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ABSTRACT 
 

Strategies of regulated irrigation and fertilization are one of the most practical ways in saving irrigation water and N-fertilizer of 

farmland in Egypt. Irrigation intervals and anhydrous ammonia injection were studied using Giza178 rice cultivar at the Experimental 

Farm of Rice Research and Training Center (RRTC), Sakha Agriculture Research Station, Kafr El-Sheikh, Egypt, during 2017 and 2018 

seasons. To compare different levels of anhydrous ammonia (82 % N) with urea and various irrigation intervals on yield and yield 

attributes of Giza 178 rice cultivar as well as water use efficiency (WUE). Four irrigation intervals treatments namely; W1 (continuous 

flooding), W2 (irrigation every 4 days), W3 (irrigation every 8 days) and W4 (irrigation every 12 days) with three rates of anhydrous 

ammonia; T1=195 kg N/ha (80 units/fed), T2= 165 kg N/ha (70 units/fed), T3=143 kg N /ha (60 units/fed) plus check treatment, T4= 

165 kg N/ha as form urea (70 units/fed) were used. The field experimentwas laid out in strip design with four replications.The main 

obtained results indicated that Giza178 produced higher grain yield and its attributes under continuous flooding (W1) without any 

significant decrease in yield up to irrigation every 8 days (W3) and significantly decreased underirrigation every 12 days (W4) treatment 

in both seasons.The application of anhydrous ammonia at the rate of195kg N /ha (T1)significantly increased rice yield and relatively 

mitigated the undesirable effect of water stress resulted in increase the water use efficiency (WUE) and water saved %.The values of 

water saved were (22.99 and 22.60%) underirrigation every 8 days (W3) when combined withanhydrous ammonia at the rate of 195kg 

N /ha (T1) compared to continuous flooding, while,the water saved under W4 was about 25.47 and 25.43% but with reduction in grain 

yield (9.47 and 10.04 %) in 2017 and 2018seasons respectively.The interaction betweenanhydrous ammonia at the rate of 195 kg N /ha 

(T1)integrated with irrigation every 8 days (W3) treatments under drill seeded method had significant positive effect on grain yield and 

water savewhich can help savingirrigation water and increase the productivity. 
  

INTRODUCTION 
 

Overall world, rice crop is considered as one of the 

major important food crops.  It is rated as staple food for 

more than half of the world population. In Egypt, rice crop 

is ranked as is one of the most important cereals. Rice 

consumes so much irrigation water as compared with other 

crops and most of the Egyptian rice genotypes are grown 

under continuous flooding with almost five cm depth of 

standing water during the growing season.The limitation of 

water resources and the remarkable increase in population 

should force the research workers to find different ways for 

saving water without significant reduction in rice 

yield.Releasing medium and short duration varieties saved 

about 30 to 33 % of irrigation water. Water input can be 

reduced by reducing water depth in rice field (3 cm depth), 

irrigate the field up to soil saturation and using different 

irrigation intervals (Ghanem and BadawiTantawi, 1999). 

The amount of water saved due to increasing irrigation 

intervals ranged from about 19 to 39%.  

El-Wehishy and Abd El-Hafez (1998) indicated 

that grain yield and yield components of rice significantly 

decreased by increasing the irrigation intervals up to 14 

days. El-Refaee et al. (2005) demonstrated that the grain 

yield was not affected by irrigation intervals when rice 

fields are irrigated either every 4 or 8 days without any 

significant difference between them. 

Direct seeded rice (Oryza sativa L.) with 

emphasized on drill seeded rice is considered the future 

avenue and pertinent for increasing rice productivity and 

cropping intensity compared with highly production cost of 

transplanting rice. Among the biotic factors, water and 

nitrogen is considered the most important interactive 

phenomena which closely affect rice production under drill 

seeded method (El-Kallawy, 2018). 

Dalling (1985) indicated that nitrogen is essential 

nutrient to the rice plant, with about 75 % of leaf N linked 

with chloroplasts, which are physiologically influential in 

dry matter accumulation out of photosynthesis. Through 

vegetative stage, nitrogen enhances growth and tillering, 

which defines the potential number of panicles (Mae, 

1997). Nitrogen contributes to spikelets production during 

the early panicle initiation promodia and contributes to sink 

size by decreasing the number of degenerated spikelets and 

increasing hull size during the late panicle formation. 

Nitrogen helps carbohydrate to accumulation in culms and 

leaf sheaths during the booting period and in grain during 

the grain-filling period by being a component of 

photosynthesis process (Mae, 1997). 

Rice plant could be defined as a plant which prefers 

ammonium form than nitrate form of nitrogen. Ammonium 

(NH4
+
) is one of the two inorganic nitrogen sources used 

by rice plants (NH4
+
and NO3

-
) under many circumstances 

which can improve the capacity of rice plant to tolerate 

water stress Guoet al.,(2007). Anhydrous ammonia is 

usually applied as a pre-plant fertilizer to supply nitrogen 

for cereal crops. 

Anhydrous ammonia which is a raw material of 

nitrogen fertilizers with 82 % nitrogen content was used for 

fertilization as an economic ways. Ammonia gas (NH3) is 

highly reactive and ionises to ammonium (NH4
+
) ions in 

the presence of water. Ammonium ions have a positive 

charge and immediately adsorbed at surfaces of clay 

particles and organic matter which has a negative charge. 

This strong attraction reduces the losses of ammonia to the 

atmosphere or by leaching into the soil (Hartz et al, 2000). 

The use of anhydrous ammonia has been raised 

rapidly through last decade as an alternated efficient N-

material (El-Mneasy, 2002). Abdel Kader (2002) reported 

that anhydrous ammonia is an inexpensive nitrogen 

fertilizer source than other commercial nitrogen sources 

(urea, ammonium sulphate and nitrate). Anhydrous 

ammonia is a squeezed gas; it must be injected in the soil 

to prevent losses from vaporization. When soil conditions 

are favorable for injection and closure of the injection 

channel, ammonia is an effective source of nitrogen for 

crops. Because anhydrous ammonia needs to go through 
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the nitrification process, it is more resistant to losses from 

the soil by leaching or denitrification. 

The current study aimed to compare two inorganic 

nitrogen sources (anhydrous ammonia and urea) and its 

reflection on rice grain yield of Giza178. Also, to find out 

the most effective irrigation intervals on rice grain yield 

and identify the best integrated nitrogen sourceswith 

irrigation intervals which save water and alleviate the 

hazard effect of water stress.  
 

MATERIALS AND METHODS 
 

 A two-yeas field experiment was conducted at the 

Experimental Farm of Rice Research and Training Center 

(RRTC), Sakha Agriculture Research Station, Kafr El-

Sheikh, Egypt, during 2017 and 2018 seasons, to study the 

impact of different levels of anhydrous ammonia (82 % N) 

and various irrigation intervals on growth, yield and yield 

attributes of Giza 178 rice cultivar as well as water use 

efficiency (WUE). The treatments of irrigation intervals i.e. 

continuous flooding (W1), irrigation every 4 days (W2), 

irrigation every 8 days (W3) and irrigation every 12 days 

(W4) were conducted. After drilling the plots were 

irrigated every six - days intervals after sowing up to 30 

days then the water treatments were applied according to 

experimental treatments.The field experiments were laid 

out in strip plot design with four replications. Nitrogen 

treatments as form of anhydrous ammonia namely; 

T1=195 kg N/ha (80 units/fed), T2= 165 kgN/ha 

(70units/fed), T3=143 kg N /ha (60 units/fed) plus check 

treatment, T4= 165 kg N/ha as form urea (70 units/fed) 

were used under drill seeded method in both seasons. Soil 

chemical analysis of the experimental site in the two 

studied seasons was as the follow:  
 

Table1. Some mechanical and chemical characteristics 

of the used soil in 2017 and 2018 seasons. 

Piratical size distribution 2017 season 2018 season 

Sand % 

Silt % 

Clay % 

26.30 

28.64 

45.06 

27.30 

29.50 

43.20 

Texture class Clayey Clayey 

pH (1:2.5 soil water suspension) 

Ece (soil paste extracted at 25 C˚ 

dS.m-1) 

OM (organic matter) % 

Total carbonate % 

8.10 

3.00 

1.65 

1.65 

8.00 

3.10 

1.55 

1.78 

Soluble cations, meq. l-1 (soil paste ):   

Ca 

Mg 

K 

Na 

9.5 

3.94 

1.76 

14.8 

10.00 

4.50 

2.00 

14.50 

Soluble anions, meq. l-1(soil paste )   

CO3 

HCO3 

Cl 

SO4 

8.30 

15.7 

8.10 

3.00 

7.40 

12.90 

7.50 

3.20 

Total N (ppm) 

Available Ammonium (ppm)   

Available Nitrate (ppm) 

Available P (ppm) 

Available K (ppm) 

556.00 

18.30 

15.40 

10.00 

230.00 

460.00 

17.10 

14.20 

10.50 

243.50 
 

The experimental sites were prepared (plowed two 

times and well dry leveled). The drilled plots were 

fertilized with phosphorus in the form of calcium mono 

phosphate (15% P2O5) was added to dry soil during land 

preparation according to recommended dose (36.9 kg 

P2O5/ha) while zinc fertilizer was added as ZnSO4 at the 

rate of 10 kg/fed by mix ZnSO4 with sand and broadcast 

immediately after drilling.Potassium fertilizer at the rate of 

57.12 kg K2O/ha was applied during land preparation. 

Clean seeds at the rate of 119 kg seeds/ha was cultivated 

using drilling machine with 17 cm space among the rows. 

Anhydrous Ammonia (AA) (82% N) was injected 5 days 

before planting at 20 cm depth in the soil, while nitrogen in 

the form of urea (46.5 % N) was added as splits, in three 

equal splits, 1/3 incorporated in the dry soil, 1/3 at panicle 

initiation stage and the last one was applied at late booting 

stage. Saturn 50% at the rate of 7.5 liters/ha was to control 

weeds. Saturn was dissolved in 350 liters of water/ha and 

sprayed four days after sowing.  

Studies characters 
Leaf area index (LAI) was calculatedas 

follows:Leaf area of a fixed number of hills / Ground area 

occupied by these hills. 

Chlorophyll content (uE= uMole m
-2

S
-1
) was 

estimated in flag leaf at late booting period using 

chlorophyll meter (chlorophyll content was determined 

using chlorophyll fluorometer model OPT-SCIENCES 

OS-30) Optie-sciences, Inc. USA. Five leaves were 

randomly chosen and measured from the widest part of the 

leaf of the main culm in each plot.Five days before 

harvesting; number of panicles was counted using wood 

frame 17 x 10 cm randomly in each plot and was computed 

to number of panicles per m
2
. Moreover, ten panicles were 

randomly collected, to estimate weight and length of 

panicle, number of filled and unfilled grains and 1000- 

grain weight were estimated. The grain and straw yield 

weight for each plot were recorded after proper sun drying 

and then converted into t/ha. The grain yield was adjusted 

at 14% moisture.  All of the collected data were subjected 

to the standard statistical analysis and the difference among 

the treatment means were compared according to Duncan's 

Multiple Range test (M-STAT) at 0.05 levels (Gomez and 

Gomez, 1984). 

Water Relations 

Water pump provided with a calibrated water meter 

was used for water measurements a long rice season. 

Water use efficiency (WUE) was calculated as weight of 

grains per unit of water used (kg grain/m
3
 water). 

According to Israelsen and Hansen (1962) as follows: 
WUE = Rice grain yield (kg/ha.) / Total water used (m3/ha.) 

 

RESULTS AND DISCUSSION 
 

Leaf area index (LAI), chlorophyll content of flag 

leaf, number of panicle (m
2
) and panicle weight (g) of 

Giza178 rice cultivar as effected by different irrigation 

intervals and both anhydrous ammonia and urea are 

presented in Table 2.Data revealed that both leaf areaindex 

and chlorophyll contentreached to maximum values under 

continuous flooding (W1), irrigation every 4 days (W2) 

and irrigation every 8 days (W3) while, irrigation every 12 

days (W4) significantly decreased leaf area index and 

chlorophyll content in 2017 and 2018 seasons. Data in the 

same table exhibited that the number of panicle (m
2
) and 

panicle weight (g) reached to the greatest values under W1 

and gradually decreased under W2, W3 and W4 
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respectively. The available water enhances nutrient 

availability and improved nutrients uptake by plants; in 

contrast, most of the physiological processes inside the 

plant such as protein synthesis, photosynthesis, respiration, 

and nucleic acid synthesis are affected negatively by water 

shortage. Moreover, water stress causes inhibition the 

activities of many enzymes and leads to changes in the 

ultra-structures of plant tissues. These findings agreed with 

those obtained by El- Refaee et al, (2008), Castilo et al., 

(2006), Roshan et al., (2013) and El-Kallawy (2018) who 

indicated that the water holding for 10 days gave the 

lowest values of estimated growth parameters of rice. 

Concerning to, the effect of nitrogen treatments, 

data in Table 2 indicated that the application of anhydrous 

ammonia at the rate of 195 kg N/ ha (T1) gave the highest 

values of all  studied characters followed by the 

applications of anhydrousammonia (T2) and urea (T4) at 

the rate of 165kg N/ ha ) which, gave almost the same 

value. On the other side, the addition ofanhydrous 

ammonia at the rate of 143 kg N/ ha (T3) show the lowest 

values of previous studied characters in both seasons.The 

advantages of anhydrous ammonia injection for rice are: 

(a) the nitrogen stays available to the plant up to harvest; 

(b) residual nitrogen moves down the soil profile lightly 

but remains in the root zone (0-30cm). This residual N is 

then available for a subsequent crop because it is not lost to 

deep leaching or volatilization. (c) Losses of ammonia 

from anhydrous ammonia were very low compared to urea 

fertilizer that will help to increase the nitrogen use 

efficiency for plant (Rogers, 2016).  It can be easily 

observed that anhydrous ammonia and urea gave the same 

effect on the most studied character when added at the 

same rate of 165kg N/ ha (T2 or T4). The interaction 

between irrigation intervals and anhydrous ammoniahad 

significant effects on leaf area index (LAI) as well as 

chlorophyll content in flag leaf of Giza178 in 2017 and 

2018 seasons. Data revealed that combination of 

anhydrous ammonia at the rate of 195 kg N/ha (T1) with 

each of continuous flooded (W1) and irrigation every 4 

days (W2) gave the highest values of LAI, while the 

integrated of anhydrous ammonia at the rate of 165 kg 

N/ha (T2) with each of W1 and W2 followed by T4 (urea) 

under only continuous flooding (W1). 

 

Table 2. Leaf area index (LAI), chlorophyll content (uE) of flag leaf, number of panicle/m
2
 and panicle weight (g) 

of Giza178 rice cultivar as affected by irrigation intervals and nitrogen fertilizer treatments in2017and 

2018 seasons 

Treatments 

2017 season 2018 season 

Leaf area 

index (LAI) 

Chlorophyll 

content (uE) 

No. of 

panicle /m2 

Panicle 

weight /g 

Leaf  

areaindex(LAI) 

Chlorophyll 

content (uE) 

No. of  

panicle /m2 

Panicle 

weight/g 

Irrigation (A) 

W1 

W2 

W3 

W4 

 

5.82a 

5.64a 

5.23ab 

4.41b 

 

0.819a 

0.795a 

0.736b 

0.707b 

 

582.10a 

575.05b 

567.87c 

560.65d 

 

1.823a    

1.79b    

1.77b    

1.66c 

 

6.18a 

5.87ab 

5.47b 

4.64c 

 

0.820a 

0.788ab 

0.737ab 

0.707b 

 

586.80a 

579.15b 

572.93c 

555.32d 

 

2.07a    

2.02ab    

1.92bc    

1.87c 

F. Test * * ** ** * * ** ** 

Nitrogen fertilizers (B) 

(T1) 

(T2) 

(T3) 

(T4) 

 

6.10a 

5.12b 

4.83b 

5.03b 

 

0.805a 

0.773b 

0.716c 

0.776b 

 

594.57a 

571.95b 

544.50c 

574.65b 

 

1.96a    

1.74b    

1.58c    

1.75b 

 

6.34a 

5.37bc 

5.00c 

5.46b 

 

0.814a 

0.767b 

0.715c 

0.775b 

 

599.77a 

574.73b 

539.85c 

579.85b 

 

2.19a    

1.93b    

1.82c    

1.94b 

F. Test ** ** ** ** ** ** ** ** 

Interaction:  AXB * * * * * * * * 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding 

W2= Irrigation every 4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

It is clear from the results that the highest rate of 

anhydrous ammonia produced the greatest value of LAI 

when combined with all the irrigation treatments compared 

with tested nitrogen treatments. The increase of the leaf 

area index of tested rice cultivar could be attributed to 

adequate amount of water and nitrogen around roots zoon 

increased nitrogen uptake resulted in cell division, 

elongation and consequently increases the plant growth.  

 As for, the effect of the interaction of irrigation 

intervals with nitrogen treatments on chlorophyll content in 

flag leaf of Giza178 rice cultivar are exhibited in Table 3. 

Data indicated that the highest values of 

chlorophyll content was found when anhydrous ammonia 

(T1) combined with each of W1, W2 and W3 followed by 

both T2 and T4 when integrated with W1 and W2 in both 

seasons. The lowest values of chlorophyll content were 

observed when applied 143kg N/ ha (T3) as formof 

anhydrous ammonia under irrigation every 12 days (W4).  

The increase in chlorophyll content may be due to 

the addation of anhydrous ammonia or urea increased the 

availability of nitrogen that increase the absorption of 

nitrogen and consequently, increase chlorophyll formation.  

Regarding to, number of panicles/m
2
and panicle 

weight (g) of Giza 178 rice cultivar as affected by the 

interaction between irrigation intervals and nitrogen 

fertilizer treatments are presented in Table 4. Data 

demonstrated that integration of T1 with each of all 

irrigation treatments surpassed the other fertilizer 

treatments when combined with the same irrigation 

treatments under study in both seasons. The highest values 

of number of panicles were observed when T1 combined 

with W1, W2 and W3. In contrast, the lowest value in 

number of panicles/m
2
was found when T3 was combined 

with each of irrigation treatments without any significant 

differences among them. It can be easily noticed that 

application of 165 kg N/ ha (T2) as form of either 

anhydrous or urea gave nearly the same values of number 

of panicles whenapplied under all the irrigation intervals 

under study and came in the second rank after T1 when 

combined with each the same irrigation treatments. The 
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increase in number of panicles could be attributed 

toadequate amounts of water and nutrients uptake 

especially nitrogen. The absorption ofnitrogen always 

increases the uptake of both phosphorus and potassium that 

enhance the nods and buds to emerge more tillers and 

panicles as a result to increase in cell division and 

elongation.On the other side,the irrigation every 12 days 

(water stress) caused a reduction of required amount of 

water with inadequate amount of nitrogen that cause 

decrease in nutrients availability and uptake, which led 

toreduction in number of panicles during panicle initiation 

(Howida El-habet., 2018). 

Osman, et al., (2013) and Ismail, et al., (2013) 

indicated that rice and wheat growth and yield increase by 

application of nitrogen fertilizer due to that nitrogen is 

main constituent of nucleotides, proteins, chlorophyll and 

enzymes. They also reported that nitrogen is involved in 

different metabolic pathways that have forthright effect on 

both vegetative and reproductive phases of plants. 

Regarding to,the weight of panicle data in Table 4 

stated that combination of T1 with all tested irrigation 

intervals surpassed the other nitrogentreatments and 

produced the greatest weight of panicle and came in the 

first rank, followed by T2 and T4 which gave nearly the 

same values in the weight of panicle, while T3 came in the 

least rank when integrated with the same tested irrigation 

treatments.The increase in panicle weight (g)  could be 

attributed to the presence of required amount of nitrogen 

whether added to anhydrous ammonia or urea which led to 

improve the viability ofleaves and late its senescence 

resulted in increase in photosynthesis and its products 

(assimilates). These assimilates translocate from source to 

the sink of plant, consequently increase the panicle weight. 

The interaction effects confirmed that applying of 

anhydrous ammonia at the rate of 195 kg N /hacan 

alleviates the hazardous effect of water deficit on number 

of panicles/m
2
and panicle weight of rice. Motavalli et al, 

(2008) indicated that anhydrous ammonia has profitable 

impacts on soil microbes, nitrifying bacteria and worms. 

Moreover, anhydrous ammonia enhances nitrogen 

detention in the soil, constriction nitrate leaching, and give 

rise to increasing nitrogen use efficiency.  
 

Table 3. Leaf area index (LAI) and chlorophyll content (Eu) of Giza178 rice cultivar as affected by the interaction 

between irrigation intervals and nitrogen fertilizer treatmentsin 2017 and 2018 seasons 

Nitrogen treatments 

Irrigation  

Intervals 

2017 Season 

Leaf area index (LAI) Chlorophyll content (uE) 

T1 T2 T3 T4 T1 T2 T3 T4 

W1 

W2 

W3 

W4 

6.60a 

6.53ab 

5.88a-c 

5.41c 

5.67a-c 

5.59a-c 

5.06cd 

4.17de 

5.23cd 

5.48bc 

4.88c-e 

3.86e 

5.81a-c 

4.96cd 

5.13cd 

4.22de 

0.853a 

0.838ab 

0.800ac 

0.730ef 

0.842ab 

0.796ac 

0.739de 

0.716g 

0.739de 

0.748d 

0.714g 

0.663h 

0.843ab 

0.800ac 

0.743d 

0.719fg 

2018 Season 

W1 

W2 

W3 

W4 

6.84a 

6.77ab 

6.12a-d 

5.65c-e 

5.90b-e 

5.82c-e 

5.37d-f 

4.40gh 

5.59c-e 

5.20d-g 

5.12e-g 

4.09h 

6.40a-c 

5.72c-e 

5.29d-g 

4.45f-h 

0.861a 

0.833ab 

0.830ab 

0.732d-f 

0.844a 

0.803bc 

0.739d-f 

0.716ef 

0.736d-f 

0.748d-f 

0.711f 

0.666g 

0.842ab 

0.803bc 

0.741d-f 

0.717ef 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding,  

W2=Irrigation every 4 days, W3= irrigation every 8 days, W4= irrigation every 12 days 
 

Table 4. Number of panicle (m
2
) and panicle weight (g) of Giza178 rice cultivar at harvest as affected by the 

interaction between irrigation intervals nitrogen fertilizer treatments inboth seasons 

Nitrogen treatments 

Irrigation 

Intervals 

2017 season 

Number of panicle /m2 panicle weight (g) 

T1 T2 T3 T4 T1 T2 T3 T4 

W1 

W2 

W3 

W4 

605.40a 

602.20ab 

597.40bc 

573.30e 

585.00d 

575.40e 

564.70f 

562.70f 

546.00g 

544.00g 

544.00g 

544.00g 

592.00c 

578.60d 

565.40f 

562.60f 

2.04a 

2.00a 

1.94ab 

1.88a-c 

1.79b-d 

1.76c-e 

1.76c-e 

1.65de 

1.66de 

1.62d-f 

1.59ef 

1.47f 

1.80b-d 

1.78b-d 

1.79b-d 

1.65de 

2018 Season 

W1 

W2 

W3 

W4 

610.60a 

607.40ab 

602.60ab 

578.50de 

587.60cd 

576.20d-f 

569.33ef 

565.80f 

551.80g 

549.20g 

549.20g 

509.20h 

597.20bc 

583.80d 

570.60ef 

567.80ef 

2.27a 

2.23a 

2.17ab 

2.11a-c 

2.01b-e 

2.02b-e 

1.86d-g 

1.84e-g 

1.97c-f 

1.82fg 

1.79g 

1.710g 

2.03b-d 

2.02b-e 

1.88d-g 

1.85d-g 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding  

W2= irrigation every 4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

Panicle length (cm), number of filled grain, number 

of unfilled grain per panicle and 1000- grain weight (g) of 

Giza178 rice cultivar as affected by the irrigation intervals 

andnitrogen treatments are presented in Table 5. Data 

revealed that length of panicle reached to maximum value 

under W1, W2 and W3 respectively, compared with W4 

which gave the lowest value.Data in the same table showed 

that W1 produced the greatest number of filled grain 

followed by W2.In contrast; water stress under irrigation 

every 12 days gave the lowest values of panicle length in 

both seasons. Results also, indicated that W1 produced the 

greatest number of filled grains/panicle followed by W2 

while, W4 (irrigation every 12 days) gave the opposite 

results in two studied seasons. Regarding to, 1000 grain 

weight data in the same table indicated that the highest 

values of 1000 grain weight was recorded under W4 

followed by W3 and W2 respectively in both seasons. 

As for nitrogen fertilizer treatments data in Table 5 

also, revealed that the highest values of panicle length (cm) 

and number of filled grain/panicle were obtained by the 
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application ofanhydrous ammonia at the rate of 195 kg N /ha 

(T1) followed by urea (T4) in both seasons. Whereas, the 

highest valueof unfilled grain/panicle was recorded under T2 

treatment.Data indicated also, that the values of 1000 grains 

weight (g) tended to decrease as fertilizer levels increased. 

Panicle length (cm) and number of filled grain per 

panicle of Giza178 rice cultivar as affect by the interaction 

between irrigation intervals and nitrogen treatments in 2017 

and 2018 seasons are presented in Table 6. Data showed that 

the combination of T1 with each of the irrigation intervals 

gave the highest length of panicle and came in the first rank 

followed by T4 and T2 under the same irrigation treatments 

while, application anhydrous ammonia at the level 143kg 

N/ha with all irrigation treatments gave the lowest values 

ofpanicle length and number of filled grain per panicle in 

both seasons.It could be attributed to the application of 

anhydrous ammonia at the rate of 195 kg N /ha (T1) helps 

rice plant to water stress tolerant. Motavalli et al (2008) 

indicated that nitrate leaching percentage was decreased by 

56% by application of anhydrous ammonia a compared to 

urea and thus, nitrogen use efficiency was increased. It can 

be observed that the application of T1 with all irrigation 

treatments under study produced the greatest length of 

panicle without anysignificant difference among them in 

both seasons.It could be attributed to the application of 

anhydrous ammoniacaused increase in the cell division and 

its elongation in the panicle of Giza178 rice 

cultivar.Moreover, the combination of T4 with each W1, 

W2 and W3 gave almost the same value ofpanicle 

length.Data also, in same tableshowed that T1 combined 

with all the tested irrigation intervals produced the greatest 

number of filled grain per panicle followed by 165 kg N /ha 

either added as form of anhydrous ammonia (T2) or as form 

of urea (T4) when combined with W1 only while, T2 

integrated with all irrigation treatments gave the lowest 

number of filled grain per panicle in both seasons.It might be 

due to anhydrous ammonia which improves the viability of 

leaves and late its senescence which led to increase 

photosynthesis and its products (assimilates). These 

assimilates translocate from source to the sink of plant 

consequently increase the filling of grains (Naeem, 2006). 

These results are in harmony with those obtained by Abd El-

Megeed (2017) who found thatthe application of anhydrous 

ammoniain rice soil before flooded gave the maximum 

number of filled grain per panicle compared with urea. 

 

Table 5. Panicle length (cm), number of filled, number unfilled grain/panicle and 1000- grain weight (g) of Giza178 

rice cultivar as affected by irrigation intervals and nitrogen treatments in 2017 and 2018 seasons 

Treatments 

2017 season 2018 season 

Panicle 

length  

(cm) 

number of 

filled grain/ 

panicle 

number of 

unfilled 

spikelet's 

1000-grain 

weight  

(g) 

Panicle 

length  

(cm) 

number of 

filled grains/ 

panicle 

number of 

unfilled 

spikelet's 

1000-grain 

weight  

(g) 

Irrigation (A) 

W1 

W2 

W3 

W4 

 

18.73a    

18.34ab    

18.03ab    

17.71b 

 

120.60a   

117.07b    

113.92c    

109.82d 

 

3.69b      

3.54b     

3.90ab     

4.88a 

 

24.58c 

25.41b 

25.42b 

26.37a 

 

21.24a 

20.81ab 

20.49ab 

20.17b 

 

125.70a    

122.38b    

118.87c    

114.92d 

 

5.02b      

4.87b     

5.23ab     

6.21a 

 

24.92c 

25.76b 

25.75b 

26.71a 

F. Test * * * * * * * * 

Nitrogen fertilizers(B) 

T1 

T2 

T3 

T4 

 

19.60a   

18.08b   

16.64c 

18.49ab 

 

122.05a   

115.03b   

108.00c   

116.35b 

 

4.05ab     

4.93a      

3.19b      

3.84b 

 

24.75c 

25.71ab 

26.17a 

25.16bc 

 

22.00a    

20.55b 

19.22c 

20.94b 

 

127.27a    

120.06   

113.22c   

121.32b 

 

5.38ab     

6.26a      

4.52b      

5.17b 

 

25.09c 

26.05ab 

26.50a 

25.50bc 

F. Test ** ** Ns * ** ** ** * 

Interaction: AXB * * Ns * * * * * 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding 

W2=Irrigation every 4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

Table 6. Panicle length (cm) and number of filled grain/panicle of Giza178 rice cultivar as affected by irrigation 

intervals and nitrogen treatments in 2017 and 2018 seasons 

Irrigation intervals 

Nitrogen 

treatments 

2017 season 

panicle length (cm) number of filled grain/panicle 

T1 T2 T3 T4 T1 T2 T3 T4 

W1 

W2 

W3 

W4 

20.22a 

19.60ab 

19.57ab 

19.03a-c 

18.77a-d 

18.30a-e 

17.77b-f 

17.50c-f 

16.90d-f 

16.83d-f 

16.50f 

16.33f 

19.03a-c 

18.63a-d 

18.30a-e 

18.00b-f 

124.90a 

122.30ab 

122.00ab 

119.00b-d 

121.00a-c 

117.00c-e 

114.00e 

108.10gh 

114.00ef 

110.30gf 

105.00hi 

102.70i 

122.50ab 

118.70b-d 

114.70d-f 

109.50g 

2018 Season 

W1 

W2 

W3 

W4 

22.45a 

22.04ab 

22.02ab 

21.48ac 

21.22b-d 

20.75c-f 

20.22d-g 

20.00e-g 

19.82f-g 

19.35g-i 

18.95hi 

18.75i 

21.48a-c 

21.08b-e 

20.75e-f 

20.45c-f 

130.20a 

127.60ab 

127.00ab 

124.30b-d 

126.00a-c 

122.33c-e 

118.50ef 

113.40gh 

119.30ef 

115.60fg 

110.00hi 

108.00i 

127.30ab 

124.00b-d 

120.00d-f 

114.00gh 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding  

W2= irrigationevery4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

One thousand grain weight of Giza178 rice cultivar 

as affected by the interaction between irrigation intervals 

and nitrogen fertilizer treatmentsin 2017 and 2018 seasons 

is presented inTable 7. Data revealed that the 1000 grains 

weight (g) tended to decrease as fertilizer levels increased 

and prolonging irrigation intervals. The combination of T3 

with all tested irrigation treatments gave the highest 

valueof 1000 grain weightand came the first rank followed 
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by T2 when combined with the same irrigation treatments 

and came the second rank while, T4 and T1 came in the 

last rank respectively,when combined with all tested 

irrigation treatments in both seasons.It can be easily 

noticed that the addition of nitrogen at low level combined 

with prolonged irrigation intervals led to decrease in the 

plant growth which causes a reduction in number of 

spikelets per panicle, so the little amount of metabolites is 

enough for completely fill these spikelets resulted in heavy 

weight of grains. 
 

Table 7. 1000-grain weight of Giza178 rice cultivar as 

affected by the interaction   between irrigation 

intervals and nitrogen treatments in 2017 and 

2018 seasons 

Nitrogen treatments 

Irrigation 

Intervals 

1000-grain weight (g) 

Season 2017 

T1 T2 T3 T4 

W1 

W2 

W3 

W4 

24.00d 

24.33c-d 

24.67b-d 

26.00ab 

24.67bd 

26.00ab 

25.67a-c 

26.50a 

25.33a-d 

26.00ab 

26.67a 

26.67a 

24.33cd 

25.33a-d 

24.67b-d 

26.33a 

Season 2018 

W1 

W2 

W3 

W4 

24.34d 

24.67cd 

25.00b-d 

26.34ab 

25.00b-d 

26.34ab 

26.00a-c 

26.84a 

25.67a-d 

26.34ab 

27.00a 

27.00a 

24.67cd 

25.67a-d 

25.00b-d 

26.67a 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia 

and T4= 165 kg N /ha as form of ureaW1= continuous flooding  

W2= irrigation every 4 days, W3= irrigation every 8 days,  

W4= irrigation every 12 days   
 

Significant differences in grain and straw yield of 

Giza178 cultivar were observed when treated with both 

irrigation intervals and nitrogen fertilizer treatments in 

2017 and 2018 seasons (Table 8). Grain yield reached to 

the maximum value under continuous flooding (W1) and 

irrigation every 4 days (W2) followed by irrigation every 8 

days (W3) while, irrigation every 12 days (W4) 

significantly reduced grain yield in 2017 and 2018 seasons. 

Also, straw yield perform the same trend as grain yield in 

both seasons. 
 

Table 8. Grain yield and straw yield (t/ha) of Giza178 

rice cultivar as affected by the interaction 

between irrigation intervals and nitrogen 

treatments in 2017 and 2018 seasons 

Treatments 
Grain yield (t/ha) Straw yield (t/ha) 

2017 2018 2017 2018 

W1 

W2 

W3 

W4 

9.60a 

9.23ab 

9.10b 

8.47c 

9.87a 

9.49b 

9.40b 

8.80c 

11.46a 

10.95b 

11.19b 

10.50c 

11.87a 

11.39b 

11.21b 

10.86c 

F. Test * * * * 

Nitrogen fertilizers(B) 

T1 

T2 

T3 

T4 

 

9.70a 

9.15b 

8.19c 

9.36ab 

 

10.06a 

9.34b 

8.62c 

9.53b 

 

11.70a 

10.95b 

10.34c 

11.11b 

 

12.13a 

11.13b 

10.77c 

11.29b 

F. Test * * * * 

Interaction : AXB * * * * 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia 

and T4= 165 kg N /ha as form of urea,W1= Continuous flooding  

W2= irrigation every 4 days, W3= irrigation every 8 days,  

W4= irrigation every 12 days 

Grain and straw yield of Giza178 rice cultivar as 

affected by the interaction between irrigation intervals and 

nitrogen fertilizer treatments in 2017 and 2018 seasons are 

presented in Table 9. Data indicated that grain yield 

reached to maximum value when the highest levels of 

nitrogen as form of anhydrous ammonia (T1) combined 

with each continuousflooding (W1), irrigation every 4 days 

(W2) and irrigation every 8 days (W3) without any 

significant difference among them followed by T4 and T2 

when combined with W1 only. While, the application of 

143 kg N /ha (T3) as form of anhydrous ammonia with all 

irrigation treatments produced the lowest value of grain 

yield in 2017 and 2018 seasons.These results are harmony 

with those obtained by Mahmoud, (2015) who found that 

rice gave the highest values of grain and straw yield under 

irrigation intervals every 8 days with anhydrous ammonia 

injection at the rate of 100 kg N/ha.Finally, it can be 

concluded that the application of anhydrous ammonia with 

irrigation intervalsunder drill seeded method is better than 

urea. It is clear from the results that the straw yield was 

taken the same trend of grain yield in two studied 

seasons.The increase in grain yield when 195 kg N /haas 

form of anhydrous ammonia (T1) combined with irrigation 

starting from continuous flooding (W1) up to W3 might be 

due to continuous supply the plant by nitrogen through 

different stages of growthbecause itmake as slow release 

nitrogen fertilizer, also it increase the tolerance of tested 

rice plant to shortage water even under irrigation every 12 

days (W4)which produced 9.03 and 9.38 kg/hagrain yield 

in two studied season, respectively. When compared 

anhydrous ammonia with urea, anhydrous ammonia 

enhanced the microbial diversity for both bacteria and 

fungi in the soil. The microbial diversity in the soil are 

involved an important process such as soil decomposition 

of organic matter, cycling of carbon, nitrogen, phosphorus 

and sulphur (Garbeva et al, 2004). It is clear from the 

results that the application of anhydrous ammonia (T1) 

increases plant tolerance to water stress. It might be due to 

anhydrous ammonia improves the viability of leaves 

especially flag leaf and late its senescence which led to 

increase photosynthesis and its products (metabolits). The 

huge amounts of metabolits translocation from flag leafand 

other viable leaves to the panicle and completely fill most 

of spikelets consequently, increase grain yield. 

Data in Table 10 shows that the total water input 

(m
3
/ha), water saved (%) and water use efficiency as 

affected by irrigation intervals and nitrogen fertilizer 

treatments in 2017 and 2018 seasons.Comparing the 

different irrigation intervals and fertilizer treatments, it was 

observed that T1 gave the highest grain yield under 

continuous flooding (10.03 and 10.43 t/ha) followed by 

W2 (9.88 and 10.23 t/ha) and W3 (9.88 and 10.33 t/ha) in 

both seasons respectively.In the same time the total water 

input was so high and reach to (14090.50 and 14150.20 m
3
 

/ha) in 2017 and 2018 seasons respectively, under 

continuous flooding (W1), While WUE was very low 

(0.77 and 0.76 kg/m
3
) for Giza178 rice cultivar in both 

seasons. Regarding to, irrigation every 8 days (W3) under 

T1 there were slight decrease in grain yield with yield 

reduction about (1.49 and 2.03 %), water saving about 

(22.99 and 22.60 %) and water useefficiency (0.91 and 

0.93) compared with continuous flooding in both seasons 

respectively. Data in Table 10 showed also that irrigation 

every 12 days (W4) decreases grain yield with low WUE 
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in both seasons. According to the data in Table 10 using 

Giza178 which appear reasonable tolerance to water stress 

without significant decrease in grain yield with irrigation 

intervals every 8 days (W3) and fertilized by anhydrous 

ammonia at the rate of 195 kg N/ha (T1) with water saving 

22.99 and 22.60 % in both seasons respectively. It means 

that Giza178 cultivars should be used under water shortage 

with anhydrous ammonia compared with urea. 
  

Table 9. Grain and straw yield of Giza178 rice cultivar as affected by the interaction between irrigation intervals 

and nitrogen treatments in 2017 and 2018 seasons 

Nitrogen Treatments 

Irrigation 

Intervals 

2017 season 

Grain weight (t/ha)                                                       Straw weight (t/ha) 

T1 T2 T3 T4 T1 T2 T3 T4 

W1 

W2 

W3 

W4 

10.03a 

9.88ab 

9.88ab 

9.03def 

9.74a-c 

9.26de 

9.12d-f 

8.48gh 

8.75fg 

8.34gh 

8.08hi 

7.60i 

9.88ab 

9.45b-d 

9.33cd 

8.80e-g 

12.03a 

11.87ab 

11.88ab 

11.03de 

11.33cd 

10.81ef 

11.23de 

10.45fg 

10.75ef 

10.34fg 

10.22g 

10.06g 

11.73a-c 

10.81ef 

11.45b-d 

10.48fg 

2018 Season 

W1 

W2 

W3 

W4 

10.43a 

10.23ab 

10.22ab 

9.38de 

9.89bc 

9.45c-e 

9.33d-f 

8.71gh 

9.09e-f 

8.69gh 

8.51hi 

8.00i 

10.07ab 

9.600cd 

9.56c-e 

8.90fh 

12.43a 

12.32a 

12.31a 

11.47bc 

11.72b 

11.24cd 

10.88d-g 

10.71fg 

11.18c-e 

10.78e-g 

10.66f-g 

10.49g 

12.16a 

11.25ed 

10.99d-f 

10.78e-g 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding  

W2= irrigation every4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

Table10. Total water input (m
3
/ha), water saved (%) and water use efficiency as affected by irrigation intervals 

and nitrogen fertilizer treatmentsin 2017 and 2018 seasons 

Treatments 

Total water 

input 

m3/ha 

Grain 

yield 

(t/ha) 

Grain 

yield 

Reduction 

(%) 

Water 

saved  

% 

Water use 

efficiency 

(kg/m3) 

Total water 

input 

m3/ha 

Grain  

yield 

(t/ha) 

Grain  

yield 

Reduction 

(%) 

Water 

saved  

% 

Water 

use 

efficiency 

(kg/m3) 

2017 Season 2018 Season 

W1 

T1 

T2 

T3 

T4 

14090.50 

14150.50 

14202.90 

14300.50 

10.03 

9.74 

8.75 

9.88 

- 

- 

- 

- 

- 

- 

- 

- 

0.71 

0.68 

0.61 

0.68 

14150.20 

14250.30 

14400.30 

14255.30 

10.43 

9.89 

9.09 

10.07 

- 

- 

- 

- 

- 

- 

- 

- 

0.73 

0.69 

0.63 

0.70 

Mean 14186.50 9.58 - - 0.67 14264.02 9.87 - - 0.68 

W2 

T1 

T2 

T3 

T4 

12100.20 

12250.60 

12050.50 

12350.90 

9.88 

9.26 

8.34 

9.45 

1.49 

4.92 

4.70 

4.35 

14.12 

13.42 

15.15 

13.63 

0.81 

0.75 

0.69 

0.76 

12350.30 

12500.50 

12140.50 

12500.50 

10.23 

9.45 

8.69 

9.60 

1.91 

4.44 

4.40 

4.66 

12.71 

12.27 

15.69 

12.30 

0.82 

0.75 

0.71 

0.76 

Mean 12288.05 9.23 3.86 14.08 0.75 12372.95 9.49 3.85 13.24 0.76 

W3 

T1 

T2 

T3 

T4 

10850.60 

11075.50 

11600.70 

11550.60 

9.88 

9.12 

8.08 

9.33 

1.49 

6.35 

7.65 

5.56 

22.99 

21.72 

18.32 

19.22 

0.91 

0.82 

0.69 

0.80 

10950.90 

11010.50 

11350.30 

11190.40 

10.22 

9.33 

8.51 

9.56 

2.03 

5.66 

6.38 

5.06 

22.60 

22.73 

21.18 

21.50 

0.93 

0.84 

0.74 

0.85 

Mean 11319.35 9.10 5.26 20.56 0.80 11125.52 9.40 4.78 22.00 0.84 

W4 

T1 

T2 

T3 

T4 

10500.70 

10650.50 

10690.60 

10850.50 

9.03 

8.48 

7.60 

8.80 

9.97 

12.93 

13.14 

10.93 

25.47 

24.73 

24.70 

24.10 

0.85 

0.79 

0.74 

0.84 

10550.50 

10750.50 

10890.50 

10930.40 

9.38 

8.71 

8.00 

8.90 

10.05 

11.93 

11.88 

11.61 

25.43 

24.56 

24.37 

23.30 

0.88 

0.84 

0.78 

0.85 

Mean 10263.07 8.15 11.74 25.97 0.80 10417.9 8.80 11.36 26.83 0.83 
T1= 195, T2= 165, T3= 143 kg N/ha as form of anhydrous ammonia and T4= 165 kg N /ha as form of urea, W1= continuous flooding W2= 

irrigation every 4 days, W3= irrigation every 8 days, W4= irrigation every 12 days   
 

Economic Study: 

From an economic analysis( Table 11 to 18 ) the 

highest income was recorded when anhydrous ammonia 

was applied at the rate of 195 kg N /ha (T1) whether, 

irrigated with continuous flooding or irrigated every 4 days 

(W2) and irrigated every 8 days (W3) compared with urea 

under drill seeded method in 2017 and 2018 seasons. 

 

Table 11. Effect of anhydrous ammonia and urea treatments under W1 (flooded conditions) on    farmer income 

by LE in 2017 season 

Treatment 

2017 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield 

(price/ha) 

urea 

(cost) 

Anhydrous 

Ammonia (cost) 

Labor 

(cost ) 
Profit 

T1 10.03 2500 25075.00 0 1190 0 23885 

T2 9.74 2500 24350.00 0 1040 0 23310 

T3 8.75 2500 21875.00 0 895 0 20980 

T4 9.88 2500 24700.00 1963.50 0 100 22636.5 
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Table 12. Effect of anhydrous ammonia and urea treatments under W2 (irrigation every 4 days) on farmer income 

by LE in 2017 season 

Treatment 

2017 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor  

(cost) 
Profit 

T1 9.88 2500 24700.00 0 1190 0 23510 

T2 9.26 2500 23150.00 0 1040 0 22110 

T3 8.34 2500 20850.00 0 895 0 19955 

T4 9.45 2500 23625.00 1963.50 0 100 21561.5 
 

Table 13. Effect of anhydrous ammonia and urea treatments under W3 (irrigation every 8 days) on farmer income 

by LE in 2017 season 

Treatment 

2017 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor  

(cost) 
Profit 

T1 9.88 2500 24700.00 0 1190 0 23510 

T2 9.12 2500 22800.00 0 1040 0 21760 

T3 8.08 2500 20200.00 0 895 0 19305 

T4 9.33 2500 23325.00 1963.50 0 100 21261.5 
 

Table 14. Effect of anhydrous ammonia and urea treatments under W4 (irrigation every 12 days) on farmer 

income by LE in 2017 season 

Treatments 

2017 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor  

(cost) 
Profit 

T1 9.03 2500 22575.00 0 1190 0 21385 

T2 8.48 2500 21200.00 0 1040 0 20160 

T3 7.60 2500 19000 0 895 0 18105 

T4 8.80 2500 22000.00 1963.50 0 100 19936.5 
 

Table 15. Effect of anhydrous ammonia and urea treatments under W1 (flooded conditions)  on   farmer income 

by LE in 2018 season 

Treatment 

2018 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor 

(cost) 
Profit 

T1 10.43 3700 38591 0 1428 0 35345 

T2 9.89 3700 36593 0 1248 0 32718 

T3 9.09 3700 33633 0 1074 0 32559 

T4 10.07 3700 37259 2142 0 100 35017 
 

Table 16. Effect of anhydrous ammonia and urea treatments under W2 (irrigation every 4 days) on farmer 

incomet by LE in 2018 season 

Treatment 

2018 season 

Yield 

(t/ha) 

Price of  

rice/ton 

Yield 

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor  

(cost) 
Profit 

T1 10.23 3700 37851 0 1428 0 36423 

T2 9.45 3700 34965 0 1248 0 33717 

T3 8.69 3700 32153 0 1074 0 31079 

T4 9.60 3700 35520 2142 0 100 33278 
 

Table 17. Effect of anhydrous ammonia and urea treatments under W3 (irrigation every 8 days)  on farmer 

income by LE in 2018 season 

Treatments 

2018 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor  

(cost) 
Profit 

T1 10.22 3700 37814 0 1428 0 36386 

T2 9.33 3700 34521 0 1248 0 33273 

T3 8.51 3700 31487 0 1074 0 30413 

T4 9.56 3700 35372 2142 0 100 33130 
 

Table 18. Effect of anhydrous ammonia and urea treatments under W4 (irrigation every 12 days) on farmer 

income by LE in 2018 season  

Treatment 

2018 season 

Yield 

(t/ha) 

Price of 

rice/ton 

Yield  

(price/ha) 

urea  

(cost) 

Anhydrous 

Ammonia (cost) 

Labor 

(cost) 
Profit 

T1 9.38 3700 34706 0 1428 0 33278 

T2 8.71 3700 32227 0 1248 0 30979 

T3 8.00 3700 29600 0 1074 0 28526 

T4 8.90 3700 32930 2142 0 100 30688 
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CONCLUSION 
 

It can be concluded that using Giza178 rice cultivar 

which are fertilized by anhydrous ammonia at the rate of 

195 kg N /ha (T1) and irrigated every 8 days (W3) under 

drill seeded method produced high grain yield (10.03 and 

10.43 t/ha) which equal about 4.35 t/fed and save water 

about 22.99 and 22.60 % with WUE 0.91 and 0.93 kg/m
3
 

in 2017 and 2018 seasons respectively. Also, the water 

inputs were 10850.60and 10950.90 m
3
/ha which equal 

about 4.60thousand m
3
/fed compared with the national 

average 6.50 thousand m
3
/fed (El- Refaee., 2012). 
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 السراعة بالحسطير علً انحاجية هحصىل الارز جحث طريقة فحرات الريجاثير اسحخدام الاهىنيا اللاهائية هع
 ابراهين هحود هاشن و طاهر هحود عبد الوجيد ،الهابط  بيىهً هىيدا

 صر(ه -كفرالشيخ  -سخا  11333) .السراعيةقسن بحىخ الارز، هعهد بحىخ الوحاصيل الحقلية، هركس البحىخ 
 

خُزوجيٍ فً  حى اجزاء حجزبت بًشرعت يحطت انبحىد انشراعيت بسخا كفز انشيخ  نذرست انخفاعم بيٍ انزي انًخقطع عهً فخزاث يع اضافت ان

ظى انزي وهً 7181و 7187خلال يىسًً    871صىر ) الايىَيا انلايائيت وانيىريا( يع اسخخذاو صُف الارسجيشة  . اسخخذو اربع يعايلاث نُ

سخ  -/هكخارُيخزوجيٍكجً 895يسخىياث يٍ الايىَيا انلايائيت وهً  3اياو واسخخذيج  87انزي كم -اياو 1انزي كم  -اياو 4انزي كم  -ًزانغًز انً

ىصً بها يٍ انيىريا وهً َيخزوجيٍ كجى843 -/هكخارَيخزوجيٍ كجى 865 /هكخار. ونقذ َيخزوجيٍ كجى  865/هكخاريقارَت يع انخىصيت انسًاديت انً

حصىل بذوٌ فزوق يعُىيت يع انزي كم  اوضحج اهى خَاجيت نهً سخًز اعطً اعهً ا اياو ححج اسخخذاو يعايهت  1اياو و انزي كم  4انُخائج اٌ انزي انً

سخىي ادي انً حقَيخزوجيٍ كجى 895انخسًيذ   هيم /هكخار بانًقارَت يع انيىريا عُذ َفس يعايهت انزي. حيذ اٌ اسخخذاو الايىَيا انلايائيت عُذ هذا انً

سبت لا حقم عٍ ) يًاة بُ خزوجيٍ و سيادة انحفاظ عهً ان يًاِ كًا ادي انً سيادة  كفاءة اسخخذاو انُ يع  %(77.99 -77.61الارز انضار يٍ َقص ان

حصىل  خفاض غيز يعُىي نً قارَت ححج ظزوف انغًزاَ  . 7181و 7187خلال يىسًً  انحبىب بانً

http://www.ahr.co.au/

