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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 rice1 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 PI+ 2% foliar at LB, (K5) 1/2 basal + 2 %foliar at PI + 2 % 

foliar at LB. 

  

The obtained results could be summarized as follows: In both 

seasons the data showed that Hybrid rice1 recorded the highest values 

in  number of tiller/m2, number of panicle/m2, 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-1,  1000-

grain weight, grain and straw yields ton/fed-1. 

 

We can concluded that Hybride1 rice cultivar when treated with 

nitrogen as 1/2 of the dose as basal +1/4 at MT +1/4 at late boating stage 

(LB) and potassium application either as1/2 dose as basal +1/4 as foliar 

at PI (2% of K2O) +1/4 as TD at LB stage or as1/2 dose as basal +1/4 as 
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TD at PI+ 1/4 as foliar at LB stage (2%of K2O)  achieved the highest 

values of most studied characters and grain yield ton.fed-1. 

 

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 hybrid1 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
-1

 and 24 

kg K2O. fed
-1

, respectively, these doses were splitted as the following treatments: 

 

Nitrogen treatments 

N1- 1/2 basal +
1
/4 at Mid Tillering (MT) +

1
/4 at Late Boating (LB) 

N2- 1/2 basal +
1
/4 at MT + 2% sprayed at LB. 

 

Potassium treatments 

K1- 
1
/2 basal+

 1
/2 as Top Dressing (TD) at Late Boating (LB), 

K2- 
1
/2 basal+ 

1
/4 as TD at Panicle initiation (PI) + 

1
/4 T.D at LB,  

K3- 
1
/2 basal+ 

1
/4 as TD at PI+ 2 % as foliar at LB, 

K4-
 1
/2 basal+ 2 % as foliar at PI+ 

1
/4 as TD at LB, 

K5- 
1
/2 basal+ 2 %foliar at PI+ 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
2
 (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
-1

, 

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
th

 and 16
th

 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 

P2O5 fed
-1

 in form of calcium super phosphate (15.5% P2O5) 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 Giza178 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 %k2o). 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 

Available 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
2
)  

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 (Pl. 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
2
, 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 hybrid1 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 
1
/2 basal +

1
/4 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, (
1
/2 B + 

1
/4 as TD at PI+ 2 % as foliar at LB)  

and K4 (
1
/2 B + 2 % as foliar at PI+ 

1
/4 as TD at LB ) potassium treatments 

recorded the highest values in plant height and flag leaf area, while, K2,(
 1

/2 B 

+
1
/4 as TD at (PI)+ 

1
/4 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. 



I.M.O. ELREWAINY et al. 

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

118 

(2006), Zayed et al. (2007b) and Manzoor (2008), on the other hand the K5,( 
1
/2 

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. 

 Factors  

PL.H (cm) Total 

chlorophyll 

SPAD  

Flag leaf 

area(cm2)  

2007 2008 2007 2008 2007 2008 

Egyptian varieties (A) :       

V1, hybrid1 107.40a 108.30 a 41.49 b 40.85 b 34.37 b 34.4 b 

V2, Giza 178 96.10b  96.90 b 48.25 a 48.19 a 39.82 a 39.5 a 

F- test  ** ** ** ** ** ** 

Time and methods of N 

apllication (B):  

      

N1, 1/2 B +1/4 as TD at MT 

+1/4 as TD at LB  

101.35 102.30 44.41b 44.06 b 36.43 b 35.9 b 

N2, 1/2 Bl +1/4 as TD at MT + 

2% foliar at LB 

102.05 103.00 45.33 a 44.98 a 37.76 a 38.0 a 

F- test Ns Ns * * ** ** 

Time and methods of K 

apllication (C): 

      

K1, 1/2 B + 1/2 as TD at LB 97.30 d 98.29 d 46.38 b 45.76 b 34.35 b 36.3 c 

K2, 1/2 B +1/4 as TD at (PI)+ 
1/4 TD at LB 

99.90 c 100.79 c 48.27  a 48.19 a 33.19 b 37.3 b 

K3, 1/2 B + 1/4 as TD at PI+ 2 

% as foliar at LB 

105.40 a 106,30 a 42.46  d 41.97 d 36.89 a 38.3 a 

K4, 1/2 B + 2 % as foliar at 

PI+ 1/4 as TD at LB 

105.00 a 105,90 a 44.12  c 43.86 c 35.84 a 38.0 a 

K5, 1/2 B + 2 %foliar at PI+ 2 

% foliar at LB  

101.00 b  101.89 b 43.11 cd 42.79 cd 31.58 c 34.7 d 

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 Hybrid1 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, hybrid1 22.83 a 23.99 a 22.44 a 23.80 a 

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

F- test  ** ** ** ** 

Time and methods of N apllication 

(B):  

    

N1, 1/2 B +1/4 as TD at MT +1/4 as 

TD at LB 

22.88 a 22.52 a 22.17 a 22.33 a 

N2, 1/2 Bl +1/4 as TD at MT + 2% 

foliar at LB 

21.68 b 19.25 b 20.19 b 19.06 b 

F- test ** ** ** ** 

Time and methods of K apllication 

(C): 

    

K1, 1/2 B + 1/2 as TD at LB 22.52 22.66 21.47 21.51 

K2, 1/2 B +1/4 as TD at (PI)+ 1/4 TD 

at LB 

22.00 22.41 21.46 21.29 

K3, 1/2 B + 1/4 as TD at PI+ 2 % as 

foliar at LB 

22.01 22.13 21.02 21.60 

K4, 1/2 B + 2 % as foliar at PI+ 1/4 

as TD at LB 

22.14 22.56 21.07 21.50 

K5, 1/2 B + 2 %foliar at PI+ 2 % 

foliar at LB  

22.73 22.65 21.88 22.27 

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 number of 

panicles/hill in 2007 and 2008 seasons are presented in Table 3. 

 

Data pointed that Egyptian Hybrid1 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 
1
/2 B +

1
/4 at MT+

1
/4 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 Hybrid1 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. 

Factors  

No. of  filled grains/ 

panicle 

1000 grain weight 

(gm) 

2007 2008 2007 2008 

Egyptian varieties (A) :     

V1, Hybrid1 177.4a 191.8 a 24.57 a 25.53 a 

V2, Giza 178 166.1b 152.8 b 20.91 b 21.51 b 

F- test  ** ** * ** 

Time and methods of N 

apllication (B):  
    

N1, 1/2 B +1/4 as TD at MT +1/4 

as TD at LB  
171.4 174.5 a 22.70 23.45 

N2, 1/2 Bl +1/4 as TD at MT + 

2% foliar at LB 
172.5 170.5 b 22.78 23.59 

F- test Ns ** Ns Ns 

Time and methods of K 

apllication (C): 
    

K1, 1/2 B + 1/2 as TD at LB 167.3 d 158.8 d 22.94 23.05 d 

K2, 1/2 B +1/4 as TD at (PI)+ 1/4 

TD at LB 
169.9 c 180.4 b 22.88 23.60 b 

K3, 1/2 B + 1/4 as TD at PI+ 2 % 

as foliar at LB 
170.9 b 176.4 c 22.57 23.40 c 

K4, 1/2 B + 2 % as foliar at PI+ 
1/4 as TD at LB 

175.1a 161.2 d 22.66 24.04 a 

K5, 1/2 B + 2 %foliar at PI+ 2 % 

foliar at LB  
175.4 a 184.6 a 22.63 23.50 bc 

F-test ** ** 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 Hybrid1 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 
1
/2 B +

1
/4 at MT+

1
/4 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 
1
/2 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 
1
/2 B +2 % as foliar at PI+

1
/4 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 PI 

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 Hybrid1 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 
1
/2 B +

1
/4 at MT +

1
/4 at LB (N1) recorded 

the highest values of grain yield compared with other methods of N-application. 

Moreover the second N- treatment (1/2 B +
1
/4 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, (
1
/2 B +

1
/4 as TD at (PI) + 

1
/4 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-1 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. 

Factors  
Grain yield Straw yield 

2007 2008 2007 2008 

Egyptian Varieties (A) :     

V1, Hybrid1 4.37 a 4.98 a 5.57 a 6.68 a 

V2, Giza 178 4.16 b 3.70 b 5.30 b 5.31b 

F- test  ** ** ** ** 

Time and methods of N apllication (B):      

N1, 1/2 B +1/4 as TD at MT +1/4 as TD 

at LB  

4.23 4.41 a 5.51 5.96b 

N2, 1/2 Bl +1/4 as TD at MT + 2% foliar 

at LB 

4.21 4.27 b 5.36 6.03 a 

F- test NS ** NS ** 

Time and methods of K apllication (C):     

K1, 1/2 B + 1/2 as TD at LB 4.19 b 4.27 d 5.34   b 5.88 b 

K2, 1/2 B +1/4 as TD at (PI)+ 1/4 TD at 

LB 

4.39 a 4.34  c 5.6  a 5.92 b 

K3, 1/2 B + 1/4 as TD at PI+ 2 % as 

foliar at LB 

4.30 ab 4.45  a 5.48 ab 6.08 a 

K4, 1/2 B + 2 % as foliar at PI+ 1/4 as 

TD at LB 

4.30  ab 4.40   b 5.47 ab 6.05 a 

K5, 1/2 B + 2 %foliar at PI+ 2 % foliar 

at LB  

4.14 b 4.25 d 5.28 b 6.04 a 

F-test * ** * ** 

Interaction:     

Ax B * ** * Ns 

A x C * ** * ** 

B x C  Ns * Ns NS 

Ax B X C 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.I +1/4 at L.B with hybrid1 rice variety recorded the highest 

value of grain yield in both season. 
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TABLE 6. Grain yield ton. fed-1 as affected by the interaction between rice varieties 

and the time and methods of nitrogen application in 2007 and 2008 

seasons. 

Rice varieties 
Factor 

2008 2007 

Giza 178 Hybrid1 Giza 178 Hybrid1 N- apllication time 

4.89 b 5.07 a 4.09 b 4.56 a N1, 1/2 B +1/4 as TD at MT +1/4 as TD 

at LB  

3.65 c 3.75 c 4.23 b 4.19 b N2, 1/2 Bl +1/4 as TD at MT + 2% 

foliar at LB 

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 
1
/2 B + 2 % 

as foliar at PI+ 
1
/4 as TD at LB stage or K3, 

1
/2 B + 

1
/4 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-1 as affected by the interaction between time and 

methods of potassium application and rice varieties in 2007 and 2008 

seasons. 

Rice Varieties 
Factor 

2008 2007 

Giza 178 Hybrid1 Giza 178 Hybrid1 K- methods and times  (C): 

3.75 def 4.8 c 4.1cd 4.29 bc K1, 1/2 B + 1/2 as TD at LB 

3.88 d 4.8 c 4.41 ab 4.38 ab K2, 1/2 B +1/4 as TD at (PI)+ 1/4 TD 

at LB 

3.8 de 5.1 ab 4.25 bcd 4.36 ab K3, 1/2 B + 1/4 as TD at PI+ 2 % as 

foliar at LB 

3.54 f 5.27 a 4.01d 4.59 a K4, 1/2 B + 2 % as foliar at PI+ 1/4 as 

TD at LB 

3.56 ef 4.94 bc 4.04 cd 4.25 bc K5, 1/2 B + 2 %foliar at PI+ 2 % 

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 PI+ 

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-1 as affected by the interaction between time and 

method of nitrogen and potassium application in 2007 and 2008 seasons. 

N- apllication time 
Factor 2008 2007 

N2 N1 N2 N1 K- methods and times  (C): 

4.17 b 4.37ab 4.09 4.29 K1, 1/2 B + 1/2 as TD at LB 

4.29 ab 4.39 ab. 4.40 4.38 K2, 1/2 B +1/4 as TD at (PI)+ 1/4 TD 

at LB 

4.4 ab 4.5 a 4.24 4.37 K3, 1/2 B + 1/4 as TD at PI+ 2 % as 

foliar at LB 

4.34 ab 4.47 a 4.27 4.32 K4, 1/2 B + 2 % as foliar at PI+ 1/4 

as TD at LB 

4.17 b 4.33 ab 4.03 4.26 K5, 1/2 B + 2 %foliar at PI+ 2 % 

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 (Hybrid1) 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 

PI+ 1/4 as TD at LB stage) which gave the greatest grain yield.   

 
TABLE 9. Grain yield ton. fed-1 as affected by the interaction between time and 

method of nitrogen and potassium application and rice varieties in 2007 

and 2008 seasons. 

 

Factor 

2007 2008 

Hybrid 1 Giza 178 Hybrid 1 Giza 178 

N- apllication time 

K- methods and times  

(C): 
N1 N2 N1 N2 N1 N2 N1 N2 

K1 4.63 3.95 3.96 4.23 4.92 bc 4.68 c 3.83 d-f 3.67 d-f 

K2 4.5 4.26 4.27 4.54 4.87 bc 4.73 c 3.91 d 3.85 de 

K3 4.5 4.22 4.24 4.26 5.19 ab 5.02 bc 3.82 d-f 3.78 d-f 

K4 4.74 4.43 3.9 4.11 5.38 a 5.16 ab 3.56 d-f 3.52 ef 

K5 4.44 4.07 4.08 3.99 5.02 bc 4.87 bc 3.65 d-f 3.47 f 

 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 PI 
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(2%of K2O) +1/4 as TD at LB stage or 1/2 dose as basal +1/4 as TD at PI + 1/4 

as foliar (2%of K2O ) at LB stage for Egyptian Hybrid1 rice variety gave the 

highest grain yield. 
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تأثير طرق ومواعيد إضافة النيتروجين والبوتاسيوم عند مراحل نمو 

 171وجيزة  1مختلفة لصنفى الأرز هجين 

 
 *أيمن عبدالدايم احمد و  سيد سعد نعيمال، براهيم محمد عثمان الروينى إ

  –كلية الزراعة –قسم المحاصيل *   و سخا –لتدريب فى الأرز مركز البحوث وا

 . مصر– كفر الشيخ  – جامعة كفر الشيخ

 

كفر الشيخ  –أجريت تجربتان حقليتان بمزرعة مركز البحوث والتدريب فى الأرز بسخا 

لدراسة تأثير طرق إضافة النيتروجين والبوتاسيوم عند  7002و 7002خلال موسمى 

حيث  122والصنف جيزة   1مراحل نمو مختلفة لصنفى الأرز هجين مصرى 

 :لنيتروجينى  وهى عبارة عناستخدمت معاملتين من السماد ا

عند  ٪72+ عند مرحلة التفريع المتوسط  ٪72+ نصف الجرعة على الشراقى  -1

  N1.( الحبلان)مرحلة الحمل المتأخرة 

رش   ٪72+ عند مرحلة التفريع المتوسط  ٪72+ نصف  الجرعة على الشراقى  -7 

سماد النيتروجينى واستخدم ال ،N2( عند مرحلة الحمل المتأخرة  ٪7ورقى بتركيز 

فدان / أ 7كجم بو 72وقد استخدم السماد البوتاسى بمعدل   فدان/ كجم ن 00بمعدل 

على الشراقى لجميع القطع التجريبية الخاصة (  ٪20) أضيف نصف المعدل 

 :على النحو التالى ( ٪20) بمعاملات البوتاسيوم  وتم إضافة  النصف الأخر

 k1.ل المتأخرة إضافة أرضية عند مرحلة  الحم 20٪ .1

   k2عند مرحلة الحمل المتأخرة ٪72+ عند مرحلة بداية تكوين الدالية ٪ 72 .7

عند مرحلة   ٪7رش ورقى بتركيز  ٪72+ عند مرحلة بداية تكوين الدالية  ٪ 72 .3

  k3الحمل المتأخرة 

عند مرحلة  ٪72+ عند مرحلة بداية تكوين الدالية   ٪7رش ورقى بتركيز  72٪ .2

 k4 الحمل المتأخرة

رش ورقى  ٪72+ عند مرحلة بداية تكوين الدالية    ٪7رش ورقى بتركيز  72٪ .2

   k5عند مرحلة الحمل المتأخر ٪7بتركيز 

 

 122فدان لكل من صنفى الأرز جيزة / كجم 12و 00وقد استخدم معدل التقاوى 

على التوالى مع  استخدام طريقة الشتل اليدوى فى الزراعة على مسافات 1وهجين

70x70  نباتات بالنسبة لصنف جيزة  2-3سم بين الجور على ان تحتوى كل جورة على

ووزعت المعاملات فى تصميم القطع المنشقة . 1وعلى نباتين بكل جور للهجين  122

مرتين حيث وزعت الأصناف فى القطع الرئيسية ووزعت معاملات التسميد 

وتاسى فى القطع تحت الشقية  النيتروجينى فى القطع الشقية ووزعت معاملات التسميد الب

 : وتـتـلخص أهم النتائج المتحصل عليها فيما يلى

م/فى ارتفاع النبات وعدد الأشطاء 1تفوق الهجين 
7

م/وعدد الداليات  
7

وعدد الحبوب  

الممتلئة ووزن الألف حبة ومحصول الحبوب ومحصول القش فى كلا موسمى الزراعة 

وقد . محتوى الكلوروفيل ومساحة الورقة العلم أعلى القيم فى   122وقد سجل جيزة 

فى صفات عدد سجلت تفوق معنوى   N1أظهرت الدراسة أن معاملة النيتروجين 

م/الأشطاء
7

م/وعدد الداليات  
7

فى كلا موسمى الدراسة كما أظهرت زيادة معنوية  فى  

وذلك فى ( فدان/طن)سنبلة وصفة محصول الحبوب /صفات عدد الحبوب الممتلئة 

تحسن معنوى فى صفات محتوى   N2وسجلت معاملة النيتروجين  . فقط  7002وسم م

وأظهرت زيادة  7002و 7002النيتروجين الكلى ومساحة الورقة العلم فى موسمى 

ومن نتائج . فى الموسم الثانى من الدراسة  ( فدان/طن )معنوية فى صفة محصول القش 

أعطت زيادة معنوية  فى صفات   K4سيوم كلا الموسمين يتضح أن إضافة معاملة البوتا

ارتفاع النبات ومساحة الورقة العلم فى كلا موسمى الدراسة ،كما سجلت تلك المعاملة 

سنبلة فى الموسم الأول ، ووزن الألف حبة  فى / تحسن معنوى فى عدد الحبوب الممتلئة
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محصول ى زيادة معنوية ملحوظة فى صفت  K4 و K3 الموسم الثانى ، وسجلت كلا من

ومن نتائج البحث .فى كلا الموسمين ( فدان/طن)ومحصول القش ( فدان/طن)الحبوب 

عند مرحلة التفريع  1/2+ الجرعة على الشراقى  1/7) انه إضافة النيتروجين 

كنصف الكمية  اما  وإضافة  البوتاسيوم( عند مرحلة الحمل المتأخرة 1/2+ المتوسط 

عند مرحلة   ٪7رش ورقى بتركيز  ٪72اقى  بنسبة على الشراقى مع إضافة النصف الب

إضافة البوتاسيوم  عند مرحلة الحمل المتأخرة  أو  ٪72+ بداية تكوين السنبلة 

السنبلة  عند مرحلة بداية تكوين  ٪7نثرا  بتركيز  ٪72كنصف الكمية على الشراقى و)

ين لصنف الأرز هج( عند مرحلة الحمل المتأخرة ٪7رش ورقى بتركيز  ٪72و

 .فقد أعطت أعلى القيم فى محصول الحبوب 1 مصرى

 

 

 


