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WO FIELD experiments were carried out at the experimental

farm of Rice Research & Training Centre, Sakha, Kafrelsheikh,
Egypt to study the effect of nitrogen and potassium fertilization on
growth characters, yield and its components of Hybrid ricel and Giza
178 rice cultivar. The experimental design was a split split plot design
with four replicates, the main plots were assigned to rice cultivar,
methods of nitrogen application treatments which were randomly
distributed in sub plots as N1 1/2 basal +1/4 at Mid Tillering (MT)
+1/4 at Late Boating (LB) and N2 (1/2 basal +1/4 at Mid Tillering +
2% sprayed at (LB) time and methods of potassium application were
arranged in the sub sub plot and assigned as (K1) 1/2 basal +1/2 as top
dressing (TD) at L.B, (K2) 1/2 basal+1/4 TD at PI+1/4 TD at L.B,
(K3) 1/2 basal +2 % foliar at PI +1/4 TD at LB, (K4) 1/2 basal+1/4
TD at Pl+ 2% foliar at LB, (K5) 1/2 basal + 2 %foliar at Pl + 2 %
foliar at LB.

The obtained results could be summarized as follows: In both
seasons the data showed that Hybrid ricel recorded the highest values
in  number of tiller/m? number of panicle/m? number of filled
grain/panicle, 1000 grain weight, straw yield and grain yield
compared with Giza 178 rice cultivar. Giza 178 recorded significant
increase in the flag leaf area, total chlorophyll content. Times and
methods of nitrogen application as N2 caused significant increase in
the flag leaf area and total chlorophyll content in both seasons and
straw yield in the second season only, while N1 treatment
gave significant increase in  number of tillers /hill and number of
panicles /hill in both seasons, while number of filled grains /panicle,
grain yield (ton/fed) in 2008 season, Times and methods of potassium
application caused significant effect in both seasons on plant height,
total chlorophyll content, Number of filled grains. panicle™, 1000-
grain weight, grain and straw yields ton/fed™.

We can concluded that Hybridel rice cultivar when treated with
nitrogen as '/, of the dose as basal +%/, at MT +/, at late boating stage
(LB) and potassium application either as1/, dose as basal +/, as foliar
at PI (2% of K,0) +/, as TD at LB stage or asl/, dose as basal +/, as



114 I.M.O. ELREWAINY et al.

TD at PI+ Y/, as foliar at LB stage (2%of K,0) achieved the highest
values of most studied characters and grain yield ton.fed™

Keywords: Time and methods of nitrogen, Potassium application,
Growth stage, Inbred & hybrid rice Cultivar.

Rice is considered one of the major food and export crop in Egypt and it is an
important food crop for half of the world's population. In Egypt, total rice
productivity in 2009 was 6.15 million tons which was sufficient for local
consumption and export. (Economic Sector, Ministry of Agriculture and Soil
Reclamation, 2009).

Yield potentials of high-yielding varieties have clear effect. Increasing efforts
have been placed on the development and use of hybrid rice is one way to
improve rice yield by exploiting the hetrosis in F1 hybrid, which has yield about
20 % higher than inbred rice cultivars, (Abo Youssif et al., 2005 and Gorgy,
2007), Hybrid Rice had significantly higher values for the yield attributes
number of panicles /hill, panicle weight, number of filled grains/panicle, 1000
grain weight and yield than inbred rice ( Singh et al., 2004; Krishanakumar
et al., 2005; Mohamed, 2006; Rahman et al., 2007 and Zayed et al., 2007a).

The nutrition is one of the important factors to increase rice grain yield,
especially nitrogen. Nitrogen plays an effective role in plant growth. The
nitrogen deficiency in Egyptian soils is one of the most limiting factors for rice
production, under the condition of fertilizer expansive and less affects yield of
rice so, appropriate method of application needs to be determined to enhance
productivity. Nitrogen absorbed at later growth stages is used to produce more
grain than straw (Yoshida, 1981). Several studies reported yield and its attributes
were significantly affected by nitrogen application in splits ( Manzoor et al.,
2006 and Sahoo et al., 1990) .

Potassium is the third essential element for plant nutrition after N and P.
Potassium is linked with all phenomena of plant physiology viz, photosynthesis
or respiration, metabolism of fats, carbohydrates and nitrogenous compound,
enzyme activation, cell elongation and water use efficiency (Ghoshi et al., 1995).

Rice (Oryza sativa L.) requires potassium through its growth period but with
varying intensity. Acute shortage of potassium during critical period of growth
affects the yield of the crop. It is now believed that Potassium application for rice
were studied by Surendran (2005), Patil et al. (2006), Awan et al. (2007),
Pandey et al. (2007), Zayed et al. (2007b) and Manzoor (2008). They reported
that adding potassium fertilizers into more doses including foliar applications
had an important role in enhancing vegetative growth and improving grain yield.
Similar results reported by Velayautham et al. (1992), Poonam et al. (1993),
Ghoshi et al. (1995), Devasenapathy (1997), Thakur et al. (1999), Meena et al.
(2003), Natarajan et al. (2004), Ramteke et al. (2004) and Zayed et al. (2006)
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they found that rice crop performed better when splitting application of
potassium was followed over one dose as basal application. Also, they reported
that potassium splitting either as 50% basal + 25% at tillering stage + 25% at
panicle initiation (PI) were the most effective splits. Whereas, they significantly
increased rice growth, all yield attributes and grain yield.

Cao et al. (2004) stated that potassium application as 70% basal + 30%
panicle dressing significantly increased seed setting, number of filled grains,
1000-grain weight and grain yield of rice crop.

It has therefore become important to know the amount, time and methods
application of nitrogen and potassium for hybrid compared with inbred rice
varieties.

At later growth stage of hybrid rice the plant canopy has a huge tillers and
leaves, the application of nutrients as granules could be ineffective might be
some of them can't reach to soil easily and the plants can not absorb this nutrients
through the root beside its efficiency that will be decreased.

Hence the present investigation aimed, to find out the best way to apply
nitrogen and potassium at later growth stage for Egyptian hybrid and inbred rice.

Material and Methods

Tow field experiments were carried out at the experimental farm of the Rice
Research and Training Center (RRTC), Sakha, Kafrelsheikh, Egypt, during two
successive rice seasons of 2007 and 2008 to study the response of hybridl and
Giza 178 inbred variety to nitrogen and potassium splitting at different growth
stages, the total dose of both nitrogen and potassium were 60 kg N.fed™ and 24
kg K,0. fed™, respectively, these doses were splitted as the following treatments:

Nitrogen treatments
N1- 1/, basal +/, at Mid Tillering (MT) +%/, at Late Boating (LB)
N2- 1/, basal +/, at MT + 2% sprayed at LB.

Potassium treatments

K1- '/, basal+'/, as Top Dressing (TD) at Late Boating (LB),
K2- '/, basal+ */, as TD at Panicle initiation (P1) + %/, T.D at LB,
K3- Y/, basal+ %/, as TD at PI+ 2 % as foliar at LB,

K4- 1/, basal+ 2 % as foliar at P1+ %/, as TD at LB,

K5- 1/, basal+ 2 %foliar at P1+ 2 % foliar at LB

The experimental design was a split split plot design with four replicates, The
main plots received the rice varieties and nitrogen treatments were assigned to
sub plots while potassium treatments were located in sub- sub plots. The size of
sub plot was 15 m? (3 x 5 m).
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The seed of rice cv. Hybrid 1 and Giza 178 at rate of 15 and 60 kg. fed™,
respectively, all seed were soaked in water for 24 hr then drained and incubated
for 48 hr; seeds were uniformly broadcast in the nursery on 14™ and 16" may of
2007 and 2008 seasons, respectively. The other cultural practices of inbred and
hybrid rice cultivation were applied as according to the recommendations of Rice
Research and Training Center. The experimental soil was fertilized with 15.5 kg
P,0s fed™ in form of calcium super phosphate (15.5% P,0s) during the soil
preparation. Seedling were carefully pulled from the nursery after 30 days from
sowing and transferred to the permanent field. Seedling were handling
transplanted in hills 20x20 cm apart between hills and rows at the rate of 2
seedlings/hill for hybrid 1 and 3-4 seedlings/hill for Gizal78 in all experiments
in both seasons. The herbicide Saturn 50% at the rate of 2L/feddan was used for
controlling weeds. Nitrogen was used in form urea 46.6% N and potassium was
used in form of potassium sulphate (48 %k,0). Nitrogen and potassium were
applied as mentioned before according to the used treatments.

The previous crop was wheat in both seasons of study, soil sample were
taken from the experimental sites at the depth of 0-30 cm from the soil surface
and subjected to chemical analysis. The chemical properties of the experimental
sites in both seasons are presented in Table 1.

TABLE 1. Some chemical properties of the soil in the experimental sites in 2007 and
2008 Mineral seasons.

Characters Seasons

2007 2008
Texture clay clay
pH 7.9 8.2
E.C. (ds/m) 1.89 2.2
Organic matter content (%) 1.6 1.58
Auvailable nitrogen (ppm) 19.2 18.9
Available phosphorus (ppm) 16.3 16.7
Available potassium  (ppm) 359 368

Studied characters

Total chlorophyll content (SPAD value)

Ten leaves were randomly taken from each sub-sub plot to determine
chlorophyll content by using SPAD meter (Minolta model SPAD 501) at
complete heading stage.

Flag leaf area (cm?)

From each sub-sub plot ten flag leaves were randomly taken from the main
Culm to estimate each area at complete heading stage by using leaf area meter
(Model LI 3000A).
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Plant height (cm)
Average of plant height (PI. H) of five random rice plants from each sub-sub plot
were measured from soil surface up to the top of rice plant at harvesting time.

Number of tiller / hill
As a number of tillers per hill for mean ten hills randomly taken from each
plot at harvesting time.

Yield and its components

Number of panicle/ hill as a number of panicle per hill for mean ten hills
randomly taken from each plot at harvesting time, ten main panicles were randomly
taken from each plot to calculate number of filled grains/panicle, weight of 1000-
grain, according to Juliano (1971) and Khush et al. (1979). Guarded area of 10 m? in
each plot, was manually harvested, and then air dried for about four days and
biological yield was recorded, then, mechanically threshed. Grain yield was recorded
and adjusted to 14% moisture content. Grain and straw yields were recorded as
tons/fed. All the collected data were statistically analyzed, according to Gomez
& Gomez (1984) and differences among treatment means were compared, using
D.M.R.T., according to Duncan (1955).

Results and Discussion

Plant height, total chlorophyll content and flag leaf area

Data presented in Table 2 show the response of Egyptian hybridl and Giza
178 rice cultivar to nitrogen and potassium splitting at different growth stages.
Data indicated that Giza 178 recorded significantly increases in the chlorophyll
content; flag leaf area and plant height compared with hybrid 1, the chlorophyll
content and flag leaf area were significantly affected by time and methods of
nitrogen application in both seasons.

Application of nitrogen as '/, basal +'/, at mid tillering (MT) + 2% N as
foliar application at Late Boating (LB) recorded the highest values in total
chlorophyll content and flag leaf area in the both seasons under study.

The increase in the previously mentioned characters by the application of N
could be attributed to the increase in cell division and elongation and also to role
of N in chlorophyll biosynthesis.

As for the effect of potassium application methods data in the same table
revealed that all potassium treatments showed significant differences in plant
height, total chlorophyll content, and flag leaf area in both seasons under study.
The results revealed that adding K3, (*/, B + '/, as TD at P+ 2 % as foliar at LB)
and K4 (*/, B + 2 % as foliar at Pl+ '/, as TD at LB ) potassium treatments
recorded the highest values in plant height and flag leaf area, while, K2,(*/, B
+'/, as TD at (P1)+ /, TD at LB) potassium treatment recorded the highest values
in total chlorophyll content, Similar results were recorded by Mutanal et al.
(1997), Meena et al. (2003), Surendran (2005), Gobi et al. (2006), Zayed et al.
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(2006), Zayed et al. (2007b) and Manzoor (2008), on the other hand the K5,( %/,
B + 2 % foliar at PI+ 2 % foliar at LB) potassium treatments was among of
treatments which recorded the lowest values in total chlorophyll content, flag
leaf area and plant height, Similar results were recorded by Meena et al. (2003).

TABLE 2. Plant height, total chlorophyll content and flag leaf area of Egyptian
Hybrid 1 and Giza 178 rice varieties as affected by time and methods of
both N and K application in 2007 and 2008 seasons.

PL.H (cm) Total Flag leaf
chlorophyll area(cm?)
Factors SPAD

2007 2008 2007 2008 2007 2008

Egyptian varieties (A) :

V1, hybridl 107.40a|108.30a[41.49b | 40.85b | 34.37b | 344b
V2, Giza 178 96.10b | 96.90b |48.25a | 48.19a | 39.82a | 395a
F_ test *% *% *%x **% *%x *%x

Time and methods of N
apllication (B):

N1, %, B +Y,as TD at MT 101.35 | 102.30 | 44.41b | 44.06 b | 36.43b | 35.9b
+Y,as TD at LB
N2, Y, Bl +Y/,as TD at MT + | 102.05 | 103.00 | 45.33a| 44.98a | 37.76a | 38.0a
2% foliar at LB
F- test Ns Ns * * *x *x
Time and methods of K
apllication (C):

K1,Y,B+Y,as TD at LB 97.30d| 98.29d [ 46.38b| 45.76 b | 34.35b | 36.3 ¢
K2,%,B+Y,asTD at (P)+ [99.90c[100.79¢|48.27 a| 48.19a | 33.19b | 37.3b
Y, TDatLB
K3, ,B+Y,asTD at PI+ 2 [105.40 a| 106,30 a|42.46 d| 41.97d | 36.89a | 383 a
% as foliar at LB
K4,, B + 2 % as foliar at 105.00 a| 105,90 a |44.12 c| 43.86¢c | 35.84a | 38.0a
Pl+Y,as TD at LB
K5, I/, B + 2 %foliar at PI+ 2 [101.00 b| 101.89 b[43.11 cd[42.79 cd| 31.58 ¢ | 34.7d
% foliar at LB

F_test *% *% *% **% *% *%

B, MT, LB and TD namely, Basal, Mid Tillering, Late Boating and Top dressing, *, ** and NS
indicate p<0.05, p<0.01 and not significant, respectively. Means of each column designated by the
same latter are not significantly different at 5% level using Duncan's multiple range test.

Number of tiller/ hill

Performance of Egyptian Hybridl and Giza 178 rice varieties, as influenced by
various time and methods of nitrogen and potassium application on number of
tillers/hill in 2007 and 2008 seasons are presented in Table 3.

Data indicated that Egyptian Hybrid1 recorded highest significant increasing
in the number of tillers/hill compared with Giza 178, the number of tillers/hill
were significantly affected by time and methods of Nitrogen application in both
seasons.
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TABLE 3. Number of tillers and panicles / hill of Egyptian Hybrid 1 and Giza 178
rice varieties as affected by time and methods of both N and K
application in 2007 and 2008 seasons.

Factors No. of tillers/hill No. of panicles /hill
2007 2008 2007 2008

Varieties (A) :

V1, hybridl 22.83 a 23.99 a 22.44 a 23.80a

V2, Giza 178 21.72b 17.78 b 20.32b 17.59 b

F_ test ** ** ** **

Time and methods of N apllication

(B):

N1, Y, B +Y,as TD at MT +Y/,as | 22.88a 2252a 2217 a 22.33a
TDat LB
N2, %, Bl +Y/, as TD at MT + 2% | 21.68b 19.25b 20.19b 19.06 b
foliar at LB

F_ test ** ** ** **
Time and methods of K apllication

(©):

K1,Y,B+Y,as TDatLB 22.52 22.66 21.47 21.51
K2,Y,B+Y,asTDat (P)+ Y/, TD | 22.00 22.41 21.46 21.29
atLB

K3, ,B+Y,asTDatPI+2%as | 22.01 22.13 21.02 21.60
foliar at LB

K4,Y,B +2 % as foliar at PI+ %/, | 22.14 22.56 21.07 2150
asTDat LB

K5, I/, B + 2 %foliar at PI+ 2 % | 22.73 22.65 21.88 22.27
foliar at LB

F-test Ns Ns Ns Ns

B, MT, LB and TD namely, Basal, Mid Tillering, Late Boating and Top dressing, *, ** and NS
indicate p<0.05, p<0.01 and not significant, respectively. Means of each column designated by the
same latter are not significantly different at 5% level using Duncan's multiple range test.

Application of nitrogen as 1/2 B +1/4 at MT+1/4 at LB recorded the highest
values in number of tillers/hill in both seasons.

Regarding the effect of time and methods of potassium application data in the
same table show that all potassium treatments did not recorded any significant
effect on number of tillers/hill in both seasons under study. Similar results were
reported by Manzoor et al. (2006).

Yield attributes

Performance of Egyptian Hybrid1 and Giza 178 rice varieties, as influenced
by various time and methods of nitrogen and potassium application on humber of
panicles/hill in 2007 and 2008 seasons are presented in Table 3.

Data pointed that Egyptian Hybridl recorded significantly increase in the
number of panicles /hill compared with Giza 178; the number of panicles /hill
was significantly affected by time and methods of nitrogen application in both
seasons.
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Application of Nitrogen as '/, B +'/, at MT+%, at LB recorded the highest
values in number of panicles /hill in both seasons.

As For the effect of time and methods of potassium application data in the
same table show that all potassium treatments did not recorded any significant
effect on number of panicles /hill in both seasons under study. Similar results
were reported by Manzoor et al. (2006).

Data in Table 4 show that Performance of Egyptian Hybridl and Giza 178
rice varieties, as influenced by various time and methods of nitrogen and
potassium application on number of filled grains/panicle and 1000 grain weight
in 2007 and 2008 seasons.

TABLE 4. Number of filled grains /panicle and 1000 grain weight (gm) of Egyptian
hybrid 1 and Giza 178 rice varieties as affected by time and methods of
both N and K application in 2007 and 2008 seasons.

No. of filled grains/ 1000 grain weight
Factors panicle (gm)
2007 2008 2007 2008
Egyptian varieties (A) :
V1, Hybridl 177.4a 191.8a 2457 a 2553 a
V2, Giza 178 166.1b 152.8b 2091b 2151b
F_ tESt ** ** * **
Time and methods of N
apllication (B):
N1, ¥, B +Y, as TD at MT +%/,
as TD at LB 171.4 1745a 22.70 23.45
N2, Y/, Bl +, as TD at MT +
29 foliar at LB 172.5 1705b 22.78 23.59
F- test Ns *x Ns Ns
Time and methods of K
apllication (C):
T 1
K1,7;B+"/;asTDatLB 167.3d 158.8 d 22.94 23.05d
K2, Y, B+, as TD at (PI)+ Y,
TD at LB 169.9c 180.4 b 22.88 23.60b
T T 0
K3, oB+ 1aasTDAPI+2% | 1709y, | 1764c | 2257 23.40 ¢
as foliar at LB
K4, 1, B + 2 % as foliar at PI+
1/4 asTD at LB 175.1a 161.2d 22.66 24.04 a
I 0, i 0,
K5, /B +2%foliaratPl+2% | 1754, | 18464 22.63 23.50 be
foliar at LB
F_test ** **k NS **

B, MT, LB and TD namely, Basal, Mid Tillering, Late Boating and Top dressing, *, ** and NS
indicate p<0.05, p<0.01 and not significant, respectively. Means of each column designated by the
same latter are not significantly different at 5% level using Duncan's multiple range test.
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Data recorded that Egyptian Hybridl recorded significantly increase in the
number of filled grains / panicle and 1000 grains weight compared with Giza 178
in both seasons, the number of filled grains /panicle were significantly affected
by time and methods of Nitrogen application in 2008 season only, Application of
Nitrogen as '/, B +%/, at MT+"/, at LB recorded the highest values in number of
filled grains /panicle in 2008 season, while 1000 grain weight did not
significantly affect by the tow nitrogen treatments under study (Table 4). Similar
results were reported by Manzoor et al. (2006).

Split application of potassium had a significantly effect on yield attributes of
Egyptian Hybrid1 and Giza 178 rice varieties (Table 4). The results revealed that
number of filled grains /panicle gave highest values in plots which received
potassium treatment K5 as 11, B + 2 %foliar at PI+ 2 % foliar at LB, while 1000
grain weight reached to the maximum value when rice received potassium
treatment K4 as */, B +2 % as foliar at P1+'/,as TD at LB in 2008 season.

The application of both N and K as basal lied to increase number of tillers
(especially effective tillers), while the application of the two elements at Pl
increase number of spikelets/ panicle and the application of both N and K at late
booting increase the photosynthesis at filling period consequently increase 1000
grain weight. Similar results were observed by Devasenathy (1997), Surendran
(2005) and Zayed et al. (2007b).

Grain and straw yield

Grain yield of Giza 178 and Egyptian Hybridl rice varieties as affected by
time and methods of nitrogen and potassium application in 2007 and 2008
seasons are presented in Table 5. Data indicated that hybrid 1 surpassed
significantly inbred rice (Giza 178) in grain yield. This is holding true in the two
seasons under study.

Data in the same table showed that time and methods of nitrogen application
had a significant effect in 2008 season only.

Splitting nitrogen application as */, B +'/, at MT +%, at LB (N1) recorded
the highest values of grain yield compared with other methods of N-application.
Moreover the second N- treatment (1/, B +1/, at MT + 2% foliar at LB) caused a
significant increase in straw yield in 2008 season, while in the first season the
grain and straw yields were not significant.

Regarding the effect of potassium application methods on grain and straw
yield in the two seasons in Table 5 the presented data indicated that grain and
straw yield were significantly affected by the time and method of potassium
application in both seasons. K2, (*/, B +'/, as TD at (PI) + */, TD at LB) achieved
the highest values in the first season in both grain and straw yield, without
significant differences with K3 and K4. Moreover in the second season K3
treatment recorded the highest value for grain also for straw yield but significant
differences with K3 and K4.
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TABLE 5. Grain and straw yield ton. fed of Egyptian Hybrid 1 and Giza 178 rice
varieties as affected by time and method of N and K application in 2007
and 2008 seasons.

F Grain yield Straw yield
actors 2007 2008 2007 | 2008
Egyptian Varieties (A) :

V1, Hybridl 437a 4.98a 557a | 6.68a
V2, Giza 178 416 b 3.70b 530 b 5.31b
F_ test ** ** ** **
Time and methods of N apllication (B):

N1, ¥, B +, as TD at MT +Y/, as TD 4.23 441a 5.51 5.96b
at LB

N2, ¥, Bl +/, as TD at MT + 2% foliar 421 4.27b 5.36 6.03a
at LB

F- test NS ok NS **
Time and methods of K apllication (C):

K1,Y,B+Y,as TD at LB 419 b 427d | 534 b | 588b

K2,%, B +Y,asTD at (PI)+ Y/, TDat | 4.39a 434 ¢ 56 a | 592b
LB
K3, ¥, B+Y,as TD at PI+ 2 % as | 4.30ab 445 a | 548ab | 6.08a
foliar at LB
K4, Y, B + 2 % as foliar at PI+ ¥/, as | 4.30 ab 440 b 5.47 ab 6.05a
TD at LB
K5, I/, B + 2 %foliar at P1+ 2 % foliar | 4.14b 4.25d 528b | 6.04a
at LB

F_test * **k * **
Interaction:

Ax B * i * Ns
A X C * ** * **k
BxC Ns * Ns NS
AxB XC Ns * NS NS

B, MT, LB and TD namely, Basal, Mid Tillering, Late Boating and Top dressing, *, **
and NS indicate p<0.05, p<0.01 and not significant, respectively. Means of each column
designated by the same latter are not significantly different at 5% level using Duncan's
multiple range test.

This results might be owing to the continuous supply of potassium to the rice
plant during growth stage which increased translocation of carbohydrates from
stems, leafs and other storage organs to grains, leading to high sink capacity and
higher grain yield. Similar results was obtained by Poonam et al. (1993), Jandran
et al. (2000), et al. (2003), Zayed et al. (2006 Meena), Nagarathna & Prakasha
(2007) and Mashmann et al. (2010).

Data in Table 6 show that significant differences were observed between both
N treatments and rice varieties in both season, treatment of splitting nitrogen as
1/2 basal+1/4 at P.l1 +1/4 at L.B with hybridl rice variety recorded the highest
value of grain yield in both season.
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TABLE 6. Grain yield ton. fed as affected by the interaction between rice varieties
and the time and methods of nitrogen application in 2007 and 2008
seasons.

Rice varieties
2007 2008
N- apllication time Hybridl | Giza178 | Hybridl | Giza 178

N1,Y,B+Y,asTDatMT +%/,asTD | 4.56a 409b 5.07 a 4.89b
atLB

N2, ¥, Bl +/, as TD at MT + 2% | 4.19b 423D 3.75¢ 3.65¢C
foliar at LB

Factor

B, MT and LB namely, Basal, Mid Tillering and Late Boating. Means of each column designated by
the same latter are not significantly different at 5% level using Duncan's multiple range test.

Data in Table 7 show that significant differences were recorded between time
and methods of potassium application and the two tested varieties in both season,
Data revealed that time and methods of potassium application as K4 '/, B + 2 %
as foliar at PI+ */,as TD at LB stage or K3, '/, B + !/, as TD at PI+ 2 % as foliar
at LB for hybrid 1 rice variety gave the greatest value of grain yield in both
seasons.

TABLE 7. Grain yield ton. fed™ as affected by the interaction between time and
methods of potassium application and rice varieties in 2007 and 2008

seasons.
Rice Varieties
Factor
2007 2008
K- methods and times (C): Hybridl | Giza 178 | Hybridl | Giza 178
K1,Y,B+Y,as TD at LB 4.29 be 4.1cd 48¢ 3.75 def
K2, %, B+Y,asTD at (PI)+ Y/, TD | 4.38ab | 4.41ab 48¢ 3.88d
at LB

K3, ¥, B+Y,asTDatPI+2 % as | 4.36ab 4.25 bed 5.1ab 3.8de

foliar at LB

K4, Y/, B + 2 % as foliar at P1+ Y/, as 459a 4.01d 5.27a 3.54f

TDatLB

K5, Y, B + 2 %foliar at P+ 2 % | 4.25bc 4,04 cd 4.94 be 3.56 ef

foliar at LB
B, PI, LB and TD namely, Basal, panicle initiation, Late Boating and Top dressing, Means of each
column designated by the same latter are not significantly different at 5% level using Duncan's
multiple range test.

Data in Table 8 show that there is no significant differences were detected
among treatments between both N and K in 2007 growing season, while, in 2008
season a significant effect was achieved. The best combination between both N
and potassium treatments, N1 treatment with either K3 (1/2 B + 1/4 as TD at Pl+
2 % as foliar at LB) or K4 (1/2 B + 2 % as foliar at PI+ 1/4 as TD at LB)
produced the highest grain yield.
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TABLE 8. Grain yield ton.fed™ as affected by the interaction between time and
method of nitrogen and potassium application in 2007 and 2008 seasons.

N- apllication time

Factor 2007 2008
K- methods and times (C): N1 N2 N1 N2
K1,Y%,B+Y,asTD at LB 4.29 4.09 4.37ab 417b
K2,Y,B +,as TD at (P)+ Y/, TD 438 4.40 439ab. | 4.29ab
at LB
K3,Y,B+Y,as TD at PI+ 2 % as 4.37 424 45a 4.4 ab
foliar at LB
K4, 1/, B + 2 % as foliar at P1+ Y/, 432 4.27 447 a 4.34 ab
as TD at LB
K5, ¥, B + 2 %foliar at PI+ 2 % 4.26 4.03 4.33ab 4.17b
foliar at LB

Ns Ns

B, PI, LB and TD namely, Basal, panicle initiation, Late Boating and Top dressing, Means of each
column designated by the same latter are not significantly different at 5% level using Duncan's
multiple range test.

Data in Table 9 showed that interaction among rice varieties, nitrogen
application and potassium application methods in 2007 growing season was not
significant while, in 2008 growing season highly significant differences were
recorded. The best combination was rice variety (Hybridl) combined with N1
(1/2 B +1/4 as TD at MT +1/4 as TD at LB) with K4 (1/2 B + 2 % as foliar at
Pl+ 1/4 as TD at LB stage) which gave the greatest grain yield.

TABLE 9. Grain yield ton. fed™ as affected by the interaction between time and
method of nitrogen and potassium application and rice varieties in 2007
and 2008 seasons.

2007 2008

Factor Hybridl | Giza 178 Hybridl | Gizal78
N- apllication time
:(C')f”ethc’ds andtimes | w1 | N2 | N1 | N2 | N1 N2 | N1 | N2
K1 463 | 3.95 | 3.96 | 4.23 [4.92bc| 4.68 c |3.83d-f|3.67 d-f
K2 45 | 426 | 427 | 454 [487bc| 473¢c | 3.91d [3.85de
K3 45 | 422 | 4.24 | 4.26 |5.19 ab|5.02 bc|3.82 d-f|3.78 d-f
K4 474 | 443 | 39 | 411 ]5.38a |5.16 ab|3.56 d-f| 3.52 ef
K5 444 | 4.07 | 4.08 | 3.99 [5.02bc|4.87 bc|3.65d-f| 3.47f
Ns Ns Ns Ns

B, PI, LB and TD namely, Basal, panicle initiation, Late Boating and Top dressing, Means of each
column designated by the same latter are not significantly different at 5% level using Duncan's
multiple range test.

Conclusion

From the previous data it could be concluded that the application of nitrogen
as 1/2 of the dose as basal +1/4 as TD at Mid. T +1/4 as TD at late boating stage
(LB), applied potassium fertilizer as either 1/2 dose as basal +1/4 as foliar at Pl
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(2%of K,0) +1/4 as TD at LB stage or 1/2 dose as basal +1/4 as TD at Pl + 1/4
as foliar (2%of K,0 ) at LB stage for Egyptian Hybridl rice variety gave the
highest grain yield.

References

Abo Youssef, M., Draz, A. and El-Mowafi, H. (2005) The effect of sowing date and
GA; doses of the parental lines of SK2058H on hybrid rice seed production under
Egyptian conditions. Egypt. J. Agric. Res. 83(5B), 323-331.

Awan, T., Manzoor, Z., Safdar, E. and Ahmed, M. (2007) Yield response of rice to
dynamic use of potassium in traditional rice growing area of Punjab. Pak. J. Agric.
Sci. 44(1), 130-134.

Cao, W., Ding, Y.F., Zhijun, Ji. Wang, Q.S. Hung, P.S. and Zhe, R.H. (2004) Effect
of potassium fertilizer application rates on plant potassium accumulation and grain
quality of Japonica rice. Scientia Agriculture Sinica, 37 (10), 1444-1450.

Devasenapathy, P. (1997) Split application of potassium in rice. Madras Agricultural J.
84 (5), 265-266.

Duncan, B. (1955) Multiple Ranges and Multiple F. Test. Biometrics,11, 1-42.

Economic Sector (2009) Ministry of Agriculture and Soil Reclamation.

Ghoshi, S.K., Pal, S. and Mukhopad Hyay, A.K. (1995) Split application of potassium
to maximize its efficiency on yield of high yielding rice. Ind. Agricutlurist, 39 (4),
259-264.

Gobi, R., Pandian, J. and Kanaka, S. (2006) Evaluation of stand establishment
methods and split application of N and K for hybrid rice (CORH 2). Crop Res. Hisar.
23(3), 275-278.

Gomez, K. and Gomez, A. (1984) “Statistical Procedures of Agricultural Research”.
John Wiley and Sons. Inc., New York, U.S.A.

Gorgy, R.N. (2007) Effect of balanced fertilizers on productivity of hybrid and inbred
rice varieties J. Agric. Res. Kafrelsheikh Univ. 33 (1), 101 — 122.

Juliano, B. (1971) Amplified assay for milled rice amylose cereal. Sci. Today, (16) 334-
338, 340-360.

Khush, G., Parle, C. and Delacruze, N. (1979) Rice grain quality evaluation and
improvement at IRRI Proc. Workshop on Chemical Aspect of Rice Grain Quality.

Krishnakumar, S., Nagarajan, R., Natarajan, S., Jawahar, D. and Pandian, B.

(2005) NPK fertilizers for hybrid rice, (Oryza sativa L.) productivity in Alfisols of
Southern Districts of Tamil Nadu. Asian J. Plant Sci. 4(6), 574-576.

Egypt. J. Agron . Vol. 33, No.2 (2011)



126 I.M.O. ELREWAINY et al.

Manzoor, Z., Ali, R.l,, Awan, T.H., Khaled, N. and Mushtaqg Ahmad (2006)
Appropriate time of nitrogen Application to fine rice, Oryza sativa. J. Agric. Res.
44(4)261-267.

Manzoor, Z., Awan, T., Ahmed, M., Akhter, M. and Faiz, F. (2008) Effect of split
application of potash on yield and yield related traits of basmati rice. J. Anim. PI. Sci.
18(4), 120-124.

Mashmann, E., Slaton, N., Corwright, R. and Norman, J. (2010) Rate and timing of
potassium fertilization and fungicide influence rice yield and stem rot. Agron. J. 102
(2), 163-170.

Meena, S., Singh, S. and Shivary, Y.S. (2003) Response of hybrid rice (Oryza sativa L.)
to nitrogen and potassium application in sandy clay-loam soils. Indian J. of Agric.
Sci., 73 (1), 8-11.

Mohamed, M. (2006) Effect of some agricultural treatments on yield of hybrid rice. M.
Sc. Thesis, Agron. Dept., Fac. Agric., Al-Azhar Univ., Cairo, Egypt.

Mutanal, S., Kumar, P., Josh, V. and Hannon, N. (1997) Effect of split application of
potassium on grain yield of paddy in Transplanted condition. Karnataka J. Agric. Sci.
10 (2), 298-301 .

Nagarathna, T. and Prakasha, H. (2007) Synchronization of potassium supply in rice
hybrids. Environment and Ecology, 25(34), 967-968.

Natarajan, S., Arivazhagan, K. and Surendran, U. (2004) Effect of split application
of different potassic fertilizers on yield and nutrient uptake by rice cv PY5. J. of
Ecobiology, 16 (3),175-180.

Pandey, N., Verma, K., Anurag, A. and Tripathi, S. (2007) Integrated nutrient management
in transplanted hyrid rice (Oryza sativa L.). Indian J. Agron. 52(1), 49-51.

Patil, D., Thiyyagajan, K. and Patil, P. (2006) Evaluated of six parameters model of
generation mean analysis in thermo-sensitive genic males sterile lines of two line hybrid
rice (Oryza sativa L.). Plant Archieves, 6(1), 139-143.

Poonam, A., Sharma, I.P. and Srivastava, V.C. (1993) Rate and time of potassium
application in transplanted rice. J. Res. Birsa. Agric. Univ. 5 (2) 171-172.

Rahman, M.H. Ali and Khatun, M.M. (2007) Effect of different levels of nitrogen on
growth and yield of transplant aman rice CV BRRI Jhan 32. International J.
Sustainable Crop Production, 2 (1), 28-34.

Ramteke, J.R., Powar, M.S,, Yadav, S.L. and Gedam, V.B. (2004) Effect of time of
application of phosphorus and potassium on the yield and nutrient uptake of rice
hybrids. J. Maharashtra Agric. Univ. 29 (2), 242-243.

Sahoo, N. C., Mishra, B. K. and Mohanty, J. P. (1990) Response of aged seedlings of
transplanted rice to split application of nitrogen. Orissa J. Agric. Res. 3(10),13-17

Egypt. J. Agron . 33, No.2 (2011)



EFFECT OF TIME AND METHODS OF NITROGEN AND POTASSIUM ... 127

Singh,T., Shivay,Y.S. and Singh, S. (2004) Effect of date of transplanting and nitrogen
on productivity and nitrogen use indices in hybrid and non-hybrid aromatic rice.
Division of Agronomy, Indian Agricultural Research Institute, New Delhi, India Acta-
Agronomica-Hungarica, 52 (3), 245-252.

Surendran (2005) Split application of Muriate of potash and sulphate of potash on
Growth, yield attributes, uptake and availability of Nutrients in low land Rice CV.
PY-5. The Journal Agricultural Science, 1 (2), 42-48.

Thakur, D.S., Patel, S.R. and Ageshwarlal, N. (1999) Effect of split application of
potassium with FYM on rice (Oryza sativa L.). 44 (2), 301-303.

Velayauthan, A., Velayudham, K. and Balasubramanian, R. (1992) Effect of split
application of potassium to lowland rice on NPK uptake and yield. Orissa J. Agric.
Res. 5 (3), 162-165.

Yoshida, S. (1981) Fundamentals of rice crop science. IRRI. Lose banose, Philippine.

Zayed, B., EI-Gouhary, A., El-Ekhtyar, A. and Sedeek, S. (2006) Response of Giza
177 and SK2034H hybrid rice to potassium splitting. 1% Field Crops Conf., August
22-24, Giza, Egypt, pp. 407-414.

Zayed, B., El-Keredy, M., Abd Allah, A. and El-Khoby, W. (2007a) Growth and
grain yield of hybrid and traditional rice as affected by splitting nitrogen under saline
soil conditions. J. Agric. Res. Kafrelsheik Univ. 33(4), 787-806.

Zayed, B., Shehata, S., EI-Khoby, W. and Khafaga, E. (2007b) Rice and water
productivity as affected by irrigation intervals and potassium splitting under newly
reclaimed saline soil. J. Agric. Res. Kafrelsheikh Univ. 33(4), 807-823.

(Received 21/8/2011;
accepted 8/ 12/2011)

Egypt. J. Agron . Vol. 33, No.2 (2011)



128

I.M.O. ELREWAINY et al.

343 Jaa o guallgall g o g Rl B 3 59 (3 A
VWA S a9 ) Coaa IV Alal ddlida

*aa) adallae Gadl 5 anmd a daadl ¢ g )l e dana asd) il
o) WA Jualaall and # 5 La— 51 3l g Cusadl S
e ol S — gl S Aadla

gl S L Y1 8l Sigaid) S e de ) e Gl (i i Cu sal

e sali sl 5 G g il Ala) 55k HEHT AW A Yo A Y Y anse DA

Gua IVA 5a Cially ) (seac paa oY) dial AilAa gad Jal e

(o ke Ay s il slaud) (e Giilales Caeaiil

die 7Y0 4 Jansiall ay il Als je 2ie Z¥0 4 880 e de jall Caal o)
NI (ol 3 alia) Jeall dls 5

G AY0 4 dau giall il Als je 2ie Y0 + 8 e de jall ol Y
sl dlandl asind g N2 (0 Jeall dls ja e 7Y 5850 35
O/ 53 aaS Y E Jaray ol sl el ol By (518 /0 aaS T Jazay
Aalall A ol adaill aand FLA) e (700 ) Jud) Caal Capl
A sl e (700 ) LAY Caaill Ala) &y 4 sauli sl ey

K1 5,k Jeall Ra je die Jua S dilz) Jo0 )

k2 5 Al Jeall Ada o vie /Yo 4a00a0 (p K3 An Ala o die 7 YO Y
M;)Am YAl ):\S)L‘_;)JUJJVYG—&-U\J\UUSH&\;M;)AALVYo

k3 5 abiall Jaall
s jedie /Yo + 40 S dln s o die /Y S50 By by A0 ¢
k4 5 abidl Jeall

TN SYALE SRS N ISP SENEEU S A NS S P BTSSP PA LI
k5 abiall Jeall s jedie 7Y 35S ji

VWA B3 3N i (e ISV a8 /aaS 10 5 T (5 gl Jame a2ii) N
Clilise e el )3l 8 o) Jial Ak aadiu) ae s e e
8 s il dpuilly L £2F e By IS gsini ) e sl G YoxY
M\chﬂ\ﬁ@@&h&d\ﬁc‘)}}\ Qﬂ;@ﬂ)};ds,ioyuéc}\\//\
el COllre e Gss Ayl akdll 8 Gl Gy Cua (g
3aal it adadl) (& ol gall dpanil) EBlas e ) g 9 ARG adadl) (8 s g sl
s o Lt gle Joaniall i) aal s
PN ISP VECH I ECSPRVAT I JECSPRCH I\ AT I R RV -
Aol cange DS & il J geana g o gaall J gana g don Y1 g g Ailiadl)
By alall 485l Aalisay Js ) SN (5 sina (B alll ol VYA B3 o
b Aygine ) o yelal LS A 5l ans ge DS 3 T/ il aae 5 T/l
by (o) Gl Jpane Ay A/ Aliedl Cgall 2 Claa
83y Cgdils Yo oAy YooV ansa (8 olall 385l daliay U cpm il
B ns . Al G (A s sall (8 (O o) S J s i (2 s
i 8 &y gina sy ) Ciael K4 a sl i) Alalee Ala) (f raally (pans sall DS
Al Gl il LS sl 5 ans g0 DS 3 lad) 8 g Aalisa g ) ¢l )
b A Gl 0355 ¢ sV au sall 8 Al Atieall osaal) dae 8 (5 gina Guead

Egypt. J. Agron . 33, No.2 (2011)



EFFECT OF TIME AND METHODS OF NITROGEN AND POTASSIUM ... 129

Jpana Jhia 33l saledysinasaly) K4 5 K3 e SIS il 5 ¢ (S w5l
Gl I (e, pamegall IS A (Gla/cda) S J semna g (1 0) gl
@il Ala e v /) + A e de jall YY) ) cpm s sl Ail) il
L) Caa Lol o gaasli gal) Ailia) 5 (5_aliall Jeall Al jo vie £/ + Jaus gial)
Aa jedie 7Y S50 A G A0 Ay (AU Canail) Adla) aa F I o
psamlisdl dilza) 3 alidl Jaall dls je die /Yo 4 Aluadl 0SS Ay
Al 0o Ay A yedie 7Y 3850 15 /Y05 J8,a e S Caal)
e )Y il (5alil Jeall Als je die 7Y 3S 50 B i) /YO

sl Jsanae il el cilaef 3880Y (5 jae

Egypt. J. Agron . Vol. 33, No.2 (2011)



