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ABSTRACT

The rice plant is capable of using both ammonium and nitrate forms of nitrogen, but fertilizers containing nitrate nitrogen
are inefficient because nitrate is lost by leaching or denitrification in flooded rice soils. But, sometimes farmers are forced to use
some fertilizers such as ammonium nitrate instead of urea for the second application of nitrogen fertilizer in flooded rice soils. A
field experiment was carried out at Sakha Agricultural Research Station in 2014 and 2015 to know and understand the optimum
way for ammonium nitrate utilization at the second dose of nitrogen application and compare the effects of N sources
(ammonium nitrate and urea) at the second dose on yield components and yield of rice variety Giza 179 in experiment laid out in

a Random Complete Block Design replicated thrice.

The two years data during 2014 and 2015 revealed that all the yield parameters, yield, nitrogen uptake and available
nitrogen increased significantly with an application of T; {2/3 recommended as a urea (Basal application) + 1/3 of N
recommended as urea onto drained soil then flooded immediately (Top dressing)}

These results were statistically at par in most parameter with that of treatment T, {(2/3 of recommended as a urea(Basal
application) + 1/3 of recommended as ammonium nitrate in saturated soil then flooded immediately (Top dressing)}. The lowest
values of yield and yield attributes were found when T, {2/3 recommended as a urea(Basal application) + 1/3 of recommended
nitrogen as ammonium nitrate onto drained soil then flooded immediately (Top dressing)}.

The study recommended that in the case of having to use ammonium nitrate as a second dose of nitrogen fertilizer, it need

to apply in saturated soil then irrigated immediately.
INTRODUCTION

More people depends on rice for their major
feeding. Rice is very important for food security and
economic. (FAO, 2003). During the last period the
demand for rice has grown in Africa and is considered
as one of the main strategic commodity crop for poverty
reduction and food security. (FARA, 2009). Nitrogen is
considered as the limiting factor nutrient for production
in flooded rice soils (Samonte et al., 2006).

Nitrogen is one of three essential macronutrients
for plant growth and yield. So, mineral N- fertilizers are
widely used in agriculture all over the world and also,
in Egypt, N- fertilizers are applied to meet the needs of
the crop during the early growth stages and accumulate
in the vegetative parts to be utilized for grain formation
(Salem, 2006). Also, N- fertilizers has a vital role in the
contents of N % of rice grains and N uptake by plants
(Ebaid and Ghanem, 2000).

Nitrogen is important for fertilization to increase
the yield, it is necessary to know the best source, good
level and appropriate time of nitrogen for each variety
beside its impact on components of yield and other
agronomic characters, to obtain better knowledge for
productive response (Chaturvedi, 2005; Manzoor et al.,
2006; Salem, 2006; and Jan et al., 2010 ).Sources of
nitrogen fertilizer, different levels and time of
application play significant roles in determining
fertilizer uptake (Jan et al., 2010). Sometimes farmers
cannot get urea fertilizer to apply the second dose of
nitrogen and they will be forced to use ammonium
nitrate.

Therefore, this study was conducted to study the
effect of urea and ammonium sulfate as a second dose
on the yield, yield components of Giza 179 beside how
to apply ammonium nitrate in flooded rice soil if you

are forced to use it, also, how to maximize the N use
efficiency from each source of Nitrogen.

MATERIALS AND METHODS

The experiment was conducted at the Agronomy
Field Sakha agriculture Research Station Sakha,
Kafrelsheikh during 2014 and 2015 seasons. The
experiment consisted of one rice variety (Giza 179) and
five fertilizer treatments viz., T, {2/3 of recommended
nitrogen as a urea (Basal application) + 1/3  of
recommended nitrogen as urea onto drained soil then
flooded immediately (Top dressing)}, T, {(2/3 of
recommended nitrogen as a urea(Basal application) +
1/3 of recommended nitrogen as ammonium nitrate in
saturated soil then flooded immediately (Top
dressing)}, Ts (2/3 of recommended nitrogen as urea
(Basal application) + 1/3 of recommended nitrogen as
ammonium nitrate in saturated soil then flooded 2 days
later (Top dressing) ), T4 {2/3 of recommended nitrogen
as a urea(Basal application) + 1/3 of recommended
nitrogen as ammonium nitrate onto drained soil then
flooded immediately (Top dressing)}, Ts {2/3 of
recommended nitrogen as a urea (Basal application) +
1/3 of recommended nitrogen as ammonium nitrate in
saturated soil (Top dressing)}. Nitrogen was applied at
the rate of recommended rate 69 kg N fed™, unvarying
dose of 15 kg P,0s and 48 kg K,O ha? before
transplanting were applied to the plots. The nursery of
rice variety GZ 179 was sown on 3 and 7" of May
during 2014 and 2015 seasons respectively. Seedlings
of 30 days old were pull from the nursery beds
carefully. Seedlings were transplanted with 3 plants/ hill
in the well puddled experimental plots. The plot size
was kept 3m x 4m (12m?). Spacing’s were given 20 cm
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x 20 cm.
carefully.

Composite soil samples were collected before
plowing the soil. Soil suspension for pH wasprepared
and EC, of the soil extraction (1:5) was prepared. Soil
organic carbon (SOC) was analyzed by Walkley and
Black method (Nelson and Sommers, 1982). Nitrogen
phases were extracted with 2.0 M potassium chloride
according to Page et al. (1982) and determined by
microkjeldahl apparatus. The result is presented in
Table 1.

Yield and its components (panicles number /hill,
panicle length (cm) panicle weight (g), one thousand
grain weight (g), number of filled grains/panicle, grain

All intercultural operations were done

yield (tons/fed) and straw yield (tons/fed),
evaluated at harvest time.

The grain and straw yields were measured at
maturity then adjusted to the grain moisture content of
14%. The N content of the rice crop, straw and grain
samples were analyzed for total N to know the impact
of N fertilization. Grain and straw were harvested.
Grain and straw samples from each plot were separated.
The samples were oven dried for 48 h at 70°C, then
ground. Total nitrogen was analyzed using the kjeldahal
method (Bremer and Mulvaney, 1982). The Duncan’s
multiple range tests (1995) was used to compare the
means at 5% of significant.

were

Table 1: Physical and chemical properties of the experimental soil sites during the two cropping seasons of

2014 and 2015.

. - Seasons
Soil characteristics 2014 2015
Soil texture (%) Clay Clay
clay % 57.00 58.40
sand % 11.40 9.30
silt % 31.60 32.30
pH (1: 2.5 water suspension) 8.30 8.10
EC (dSm-1) 2.1 1.99
Cations (meg/L.)
Cat+ + 5.2 4.9
Mg+ + 2.2 2.68
Na+ 0.6 0.45
K+ 13 11.87
Anions (meg/L.)
HCO3- 3.80 2.50
Cl- 13.11 12.74
SO4- - 4.09 4.66
O.M. (%) 1.83 1.90
Available Mineral N(mg/kg) 39 42

RESULTS AND DISCUSSION

Number of panicles/hill:

Data in Table 2 shows that utilization of nitrogen
as urea only for the first and second application
increased the number of panicles as compared to the
other treatments. Data shows that there are no
significant differences between T;{2/3 recommended
as a urea (Basal application) + 1/3 of recommended
nitrogen as urea onto drained soil and flooded
immediately (Top dressing)}and T, {(2/3 of
recommended as a urea(Basal application) + 1/3 of
recommended as ammonium nitrate in saturated soil
then flooded immediately (Top dressing)}in both
seasons while the lowest number of panicles was
found in T4{2/3 recommended as a urea (Basal
application)  + 1/3 of recommended nitrogen as
ammonium nitrate onto drained soil and flooded
immediately (Top dressing)}.

Nutrients availability and good plant growth may
be contributed to increase the number of panicles/hill.
It could be concluded that the increase in number of
panicles. hill-1 resulted from increasing nitrogen may
be due to stimulation effect of branches initiation which
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gave more panicles. hill™. These results are in quite
agreement with those reported by Hemalatha et al,
(2000)

Panicle length:

The highest panicle length was found in T,{2/3
recommended as a urea (Basal application) + 1/3 kg N
fed™ as urea onto drained soil and flooded immediately
(Top dressing)}, followed by T, {(2/3 recommended as
urea(Basal application) +1/3 kg N fed™ as ammonium
nitrate in saturated soil and flooded immediately (Top
dressing)}without any significant differences in both
seasons and the lowest value of panicle length was
found with T,{2/3 recommended as a urea(Basal
application)+1/3 of recommended nitrogen as
ammonium nitrate onto drained soil and flooded
immediately (Top dressing)}without any significant
with T (2/3 recommended as a urea (Basal application)
+1/3 of recommended nitrogen as ammonium nitrate in
saturated soil and flooded immediately 2 days latter
(Top dressing) ) and Ts {2/3 recommended as a urea
(Basal application) + 1/3 of recommended nitrogen as
ammonium nitrate in saturated soil(Top dressing) in the
first and second seasons (Table 2).
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Nitrogen nutrient play role in panicle formation
and elongation and for this role, panicle length
increased with urea application. This increase of
panicle length might be due to the favorable effect of N
on rice plants and this encouraged the growth of rice
plants and subsequently the excursion of panicle. These
results are in agreement with those obtained by Idris
and Matin (1990) and Naeem et al, (2012).

Panicle weight:

Panicle weight was significantly higher with urea
only. Significant increase in panicle length may be
result in significant increase in panicle weight (Tables
2). The urea and ammonium sulfate had difference in
panicle weight. Different results were observed with,
Chaturvedi (2005) who found highest grain weight
panicle™ with ammonium sulfate and lowest with urea.

Table 2: Panicles number. hill?*, panicle length(cm), panicle weight(g) and one thousand grain weight(g ) as
affected by different nitrogen treatments in 2014 and 2015 seasons.

2014 2015

Treatment No. of Panicle Panicle 1000-grain No. of Panicle Panicle 1000-grain
panicles/hill Length(cm)  Weight(g)  weight(g)  panicle/hill Length(cm) Weight(g)  weight(q)

T, 25.20a 23.40a 4.850a 27.70a 25.40a 24.60a 5.200a 28.20a
T, 24.00ab 22.20ab 4.330b 27.50a 24.20ab 23.40ab 4.730b 28.00ab
T3 23.00bc 21.80b 4.310b 26.50ab 23.20bc 23.00b 4.710b 27.00abc
Ty 20.50d 21.10b 3.230d 24.50c 20.70d 22.20b 3.630d 25.00c
Ts 21.30cd 21.80b 3.540c 25.50bc 21.50cd 23.00b 3.940c 26.00bc
The lowest panicle weight was obtained with the  dressing) (T,) was applied followed by T, {(2/3

application of the second dose of urea as ammonium
nitrate apply onto drained soil and flooded immediately
(T3). This may be due to the shortage of available
nitrogen under fertilization with ammonium nitrate due
to losses by leaching and denitrification. Generally,
grain weight is affected by environmental conditions
during the process of grain filling (Kausar et al., 1993).
Thousand grain weight:

One 1000-grain weight affected significantly by
application of urea and ammonium sulfate as a second
dose of nitrogen fertilizer. The highest value of 1000-
grain weight (g) was found in T, (2/3 recommended as a
urea (Basal application) + 1/3  of recommended
nitrogen as a urea onto drained soil and flooded
immediately (Top dressing) followed by T, (2/3
recommended as a urea(Basal application) + 1/3 of
recommended nitrogen as ammonium nitrate in
saturated soil then flooded immediately (Top dressing)
without any significant differences in both seasons. and
the lowest value of1000- grain weight was observed
with T4 {2/3 recommended as a urea (Basal application)
+ 1/3 of recommended nitrogen as ammonium nitrate
onto drained soil then flooded immediately (Top
dressing) (Table 2). The differences of width and length
of the grains that were judged partly by genetic makeup
of the variety play important role for the variation of
1000- grain. Increase in grain weight with T1 and T2
might be primarily due to improvement of the nitrogen
use efficiency that increase the chlorophyll content of
leaves which led to higher photosynthetic rate and
ultimately plenty of photosynthates available during
grain development. Similar finding have been reported
by Bhowmick and Nayak (2000).

Number of filled grains panicle™:

Number of filled grains panicle® strongly
influenced by urea and ammonium nitrate fertilizer
(Table 3). Maxium number of filled grains panicle™ was
observed when (2/3 recommended as a urea (Basal
application) + 1/3 of recommended nitrogen as urea
onto drained soil and flooded immediately (top

recommended as a urea (Basal application) + 1/3 of
recommended nitrogen as ammonium nitrate in
saturated soil and flooded immediately (Top
dressing)}while the lowest was in T,{2/3 recommended
as a urea (Basal application) + 1/3 of recommended
nitrogen as ammonium nitrate onto drained soil then
flooded immediately (Top dressing). Adequate supply
of nitrogen contributed to grain formation, which
probably increased number of filled grains panicle™.
The present results confirmed by the results which
obtained by Chander and Pandey (1996).

The trend in number of filled grains panicle™
gave similar trend to panicle length, therefore this
parameter might be influenced by the panicle length.
The panicle length observed with the nitrogen fertilizer
was compatible with Witt et al. (2007) findings they
found that nitroge absorbed at sowing, tillering and
panicle initiation stage in rice plant ensured a good
number of panicles with increased number of spikelet
panicle® that contribute to increase grain number
panicle™.

Grain and straw yields:

It is important to notice that increase in panicle
length, number of filled grains panicle™, 1000-grain
weight caused the highest grain yield. The yield of rice
mainly depends on the yield contributing parameters
such as number of grains panicle™ ,one thousand and
grains weight. Also Physiological parameters play an
important role on rice yield, which was supported by
Cui-Jing et al. (2000). They observed that higher rice
yield can achieve by increasing total dry matter.

Results in Table 3 showed that there was a
significant impact on grain yield by the application of
different urea and ammonium nitrate. The highest grain
yield was observed in T; (69 kg N fed” as Urea) {2/3
recommended as a urea (Basal application) + 1/3 of
recommended nitrogen as a urea (Top dressing)} which
was statistically similar to T, 2/3 recommended as Urea
(Basal application) + 1/3 of recommended nitrogen as
ammonium nitrate in saturated soil then flooded
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immediately (top dressing)} without any significant
differences in both seasons but the lowest grain yield
was obtained from T, treatment (2/3 recommended as a
urea (Basal application) + 1/3 of recommended nitrogen
as ammonium nitrate onto drained soil and flooded
immediately (top dressing)}. The increase in grain yield
may be due to cumulative effect of more panicle length,
number of filled grains and panicle weight with urea
than ammonium nitrate. The increase in yield with
nitrogen fertilizer as a urea only for the first and second

application might be due to continuous supply of
nitrogen to the soil solution to meet the required
nutrients for physiological processes that help for
improving the yield. Almost the same trend was found
with rice straw. Reddy (2006) reported that application
of nitrogen fertilizer as nitrates in the early stages of
growth may be did not have any effect because nitrates
may be lost by leaching or result to deleterious effects
on the plant due to conversion of nitrate to nitrite.

Table 3: Number of filled grains/ panicle, grain and straw yields t.fed™ as affected by different nitrogen

treatments in 2014 and 2015 seasons.

2014 2015
Treatments No. of filled Grain yield Straw yield No. of filled Grain yield Straw yield
grains/panicle t.fed™ t.fed™ grains/panicle t.fed? t.fed™
T, 132.00a 4.536a 5.289%a 136.00a 5.181a 5.973a
T, 128.00b 4.468ab 5.216b 132.00ab 5.165a 5.853a
Ts 125.00c 4.309b 4.801c 129.00b 4.927b 5.640ab
Ty 110.00e 3.948¢c 4.283d 114.00d 3.753d 4.960c
Ts 115.00d 4.027c 4.620c 119.00c 4.013c 5.356bc

Nitrogen uptake

Figures 1 and 2 illustrate the treatments effect on
the rice uptake. Among all treatments maximum
increase in N uptake was found in T, (2/3 recommended
as urea (Basal application) + 1/3 kg N fed™} followed
by T, (2/3 recommended as a urea + 1/3 as a
Ammonium nitrate in saturated soil and flooded
immediately). This increase in nitrogen uptake might be
due to the increase in yield production beside the
reduction in nitrogen losses that help for increasing
nitrogen absorption. Data also shows that T, (2/3

60
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20
10

T1 T2

Grain

T3

recommended as a urea + 1/3 of nitrogen as ammonium
nitrate onto drained soil and flooded immediately) gave
the lowest value of nitrogen uptake. This may be due to
the losses of nitrogen by leaching. Also the increase in
nitrogen uptake with urea as compared to ammonium
nitrate may be due to the dominant of nitrogen form as
ammonium with urea. Although NH," uptake requires
less energy than that of NOs, only a few plant species,
such as rice, are capable of growing exclusively with
NH," (Kronzucker et al., 1999).

T4 T5

Straw

Fig 1: Nitrogen uptake by rice plant (kg/fed) as affected by the application of different nitrogen treatments at

harvest in 2014 season.
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Fig 2: Nitrogen uptake by rice plant (kg/fed) as affected by the application of different nitrogen treatments at

harvest in 2015 season.

Available nitrogen:

Data in Figures. 3 and 4 illustrate the effect of
different nitrogen treatments on the Kinetic changes of
available nitrogen (NH," + NOj3) during the growing
season. Data indicated that available soil nitrogen
decreased continuously with crop growth, reaching the
lowest level at harvest. Available soil nitrogen
increased in all treatments to a peak after the second
dose of nitrogen fertilizer (after 30 days from
transplanting), then declined to the minimum at harvest.
Data also showed that, the highest value of available
nitrogen after the second dose of nitrogen fertilizer
resulted from T, (2/3 recommended as urea (Basal
application) + 1/3 as urea} followed by T, (2/3
recommended as a urea + 1/3 as urea as Ammonium

120
100 Tl —We-T2
80
60
40

20

After second fertilizer
addition

Before cultivation

nitrate in saturated soil and flooded immediately). This
might be due to addition the second dose of nitrogen as
a urea in dry soil then irrigated directly or apply the
second dose of nitrogen as ammonium nitrate in
saturated soil then irrigated directly reduce the losses of
nitrogen by volatilization and leaching. T, (2/3
recommended as a urea + 1/3 as ammonium nitrate onto
drained soil then flooded immediately) gave the lowest
value of available nitrogen . This might be due to the
losses of nitrogen by leaching or denitification. Olfati et
al. (2014) revealed that nitrate forms leach with water,
whereas ammonium forms adsorbed to negatively
charged soil clay lattice; so that ammonium forms leach
less.

T3 T4 —%—T5

At harvest

Fig 3: Means of available nitrogen (ppm) as affected by the application of different nitrogen treatments at

different times in 2014 season.
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Fig 4: Means of available nitrogen (ppm) as affected by the application of different nitrogen treatments at

different times in 2015 season.

CONCLUSION

The objective of the present study was to
evaluate the best method to apply the second dose of
nitrogen fertilizer as ammonium nitrate. In this study, it
was found that if ammonium nitrate applied in saturated
soil then irrigated directly, we can expect good yield
closed to to the yield of urea fertilizer. Utilization of
the right way for applying the fertilizer will increase
nitrogen efficiency and reducing nitrogen losses. Great
emphasis should be placed to reduce nitrogen losses and
enhancing nitrogen efficiency. Nitrite and nitrate
contribute in the formation of nitrogenous carcinogenic
compound causing human gastric cancer.

REFERANCE

Bremer, J. M. and Mulvaney, C. A. (1982). Total
nitrogen. In: Page AL, Miller RH, Keeny DR
(Eds.). Methods of soil analysis part 2. Chemical
and Microbiological Properties, Agronomy
Monograph. 2nd Ed. SSSA, Madison, WI. 9:595-
622.

Bhowmick, N. and Nayak, R. L. (2000). Response of
hybrid rice (Oryza saliva) varieties 'to nitrogen,
phosphorus and potassium fertilizers during dry
(boro) season in West Bengal. Indian J. Agron.,
45(2):323-326.

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

Chaturvedi, 1. (2005). Effect of nitrogen fertilizers on
growth, yield and quality of hybrid rice (Oryza
sativa). J. Centl. Eur. Agric., 6(4), 611-618.

Cui-jing, Kusutani, A.; Toyata, M.; Asunuma, K. and
Cui, J. (2000). Studies on the varietals
differences of harvest index and morphological
characteristics of rice. Japanese J. Crop Sci.,
69(3): 359-364.

Duncan, B. D. (1995). Multiple range and multiple- F-
test. Biometrics 11: 1-42.

Ebaid, R.A. and Ghanem, S.A. 2000. Productivity of

Giza 177 rice variety growth after different

winter crop and fertilized with different nitrogen

levels. Egypt. J. Agric., Res., 78(2):717-731.

(2003). Sustainable rice production for food

security. Proceedings of the 20th session of the

International Rice Commission, July 23-24,

2002. Bangkok, Thailand.

FARA (Forum for Agricultural Research in Africa)
(2009). Patterns of change in rice production in
Africa. Implications for rice policy development.
Ministerial Policy Brief, Series P. 2, Accra,
Ghana.

Hemalatha, M. T. and Balasubramanian, R. (2000).
Effect of organic sources of nitrogen on
productivity, quality of rice and soil fertility in
single crop wetland. Indian. J. Agron., 45 (3):
564-567.

Idris, M. and Matin, M.A. (1990). Response of four
exotic stains of aman rice to urea. Bangladesh J.
Agril. Sci., 17(2): 271-275.

Jan, MT.; Khan, M.J.; Khan, A.; Arif, M.; Shafi, M. and
Farmanullah. (2010). Wheat nitrogen indices
response to nitrogen source and application time.
Pakestan. J. Bot., 42(6), 4267-4279.

FAO

Kausar, K.; Akbar, M.; Rasul E. and Ahmad, A.N.
(1993). Physiological responses of nitrogen,
phosphorus and potassium on growth and yield of
wheat. Pakestan. J. Agric. Res., 14: 2-3

Kronzucker, H. J.; Siddigi, M.Y.; Glass, A. D. M., and
Kirk, G. J. D. (1999). Nitrate-ammonium
synergism in rice: a subcellular flux analysis.
Plant Physiology, 119:1041-1045.

Manzoor, Z.; Ali, R.l.; Awan, T. H.; Khalid, N. and
Ahmad, M. (2006). Appropriate time of nitrogen
application to fine rice, Oryza sativa. J. Agric.
Res., 44(4): 261-266.

Naeem, E.S.; Howida El-habet; ElI Rewainy, .M. and El
Namaky, R. A. (2012). Impact of irrigation water
quality on vyield and concentrations of some
heavy metals in rice. J. Soil Sci. and Agric. Eng.,
Mansoura Univ., 3 (5): 561 — 574.

268



J. Plant Production, Mansoura Univ., Vol. 7(2), February, 2016

Nelson, D.W. and Sommers, L.E. (1982). Total carbon,
organic carbon and organic matter: In: A.L. Page,
R.H. Miller and D.R. Keeney) Methods of soil
analysis. Part 2 Chemical and Microbiological
Properties, pp: 539-579.

Olfati, J.A.; Piree, M.; Rabiee M. and Sheykhtaher, Z.
(2014). Fertilizer amount and split application on
fertilizer efficiency in garlic. International
Journal of Vegetable Science, 20: 197-201.

Page, A.L.; Miller, R.H. and Keeney, D. R. (1982).
Method of Soil Analysis — part 2. Amer. Sco.
Agric. Inc. Madison.

Salem, A. K.M. (2006). Effect of nitrogen levels, plant
spacing and time of farm yard manure application
on the productivity of rice. Egypt J. of Appl. Sci.
Res.,2(11):980-987.

Samonte, S.O.P.; Wilson L.T.; Medley, J.C.; Pinson
S.R.M.; McClung A.M. and Lales. J.S. (2006).
Nitrogen utilization efficiency; relationships with
grain yield, grain protein, and yield-related traits
of rice. Agron. J., 98:168-176.

Witt, C.; Buresh, R. J.; Peng, S.; Balasubramanian. V.
and Dobermann  A.  (2007).  Nutrient
management. p 1-45. In: T. H. Fairhurst, C. Witt,

R. Buresh and A. Dobermann, eds. Rice: A
practical guide to nutrient management. Los
Bafios (Philippines) and Singapore: International
Rice Research Institute (IRRI), International
Plant Nutrition Institute (IPNI), and International
Potash Institute (IP1).

Reddy, SR. (2006). Agronomy of field crops. Kalyani
Publishers, New Delhi, India. 65-68.

3 garall SV il i (A a g ga¥) il S5 Mlan aladin) 43S
piad o )
Aol 30 sl S pa Aglial) Jualaal) ¢igay agaa Y Gigay and

Al )0 Caage @by Ly doel )3l Giall dlasade H3e (A Y0 V0 | YoV E anse 8 Qllia (L 2 Oy o)
Ay Y1 il ) b Ali Ao jaS Al o s il a8 o el S (gl Sl 8Ly Biall 43 Ll
4 sfial) ALlS el b Cranna Al &y pail) 6 43l S s J seanall e Logie alaw IS 505 48 jaa 5 Uy salls 45l
(Ls) 4o e sal) i s il alandl il 2 3V 8 Calid Cidlalaa © aladiid &5 YV 60 5Y) Cia del ) aa
4 agall g pal) dled) A ABLY) a5 58l Ly a8 a8 Led a3 N (W) (B(Lysg) Al 5 +
i sl el BB ALY a5 5uilie Ley ) ad ad Axdiall Gia )Y (a5 e <l 555) Al 0B+ (L 50)
Alasal) B ALY (o (a5 22 Ly o Amidl) ()W) (i 51 0l 58) e i (L ) 4 o 5l
a8 3tle Ly ) o o5 L o3 (1 G S0 (8 o ) 2 5) Al Sl o (L s3) 4 o sal) (s 5
Artial) a1 (e s s ol ) Laafl) Ul (L) ) Ar amsall e g5l dlanad) il cAELaY)

i) Al Al 5 ae) )l die Ly sl dlans 5 sam 3 O gl A8 S ALl () geiliil) Cana )
055 o sa/diid) sae b il Juzad) o Jguandl ) ool 5 il s a3 daiiall (V) 8 4 s gl SIS
) a4 e ) Sy A il ALl 5 (a5 538 G paiaal) 1385 J saanall g adidl (554 Ve )
Cana gl g Slalaal) JS o gmilil) Jamdl @ yelal Al g agiliy ) de jaS Ly sl dilal Aa b Lgle Juaaiall
S ool A8 aay s pilue o)) o5 g pam o3 ()| (B st gal 6y gaan 8 AN de jall ALl (of Lyl il
AALm\eﬁd_c\_)‘)j\le‘)Jﬂ\JWBJ}A@&JM\Z\:\AS‘;\L;\ALA\J\Lﬂﬁb)}.\n‘\ﬁub:u)mdw\u&
5800 (ol o5 dasiiall ()Y 3 s sal ol 5 dlans Aitiall ApaS) 5

53 o g_yil) lend) e 4l de 5aS o g saW) Ol aladia) Sl k) Alla Al ) a1
Bl (gl & drnlial) (V) 8 i sel l 55 slass AiLial

269



