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ABSTRACT

The most important problem in achieving high yields in rice is how to increase the
nitrogen (N) absorption at each growth stage. Modified forms of fertilizer application
could reduce N losses and increase fertilizer use efficiency while cost of production i1s
also reduced and yield is increased. In order to avoid losses and to use fertilizer nitrogen
efficiently. it is necessary to develop better ways of predicting the optimum froms of N
needed by the rice plants. A field experiment was conducted at Sher-e-Bangla
Agricultural University (SAU) farm, Sher-e-Bangla Nagar, Dhaka, Bangladesh during the
period of June to December, 2011 to study the effect of urea super granule on yield and
nutrient content of T. aman rice. BRRI dhan 40 was used as the test crop in this
experiment. The experiment was laid out in randomized complete block design (RCBD)
with the replications. There were seven treatments viz., Ty (control), T, (37.5 kg ha™ urea
as ball placement), T (56.25 kg ha™ urea as ball placement), T; (75 kg ha™ urea as ball
placement), T, (37.5 kg ha™ urea as broadcast), Ts (56.25 kg ha™ urea as broadcast) and
T (75 kg ha”' urea as broadcast). There was a positive impact of urea ball placement on
yield, yield parameters and nutrient contents of T, aman rice variety BRRI dhan40 with
increasing rate of urea. Due to the effect of urea super granule, maximum grain yield
(7.04 t ha"} was observed in T; (75 kg ha! urea as ball placement) treatment. Plant
height, number of filled and unfilled grain panicle”, effective and non-effective tiller
hill”, panicle length, and straw yield was the highest in 75 kg ha"' urea as ball placement
and lowest in control treatment. The experimental result showed that application of 75 kg
ha™ urea super granule as ball placement produced the highest effects on all yicld and

yield parameters and nutrient content.



ABBREVIATIONS AND ACRONYMS

Full word Abbreviation
And others (at elli) et al.
Biologically controlled

Urea super granule BCUSG
Centimeter cm
Cultivar cv.
Cowdung CD
Degree Celsius T
Degree of freedom df
Dry matter DM
Farm yard manure FYM
Gram g
Granular G
Granular urea GU
Hectare ha
Hydrogen ion conc. pH
Kilogram kg
Least significant difference LSD
Liter L
Meter m
Microgram HE
Milligram mg
Milliliter ml
Millimeter mm
Nanometer nm
Prilled urea PU
Square centimeter em”
Square meter m’
Ton t
Urea super granule USG
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Rice is the staple food of about 135 million people of Bangladesh. It provides

ghet-e-Ban

nearly 48% of rural employment, about two-third of total calorie supply and
about one-half of the total protein intake of an average person in the country,
rice sector contributes one-half of the agricultural GDP and one-sixth of the
national income in Bangladesh. (BRRI, 2008). As of 2009 world food
consumption of rice was 531,639 thousand metric tons of paddy equivalent
(354,603 of milled equivalent), while Bangladesh consume 38.2 (million metric

ton of paddy equivalent, FAO (2010).

Among three types of rice transplant aman covers about 43.34 percent of total
rice area and it contributes to 38.26 percent of total rice production in the
country (BBS, 2008). From websites or documents of the Library of Congress
Country Studies 1988, In the mid-1980s, Bangladesh was the fourth largest rice
producer in the world, but its productivity was low compared with other Asian
countries, such as Malaysia and Indonesia. It is currently the world's sixth-
largest producer. High yield varieties of seed, application of fertilizer, and
irrigation have increased yields, although these inputs also raise the cost of
production and chiefly benefit the richer cultivators. Rice is a major food staple
and a mainstay for the rural population and their food security. It is mainly

cultivated by small farmers in holdings of less than 1 hectare. Rice is also a



wage commeodity for workers in the cash crop or non-agricultural sectors. Rice

is vital for the nutrition of much of the population in Bangladesh.

The total production of rice in Bangladesh is not sufficient to feed her people.
The urgent need of the crop sector of Bangladesh Agriculture at this moment is
to produce more food to feed the country’s ever growing population. To attain
self-sufficiency in food. efforts must be made to enhance the yield per unit area
and improve the quality of the produce. Targeting high yield with a higher
cropping intensity is the most logical way to raise the total area from the total
production from the limited land resource. The practice of intensive cropping
with modemn improved variety is a major endeavor of crop production in
Bangladesh. This in turn causes a marked depletion of inherent reserves in soils
Depleted soil fertility is a major constrains to higher crop production in
Bangladesh. The increasing land use intensity has resulted in a greater
exhaustion of nutrient in soils. The farmers of this country use on average 102
kg nutrients /ha annually (70 kg N+24 kg P+ 6kg K+ 2 kg S and Zn) while the

crop removal is about 200 kg ha'(Islam et al., 1994.)

In Bangladesh most of the soil contains 1.5 percent organic matter while a good
soil contains at least 2 percent organic matter. Application of different fertilizer
influences the physical and chemical properties of soil. N is a key clement
which plays a vital role in vegetative growth, development of yield component

and yield of rice (BRRI, 1990).



Nitrogen (N) is essential for rice, and usually it is the most yield-limiting
nutrient in irrigated rice production around the world (Samonte ef al., 2006).
Urea is the most widely used N fertilizer in the world because of its high
solubility, high N content, low cost, and ease in handling and accounts for over
50% of all N applied. (Glibert er al., 2006).In these areas, prilled urea (PU)
conventionally applied by farmers is very inefficiently used by transplanted
rice largely because of serious losses (up to 60% of applied N) via NH;
volatilization, de-nitrification, leaching, and/or runoff. In order to minimize N
loss, especially loss due to de-nitrification, historically the Japanese have used
different ways of deep placing fertilizer N. In 1975, IFDC proposed use of
super granules of urea (USG) in place of mudballs containing urea fertilizer to
achieve the same agronomic benefits as achieved through the Japanese concept
of deeppoint placement of fertilizer N in transplanted rice.The total nitrogen
loss, measured in an open cuvette system, was about 38% with the surface
application of urea super granules, whereas this loss was reduced to10% with
deep placement of urea super granules. (Eriksen et al., 1995). Urea Super
Granule (USG) is one of the nitrogenous fertilizers that is now available in our
country and the farmers are using it for Aman rice and banana cultivation
(Nazrul et al., 2007). The placement of urea super granule at 8-10 cm depth of
soil can save 30 percent nitrogen than prilled urea, increases nutrient
absorption, improves soil health and ultimately increases the yields. (Shingh et

al., 1993; Shingh and Shingh, 1986).



To minimize the adverse effects of ammonia volatilization, appropriate N
management strategies should be considered. In addition to application of urea
inhibitors, some other practical options, such as delaying the first urea
application until two weecks after emergence, optimizing the timing and
placement of urea, using slow-released N fertilizers splitting the application of
urea into three or more doses, banding urea so that the granules are not placed
too close to seeds rows, and deep placement of urea should be adopted. The
scientists all over the world are fighting to increase fertilizer N use efficiency.
With this, the present studies have been undertaken the study of urea super

granule on the yield and nutrient content of T-aman rice with the following

objectives:

I. To evaluate the efficiency of different doses of urea applied as ball

placement and broadcast on yield contributing characters and yield of T-

aman rice.

[I. To find out the changes in nutrient status due to various doses of urea

applied as ball placement and broadcast.
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CHAPTER 1T

REVIEW OF LITERATURE

Nitrogen (N) fertilizer is one of the most important investments in a successful
rice crop. The rice crop required large amounts of N for its growth and grain
production. Generally urea is the most convenient N source for rice. Different
forms of nitrogen fertilizer play an important role in wetland rice cultivation.
The amount of N required and management of the N varies depending on
variety, soil conditions, cultural practices, crop rotations, and other factors.
Many experiments were conducted on rice with respect to forms of nitrogen
fertilizers in the world especially on rice crop and a few were conducted in
Bangladesh. Research work related to the effect of forms of nitrogen fertilizer
as urea super granule on the growth, yield and yield component in transplant

rice have been reviewed and discussed below-

Sarker et al. (2012) conducted an experiment in Sylhet under AEZ-20 (Eastern
Surma-Kushiyara Floodplain) to find out the effect of Urea Super Granule
(USG) on rice. There were five treatments viz. T : recommended nitrogen (N)
dose as prilled urea (PU), T;: recommended N dose as USG, Ts: 10% less than
recommended dose of N as USG, Ty: 20% less than recommended dose of N as
USG, and Ts: farmers practice (average of 20 farmers N dose used as PU) used
in the experiment. Results revealed that yield of rice increased significantly due
to application of USG over PU. The highest grain yield of rice 92.04 and 91.36
t ha™ were obtained from the USG (recommended dose) which was statistically

similar with USG 10% less than recommended dose (84.78 t ha-1) instead of



traditional PU. The treatments T3and T4 were found more effective over PU,
and N loss was also minimum than that of prilled urea where 10-20% N
fertilizer could be saved by using USG instead of traditional PU,

Salem ef al. (2011) conducted field experiments to study the effect of nitrogen
fertilizer on seedling age Four nitrogen levels were used (0, 55, 110 and 165 kg
N ha') and three seedling age i.e. 20, 30 and 40 days from sowing. The results
indicated that number of tillers hill”, days from sowing up to panicle initiation,
heading dates, leaf area index, leaf area ratio, chlorophyll content,1000-grain
weight, panicles length, agronomic efficiency, utilization efficiency and grain
yield (t ha™') were increased by increasing nitrogen levels up to 165 kg N ha.
The 20 days seedling age recorded the highest values of each studied attributes.

Hasanuzzaman er. al. (2009) conducted a field experiment to find out the
economic and effective method of urea application in rice crop. The different
urea application treatments were (200 kg ha™ at urea two equal splits, ‘4during
final land preparation + % at 30 DAT), (200 kg ha™ urea at three equal splits,
1/3 during final land preparation +1/3at 30 DAT + 1/3 at 55 DAT), Urea super
granules (USG) @ 50 kg ha™, Urea super granules @ 75 kg ha”, 0.5% foliar
spray @ 20 kg ha™,1% foliar spray @ 40 kg ha™'. Application of USG @ 75 kg
ha” produced 22.03%. 5.88% more yield than granular urea application at 2
and 3 equal splits. Foliar spray of urea produced the lowest yield components

and yield in this study.

Rahman ef al. (2007) carried out an experiment during T. Aman season, o
study the effect of differént level of nitrogen on growth and yield of transplant
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aman rice. The experiment included four treatments viz. 0, 60, 80 and 100 kg N
ha”. The highest number of effective tillers hill! (9.20), maximum grains
panicle™ (100.80) and highest grain yield (5.34 t ha™) were obtained with 80 kg
N ha'. The highest straw yield (6.98 t ha™) was obtained at the highest nitrogen
level (100 kg N ha'). The highest harvest index (44.50%) was observed at 80
kg N ha™'. Results showed that 80 kg N ha™ was optimum to produce maximum

yield of transplant aman rice.

Manzoor ef al. (2006) conducted a field experiment to find the appropriate
level of nitrogen fo get maximum paddy yield of rice. Effect of nine different
nitrogen levels i.e. 0, 50, 75,100,125,150,175,200 and 225 kg ha” on paddy
yield and yield components were studied in this experiment. Plant height,
number of productive tillers hill”', panicle length, number of grains panicle”,
1000 grain weight and paddy yield showed increasing trend from 0 kg N ha”
up to 175 kg Nha'. The yield parameters started declining at 200 kg N ha™
level and above. Maximum paddy yield (4.24 t ha) was obtained from 175 kg
ha™ nitrogen application treatment which also produced highest values of
number of grains panicle” (130.2) along with a maximum 1000 grain weight
(22.92 gm). The plant height (139.8 cm) along with number of productive
tillers hill™ (23.42) and panicle length (29.75 cm) was maximum at 225 kg N
ha level.



-4

Mahtalat er al. (2005) carried out a field experiment at the experimental field of
Agro technology Discipline, Khulna University, Khulna to study the effect of
nitrogen on different characteristics of transplanted local aman rice variety,
Jatai. The levels of nitrogen used in this study were 0, 20, 40, 60 and 80 kg ha™
!, Results of this study revealed that different agronomic characteristics varied
significantly among the treatments. Higher N dose produced higher plant
height., The highest effective tillerhill', panicle length, filled grains panicle”,
1000-grain weight and grain yield was obtained with 40 kg N ha™. The highest
and lowest biological yield was produced with 40 kg N ha'and 0-kg N ha’

respectively.

Kenzowakimoto (2004) showed that the effect of application of controlled
release nitrogen fertilizer (CRNF) on the different styles of paddy rice
cultivation was investigated in southwestern Japan. Yield of transplanted rice
grown by a single basal application of fertilizer consisting of 30% to 70% of
sigmoid CRNF-100 was approximately equal to that grown by split application
of ammonium sulfate under the same amount of nitrogen applied. In direct
sowing cultivation under dry and flooded condition, rice yield was elevated by
using nitrogen fertilizer consisting of 85% to 100% of CRNF. Approximately
30% of nitrogen applied was reduced in a single basal application with
fertilizer consisting of 100% of CRNF nitrogen compared with that in split

application with ammonium sulfate.

Rawluk, ef al. (2001) reported that ammonia volatilization loss was decreased

by 28-88% due to NBPT application with granular urea.



Ahmed ef al. (2000) conducted a field experiment to study the effect of point
placement of urea super granule (USG) and prilled urea as a source of N in
transplant aman rice. USG and PU were applied @ 40, 80, 120, 160 kg N ha.
A controlled treatment (no N) was including in this experiment. USG was more
effective than PU at all respective level of nitrogen in producing all yield
components and in turn grain and straw yield. Placement of USG (@ 160 kg N
ha” produced highest grain yield (3.85 t ha™') which was statistically identical
to that obtained from 120 N ha™ as USG and significantly superior to that

obtained from any other level and source of N.

Savant and Stangel (1998) reported that several farmer-managed field trials
conducted in India demonstrate that USG-DAP management can make the
fertilizer agronomically more efficient, economically more attractive with less
risk, and reduce the loss of nutrients compared to the conventional use of PU

and WSP fertilizers.

Islam and Black (1998) conducted a field experiment to the effect of urea super
granule on aman rice in 72 Thanas of 31 Districts during the 1996-97. They
reported that USG plots on an average produced higher yields than the prilled

urea plots while applying 30-40 percent less urea in the form of USG.

Panday and Tiwari (1996) observed that grain yield was the highest with
nitrogen applied as a basal dose of USG or mussoorie rock phosphate urea

applied in two split application.



Das and Shing (1994) reported that grain yield and N use efficiency by rice
were greater for deep placed USG than USG broadcast and incorporate or three
split applications of prilled urea. Mishra er al.(1994) carried out a field
experiment with rice cv. sita giving 0 or 80 kg urea, USG. and neem, lac, rock
phosphate or karanj coated urea and showed that the highest grain yield was

(33.39t ha™) obtained by urea in three split applications.

Das and Singh (1994) carried out a field experiment; it showed that wheat grain
yield increased with increasing residual N rate and was highest after deep

placement of 120 kg N as USG.

Subbaiah ef al. (1994) reported that the highest grain yield (6.12 t ha™) was
obtained with USG+DAP, 4.26 with PU+SSP and the lowest 2.89 ton ha™'with
the control. Grain yield. N use efficiency and apparent N recovery are
consistently higher particularly during the boro season when N as USG is deep
placed. The efficiency is further improved if whole is properly closed

immediately after deep point placement of USG.

Patel and Mishra (1994) carried out an experiment on rice cv. IR36 applied
with 0, 30, 60, or 90 kg N ha' as Mussorie rock phosphate coated urea, neem
coated urea, gypsum coated urea, USG or prilled urea. The coated materials are
incorporated before transplanting, USG are placed 5-10 cm deep a week after
transplanting and urea was applied three split doses. They showed that N rate

had no significant effect on panicle length, percent sterility and harvest index.

10



Quaym and Prasad (1994) showed that application of nitrogen up to 112.5 kg
ha” increased grain (4.37 t ha™') and straw (5.49 t ha™) yields with fertile grain
per panicle being highest at this N rate. N applied as USG gave the best yield
and yield attributes. It is reported that slow release fertilizers were effective for

rain fed lowland rice.

Bhale and Shalunke (1993) conducted a field trail to study the response of
upland irrigated rice to nitrogen applied through urea and USG. They found
that grain yield increase with up to120 kg urea and 100 kg USG. Shing ef al,
(1993) reported that grain yield and N uptake increased with increased rate of
N application and was the highest with deep placed USG.

Bhardwaj and Shing (1993) observed that placement of 84 kg N as USG
produced a grain yield of 6.8 t ha™ which was similar to placing 112 kg USG

and significantly greater than other N sources and rates.

Sarker and Faroda (1993) reported that the grain yield of millet was the highest
with BCUSG and the lowest with urea and in case of wheat, among N sources

residual effects were in the order BCUSG= USG=BCU= urea.

Muneshwar et al. (1992) reported that the modified urea materials under

different moisture regimes influence NH, volatilization loss and significantly
less NH 3~N loss was observed for USG treatments than from surface applied

urca.

11




Reddy et al. (1991) carried out a field experiment in 1984 to study the effects
of different N sources on rice cv. Jaya and Mangala. They found the highest
grain yield of 5863 kg ha! was gained from cv. Jaya treated with 112 kg ha” of

urea super granule placed in the root zone.

Savant ef al. (1991) observed that the broadcast application of urea on the
surface soil causes loss up to 50% but point placement of USG in 10 ¢m depth
can save 30% nitrogen as prilled urea, increase absorption rate, improve soil

health and ultimately increase rice yield.

Narayanan and Thangamuthu (1991) carried out field experiment on rice cv.
TKM9 and IR20 at combatore, Tamil Nadu in 1984-85, N was applied at 30,
60, or 90 kg ha™ using USG placed at a depth of 10 cm in the main plot. They
noted that maximum yields of grain and straw were obtained from 90 kg N ha™",

while the lowest was under control treatment.

Schnier et al. (1990) reported that using 15N-labeled urea at IRRI showed that
fertilizer N recovery with USG point placement was 65-96% while it was only

32-55% with the conventional PU broadcasting due to lower amount of

ammonia volatilization loss.

BRRI (1990) reported that optimum dose of nitrogen fertilization plays a vital
role in growth and development of rice plant. Its growth is seriously hampered

when lower dose of nitrogen is applied which drastically reduces yield.

12



Nitrogen has a positive influence on the production of effective tillers plant™,

yield and yield attributes.

Chauhan and Mishra (1989) conducted a field experiment at patnagar in the
wet season of 1983 and 1984 with rice cv. jaya applying 40, 80 or 120 kg N
ha' as five different from of urea. They reported that USG point placed on
week after transplanting gave the highest mean DM yield and PU gave the
lowest grain yield while deep placed USG gave the highest grain yield of 4.08,
486 and 5.17 t ha' at 40, 80 and 120kg N ha' respectively in 1983

corresponding 1984 yields were 4.05,4.75 and 5.39 t ha™

Rama ef al. (1989) mentioned that the number of panicles m™ increased
significantly when N level increased from 40-120 kg N ha' as different
modified materials. USG produced significantly higher number of panicles m™
and grains per panicle than split application of PU. Patra and Padhi (1989)
stated that USG recorded the lowest number of tiller per hill, panicle per hill

and shortest panicle.

Jee and Mahapatra (1989) also observed that number of panicles m™ were
significantly higher at 90kg N ha™ as deep placed urea super granule than split

application of urea.

Chakravorti et al. (1989) reported that applying 37.5, 75.0 and 112.5 kg N ha™

as USG to rice gave rice yield of 3.85, 522, and 5.48 ha' respectively

13



compared with 3.10, 4.29 and 4.97 t respectively , with N as urea and 1.95

without N.

Morteza and Siavoshi (2011) study the effect of organic fertilizer on growth
and yield components in rice, an experiment was carried out where chicken
manure, cow manure and paddy rice were mixed together in 1:1:0.5 ratio to
from organic fertilizer. The treatments of organic fertilizer were given in 5
levels (0.5, 1.0, 1.5, 2.0 and 2.5 t ha™"). At one level organic fertilizer 1.5 ton
ha' was mixed with inorganic fertilizers (N-50, P-25, K-25 kg ha') and
recommended dose of inorganic fertilizer-NPK (N=100, P=50, K=50 kg ha™)
was used as check. The plants without treatments were served as control. Grain
yield and its components were significantly increased in all the treatments over
control. The maximum grain yield (4335.88 kg ha™) was noted in plants treated

with 2 t ha™ organic fertilizer and it was (4662.71 kg ha™).

Kapoor et al. (2008) showed that deep placement of USG-containing DAP and
KCl performed better than broadcast application of urea (three splits), DAP,
and KCI for rainfed rice in a Vertisol. Significantly higher grain yields and
straw yields, total N, P, and K uptake, and N and P use efficiencies were
observed with deep placement of N-P-K compared to broadcast of N-P-K.
Furthermore, the amounts of N, P, and K in the floodwater in the deep-
placement treatments were negligible—similar to floodwater N, P, and K
contents without fertilizer application. Thus, urea based N-P-K compound
fertilizers may be agronomical and economically feasible in super granule form

by deep placement for flooded rice production.
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HAO Hu-lin er al. (2007) conducted an pot experiment where effects of N
fertilizer application on the concentrations of Fe, Mn, Cu and Zn in shoot of
rice and the quality of brown rice were studied. In the treatments with N
fertilizer application, the concentrations of Fe, Mn, Cu and Zn in most parts of

rice shoot increased compared with control (no N fertilizer application).

Zaman ef al, (2000) reported that chemical properties like organic matter
content , CEC, total N, exchangeable K, available P, and S, favorably
influenced by the application of the organic source of nitrogen and potassium
while the inorganic sources mostly did not show positive effect. Soil pH

decrease slightly compared to the initial status.

Santhi er al. (1999) observed that application of 100% NPK plus FYM
decreased the bulk density and increase the water holding capacity of soil. The
water holding capacity was increased due to the structural condition of the soil
that was brought about mainly by the application of FYM in combination with

NPK fertilizer.

Vijaya and Subbaiah (1997) conducted an experiment with rice cv. IET 1444
treated with fertilizer at 90 kg N ha™ as prilled urea, large granular urea or urea
super granules and 70 kg P2Os ha” as single super phosphate or large di-
ammonium phosphate, both applied by broadcasting or placement methods.
They showed that plant height, no. of tillers, root length, no. and weight of

panicles, N and P uptake dry matter and grain yield of rice increased with
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increasing urea super granule size and were greater with the deep placement of

both N and P compared to their broadcasting application.

Mathew and Nair (1997) reported that cattle manure when applied alone or in
combination with chemical fertilizer (NPK) increased the organic C content,
total N, available P and K in rice soils. Sarker and Singh (1997) reported the
organic fertilizer when applied alone or in combination with inorganic fertilizer
increased the level of organic carbon in soil as well as the total P. N and K

contents of soil.

Nambiar (1997) reported that integrated use of organic manure and chemical
fertilizer would be quite promising no only in providing greater stability in
production, but also in maintaining healthy soil fertility status. Intensive crop
production system have witnessed serious problem associated with loss of soil
fertility as a result of excessive soil mining of plant nutrients and consequently

reduction of productivity.

Nahar e al. (1995) examined the soil condition after one crop cycle (rice
wheat). Addition of organic matter during the rice crop doubled the organic
carbon content compared to its original status. Total and available N contents
were significantly improved by addition of organic matter, but had less impact
on soil exchangeable cations.

Choudhury and Bhuiya (1994) reported that the relative performances of PU,

ULG. USG. and Azollon in wetland rice culture were evaluated in BRRL
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Considering grain yield, USG was significantly superior to PU and azollon,
whereas ULG had a slight edge over PU but was not statistically different.
Total N uptake increased significantly in ULG- and USG-treated plots
compared to the conventional PU-treated plots. Agronomic efficiency and
apparent recovery of added N were considerably higher with USG and ULG

compared to PU.

More (1994) reported from three years study that application of 20 t ha
FYM + 20 t ha”" press mud decreased the soil p" and increased organic matter
content and available N, P and Kin soil. Medhi ef al. (1996) reported that
incorporation of organic of inorganic sources of N increased soil solution NH,-

N to a peak and then declined to very low levels.

Bhandari (1992) reported that an application of fertilizer or their combined use
with organic manure increased the organic C status of soil. The NPK fertilizers
at 100% level and their combined use with organic nitrogen sources also
increased the available N and P by 5.22 kg and 0.83-3.8 kg ha™ from their

initial value.

Prasad and Kerketta (1991) conducted an experiment to assess the soil fertility,
crop production and nutrient removal under different cropping sequences in the
presences of recommended doses of fertilizers and cultural practices along
with5 t ha™ compost applied to the crops. There was overall increase in organic
C. increase in total N (83.9%), available N (69.9%), available P (117.3%) and

CEC (37.3%).
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Bair (1990) stated that sustainable production of crop cannot be maintained by
using chemical fertilizers only and similarly it is not possible to obtain higher
crop vield by using organic manure alone. Sustainable crop production might
be possible through the integrated use of organic manure and chemical

fertilizer.
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CHAPTER III
MATERIALS AND METHODS

The experiment was conducted in the farm of Sher-e-Bangla Agricultural
University, Dhaka, Bangladesh, During the period from June to December,
2011 to study the effect of urea super granule on the yield and nutrient content
of T-aman rice. This chapter includes materials and methods that were used in
conducting the experiment. The details are presented below under the

following headlines.

3.1 Description of the experimental site
3.1.1 Location of the experimental field

The experiment was at the Sher-e-Bangla Agricultural University farm, Sher-e-
Bangla Nagar, Dhaka. Geographically, the experimental area is located at

24°75N N and 90°50N E longitude at the elevation of above 18 m the sea level.

3.1.2 Characteristics of the soil

The experimental soil is silt loam in texture belonging to the agro ecological
zone of the Madhupur Tract (AEZ 28). The selected plot was fairly leveled
land . The physical and chemical characteristics of the soil were determined at
the Agricultural Chemistry Laboratory. Sher-e-Bangla Agricultural University,

Dhaka. The characteristics of the soil are shown in Table 3.1.
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3.1.3 Climate

The climate of experimental area is characterized by the high temperature, high
humidity, and medium rain fall with occasional gusty winds. During the Kharif
season (March-September) and scanty rainfall associated moderately low
temperature in the rabi season (October-February). The weather information
regarding temperature, rainfall, relative humidity and sunshine hours prevailed
at the experimental site during the cropping season June to December 2011

have been presented in Appendix 1.

Table 3.1. Morphological, physical and mechanical characteristics of the
experimental field soil

a) Morphological characteristics of soil

Morphology Characteristics
Locality SAU farm, Dhaka
Agro-ecological zone Madhupur Tract (AEZ 28)

General Soil Type Deep Red Brown Terrace Soil
Parent Material Madhupur Terrace
Topography Fairly Level
- Drainage Well drained
Flood Level Above flood level
Vegetation Cropped with rice, pulse, mustard and

other vegetation
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b. Physical characteristics of the soil

Depth in cm

Description

0-15 cm

The soil is soft and feels floury. It appears cloddy but

readily broken. When pulverized the soil is light

brownish in color when pulverized. The soil is light
brownish in color when wet, it shows finger print when

pressed with thumb.

¢. Mechanical and chemical characteristics of soil

Characteristics Value

Mechanical fractions:

% Sand (0.2-0.02mm) 22.24

% Silt (0.02-0.002mm) 56.71

% Clay (< 0.002mm) 20.78
Textural class Silt loam
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d. pH and chemical composition of the soil

Parameters Content
pH (1: 2.5 soil-water) 6.2

CEC(c mol kg™') 17.19
Organic carbon (%) 0.686
Organic matter (%) 1.18
Total N (%) 0.032
Exchangeable K(c mol kg™) 0.12
Available P(mg kg™) 19.89
Available S (mg kg™) 14.38

3.1.4 Planting material

A high yielding variety of rice BRRI dhan40 was taken as the test crop in this
experiment, The variety BRRI dhand0 was released by BRRI, Gazipur, in

2003. Average yield of BRRI dhand0 is about 4.5 t ha™ (BRRI, 2004).

3.1.5 Land preparation

The land was first opened on July, 2011 by a tractor and prepared thoroughly
by ploughing and cross ploughing with a power tiller followed by country
plough. Laddering helped breaking the clods and leveling the land followed
every ploughing. Before transplanting each unit of plot was cleaned by
removing the weeds stubbles and crop residues. Finally each plot was prepared
by cuddling. After uniformly leveling, the experimental plots were laid out

according to the requirement of the treatments and statistical design.
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3.1.6 Experimental design and layout:

The experiment was laid out in a randomized complete block design (RCBD)
where the experimental area was divided into four blocks representing the
replications to reduce soil heterogeneous effects. Each block was divided into
seven unit plots as treatments with raised bunds around. Thus the total number
of unit plot was 28 and size was 2 m x 2 m and ails separated plots from each
other. The blocks were separated from one another by one-meter drain and plot
to plot distance is 0.5 m. Treatments were randomly distributed within the
blocks. The complete layout of the experiment has been presented in Figure

3.1

3.1.7 Fertilizers and manure application

The fertilizers N, P, K, S and Zn in the form of urea , TSP, MOP, gypsum, and
zinc sulphate, respectively were applied. Phosphorus, potassium, sulphur and
zinc fertilizer were applied as per recommendation of BRRI. The amount of N,
P, K, S and Zn was 112 kg ha™, 20 kg ha, 45 kg ha™', 15 kg ha™' and 2 kg ha’
respectively (BRRI, 2005). The entire amount of TSP, MOP, gypsum and zinc
sulphate were applied in two equal installments at tillering and panicle
initiation stage. Urea was also applied in the plot as per the treatment of the
experiment. In an addition well decomposed cow dung was mixed with the soil

during final land preparation.
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Figure 3.1 Layout of the experiment
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3.1.8 Treatments

Urea was ball placed as urea super granule while prilled urea was used for broadcast in

the study. The experiment consisted of 7 treatments. The treatments were as followed:
Ty: Control

T,:37.5kg ha! urea used as urea ball placement

T,: 56.25 kg ha' urea used as urea ball placement

T3: 75 kg ha! urea used as urea ball placement

T,: 37.5 kg ha™ urea used as broadcast

Ts: 56.25 kg ha™' used urea as broadcast

02 [o7]13

Te: 75 kg ha urea used as broadcast

o ey
™
'FdUrea super granule (USG) was applied at 10 days after transplanting (DAT), in the

“2_..—.

" middle of four hills as 9-10 cm apart from the seedling base and at 7-8 cm depth in soil.

- In this experiment in case of T, and T, only 50 % of recommended dose (37.5 kg ha™)

5y

used as ball placement and prilled respectively and remaining half was not used. For T,
and Ts treatment 75% of recommended dose (56.25 kg ha') was applied as ball
placement and prilled respectively and remaining 25% is not applied in the plot. In case
of T; and Ty full of the recommended dose (75 kg ha') was applied in the experimental
plot as ball placement and broadcast respectively.
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3.1.9 Urea super granule

Today urea fertilizer is manufactured as granule and urea prilled may be applied in the
field as a form of urea super granule (USG). Granules are larger, harder. and more
resistant to moisture. As a result, granulated urea has become a more suitable material for
fertilizer blends. Urea super granule is a modified size of urea that contains 46% of
nitrogen Urea super granule would be applied as per recommendation at 7-10 days after

transplanting in 8-10 c¢m soil depth (BRRI, 2004).

3.1.10 Raising of seedling

The seedlings of rice were raised in wet seed bed methods. Seeds (95% germinated) were
soaked and incubated for 48 hours and sown on a well prepared seed bed. During
seedling growth, no fertilizers were used. Proper water and pest management practices

were followed whenever required.

3.1.11 Seedling transplanting

Forty days old seedlings of BRRI dhan40 were carefully uprooted from the scedling
nursery and transplanted on 5 August 2011 in well puddled plot. Three seedlings hill™
were used following a spacing of 25 em x 15 cm. After one week of transplanting, all
plots were checked. If seedlings in some hills died off, then these were replaced by gap

filling with the seedlings from the same source.
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3.1.12 Intercultural operation

Intercultural operations were done to ensure normal growth of the crop. Plant protection
measures were followed as and when necessary. The following intercultural operations

were done.

3.1.12.1 Irrigation

There was sufficient rainfall during the whole growing period. The necessary irrigations
were provided optimum level to the plots and about 5-6 cm water layer were maintained

in the pot until the crop attained maturity.

3.1.12.2 Weeding

The plots were infested with some common weeds which were recommended by
uprooting them from the field, two weeding at 20 and 30 DAT was done during the

growing period of rice crop.

3.1.12.3 Insect and pest control

There was no infestation of diseases in the field but insect leaf roller (Chaphalocrosis
mendinalis, Pyralidac, Lepidoptera) was observed in the field and Malathion @ 1.12 L

ha™' was used.

3.1.13 Recording the data for plant height and ftillers

At 120 DAT (days after transplanting), plant height and tillers hill”" were recorded from

ten selected hills per plot and the average of plant height and tillers hill! was calculated
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3.1.14 Crop harvest

The crop was harvested at full maturity when 80% of the grains were turned into golden
yellow in color on 9 December 2011. The crop was cut at the ground level and plot wise
crop was bundled separately and brought to the threshing floor. Grains were sun dried
and moisture content of 14% was adjusted to estimate in grain yield. Sun dried weights of
both grain and straw were duly recorded for each plot. The following data were collected

and recorded:

——

. Plant height (cm)

2. Effective tillers hill” (no.)

3. Non-effective tillers hill! (no.)
4. Panicle length (cm)

5. Filled grains panicle™ (no.)

6. Unfilled grains pfmicle'l (no.)
7. 1000 grain weight (g)

8. Grain yield (tha™)

9. Straw vield (tha™)
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3.2 Yield components

3.2.1 Plant height

The plant height (¢cm) was recorded at harvest. Data was recorded as the average of 10
plants selected at random from the inner rows of each plot. The height was measured

from the ground level to the tip of the panicle.

3.2.2 Number of tillers

The number of tiller hill"' was recorded at harvest by counting total tillers. Data were

recorded as the average of 10 hills selected at random from the inner rows of each plot.

3.2.3 Effective tillers hill”

The number of effective tillers hill”' was counted as the number of panicle bearing plant

hill”. Data on effective tillers hill”! were counted from 10 selected hills and average value

was recorded.

3.2.4 Non-effective tiller hill

The non-effective tillers hill”' was counted as the number of non-panicle bearing plant

hill"". Data on non-effective tillers hill" were counted from 10 selected hills and average

value was recorded.
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3.2.5 Total tiller

The total number of tillers hill' was counted as the number of effective tillers hill” and
non-effective tillers hill”'. Data on total tillers hill” were counted from 10 selected hills

and average value was recorded.

3.2.6 Length of panicle

The length of panicle was measured with a meter scale from 10 selected plants and the

average value was recorded as per plot.

3.2.7 Filled grains panicle™
The filled grain of each of the effective tiller for the individual plant and consequently

those of all the selected ten plants were counted, the average of which gave the number of

filled grain number per panicle.

3.2.8 Unfilled grains panicle”

The number of unfilled grain was counted from the randomly selected hill plant”, the
average of which gave the number of unfilled grain.

3.2.9 Total grain

The total of grain panicle’ was collected randomly from 10 selected plants of a
plotcounting by adding filled and unfilled grain and then average number of grain

panicle” was recorded.
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3.2.10 1000-grain weight

The thousand grains were counted randomly from cleaned harvested grain of each plot

and then weighed in grams and recorded.

3.2.11 Grain yield
Grains obtained from each unit plot were sun dried and weighted carefully. The dry
weights of grains of central 1 m™area was recorded of the respective unit plot and finally

converted to t ha™.

3.2.12 Straw yield

Straw obtained from each unit plot were sun dried and weighted carefully. The dry
weight of straw of central 1 m- area was recorded of the respective unit plot and finally

converted to t ha™.

3.3 Soil analysis

3.3.1 Collection and preparation of soil samples

The soil samples were collected at a depth of 0-15 ¢cm from the experimental plots prior
to addition of fertilizers. The pre planting soil samples were drawn by means of an auger
from ten different random spots covering the whole experimental plot and were mixed
thoroughly to make a composite sample. From the collected soil samples the stones,
gravels, rabbles, plant roots, leaves etc were picked up, removed and sieved through a 10

mesh sieve. The soil samples were kept in a clean plastic container for physical and

chemical analyses.
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3.3.2 Soil pH
Soil pH was measured with the help of a glass electrode pH meter, the soil water ratio

being maintained at 1:2.5 as described by Jackson (1973).

3.3.3 Textural class
Mechanical analysis of soil was done by hydrometer method as described by Piper (1966)
and the textural class was determined by fitting the value for sand, silt and clay to the

textural triangle following USDA system.

3.3.4 Organic carbon and organic matter

s

Walkely and Blacks (1965) wet oxidation method was-

percentage of organic carbon as outlined by Jackson (1973).

3.3.5 Total nitrogen

Total nitrogen content of the soil sample was determined by macro kjeldahl method by
digestion with concentrated H,SOy and digestion catalyst mixture (K;50,: CuS0,.5H,0:
Se= 10 : 1 : 0.1) and then distilled with 40% NaOH, the ammonia distilled with over was
absorbed in boric acid in presence of mixed indicator (0.066 g methyl red + 0.99 g

bromocresol green [C»iH;405BryS] + 100 ml 95% methanol) and titrated against 0.01N

H,SO, (PCARR, 1980).

3.3.6 Available phosphorus
Available phosphorus was extracted from the soil with 0.5M NaHCO; at a pH of 8.5. The

phosphorus in the extract was then determined by developing the blue color by SnCl,
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which formed phosphomolybdate complex and the color intensity was measured
colorimetrically at 660 nm wavelength (Olsen et al, 1954) with the help of a

spectrophotometer .

3.3.7 Exchangeable potassium

Soil samples were extracted with IN ammonium acetate (1IN NH,OAC, pH 7.0) and then

exchangeable potassium content in the extract was determined by using flame photometer

(Black, 1965).

3.4 Chemical analysis of plant sample

3.4.1 Collection and preparation of plant samples

Grain and straw samples were collected after threshing and dried in an oven at 65 C for
72 hours. The plant samples were finely ground by using a Wiley-Mill with a 60- mesh

sieve. The samples were stored in a plastic vial for analysis of K, P and S.

3.4.2 Digestion of plant samples with sulphuric acid for N estimation

An amount of 1 g oven dry, ground sample was taken in a 250 ml conical flask and 0.1 g
catalyst mixture ( K;SO4: CuS04.5H,0: Se = 100:10:1). Two (2) ml 30% H;0; and 15 ml
cone. H,SO4 were added. The flask was swirled and allowed to stand for about 10
minutes followed by heating at 200°C. Heating was continued until the digest was clear
and colorless. After cooling, the contents were taken into a 100 ml volumetric flask and

the volume was made with distilled water. This digestion was used for N determination.
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3.4.3 Digestion of plant samples with nitric acid and perchloric acid for P and K

estimation
Exactly 1g of finely ground grain and straw materials were taken into a 250 mL conical
flask and 15 ml of di-acid mixture (HNO,: HClO4 = 2:1) was added to it. Then it was
placed on an electric hot plate for heating at 180-200°C until the solid particles
disappeared and white fumes were evolved from the flask. Then, it was cooled at room
temperature, washed with distilled water and filtered into 100 ml volumetric flasks
through Whatman No. 42 filter paper making the volume up to the mark with distilled
water following wet oxidation method as described by Jackson (1973). This digestion

was used for determination of P and K.

3.4.4 Grain and straw analysis

The grain and straw samples were chemically analyzed for the following parameters:
3.4.5 Determination of total nitrogen
The total nitrogen content of the plant samples was determined by macro Kjeldhal

method as described by Page er al. (1982).

3.4.6 Determination of phosphorus

Phosphorus in the plant sample digest was determined by using 10 ml sample of grain
and straw samples from 100 ml extract and diluted to 100 ml was then determined by
developing blue color with reduction of phosphomolybdate complex and the color
intensity were measured calorimetrically at 660 nm wavelength and readings were
calibrated with the standard P curve (Page et al. 1982).
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3.4.7 Determination of potassium

Exactly 5ml of digest sample for the grain and 10 ml for the straw were taken and diluted
100 ml volume to make desire concentration so that the emission radiation of sample was
measured within the range of standard solutions. The content of K was measured by

flame photometer.

3.5 Statistical analysis

The data obtained for different parameters were analyzed to find out the significant
difference of different treatments on yield and yield contributing characters of BRRI
dhand0 using MSTAT-C software. The mean value of all the parameters was calculated
and analysis of variance was performed by the F-test. The significant difference among
the treatments was estimated by the Duncan’s Multiple Range Test (DMRT) at 5% level

of probability (Gomez and Gomez, 1984).
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CHAPTER IV

- |.ihraty i
*l .0
RESULTS AND DISCUSSION .\ ')/
This chapter contains results of the experiment and the follow-up discussion. For
convenience. the whole chapter has been divided into two sections:
a) Agronomic characteristics
b) Nutrient contents
The experiment was conducted to find out the effect of different doses of urea as ball
placement and broadcast on the yield and nutrient content of T-aman rice e.g. plant
height, effective and non-effective tillers hill”, panicle length, number of filled and
unfilled grains panicle” and 1000-grain weight while the chemical analyses of rice grain
and straw include nitrogen, phosphorus, potassium etc. as influenced by different levels
of urea as ball placement and prilled. The results of the whole experiment are shown in
Appendix II, Tables 4.1 and Figures 4.1-4.9 which have been discussed under the
following sub sections. The results have been discussed and possible interpretations

under these following headings:

4.1 Effects of different doses of urea as ball placement and broadcast on yield and

yield attributes of BRRI dhan40
4.1.1 Plant height
Growth of rice plant was greatly influenced by different methods of application of urea
fertilizer. In this study plant height was significantly affected by urea at all of growth

stage. Maximum plant height of BRRI dhan40 showed statistically significant variation
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due to the application of urea. However, the tallest plant (80.17 cm) was achieved from
T; (75 kg ha! as ball placement) and it was statistically similar to T T, and Ts
treatments and the shortest plant (59.88cm) grew from T as control treatment (Appendix
I1 and Figure 4.1). From the data it was revealed that all the treatments produced
significantly taller plants compared to the control treatment. Application of urea super
granule at higher rate facilitated higher vegetative growth over T, and Ts; hence T;

showed maximum plant height. This result was supported by Islam et al. (2009).

4.1.2 Number of effective tiller

At harvest number of effective tillers hill! of rice plant was also significantly affected by
different urea treatments in BRRI dhand0. The maximum number of effective tiller hill”
(13.00) was observed from T; (75 kg ha™ urea as super granule) which was statistically
similar with Tg and T, treatments and minimum number of tiller hill'was observed in
Teas control condition (Appendix Il and Figure 4.2). Adequate of nitrogen as USG
probably favored the development of plant which led to increased number of productive
tiller per hill. Shing and Shing (1986) also reported the similar findings from their

experiment.

4.1.3 Number of non-effective tillers
Application of different treatments of urea showed statistically significant variation to the
number of non-effective tillers hill”! of BRRI dhan40. The maximum number of non-

effective tillers hill”' (4.30) was obtained from T; (75 kg ha™ as ball placement).On the
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other hand, the maximum number of non-effective tillers hill''(2.23) was recorded from

Ty, which was statistically identical with T, treatment (Appendix I1 and Figure 4.3).

4.1.4 Length of panicle

A statistically significant variation recorded due to the application of urea as USG prilled
urea on length of panicle of BRRI dhan40. The longest panicle (24.58cm) was found
from T; (75 kg ha” as ball placement) followed by Ty (23.57 e¢m), T, (23.31 cm), Ts
(22.74 cm) and T; (22.88 cm) treatments (Appendix II). On the other contrary. the
shortest panicle (18.05 cm) was obtained from T as control condition which was closely
followed by T, (Figure 4.4). Sarder ef al. (1988); Rajagopalan and Palanisamy (1985) and
Talukder (1973) also recorded similar results with the application of urea super granule.
Jee and Mahapatra (1989) also observed that length of panicle m>were significantly
higher @ 90 kg N ha" as deep place urea super granules (USG) than split application of

urea.

4.1.5 Number of filled grains

Number of filled grains per panicle significantly varied due to the application of different
dose of as USG and prilled urea. The maximum number of filled grains per panicle
(90.96) was observed from T3 (75 kg ha as ball placement) followed by T (88.56 ), T
(87.90 ) and Ts (85.66). On other contrary, the lowest (53.29) was obtained from T as
control condition (Appendix II and Figure 4.5). Results reveled that application of urea

super granule exerted considerable positive effect on the number of filled grain per
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panicle. USG increased the number of grain per panicle that was also observed by Rama
et al. (1989) and Kaper ef al (1996).

4.1.6 Number of unfilled grains

A statistically significant variation was found on number of unfilled grains panicle” due
to the application of urea as USG and prilled urea on BRRI dhan40. The maximum
number of unfilled grains per panicle (13.94) was observed from T, which was closely
followed by T4 and T, treatments but the minimum number of unfilled grain (8.19) was

observed by T; (Appendix II and Figure 4.6).

4.1.7 Weight of 1000-grain

A statistically non-significant difference was recorded due to the application of urea as
USG and prilled urea for weight of 1000 grains weight of BRRI dhan40. Though the
highest weight of 1000 grains (21.77 g) was recorded from T; (75 kg ha as ball
placement) which was almost similar with Tq (21.38 g) and T, (21.02 g). T, (20.60 g) and
Ts (20.45 g) while, the lowest was found from T as control condition which was closely

followed by T, (Appendix I and Figure 4.7).

4.1.8 Grain yield

Grain yield (t ha") of BRRI dhand0 was significantly affected by application of ureaas
USG and prilled urea. The highest grain yield (7.04 t ha™)was observed from T5 (75 kg
ha™' as ball placement) followed by T, (6.68 t ha' ),Ts (6.57 t ha™! ).On other contrary, the
lowest yield (2.71 t ha™') was obtained from T, as control condition which was closely
followed by T;(4.42 t ha") (Appendix Il and Figure 4.8). USG as a source of N on grain

39



yield of rice has been observed by Sarker and Batista (1991); Shing and Shing, (1986);
Pandey and Tiwari, (1996); Vijay and Subbaiah (1997). Bhardwaj and Singh (1993)
observed that placement of 84kg N ha” as USG produced a grain yield of 6.8 t ha™!
which was similar to placing 112 kg USG and significantly greater than other nitrogen

sources ratces.

4.1.9 Straw yield

The application of different forms of urea (USG and prilled) showed a significant
variation in straw yield of BRRI dhan40. The highest amount (7.941 ha') straw was
observed from T; (75 kg ha” as ball placement) which was statistically similar with
Tefollowed by Ts (7.30 t ha™) and T, (7.22 t ha™"). On other contrary, the lowest straw

yield (5.27 t ha') was obtained from Ty as control condition which was closely related to

Ty (Appendix IT and Figure 4.9).
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Figure 4.4 Effect of different doses of urea as ball placement and broadcast on
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4.2 Effects of different doses of urea as ball placement and broadcast on nutrient
content of BRRI dhan40

4.2.1 Nitrogen content in grain and straw

Nitrogen concentration in grain showed a statistically non-significant difference due to
the application of urea as USG and prilled urca. But the highest N concentration in grain
(0.731%) was observed from T; (75 kg ha as ball placement) which was almost similar
with T¢ (0.705%). On the other contrary, the lowest N concentration in grain (0.601%)
was found from T, which was closely followed (0.634%) by T, (Table 4.1). Application
of urea super granule increased the N content in grain. A significant increase in N content
in rice grain and straw due to the application of 100 kg N per hector from urea super

granule has been supported by Ram Babu ef al. (1983).

The nitrogen concentration in straw also showed a statistically non-significant difference
due to the application of urea as USG and prilled urea. Though the highest N
concentration in straw (0.503%) was observed from T; (75 kg ha™' as ball placement)
which was closely followed by T (0.471%) and T;(0.452%). On the other contrary, the
lowest N concentration in straw (0.376%) was found from T, which was closely followed
(0.403%) by Ty (Table 4.1). The application of urea super granule increased the N

content in straw. A significant increase in N content in rice straw due to the application of

fertilizers has been reported by Azim, (1999).
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Table 4.1 : Effects of different doses of urea as ball placement and broadeast on N, P and K concentration in grain
and straw of T-aman rice BRRI dhan40

Treatment Concentration (%) in grain Concentration (%) in straw
N s K N P K
To 0.601 0.207 0.286 0.376 0.064 0.918d
T, 0.653 0.245 0.330 0.425 0.072 1.11b
T, 0.668 0.263 0.339 0.452 0.075 1.16 a
T; 0.731 0.292 0.365 0.503 0.084 1.17 a
Ty 0.634 0.220 0.323 0.403 0.068 1.02¢
Ts 0.623 0.243 0.335 0.428 0.072 1.05¢
T 0.705 0.263 0.351 0.471 0.082 1.17 a
LSDg0s) 0.33 0.42 0.36 0.34 0.39 0.04
Level of significance NS NS NS NS NS 0.01
CV(%) 2.67% 5.20% 4.17% 3.37% 6.98% 3.48%

Ty : Control, Ty : 37.5 kg ha™ urea as ball placement, T;: 56.25 kg ha™' urea as ball placement, T5: 75 kg ha™ urea as ball
placement, T;: 37.5 kg ha' ureaas broadeast, Ts: 56.25 kg ha™ urea as broadcast, Tg: 75 kg ha™' urea as broadcast

In a column means having similar letter (s) are statistically similar and those having dissimilar letter(s) differ significantly

as per 0,05 level of probability; NS: Not significant
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4.2.2 Phosphorus content in grain and straw

Application of urea as USG and prilled forms showed a statistically non-significant
variation in the P concentration in grain. The highest P concentration in grain (0.292%)
was recorded from Tz (75 kg ha™' as ball placement) which was almost identical with Ts
(0.263%). On the other hand, the lowest P concentration in grain (0.207%) was recorded
from Ty which was closely followed by T (0.220%) (Table 4.1). An increase in P content
in rice grain due to the application of chemical fertilizers was reported by many

investigators (Razzaque, 1996; Azim, 1999).

Statistically non-significant variation was observed due to the application of urea as USG
and prilled forms for P concentration in straw. The highest P concentration in straw was
recorded from T; (0.084%) which was almost similar with T, (0.082%). On the other
hand the lowest P concentration in straw (0.064%) was recorded from T, which was

closely followed (0.068%) by Ty(Table 4.1).

4.2.3 Potassium content in grain and straw

A statistically non-significant variation was obtained due to the application of urea as
USG and prilled in terms of K concentration in grain. The highest K concentration in
grain (0.365%) was observed from T; (75 kg ha™ as ball placement) which was almost
identical with T (0.360%). While, the lowest 0.286%) was recorded from Ty which was

closely followed by Ty (0.323%) (Table 4.1).
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Due to the application of urea as USG and prilled urea a statistically significant variation
was recorded for K concentration in straw. The highest K concentration (1.17 %) in straw
was found from T (75 kg ha” as ball placement) followed by T (1.16 %) which was
statistically identical with T, (1.16%). Again the lowest K concentration in straw

(0.918%) was recorded from T, which was closely followed by T, (1.02 %) (Table 4.1).
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CHAPTER V
SUMMARY AND CONCLUSION

The experiment was conducted in the Farm of Sher-e-Bangla Agricultural University,
Dhaka, Bangladesh during the period from July to December, 2011 to study the effect of
urea super granule on the yield on the quality of T-aman rice. BRRI dhan40 was used as

the test crop in this experiment.

The soil at the experiment field belongs to the agro-ecological zone of Madhupur tract
(AEZ- 28). The experiment consisted of 7 treatments. Such as- T, : Control, T, : 37.5 kg
ha™ urea as ball placement, T;: 56.25 kg ha™ urea as ball placement, T5: 75 kg ha" urea
as ball placement, Ty: 37.5 kg ha' urea as broadcast, Ts: 56.25 kg ha' urea as broadcast,

Te: 75 kg ha™ urea as broadcast.

The experiment was laid out in the Randomized Completely Block Design (RCBD) with
4 replications. The size of unit plot was (2 m x 2 m) and the number of total plots was 28.
The experimental plot was fertilized with urea, TSP, MOP and zine sulphate one day
prior to transplanting during the final land preparation. Urea was applied in three splits.
The intercultural operations such as irrigation, weeding, ail repairing and application of

insecticides were done as and when needed.
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The pre-planting soil samples were collected from 10 spots of the experimental plot at a
depth of 0-15 ¢cm and chemically analyzed. After the crop had been harvested from each
unit plot at maturity, the yield and yield contributing characters were recorded. Nitrogen,
phosphorus and potassium contents of rice grain and straw were studied. The collected

and calculated data were analyzed statistically.

At harvest the tallest plant (80.17 cm) was obtained from T3 whereas, at the same time the
shortest plant (59.88 cm) was observed from Ty. At harvest the highest of effective fillers
per hill (13.00) was found from Tj hand, the lowest (6.8) was observed from T,. The
highest non-effective tillers™ hill (4.30), the longest panicle (24.58cm), maximum
number of filled grains pzmit:le'l (90.96 ), maximum number of unfilled grains panicle™
(13.94 ). highest weight of 1000 seeds (21.77 g), the highest grain (7.04 t/ha) and straw
yield (7.94 tha), were obtained from the treatment T5 (75 kg ha' urea as ball placement).

The lowest of these parameters were observed in case of control Ty (no use of fertilizer

N

The highest N concentration in grain and straw (0.731% and 0.503% respectively). the
highest P concentration in grain and straw (0.292% and 0.084% respectively) and the
highest K concentration in grain and straw (0.365% and 1.17% respectively) were

observed from Tz (75 kg ha' as ball placement). The lowest of these attributes were

found in the control treatment.
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From the above discussion it can be concluded that 75 kg ha™ urea as USG was found

superior to vield contributing characters and the yield compared to other treatments.

Considering the situation of the present experiment. the following recommendation and

suggestion may be made:

1. Ball placement of urea super granule @ 75 kg ha™' may be used instead of prilled

urea at farmer’s level.

2. Such study is needed in different agro-ecological zones (AEZ) of Bangladesh for

adaptability and other performance.
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APPENDICES

Appendix I. Monthly records of Air temperature, Relative humidity and Rainfall of
the experiment site during the period from July to November, 2011.

Month * Air temperature (° C) *Relative *Rainfall
Maximum Minimum humidity (%) | (mm)

July 31.4 19.6 54 11

August 33.2 21.1 61 88

September 34.1 20.2 78 102

October 35.3 24.6 79 134

November 36.4 25.2 82 165
*Monthly Average

Source : Bangladesh Metrological Department (climate and weather division) Agargaon,

Dhaka- 12]12.
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Appendix I1. Effect of different doses of urea as ball placement and broadcast on yield contributing characters and

yield of BRRI dhan40
Treatment Plant Effective Non- Panicle Filled Unfilled Weight Grain Straw
height tillers effective length grains grains of 1000 yield yield
(cm) hill™ tillers (cm) panicle” | panicle’ grains (tha™) (tha™)
(No.) | hill” (No.) (No.) (No.) (g)
Ty 59.88 ¢ 638 ¢ 3.50b 18.05d | 53.29f 13.94 a 16.58 2 E 5.274d
Ty 76.05bec | 10.74c | 2.56cd | 22.88b | 83.20d 9.47b 20.60 5.65d 6.97 ¢
T, 76.90a-c | 12.01a 3.16b 2331b | 8790bc 8.73b 21.02 6.68b | 7.22bc
T; 80.17 a 13.00 a 430 a 24.58a | 9096a 8.39b 21.77 7.04 a 7.94a |
T, 70.69 d 9.19d 2.23d 21.73¢ | 76.07e 9.76 b 20 442 e 5.66d
Ts 7437 ¢ 11.15b 2.60c 22.74b | 8566¢ 8.23b 20.45 6.25¢ | 7.30d¢
Ts 7825bc | 1234 a 3390 23.57b | 88.56 ab 8.38b 21.38 6.57b | 7.55ab
LSDyp 05 3.36 1.04 0.33 0.95 2.46 1.56 2.58 0.289 0.450
Level of 0.05 0.05 0.05 0.05 0.05 0.05 NS 0.05 0.05
significance
CV(%) 3.07 6.58 7.19 2.86 2.05 11.04 3.58 3.46 4.44

Ty : Control, T;: 37.5 kg ha' urea as ball placement, T;: 56.25 kg ha urea as ball placement, Ts: 75 kg ha™ urea as ball

placement, Ty: 37.5 kg ha’

urea as broadcast, Ts: 56.25 kg ha™ urea as broadcast, Ty : 75 kg ha™! urea as broadcast

In a column means having similar letter (s) are statistically similar and those having dissimilar letter(s) differ significantly
as per 0.05 level of probability; NS: Not significant

66

q!

g

gE el et Lt
TR
I";HMUE'I g(bug-a-4248

Jeld

g0
2

fyisianiufy (&

€1 s
1,289

@\'*"7}



