of each panicle. Each observation was an average of 10 panicles.

Filled grains per panicle

The total numbers of filled grain was collected randomly from selected 10

plants of a plot on the basis of grain in the spikelet and then average numbers

of filled grains per panicle was recorded.

Unfilled grains per panicle

The total numbers of unfilled grain was collected randomly from selected 10

plants of a plot on the basis of no grain in the spikelet and then average

numbers of unfilled grains per panicle was recorded.

Weight of 1000 grain

One thousand seeds were counted randomly from the total cleaned harvested

seeds and then weighed in grams and recorded.

Grain yield t ha-1

Grains obtained from each unit plot were sun-dried and weighed carefully. The

grain dry weight of each plot was recorded for the final grain yield plot-1 and

finally converted to t ha-1.

1
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Straw weight t ha-1

Straw obtained from each unit plot were sun-dried and weighed carefully. The

dry weight of straw of the respective unit plot yield was converted to ton per

ha.

Biological yield

Grain yield and straw yield together were regarded as biological yield. The

biological yield was calculated with the following formula: Biological yield =

Grain yield + Straw yield.

Harvest index

Harvest index was calculated from the grain and straw yield of rice for each

plot and expressed in percentage.

3.6 Analyses of soil samples

Soil samples were analyzed for both physical and chemical properties such as

texture, pH, organic carbon, total nitrogen, available P and exchangeable K.

The soil samples were analyzed following standard methods as follows:

3.6.1 Soil pH

Soil pH was measured with the help of a glass electrode pH meter, the soil

water ratio being maintained at 1: 2.5 as described by Page et al., (1982).

3.6.2 Organic matter

Organic carbon in soil was determined by wet oxidation method of (Page et

al., 1982). The underlying principle is to oxidize the organic carbon with an

excess of 1N K2Cr2O7 in presence of conc. H2SO4 and to titrate the residual

K2Cr2O7 solution with 1N FeSO4 solution. To obtain the organic matter content,

the amount of organic carbon was multiplied by the Van Bemmelen factor, 1.73.

The result was expressed in percentage.

3.6.3 Total nitrogen

Total N content of soil were determined followed by the Micro Kjeldahl

method. One gram of oven dry ground soil sample was taken into Micro

Kjeldahl flask to which 1.1 gm catalyst mixture (K2SO4: CuSO4. 5H2O: Se in
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the ratio of 100:10:1), and 6 ml H2SO4 were added. The flasks were swirled

and heated 2000C and added 3 ml H2O2 and then heating at 3600C was

continued until the digest was clear and colorless. After cooling, the content

was taken into 100 ml volumetric flask and the volume was made up to the

mark with distilled water. A reagent blank was prepared in a similar manner.

These digests were used for nitrogen determination (Page et al., 1982).

Then 20 ml digest solution was transferred into the distillation flask, Then 10

ml of H3BO3 indicator solution was taken into a 250 ml conical flask which is

marked to indicate a volume of 50 ml and placed the flask under the condenser

outlet of the distillation apparatus so that the delivery end dipped in the acid.

Add sufficient amount of 10N NaOH solutions in the container connecting with

distillation apparatus. Water runs through the condenser of distillation

apparatus was checked. Operating switch of the distillation apparatus collected

the distillate. The conical flask was removed by washing the delivery outlet of

the distillation apparatus with distilled water. Finally the distillates were titrated

with standard 0.01 N H2SO4 until the color changes from green to pink. The

amount of N was calculated using the following formula:

% N = (T-B) × N × 0.014 × 100/S

Where, T = Sample titration (ml) value of standard H2SO4

B = Blank titration (ml) value of standard H2SO4

N = Strength of H2SO4

S = Sample weight in gram

3.7.4 Available phosphorus

Available P was extracted from the soil with 0.5 M NaHCO3 solutions, pH 8.5

(Olsen et al., 1954). Phosphorus in the extract was then determined by

developing blue color with reduction of phosphomolybdate complex and the

color intensity were measured colorimetrically at 660 nm wavelength and

readings were calibrated with the standard P curve (Page et al., 1982).
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3.6.4 Exchangeable potassium

Exchangeable K in post-harvest soil was determined by 1N NH4OAc (pH 7)

extraction methods and by using flame photometer and calibrated with a

standard curve (Page et al., 1982).

3.7 Statistical Analysis

The data obtained for different parameters were statistically analyzed to find

out the significant difference of different treatments on yield and yield

contributing characters of BRRI dhan50. The mean values of all the characters

were calculated and analysis of variance (ANOVA) was performed by the ‘F’

(variance ratio) test using Statistix 10 computer software. The significance of

the difference among the treatment means was compared using the Least

Significant Difference (LSD) (Gomez et. al., 1984).
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Total Area = 27 x 12 m2

Plot Area = 9 m2

Spacing = 15 cm x 25 cm
Figure 1: Layout of the experiment
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CHAPTER 4

RESULTSAND DISCUSSION

The research work was accomplished to observe the comparative effect of NPK

briquettes and vermicompost on the yield and yield contributing characters of

aromatic rice (Oryza sativa L.) showed differences in terms of different

characters.

4.1 Plant Height

Plant height significantly differed within the different types of fertilizer

management practices at different days after transplanting (Appendix: II).

Finally Longest plant was found with the treatment T4 (97.2 cm) and the

shortest plant was found in treatment T1 (68.3 cm) (Figure 2). Roy (2019)

Naznin et al. (2013) and some other also found the similar findings.

Figure 2. Effect of different types of fertilizer management on plant height at
different days after transplanting
T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK briquettes as recommended,
T4= 75% NPK as NPK briquettes + 25% NPK from vermicompost, T5= 50% NPK as NPK
briquettes + 50% NPK from vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from
vermicompost, T7= 100% Vermicompost (20 ton/ha).
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4.2 Number of tiller per hill

Number of tiller per hill of rice plants significantly differed among the different

types of fertilizer management practices (Appendix: II). Maximum number of

tiller per hill was found with T4 (38.19) treatment and the minimum was found

in T1 (26.48) (Table 3). Higher number of tiller is very important for higher

production. Higher no of tiller represents better vegetative growth. Nutrient

supply is prerequisite for better vegetative growth which may result in higher

number of tiller. NPK briquettes are slow releasing chemical fertilizer which

reduces the leaching loss of nutrients. As a result nutrients are available for a

long period of time. On the other hand vermicompost improves the soil

structure and texture which provide a better soil environment for better root

growth (Hemalatha et al. 2000). Results found by Roy (2019); Rahman et al.

(2016); Choudhury et al. (2015) and Islam et al. (2011) are supporting to this

result.

4.3 Number of effective tillers per hill

Significant variation was found among the different types of fertilizer

management treated plants in case of number of effective tillers per hill.

(Appendix: II). Maximum number of effective tillers per hill was obtained from

treatment T4 (35.7) where as treatment T1 (20.1) showed minimum number of

effective tillers per hill (Table 3). From this study it was observed that plants

applied with 75% NPK as NPK briquettes with 25% NPK from vermicompost

produced maximum number of effective tillers per hill. On the other hand

number of effective tillers per hill was minimum incase of control treatment.

Higher the no. of effective tillers produces higher no. of panicle and finally

results higher yield. NPK briquettes and also the vermicompost are slow

releasing fertilizer. That’s why nutrient availability last for a long time.

Vermicompost as an organic manure provides better soil condition. May due to

this reason plants produced higher no. of effective tillers with NPK and

vermicompost application. Tapkeer, (2017); Akter et al. (2015) and Kokare,

(2015) also found the similar result.
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4.4 Number of ineffective tillers per hill

Significant variation was found among the different types of fertilizer

management treated plants in case of number of ineffective tillers per hill.

(Appendix: II). The maximum number (6.38) of ineffective tillers per hill was

obtained from T1. On the other hand treatment T4 produced the minimum

number (2.49) of ineffective tillers per hill (Table 3). From this study it was

observed that plants with no fertilizer produced the maximum number of

ineffective tillers per hill, and number of ineffective tillers per hill was the

minimum incase of 75% NPK as NPK briquettes and 25% NPK from

vermicompost. Roy (2019) and Naznin et al. (2013) also reported result

similar to this.

4.5 Days to panicle initiation

Days to panicle initiation significantly varied among the different water

management practices (Appendix: II). The earliest panicle initiation (64.1 days)

was observed by treatment T4. On the other hand treatment T1 took the longest

period (76.7 days) for panicle initiation (Table 3).This study presented that 75%

NPK as NPK briquettes and 25% NPK from vermicompost initiated the panile

in earliest period. Whereas plants of control treatments took longest time to

Initiate panicle. Tapkeer, (2017); Rahman et al. (2016); Choudhury et al. (2015)

and Kokare, (2015) reported similar kind of finding.
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Table 3. Effect of different fertilizer management treatments on rice related to quality attributes

Treatmentsx Total number of
tiller per hill

Number of Effective
tiller per hill

Number of ineffective
tiller per hill

Days to panicle
initiation

T1 26.48 d 20.1 f 6.38 a 76.7 a

T2 30.7 c 26.2 d 4.5 c 72.2 bc

T3 32.0 c 27.9 c 4.1 d 71.7 bc

T4 38.2 a 35.7 a 2.5 f 64.1 d

T5 35.7 b 32.1 b 3.6 e 68.7 c

T6 30.1 c 25.3 de 4.8 bc 72.5 b

T7 29.8 c 24.7 e 5.1 b 72.9 b

LSD0.05 2.5 1.1 0.4 3.7

C.V. % 4.4 2.2 5.0 5.3

x: T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK briquettes as recommended, T4= 75% NPK as NPK briquettes + 25% NPK
from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from
vermicompost, T7= 100% Vermicompost (20 ton/ha)
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4.6 Panicle length

Rice plants expressed significant difference among the different types of

fertilizer management practices in case of panicle length. (Appendix II) From

this study it was observed that treatment T4 produced the longest panicle (22.9

cm) which was statistically similar with treatment T2 (22.4 cm), T3 (22.5 cm)

and T5 (22.7 cm). On the other hand treatment T1 (20.7cm) produced the

shortest panicle (Table 4). From this research it was observed that applying

75% NPK as NPK briquettes with 25% NPK from vermicompost had the

longest panicle. Roy (2019); Rahman et al. (2016) and Naznin et al. (2013)

also found this type of result.

4.7 Number of filled grains per panicle

Number of filled grains per panicle was significantly affected by different types

of fertilizer management treatments (Appendix: II). Among the seven

treatments, treatment T4 gave the highest number (104.6) of filled grains per

panicle and where as the lowest number (86.3) of filled grains per panicle was

obtained fromthe treatment T3 (Table 4). Study reveals that 75% NPK as NPK

briquettes + 25% NPK from vermicompost had the maximum number of filled

grains per panicle. Proper nutrient supply at filling stage is very important for

grains to be filled. Primary nutrients like nitrogen, potassium, phosphorus etc

are supplied as fertilizer and the other nutrients are more or less available in

soil. NPK briquettes contains satisfactory amount of N, P and K. On the other

hand vermicompost is also rich in these types of nutrients. Vermicompost also

contain other essential nutrients though in less amount. As an organic matter,

vermicompost also improves soil properties, increase the uptake of nutrient and

water by the plant thus results in higher rate of photosynthesis (Hemalatha et

al. 2000). Production of food material and their transportation to the storage

site results in the grain to be filled. Winings (2014); Islam et al. (2011) and

Darade and Bankar (2009) found the similar results.
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4.8 Number of unfilled grains per panicle

Significant variation was found among the different types of fertilizer

management treatments in case of number of unfilled grains per panicle

(Appendix: IV). Among the seven types of fertilizer management treatments T1

showed highest number (27.6) of unfilled grains per panicle and treatment T4

showed lowest (22.0) (Table 4). This study reveals that the plants supplied with

no fertilizer produced the maximum no. of unfilled grain. Unavailability of

nutrient is the main constrain to the grains to be filled. Rice plant needs a large

amount of nutrient supply apart from those available within the soil itself, this

might be the reason why plants lack of nutrient supply failed to fill the grain

and thus produced higher number of unfilled grain. Similar observation was

happened with Roy (2019); Rahman et al. (2016); Naznin et al. (2013); Islam

et al. (2011) and Darade and Bankar (2009).

4.9 Weight of 1000-seed

Significant variation in thousand seed weight was found among the different

treatments (Appendix: III). From the above study we found that treatment T4

produced the maximum weight (20.3 g) of 1000-grain. On contrary treatment

T1 produced the minimum Weight (16.3 g) of 1000-grain (Table 4). From this

research it was observed that plants supplied with 75% NPK as NPK briquettes

+ 25% NPK from vermicompost had the maximum weight of 1000-seed, the

plant managed with no supply of nutrient had the minimum weight of

1000-seed. Higher the weight of thousand grain weight represents better grain

yield. Grain quality is also determined by the thousand grain weight. The grain

weight to be higher, supply of photosynthetic food material produced by plant

itself need to be sufficient at the storage point, which require higher rate of

photosynthesis. Winings (2014); Naznin et al. (2013); Islam et al. (2011);

Darade and Bankar (2009) and Zaman et al. (2000) found the similar results.
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Table 4. Effect of different fertilizer management treatments on rice related to quality attributes

Treatmentsx Panicle Length
(cm)

Number of filled
grains per panicle

Number of unfilled
grains per panicle

1000 seed weight
(g)

T1 20.7 a 86.3 e 27.6 a 16.3 e
T2 22.4 a 95.1 cd 24.9 bc 18.1 cd
T3 22.5 a 97.3 bc 24.6 cd 18.2 bc
T4 22.9 a 104.6 a 22.0 e 20.3 a
T5 23.7 a 98.7 b 23.9 d 18.7 b
T6 22.4 a 93.8 cd 25.1 bc 17.8 cd
T7 22.3 a 92.4 d 25.7 b 17.5 d

LSD0.05 2.2 5.7 1.8 1.1
C.V. % 2.8 3.4 4.0 3.5

x: T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK briquettes as recommended, T4= 75% NPK as NPK briquettes + 25%
NPK from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from
vermicompost, T7= 100% Vermicompost (20 ton/ha)
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4.10 Grain yield per hectare

Grain yield per hectare was significantly affected by different types of fertilizer

management treatments (Appendix: III). Among the all fertilizer management

treatments T4 produced the highest grain (6.7 t) yield per hectare and where as

the lowest grain (3.41 t) yield per hectare was produced by T1 (Table 5). From

this research it was observed that 75% NPK as NPK briquettes + 25% NPK

from vermicompost produced the maximum grain yield per hectare. On the

other hand control produced the minimum grain yield. Food materials

synthesized in leaf but stored in grain. Adequate nutrient supply serves for the

synthesis materials prerequisite for photosynthesis and finally assists to

increase the photosynthesis rate. Vermicomposts contains different types of

enzymes which influences the proper growth of plant. Nutrient and water

uptake is high when organic manure is in adequate in soil. Supply of nutrient

with organic matter helps to higher productivity (Zaman et al. 2000). Naznin et

al. (2013); Roy (2019); Tapkeer, (2017); Rahman et al. 2016; Choudhury et al.

(2015); Akter et al. (2015); Kokare, (2015) and some other researcher also

found the similar results.

4.11 Straw yield per hectare

Rice plants expressed significant difference among the different types of

fertilizer management treatments in case of straw yield per hectare (Appendix:

III). From this research it was observed that T4 showed highest straw (7.1 t)

yield per hectare and T1 showed the lowest (4.5 t) (Table 5). This study

presented that by applying 75% NPK as NPK briquettes and 25% NPK from

vermicompost maximum straw yield per hectare was obtained. On the other

hand due to applying no fertilizer, straw yield per hectare was minimum.

Higher the vegetative growth, higher the straw yield. Application of NPK

fertilizer and verimicompost was sufficient which resulted in better

vegetative growth (Zaman et al. 2000). Nitrogen is the most important for

chlorophyll production thus photosynthesis. Potassium and phosphorus is also

important for photosynthesis process. Altogether help in a better vegetative
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growth. Vermicompost with nutrient supply also provide better root growth

condition which helps in nutrient uptake and finally higher straw yield. Tapkeer,

(2017); Akter et al. (2015); Kokare, (2015); Winings (2014); and Islam et al.

(2011) and Darade and Bankar (2009) also reported the similar result.

4.12 Total biological yield

Significant variation among the different types of fertilizer management

treatments was observed in case of total biological yield (Appendix: III). From

this research it was observed that T4produced the highest amount (13.8 t) of

total biological yield on the other hand T1 produced the lowest amount (7.8 t) of

total biological yield (Table 5). From this research it was found that 75% NPK

as NPK briquettes and 25% NPK from vermicompost produced the maximum

biological yield. On the other hand plants with control treatment produced the

minimum biological yield. Similar result is found by Roy (2019); Winings

(2014); Naznin et al. (2013); Islam et al. (2011) and Darade and Bankar (2009)

and some other.

4.13 Harvest index

Significant variation was found among the different types of fertilizer

management treatments in case of harvest index of rice plants (Appendix: III).

Among the four types of fertilizer management treatments T4 showed the best

harvest index (48.1%) and T1showed lowest harvest index (43.9g) among the

treatments (Table 5). From this research it was observed that 75% NPK as NPK

briquettes + 25% NPK from vermicompost performed best in case of harvest

index and the plants with control performed worst. Roy (2019); Tapkeer, (2017);

Choudhury et al. (2015); Akter et al. (2015); and Kokare, (2015);

Found the similar result.
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Table 5. Effect of different fertilizer management treatments on rice related to quality attributes

Treatmentsx Grain yield per
hectare (t)

Straw yield per
hectare (t)

Total Biological yield
per hectare (t)

Harvest Index
(%)

T1 3.4 e 4.5 f 7.8 f 43.9 d
T2 5.0 c 5.8 cd 10.8 d 46.5 bc
T3 5.2 bc 6.1 c 11.3 c 46.0 bc
T4 6.7 a 7.1 a 13.8 a 48.9 a
T5 5.6 b 6.6 b 12.2 b 45.9 c
T6 4.8 c 5.6 de 10.4 d 47.4 b
T7 4.3 d 5.2 e 9.5 e 46.6 bc

LSD0.05 0.4 0.4 0.4 1.4
C.V. % 4.5 4.0 2.3 1.8

x: T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK briquettes as recommended, T4= 75% NPK as NPK briquettes +
25% NPK from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from vermicompost, T6= 25% NPK as NPK briquettes + 75%
NPK from vermicompost, T7= 100% Vermicompost (20 ton/ha)
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4.14 Post-Harvest properties of soil

4.14.1 pH of Post-Harvest Soils

No significant variation was recorded in post-harvest soil pH due to the

application of different fertilizer management for BRRI Dhan50 (Banglamoti)

cultivation (Appendix: IV). Although there were no significant difference

among the treatments, the highest pH (6.17) of post-harvest soil was found

from T3 (NPK briquettes as recommended) which was statistically identical

with others. The lowest pH (6.07) of post-harvest soil was recorded from T1

control (No fertilizer).

4.14.2 Organic matter of post-harvest soil

Table 6 is showing the effects of different types fertilizer management on

organic matter status of post-harvest soils (Appendix: IV). It was found that

organic matter status of post-harvest soil statistically significant. The maximum

organic matter (1.42%) of post-harvest soil was found from T7 (100% NPK

from vermicompost) which was statistically similar with T6 (1.38%). The

lowest pH (1.22) of post-harvest soil was recorded from T1 control (No

fertilizer)

4.14.3 Total N

Total N in post-harvest soil showed statistically significant differences due to

the effect of different treatments (Appendix: IV). The highest (0.068%) total

N was found from T3 treatment which was statistically similar (0.065%) to T4

treatment while the lowest (0.022 %) soil total N was observed from T1

treatment (Table 6).

4.14.4 Available P

Available P in post-harvest soil showed statistically significant differences due

to the effect of different treatments (Appendix: IV). The highest (38.64 ppm)

available P was observed from T4 treatment, whereas the lowest (16.41 ppm)

available P was found from T1 treatment.
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4.14.5 Exchangeable K

Statistically significant difference was recorded in terms of exchangeable K in

post-harvest soil due to different treatments (Appendix: IV). The highest (0.172

meq/100 g soil) exchangeable K was observed from T4 treatment, and the

lowest (0.121 meq/100 g soil) exchangeable K was recorded from T1 treatment

which was statistically similar (0.131 meq/100 g soil) to T7.
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Table 6. Effect of different fertilizer management treatments on post-harvest soil properties

Treatmentsx pH Organic matter
(%)

Total N
(%)

Available P
(ppm)

Exchangeable K
(meq/100 g soil)

T1 6.0 a 1.22 d 0.022 f 16.41 e 0.121 d
T2 6.2 a 1.24 cd 0.061 bc 33.12 c 0.133 c
T3 6.1 a 1.26 cd 0.068 a 36.70 ab 0.145 b
T4 6.1 a 1.31 bc 0.065 ab 38.64 a 0.172 a
T5 6.1 a 1.34 b 0.058 c 35.34 bc 0.135 bc
T6 6.1 a 1.38 ab 0.053 d 33.23 c 0.132 c
T7 6.0 a 1.42 a 0.041 e 29.41 d 0.131 cd

LSD0.05 0.71 0.074 0.0047 2.69 0.0101
C.V. % 6.49 3.17 4.1 4.75 5.03

x: T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK briquettes as recommended, T4= 75% NPK as NPK briquettes + 25%
NPK from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from
vermicompost, T7= 100% Vermicompost (20 ton/ha)



SUMMARYAND
CONCLUSION
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CHAPTER 5

SUMMERY AND CONCLUSION

Rice is needed a high amount of fertilization for better production. Mentionable

amount of nutrient is lost from the soil in various ways like runoff, fxation,

leaching, and volatilization. Reduction of organic matter is also a major

constrain to the productivity of soil in Bangladesh. So it’s necessary to adopt

some new technique to overcome these problems.

The experiment was conducted at the Research Farm of Sher-e-Bangla

Agricultural University, Sher-e-Bangla Nagar, Dhaka, Bangladesh during the

boro season of November 2018 to May 2019, with a view to observe the

comparative effect of npk briquettes and vermicompost on the yield and yield

contributing characters of aromatic rice (Oryza sativa L.) showed differences in

terms of different characters at boro season under the Modhupur Tract

(AEZ-28).

There were altogether seven treatment combinations consisting of different

source of NPK comprising NPK briquettes and vermicompost. Treatments

were T1= No fertilizer (control), T2= Recommended fertilizers, T3= NPK

briquettes as recommended, T4= 75% NPK as NPK briquettes + 25% NPK

from vermicompost, T5= 50% NPK as NPK briquettes + 50% NPK from

vermicompost, T6= 25% NPK as NPK briquettes + 75% NPK from

vermicompost, T7= 100% Vermicompost (20 ton/ha).

Finally Longest plant was found with the treatment T4 (137.2 cm) and the

shortest plant was found in treatment T1 (108.3 cm). Maximum number of tiller

per hill was found with T4 (38.19) treatment and the minimum was found in T1

(26.48). Maximum number of effective tillers per hill was obtained from

treatment T4 (35.7) where as treatment T1 (20.1) showed minimum number of

effective tillers per hill. The maximum number of ineffective tillers per hill was

obtained from T1 (6.38). On the other hand treatment T4 (2.49) produced the

minimum number of ineffective tillers per hill.
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Treatment T4 (23.7 cm) produced the longest panicle which was statistically

similar with treatment T2 (22.7 cm), T3 (22.8 cm) and T5 (23.0 cm). On the

other hand treatment T1 (20.7cm) produced the shortest panicle. The earliest

panicle initiation was observed by treatment T4 (64.1 days). On the other hand

treatment T1 took the longest period for panicle initiation (76.7 days).

Among the seven types of fertilizer management treatments T4 (104.6) gave the

highest number of filled grains per panicle and where as the lowest number of

filled grains per panicle was obtained from the treatment T3 (86.3). On the other

hand treatment T1 (27.6) showed highest number of unfilled grains per panicle

and treatment T4 (22.0) showed lowest. Treatment T4 (20.3 g) produced the

maximum weight of 1000-grain. On contrary treatment T1 (16.3 g) produced

the minimum Weight of 1000-grain.

Treatment T4 (6.7 t/h) produced the highest grain yield per hectare and where as

the lowest grain yield per hectare was produced by T1 (3.41 t/h). Treatment T4

(7.1 t/h) showed highest straw yield per hectare and T1 (4.5 t/h) showed the

lowest. T4 (13.8 t/h) produced the highest amount of total biological yield on

the other hand T1 (7.8 t/h) produced the lowest amount of total biological yield.

Treatment T4 (48.1%) showed the best harvest index and T1 (43.9%) showed

lowest harvest index among the treatments.
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Conclusion

Regarding as the above results it can be concluded that T4 (Conventional

flooding method) and T4 (75% NPK as NPK briquettes with 25% NPK from

vermicompost) performed best in case of most of the vegetative and yield

characteristics like Plant height, Panicle length, Number of effective and

Ineffective tiller, Number of filled and Unfilled grain, 1000 grain weight, Grain

and Straw yield and Harvest index. Therefore, the treatment T4 (75% NPK as

NPK briquettes with 25% NPK from vermicompost), can be recommended for

successful cultivation of boro rice (BRRI dhan50).
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Appendix I. Experimental location on the map of Agro-ecological Zones of
Bangladesh

Location of
the research

field
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Appendix II. Analysis of variance of the plant height of rice at different days after transplanting

Source of
variation

Degrees
of

freedom

Mean Square

10 DAT 20 DAT 30 DAT 40 DAT 50 DAT 60 DAT 70 DAT 80 DAT

Replication 2 0.71 1.06 4.57* 7.94 10.81 11.4 8.25 14.67

Treatment 6 12.2** 19.1** 46.81 ** 136.82 ** 290.9 ** 360.8 ** 453.38 ** 513.32 **

Error 12 1.99 2.19 3.65 5.7 6.2 6.1 7.2 9.5
* Significant at 5% level of probability
** Significant at 1% level of probability

Appendix III. Analysis of variance of the different attributes of rice

Source of
variation

Degrees
of

freedom

Mean square

Total number
of tiller
per hill

Number of
Effective

tiller per hill

Number of
ineffective
tiller per hill

Days to
panicle
initiation

Panicle
Length

Number of
filled grains
per panicle

Replication 2 4.1786 6.3957 0.10697 46.2857 2.1136 20.669

Treatment 6 46.2325** 78.8271** 4.47719** 40.9743** 2.5543** 45.16**

Error 12 1.9286 0.3457 0.04937 4.3249 0.4068 10.4276

* Significant at 5% level of probability
** Significant at 1% level of probability
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Appendix IV. Analysis of variance of the different attributes of rice

Source of
variation

Degrees of
freedom

Mean square
Number of

unfilled grains
per panicle

1000 seed
weight

Grain yield
per hectare

Straw yield
per hectare

Total
Biological yield
per hectare

Harvest
Index

Replication 2 1.00000 0.34309 0.11063 0.11607 0.1354 2.05581

Treatment 6 1.99714** 2.54** 3.3382** 2.1271** 10.7041** 6.9608**

Error 12 1.02333 0.39442 0.05083 0.05357 0.0625 0.66619

* Significant at 5% level of probability
** Significant at 1% level of probability

Appendix V. Analysis of variance of the chemical properties of post-harvest soil

Source of
variation

Degrees of
freedom

Mean square

pH Organic matter Total N Available P Exchangeable
K

Replication 2 5.0575 0.00413 7.00 x 10-06 1.956 5.71 x 10-05

Treatment 6 0.00384 0.0167** 7.81 x 10-04** 164.835** 8.06 x 10-04**

Error 12 0.1575 0.00173 7.00 x 10-06 2.286 3.21 x 10-05

* Significant at 5% level of probability
** Significant at 1% level of probability
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