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ABSTRACT 
 

Two field experiments were conducted at the Farm of Sakha Agricultural 
Research Station, Sakha,Kafr- ELsheikh, Egypt during ۲۰۱۲ and ۲۰۱۳ summer 
seasons. The study aimed to find out the proper nitrogen levels of drill seeded rice of 
Giza۱۷۹ rice cultivar under prolonged irrigation interval. The experiment was 
performed in strip-plot design with four replications. The horizontal plots were devoted 
to three irrigation treatments; continuous flooding (CF) every ۳ days, irrigation every ٦ 
and ۹ days. The nitrogen levels Viz; ۰, ۱۱۰, ۱٦٥ and ۲۲۰ kg Nha-۱ were distributed in 
the vertical plots. The main results revealed that the growth characteristics as well as 
grain yield and its attributes were significantly affected by the irrigation intervals in 
both season of study. flag leaf area, leaf area index,chlorophyll content, plant height, 
number of tillers/m-۲, number of paniclesm-۲,number of  filled grains panicle-۱, ۱۰۰۰-
grain weight, grain yield tha-۱ and straw yield tha-۱ were decreased as irrigation 
intervals were prolonged up ۹ days in the two seasons of study. On the other hand, 
the period from sowing to heading was prolonged and sterility% was increased. 
Harvest index wasn't affected by irrigation intervals in both seasons. Both irrigation 
intervals of CF and ٦ days were at a par regarding rice grain yield of both seasons of 
study while, panicles number/m-۲ and filled grainspanicle-۱ showed the same pattern 
in ۲۰۱۲ season. Water use efficiency was found to be optimum with irrigation interval 
of ٦- days, with water save % amounted to be ٦٫۹۳- ٥٫۷۸..Meanwhile, prolonged 
irrigation interval up to ۹ days gave the highest of water save %( ۱۸٫۸-۱۹٫٥٪) and yield 
reduction.Increasing nitrogen level up to ۲۲۰ kg Nha-۱ significantly increased all 
studied traits without significant differences with those produced by ۱٦٥ kg Nha-۱ in 
most assessed traits and rice grain yield in both seasons of study. On controversy, 
sterility% significantly decreased as nitrogen level was increased up to ۱٦٥kgNha-۱ 
while beyond the latter level the sterility% started to slightly increase. Increasing 
nitrogen level clearly increased water use efficiency.The interaction effect had 
significant effect on flag leaf area, leaf area index, plant height, number of tillersm-۲, 
number of paniclesm-۲, filled grains number/panicle, sterility%, ۱۰۰۰-grain weight, 
grain and straw yields in both seasons of study.  The interaction effect had no 
significant effect on heading date, chlorophyll content and harvest index in both 
seasons.The interaction effect came to confirm that the irrigation every ٦ days with 
۱٦٥ kg Nha-۱ was being to be effective in increasing water use efficiencies, water save 
and maintain reasonable grain yield.Under prolonged irrigation interval, increasing 
nitrogen level could relief the harmful of water stress. 

It could be concluded that the nitrogen level of ۱٦٥ kg Nha-۱ and irrigation 
every ٦-day is relevant for drilled Giza ۱۷۹ rice variety providing high water use 
efficiency with high yield and reasonable water save percentage. 
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INTRODUCTION 
 

Irrigated rice crop is increasingly facing water scarcity. More progress 
has been made for water saving with more rice production.Furthermore, 
water efficient irrigation regimes for rice have been tested, advanced, applied 
and distributed in different regions in Egypt, particularly, under newly 
reclaimed saline soil. Because of continued population growth and economic 
developments, the demand for fresh water to meet industrial and domestic 
needs has increased in Egypt. Therefore, it is expected that, in near future, 
less water will be available for rice growing.Tabbal et al.(۲۰۰۲) reported that 
reduced water inputs and increased water productively of rice grown just 
under saturated soil conditions were compared with traditional flooding rice. 
Khafaga et al.(۲۰۰٦)and Zayed et al.(۲۰۰۷) stated that  continuous flooding 
and  watering at ٦  days intervals were comparable regarding, rice growth, 
yield attributing traits and grain yield, but the irrigation interval of ٦ days gave 
the highest value of water use  efficiency and water productivity. Moreover, 
Anbumozhi et al.(۱۹۹۸),  EL-Kholy et al.(۱۹۹۹), El Refaee et al.(۲۰۰٥) and 
Majied. (۲۰۱۲) came to similar results. Khafaga et al.(۲۰۰٦) found that the 
percolation losses and evapotranspiration (ETa)were increased by increasing 
ponding water depth 

Water and nutrients availability are two major constraints in rice fields 
in Egypt. Both stresses interact and contribute to low rice productivity.  Many 
Egyptian farmers are shifting rice establishment method from transplanting in 
puddle soil to direct seeding in either puddle soil or dry soil after dry tillage 
because the latter requires less labour, time, drudgery and cultivation cost 
(El-Ekhtyar, ۲۰۰٤and Farooq et al.,۲۰۰۹ and ۲۰۱۱). Direct seeding requires 
only ۳٤٪ of the total labour requirement of transplanted rice (Ho Nai-
KinandRomli ۲۰۰۲) and ۲۹٪of the total cost of transplanted rice  production 
without any yield loss. Drill seeding, a variant of direct seeding, is sowing the 
seeds in rows at specified seed rate, depth, and covers those with soil under 
dry or moist condition. This method of rice establishment substantially 
reduces labour requirement, improves emergence of seeds, and reduces 
lodging to less than ۱۰٪ (Bakkeret al., ۲۰۰۲).Nitrogen fertilizer management 
in direct-seeded rice cultivation is important and a challenging task to achieve 
high yield and increased N use efficiency (NUE). In general, N uptake is less 
than ٤۰٪ of the total N applied in rice cultivation (Ladha et al., ۲۰۰٥). The low 
level of N utilization is due to high N losses through volatilization, de-
nitrification, runoff, and leaching. Application of N not synchronized with plant 
need leads to high N losses, low yield, and poor grain quality. Nitrogen 
uptake patterns over the growing season depend on the availability of soil N, 
timing of fertilizer application, and amount of fertilizer N available (Ladha et 
al., ۲۰۰٥). Increasing nitrogen rates from ۱٥۰ – ۱٦٥ kg Nha-۱ significantly 
increased rice growth, yield and yield attributing characteristics of drill seeded 
rice (Ali et al., ۲۰۱۲ and El- HabitHowida et al., ۲۰۱۳). Zayed et al. (۲۰۰٦) 
found that NUE was higher with low nitrogen levels and was lower with 
increasing nitrogen level. El-Refaee et al.( ۲۰۰۸) indicated that significant 
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amount of irrigation water can be saved was small yield reduction if rice field 
was irrigated every ٦ days using ۱٦٥ kg Nha-۱. 

Information on nitrogen use efficiency(NUE), water use 
efficiency(WUE) andnitrogen ( N)  balance under intermittent irrigation 
management approach rice are imperative in making sound fertilizer 
recommendations that reduce N losses, save water and maintain potential 
yield of drill-seeded rice. Research findings on NUE and N balance in paired 
and single-row planting methods in drill-seeded rice are, however, meager.  

This paper presents the results of a field study conducted to evaluate 
the various irrigation intervals (irrigation intermittent system) and five N 
management strategies on crop and water productivity and N use-efficiency. 
 

MATERIALS AND METHODS 
 
Two field experiments were conducted at Sakah Agricultural 

Research Station Farm during summer seasons of ۲۰۱۲ and ۲۰۱۳.Soil texture 
of the experimental sites is classified as clay soil and its chemical analysis 
was presented in Table۱. New released variety Giza ۱۷۹ was used in this 
study .The experiment was laid out in strip plot design with four replications. 
The horizontal plots were devoted to three irrigation intervals; continuous 
flooding with irrigating every ۳ days (CF), irrigation intervals every ٦ and ۹ 
days. Meanwhile nitrogen levels; ۰،۱۱۰،۱٦٥ and ۲۲۰ kg N ha-۱ in the form of 
urea (٤٦٪) were allocated in the vertical plots. Soil samples were taken before 
land preparation at the depth of ۰-۳۰ cm from the soil surface.The soil 
samples were completely mixed, dried and grounded, and then physically 
and chemicallycharacteristics were analyzed according to Black et al. 
(۱۹٦٥).Results of analysis in both seasons are shown in Table ۱. 
 
Table ۱: Physical and chemical analysis of the experimental sites. 

Character ۲۰۱۲ ۲۰۱۳ 
Physical analysis: 
Sand (%) 
Silt (%) 
Clay (%) 
Soil texture 

 
۱٦٫٥ 
۲۸٫۰ 
٥٥٫٥ 

Clayey 

 
۱٥٫٥ 
۳۰٫۰ 
٥٤٫٥ 

Clayey 
Chemical analysis: 
E.C. (ds/m) 
Organic matter (%) 
pH 

 
۱٫۸٥ 
۱٫۸۱ 
۸٫۰٤ 

 
۱٫۸۰ 
۱٫۸۳ 
۸٫۰٦ 

Available N (ppm) 
P (ppm) 
K (ppm) 
Fe (ppm) 
Zn (ppm) 

۲۸ 
۱٤ 
۳٥۰ 
٤٫٥٥ 
۰٫۹۹ 

۲۹ 
۱٥ 
۳٦۰ 
٥٫۰۰ 
۱٫۰۰ 

 
The phosphorus and potassium fertilizers were applied in the forms 

of calcium super phosphate (۱٥٫٥ % P۲O٥) and potassium sulphate(٤۸٪k۲O ) 
in the rates of  ۳۷ kg P۲O٥ and ٥۰k۲Oha-۱,repectively. Nitrogen in the form of 
urea (٤٦٫٥ % N) was added into three equal splits, ۱/۳ at ۲٥ ,٥۰ and ۷٥ days 
after sowing at the above nominated levels. The experimental sites were well 
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tillage. The seeds of ۱۲۰ kg ha-۱   were mechanically drilled at rows of ۱۷ cm 
spaces and ۱ cm below soil surface on May,٥ in the two seasons. The weeds 
were controlled chemically using Saturn ٥۰٪ at ۷٫٥ liters ha-۱ into ۳٥۰ liter 
waterha-۱ and sprayed at four days after drilling. The drilled soil was flashy 
irrigated every ٦ days interval after sowing for ۲٥ days. Zinc fertilizer at the 
rate of ۲٤ kg ZnSO٤ha-۱ was mixed with sand and manually broadcasted at 
the beginning of flooding. Then, the irrigation treatments were applied as 
aforementioned. Each Irrigation treatment was tightly surrounded by deep 
ditches with ۲ m wide and ۱ m depth to isolate each other. The plot size was 
۱٥m۲(۳m width* ٥m length). 

At heading stage, plant samples from area of ۰٫۱۲٥m۲ (۰٫۷٤ m length 
*۰٫۱۷m width) from each plot were taken to estimate days to heading, flag 
leaf area(cm۲), leaf area index (LAI)) and chlorophyll content (SPAD 
value)according to Yoshida et al.(۱۹۷۲). Leaf area index is  the ratio between 
the leaf area (cm۲)  of the  plant divided by ground area occupied by the 
plants (cm۲) and chlorophyll content  was estimated by chlorophyll meter 
(Model Li ۳۰۰۰L) 

At harvest, plant of the area of ۰٫۱۲٥m۲(۷٤cm length x۱۷cm width) 
from each plot were counted to determine number of tillers m-۲ and number of 
panicles m-۲ and the plant height (cm) was measured. Ten main panicles 
from each plot were packed to determine number of filled grains panicle -۱, 
sterility% and ۱۰۰۰-grain weight (g). 

The plants in the central rows of ۱۰ m۲ of each plot were harvested, 
dried, threshed, then grain and straw yields were determined at ۱٤ % 
moisture content and converted into t ha-۱ as well as harvest index. 

The volume of irrigation water applied in each plot was measured by 
a calibrated water meter with water pump . The amount water before 
treatments application (the first ۲٥ days period of drilled rice growth was 
recorded as well as water required for irrigation treatments of all experiments.  
Water use efficiency was calculated according to Michael (۱۹۷۸).  

All data collected were subjected to standard statistical analysis 
following the proceeding described by Gomez and Gomez (۱۹۸٤) using the 
computer program (MSTAT). The treatment means were compared using 
Duncan's multiple range test Duncan (۱۹٥٥). * and ** symbol used in all 
Tables indicate the significant at ٥٪ and ۱٪ levels of  probability, respectively, 
while, NS means not significant.  
 

RESULTS AND DISCUSSIONS 
 
Effect of irrigation intervals 

Data furnished in Table ۲ revealed that the irrigation intervals 
significantly influenced the studied growth parameters under such conditions 
in both seasons. Prolonging irrigation intervals up to nine days severely 
declined growth of Giza ۱۷۹ rice variety in ۲۰۱۲ and ۲۰۱۳ seasons, 
respectively. The intermittent irrigation interval of ٦ days slightly affected rice 
growth.  It is clear that the continuous flooding gave the highest means of 
tested rice growth characteristics, flag leaf area, leaf are index and 
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chlorophyll content in both seasons (Table ۲).  On the other hand, the 
prolonged irrigation interval of ۹ days produced the minimum values of 
growth parameters in the first and second seasons, respectively. The 
irrigation every ۹ days gave the longest period from sowing to heading.Water 
stress increased osmotic pressure resulted in high water potential inside plant 
cells, low water content, low photosynthesis rate  and low metabolism 
process. Furthermore, the water stress might affect cell division and 
elongation resulted short plants, narrow leaves leading to small leaf area 
index and flag leaf area. Low water content of leaf induced by water stress 
might destroy chlorophyll pigments resulted in low chlorophyll content led to 
low photosynthesis and dry matter production. Water stress might increase 
antioxidants releasing in plant cell which damaged the cell membranes and 
the protein shrinking as a result of water imbalance. Under water stress, the 
respiration rate might be increased resulted in more water and energy losses 
against anabolism and ultimately induced starvation and very low growth rate. 
Water stress might also affect rice roots growth and its capability of nutrient 
and water absorption.   The water stress affected plant phenology because 
the recovery period after each cycle of stress and watering resulted in 
delaying or accelerating heading date based the intensity of water stress and 
rice variety in self. Similar data had been reported by El-Ekhtyar (۲۰۰٤), 
Zayed et al. (۲۰۰۷), and Majid (۲۰۱۲). 

Results of variation analysis show that measured properties ofplant 
height, tillers number, panicles number, number of filled grains panicle-۱, 
sterility%, and weight of ۱۰۰۰ grain have a significant difference in irrigation 
intervals. Prolonging irrigation intervals up to ۹ days significantly diminished 
the yield attributes giving the lowest values of these properties. The 
continuous flooding (CF) gave the highest values of number of tillers, number 
of panicles, filled grainspanicle-۱ and ۱۰۰۰-grain weight without significant 
differences with those produced by ٦-irrigation interval in the first season 
regarding the first two traits (Table٥&۹).  Meanwhile, the CF treatment gave 
the lowest values of sterility% in both seasons (Table٥&۹). In the second 
season, both irrigation intervals of CF and ٦-day were at the same level of 
significant regarding sterility %. Since water stress significantly might be 
restricted rice growth and other metabolism processes of rice plants as well 
as increasing catabolism against anabolism that resulted poor yield attributes. 
Similar results under drill seeded rice had been reported by El-Ekhtyar (۲۰۰٤) 
and Ali et al.(۲۰۱۲). 

Data inserted in Table ۱۳ showed that the irrigation intervals had 
significant effect of grain and straw yields in both seasons. On the other way, 
the irrigation intervals didn't show any significant effect of harvest index in the 
۲۰۱۲ and ۲۰۱۳ seasons. The CF treatment gave the highest values of grain 
and straw yields in both seasons. Interestingly, the irrigation treatments of CF 
and ٦-days interval were statically placed at the same group regarding the 
grain and straw yields in both seasons. Thereby, the irrigation interval of ٦ 
days could be recommended under current water shortage and tolerant 
varieties such as Giza ۱۷۹ as well as drill seeded rice. The minimum values 
of rice grain yield were produced when rice plants were irrigated every ۹ days 
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in both seasons of study (Table۱۳). Water stress significantly restricted yield 
components particularly, plant population/unit area, bearing tillers number m-
۲, and panicle characteristics involving, filled grains, weights of panicle and 
individual grain. Furthermore, the water stress might be affected panicle 
peduncle elongation, assimilates translocation due to more exertion of ABA 
which blocks this translocation, affecting current photosynthesis resulted in 
low grain filling rate. In addition, water stress might affect the root system 
growth and its ability of nutrient and water uptake resulted in shoot growth 
inhibition and ultimately declined rice grain yield.  Similar results were 
claimed by El-Ekhtyar(۲۰۰٤),Majid (۲۰۱۲)and Ali et al.( ۲۰۱۲). 
 
Table ۲:Effect of irrigation intervals and nitrogen levels on heading 

date, flag leaf area, leaf area index and chlorophyll content of 
Giza ۱۷۹ rice cultivar during ۲۰۱۲ and ۲۰۱۳ seasons.    

Treatments 
Heading 

date(days) Flag leaf area(cm۲) Leaf area 
index(LAI) 

Leaf chlorophyll 
content (SPAD 

value 
۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱٤ 

A:Irrigation intervals  
Continuous 
flooding(CF) 
Irrigation every ٦ days 
Irrigation every ۹ days 

 
۹۱٫۹b 
۹٤٫٤a 
۹٥٫۳a 

 
۹۰٫٦c 
۹۲٫۸b 
۹٤٫۷a 

 
۲٤٫۰۲a 
۲۲٫۹٤b 
۱۷٫۳۲c 

 
۲٤٫۲۸a 
۲۳٫۳٤b 
۱۷٫٤۳c 

 
٦٫۱۹a 
٦٫۱۳a 
٥٫۰٤b 

 
٦٫۳٦a 
٦٫۲٤b 
٥٫۱۲b 

 
۳۳٫۲٤a 
۳۲٫۰۷b 
۲۷٫۹٦c 

 
۳۲٫٥٦a 
۳۱٫۰٤b 
۲۷٫۲۳c 

F. Test * ** ** ** ** ** ** ** 
B: Nitrogen levels (kg Nha-۱) 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

 
۹۰٫۸d 
۹۲٫۹c 
۹٥٫۲b 
۹٦٫٥a 

 
۸۸٫۷c 
۹۲٫۱b 
۹٤٫٦a 
۹٥٫٤a 

 
۱۷٫٥۲c 
۲۰٫۸۱b 
۲۳٫۲۳a 
۲٤٫۱۷a 

 
۱٦٫۹۹c 
۲۱٫۲۷b 
۲۳٫۸٤a 
۲٤٫٦۳a 

 
٤٫۸۳c 
٥٫٥۸b 
٦٫۲۱a 
٦٫٦٤a 

 
٤٫۸٥d 
٥٫۷٦c 
٦٫۲۷b 
٦٫۷۳a 

 
۲۸٫۲۱c 
۳۱٫۰۳b 
۳۲٫۱۹a 
۳۲٫۸۸a 

 
۲۷٫۸۲c 
۲۹٫۹۸b 
۳۱٫۲۷a 
۳۲٫۰٥a 

F. Test * * ** ** ** ** ** ** 
A x B Interaction: N.S N.S ** ** ** ** NS NS 
Means: followed by the same litter (s) are not significantly different, according to 
DMRT.*,** and N.S.:  Significant at ۰٫۰٥ and ۰٫۰۱ levels and not significant, respectively. 
 
Table ۳: Effect of the interaction between irrigation intervals and 

nitrogen levels on flag leaf area (cm۲)of Giza ۱۷۹ rice cultivar 
during ۲۰۱۲ and ۲۰۱۳ seasons. 

 Nitrogen levels   
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

۱۹٫۱۲ef 
۲۲٫۹٥cd 
۲٦٫٦۸a 
۲۷٫۳٥a 

۱۹٫۸۰e 
۲۲٫۱۹d 
۲٤٫۰٥bc 
۲٥٫۷۳ab 

۱۳٫٦۳g 
۱۷٫۲۸f 

۱۸٫۹٦ef 
۱۹٫٤۲e 

۱۸٫٤۹gh 
۲۳٫٦۷de 
۲۷٫۱٥ab 
۲۷٫۸۱a 

۱۹٫٥۳fg 
۲۲٫۷۹e 
۲٤٫۸۹cd 
۲٦٫۱٦bc 

۱۲٫۹٤i 
۱۷٫۳٦h 
۱۹٫٤۸fg 
۱۹٫۳۲f 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
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Table ٤:Effect of the interaction between irrigation intervals and 
nitrogen levels on leaf area index(LAI) of Giza ۱۷۹ rice cultivar 
during ۲۰۱۲ and ۲۰۱۳ seasons 

 Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

٥٫۲۳fg 
٦٫۰۹cd 
٦٫٤٦ab 
۷٫۱۷a 

٥٫۱۰g 
٥٫۹۷d 
٦٫٤۲bc 
۷٫۰۳a 

٤٫۱٦i 
٤٫٦۹h 
٥٫٥۷ef 
٥٫۷٤de 

٥٫۲٦e 
٦٫۳۷bc 
٦٫٥۹b 
۷٫۲۱a 

٥٫۰۲ef 
٦٫۱۸c 

٦٫٥٥bc 
۷٫۱۹a 

٤٫۲۷g 
٤٫۷۳f 
٥٫٦۸d 
٥٫۷۹d 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 
Effect of nitrogen levels: 

Nitrogen treatments significantly influenced the growth; heading date, 
flag leaf area, leaf area index (LAI) and chlorophyll content of rice in the two 
study seasons (Table ۲). The measured growth parameters significantly 
responded to nitrogen up to ۲۲۰ kg and there were progressive 
improvements on growth of rice. Both nitrogen levels of ۱٦٥ and ۲۲۰ were put 
at one group of significant. The lowest values growth properties were 
recorded with zero nitrogen application, while the highest values were with 
higher nitrogen level of ۲۲۰ kg Nha-۱.  This could be owing to low available N 
status of the soil and ion imbalance under drill seeded rice because high 
plant density. It was observed that increasing nitrogen level up to ۲۲۰ kg ha-۱ 

significantly retarded heading.As seen in Table ۲, none of nitrogen 
application shortened the period from sowing to heading giving early heading 
date, under current drill seeded rice. Zayed et al.( ۲۰۰٥) claimed that both low 
nitrogen availability accelerates the heading and shortened the vegetative 
period resulted in  less dry mater production at pre-heading that might be 
produced  low grain yield .Similar results were indicated by El-Habet, Howida 
et al.(۲۰۱۳). 

Plant height and number of tiller m-۲ were significantly increased as 
nitrogen levels increased up to ۲۲۰ kg N ha-۱(Table ٥). The higher nitrogen 
level of ۲۲۰ kg N ha-۱recorded the highest values of plant height and tillers 
number m-۲, while the lowest values of them were produced by non-nitrogen 
fertilizer. Nitrogen fertilizer treatments had significant and positive impact on 
yield attributes in both seasons (Tables٥&۹). Increasing nitrogen level up to 
۲۲۰ kg Nha-۱ significantly increased panicle numbers m-۲ and filled grains 
panicle-۱, but the increment in ۱۰۰۰- grain weight was up to ۱٦٥ kg ha-۱. 
However, increasing nitrogen rates up to ۲۲۰ kg ha-۱ reduced ۱۰۰۰-grain 
weight without significant mean with that of ۱٦٥ kgNha-۱. The rate of ۲۲۰ kg 
ha-۱ failed to lower the number of unfilled grains % comparing only with its 
proceeding rate of ۱٦٥ kg Nha-۱. The latter nitrogen level of ۱٦٥kgNha-۱ gave 
the lowest values of sterility% in both seasons (Table ۹).  

The zero nitrogen application exerted the highest values of sterility%. 
In the two  season of study, the nitrogen of ۲۲۰ and ۱٦٥ kg Nha-۱ levels were 
at apar regarding panicles number and filled grains /panicle.  At the same 
time, the treatment of zero nitrogen application recoded the lowest values of 
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yield attributes. The improvement of the yield attributes as a result of 
increasing nitrogen levels might due to increase translocation of 
photosynthesis from source to sink during grain filling as well as improving 
rice growth traits and grain filling. That might be due to stimulate the vigorous 
growth superficial roots ,increased the synthesis of cytokinins ( mainly 
Zeatian ) in roots, and delayed the appearance of the absesic  acid (ABA) 
peak in both leaves and filling grains.High ratio of Zeatian /ABA enhanced the 
synthesis of RNA, which resulted in protein synthesis for carbon assimilation 
and transportation (Yang and Sun., ۱۹۹۲). Zayed et al.(۲۰۰۷) and El-
Habat,Howidaet al.(۲۰۱۳) reached similar results. 

The nitrogen levels significantly improved and affected rice grain and 
straw yields as well as harvest index in the first and second seasons, 
respectively (Table۱۳). The grain and straw yields gradually increased as 
nitrogen levels were increases up to ۲۲۰ kgNha-۱. For rice grain yield, the 
nitrogen level of ۲۲۰kgNha-۱ gave the highest values of grain yield without 
significant differences with those released by nitrogen level of ۱٦٥ kgNha-۱ in 
both seasons of study(Table۱۳). The maximum values of straw yield were 
exerted by higher nitrogen level in the two seasons of study. Harvest index 
recorded its highest value with nitrogen level of ۱٦٥kgNha-۱ without any 
significant differences with those produced by nitrogen level of ۱۱۰ kg Nha-۱ 
in the first and second season(Table۱۳). It seems that the higher nitrogen 
level ۰f ۲۲۰ kg Nha-۱ was being ineffective in improving harvest index since it 
failed to produce more grain against straw. Moreover, increasing nitrogen 
beyond ۱٦٥kgNha-۱ significantly reduced the harvest index in the two 
seasons of study (Table ۱۳). The lowest values of yields and harvest index 
were recorded when rice plants didn't receive any applied nitrogen. A 
significant higher grain yield at the highest level of nitrogen was obtained 
,might be owing to better N uptake leading to greater dry matter production 
and its translocation to the sink .Increased panicle numbers hill-۱, filled grains 
panicle -۱ and grain weight were mainly responsible for the increased yield at 
this level of nitrogen. Majid (۲۰۱۲) and El-Habet,Howida et al.(۲۰۱۳) came to 
similar results. 
 
Table ٥: Effect of irrigation intervals and nitrogen levels on plant height, number 

of tillersm-۲ and number of panicles m-۲ of Giza ۱۷۹ rice cultivar 
during ۲۰۱۳ and ۲۰۱۳ seasons. 

Treatments Plant height(cm) Number of tillersm-۲ Number of panicles m-۲ 
۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ 

A:Irrigation intervals : 
Continuous flooding(CF) 
Irrigation every ٦ days 
Irrigation every ۹ days 

 
۹۲٫۸a 
۹۱٫۲b 
۸۸٫۷c 

 
۹۱٫۷a 
۹۰٫٥b 
۸۷٫۸c 

 
٤۹۳a 
٤۷۸b 
٤۲۷c 

 
٤۸۲a 
٤٦۹b 
٤۱۸c 

 
٤۹۰a 
٤۷٦a 
٤۲٥b 

 
٤۸۷a 
٤٦٦b 
٤۱٦c 

F. Test ** ** ** ** ** ** 
B:Nitrogen levels (kg Nha-۱): 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

 
۸٥٫۷d 
۹۰٫۳c 
۹۲٫٥b 
۹٤٫۹a 

 
۸٤٫۹c 
۸۸٫۷b 
۹۲٫٦a 
۹۳٫۸a 

 
۳۹۲d 
٤٦٥c 
٤۹٦b 
٥۱۲a 

 
۳۷۹c 
٤٥۷b 
٤۹۱a 
٤۹۸a 

 
۳۹۱d 
٤٦۲c 
٤۹۳b 
٥۰۹a 

 
۳۷٥c 
٤٥٤b 
٤۸۸a 
٤۹۷a 

F. Test ** ** ** ** ** ** 
Ax B Interaction: ** ** * * * * 
Means: followed by the same litter (s) are not significantly different, according to 
DMRT.*,** and N.S.:  Significant at ۰٫۰٥ and ۰٫۰۱ levels and not significant, respectively. 
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Table ٦:Effect of the interaction between irrigation intervals and nitrogen levels 
on plant height (cm) of Giza ۱۷۹ rice cultivar during ۲۰۱۲ and ۲۰۱۳ 
seasons 

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

۸۸٫٤g 
۹۲٫٥de 
۹٤٫۳bc 
۹٥٫۸a 

۸٥٫٤i 
۹۱٫۳ef 
۹۲٫۸d 

۹٥٫۲ab 

۸۳٫۳j 
۸۷٫۱h 
۹۰٫٥f 

۹۳٫۷cd 

۸۷٫۹e 
۹۰٫۲d 
۹۳٫٤b 
۹٥٫۳a 

۸٤٫۷g 
۸۹٫٦d 
۸۳٫۸b 
۹۳٫۹b 

۸۲٫۱h 
۸٦٫۳f 
۹۰٫۷d 
۹۲٫۲c 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 

Table ۷:Effect of the interaction between irrigation intervals and 
nitrogen levels on number of tillers/m-۲ of Giza ۱۷۹ rice 
cultivar during ۲۰۱۲ and ۲۰۱۳ seasons 

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

٤۱٦f 
٤۹۲c 
٥۲۳b 
٥٤۱a 

۳۹۷g 
٤۸۲cd 
٥۱٥b 
٥۱۹b 

۳٦۳h 
٤۲۱f 
٤٤۸e 
٤۷٦d 

٤۰٥e 
٤۸٦b 
٥۱۲a 
٥۲۳a 

۳۹۸e 
٤٥٦c 
٥۰۹a 
٥۱٤a 

۳۳٤f 
٤۲۹d 
٤٥۲c 
٤٥۸c 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 

Table۸:Effect of the interaction between irrigation intervals and nitrogen levels 
on number of panicles m-۲ of Giza ۱۷۹ rice cultivar during ۲۰۱۲ and 
۲۰۱۳ seasons. 

Nitrogen 
levels (kg 
Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

٤۱۲f 
٤۹۱cd 
٥۲۰ab 
٥۳۹a 

۳۹٤f 
٤۷۹d 
٥۱۳bc 
٥۱۷ab 

۳٦۷g 
٤۱۷f 
٤٤٦e 
٤۷۱d 

٤۰۲e 
٤۸۱b 
٥۰۱a 
٥٦٤a 

۳۹۳e 
٤٥٤c 
٥۰۷a 
٥۱۱a 

۳۲۹f 
٤۲۸d 
٤٤۹c 
٤٥٦c 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 

Table ۹: Some yield components of Giza ۱۷۹ rice cultivar as influenced by 
irrigation intervals and nitrogen levels during ۲۰۱۲ and ۲۰۱۳ seasons 

Treatments 
Number of filled 
grains/panicle 

Sterility 
percentage 

۱۰۰۰-grain weight 
(g) 

۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ 
  A.  Irrigation intervals  
Continuous flooding(CF) 
Irrigation every ٦ days 
Irrigation every ۹ days 

 
۱۱۱٫٦a 
۱۱۰٫۰a 
۹۰٫٤b 

 
۱۰۸٫۸a 
۱۰٤٫٤b 
۸٦٫۸c 

 
٥٫۰۱b 
٤٫۸۳c 
٦٫٤۹a 

 
٤٫۷۹b 
٤٫۸٤b 
٦٫٤۱a 

 
۲۷٫۱۳a 
۲٦٫٤۹b 
۲٤٫٦٤c 

 
۲۷٫۲۹a 
۲٦٫٥۷b 
۲٤٫۸٤c 

F. Test ** ** ** * ** ** 
B.Nitrogen levels (kg Nha-۱) 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

 
۸٤٫٥d 
۹۷٫٦c 

۱۱۳٫۹b 
۱۲۰٫۰a 

 
۷۹٫۲d 
۹۳٫٥c 

۱۰۸٫۸b 
۱۱۸٫۳a 

 
٦٫۰۲a 
٥٫٥٤b 
٤٫۹۹d 
٥٫۲۲c 

 
٥٫۸۷a 
٥٫٤۷b 
٤٫۹٦c 
٥٫۰۸c 

 
۲٥٫۳۹c 
۲٥٫۸٥b 
۲٦٫٥۷a 
۲٦٫٥۳a 

 
۲٥٫٦٥c 
۲٦٫۰۲b 
۲٦٫٦۸a 
۲٦٫٥۹a 

F. Test ** ** ** ** ** ** 
A x B Interaction: ** ** ** ** ** ** 
Means: followed by the same litter (s) are not significantly different, according to DMRT. 
*,** and N.S.:  Significant at ۰٫۰٥ and ۰٫۰۱ levels and not significant, respectively. 
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Table ۱۰:Effect of the interaction between irrigation intervals and 
nitrogen levels on number of filled grains/panicle of Giza ۱۷۹ 
rice cultivar during ۲۰۱۲ and ۲۰۱۳ seasons. 

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

۹۱٫۳g 
۱۰۳٫۷e 
۱۲۲٫٤c 
۱۲۸٫۹a 

۸۸٫۲h 
۱۰٥٫٥d 
۱۲۱٫۰c 
۱۲٥٫٤b 

۷٤٫۱j 
۸۳٫٥i 
۹۸٫۲f 

۱۰٥٫٦d 

۹۲٫٤g 
۱۰٥٫٤d 
۱۱۱٫٦c 
۱۲٥٫٦a 

۷۹٫۹i 
۹۲٫٦g 
۱۱۸٫۱b 
۱۲٦٫۸a 

٦٥٫٤j 
۸۲٫٥h 
۹٦٫۷f 

۱۰۲٫٤e 
Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 
Table ۱۱: Effect of the interaction between irrigation intervals and 

nitrogen levels on sterility percentage of Giza ۱۷۹ rice 
cultivar during ۲۰۱۲and ۲۰۱۳ seasons. 

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

٥٫۳۷e 
٥٫۱۰ef 
٤٫۷۲g 
٤٫۸٥fg 

٥٫٦۸d 
٥٫۲٥e 
٤٫۱۱h 
٤٫۲۹h 

۷٫۰۱a 
٦٫۲٦bc 
٦٫۱٤c 
٦٫٥۳b 

٥٫۲٦cd 
٤٫۹۹d 
٤٫٥۳e 
٤٫۳٦e 

٥٫٥۲c 
٥٫۲۰d 
٤٫۳۳e 
٤٫۳۱e 

٦٫۸٤a 
٦٫۲۲b 
٦٫۰۲b 
٦٫٥۷a 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 
Table ۱۲: Effect of the interaction between irrigation intervals and 

nitrogen levels on ۱۰۰۰-grain weight (g) of Giza ۱۷۹ rice 
cultivar during ۲۰۱۲  and ۲۰۱۳ seasons 

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

۲٦٫۱٦de 
۲٦٫۸۹bcd 
۲۸٫۰۲a 
۲۷٫٤۳ab 

۲٥٫٥٤ef 
۲٦٫۳۸cd 
۲٦٫۹۲bc 
۲۷٫۱۳bc 

۲٤٫٤۷g 
۲٤٫۲۹g 
۲٤٫۷٦g 
۲٥٫۰٤fg 

۲٦٫۲۹cd 
۲۷٫۱۱bc 
۲۸٫۲۳a 
۲۷٫٥٤ab 

۲٥٫۷٤de 
۲٦٫٤۹cd 
۲۷٫۰۱bc 
۲۷٫۰٥bc 

۲٤٫۹۲ef 
۲٤٫٤٦f 
۲٤٫۸۰f 

۲٥٫۱۸ef 
Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 
The interaction effect: 

Variation analysis of data indicated that the interaction between 
irrigation intervals and nitrogen levels had significant effect on flag leaf area 
and leaf area index in both seasons. The combinations of CF with N level of 
۲۲۰ kg Nha-۱ gave the highest values of both mentioned traits. Contrary, the 
lowest values of them were with the combination of zero nitrogen application 
and irrigation intervals of ۹ days in both seasons (Tables ۳ and ٤). The three 
combinations of CF with۱٦٥ kg Nha-۱, CF with۲۲۰ kgNha-۱ and ٦ days with 
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۲۲۰ kg were at the same level of significant in the first season, while, in the 
second season, the couple combinations of CF with۲۲۰ kg Nha-۱ and ٦ days 
with ۲۲۰ kg showed similar pattern in both traits (Table۳). Moreover, under 
long irrigation interval of ۹ days the higher nitrogen level of ۲۲۰kg Nha-۱ was 
being effective in relieving the effect of water stress on plant 
growth.Furthermore, nitrogen application at the higher rate could ameliorate 
the undesirable effect of water stress of prolonged irrigation interval of ۹ days 
by developing extensive root growth, large leaf area, more dry matter 
production and considerable net photosynthesis. The well root growth 
induced by higher nitrogen level under prolonged irrigation interval of ۹ days 
enable stressed rice plants to take an adequate water and nutrient keeping 
health growth. At the same time supplying plant by an adequate nitrogen 
could delay early aging in the terms of senescence happened by water stress 
ensuring optimum growth and yield even with water stress.  

Data listed in Tables ٦&۷ indicated that the interaction between 
irrigation intervals and nitrogen levels had significant effect on plant height 
and tillers number in both seasons. The combination of nitrogen level of ۲۲۰ 
kg Nha-۱ and continuous flooding produced the highest values of plant height 
and tillers numberhill-۱ in both seasons without any significant differences with 
those produced by the same nitrogen level with irrigation interval of ٦ day in 
in ۲۰۱۲ and ۲۰۱۳, respectively. The lowest means of plant height and tillers 
number were recorded when rice plant irrigated every ۹ days under zero 
nitrogen level in both seasons of study.  That means increasing nitrogen 
could alleviate the stress effect of water on growth (Majid, ۲۰۱۲) 

The interaction between irrigation intervals and nitrogen level had 
significant effect on number of paniclem-۲, number of filled grains panicle-۱, 
sterility%, and ۱۰۰۰-grain weight in both seasons of study. The combination 
of CF and nitrogen level of ۲۲۰ kg Nha-۱ produced the highest value of 
panicles number without significant differences with those produced by the 
same nitrogen level under ٦-day interval (Tables۸).  The worst combination 
was zero nitrogen level with ۹-days interval. As for, filled grains panicle-۱, the 
lowest values of filled grainspanicle-۱ were obtained by the combination of 
zero nitrogen level and ۹-days interval in both seasons (Table۱۰). The 
combination of higher nitrogen level of ۲۲۰ kg Nha-۱ with CF and ٦-days 
interval gave the highest values of filled grainspanicle-۱ in the first and second 
seasons, respectively. The lowest mean of sterility% was recorded with the 
combination of higher nitrogen level of ۲۲۰ kgNha-۱ with CF, while the 
maximum values of sterility% was recorded when rice plants didn't receive 
any nitrogen under the irrigation interval of ۹ days(Table۱۱). Regarding ۱۰۰۰-
grain weight, the highest means of ۱۰۰۰-grain weight was recorded when rice 
plants were fertilized by the nitrogen level of ۱٦٥ kg Nha-۱ under continuous 
flooding in both seasons (Table۱۲).The last combination statically came at 
the same group with the combination of  ۲۲۰ kg Nha-۱ under continuous 
flooding. The lowest means of ۱۰۰۰-grain weight were produced by the 
combination of zero nitrogen level and interval of ۹ days in both seasons of 
study (Table۱۲). Majid (۲۰۱۲) reported similar findings. 
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The interaction between irrigation intervals and nitrogen level had significant 
effect on grain and straw yields in ۲۰۱۲ and ۲۰۱۳ seasons, respectively 
(Table۱٤). The combination of CF irrigation treatment and nitrogen level of 
۱٦٥ kg Nha-۱ gave the highest values of grain yield in both seasons (Tables 
۱٤), while, the combination of ۲۲۰ kg Nha-۱ and ٦ days interval gave the 
highest value of straw yield in the two seasons of study (Table۱٥).  Data 
analysis variation indicated that the combinations of CF with ۱٦٥ and 
۲۲۰kgNha-۱, and ٦-days interval with the same two levels were placed at the 
same category of significant. The rice straw yield recorded its highest value at 
the combination of ۲۲۰kgNha-۱ and ٦-days interval in both seasons 
(Table۱٤&۱٥). Grain and straw yields recorded their lowest means at the 
combination of zero nitrogen application and ۹-days interval in the two 
seasons of study. From current deliberations, the increasing nitrogen level up 
to ۲۲۰ kg could combat the harmful of water stress induced by prolonged 
irrigation interval of ۹ days. Similar data had been claimed by Majid (۲۰۱۲). 
 
Table ۱۳: Effect of irrigation intervals and nitrogen levels on grain yield, 

straw yield and harvest index of Giza ۱۷۹ during ۲۰۱۲ and 
۲۰۱۳ seasons. 

Treatments 
Grain yield (tha-۱) Straw yield (tha-۱) Harvest index 

(HI) 
۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ 

A. Irrigation intervals  
Continuous flooding 
Irrigation every ٦ days 
Irrigation every ۹ days 

 
۸٫۷۹a 
۸٫٥٦a 
٦٫۲۹b 

 
۸٫۸٦a 
۸٫٦۷a 
٦٫۳٥b 

 
۱۱٫۹۹a 
۱۲٫۰۸a 
۹٫۲۷b 

 
۱۲٫۱۳a 
۱۲٫۲۷a 
۹٫٤۸b 

 
٤۲٫۲٦ 
٤۱٫۱۹ 
٤۰٫۱۳ 

 
٤۲٫۱۲ 
٤۱٫۲۲ 
۳۹٫۸۳ 

F. Test ** ** ** ** NS NS 
B.Nitrogen levels (kg Nha-۱.): 
Control  
۱۱۰ 
۱٦٥ 
۲۲۰ 

 
٥٫۱۸c 
۷٫۹٥b 
۹٫۰۲a 
۹٫۳٦a 

 
٥٫۲۳c 
۸٫۰۱b 
۹٫۱٤a 
۹٫٤٥a 

 
۷٫۷۲d 
۱۱٫۰٦c 
۱۲٫۲۷b 
۱۳٫۳۸a 

 
۷٫۸۳d 
۱۱٫۲۹c 
۱۲٫٤۱b 
۱۳٫٦٤a 

 
۳۹٫۹۲c 
٤۱٫۷۱a 
٤۲٫۱۹a 
٤۰٫۹۷b 

 
٤۰٫۰۱c 
٤۱٫۳۹a 
٤۱٫۹٦a 
٤۰٫۸٦b 

F. Test ** ** ** ** ** ** 
Ax B Interaction: ** ** * * NS NS 
Means: followed by the same litter (s) are not significantly different, according to DMRT. 
*,** and N.S.:  Significant at ۰٫۰٥ and ۰٫۰۱ levels and not significant, respectively. 
 
Table ۱٤:Effect of the interaction between irrigation intervals and 

nitrogen levels on grain yield (tha-۱)of Giza ۱۷۹ rice cultivar 
during ۲۰۱۲ and ۲۰۱۳ seasons.  

Nitrogen levels 
(kg Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
Continuous 

flooding 
Irrigation 
every ٦ 

days 

Irrigation 
every ۹ 

days 
۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

٥٫٤٤ef 
۹٫۱٥b 
۱۰٫٤۳a 
۱۰٫۱٤a 

٥٫۲٤f 
۸٫۷۱b 
۹٫۹٦a 
۱۰٫۳۲a 

٤٫۸۸f 
٥٫۹۷e 
٦٫٦۸d 
۷٫٦۳c 

٥٫٦۰ef 
۹٫۱۲b 
۱۰٫٥٥a 
۱۰٫۱۸a 

٥٫۳۱fg 
۸٫۷۷b 
۱۰٫۱۳a 
۱۰٫٤٥a 

٤٫۷۹g 
٦٫۱۳de 
٦٫۷٤d 
۷٫۷۲c 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
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Table ۱٥: Effect of the interaction between irrigation intervals and 
nitrogen levels on straw yield (tha-۱) of Giza ۱۷۹ rice cultivar 
during ۲۰۱۳ and ۲۰۱۳ seasons.  

Nitrogen levels (kg 
Nha-۱) 

Irrigation intervals 
۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ days 

Irrigation 
every ۹ days 

Continuous 
flooding 

Irrigation 
every ٦ days 

Irrigation 
every ۹ days 

۰ 
۱۱۰ 
۱٦٥ 
۲۲۰ 

۷٫۸٦h 
۱۲٫۳۷d 
۱۳٫۷٤bc 
۱۳٫۹۸b 

۷٫۹۲h 
۱۲٫۱٦d 
۱۳٫۳۲c 
۱٤٫۸۷a 

۷٫۳۹h 
۸٫٦٤g 
۹٫۷٦f 

۱۱٫۲۸e 

۷٫۹۷f 
۱۲٫٤۳c 
۱۳٫۸٦b 
۱٤٫۲٤b 

۸٫۰۳f 
۱۲٫۳۱c 
۱۳٫٥۹b 
۱٥٫۱٦a 

۷٫٤۹f 
۹٫۱۳e 
۹٫۷۸e 
۱۱٫٥۲d 

Means: followed by the same litter (s) are not significantly different, according to DMRT. 
 

Water relations 
Data listed in Table ۱۷ refer that irrigation intervals had marked 

variation in total applied water, water save% and water use efficiency in both 
seasons. The continuous flooding (CF) had the highest values of total applied 
water, while the prolonged irrigation interval of ۹ days recorded the minimum 
values of total applied water. The irrigation interval of ۹ days gave the 
maximum amount of water save and the CF treatment gave the least amount 
of water save. The intermittent irrigation interval of ٦ days clearly mediated 
the two irrigation treatment intervals in amount of water save. Interestingly, 
the highest mean of water use efficiency was obviously recorded by the 
irrigation interval every ٦ days with slightly yield reduction. The prolonging 
irrigation interval every ۹ days gave the highest value of yield reduction and 
water save%, but it gave the lowest values of water use efficiency.   
Therefore, irrigation interval every ٦ days could be recommended under drill 
seeded rice based on water use efficiency and other water relations (Tables 
۱٦ and ۱۷).Similar data had been reported by Zayed et al. (۲۰۰۷)and Majid 
(۲۰۱۲). 

Data in Table ۱۸ showed that the tested nitrogen levels markedly 
varied in their effect of water use efficiency in both seasons. The lowest 
values of water use efficiency were produced by zero nitrogen level, while the 
highest values of water use efficiency were produced by the highest nitrogen 
level of ۲۲۰ kg Nha-۱. It was observed that the combination of nitrogen level of 
۲۲۰kgNha-۱ and irrigation interval of ٦ day gave the highest values of water 
use efficiency in both seasons (Table ۱۸). Furthermore, under both irrigation 
intervals of ٦ and ۹ days, increasing nitrogen level linearly increased water 
use efficiency up to ۲۲۰ kg Nha-۱. At the same time, under continuous 
flooding the increasing water use efficiency was recorded up to only ۱٦٥ kg 
Nha-۱ and the water use efficiency was decreased with high nitrogen level of 
۲۲۰kgNha-۱. Similar data was claimed by Majid(۲۰۱۲). 

From going discussion, it could be concluded that application of 
nitrogen at the rate of ۱٦٥ and/or ۲۲۰ kg Nha-۱ was found to be optimum for 
rice growth; yield and water use efficiency as well as water save allied with ٦ 
days irrigation intervals for drilled Giza ۱۷۹ rice variety. The increasing 
nitrogen level up to ۲۲۰ kg Nha-۱ showed ability to relief the undesirable effect 
of water shortage under prolonged irrigation interval keeping high yield and 
reasonable WUS as well as water save even with water stress plus the others  
drill-seeded rice's advantages.  
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Table ۱٦: Water use for ۲٥ days before starting irrigation treatments 
m۳ha-۱., water use through irrigation treatments m۳ha-۱ and 
total water usedm۳ha-۱ during ۲۰۱۲and ۲۰۱۳ seasons. 

Irrigation treatments 

Water used 
before 

treatments 

Water used 
trough treatments 

(m۳ha-۱) 
Total water used 

(m۳ha-۱) 

۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ ۲۰۱۲ ۲۰۱۳ 
Continuous flooding  (CF) 

۲۸۸٦٫٥ ۲۷۹٥٫۸ 
۹٥۱۸٫۷ ۹٤۲٤٫٦ ۱۲٤۰٥٫۲ ۱۲۲۲۰٫٤ 

Irrigation every ٦ days ۸٦٥۸٫٤ ۸۷۱۸٫۳ ۱۱٥٤٤٫۹ ۱۱٥۱٤٫۱ 
Irrigation every ۹ days ۷۱۸٦٫٥ ۷۰٤۱٫۸ ۱۰۰۷۳٫۰ ۹۸۳۷٫٦ 

 
Table۱۷:Some water relations of Giza ۱۷۹ cultivar as affected by 

irrigation intervals under drill-seeded rice during ۲۰۱۲ and ۲۰۱۳ 
seasons. 

 
Table ۱۸:Effect of the interactionbetween irrigation intervals and 

nitrogen levels on water use efficiency during ۲۰۱۲ and ۲۰۱۳ 

Nitrogen levels (kg 
Nha-۱) 

۲۰۱۲ ۲۰۱۳ 

Continuous 
flooding 

Irrigation 
every ٦ 

days 
Irrigation 

every ۹ days 
Continuous 

flooding 
Irrigation 

every ٦ days 
Irrigation 

every ۹ days 

Control  ۰٫٤۳۹ ۰٫٤٥٤ ۰٫٤۸٤ ۰٫٤٥۸ ۰٫٤٦۱ ۰٫٤۸۷ 
۱۱۰ ۰٫۷۳۸ ۰٫۷٥٤ ۰٫٥۹۳ ۰٫۷٤٦ ۰٫۷٦۲ ۰٫٦۲۳ 
۱٦٥ ۰٫۸٤۱ ۰٫۸٦۳ ۰٫٦٦۳ ۰٫۸٦۳ ۰٫۸۸۰ ۰٫٦۸٥ 
۲۲۰ ۰٫۸۱۷ ۰٫۸۹٤ ۰٫۷٥۷ ۰٫۸۳۳ ۰٫۹۰۸ ۰٫۷۸٥ 
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تاثیر فترات الري و معدلات النتروجین علي إ نتاجیة المیاة ، نمو و محصول الأرز للصنف 

 تحت طریقة الزراعة بالتسطیر۱۷۹جیزة 
 .احمد محمد محمد الأختیار

مرك��ز البح��وث –معھ��د بح��وث المحاص��یل الحقلی��ة  -كف��ر الش��یخ–س��خا -مرك��ز البح��وث و الت��دریب ف��ي الأرز
 .مصر-الزراعیة

 ۲۰۱۳و ۲۰۱۲مص��ر خ��لال موس��مي –حقلیت��ان بمحط��ة بح��وث س��خا الزراعی��ة بكف��ر الش��یخ  اقیم��ت تجربت��ان
وك�ذلك  ۱۷۹تحدید معدلات النتروجین المثلي للارز التسطیر تحت فترات ري مختلفة یاستخدام الصنف جیزة  الى  وتھدف

.   المتعامدة  في اربعة مك�ررات اقیمتالتجارب في تصمیم الشرائح  .دور النتروجین في تخیف الأثر الضار لنقص میاة الري
ایام  في الشرائح الأفقیة اما   الشرائح الراس�یة وزع�ت بھ�ا  ۹و٦،)الغمرالمستمر( ۳وزعت فترات الري  و ھي ا لري كل 

و یمك�ن تلخ�یص النت�ائج كم�ا یل�ي ، وج��د ان .  ھكت�ار/كج�م نت�روجین  ۲۲۰و۱٦٥، ۱۱۰،مع�دلات النت�روجین و ھ�ي ص�فر 
دلیلمس�احةالورقة و مساحة ورقة العلم. ول ومكوناتة تأثرت معنویا بفترات الري في موسمي الدراسةصفات النمو و المحص

الس�نبلة  و وزن الأف /المت�ر المرب�ع و ع�دد الحب�وب الممتلئ�ة/و محتوي الكلورفیل و طول النبات و عدد الأف�رع و الس�نابل 
ام�ا ع�دد الأی�ام .  ای�ام ۹یادة طول فترات الري  حت�ي الھكتار نفصت بز/ الھكتارو القش طن / حبة و محصول الحبوب طن

دلیل الحصاد لم یت�اثر . ایام ۹من الزراعة حتي الطرد والنسبة المئویة للحبوب الفارغة قد ذادت  معنویا مع  فترة الري كل 
ك�ان عل�ي نف�س ای�ام  ٦وق�د وج�د ان المعامل�ة الغم�ر المس�تمر و ال�ري ك�ل . معنویا بفت�رات  ال�ري  ف�ي  موس�مي  الدراس�ة 

وع��دد  ۲م/الدرج��ة م��ن المعنوی��ة ب��دون ف��رق معن��وي خصوص��ا ف��ي محص��ول الحب��وب بینم��ا أ ظھ��رت ص��فتي ع��دد الس��نابل 
ایام اعلي كفاة اس�تخدام  ٦اعطت معاملة الري كل . ۲۰۱۲السنبلة  نفس المستوى من المعنویة خلال موسم/الحبوب الممتلئة

ای�ام اعط�ت اكب�ر  ۹علي ال�رغم م�ن ان المعامل�ة ك�ل %   ٥٫۷۸ - ٦٫۹۳ من میاة   مع توفیركمیة من میاة الري ترواحت 
الاانھ�ا س�جلت اعل�ي ق�در م�ن نق�ص المحص�ول و ل�ذا اعط�ت اق�ل كف�اءة ف�ي % ) ۱۹٫٥ال�ي  ۱۸٫۸( قدر م�ن ت�وفیر الیم�اة 

وجد ان جمیع الصفات المدروسة تأثرت معنویا بمعدلات النتروجین و ذادت بزیادة معدلات النت�روجین حت�ي .دام المیاةاستخ
ھكت�ار ف�ي ك�لا /كج�م نت�روجین  ۱٦٥ھكتار ب�دون ف�رق معن�وي م�ع المع�دل /كجم نتروجین ۲۲۰اعلي معدل نتروجین وھو 

ھكت�ار /كج�م  ۱٦٥قلت معنویا مع زیادة معدلات النتروجین حت�ي  وجد ایضا ان النسبة  المؤیة للحبوب الفارغة .الموسمین 
وجد ایضا ان كفاءة استخدام المیاة ق�د ذادت . و لكن بدات تزید عند اعلي معدل بدون فرق معنوي مع المعدل المذكور سابقا

و دلیل مس�احة الأوراق  وجد ان التفاعل بین عوامل الدراسة اثر معنوي علي مساحة ورقة العلم. بزیادة معدلات النتروجین
و النس�بة  المئوی�ةللحبوب الفارع�ة  و وزن  و ع�دد الحب�وب الممتلئ�ة  بالس�نبلة ۲-و طول النب�ات و ع�دد الأف�رع و الس�نابل م

الألف حبة و محصول الحبوب و القش  في كلا موسمي الدراسةبینما ل�م  تت�اثر ص�فة ع�دد الای�ام م�ن الزراع�ة حت�ي الط�رد 
و ج�اءت نت�ائج التفاع�ل لتؤك�د افض�لیة . ودلیل الحصاد بالتفاعل بین عوامل الدراسة في ك�لا الموس�مین،محتوى الكلوروفیل 

حیث اعطت اعلي كفاءة  في استخدام میاةالري ودون نقص في محصول ،۱-كجم نیتروجین ھكتار ۱٦٥ایام مع  ٦الري كل 
نویا في تخفیف الاثر الضار الناتج من نق�ص المی�اة كان لزیادة معدلات الأزوت تحت فترات الري الطویلة اثرا مع. الحبوب

 .علي نمو و محصول الأرز التسطیر و كفاءة استخدام المیاة
للحص�ول عل�ي اعل�ي ق�در م�ن  ۱-كجم ھكت�ار ۱٦٥یمكن التوصیة بالري كل ستة ایام واضافة معدل النتروجین 

ای�ام  كم�ا ھ�و س�ائد ف�ي  ۹تطوی�ل فت�رات ال�ري ال�ي  وایض�ا ف�ي حال�ة. توفیر المیاة و معدل ع�الي م�ن كف�اءة اس�تخدام المی�اة
مع الأرز التسطیر لضمان محص�ول ع�الي و اعل�ي  ۱-كجم ھكتار ۲۲۰نھایات الترع یمكن زیادة معدلات النتروجین لتكون 

 . عائد من وحدة الأرض و المیاة

 ۹۱٦ 
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