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ABSTRACT

EFFECT OF INTEGRATED NUTRIENT MANAGEMENT ON THE
GROWTH AND YIELD OF BRRIDHAN 29

A field experiment was conducted to assess the effect of integrated
nutrient management on the growth and yield of BRRIdhan29 at the research
farm of Sher-e-Bangla Agricultural University, Dhaka-1207 during Boro
season 2011-12. Ts treatment produce the maximum grain yield of
BRRIdhan29 due to the application of 100 kg N from urea along with 40 kg
N/ha from cowdung. But the effect of cowdung along with nitrogenous
fertilizer was the most pronounced than that of vermicompost or nitrogenous
fertilizer alone. Similar effects were also observed on N, P, K content and
their uptake by BRRI dhan29. The effect of 100 kg N from urea along with 40
kg N/ha from cowdung was statistically identical to treatments 140 kg N/ha
from urea, 100 kg N from urea along with 20 kg N from cowdung and 20 kg
N/ha as the source of vermicompost, 80 kg N from urea with the combiantion
of 60 kg N/ha from cowdung, 80 kg N from urea with the combinaion of 60
kg N/ha as the source of vermicompost and 80 kg N from ureca with the
association of 30 kg N from cowdung along with 30 kg N/ha from
vermicompost. In post harvest soils, the contents of organic matter, total
nitrogen, available phosphorus and exchangeable potassium increased due to
application of cowdung and vermicompost compared to initial soil. In the
contrary, soil pH value decreased slightly as compared to that of initial soil.
Application of urea-nitrogen alone slightly decreased the organic matter. The
overall results indicate that 100 kg N from urea along with 40 kg N/ha as the
source of cowdung was the best treatment in producing higher rice yield with

sustenance of soil fertility.
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il ﬁﬁ}_ ......... Fl L INTRODUCTION

Rice is the staple food of Bangladesh belongs to Gramineae family cultivated
throughout all areas of Bangladesh covering about 80% of the total cropped area and it
constitutes about 97% of the total cereal production of the country (Bari er al,, 1997).
About 6.03 million hectares of land are used for rice cultivation, the total production
was 26.53 million metric tons during 2005-2006 (BBS- 2006). Out of total rice
production in this county about 45% comes from Aman and the rest 8% and 47% come
from Aus and Boro crops, respectively (BBS, 2006). The total production of rice in
Bangladesh is not sufficient to feed for the peoples of the country.

Integrated nutrient management is essential for carbohydrate use within plants
and stimulates root growth and development as well as the uptake of other nutrients
(Brady, 1990). Consistent and indiscriminate use of chemical fertilizers has caused
serious damage to the soil health and ecology. There has been a gradual declining or
stagnation trend in the yield almost all over the country which might be due to
imbalance use of inorganic fertilizer, less use of organic manure such as cowdung,
poultry manure, mustard oilcake and vermicompost. To get maximum yield through the
application of organic and inorganic fertilizer is best option.

The organic manures viz. cowdung and vermicompost may be used as an
alternative source of N which increases efficiency of applied N (Saravana et al., 1987).
Integrated use of organic manures with the combination of inorganic fertilizers can
contribute to increase N content of rice soil as well as to increase long term
productivity and enhancement of ecological sustainability (Gill and Meelu, 1982)

Combined application of cowdung and vermicompost along with chemical

nitrogen fertilizer improves soil health and soil productivity but only use of nitrogenous



fertilizer for a long period causes deterioration of physical condition and organic matter
status and reduces crop yield. When cowdung and vermicompost are applied along with
chemical fertilizers for efficient growth of crop, decline in organic carbon is arrested
and the gap between potential yield and actual yield is bridged to large extent.
(Rabindra ef al., 1985). Now a days, it is the demand of time to develop an integrated
nutrient management program for higher crop yield and improved soil health ultimately
increase the crop sustainability. Keeping these facts in mind the following objectives
are undertaken:

1. To assess the effects of cowdung and vermicompost along with nitrogen as
the source of urea on growth and yield of BRRIdhan29.

2. To evaluate the combined effect of cowdung and vemicompost with the
combination of chemical nitrogen fertilizer on the nutrient uptake by
BRRIdhan29.

3. To examine the effect of cowdung and vermicompost along with
nitrogenous fertilizer on soil properties.
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CHAPTER IT

REVIEW OF LITERATURE

A better understanding of the effects of organic and inorganic
fertilizers on BRRIdhan29 in our soils will facilitate the development of
suitable soil management practices for better production of the crops. This
chapter includes the available information regarding the effect of cowdung and
vermicompost along with chemical nitrogenous fertilizers on BRRIdhan29.
Effect of Nitrogen on the Growth and Yield of Crop

A field experiment was conducted in a typical lowland situation in
farmer's field during the wet season of 1986. The results showed that the
addition of N increased the number of ear-bearing tillers and number of
grains/panicle. They also found that addition of N increased grain yield
significantly (Ghosh, et al., 1991).

An experiment with rice cv. Basmati 370 was conducted in sandy clay
loam soil with 0, 30. 60, 90 and 150 hg N/ha and found that number of tillers/hill
increased up to 16.4 and straw yield increased up to 9.1 t/ha with increasing N
rate (Hussain et al., 1989).

Reddy et al. (1986) reported that the higher yield was obtained through
the application 90 kg N/ha to rice.

BRR1 (1987) observed that the highest yield of rice grain (5.7 t’'ha) was
obtained by the application of 120 kg N/ha.

BRRI (1986) found that the yield increased with the increasing rate of
applied N and these were fairly related with the increasing number of

panicles/unit area.



Carreres ef al. (1996) observed that grain yield increased with increasing
amount of N fertilizer upto 70 kg N/ha.

Effective tillers per m” was increase upto 60 kg N/ha in both the year of
1993 and 1994 through the application of 120 kgN/ha (Chander and Pandey,
1996).

Idris (1981) reported that the grain yield of all cultivars increased
remarkably due to the application of chemical fertilizers; the yields were
maximum with the maximum dose of N (120 kg N/ha) but with variable dose of
P20s.

Islam and Bhuiya (1997) reported the effect of nitrogen and phosphorus
on the growth, yield and nutrient uptake of deep water rice. They observed that
nitrogen and phosphorus fertilization significantly increased the number of
fertile tiller/m®> and also that of grains/panicle which in turn resulted in
significant increase grain yield. The application of 60kg N/ha alone gave 22%
yield benefit over control.

Phongpan er al. (1988) reported that the grain and straw yield of rice
increased significantly with increasing rates of urea application.

Senanayake ef al. (1996) concluded that 10 kg/ha of N fertilizer had the
positive effect on number of spikelet number when applied at growth stage but
was too low to sustain the survival of the differentiated spikelets. Applications
after panicle initiation did not lead to an increased survival of spikelets. Foliar
N application at GS increased spikelet survival.

Thakur (1991) reported that the yield attributes like ]:uamir:.]n.:sf’m2 and

panicle weight increased with increasing levels of N.



The application of nitrogen increased grains/panicle, 1000 —grain weight
and straw vield. They also observed that N application increased N uptake
(Sudhakara et al., 1987).

The yield of paddy increased due to application of N up to 100 kg/ha
(Maskina at al., 1987).

Wells ef al. (1990) conducted a field experiment and found that the rice
vield increased from 3236kg/ha without N to 7710kg/ha with 202 kg N/ha.

Effect of manures on the growth and yield of crop.

A pot experiment was conducted in 1997-98 to study the effects of
organic and inorganic sources of nutrients on rice. They cited a significant
increase in the available NPK uptake and rice grain yield by organic sources
of nutrient (Ritamoni ef al.,1999).

A significant increased in N, P and K uptake and also the nutritional
status of soil with 5t/ha of FYM in rice based cropping system (Sharma and
Mitra, 1991).

Al-Moshileh et al. (2005) conducted an experiment and found that
vegetable and reproductive responses of potato to bio fertilization with chicken
and pigeon manures at the rate of 0,4.0, 8.0, and 12.0 t/ha. The results obtained
indicated that leaf area, number of tubers and marketable yield per plant were
promoted by the rate of chicken manure. The point of profitable and marketable
yield corresponded to the chicken manorial rate of 8.0 t/ha. The lowest yield was
obtained when adding 12.0 t/ha of pigeon manure.

An experiment was conducted to investigate the response of wetland rice to
N application in a loamy sand soil amended with cattle manure (60 kg N/ha)

and poultry manure (80 kg N/ha). In the absence of urea N, poultry manure



increased the yield of rice grain which was 2.6 times higher than cattle manure
(37%). Rice yield increased linearly with N rate whether or not the soil was
amended with organic manure. Apparent recovery in the crop of N from poultry
manure ranged from 38 to 82% compared with 51-69% from urea and 20-25%
from cattle manure (Maskina erf al., 1988).

An experiment was conducted with farmyard manure (FYM) and urea
alone or in different combinations equivalent to 100kg N/ha and found that the
most noticeable effect of FYM was increased in water-soluble phosphorus.
During the four seasons of investigation in the field and one season in pots,
grain yield responses reduced as the proportion of N from FYM increased.

Bhadoria er al. (2003) carried out an experiment to evaluate the relative
efficacy of organic fertilizer, processed city waste (PCW), vermicompost (VO)
and oil cake pellets (OCP). They showed that use of organic fertilizers improved
tolerance of rice plants to attack by pathogens and pests. They also reported that
grain yield increased due to use of organic fertilizer.

BR-3 rice responded well to both nitrogen and phosphorus fertilizers without
manure (Ahmed and Nuruzzaman, 1986). When applied with cowdung, only
nitrogen fertilizer was necessary for a reasonably higher grain yield of 6t/ha.

Brancher et. al. (1998) reported that dry matter (DM) production and
grain yields were highest in soil from the A horizon. NPK increased DM vyields
of above ground parts and grain yields in A and C horizons, while cattle
manure increased values only in A horizon.

Budhar et al. (1991) reported that the plant height and grain yield of IR
60 was highest with application of poultry manure (6.63t/ha) and lowest with no

manure application (5.17t):



Chitdeshwari and Savithri (2000) carried out a pot experiment to
determine the effect of eight organic and inorganic fertilizers for growth and
yield of rice. It was observed that the highest yield was found by green
manure (6.25 t/ha) application.

Dao and Cavigelli (2003) reported that animal manure had long been used
as an organic source of plant nutrients and organic matter to improve the physical
and fertility condition of agricultural lands.

Dwivedi and Thakur (2000) observed that the highest grain yields
0f4.77 and 4.84 t/ha with green manure (Sesbania cannabina) treated plots
whereas fertilizer treated plots (100; 60; 40 kg NPK/ha) gave 4.32 and 4.44
t/ha, respectively. The results revealed that green manure and biogas slurry
saved 50 and 25% NPK fertilizers, respectively.

Govindasamy ef al. (1994) reported that the use of poultry litter was more
economical at high target yields of rice than at low target yields and it was more
economical to use fresh litter than composted litter.

Gupta (1995) conducted a field experiment with different organic manures
in India and reported that the application of pig manure (10 t/ha) produced the
highest grain yield (4.5 tlha) followed by poultry manure and FYM which
produced yield of 4.1 and 3.9 t/ha of rice grain, respectively. The increase in rice
yield with organic manure was 34 to 55% higher over the control and 5-22% higher
over NPK fertilizer.

Gypsum and FYM improved significantly the grain yield of rice and
substantially decreased pH and ESP (Exchangeable sodium percentage) of soil

profile compared with the control (Swamp and Singh, 1994).



Iwaishai (2000) reported that organic fertilizer increased Kkernel
enlargement after the panicle formation stage, increased ear number and
panicle length.

Jeong et al. (1996) reported that the effects of organic matter on rice
growth and grain quality. They reported that 5 t fermented chicken manure/ha
in rice field increased N content in plants.

Kant and Kumar (1994) observed that application of FYM increased the
number of effective tillers per hill significantly; number of grains per panicle and
1000-grains weight was also increased over control. At the maximum level of
FYM (30t/ha) application, the increase of 48% tillers per hill, 14% number of
grains per panicle, 4.5% weight of 1000 grains over control were recorded. They
also concluded that higher rate of FYM (30t ha™') resulted 22% increase in grain
yield over untreated plots.

Katyal and Gangwar (2000) found that the application of 25-50% of
fertilizers in organic form gave the best yield stability.

Kaushik er al. (1984) conducted an experiment and found that the application
of nitrogen, FYM and especially both increased the yield of rice.

Kim et al. (1985) conducted an experiment and found that the application of
10,20 and 30t/ha increased rice yield by 9, 20 and 25%, respectively.

Kwun et al (1984) found that continuous application of P increased P
concentration and FYM application increased organic matter, available P,
exchangeable K and CEC in soil.

Lu ef al. (1991) reported that N utilization by the rice plants was 22-24%
from chicken manure and 35-53% from urea but the residual N in soils was 30-

42% of chicken manure and 23-33% of urea.



McAndrews et al. (2006) conducted an experiment to investigate the
residual effect of fresh or composted hoop house swine manure on the growth and
yield of soybean. During both years, soybean plants from manure-amended plots
were significantly taller and had a thicker stem diameter than plants from the other
plots. The manure-treated plots produced 39% greater soybean leaf area than the
control in 2001 and 11% greater leaf area than the urea-amended plots in 2002.
There was a 21 to 34% greater K concentration in soybean plants grown in the
manure-amended sites than in the other plots. Soybean grain yield was 0.2 to 0.5
Mg ha™! greater in the manure-treated plots than the control or urea-fertilizer plots.

Mendoza (2002) found that the organic inputs were productive to increase
yield in rice production.

Miah et al. (2006) stated that an application of poultry manure with soil
test basis (STB), IPNS and AEZ based fertilizer gave higher grain yield compared
to other organic materials

Mubaric et al. (1999) conducted a long-term experiment and farm
survey to evaluate the effects of green manures on yield, stability, and profit
in rice- based cropping systems. Green manure (GM) was not superior to
organic fertilizer in terms of agronomic efficiency. Use of GM destabilized
rice yield, and had higher unit production cost than N fertilizers.

Rajput er al. (1992) found that the application of farmyard manure
increased the grain yield significantly compared to control.

Ram ef al. (2000) reported that the use of 30 or 60 kg N/ha from organic
sources in a total application of 120 kg N/ha increased grain and straw yields, N
uptake and recovery, grain nutritive value, decreased soil P and increased soil

fertility and economic returns.



Ranjha er al. (2001) reported that the response of rice to Zn, P and
FYM was studied in green house by using sandy clay loam soil. Different
combinations of N,P.K and Zn were applied at the rate of 120-80-60 and 20
kg ha™' along with FYM at the rate of 12 Mg ha"'. All the growth parameters
of rice increased with P application over control. Paddy and straw yields
produced maximum by the application of FYM along with NPK+Zn.
Nitrogen, P and K contents increased with the application of NPK fertilizer
along with FYM and Zn but there was significant decrease in P contents by
the application of Zn. Zinc contents were found maximum in those treatments
where Zn and Zn+P were applied with NPK. The post harvest soil analysis
showed that NPK contents were higher in pots with FYM incorporation but
Zn was high in pots treated with ZnSoq,

Rochayati et al. (1988) observed that the application of 5 t/ha stubble
manure produced a similar yield of rice as 20 kg P/ha from TSP without
stubble manure. This indicated that 5 t/ha of stubble substituted 20 kg P20s/ ha.

Sing er al. (1987) conducted a field trial on a loamy sand soil where
poultry manure was applied as N source for wet land rice cv. PR 106. Nitrogen
at the rate of 0, 60, 120 or 180 kg N/ha as urea in equal split was applied at 7,12
and 42 days after transplanting and as poultry manure incorporated into the soil at the
last puddling. Nitrogen from poultry manure the rate of 60, 120 and 180 kg N/ha
produced rice grain yields equivalent to those with 168 kg N/ha as urea,
respectively. On the basis of N uptake, poultry manure N was 80% as efficient
as urea N at all rates of application.

Tahir ef al. (1991) conducted an experiment with rice ev. Basmati 385

grown on a sandy clay loam at Faisalabad in 1980 with various combinations of

10



NPK, ZnS0,4 and FYM. Yield was 1.71 t/ha without fertilizers and 4.32 t/ha with
60 kg N, 40 kg P;0s, 30 kg K;0 but 5t FYM /ha without inorganic fertilizers
produced 3.54t grain/ha and gave the highest value.

The application of dairy cow slurry to rice at the rate of 100 t/ha increased N
uptake between ear formation and heading (Kawabata and Miyamatsu, 1984).

The applied organic fertilizer increased rice yield, improve crop
growth. They also recommended it for sustenance of soil fertility (Zahid et
al., 2001).

Tiwari et al. (1980) found that efficiency of FYM was 23% for the first
crop but when the residual effect was considered it ranged upto 50%.

Verma (1991) observe that incorporation of FYM significantly increased
the concentration of N, P and K in paddy grain and straw.

Verma and Dixit (1989) observed that application of straw mulch and FYM
increased the uptake of N, P and K with and without applied nitrogen at tillering as
well as harvest stages.

Effects of urban wastes on the growth and yield of crop.

The effect of compost made from urban waste on corn plant growth was
investigated. Two types of compost were used: the selected compost (SC), produced
from organic waste selectively collected; and the non-selected compost (NSC), taken
from a 15-years old cell from the canabrava land-fill Brazil. Plants cultivated with SC
presented a superior grain, being of 52.5% in stem diameter, 71.1 and 81.2% root and
stem biomasses respectively. Chlorophy II content alterations were observed in plants

from treatments using 30 ton compost ha” does onwards (Lima J.S er al., 2004).

Marjovvi et al. (2002) conducted a study to obtain information about municipal

compost on the soil properties, quality and quantity of sugar beet. A field study was

11



conducted at Baraan Research station with sugar beet- wheat rotation in permanent

plots.

Dav Arinejad ef al. (2002) conducted an experiment in Khorasan agricultural
research center in order to investigate the effect of municipal compost and its
fortification with chemical fertilizers on growth and yield of sugar beet. Applicant of
compost, animal manure and chemical fertilizer increased root and sugar yield
compared with control. Using 40 Mgh™ compost along with 50% chemical fertilizer
had a higher yield than chemical fertilizer alone.

Bhattacharyya P et al. (2005) reported the suitability of municipal solid waste
compost (MSWC) application to submerged rice paddies in the perspective of metal
pollution hazards associated with such materials. The experiment was conducted at
west Bengal, India. The treatment consisted of control, no input, MSWC at 60 kg N
ha”, Well decomposed cow manure (DCM), at 60 kg Nha', MSWC (30 kg Nha™)+
urea (30 kg N ha™), DCM (30kg Nha™) + urea (30kg Nha™') and Fertilizer, (at 60:30:30
NPK kg ha™) through urea, single super phosphate and muriate of potash respectively).
Soil microbial biomass-C (MBC), MBC as percentage of organic-C, urease and acid
phosphatase activities were higher in DCM than MSWC treated soils, due to higher
amount of biogenic organic materials like water soluble organic carbon, carbohydrate
and mineralizable nitrogen in the former. The studied parameters were higher when

urea was integrated with DCM or MSWC compared to their single applications.

Bai bourdi A et al. (2007) reported that organic fertilizer such as municipal
solid waste compost are quite rich in plant nutrients. Municipal compost were applied

at three levels (5,10 & 15 t/ ha) in rice filed. The highest yield was obtained at the rate

of 15t/ha.

12



An experiment was conducted to evaluate the effect of municipal waste
compost leachate (MWCL) on capsicum annum plant and chemical properties of a clay
loam soil with five ratios of MWCL to irrigate water (0,20,40,60 and 100 percent)
treatments. The treatment with 20 percent MWCL increased plant fresh and dry weight,
fresh and dry weight of green chili. Plant content of N, P and K increased with
increasing concentration of MWCL, The use of 20 percent MWCL seems to cause
increasing green chili yield. An application of high concentration due to increase of EC
of soil solution (Astrael er al., 2006).

Integrated effect of organic and inorganic fertilizers on the growth and
yield of crop.

A field trail on Boro production through iniegration of organic, bio and
chemical fertilizers showed that a combination of inorganic (80-60-40-30-5) kg N-P-K-
S-Zn/ ha) and organic fertilizer give the significant yield and growth (Kader er al.,
1998).

A pot experiment was carried out with rice cv. Sakoli-6 and observed that
grain yield and P percentage were highest with the NPK + FYM rates; N
percentage in grain was highest with the highest NPK rate without FYM (Kadu
et al., 1991).

Ahmed and Rahman (1991) observed that the application of organic
matter and chemical fertilizer increased tiller number and panicle length of rice
and also increased straw and grain ylelds.

Ahmed and Reddy (2002) conducted a field experiment to optimize fertilizer
recommendation of N,P and K through chemical fertilizers, FYM and GM using soil
test values. They recommended 3 doses, viz, inorganic fertilizers alone, inorganic +

FYM, and inorganic + GM for attaining 35 and 45 g/ha of rice in alluvial soils.

13



Ali (1994) carried out several experiments on integrated nutrient
management at different places of Bangladesh and reported that when boro rice
receiving total chemical fertilizers were followed by T. aman rice, receiving the
same, the yield increase over the control was 86% for straw, but this figure
was102% when boro was fertilized with 100% chemical fertilizer + 5t FYM /ha
followed by T. aman rice with only 100% chemical fertilizer.

An experiment was conducted on rice grown with annual applications of
either 10 or 20t FYM /ha or 10 t FYM with 80 kg each of N, P,Os and K70 and
found that the average unpolished rice yields over the 5 years were 3.66 t/ha with
10t FYM /ha, 3.53 t with 20t FYM/ha and 5.92t with FYM+NPK fertilizer. Plant
height, number of stems/m” and panicle number all showed similar difference to
those shown on yields but the number of grains/panicle was highest with 10t
FYM/ha (Kobayashi er al., 1989).

An experiment was conducted with organic and inorganic sources of N in rice
found 4.17 t/ha of grain yield with 66% N from FYM and the rest urea against 4.03 t/ha
with 100% from prilled urea (Pandey and Tripathi, 1993).

Bharadwaj and Tyagi (1994) reported that the highest grain yield was
obtained with an application of recommended NPK fertilizers + 15t FYM /ha and
the lowest from control.

Bhuiya and Akhand (1982) found that the number of tillers per plant at
maximum tillering stage was 16 to 24 due to application of organic material in
combination with (e.g. mustard oil cake, cowdung, water hyacinth, rice straw)

chemical fertilizers (NPK).

14



Bhuiyan and Zaman (1984) carried out a pot culture experiment reported that
the decomposed cowdung at the rate of 1.5% dry weight basis produced similar grain
yield to that of the recommended fertilizer but significantly higher than that of compost.

Calendacion et at. (1990) observed that the highest total rice yield was
produced by 220-70-70 kg NPK + 12 t chicken manure/ha. They concluded that
rice and potatoes could profitably be grown in rotation, when chicken manure
applied to potatoes which result residual effects for a following rice crop.

Chettri er al. (2002) conducted an experiment on rice cultivation
under chemical fertilizer with or without FYM. They found that the highest
number of effective tillers, grains per panicle, percentage of filled grains, 1000-
grain weight and grain yield (44.05 g/ha) where obtained from the application of 60,3
and 10 kg N, P205,K,0 with FYM/ha.

Ghosh (1994) conducted an experiment during 1988-90. They studied the
influence of organic and inorganic fertilizers on the performance of rice and fish in a
dual culture system. They reported that the grain and dry matter yield of rice were
increased when inorganic N fertilizer (560 kg/ha) or combination of organic and
inorganic N fertilizer was applied.

Ghosh et al. (1994) carried out an experiment with rice reported an
increase in grain yield when inorganic N fertilizer (50 kg N/ha) was applied alone
or when a combination of organic (10 t FYM/ha) and inorganic N fertilizer (29kg
N/ha) were applied as compared with organic sources (20 kg FYM /ha) alone

Gill and Meelu (1983) observed that paddy yields of rice/wheat sequence on
loamy sand significantly increased with 12t FYM + 80 kg N/ha.

Gupta et al. (1995) reported that the highest yield of rice was obtained with

the combined application of poultry manure and P. In addition, the concentration of
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phosphorus in rice tissue at different stages and P uptake at maturity, increased with
the application of P and/or manure. They also stated that the highest uptake P was
recorded with combined application of poultry manure and P.

Islam (1995) carried out an experiment with different doses of fertilizer-N,
cowdung and fertilizer seshania, and reported a significant yield increase with
fertilizer-N, cowdung compared to fertilizer-N alone in T. aman rice.

Kamivama et al. (1995) reported that an application of chemical fertilizers
with F'YM produced the highest grain yield of rice.

Labios er al. (1994) reported the advantage of using GM, AM (animal manures)
and composted agricultural wastes together with chemical fertilizers, It was observed
that agricultural wastes had significant effect on rice yield.

Liao (1989) conducted an experiment with application of “King” ( a new
organic inorganic fertilizer) containing about 30% humus and about 16% N,P and K.
He reported that it gave higher yields usually > 15% and costs were lower especially on
cropland, which contained low organic matter.

Maskina and Meelu (1984) observed that mean rice grain yield obtained with
80 kg N + 12t FYM/ha (5.8 t/ha) was comparable to that with 120 kg N/ha (5.6
t/ha).

Maskina ef al. (1986) carried out an experiment with poultry manure and
FYM on rice cv. PR 106 to supply 75kg N/ha and supplemented with 80 or 120 kg
N/ ha applied as urea. Rice yield ranged from. 3.3 t with no manure to 7 t/ha with
poultry manure + 120kg N/ha.

Mathew and Nair (1997) carried out a trial with applied organic fertilizer alone
or in combination with NPK fertilizers. They revealed a significant improvement of soil

productivity and yield properties.
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Miah et al. (2004) observed that 5.6-6 t/ha-grain yield with
application of 2t/ha poultry manure plus 120 kg N/ha in Boro season

Mobbayad (1981) conducted an experiment and showed that use of
organic and inorganic fertilizer in 50:50 ratio gave yield similar to pure

chemical fertilizer.

Mondal et al. (1990) observed with a field trial in 1984-85 with rice grown
in sandy clay loam soil that the application of 0 and 10t FYM/ha gave average
paddy yields of 1.90 and 2.69 t/ha, respectively. Application of 40 kg N/ha or N
+ P,0s + K50 at the rate of 40 + 20 + 20, 60+ 40 + 40 or 80 + 60 + 60 kg/ha
gave yields of 3.17, 3.40, 3.59 and 4.0 t/ha without FYM, respectively. The
number of panicles/m® and spikelets/panicle, percentage of filled grains and
1000-grain weight were increased with increasing NPK rates and FYM
application.

More (1994) found from a 3- years study, that the application of 25 t/ha
FYM plus 20 t/ha press mud was the best for increasing yleld of rice and wheat.

Rajput (1995) observed that application of organic matter through farm wastes
with 50% or more N gave higher grain yield than the addition of organic matter (OM)
alone.

Rajput and Warsi (1992) conducted a field trial with different levels of
inorganic and organic sources of N in rice nutrition and residual effect of
organic sources in the following crop (wheat) and reported that an addition of
10t FYM/ha saved 50kg N/ha in grain production.

Raman et al. (1996) carried out a field trial during 1984-94 with inorganic and
organic inorganic nutrient supply system on rice-wheat cropping system. They

observed that in the first year yield was highest with organic fertilizers only. After 2-3
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years, the combination of organic and inorganic fertilizers gave similar yields to the
inorganic treated plots, while after 3-4 years the combined fertilizer started giving
higher yield than the inorganic source.

Ranjha ef al. (2001) carried out an experiment about rice response to applied
nutrients. The combination N.P,K and Zn+FYM resulted in the greatest plant height
(99.29 ¢m), grains per panicle (111,33), thousand —grain weight (19.47 g), grain yield
per pot (53.67 g) and straw yield per pot (57.73g).

Rao and Moorthy (1994) observed that combined application of organic
and inorganic fertilizer was found to increase the grain yield of rice over organic
or inorganic fertilizers applied alone. Application of organic and inorganic
fertilizers in equal proportions was found to produce higher and sustained yield 'in
irrigated rice.

Rao and Sitaramyya (1997) carried out a pot experiment to test the changes
in soil nitrogen forms, uptake and grain yield due to integrated nutrient
management of rice through conjunctive use of fertilizer urea with FYM, bio-
gas slurry, poultry manure and the green manures gliricidia and Azolla.
Nitrogen uptake by rice was in the order Azolla>Gliricidia>poultry
manure>bio gas slurry. None of the organic sources had any specific positive
influence on total or available N contents of soil at any stage. The contents had
increased at 45 and 60 days after treatment due to soil nitrogen transformation
and later decreased at harvest due to plant utilization.

Saleque ef al. (2004) stated that Poultry manure may be a good source
of organic matter and nutrients for rice production.

Salik (1999) observed a field investigation during the season of 1995 and 1996,

rice was grown with difference combinations of poultry manure, farmyard manure and
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green manuring with Sesbania rotstrata and chemical nitrogen fertilizer (Urea) in 50:50
ratios. The grain yield, straw yield, gross return, net return and net return per rupee
investment were higher when different types of organic amendments were applied than
where nitrogen was applied as urea alone.

Satyanarayana ef al. (2002) carried out an experiment on integrated
use of organic and inorganic fertilizers. It was obtained that the application
of FYM at 10 t/ha and inorganic fertilizer at 120:60:45 kg N: P205: K;0/ha
increased grain and straw yields, tiller number, filled grains per paincle, and
1000- grain weight.

Sharma ef al. (1987) found better crop growth and improved soil
productivity due to application of FYM and N fertilization, which resulted in
significant improvement in yield and yield attributes of rice and wheat consequently
higher grain yields as compared with unfertilized plots.

Singh ef al. (1996) conduct a field experiment in Ludhiana, Punjab,
India, where irrigated rice was given 60,120 or 180 kg N/ha/yr as poultry
manure, urea or poultry manure + urea. In the first year, poultry manure did not
perform better than urea but in the third year, 120 and 150 kg N as poultry
manure produced significantly higher grain yields than the same rates as urea.
Poultry manure sustained the grain yield of rice during the three years while
the yield decreased with urea.

Singhania and Singh (1991) carried out an experiment with various
combinations of 0-40 kg N/ha as manure and 0-120 kg N/ha as inorganic fertilizer.
They observed higher yield and P uptake when N was applied in a combination of

organic and inorganic forms.
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The application of 30 kg N/ha in the form of FYM at pudding and 30 kg
N/ha as urea at planting gave grain yield comparable to that of 60 kg N/ha as urea
applied in 3 splits. Application of lime with FYM, 2 weeks before planting showed
beneficial effect during initial growth stages on dry matter production through
stimulated mineralization of N from FYM and the combined application of urea and
FYM also showed residual effect (Khan ef al., 1986).

The application of FYM provided considerable direct and residual effect on
crop yields and improved soil fertility (Meelu and Moris, 1987).

The application of organic and inorganic fertilizers at 50:50 ratio gave the
best yield of rice. Gunasena and Ahmed (1977) observed that combined application
of organic and inorganic fertilizer was found to increase grain and straw yields of
rice over organic or inorganic fertilizers applied alone (Haga and Dayag, 1989).

Vanaja and Raju (2002) conducted a field experiment during 1996-97
on integrated nutrient management practice in rice crop. It was obtained
from different combination of chemical fertilizer with poultry manure (PM)
2 t/ha given highest grain and straw yield.

XuQ et al. (1989) reported that the proper use of fertilizer contributed both to
the yield and to the quality of the product, In trials with late rice, application on NPK
fertilizer increased yields by 49.2% and organic manure applied in addition to the NPK
increased vields by 54.7% . The organic manure alone increased yield by 22.1%.

Effect of fertilizers and manures on the properties of the post-harvest soil

Singh. et al. (1985) reported that organic manures increased the organic
carbon and available N content in soil and available phosphorus was increased

with FYM.
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Shivaramu ef al. (1994) found that bulk density was reduced by organic
residues incorporation.

Sharma and Sharma (1994) observed that application of organic fertilizer
decreased soil bulk density and increased infiltration rate. They also observed
that increased soil organic carbon content and the application of organic
fertilizer availability of soil N, P and K.

Nahar ef al, (1996) carried out a field experiment in Bangladesh in 1992
with rice cv. BR-14 which received a combination of 0.75 or 100 kg N/ha as urea
and 10 t/ha of rice straw, fresh ipil-ipil (Leucaena leucocephala ) leaves as green
manure, fresh cattle manure or composted rice straw + cattle manure. They
observed that organic matter and urea-N improved the organic carbon content of
soil significantly. Available nitrogen content was improved significantly only due
to addition of urea-N. Grain yield of rice was increased markedly due to
application of manure.

More (1994) concluded from 3-years study that application of 25 t/ha
FYM plus 20 t/ha pressmud deceased the soil pH and increased organic matter
content and availability of N, and K in soil.

Mian, et al. (1983) observed that some beneficial effect of N, P and FYM
on organic carbon but their effects on exchangeable K was very negligible.

Mian and FEaqub (1980) observed that N.,P and K alone and in
combination had no effect on soil pH but the application of farmyard manure and
green manure slightly decreased the pH value. Organic carbon content was
increased with chemical fertilizer in combination with FYM and green manure

but decreased due to chemical fertilizer only.
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Hoque and Mannan (1980) reported the effect of individual or combined
application of phosphate fertilizers and farmyard manure on some soil
properties. They found that a considerable increase in soil organic matter content
and available P in soil due to separate or combined use of TSP, MP and FYM.
The single application of FYM recorded the highest value of soil organic matter,

Gani and Singh (1988) observed that available P was significantly higher
when FYM was applied to rice where as the trend was reverse in case of
available K.

Cassman (1995) reported that K availability and uptake were increased with
increasing organic matter.

Brancher et al. (1996) carried out pot trial in greenhouse, with rice cv.
BRIRGA 409 sown in A or Cg horizons of a low humic clay soil mixed with cattle
manure, rice straw, NPK or lime alone or in all possible combinations of 2, 3 or 4
components. They found that addition of NPK and/or lime with or without manure
reduced Fe concentration in above ground parts of plants grown on the Cg
horizons, whilst manure alone increased Fe concentration.

Bahman et al. (2004) conducted an experiment to observe the residual
effects of N-and P-based manure and compost applications on corn grain yield and
N uptake lasted for at least one growing season while the effects on soil properties
were longer lasting. Soil P can contribute to crop P uptake for> 4 yr after N-based
manure of compost application had ceased. Effects of manure and compost
applications significantly increased soil electrical conductivity and pH levels and

plant-available P and NO3-N concentrations.
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CHAPTER 111

MATERIALS AND METHODS

A brief description of the types of soil, nature of crops, design of
experiment, treatment, cultural operations, collection of soil and plant samples
and analytical methods followed in this experiment. The chapter has been
described as below:

Soil

The experiment was carried out at research farm of Sher-e-Bangla
Agricultural University, Dhaka-1207 during Boro season of 2011-2012. The
morphological, physical and chemical characteristics of soil are shown in
Tables 3.1 and 3.2, respectively.

Crop

BRRIdhan29 a high yielding variety was used as the test crop in the Boro
Season. The variety was released by Bangladesh Rice Research Institute
(BRRI1), Joydebpur, Gazipur for Boro season. Life cycle of these variety ranges
from 150-160 days in Boro Season (BRRI, 1995).
Seedling raising

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

seeds were sown uniformly as possible and covered with thin layer of fine

earth. Proper care of the seedlings in the nursery was taken.
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Table 3.1 Physical and chemical properties of the initial soils sample

Physical properties Value
Sand (%) 17.60
Silt (%) 47.40
Clay (%) 35.00
Porosity (%) 44.5
Texture Silty loam
Bulk density (g/cc) 1.45
Particle density (g/cc) 252
Chemical properties Value
Soil pH 5.70
Organic Carbon (%) 0.74
Total N (%) 0.043
Available P (mg /kg soil) 16.90
Exchangeable K (meq/100 g soil) 0.12
Available S (mg/kg) 12.0

Table: 3.2 Nutrient content of cowdung and vermicompost

Sample Nutrient content (air dry basis)
N (%) P (%) K (%)
Cowdung 1.20 1.00 0.70
Vermicompost 2.00 1.90 0.80
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Land Preparation

Land was prepared for the cultivation of BRRIdhan29. First it was
ploughed with a power tiller. The soil was saturated with adequate supply of
irrigation water and finally prepared by successive ploughing and cross
ploughing followed by laddering. The unexpected residues were removed from
the experimental plot.

Lay out of the experiment

The experiment was carried out in the Randomized Complete Block
Design (RCBD). The entire experimental area was divided into 3 blocks
representing the replications to reduce soil heterogeneity and each block was
subdivided into 12 unit plots with raised band as per treatments. Thus. the total
number of unit plots was 36, treatments were twelve. The unit plot size was 3.5 m = 2.0
m and the plots were separated through raising soil band upto 25 cm from the soil level.
The blocks were separated by 1.0 m drains. The treatments were randomly distributed

within each block.
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Fig: 3.1 Lay out of the experiment
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Treatments:

T; : 140 kg N/ha from Urea + P K S & Zn as per recommendation
(35, 120, 20, 2.5 kg/ha, respectively) from Chemicals.
T;: 120 kg N/ha from Urea+ 20 kg N/ha from Cow dung (CD)
T;: 120 kg N/ha from Urea+ 20 kg N/ha from Vermicompost (VC).
T,: 120 kg N/ha from Urea+ 10 kg N/ha from (CD)+10 kg N/ha from vermicompost (VC)
Ts: 100 kg N/ha from Urea+ 40 kg N/ha from Cow dung (CD)
Tg: 100 kg N/ha from Urea+ 40 kg N/ha from Vermicompost (VC).
T5: 100 kg N/ha from Urea+ 20 kg N/ha from(CD)+20 kg N/ha from Vermicompost (VC)
Tg: 80 kg N/ha from Urea+ 60 kg N/ha from Cow dung (CD)
To: 80 kg N/ha from Urea+60 kg N/ha from Vermicompost (VC)
T1o: 80 kg N/ha from Urea+ 30 kg N/ha from cowdung (CD)+30 kg N/ha from Vermicompost (VC)
T,;: 70 kg N/ha from cowdung (CD)+70 kg N/ha from Vermicompost (VC)

Ti2: No Chemicals and no Manures (Control)
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Fertilizer, cowdung and vemicompost application

BARC manual (BARC, 2007) was followed for application of fertilizers and
for selecting the manurial dose, the findings of previous works were kept in mind.
Well decomposed cowdung and vermicompost were applied as per treatments during
final land preparation.

The sources of nitrogen, phosphorus, potassium, sulpher and zinc used in the
experiment were urea, TSP, MoP, gypsum and zinc oxide respectively. The rest except
urea was applied during final land preparation. Urea was top dressed in three equal
installments (splits) at 15, 35 and 60 days after transplanting.

Transplantation

Thirty five days old seedlings were transplanted in the experimental plots on
10 January, 2012. Distances of 20 cm from row to row and 15 cm from plant to plant
were maintained.
Intercultural operations

The crops were infested by pests which were controlled through the
application of ripcord. Necessary intercultural operations like weeding and irrigations
were done as and when necessary.
Harvesting

The crops were harvested plot wise at maturity after 155 days in Boro season
on 11 may 2011.
Sample Collection

From each plot five hills were randomly selected to keep records on yield and
yield contributing characters. The selected hills were collected before the crop was
harvested and necessary information was recorded accordingly. The grain and straw

samples were also kept for chemical analyses.
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Soil

The initial soil sample was collected from the experimental field before manuring
and fertilization. Five samples of 0-15 ¢m depth were collected, mixed, air-dried,
ground and sieved through a 2 mm (10 mesh) sieve. The composite sample was stored
in clean polyethylene bag for physical and chemical analyses. Post-harvest soil
samples of 0-15 ¢m depth were also collected from each plot.
Data collection
Plant height : Plant height was measured from the ground level to the top of the
panicle. From each plot, five hills were recorded.
Number of tillers: Five hills were taken at random from each plot and total number
of tillers (effective and non-effective tillers) was counted, the average of which was
considered as total number of tillers per hill.
Panicle length : Panicle length was measured from basal node of the rachis to apex.
Each observation was a mean of 5 hills.
Number of grains and filled grains/ panicle : The number of grains and filled
grains/ panicle were counted and averaged.
1000-grain weight : Thousand grains were counted and weighed.
Grain and straw vields : The crop was harvested and the grain and straw obtained
from each unit plot were dried and weighed carefully. The results were express as
t/ha.
Soil Analysis

The initial soil sample was analyzed for particle size distribution, particle

density, bulk density, pH, organic carbon, total nitrogen, available P and

exchangeable K (Table 3.2). Post harvest soil samples were analyzed for pH, organic
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matter, total nitrogen, available P, exchangeable K, available S and cation exchange
capacity.

Textural elass: Particle size analyses of soil was done by hydrometer method (Black,
1965) and the textural class was determined by plotting the values for %sand, %silt
and %clay to the Marshall’s triangular coordinate following the USDA system.
Particle density : Particle density of soil was determined by volumetric flask method

(Black, 1965) following the formula:

Weight of soil (solid)
Particle density (Dp) = glee
Volume of soil (solid)

Bulk density : Bulk density of soil was determined by core sampler method

following the formula:

Weight of oven dry soil
Bulk density (Dy)= glce
Volume of soil (solid)

Porosity : Porosity of soil was calculated from the following formula given by

Vomocil (1965).

Total porosity (%) = 100— % x 100

Where, Dy = Bull: density (g/cc)
Dy = Particle density (g/cc)

Soil pH : Soil pH was measured with the help of a glass electrode pH meter using
soil water suspension of 1:2.5 as described by Jackson (1962).

Organic carbon :Organic carbon was determined following the wet oxidation
method as described by Page er al. (1982)

Total nitrogen :Total nitrogen of soil was estimated following the micro-

kjeldahl method. The soil was digested with H20; and conc. H2SOy4 in presence
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of the catalyst mixture (K;S04:CuSO4 5 H;O: Se in the ratio 10:1:0.1) and
nitrogen in the digest was determined by distillation with 40% NaOH followed
by titration of distillate trapped in H3;B0; with 0.1 N H2S0y (Page, ef al. 1982).
Available phosphorus : Available phosphorus was extracted from the soil with
0.5 M NaHCO0; at pH 8.5. The phosphorus in the extract was then determined by
developing the blue colour by SnCl; reduction of phosho-molybdate complex
and measuring the colour calorimetrically at 660 nm (Olsen er al. 1954).
Exchangeable potassium : Exchangeable potassium of soil was determined
from 1 N ammonium acetate (pH 7.0) extract of the soil by using flame-
photometer.

Chemical analyses of grain, straw, cowdung and vermicompost.

Preparation of samples : Grain and straw samples were dried in an oven at
65"C for 48 hours and then ground by a grinding machine to pass through a 20
mesh sieve and stored in small paper bags into a desiccators. Representative
cowdung and vermicompost samples were dried and prepared followings. Then

the samples were analyzed for NP and K.

Digestion of samples with nitric-perchloric acid : 0.5 g was transferred into a
dry clean 100 ml kjeldahl flask. A 10 ml of diacid (HNO; : HCIOj4 in the ratio
2:1) was added. After leaving for a while, the flask was heated at a temperature
slowly to raise upto 200°C. Heating was momentarily stopped when the dense
white fumes of HCIOQ, occurred and after cooling, 6 ml of 6N HCI was added to
it. The contents of the flask were boiled until they became sufficiently clean and

colourless. P, K and S contents were determined from this digest.
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Nutrient uptake: Nutrient uptake by grain and straw was calculated by
multiplying the yield (oven dry basis) with the corresponding nutrient content.
Statistical analysis

The analysis of variance for the crop characters and also the nutrient
content of the plant samples were done following the ANOVA technique and the

mean values were adjudged by Least Significant Difference Test (LSD).
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CHAPTER 1V

RESULTS AND DISCUSSION

The results of the experiment conducted under field conditions are presented in
several Tables and Figures. The experiment was conducted to study the effect of
integrated nutrient management on the growth and yield of BRRIdhan29. The results
are presented and discussed under the following parameters.

Plant height

Plant height was significantly influenced by cowdung and vermicompost and
inorganic nitrogenous fertilizer (Table 4.1). Plant height ranged from 95.73 to 78.60
cm. The highest plant height (95.73 cm) was recorded in the treatment T, receiving
140 kg N/ha as the source of urea. Treatment T, was statistically identical with Tz, T3,
Ts, Tsand Tz Cowdung and vermicompost along with nitrogenous fertilizer performed
better in recording plant height compared to other treatment combination except only
use of chemical nitrogenous fertilizer in T;. However, plant height recorded either with
single or combined application of nitrogen and manure or vermicompost was higher
than that of control treatment. The lowest plant height (78.60 cm) was observed by
control treatment having no cowdung or vermicompost even any chemical fertilizer.
Treatment T; receiving 140 kg N/ha from urea fertilizer produced 21,79% higher plant
height compared to control treatment (Fig. 4.1). Plant height in BRRIdhan29 increased
by the application of farm wastes (Budhar ef al. 1991). Hoque (1999) found that plant
height significantly increased with the application of cowdung along with chemical
fertilizer. The increased plant height through the application of FYM along with N, P
and K was also reported by many other scientists (Kobayashi et al. 1989, Maskina ef al.

1987). Maximum plant height in BRRIdhan29 due to the application of poultry manure
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at the rate of 3t/ha along with 50% soil test basis fertilizer in boro season Anonymous

(2007).
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Fig.4.1. Effect of integrated nutrient management on percent
increase plant height over control of BRRIdhan29

Number of tillers per hill

Number of tillers per hill was significantly influenced by cowdung and
vermicompost along with chemical nitrogen fertilizer (Table 4.1). Maximum number of
tillers per hill (24.87/hill) was recorded in Tj treatment receiving 20 kg N from
vermicompost along with 120 kg N/ha as the source of urea. Vermicompost in
association with chemical nitrogen fertilizer exerted positive effect on the number of
tillers per hill. Cowdung and vermicompost in combination with nitrogenous fertilizers
showed better performance than only nitrogen fertilizers. The lowest number of tillers

per hill (18.40/hill) was noted by control (T)2) treatment. Treatment T; produced
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35.16% higher number of effective tiller per hill than control treatment (Fig. 4.2).
Ahmed and Rahman (1991) recorded significantly increased tiller number of rice due to
cowdung or vermicompost along with chemical nitrogen fertilizers.. Aptosol (1989)
also found that combined application of organic and inorganic fertilizers increased the

number of tillers per hill.
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Fig.4.2. Effect of integrated nutrient management on percent
increase number of tillers per hill over control of BRRIdhan2¢

Number of effective tillers per hill

There was a significant effect of the treatments on number of effective tiller per
hill (Table 4.1). All the treatments significantly produced higher number of effective
tillers per hill over control treatment. Application of 20kg N /ha from cowdung along
120 kg N/ha as the source of urea produced the highest number of effective tillers
(24.00/hill). Treatment Ts produced 34.30% higher number of effective tiller per hill

than control treatment (Fig. 4.3). Cowdung with the association with chemical nitrogen

35



fertilizer was found to be more or less similar to vermicompost along with chemical

nitrogen in producing number of effective tiller.
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Fig. 4.3. Effect of integrated nutrient management on
percent increase number of effective tillers per hill over
control of BRRIdhan29

Number of non effective filler

The effects of different treatments on non effective tiller per hill are shown in
Table 4.1. The maximum number of non effective tillers (1.90/hill) was recorded in
treatment T receiving 20 kg N /ha from cowdung along with 120 kg chemical nitrogen
fertilizer. The effect of the T» treatment was statistically superior to the rest of the
treatments. The minimum number of non effective tillers per hill (0.53/hill) was noted

in control (T}2) treatment.
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Table 4.1. Effect of integrated nutrient management on plant height, number of
tillers, effective tillers and noneffective tillers per hill of BRRIdhan29

Treatment Plant height Number of Number of Number of

(em) tillers/hill effective non effective
tillers/hill tillers/hill

T, 95.73a 22.87abe 21.07bed 1.80bc

Tz 93.13ab 23.7abc 21.80 a 1.90a

T 93.07ab 24.87a 23.07ab 1.80a

T4 94.07ab 22.4abcd 20.10cde 2.30c

Ts 94.07ab 24.20ab 23.13ab 1.07b

Ts 92.47ab 21.68bcd 19.95cde 1.73a

T, 91.27b 21.33ed 20.27cde 1.06b

Ts 92.87ab 23.33abc 22.1abc 1.23¢c

To 91.13b 21.73bcd 21.13bed 0.6de

Tho 91.80b 20.07de 19.47 de 0.6de

Ty 81.60c 18.53¢ 19.00de 0.47d

Tz 78.60d 1840 e 17.87e 0.533e

CV (%) 2.54 7.46 7.06 9.02

Means in a column followed by same letter (s) are not significantly different at 5% level of
significance by LSD

Panicle length

The effects of different treatments on panicle length are shown in Table 4.2. The
highest panicle length (27.90 cm) was noted in Ty treatment receiving 80 kg N as the
source of urea with combination of 60 kg N from cowdung which was statistically
identical to Ts treatment. Treatment T, produced second highest panicle length among the
treatment were selected. The lowest panicle length (25.27 ¢m) was produced by Tj»

treatment receiving no inorganic and organic fertilizer. Treatment Ty produced 10.41%

37



higher panicle length than control treatment (Fig. 4.4). This might be due to the balanced

supply of nutrients from cowdung along with urea fertilizer, which enhanced panicle
length.
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Fig. 4.4 Effect of integrated nutrient management on percent
increase panicle length of BRRIdhan29 over control

Number of grains per panicle

Number of grains per panicle of BRRIdhan29 ranged from 168.10 to 229.70 and
the highest and the lowest number of grains per panicle was found in the treatment Ts
and Ty, respectively (Table 4.2). All the treatments significantly produced higher
number of grains per panicle over control treatment of BRRIdhan29. Application of
100 kg N as the source of urea along with 40 kg N from cowdung/ha produced the
maximum number of grains per panicle (229.70) with an increase of 36.64% over
control treatment under study (Fig. 4.5). Inorganic nitrogen with the combination of

cowdung was found to be more effective in producing number of grain per panicle
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compared to other treatments even with only inorganic nitrogenous fertilizer. This is in

agreement with the findings of other researchers (Anonymous, 2007).
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Fig. 4.5.Effect of integrated nutrient management on percent

increase number of grains per panicle over control of
BRRIdhan29

Number of filled grains per panicle

There was a significant effect of the treatments on number of filled grains per
panicle (Table 4.2). The maximum number of filled grains per panicle (216.70/panicle)
was noted when 140 kg N/ha (T,) was applied. The effect of this treatment was
statistically similar to Ts treatment but superior to the rest of the treatments of the crop.
The minimum number of filled grains per panicle (162.50/panicle) was recorded in Tz
treatment receiving no chemical and manure. Treatment T; produced 33.35% higher
number of filled grains per panicle (Fig. 4.6). Mondal er al. (1990) stated that
increasing NPK rates and FYM gave significant number of filled grains per panicle of

rice.
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BRRIdhan29

Number of unfilled grain per panicle

The effects of different treatments on number of unfilled grains per panicle are
shown in Table 4.2. With respect to number of unfilled grains per panicle, the highest
number of unfilled grains per panicle (21.70/panicle) was noted in treatment T3
receiving 120 kg N from urea and 20 N/ha from vermicompost. The lowest number of
unfilled grains per panicle (5.66/panicle) was observed by control treatment (T)2)
having no organic or inorganic fertilizers. Treatment T; produced 282.82% higher
number of unfilled grains per panicle than control treatment of BRR1dhan29 (Fig. 4.7).
This might be due to the nitrogenous fertilizer increase vegetative growth resulting

decrease the number of filled grains, which enhanced number of unfilled grains per

panicle.
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Table 4.2. Effect of integrated nutrient management on panicle length, number of
grain, number of filled grain, number of unfilled grain of BRRIdhan29

Treatment | Panicle length | Number of Number of Number of
(cm) grain/panicle filled unfilled
grain/panicle | grain/panicle
T, 26.53cd 224.00a 216.70a 7.30h
T; 26.67bc 227.00a 207.70abe 19.30be
Ts 26.43cd 225.20a 203.50abc 21.70a
Ta 25.70cde 219.50a 206.80abc 12.70f
Ts 27.73ab 229.70a 215.80ab 13.90ef
Ts 26.70bc 216.80a 198.70c 18.10¢
Tz 26.17cde 217.00a 202.00be 15.0de
Ts 27.90a 185.60b 167.50de 18.10¢
Ty 26.43cd 227.60a 207.00abe 20.60ab
T 26.30cde 196.30b 180.20d 16.10d
Tn 25.53de 182.60bc 172.50de 10.10g
T2 25.27e 168.10¢ 162.50e 5.60i
CV (%) 241 4.14 440 6.13

Means in a column followed by same letter (s) are not significantly different at 5% level of
significance by LSD
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Weight of grain per panicle

Weight of grain per panicle was significantly influenced by different
combinations of organic and inorganic fertilizer (Table 4.3). Weight of grain per
panicle ranged from 3.36 to 4.88 g. The maximum weight of grains per panicle (4.887
g) was recorded by the treatment T; whose effect was statistically similar to T3 and Ts
treatments but superior to the rest of the treatments. Treatments Ty, Ty and Typ were
statistically similar in respect of weight of grains per panicle. Treatment T; produced
45.45% higher weight of grains per panicle than control treatment of BRRIdhan29 (Fig.
4.7). The lowest weight of grains per panicle (3.487 g) was noted in control treatment
(T12). The effect of this treatment was statistically identical to Ty treatment of
BRRIdhan29. The highest 1000-grain weight in rice was found when chemical fertilizer

along with poultry manure was applied at the rate of 3 t/ha (Anonymous 2007).

¢ (LIBRARY

(0

43



50.00
45.00
40.00 4
35.00
30.00
25.00
20.00 4
15.00 -
10.00 -
5.00 |
0.00

over control

% increase weight of filled grain
(g/panicle)

1

T1 T2 T3 T4 T5 76 T7 T8 T9 Ti0 Ti1 Ti2
Treatment

Fig. 4.8. Effect of integrated nutrient managemnt on percent
increase weight of grains (g/panicle) over control of BRRIdhan29

Weight of filled grain

The effects of different treatments on weight of filled grains per panicle were
statistically significant and shown in Table 4.3. With respect to weight of filled grains
per panicle, the highest weight of filled grains per panicle (4.887/panicle) was observed
in treatment Ts receiving 100 kg N from urea and 40 kg N/ha as the source of cowdung.
This might be due to the balanced supply of nutrients from nitrogenous fertilizer with
combination of cowdung, which enhanced weight of filled grains per panicle. The
lowest weight of filled grains per panicle (3.487/panicle) was found by control
treatment having no cowdung nor vermicompost or chemical fertilizers. Treatment T
roduced 45.45% higher number of filled grains per panicle than control treatment (Fig.

4.8).
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Weight of unfilled grain per panicle

The weight of unfilled grains per panicle was significantly influenced by
different levels of organic and inorganic fertilizers (Table 4.3). The maximum weight
of unfilled grains per panicle (0.4533) was noted in T treatment which was statistically
identical to Ty and Ty treatments. Organic manure in association with chemical
nitrogenous fertilizer exerted positive effect on the weight of unfilled grains per panicle
of BRRIdhan29. The lowest weight of unfilled grains (0.123 g/panicle) was produced

by control (T2) treatment which was statistically identical to T, treatment.
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1000-grain weight

A significant difference in 1000-grain weight was observed at different levels of
nitrogen along with cowdung and vermicompost (Table 4.3). The highest weight of
1000- grain (23.50 g) observed in the treatment Tg receiving 80 kg N as the source of
urea and 60 kg N/ha from cowdung. The effect of this treatment was statistically
identical to Ts, Ts and Ty treatments and ranks in second position. All the treatments
including chemical nitrogen with the association of cowdung and vermicompost
performed better in recording 1000-grain weight over only nitrogen treatment and

control. The lowest 1000-grain weight (2.54 g) was found in control treatment.
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Table 4.3. Effect of integrated nutrient management on weight of grain, filled grain,

unfilled grain per panicle and 1000-grain weight of BRRIdhan29

Treatment Weight of Weight of Weight of 1000-grain
grain filled grain unfilled grain weight (g)
(g/panicle) {g/panicle) (g/panicle)
T, 4.74ab 4.45ab 0.15g 21.46¢d
Tz 4.06¢cde 3.68bcd 0.38bc 20.54bed
Ts 4.40abc 3.95bc 0.45a 21.01bed
Ty 4.31bed 4.03ab 0.28e 22.15abc
Ts 4.88a 4.43a 0.31de 22.64ab
Ts 4.14cde 3.78cde 0.36cd 20.03d
T7 4.15def 3.84bed 0.31de 20.52¢d
T 3.92¢def 3.50cde 0.42ab 23.50a
Te 4.57bed 4.12ab 0.45a 22.10abc
Tio 4.27bed 3.75de 0.52cd 20.79bcd
T 3.59ef 3.38¢ 0.21f 20.84bcd
Tz 3.36f 3.24e 0.12g 19.42d
CV (%) 8.11 7.13 7.98 5.36

Means in a column followed by same letter (s) are not significantly different at 5% level of significance by
LSD

Raw grain yield

There was a significant effect of the treatments on number of grains per panicle
(Table 4.4). The highest raw grain yield (12.50 t/ha) was found when 100 kg N as the
source of urea along with 40 kg N from cowdung per hectare was applied. The effect of
this treatment was statistically at par to T but superior to the rest of the treatments.
Treatment Ts, T+, Ts. Ts and Ty were statistically identical in recording raw grain yield
and ranked in second position. Treatment T; and Ty were closely related for the

determination of raw grain yield of the crop. The lowest raw grain yield (7.167 t/ha)
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was noted in control (T)z) treatment but the effects of this treatment was statistically
identical to T}, treatment.
Raw straw yield

Raw straw yield was significantly influenced by different combinations of
cowdung and vermicompost along with chemical nitrogen fertilizer (Table 4.5). Raw
straw yield ranged from 14.17 to 23.33 t/ha of BRRIdhan29. The highest raw straw
yield (15.80 tha) was recorded by the treatment Ts whose effect was statistically
similar to T and T treatment but superior to the rest of the treatments. The lowest raw
straw yield (9.59 t/ha) was found in control (T)2) treatment.
Dry grain yield

Dry grain yield was significantly influenced by different fertilizer treatments
(Table 4.4). The maximum dry grain yield (7.72t/ha) was recorded in Ts treatment
which effect was statistically at par to Ty, Ty, Ts, Te and T treatment of BRRIdhan29
and the lowest dry grain yield (4.42t/ha) was obtained from the control (T)2) treatment.
Dry straw yield

There was a significant effect of different levels of cowdung and vermicompost
along with chemical nitrogenous fertilizer of BRRIdhan29 (Table 4.4). The highest dry
straw yield (6.25 vha) was noted in Ts treatment. The effect of this treatment was
statistically similar to Ta, T3, T7, Ts, Ts and Tp treatment of BRRIdhan29. The lowest

dry straw yield (4.40t/ha) was obtained from the control (T)2) treatment.
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Table 4.4. Effect of integrated nutrient management on raw grain yield, raw straw
yield, dry grain yield and dry straw yield of BRRIdhan29

Treatment Raw grain Raw straw Dry grain Dry straw

yield yield yield yield

(t/ha) (t/ha) (t/ha) (t’/ha)
T, 8.40a 15.12ab 7.67a 4.91bc
Ta 6.77cd 12.13def 6.45bed 5.75ab
Tz 7.49bc 13.32cde 6.65bed 5.52ab
Ts 6.26d 14.67ab 5.92cd 4.57cd

Ts 8.46a 15.80a 7.72a 6.25a
Ts 6.26d 14.11be 5.75de 4.06cd
Ty 7.56b 12.98cde 6.93ab 5.64ab

Tz 7.56b 13.54cd 7.04ab 6.09a
To 7.38bc 14.00be 6.77abc 5.52ab

Tio 7.38bc 11.97ef 6.84abc 5.98a

Tn 5.30e 11.17f 4.80ef 3.88d
T2 4 B5e 9.59 4.42f 4.40cd

CV (%) 6.34 6.82 9.12 10.67

Means in a column followed by same letter (s) are not significantly different at 5% level of
significance by LSD

Nitrogen content in grain

There was significant difference among the treatments in recording nitrogen
content in grain (Table 4.5). The maximum nitrogen content in grain (1.199%) was note
in the treatment Ty receiving 80 kg N as the source of urea along with 60 kg N/ha from
cowdung which was statistically identical to T; and T treatments. Treatment Tg was
closely related to T; treatment. Nitrogen at the rate of 100 kg N as the source of urea,

20 kg N from cowdung along with 20 kg N/ha from vermicompost (T7), 80 kg N from
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urea and 60 kg N/ha from vermicompost (Ts), 80 kg N from urea with the combination
of 30 kg N from cowdung and 30 kg N/ha from vermicompost (Ty) and 70 kg N from
cowdung along with 70 kg N/ha as the source of vermicompost were statistically
similar in recording nitrogen content in grian. The lowest nitrogen content in grain
(0.5047%) was found in control treatment (T)2). Jeong ef al. (1996) found that 5 vha
fermented chicken manure increased nitrogen concentration in rice plant.
Phosphorus content in grain

Phosphorus content in grain was varied significantly due to the influence of
inorganic and organic fertilizer (Table 3.5). The phosphorus content in grain varied
from 0.3648 to 0.5014%. The highest phosphorus content (0.5014%) in grain was
found in treatment Ts which was statistically at par to Ts, Ts, T7, Ts and Tq treatments in
recording phosphorus content in grain but superior to the rest of the treatments of the
BRRIdhan29. The lowest phosphorus content in grain 0.3648% was found in control
(Ti2)-
Potassium content in grain

Potassium content in grain was statistically significant due to the application of
different levels of organic and inorganic fertilizer (Table 3.5). The maximum potassium
content in grain (0.2325%) was recorded in treatment Ts receiving 100 kg N from urea
with the combination of 40 kg N/ha from cowdung. The effect of this treatment was
statistically identical to Tg treatment. This might be due to the application of cowdung
along with urea fertilizer which supplied sufficient potassium for growth and
development of crop resulting increase potassium content in grain. The lowest
potassium content in grain (0.1502%) was noted in control (Tyz) treatment. Kudu ef al.
(1991) obtained highest potassium content in rice grain due to the application of highest

doses of NPK with the association of farmyard manure. Verma et al. (1991) reported
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significantly increased potassium content in rice grain by the application of farmyard

manure and chemical fertilizer.

Table 4.5. Effect of integrated nutrient management on nitrogen, phosphorus and
potassium content of grain of BRRIdhan29

Treatment Nitrogen content | Phosphorus content | Potassium content
(%) (%) (%)
T 1.164a 0.458b 0.218ab
T> 0.643de 0.464ab 0.189def
Ts 0.698cd 0.490ab 0.192cde
Ty 0.592de 0.461b (.183ef
Ts 1.097a 0.501a 0.232a
Te 0.581de 0.458b 0.181ef
Tz 0.904b 0.470ab 0.204bed
Ty 1.199a 0.477ab 0.209bc
Te 0.798bc 0.471ab 0.192cde
Tho 0.872b 0.462b (.203bed
Tn 0.894b 0.456b 0.172f
Tiz 0.504e 0.364¢ 0.150g
CV (%) 10.66 4.84 5.25

Means in a column followed by same letter (s) are not significantly different at 5% level of

significance by LSD
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Nitrogen content in straw

There was significant difference among the treatments in recording nitrogen
content in straw (Table 4.6). The maximum nitrogen content in straw (0.7303%) was
found in the treatment T; which was statistically similar to T; and T; treatments.
Nitrogen content in straw varied from 0.4074% to 0.7303%. Treatment along with
chemical nitrogen performed better in recording nitrogen content in straw over other
treatments including organic manure even control. This might be due to the application
of urea fertilizer which supplied adequate nitrogen produced protein or amino acid
which was converted to nitrogen and ultimately increased nitrogen content in straw.
The lowest nitrogen content in grain (0.4074%) was found in control treatment. Jeong
et al. (1996) found that 5 tha fermented chicken manure increased nitrogen
concentration in rice plant.
Phosphorus content in straw

Phosphorus content in straw was varied significantly due to the application of
chemical nitrogenous fertilizer along with organic manure (Table 4.6). The highest
phosphorus content (0.1851%) in straw was found in treatment Ts treatment which was
statistically superior to the rest of treatment. Treatments T, T3, Ta, Tg, T, Ts, To Tio
and T, were statistically identical in recording phosphorus content in straw and ranked
second in position of the crop. The lowest phosphorus content (0.0975%) in straw was
found in control (Tjz2).
Potassium content in straw

The content of potassium in straw was significantly influenced due to the
application of different levels of chemical nitrogenous fertilizer along with organic
manure (Table 4.6). The highest potassium content in straw (1.234%) was found in

treatment Ts receiving 100 kg N from urea along 40 kg N/ha from cowdung which was
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statistically similar to Tz, T7, Ts and To treatment. The lowest potassium content in
straw (1.139%) was noted in control treatment. Poultry manure at the rate of 3t’ha
along with 50% recommended chemical fertilizer significantly increased potassium

content in straw of BRRIdhan29 rice over control (Anonymous 2007a).

53



Table 4.6. Effect of integrated nutrient management on nitrogen, phosphorus and
potassium content of straw of BRRIdhan29

Treatment Nitrogen content | Phosphorus content | Potassium content
(%) (%) (%)
T, 0.730a 0.119d 1.148de
Ta 0.614bc 0.161be 1.168cde
Ts 0.661abc 0.163b 1.193abed
T 0.676ab 0.153bc 1.150de
Ts 0.594bc (.185a 1.234a
T 0.373d 0.163b 1.142de
Ts 0.618bc 0.154be 1.221ab
Ty 0.578¢ 0.154be 1.214abe
To 0.617bc 0.161bc 1.146de
Tho 0.588bc 0.153be 1.221ab
Tu 0.397d 0.152bc 1.174bede
Ti2 0.207e 0.097e 1.13%
CV (%) 4.51 8.25 6.35

Means in a column followed by same letter (s) are not significantly different at 5% level of significance by
LSD

Nitrogen uptake by grain

Nitrogen uptake by grain was significantly influenced by the application of
different levels of cowdung and vermicompost along with chemical nitrogen fertilizer
(Table 4.7). The highest nitrogen uptake by grains (133.20 kg/ha) of rice was observed
in T, treatment receiving 140 kg N which was statistically superior to the rest of the
treatments. Treatment Ts and Ty were statistically identical in recording N uptake by
grain and closely related to T, treatment. The uptake of nitrogen by grain ranged from

35.97 to 133.20 kg/ha. However, only nitrogen fertilizer as the source of urea
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responded better than treatment receiving cowdung or vermicompost along with
chemical nitrogen fertilizer or even only cowdung or vermicompost. The lowest
nitrogen uptake by grain (35.97 kg/ha) was found in control (T)2). These results are in
good agreement with the findings of Sharma and Mitra (1991). Azim (1999) and Hoque
(1999) carried out experiments with organic manures and fertilizers and found
significantly higher N uptake in grain over control.
Phosphorus uptake by grain

A significant variation in phosphorus uptake by grain was observed due to the
application of different levels of cowdung or vermicompost along with nitrogen
fertilizer (Table 4.7). The maximum phosphorus uptake (57.11 kg/ha) was noted in the
treatment Ts which was statistically similar to T; and Ty treatment. The lowest
phosphorus uptake (23.82 kg/ha) by grain was found in control treatment (T}2). Gupta
et al. (1995) reported the highest phosphorus uptake by rice with combined application
of poultry manure (PM) and fertilizer phosphorus. Similar results were also reported by
Hoque (1999) and Azim (1999).
Potassium uptake by grain

A significant variation in potassium uptake by grain was observed due to the
application of different levels of nitrogen fertilizer along with organic manures (Table
4.7). The maximum potassium uptake by grain (140.60 kg/ha) was found by Ts
treatment. The lowest potassium uptake by grain (74.40 kg/ha) was found in control
(Ty3) treatment. The results of this experiment show that potassium uptake by rice grain
was increased due to the application of chemical nitrogen fertilizers along with
manures. Cassman (1995) found that potassium uptake increased with the increasing

organic matter. These results are in good agreement with Jeegadeeswari er al. (2001)
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who reported increased potassium uptake in rice grain due to the application of

cowdung along with NPK fertilizers.

Table 4.7. Effect of integrated nutrient management on nitrogen, phosphorus and
potassium uptake by grain of BRRIdhan29

Treatment Nitrogen uptake by | Phosphorus uptake | Potassium uptake
grain (kg/ha) by grain (kg/ha) by grain (kg/ha)

T, 89.27a 35.12ab 16.72ab

Tz 42.75f 29.92cde 12.19cde

T 46.41e 32.58cde 12.76bed

Ty 35.04gh 27.29de 10.83de

Ts 84.68 b 38.67a 17.91a

Ts 33.40h 26.33ef 10.40ef

T, 62.73¢c 32.5Tbc 14.13abe

Ts 83.77b 33.58abe 14.71abe

To 53.48d 31.88cd 12.99bed

Tho 59.64c 31.60cd 13.88bc

Tn 42.91i 21.88f 8.25fg

Tz 22.27g 16.08g 6.63g

CV (%) 6.23 10.22 B.90

Means in a column followed by same letter (s) are not significantly different at 5% level of

significance by LSD
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Nitrogen uptake by straw

Nitrogen fertilizer along with cowdung and vermicompost significantly
increased N uptake by straw (Table 4.8). The maximum N uptake of 83.41 kg/ha was
noted in treatment Ts Treatment T; Ta, Ts. Ts, Tz, Ts, To and Tyo were statistically
identical in recording nitrogen uptake by straw. The lowest N uptake (26.62 kg/ha) was
noted in control (T)») treatment.
Phosphorus uptake by straw

Effect of cowdung, vermicompost along with nitrogen fertilizer on phosphorus
uptake by straw was significant (Table 4.8). Treatment Ty recorded the maximum P
uptake (14.02 kg/ha) which was statistically similar to Ty, Ti, T, Ty, Tg and Typ
treatment. The minimum P uptake by straw (7.72 kg/ha) was found in control. This
might be due to the application of chemical nitrogen fertilizer in association with
organic manures which might have increased efficiency of phosphorus accumulation in
straw result higher phosphorus uptake in straw. Chemical fertilizer along with poultry
manure at the rate of 3 t/ha increased phosphorus uptake in rice (Anonymous, 2007a).
Potassium uptake by straw

Potassium uptake by straw was significantly varied with different levels of
chemical nitrogen fertilizer along with cowdung and vermicompost (Table 4.8). The
maximum K uptake (113.90 kg/ha) by straw was found in Ts treatment. Chemical
nitrogen fertilizer as the source of urea along cowdung increased potassium uptake by
straw. Control treatment produced the minimum potassium uptake (73.93 kg/ha).
Jeegadeeswari ef al. (2001) also observed that the potassium uptake by rice was
increased by the application of organic manure with nitrogen, phosphorus and
potassium. Chemical fertilizer with the association of poultry manure at the rate of 2

t/ha increased phosphorus uptake in rice (Anonymous, 2007b).
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Table 4.8. Effect of integrated nutrient management on nitrogen, phosphorus and
potassium uptake by straw of BRRIdhan29

Treatment Nitrogen uptake by | Phosphorus uptake | Potassium uptake
straw (kg/ha) by straw (kg/ha) by straw (kg/ha)

T, 35.84b 5.84ab 56.36¢cde

T 35.30b 9.25ab 67.16abc

Tz 36.48b 8.99ab 65.85bc

Ty 30.89b 6.99be 52.55de

Ts 37.12a 11.56bc 77.12a

Ts 15.02¢ 6.61bc 46.36e

T, 34.85b 8.68ab 63.28ab

Ty 35.20b 9.37a 73.93ab

Ty 34.05b 8.88ab 63.25bed

Tyg 34.63b 9.14ab 73.01ab

Ty 15.40c 5.89¢ 45.55¢

T2 9.10c 4.26¢ 50.16e

CV (%) 3.94 4.10 10.61

Means in a column followed by same letter (s) are not significantly different at 5% level of
significance by LSD

pH of post harvest soil

There was an insignificant effect of the different levels of treatments on soil pH
of post harvest soil of research farm (Table 4.9). pH of post harvest soil insignificantly
varied among the different levels of cowdung and vermicompost along with chemical
nitrogen fertilizers. Treatment T, showed the highest pH (6.50) and T) is the lowest pH

(6.183) in post harvest soil.
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Organic matter

Organic matter was significantly influenced by different levels of cowdung and
vermicompost along with chemical nitrogen fertilizer of post harvest soil (Table 4.9). The
level of organic matter in post harvest soil increased due to combined application of
cowdung and vermicompost with the combination of chemical nitrogenous fertilizer. The
maximum organic matter of post harvest soil (2.80%) was recorded from Ts which was
statistically identical to all the treatments except T), To and T; treatments of the crop.
Treatments Ty, T2, Te T7, Ts. To, Tip and Ty were statistically identical in respect of
organic matter content of post harvest soil. The lowest organic matter (1.02%) of post
harvest soil was recorded in control (T;) and the effect of this treatment was statistically
similar to T, treatment. Xu er al. (2008) reported that application of chemical fertilizer
with organic manure increase soil organic matter.
Total nitrogen of post harvest soil

The combined effect of different levels of cowdung and vermicompost with the
association of chemical nitrogen fertilizer on total nitrogen of post harvest soil was
significant (Table 4.9). The highest total nitrogen of post harvest soil (0.070%) was
recorded through the application of 100 kg N from urea in the combination of 40 kg N/ha
as the source of cowdung. The effect of this treatment was statistically similar to Ts, T
and T; but superior to the rest of the treatments of post harvest soil. The lowest total
nitrogen of post harvest soil (.026%) was recorded T); treatment.
Available Phosphorus of poest harvest soil

A significant difference in available phosphorus content of post harvest soil was
observed at different levels of cowdung and vermicompost along with chemical nitrogen
fertilizer as the source of urea (Table 4.9). The highest available P (11.77 ppm) in post

harvest soil was recorded in T treatment and the lowest was noted in T, treatment.
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Exchangeable K of post harvest soil
There was significant difference among the treatments in recording
exchangeable potassium content of post harvest soil (Table 4.9). The maximum
exchangeable potassium of post harvest soil (22.42ppm) was found in treatment Tg
which was statistically superior to the rest of the treatments under study. The lowest
exchangeable potassium content (7.32ppm) in post harvest was found in control (T12)

treatment.
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Table 4.9. Effect of integrated nutrient management on the pH, organic carbon and
NPK content in post harvest soil of BRRIdhan29

Treatment pH Organic Total N | Available P | Exchangeable
matter (%) (Vo) (ppm) K (ppm)
T, 5.320 1.10b 0.050d 10.10ab 8.25g
T 5.500 1.45ab 0.060cd 10.26ab 18.44cd
Ts 5.360 1.60a 0.063abe 11.40ab 19.44bc
T4 5.370 1.75a 0.065ab 11.06ab 20.48b
Ts 5.390 1.80a 0.070a 11.62a 17.49d
Ts 5.120 1.50ab 0.068a 11.77a 22.42a
Ty 5.990 1.50ab (0.068a 9.740b 16.67d
Ts 5.110 1.70ab 0.065ab 10.72ab 11.12f
To 5.360 1.50ab 0.059cd 10.84ab 11.83f
Tho 5.160 1.90b 0.054d 9.673b 14.3%
Ty 5.280 1.50ab 0.052d 9.997ab 16.95d
Tz 5.183 1.02¢ 0.026¢ 10.04ab 7.32g
CV (%) NS NS 5.65 10.18 7.10

Means in a column followed by same letter (s} are not significantly different at 5% level of
significance by LSD
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CHAPTER- V
SUMMARY

To evaluate the effects of integrated nutrient management of
cowdung and vermicompost along with nitrogen as the source of urea were
conducted in boro season during 2011-12 at the research farm of Sher-e-
Bangla Agricultural University, Dhaka-1207.

The experiment was carried out to assess the integrated nutrient
management on BRRIdhan29 in boro season.

The results of the experiment revealed that yield and yield
contributing characters and nutrients content and uptake by rice were
increased due to the application of varried levels of cowdung and
vermicompost along with nitrogen from urea. However, combined
application of cowdung and nitrogen at the rate of 100 kg N from urea along,
with 40 kg N/ha as the source of cowdung performed best in recording yield
and yield contributing characters and nitrogen content and uptake by grain
and straw of BRRIdhan29.

In post harvest soils, the contents of pH, organic matter, total
nitrogen, available phosphorus and exchangeable potassium were increased
due to application of cowdung and vermicompost compared to initial soil.
Soil pH insignificantly decreased slightly as compared to that of the initial
soil. Fertilized with urea-nitrogen alone decreased the values of organic
matter, total N, available P and excchangeble potassium in post harvest soil.

The maximum plant height was recorded in T, treatment, number of
effective tillers per hill in T», panicle length, number of dry grain and straw

yield, number of filled grains per panicle in Ts, 1000-grain weight in Ty and
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NPK content in Ts. But the maximum N uptake by dry grain was found in
T, treatment and PK uptake by dry grain in Ts treatment of BRRIdhan29.
Control treatment T)» produced the lowest yield and yield contributing

characters as well as NPK content and uptake by grain.
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CONCLUSIONS AND RECOMMENDATIONS

Conclusions

o Combined application of 100 kg N as the source of urea along with
40 kg N/ha from cowdung performed the best in recording yield and
yield contributing characters of BRR1dhan29.

o Among the organic sources, cowdung performed the best in recording
yield and yield attributing characters as well as NPK content and
uptake by BRRIdhan29.

o Cowdung and vermicompost alone or with the combination of
nitrogenous fertilizer insignificantly decreased (slight) soil pH than
in initail soil.

o Organic manuring slightly increased total N, available P and
exchangeable K in post harvest soil compared to initial soil

o Increasing trend in cowdung and vermicompost content was observed
in soil where organic manures were applied

Recommendations
o In farmer’s field, 100 kg N as the source of urea along with 40 kg
N/ha from cowdung may be recommended for higher yield of
BRRIdhan29.
e  Similar study should be done to evaluate the integrated nutrient management

to get maximum yield of BRRIdhan29 in other places of Bangladesh.

64



|| REFERENCES




CHAPTER V1

LITERATURE CITED

Ahmed, F. and Nuruzzaman, M. 1986. Yield response of rice to fertilizers with and
without manure. Proc. 11" Ann. Bangladesh Sci. Conf. Sec. 1. Bangladesh
Assoc. Advan, Sci. Dhaka, Bangladesh. :68

Ahmed, M. and Rahman, S. 19991. Influence of organic matter on the yield and
mineral nutrition of modern rice and soil properties. Bangladesh Rice . 2(1-2):
107-112.

Ahmed, S. R. and Reddy. P.V. K. 2002. Optimizing fertilizer doses for rice in alluvial
soils through chemical fertilizer, FYM and GM using soil test values.
Agropedology. 12(2): 133-140.

Ali, M.L. 1994, Nutrient balance for sustainable agriculture. Paper presented at the
worlkshop on Integrated Nutrient management for sustainable Agriculture held
at SRDIL, Dhaka, June 26-28, 1994,

Anonymou, 2002. Annual Internal Review Report, BRRI, Gazipur, 1701.

Anonymou, 2005. Annual Research Review (Bangladesh Rice Research Institute),
Gazipur, 1701. pp.

Anonymou, 2008. Annual Research Review for 2007-2008. Gazipur-1701.

Apostol, E. D. F. 1989, Influence of mirasoil organic and x-rice liquid fertilizer in
combination with inorganic fertilizer on IR66 and BRRI 12 rice varieties,
Malabon, Metro Manila, Philippines: 73.

Astarael A.R. and Fatahi Kiasari E. 2006. Effect of municipal waste compost
leachate. Application on some soil chemical properties and green chili plant. J.
Agril. spring 2006. 8(1): 1-12.

Azim, S. M.A. 1999, Effect of S, Zn, and B supplied from manures and fertilizers on
BRRI Dhan29. M.S. Thesis, Dept. of Soil Sci. (January-June Semester), 1999,
BAU.

Bahman Eghball, Daniel Ginting and John E. Gilley .2004.Residual effects of manures
and compost application on com production and soil properties. Agron. J.
American Soc. of Agronomy. 96: 442-447.

Bai Bourdi A. and Malakouti M.J. 2007. Agricultural and Natural Resources Research
centre of East Azarbajan. Iranian J. Soil and Water Sci. Spring 2007; 21(1): 33-
43,

BARC (Bangladesh Agricultural Research Council). 2007. Fertilizer recommendation
Guide 2007. BARC, Soils Pub. No-14. 2007. Farmgate, Dhaka. 25-128.

65



BARI, M.M.G.: Hossain, M.B,; Kamal, A.M.A. and Samad, M.A. 1997, Biodiversity
and environmental susceptibility of modern (HYV) and local rice varieties.
Bangladesh J. Environ. Sci. (Special issue) 3:85-93.

BBS. 2006. Monthly Statistical Bulletin, December, 2006. Bangladesh Bureau of
Statistics, Statistics Division, Ministry of Planning, Govt. of the Peoples
Republic of Bangladesh. Dhaka. 50-60

Bhadoria, P.B.S., Prakash, Y.S., Kar, S., Amitava, R. and Rakshit. A. 2003. Relative
efficiency of organic on rice production lateritic soil. Soil use and management.
19(1): 80-82.

Bharadwaj, V. and Tyagi, V.V. 1994, Impact of continuous manuring on rice crop
yields and uptake of nitrogen, phosphorus and potassium. J. Potassium Res.
10(3): 290-293.

Bhattacharyya P. Chakrabartik. and Chakraborty A. 2005. Chemosphere ISSN 0045-
6535 CODEN CMSHAF 2005 Vol .60 310-318 60(2-5): 310-318.

Bhuiya, Z. H. and Akhand, M.S. 1982, Effect of different sources of organic materials
alone and in combination with two fertilizer levels on growth parameters and
composition of rice. Bangladesh J. Agric. 7(3 and 4): 32-39.

Bhuiyan. N.I. 1991. Intensive cropping and soil nutrient balnce. A key-note paper
presented at the Interaction conference on :“improving Soil Management for
Intentsive Cropping in the Tropics and Subtropics™ held at BARC, Dhaka,
Bangladesh, December 1-3. 1992.

Bhuiyan, N.I. and Zaman, S.K. 1984. Study of the potentials of organic materials
relative to chemical fertilizer for wetland rice culture. Pages 478-504 in: Proc.
Int. Symp. On Soil test crop response correlation studies. Bangladesh Agril.
Res. Council. Farm Gate, Dhaka.

Black, C.A. 1965. Methods of Soil Analysis, Part-1 and I1. Amer. Soc. Agron. Inc. Pub.
Madison, Wisconsin, U.S.A.

Brady, N.C. 1990. The Nature and Properties of Soils. Prentice Hall of India Private
Limited, New Delhi-110001. . 102.

Brancher, A. Camargo, F.AD. and Santos, F.D. 1996. Effect of organic mineral
fertilizer application and liming on uptake of iron by irrigatied rice. Pesquisa
Agropecuaria Gaucha. 2(1): 101-106. Cited from Filed Crop Abst. 1998.
51(2):126.

Brancher, A., Camargo, F.A.D. and Santos, F.D. 1998. Effect of organic and mineral
fertilizers and liming on yield of flooded rice. Pequisa Agrope Cuaria Brasileria,
33(4): 397-403. Cited from Filed Crop Abst. 1998. 50(11): 1101.

BRRI (Bangladesh Rice Research Institute) 1986. Ann. Report. 1986. BRRI, Gazipur,:
68-99.



BRRI (Bangladesh Rice Research Institute) 1987. Response of nitrogenous fertilizer on
rice variety. Intertinal review. Bangladesh Rice Res. Inst. Joydebpur, Gazipur,
Dhaka.: 321.

Budhar, M.N., Palaniappan. S.P. and Rangassamy, A. 1991. Effect of farm wastes and
green manure on low land rice. Indian J. Agron. 36(2): 251-252.

Calendacion, A.N., Garrity, D.P., Batugal, P.A., De-Datta, S.K. and Datta, S.K. 1990.
Increased productivity and profitability through a potato wet seeded rice-ratoon
cropping system. Philippines J. Crop Sci. 15(2): 85-98.

Carreres, R. Conzalez, T.R.. Sendra, J., Ballesteros, R., Fernaadez, V.E., Quesada, A.,
Nieva, M. and Leganes, F. 1996, Effect of nitrogen rates on rice growth and
biological nitrogen fixation. J. Agric Sci. 12(3): 295-302.

Cassman, K.G. 1995. The influence of moisture regime, organic matter and root eco-
physiology on the availability and acquisition of potassium implication for
tropical lowland rice. Agro-chemicals News in Brief. 18(2): 3-12. Cited from
Filed Crop Abst. 1996. 49(7-10): 728.

Chander, S. and Pandey, J. 1996. Effect of herbicide and nitrogen on yield of scented
rice (Oryza sativa L.) under different rice cultures. Indian J. Agron. 41(2): 209-214.

Chettri, M. Mondal, S.S. and Roy, B. 2002. Studies of the effect of sources of
potassium and sulphur with or without FYM on the yield components, grain
yield and percent disease index of rice under intensive cropping systems. J.
Interacademicia. 6(1):45-50.

Chideshwari, T. and Savithri, P.2000. E ffect of organic and inorganic phosphatic
fertilizers on the yield and status of p by rice . Advances in plant sci . 13 (29 )
643-647

Dao, T.H. and Cavegelli, M.A. 2003. Mineralization carbon, nitrogen and water
extractable phosphorus release from stokpiled and composted manure and
manure amended soils. Agro. J. 95: 405-413.

DavArimejad, GH.H.; Hagh Nia G.H.N.; Shahbazi H.A. and Mohamadian R. 2002.
Effect of municipal compost on growth and yield of sugar Beet. Agricultural
Sciences and Technology 2002. 16(2): 75-84.

Dwivedi, D.K. and Thakur. S.S. 2000. Effect of organic and inorganic fertility levels
on productivity of rice (Oryza sativa) crop. Indian J. Agron. 45(3): 568-574.

Fiona, Nunan. 2000. Urban organic waste markets: responding to change in
Hublidharwad India. Habitat International .Volume 24Issue September 2000 .:
347-360.

FRG (Fertilizer Recommendation Guide), 1997. Bangladesh Agricultural Research
Council (BARC),. Soils Pub No. 41. Famrgate, Dhaka 25-184.

67



Gani, B.A. and Singh, C.M. 1988. Effect of farmyard manure applied in rice wheat
rotation on physicochemical properties of soil. Indian J. Agron. 33(3): 327-329.

Ghosh, B. C., Ghosh, R., Mitira, B. N., Milttra, A. and Jana, M.K. 1994. Influence of
organic and inorganic fertilization on the growth and nutrition of rice and fish in
dual cultural system. J. Agric. Sci. 122(1): 41-45.

Ghosh, B.C., Ranhavaian, C.V. and Jana, M. K. 1991. Effect of seed rate and nitrogen
on growth and yield of direct sown rice (Oryza sativa L.) under intermediate
deep water condition. Indian J. Agron. 36: 227-228.

Gill, H.S. and O.P. Meelu. 1982. Fertil. Res. 3: 303-314.

Gupta, A.P., New, H.U. and Singh, V.P. 1995. Increasing productivity through
phosphatic fertilzier and poultry manure application in acid upland. Annals of
Biology. 11(2): 151-157. Cited from Field Crop Abst. 1996. 49(4-6): 395-396.

Gupta, S.K. 1995. Effect of organic manures on rice yield and moisture retention in
Alfisol Soil. J. Hill Res. 8(2): 169-173.

Hoque, M.A. 1999. Reponse of BRRI Dhan 29 to 8, Zn and B supplied from manures
and fertilizers. M.S. Thesis. dept. of Soil Sci. (January-June Semester), 1999,
BAU.

Hoque, M.S. and Mannan, M.A. 1980. Effect of phosphatic fertilizers and farmyard
manure on the yield of nigershail rice and some soil properties. In Proc. 4™ and
5" Bangadesh Sci. Conf. Rajshahi, BAAS.: 46,

Hossain, a.. Islam, M.R. and Mia, N.A. 1989. Response of rice to sulphur and Zinc
fertilization, Bangladesh J .Agril. Sci. 16(2): 131-134.

Idris, M. 1981. Fertilizer use (Aman rice), Ann. Report, 1981-82. EHYVR. BAU.
Mymensingh.

Islam,M.M. 1997 Response of BRRI Dhan 29 rice to cowdung and urea —nitrogen in
the boro season .M.S Thesis, Dept. of Soil Sci ., ( Janu —June ,1997.Semi .) ,
BAU Mymensingh

Iwaishi. S. 2000. Effect of organic fertilizer and effective micro organisms on growth,
vield and quality of paddy-rice varieties. J. Crop-Production. 3(1): 269-273.

Jacson, M.L. 1962. Soil Chemical Analysis Prentice Hall Inc. Engle Wood Cliffs, N.J.,
11.S.A.: 55-56.

Jagadeeswarn, P.; Singaram and Murugappan. V. 2001. Industrial waste ferrogypsum.
a. substitute for gypsum to alleviate sodicity. Australian J. of Experimental
agriculture. 42(3): 309-313.

Jeong, E. Shin, Y., Oh, Y., Choi, 1., Shin, Y., Jeong, E.K., Shin, Y.B., Oh, Y.B., Choi,

[.H. and Shin, Y.S. 1996. Effects of organic matter application on rice growth
and grain quality. J. Agril.Res. 38(1): 17-26.

68



Kadu, P. B., Bhovar, V.S. and Thakare, R.S. 1991. Effect of NPK —FYM Blended
manural mixtures on performance of rice J. Soils Crops. 1(2): 172-174.

Kamiyama, K., Fujieara, S. and Funahashi, H. 1995. Effect of successive applications
of cow manure compost on growth of crops and the chemical properties of soil.
Bull. Agril. Res. Inst. Kanagawa Prefect. 136:31-42. Cited from Rice Abst.
18(4): 278-995.

Kant, S. and Kumar, R. 1994.. A comparative study on the effect of four soil
amendments on the uptake of Fe, Mn and yield of rice in salt affected soil.
Indian J. Agril. Chem. 27(283): 59-70.

Katyal, V. and Gangwar. B. 2000. Longterm effect of integrated nutrient management
on crop productivity of rice (Oryza sativa) rice system. Indian J. Agril. Sci.
70(2): 110-113.

Kaushik. R.D., Verma, K.S., Dang, Y.P., Sharma, A.P., Verma, S.L. and Pannu, B.S.
1984, Effect of nitrogen and farmyard manure on yield of crops, nutrient uptake
and soil fertilizer in paddy-wheat rotation. Indian J. Agril. Res. 18(2): 73-78.

Kawabata, T. and Miyamatsu, K. 1984, Effects of application of dairy cow slurry on
the growth of rice and the chemical and physical properties of paddy soil. Bull.
Fukui Agril. Expt. Sta. 21: 21-34.

Kim, B.Y., Mub, B.L., Cho, B.O., Park, Y. and Lee, B. N. 1985. Effect of different
timing anf rates of cattle manure application on rice yield in undeveloped paddy
soil. Int. Rice Res. Newslet. 17(5): 14. Cited from Filed Crop Abst. 1986. 39(8):
666.

Kobayashi, Y.. Abe, S. and Matumoto, K. 1989. Growth and yield of paddy rice under
natural cultivation. Rept. Tohoku Branch Crop Cci. Soc. Japan. 32:12-13. Cited
from soils and fertilizer. (1991). 54(12): 1931.

Kwun, K.C., Kim, J.K. and Park, S.H. 1984. Effect of continuous fertilizer on physical
and chemical properties of paddy soil and growth of rice plant. Res. Rept. Rural
Development on Korea. Aug., 1984, 26(c): 67-79.

Liao.. Z. 1989. Proceedings of Fertilizer Asia conference and Exhibition (FACE) held
in Manila, Philippines, October 15-18, 1989. Preprints. 1989, 153-257. A new
of organic-inorganic fertilizer made from industrial wastes. Dept. Soil Sci.
South China Agril. Univ., China.

Lima, J.S.. .De. Queiroz and Freitas H.B.2004. Effect of selected and nonselected urban
waste compost on the initial growth on corn. Resource, conservation and
Recycling, Volume 42, Issue 4, November 2004, pp. 309-315.

Lu, X.L., Cai. D.T. and Shi, R.H. 1991. Effects of organic manures and inorganic
fertilizers on rice yield effects of 15 N labelled excreta and urea. J. Nanjing
Agril. University. 14(3): 79-82.

69



Marjovvi A.R. and Jahadakbar M. R. 2002. Effects of Municipal compost on the soil
chemcial properties, Quality and quantity of sugarbeet. J. sugerbeet 2002.;
18(1): 1-14.

Maskina, M.S. and Meelu, D.P. 1984. Farmyard manure in rotation. Cited from Rice
Abst. 1985.: 8(8): 150.

Maskina, M.S., Singh, Y. and Singh, B. 1987. Effect of levels of nitrogen fertilizer on
the vield and quality of rice. Cited from Field Crop Abst. 24(6): 527-528.

Maskina, M.S., Singh. Y., Singh, B., Singh, Y. and Singh, B. 1988. Response of
wetland rice of fertilizer N in a soil amended with cattle, poultry and pig
manure, Biological Wastes. 20(1): 1-8.

Mathew, T. and Nair, S.S. 1997. Physical and chemical properties of rice soils as
influenced by organic and inorganic source of nutrients. Indian J. Agric. Res.
31(4): 257-261.

McAndrews Ginam, Mattliebman, Cynthia A, Cambardella and Richard Tom L. 2006.
Residual effects of composted and Fresh Solid Swine Manure on soybean
growth, yield. Agron J. 98: 873-882 (2006).

Mendoza, T. C. 2002. Comparative productivity, profitability and energy use in
organic. LEISA and conventional rice production in the Philippines. Livestock
Res,. Rural. Development. 14(6): 1-16.

Miah, M. A.M., Ishaque. M. and Saha, P.K. 2006. Integrated nutrient management for
improving soil health and rice production. Twenty first BRRI- DAE joint
Workshop on Bridging the rice Yield Gap for Food Security. BRRI, Gazipur,
Bangladesh, 19-21 September 2006, Paper 11, 1-15.

Miah, M.A.M., Shah, A.L. and Ishaque, M. 2004. Nutrient management for different
rice ecosystem, Proceedings of the workshop on modern rice cultivation in
Bangladesh . Bangladesh Rice Research Institute, Gazipur, Bangladesh. 19-21.
April 2004. No. 159; 179-199.

Mian, M.A. and Eaqub, M. 1980. Effect of intensive fertilization and manuring on
some chemical properties of soils. Bangladesh J. Agril. Sci. 8(2): 165-173.

Mian, MLJ.A., Rouf, M.A. Rashid, M.H., Mazid, M.A. and Eaqub, M. 1983. Residual
effects of TSP and farmyard manure under renewed application of urea on the
vield of crops and some chemical properties of soil. Bangladesh J. Agril Sci.
10(2): 99-109.

Mobbayad, B.B. 1981. Present solution in nutrient recycling in the Philippines
Utilization of agricultural residue and its constraints. Paper presented in a
seminar on : Mechanism in the recycling of major plant nutrients in agriculture.:
Held on Nov. 16-20, 1981. Taipei, Taiwan TOC.

Mondal, S.S., Joyaram, D. and Pradham, B.K. 1990. Effect of fertilizer and farmyard
manure on the yield and yield components of rice (Oryza sativa L.) Env. Ecol.
8(1): 223-226.

70



More, S.D. 1994. Effect of farm waste and organic manure on soil properties, nutrient
availability and yield of rice-wheat grain grown on soide Vertisol. J. Indian Soc.
Soil Sci. 42(2): 253-256.

Mubaric, A. and Ali, M. 1999. Evaluation of green manure technology in tropical
lowland rice systems. Field Crops Res. 6(1): 61-78.

Nahar, K. Haider, J. and Karim, A.J.M.S. 1996. Effects of organic and inorganic
nitrogen sources on rice performance and soil properties.. Bangladesh J.
Botany. 25(1): 73-78.

Nambiar, K. K.M. 1991. Long-term fertilizer effects on wheat productivity. Wheat for
the nontraditional Warm areas. A proceedings of the International Conference.
Mexico DF. (mexico). CIMMYT. 1991. 516-521.

Olsen, S.R., Cole, C.V. Watanable, F.S. and Dean, L.A. 1954, Estimation of available
phosphorus in soils by extraction with sodium bicarbonate U.S. Dept. Agric.
Cire.: 929.

Page, A.L.. Miller, R.H. and Keency, D.R. 1982. Methods of soil Analysis. Part 2. 2™
ed. Amer. Soc. Agron., Inc. Madi, Wis. USA.

Pandey, P.C. and Tripathi, R.S. 1993. Effect of agronomic management practices for
maximizing rice (Oryza sativa) production under vertisol. Indian J. Agron.
38(3): 470-471.

Pham, S.T. 1992. Organic manure for high yielding rice. Nghien-Cuu-lua, Omomnica.
2.64-69.

Phongpan, G., Vachrotayan, S. and Kumazawa, K. 1988. Rate and efficiency of urea
fertilizer in wetland rice soil. Soil Sci. Plant nutr. 34(1): 117-126.

Pradhan, S.B. 1992. Status of fertilizer use in Developing Countries of Asia and the
Pacific Region. In: Proc. Reg. FAEINAP. Sem., Chiang Mai, Thailand. 37-47.

Rabindra, B. Narayanawamy, G.V. Janardhan, N.A. and Shivanagappa. 1985. Long
range effect of manure and fertilizers on soil physical properties and yield of
sugarcane. J. Indian Soc. Soil Sci. 33:704-706.

Rajput, A.L. and Warsi, A.S. 1992. Effect of nitrogen and organic manure on rice
(Oryza sativa) yield residual effect on wheat (Triticum aesvum) crop. Indian J.
Agron. 37(4): 716-720.

Ram, S., Chauhan, R.P. S., Singh, B.B. and Singh, V.P. 2000. Integrated use of organic
and fertilizer nitrogen in rice (Oryza sativa) under partially reclaimed sodic soil.
Indian J. Agril. Sci. 70(2): 114-1116.

Raman, RK., Singh, M.P., Singh, R.O. and Singh, U.S.P. 1996. Long-term effet of

inorganic and organic nutrient supply system of yield trends in rice-wheat
cropping systems. J. Appl. Biol. 6(12): 56-38.

71



Ranjha, A.M., Ifftihkar, A., Igbal, M. and Ahmed. M. J. 2001. Rice response to applied
phosphorus, zinc and farmyard manure, International J. Agric. Biology. 3 (2):
197-198.

Rao, K.S. and Moorthy, B.T.S. 1994. Integrated N management in irrigated low land
rice. Int. Rice Res. Notes. 19(3): 21.

Rao, S.S. and Sitaramayya, M. 1997. Changes in total and available soil nitrogen status
under integrated nutrient management of rice. J. Indian Sco. Soil Sci. 45(3):
445-4449. Cited from Filed Crop Abst. 1998. 51(7): 646-647.

Reddy, G.R.S.. Resddy, G.B. and Ramiah, N.V. 1986. Effect of rates and sources of
nitrogen on transplanted low land rice. Indian J. Agron. 1(1): 416-418.

Ritamoni, B., Haridev, T.. Talukdar, N.C., Baruah, R. and Talukdar, H. 1999, Soil
chemical properties as influenced by the application of fertilizers and farm yard
manure (FYM). Int. J. Tropic. Agric. 17(1-4): 153-158.

Rochayati, S., Al-Jabri, M. Malyadi dan J. and Adiningsih, S. 1988. In proc. on.
Seminar. “The use of chemical fertilizer combined with organic fertilizer in
crop production in Indonesia:. Cited by Widjaja, I.P.J.: 8-10.

Saleque, M.A., Abedin, M.J. Bhuiyan., N.I. , Zaman, S.K. and Panaullah, G.M. 2004.,
Long-term effects of inorganic and organic fertilizer sources on yield and
nutrient accumulation of lowland rice. Field crop Res. 86: 53-65.

Salik, R., Sanjoy, S., Ram, 8. 1999. Economic of conjunctive use of organics and
chemical fertilizer in rice crop grown under shallow lowland situation. Oryza.
36(3): 286-287.

Saravanan, A. 1987. Oryza. 24: 1-6. Sarker, S. Mondal. S.8., Maiti, P.K. and
Chatterjee, B.N.1994. Sulphur nutrition of crops with and without organic
manures under intensive cropping. Indian J. Agril. Sci. 64(2): §88-92.

Satyanarayana, V., Prasad, P. V.V., Murthy, V.R.X. and Boote, K.J. 2002. Influence of
integrated use of farmyard manure and inorganic fertilizers on yield and yield
components of irrigated lowland rice. J. Plant. Nutri. 25(110): 2081-2090.

Senanyake, N., Naylor, R.R.L. and Datta, S.K.D. 1996. Effect of nitrogen fertilization
on rice spikelet differentiation and survival. J. Agric. Sei. 127(3): 303-309.

Shahiuduzzaman, M. 1997. Effect of inorganic and organic sources of nitrogen and
potassium on BGA population and on growth and yield of BR11 rice. M.S.
Thesis. Dept. Soil Sci. (Janu-June Sem.) 1997.

Sharma, A.R. and Mitra, B.N. 1991. Direct and residual effect of organic material and
phosphorus fertilizer in rice (Oryza sativa) based cropping system. Indian J.
Agron. 36(3): 299-303.

Sharma, G.D. and Sharma, H.L. 1994, Utilization of weed plants as organics manure
under different methods of rice (Oryza sativa L.) establishment. Indian J. Agril.
Sci. 64(3): 164-186.

72



Sharma, H.L., Singh, G.M. and Modgal, S.C. 1987. Use of organic in rice-wheat crop
sequence. Indian J. of Agril. Sci. 57(3): 163-168.

Sherma, S.K. C.M. Sherma and LS. Chaker. 1988. Effect of industrial organic wastes
and Jatena incorporation on soil properties and yield of rice. Indian J. Agron.
32: 225-226.

Shivaramu, H.S., Shivashaankar, K. and Siddaramppa, R. 1994. Organic and lime
amendments on physio-chemical and biological properties of soil. Mysore J.
Agril. Sci. 28(1): 39-44,

Singh, B. Bear, S.P.S. and Singh, B. 1985. Effect of organic manure and nitrogen on
grain yield and soil properties in maize-wheat rotation. J. Res. Punjab Agril.
Uni. 222(2): 243-252.

Singh, B., Singh, Y., Maskina, M.S. and Meelu, O.P. 1987. Pouliry manure as a N
source for wetland rice. Inter. Rice Res. News. 12(6): 37-38.

Singh, B., Yadvinader-Singh; Maskina, M.S. anbd Meelu, O.P. 1996b. The value of
poultry manure for wetland rice grown in rotation with wheat. Nutrient-
Cycling-in Agro ecosystems. 47(3): 243-250.

Singhania, R.A. and Singh, S. 1991. Effect of manure and nitrogen fertilization on the
phosphorus uptake and grain yield of paddy. Current-Res. Uni. Agril. Sci.
20(12): 249-250.

Sudhakara, K. . Prasad, R. and Nair, T.V.R. 1987. Effects of level and time of nitrogen
application on nitrate reductase activity, yield and nitrogen uptake by direct
seeded rice. Cited from Soils Ferti. Abst. (1998) 51(1): 62.

Tahir, H. Zaki. Z.H. and Jilani, G. 1991. Comparison of various organic and inorganic
fertilizer combination for economic rice production. Pakistan J. Soil Sei. 6(1-2):
21-24.

Thakur, R.B. 1991. Effect of N levels and forms of urea lowland rice under late
transplanting. Indian J. Agron. 36(2): 281-282.

Tiwari, K.M., Pathak, AN. and Tiwari, S.P. 1980. Fertilizer management in cropping
system for increase efficiency. Fertil. News. 25(3): 3-20.

Vanaja, M. Raju, A.S. 2002. Integrated nutrient management performance in rice crop.
Abbakas Agric. Res. 2391: 177-182.

Verma, T.S. 1991. Influence of lantana and Farmyard manure on paddy crop. The
association of rice research workers. Indian Orya. 28(2): 177-183.

Verma, T.S. 1991. Influence of lantana, eupatorium and farmyard manure on paddy
crop. The association of rice research workers. India. Oryza. 28(2): 177-183.

Verma, T.S. and Dixit, 1989. Paddy straw management in wheat paddy cropping in
north-west Himalayan Soils. The association of rice research workers. India.
Oryza. 26: 48-60.

73



Wells, B.R., Vories, E. Norman, B.J. and Kamputa, D. 1990. Nitrogen management of
furrow irrigated rice. Res. Series-Arakansas Expt. Station. 398:43-44.

XuQ. B. and Xu, B.q. 1989. On the roles of plant nutrition and fertilizer application in
high yielding and high quality agriculture. Jiangsu-Sciences. 3. 44-46.

Zahid, M.H., Martius, C. Tiessen, H. (ed.) and Vlek, P.L.G. Farmer’s view on soil
organic matter deletion and its management in Bangladesh. Special issue:
Managing organic matter in tropical soils: Scope and limitations. Proceedings of
a Workshop organized by the Canter of development Res. Univ. of Bonn,
Germany. 7-10 June, 2000, Nutrient Cycling in Agro ecosystems. 61: (1-2) 197-
204.

hese-Sanaty Agnzuilural University

: %gqgﬂh...., .
T PRSP - S5 FETE P X0

74



