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ABSTRACT

Improving Productivity and increasing farmer income through reducing the production inputs is the main challenge for rice
grower. A field experiment was conducted at the Experimental Farm of Sakha Agricultural Research Station, Kafr EI-Sheikh, Egypt in
order to evaluate the effects of foliar application of NPK at different growth stages on productivity and nutrients uptake by rice variety
Sakhal08 under transplanting condition during the summer season of the years 2017 and 2018. Urea (46.5% N), super phosphate (15%
P,0Os), potassium sulphate (50% K,0) and complex water soluble fertilizer NPK (28:28:28) were used as the nutrient sources for the
experimental treatments. The treatments were as follow: T1 = Recommended urea, super phosphate, potassium sulphate (control), T2 =
2/3 NPK urea, super phosphate, potassium sulphate as basal + foliar spray of NPK (28:28:28), 2.5 kg ha® at mid tillering MT., T3 = 2/3
NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at panicle initiation PI., T4 = 2/3
NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPk (28 :28 :28 ) 2.5 kg ha™* at flowering FL., T5 = 2/3 NPK
urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™* at MT+ PI., T6= 2/3 NPK urea, super
phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha® at MT + FL., T7= 2/3 NPK urea, super phosphate,
potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at P + FL. and T8= 2/3 NPK urea, super phosphate, potassium
sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at MT + Pl + FL. The data was recorded for the following characteristics:
chlorophyll content (SPAD value), flowering date (day), plant height (cm), number of panicles m™, panicle length (cm), panicle weight
(9), 1000-grain weight (g), number of filled grains panicle™, number of unfilled grains panicle™ grain yield (t ha™), straw yield (t ha™),
harvest index (HI), and N.P,K uptake (kg ha™). The NPK treatments had a significant effect on all studied characteristics in both seasons.
T5 and T8 recorded the highest values of most studied characteristics in both seasons. Gross return and net returns were highest with
T8= 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at MT + Pl + FL,
followed by T5 = 2/3 NPK urea, super phosphate, potassium sulphate as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha* at MT+ PI.

compared to other treatments .
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INTRODUCTION

Rice crop is one of the major cereal crops in Egypt.
Under limited natural resources in Egypt such as arable
land and irrigation water, improving rice productivity per
unit area is the main goal of rice research. Adequate supply
of essential nutrients is a key factor to enhance rice
productivity. Hasewaga et al. (2000) reported that foliar
fertilizers have significant influences of growth and rice
paddy yield. Lin and Zhu (2000) studied the effect of
regent foliar application on rice growth and yield. Their
results showed that foliar application of fertilizers at
flowering stage enhanced rice productivity. Latha and
Nadanassababady (2003) indicated that foliar fertilization
is an important method as it facilitates easy and rapid.

Ahamad and Jabeen (2005) indicated that foliar
nutrition generally increases the grain yield as well as
decreases the amount of fertilizers which applied as soil
application. Ali et al. (2005) reported that foliar spray
increased the metabolic activity of plant. Girma et al.
(2007) found that foliar application is a visible economic
way to increase nutrients uptake. Fageria et al. (2009) also
reported that crops respond to soil applied fertilizers in five
to six days, while the response is faster (48 hours) in foliar
application.

Foliar application increase nutrients uptake at critical
growth stages and resulted in enhanced physiological
activity leading to increase yield (Kundu and Sarkar, 2009).
Alam et al. (2010) opined that foliar application could be
considered only as a supplement to soil application of N
Bhuyan et al. (2012) reported that foliar application of N at
late growth stages reduced sterility per cent and increased
thousand grain weight and yield.

Jagathijothi et al. (2012) reported that foliar
nutrients increase the photosynthetic rate and carbohydrate

translocation and in turn increased the dry matter
production. They have also found that the combined
application of NPK sources with foliar spray enhanced the
growth of rice. Chaurasia et al. (2005) found maximum
plant height, number of branches plant-1, fruit length,
yield, net profit and maximum B: C ratio by 5 foliar sprays
of water soluble liquid fertilizers, 19:09:19 followed by
NPK 19:19:19.

Rani et al. (2014) studied foliar fertilizers
application effects on growth, yield, economics and
nutrient uptake of rice. NPK 19:19:19 was used at the rate
of 25 kg ha® at active tillering and panicle initiation
stages. The results indicated that combined application of
fertilizers recommended doses with foliar spray of NPK
19:19:19 increased significantly grain yield. They found
also that foliar application of NPK two times at the rate of
2.5 kg ha produced the highest values of both gross
returns and net returns.

Studies conducted in wetland rice by Surya (2015)
found higher grain and straw yield by flag leaf nutrition
with 0.5 per cent KNOs and it was on a par with 19:19:19
complex.

The primary objective of this study is to study the
impact of foliar application of NPK on growth and
productivity of Sakhal08 newly Egyptian rice variety.

MATERIALS AND METHODS

A field experiment was designed and conducted at
the Experimental Farm of Sakha Agricultural Research
Station, Kafr ElI-Sheikh, Egypt in order to evaluate the
effects of foliar application of NPK at different growth
stages on rice productivity and NPK uptake by rice variety
Sakhal08 under transplanting condition. The experiment
was conducted during the summer season of the years
2017 and 2018.The experimental site lies between
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31°5'17" North latitude and 30°56'44" East longitude at an
altitude of 8 m from mean sea level. The previous crop was
wheat in both seasons.

The physico-chemical properties of the soil of the
experimental site are given in Table 1.

Table 1. Soil mechanical and chemical properties of the
experimental site.
Soil Seasons

characteristics 2017 2018
Soil texture (%) Clayey

clay % 57.00 54.00
Sand % 11.00 11.00
Silt % 32.00 35.00
pH (1: 2.5 water suspension) 8.05 82

EC (dSm-1) 20 2.05
Organic matter 1.65 1.50
Available P mg Kg™* 14.00 12.00
Available NH, mg Kg* 135 12.60
Available NO; mg Kg* 10.0 11.80
Available K mg Kg* 366 350
Cations (meg/L.)

Ca+ + 7.20 6.00
Mg+ + 2.60 150
Na+ 12.00 13.00
K+ 0.50 0.50
Anions (mea/L.)

HCO3- 5.60 5.00
Cl- 14.00 14.00
S04 2.70 2.00
COo3~ 0.00 0.00

The selected rice variety was SakhalO8 released
from Rice Research & Training Center, Field Crops
Research Institute, Agriculture Research Center, Egypt. It
is non-lodging, short stature variety with about 130-135
days duration. The grains are short (Japonica type) and the
variety is resistant to blast.

Urea (46.5% N), super phosphate (15% P,0s),
potassium sulphate (50% K,0) and complex paste water
soluble fertilizer NPK (28:28:28) were used as the nutrient
sources for the experimental treatments. NPK was used at
the rate of 2.5 kg of the past per hectare (dissolved in 500
L). The treatments were as follow:

T1 = Recommended urea (165 kg N ha™), super phosphate
(36 kg P,Os ha™), potassium sulphate (58 kg K,0 ha™)
(control)

T2 = 2/3 NPK urea, super phosphate, potassium sulphate
as basal + foliar spray of NPK (28:28:28) 2.5 kg ha™
at mid tillering MT.

T3 = 2/3 NPK urea, super phosphate, potassium sulphate
as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™
at panicle initiation PI.

T4 = 2/3 NPK urea, super phosphate, potassium sulphate
as basal + Foliar spray of NPK at(28:28:28) 2.5 kg
ha® flowering FL.

T5 = 2/3 NPK urea, super phosphate, potassium sulphate
as basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™
at MT+ P,

T6= 2/3 NPK urea, super phosphate, potassium sulphate as
basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at
MT + FL.

T7=2/3 NPK urea, super phosphate, potassium sulphate as
basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™ at
Pl + FL.

T8=2/3 NPK urea, super phosphate, potassium sulphate as
basal + Foliar spray of NPK (28:28:28) 2.5 kg ha™
at MT + Pl + FL.

The field experiments were laid out in a Randomized
Complete Block Design with four replications. The plot size
was 12 m2 (3 X 4 m). The experimental area was ploughed
twice and well leveled. The nursery bed was sown on 1st
and 5th of May in the both season respectively. 27-day old
seedlings were used at 20 X 20 cm transplanting spacing.
The crop was harvested at full maturity. The border and
sampling rows were harvested separately. 10 m2 of each plot
was harvested and the weight of grain and straw were
recorded.

The data was recorded for the following
characteristics: chlorophyll content (SPAD value), flowering
date (day), plant height (cm), number of panicles m-2,
panicle length (cm), panicle weight (g), 1000-grain weight
(9), number of filled grains panicle-1, number of unfilled
grains panicle-1, grain yield (t ha-1), straw yield (t ha-1),
harvest index (HI), and N.P,K uptake (kg ha-1).

From the experiment beginning to ending, costs in
US $ of each treatment were recorded carefully and
classified into fixed and variable costs. Fixed costs included
land preparation, seed, pesticides, human labors, gas and
harvest at the prevailing market prices. Variable costs were
identified by assessing market price of different fertilizers as
well as human labors for fertilizers application. Gross return
for each treatment was calculated by summing the value of
grain (US $ ha-1) at the prevailing market price. Net return
was calculated by subtracting total cost from gross return
(US $ ha-1).

Analysis of variance technique was used for the
statistical analysis of the studied characteristics. The
experimental design was Randomized Complete Block
Design. Duncan’s Multiple Range Test was used for mean
values comparison.

RESULTS AND DISCUSSION

The results of chlorophyll content (SPAD value),
flowering date (day) and the plant height at harvest are
presented in the Table 2. The chlorophyll content (SPAD
value) was varied significantly with different treatments. T8
(2/3 NPK as basal + Foliar spray of NPK at MT + Pl + FL.)
recorded the highest values of chlorophyll content followed
by T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PI.)
and T1 (Recommended NKP) without any significant
differences among them. This increase might be due to the
balanced nutrient supply at different growth stages viz., mid
tillering, panicle initiation and flowering stages.

Considering the effect of NPK treatments on
flowering date, there were no significant differences
among the different treatments. The perusal of the data
showed that foliar fertilizers have significant influences of
plant height at harvest. The plant height was significantly
higher with T1 (Recommended NKP) followed by T8 (2/3
NPK as basal + Foliar spray of NPK at MT + PI + FL.)
andT5 (2/3 NPK as basal + Foliar spray of NPK at MT+
P1.).The foliar application of NPK at different growth
stages might have increased the plant height due to the fact
that excess nutrient to rice might help for cell elongation
and increase photosynthetic rate .
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Table 2. Chlorophyll content (SPAD value), flowering date (day) and plant height (cm) at harvest as affected by

different treatments in 2017 and 2018 seasons.

Chlorophyll content Flowering date Plant height

Characteristics (SPAD value) (day) (cm)
2017 2018 2017 2018 2017 2018

T1. Recommended NPK 42.78 43.15 111.8 1119 99.0 99.5
T2. 2/3 basal + Foliar at MT 40.93 41.55 109.7 109.3 935 935
T3. 2/3 basal + Foliar at PI 40.63 41.38 1105 110.0 93.8 93.8
T4. 2/3 basal + Foliar at FL 41.70 41.35 110.7 1105 93.8 93.7
T5. 2/3 basal + Foliar at MT+ Pl 43.33 44.32 110.8 1105 98.4 98.8
T6. 2/3 basal + Foliar at MT + FL 40.95 41.43 1105 110.3 95.8 96.8
T7. 2/3 basal + Foliar at Pl + FL 41.68 41.83 1103 1105 96.5 97.3
T8. 2/3 basal + Foliar at MT + Pl + FL 43.38 44.45 1105 110.0 98.8 99.3
L.S.D.ggs5 2.06 2.13 - - 4.6 5.1
F Test ** * NS NS * *

Number of panicles m? at harvest, panicle length
(cm) and panicle weight (g) as influenced by different
treatment is presented in Table 3.

Maximum number of panicles per meter square
was found in T8 (2/3 NPK as basal + Foliar spray of NPK
at MT + Pl + FL.) which was at par with T5 (2/3 NPK as
basal + Foliar spray of NPK at MT+ Pl) and T1
(Recommended NKP) and significantly superior over rest
of the treatments. The NPK nutrients applied as foliar spray
at different growth stages might have resulted in the rapid
availability and uptake of those nutrients leading to faster
crop response compared to soil application which
increased significantly number of panicles per unit
area.Similar results have been reported by Hasewaga et al.
(2000), Fageria et al. (2009) and Jagathjothi et al. (2012).

The effects of NPK treatments on panicle weight
were observed to be significant. T8 (2/3 NPK as basal +
Foliar spray of NPK at MT + Pl + FL.) recorded the
heaviest panicles followed by T5 (2/3 NPK as basal +
Foliar spray of NPK at MT+ PL.). T2 (2/3 basal + Foliar at
MT) recorded the lightest panicles and it was on a par with
T3 (2/3 basal + Foliar at PI). Similar findings were also
reported by Hasewaga et al. (2000), Fageria et al. (2009)
and Jagathjothi et al. (2012).

Panicle length was affected significantly by various
treatments in both seasons. The longest panicles were
recorded by T8 (2/3 NPK as basal + Foliar spray of NPK at
MT + PI + FL.) which was at par with T1 (Recommended
NKP) and T5 (2/3 NPK as basal + Foliar spray of NPK at
MT+ PL.) and significantly superior other treatments.

Table 3. Number of panicles m? at harvest, panicle length (cm) and panicle weight (g) as affected by different

treatments in 2017 and 2018 seasons.

. Panicles No. m* Panicle weight (g) Panicle length (cm)
Characteristics 2017 2018 2017 2018 2017 2018
T1. Recommended NPK 625.3 632.5 381 3.91 21.48 21.78
T2. 2/3 basal + Foliar at MT 4375 450.0 3.19 3.20 17.95 18.10
T3. 2/3 basal + Foliar at Pl 445.3 463.8 3.33 3.36 19.13 18.93
T4. 2/3 basal + Foliar at FL 455.0 468.8 353 3.53 19.43 19.80
T5. 2/3 basal + Foliar at MT+ PI 643.0 653.8 4,08 421 21.28 22.03
T6. 2/3 basal + Foliar at MT + FL 500.3 587.5 3.92 3.81 20.38 20.08
T7. 2/3 basal + Foliar at PI + FL 495.6 556.3 3.84 3.92 18.83 19.70
T8. 2/3 basal + Foliar at MT + Pl + FL 645.3 656.3 417 4.28 22.03 22.53
L.S.D.ggs 423 453 0.20 0.21 1.01 111
F Test ** **k **k **k ** **

1000-grain weight (g), No. of filled grains panicle™
and No. of unfilled grains panicle” as affected by different
treatments in 2017 and 2018 seasons are presented in Table 4.

The effect of various treatments on 1000-grain
weight was observed to be significant. Foliar application of
NPK increased 1000-grain weight over T1 (Recommended
NKP). T8 (2/3 NPK as basal + Foliar spray of NPK at MT
+ PI + FL.) recorded the highest values and it was at par
with T5 (2/3 NPK as basal + Foliar spray of NPK at MT+
PL). Under NPK foliar application treatments, NPK
nutrients were continuouslyavailable at different growth
stages (mid tillering, panicle initiation and flowering). This
might have increased the grain filling as well as grain
weight).Lin and Zhu (2000) reported similar trend.

Number of filled grain per panicle was affected
significantly by different treatments in both seasons. T8
(2/3 NPK as basal + Foliar spray of NPK at MT + PI +
FL.) and T5 (2/3 NPK as basal + Foliar spray of NPK at

MT+ P1.) recorded the highest number of filled grain per
panicle followed by T1 (Recommended NKP) without any
significant differences among them. Foliar application of
NPK at different growth stages may increase the
availability of those nutrients which might increase the
absorption and the translocation of nutrients to the rice
grain. Similar trend has been reported by Jagathjothi et al.
(2012).

Different NPK treatments affected significantly
number of unfilled grain per panicle. Generally, foliar
application of NPK at any of the growth stages in
combined with two third of NPK as basal application
decreased significantly number of unfilled grain per
panicle. T8 (2/3 NPK as basal + Foliar spray of NPK at
MT + Pl + FL.) and T5 (2/3 NPK as basal + Foliar spray of
NPK at MT+ Pl.) recorded the lowest number of unfilled
grain per panicle.
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Table 4. 1000-grain weight (g), No. of filled grains panicle-1 and No. of unfilled grains panicle-1 as affected by

different treatments in 2017 and 2018 seasons.

1000-grain weight No. of filled grains No. of unfilled grains
Characteristics (9 panicle™ panicle™

2017 2018 2017 2018 2017 2018
T1. Recommended NPK 22.68 22.70 119.30 120.65 10.25 11.33
T2. 2/3 basal + Foliar at MT 23.05 23.95 95.69 98.31 8.75 9.09
T3. 2/3 basal + Foliar at PI 23.28 23.73 97.19 101.04 8.91 9.28
T4. 2/3 basal + Foliar at FL 2345 23.45 99.34 102.03 9.10 9.38
T5. 2/3 basal + Foliar at MT+ Pl 24.63 24.72 122.56 124.66 5.43 5.54
T6. 2/3 basal + Foliar at MT + FL 23.40 23.65 108.25 112.31 7.08 6.94
T7. 2/3 basal + Foliar at Pl + FL 23.68 23.70 107.46 108.75 7.09 6.89
T8. 2/3 basal + Foliar at MT + Pl + FL 24,73 24.98 122.98 125.13 5.45 5.56
L.S.D.q05 1.98 2.01 11.12 13.11 1.02 1.12
F Test ** ** * * ** **

Table 5 presented the effects of different NPK
treatments on grain and straw yield as well as harvest index
in the two seasons.

The effect of NPK treatments had significant effect
on grain yield of Sakhal08 rice variety in tow seasons. T8
(2/3 NPK as basal + Foliar spray of NPK at MT + PI +
FL.) recorded highest grain yield followed byT5 (2/3 NPK
as basal + Foliar spray of NPK at MT+ PlL.) and T1
(Recommended NKP) without any significant differences
among them. The lowest grain yield was registered by T2
(2/3 basal + Foliar at MT). The increase in grain yield by
utilization of foliar application of NPK might be attributed
to balance supply of NPK,enhance more intense
chlorophyll synthesis and more sufficient translocation of
assimilates to production parts. Hasewaga et al. (2000),
Fageria et al. and (2009)Jagathjothi et al. (2012) indicated
that foliar application of NPK at different growth stages
increased rice grain yield.

The NPK treatments had a significant effect on
straw yield rice in both seasons. T5 (2/3 NPK as basal +

Foliar spray of NPK at MT+ PI.) produced the highest
straw yield followed by T8 (2/3 NPK as basal + Foliar
spray of NPK at MT + PI + FL.), T1 (Recommended
NKP) and T4 (2/3 basal + Foliar at FL) without any
significant differences among them. Higher straw yield
might be due to increased plant height and more number of
tillers for the above mentioned treatments.The NPK
supplied through foliar application might have resulted in
the rapid availability and uptake of nutrients leading to
faster crop response which increase the dry matter
production as well as straw yield.Similar trend has been
reported by Fageria et al. and (2009)Jagathjothi et al.
(2012).

Harvest index was affected significantly by
different NPK treatments. T1 (Recommended NKP), T5
(2/3 NPK as basal + Foliar spray of NPK at MT+ P1.) and
T8 (2/3 NPK as basal + Foliar spray of NPK at MT + Pl +
FL.) produced the highest values of harvest index.

Table 5. Grain yield (t ha-1), Straw yield (t ha-1) and Harvest Index (HI) as affected by different treatments in

2017 and 2018 seasons.

o Grain yield (t ha™) Straw yield (t ha™) HI
Characteristics 2017 2018 2017 2018 2017 2018
T1. Recommended NPK 12.12 12.26 15.29 15.17 0.4422 0.4470
T2. 2/3 basal + Foliar at MT 9.95 9.69 14.23 14.22 0.4115 0.4053
T3. 2/3 basal + Foliar at Pl 10.11 10.02 14.22 14.50 0.4155 0.4086
T4. 2/3 basal + Foliar at FL 10.76 10.15 1541 15.11 0.4112 0.4018
T5. 2/3 basal + Foliar at MT+ PI 12.21 12.61 15.53 15.63 0.4402 0.4465
T6. 2/3 basal + Foliar at MT + FL 11.02 11.13 14.66 14.76 0.4292 0.4299
T7. 2/3 basal + Foliar at Pl + FL 11.13 11.24 14.76 14.76 0.4299 0.4321
T8. 2/3 basal + Foliar at MT + Pl + FL 12.27 12.79 15.21 15.36 0.4465 0.4544
L.S.D.q05 1.01 1.11 0.51 0.55 0.0221 0.0236
F Test ** ** ** * * *

The nitrogen, phosphorus and potassium uptakes by  differences between them.Different treatments had

rice grain at harvest are presented in Table 6.NPK nutrients
had significant effects on N uptake (kg ha™). T8 (2/3 NPK
as basal + Foliar spray of NPK at MT + PI + FL.) recorded
significantly higher nitrogen uptake, followed by T5 (2/3
NPK as basal + Foliar spray of NPK at MT+ P1.) followed
by T1 (Recommended NKP).Phosphorus uptake by rice
grain (kg ha™) was affected significantly by the studied
treatments in both seasons. T8 (2/3 NPK as basal + Foliar
spray of NPK at MT + Pl + FL.) and T5 (2/3 NPK as basal
+ Foliar spray of NPK at MT+ PL.) recorded the highest
values of phosphorus uptake without any significant

significant effects on potassium uptake (kg ha®). T8 (2/3
NPK as basal + Foliar spray of NPK at MT + PI + FL.)
recorded significantly higher potassium uptake followed by
T5 (2/3 NPK as basal + Foliar spray of NPK at MT+ PL.).
Foliar application of NPK at different growth stages
increased both grain yield and the absorption of those
nutrients and might have resulted in the increased uptake of
N, P and K by rice grains. The increase in NPK uptake
with foliar application of NPK at different growth stages
could be attributed also to reduce losses of nutrient and
enhance fertilizer use efficiency.
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Table 6. N, P and K uptake (kg ha-1) as affected by different treatments in 2017 and 2018 seasons.

- N uptake (kg ha®) P uptake (kg ha®) K uptake (kg ha™)
Characteristics 2017 2018 2017 2018 2017 2018
T1. Recommended NPK 11567 11361 25.62 27.01 4391 4585
T2. 2/3 basal + Foliar at MT 101.39 98.61 19.83 18.96 3257 33.32
T3. 2/3 basal + Foliar at P! 98.02 95.52 20.86 19.36 33.72 34.11
T4. 2/3 basal + Foliar at FL 97.66 96.55 22,06 21.10 34.71 35.78
T5. 2/3 basal + Foliar at MT+ Pl 12750 12360 30.39 30.86 50.54 52.12
T6. 2/3 basal + Foliar at MT + FL 10416 10242 20.15 21.42 35.54 35.98
T7. 2/3 basal + Foliar at PI + FL 10647 10377 21.34 22.06 37.28 36.95
T8. 2/3 basal + Foliar at MT + PI + FL 12856 12432 30.78 31.30 52.44 54.98
L.S.D.gos 12.24 1434 333 345 4.45 503

Gross and net returns showed significant difference
among the different treatments(Table 7).It was observed
that the maximum variable and total costs were involved in
control (recommended NPK). Application of two third of
the recommended doses of NPK combined with foliar
application of NPK once at flowering or at panicle
initiation or at mid tilliring recorded the lowest values of
variable and total costs. Due to the differences of

fertilizers’ costs among the eight treatments, the total cost
of production was varied. The gross and net returns were
found to be the maximum with T8 (2/3 basal + Foliar at
MT + Pl + FL) which was slightly higher than T5 (2/3
basal + Foliar at MT+ PI) and T1 (Recommended NPK).
The lowest gross and net profits were obtained from T2
(2/3 basal + Foliar at FL) and T3 (2/3 basal + Foliar at PI)
due to its lowest grain yield.

Table7. Economic analysis ofdifferent treatments in 2017 and 2018 seasons.

Treatments Fixed Variable Total Grainyield  Gross Net
cost $ cost $ cost $ (tha-1) return$  Return$
2017
T1. Recommended NPK 1257.04 194.42 1451.46 12.12 2731.27 1279.80
T2. 2/3 basal + Foliar at MT 1257.04 127.38 1384.42 9.95 2242.25 857.83
T3. 2/3 basal + Foliar at Pl 1257.04 127.38 1384.42 10.11 2278.31 893.89
T4. 2/3 basal + Foliar at FL 1257.04 127.38 1384.42 10.76 2424.79 1040.37
T5. 2/3 basal + Foliar at MT+ Pl 1257.04 138.11 1395.15 12.21 2751.55 1356.40
T6. 2/3 basal + Foliar at MT + FL 1257.04 138.11 1395.15 11.02 2483.38 1088.23
T7. 2/3 basal + Foliar at Pl + FL 1257.04 138.11 1395.15 11.13 2508.17 1113.02
T8. 2/3 basal + Foliar at MT + Pl + FL 1257.04 148.83 1405.88 12.27 2765.07 1359.19
2018
T1. Recommended NPK 1257.04 243.03 1500.07 12.26 2935.49 1435.42
T2. 2/3 basal + Foliar at MT 1257.04 159.23 1416.27 9.69 2320.14 903.87
T3. 2/3 basal + Foliar at Pl 1257.04 159.23 1416.27 10.02 2399.15 982.89
T4. 2/3 basal + Foliar at FL 1257.04 159.23 1416.27 10.15 2430.28 1014.01
T5. 2/3 basal + Foliar at MT+ PI 1257.04 172.63 1429.68 12.61 3019.30 1589.62
T6. 2/3 basal + Foliar at MT + FL 1257.04 172.63 1429.68 11.13 2664.93 1235.25
T7. 2/3 basal + Foliar at Pl + FL 1257.04 172.63 1429.68 11.24 2691.27 1261.59
T8. 2/3 basal + Foliar at MT + PI + FL 1257.04 186.04 1443.08 12.79 3062.39 1619.31
CONCLUSION REFERENCES

This study concluded that, basal application of 2/3
of recommended doses of urea, super phosphate,
potassium sulphate in combined with foliar spray of NPK
(28:28:28) either at mid tillering + panicle initiation +
flowering or at mid tillering + panicle initiation increase
rice yield by when compared with traditional method
.From the economic analysis results, the combination of
traditional fertilizers (urea, super phosphate and potassium
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N gl dalil) o Aadanl) A8LaY) aa sdawdd 48 ) o) ABLY) il Ay
Adla dada tada b )
san Fadll S e 30 Egand) 38 Ha cdatial) Jualaal) Cigag gaa ¢ Y Cigag and

sl 48 ) 5l Adba¥) i Jal (0 e el S it el )3l & sadl Aanay g yaill Ao el B Ais 4 a6 s o
2018 52017 ole DA 108w Y1 i Aaud 5 NPK I pabiaial 5 501 dals) e dabiaal saill Jal o 8 NPK S )
NPK slall (& sl AL 3aud) 5 (50% KpO)a semli sl <y S (15% PoOs)iins sl 1 3use(46.5% N) Liosdl plasind
e (A3 Adlas) o gauil sl il g i b gaall 5 Ly sl (g 4y o sall sl 1] MU sail) e cllad) S (28:28:28)
s jedie SO NPK i) + 40 (o sal) dlansdl 4068 3/2 230 ¢ o 5l Als ja die Sl NPK i) + 40 (oo sall Slendl 408 3/2
Ui+ 4 (o sall dlend) 4068 3/2 155 ¢ 81l Coualtio dls ja die S jall NPK i) + 43 (ooa gl sland) 40aS 3/2 140 il & 5 5
Caaliia s je die € all NPK Ui 4 43 (o gall dland) 40 3/2 16 ¢ Alind) & 5 315 ao il Caalia s je e S 3l NPK
el el 40 3/2 8 ¢yt 5 5 Al & 550 Sl je die (SRl NPK i) 4 40 (o sall dlandd) 308 3/2 17 ¢ o il 5 o sl
i 558N (5 s Al pailiadll Sl Jaaa &3 o 5l g i) & 5505 a8l Caaliie Jal e e Sl NPK (5 + 42
3 (z) 4n 1000 O ¢ (z) Aisndl ¢ (pu) Al Jshae % g s il 23 () lil) i jle (asl) o 5 ) ((SPAD)
laall dids ((JUSel ) (il J seanac( JiSell (ha) sl J sane dlindl 8 Ailiaddl e gl 2o lindl 8 Aliadll o aal)
aen e S il At cOlaall (IS galaBY) anil ALY o gl sl 5 ) sl 5 g sl (e DD gl Galiaiial Jane
sl Ll s sl DS 8 A g jad) pailiadl) aliedd all e§ 8 55 5 a8 ) Alalaall il (ppans sall DS 8 s 5 aall (ailiasl)
AL A8 el 33anSU A8 ) o AELYL U i (p sl sl iy S5 i b sadl oy sall) Al Baan) pladind o) ) glaBY)
108 Canall de ) 3 el ilia 8530 ) il je EDENPK (28:28:28) slall s sl
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