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ABSTRACT -

A field experiment was conducted at Sakha Agricuftural Research Station Farm,
during the two successive growing seasons (2008 and 2009) to study the effect of wataring
level and planting method on yield and crop water productivity of two rice varieties, Giza 177
and Egyptian Hybrid 1.

Statistical design was split sphit plot main plots were allocated to planting method
(broadcasbngandtansplanﬁng ), while sub-plots were assigned to be rice varieties (Giza 177

Egypbanl-lybnd1)$ub-stbpiolsweremewaminglevels watering as traditional in the
area (Trad), 75% of traditional watering { 0.75 Trad.} and watering according to Ibrahim
equation, 1981 (b, eq.).

The obtained results can he summarized as follows: .

Watering level affecied plant height, where wetering according Ibrahim equation
reduced ptant height of rice plant by 5.02 % in the first season and by 6.97 % in the second
one.

Decreasing watering leve! from tradiionai method fo 0.75 of traditional method
reduced grain yield by 49 Kg fed-1 in the first season and 33 Kg fed-1 in the second season
{ in both seasons the difference is not significant ).

Deumrgwabmgbvelﬁunh’aﬁbmdmeﬂvodtowaﬁmgamﬁnglbrahm
equation reduced grain yield by 6§73.5 Kg fed-1 {14.55 % reduction) in the first season and by
630fed-1(1391%mdudm)mmesecwuseasm(mbwwseasasmedﬁaameahuw
significant ).

Grain /Straw Ratio of variely treatment means were 0.700 for Giza 177 and 0.980 for
Egyptian hybrid 1 in the first season and the comesponding vaiues of the second season
were 0.770 and 0.952 . Grain /Straw Ratio of Egyptian hyhrid 1 was decreased with
deaeasungwatanng!evelunderhesb.ndy

The means of 1000 grain weight of Giza 177 were 2568 and 2682 gm in the first
and second season, respeciively. The means of 1000 grain weight of Egyptian hybrid 1 were
24.45 arvi 24.88 gm in the first and second season, respectively.

watering according to 0.75 of traditional + Giza 177 assigned 3.310 gm rice grain
panicie-1 compared with 3.055 and 2.685 gm panicle-1 for watering as traditional + Giza177
and watering according lbrahim equation + Gizal77 treatments, respectively. The same
means for the same treatments in the second season were 3.275 gm panicle-1 compared
with 2.865 and 2.890 gm panicle-1, respectively.

In the first season watering according to traditional + Egyptian hybrid 1 assigned
4.385 gm rice grain panicie-1 compared with 4.025 and 3.600 gm panicle-1 for watering as
0.75 of traditional + Egyptian hybrid 1 and watering according lbrahim equation + Egyptian
hybrid 1 treatments, respectively. The same means for the same treatments in the second
season were 4540 gm panide-1 compared with 4.165 and 3.595 gm panicle-1,

The lower Crop water productivity values { 0.747 and 0.718 kg m-3 ) were assigned
with Giza 177 and the higher values {0.895 and 0.852 kg m-3) were assigned with the latest
one { Egyptian hybrid 1).

Crop water productivity of tradiional watering, 0.75 of tradifional watering and
watering according to lbrahim equation treatment means were 0.705, 0.850 and 0.808 kg m-
3 in the first season . Similar values for the same treatments in the same order in the second
season were 0.703, 0.833 and 0820 kg m-3 .

Keywords: Watering level, planting methods, rice varieties and crop water productivity.
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INTRODUCTION

Water is the most |mporlant inputs for crops production. The Egyptian
w§ter sr11are from the main water source, River Nile, is limited by 55.5 x 10°
m” year . This amount of water represent 95% (approximately) from national
fresh water supply (Ibrahim,2003), which is not enough to meet the demand
of all sectors. About 80-85% of the River Nile water supply is used in
agricultural sector. Rationalize the use of irrigation water throw maximizing
water use efficiency by crops becomes a must to narrow the food gap
between consumptions and production.

Rice {Cryza sativa) is not only the staple food for nearly half of the
world's popuiation (most of them live in the developing countries) but also a
key source of employment and income for the rural people.

Rice is the most widely grown crop under irrigation (Guera st al.,
1998). In Egypt there are no real problems in rice production when irrigation
water is available. Soil salinity and occasional akkalinity adverse rice
cultivation to varying degrees.

Basin irrigation is the common system used for watering rice In Egypt.
The method involves dividing the field into small units with a small banks.
Each unit has (a nearly the same level) a water inlet and outlet. The basin is
filled with water and the water is retained until it evaporates or infiltrates into
the soil.

Potential water saving induced by using short-season duration is 13%,
FAQ (2003), but the necessity to increase this value still hold. So, this work
aimed to increase the potential water saving through studying the irrigation
level effect on rice ( tow short season verities) yield to determine the lowest
level of irrigation water which do not negatively affect the grain yield .

MATERIALS AND METHODS

A field experiment was conducted at Sakha (The site lies at Kafr EL
Sheikh Govemorate, Middle North of the Nile Delta.) Agricultural Research
Station Farm, during the two growing seasons 2008 and 2009 to study the
watering level and planting method on yield and crop water productivity of two rice
varieties, Giza 177 and Egyptian Hybrid 1.

Surface soil samples (20cm depth) before cultivation were taken from
the experimental site, air dried and grained (2 mm-sieve), mixed to form
composite sample and analyzed by using methods of Black (1865) and
Jackson (1967). The experimental soil is characterized by clayey (12 2%
sand, 33.3 % silt and 54.5 % clay ) soil with an EC value of 4.8 dSm™ (in soil
paste extract )and pH value of 8.17 {in soil paste)

Nile water with an EC value of 0.64 dSm™ was used permanently for
irigation,

Two cultivation methods, (broadcasting and transplanting), two Short
duration varieties of rice (sakha 177 and Egyptian Hybrid 1 ) and three imigation
water levels (Traditional watering, 7.5 cm water head above the soil, irrigation with
0.75 of the traditional watering and irrigation according to Ibrahim equation, 1981.
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The studied factors were amanged to form 12 treatments in split split plot
design with three replicates. The experiment area was divided into 36 plots, each
plot was 52.5 m2 (7.5 X 7) = (1/80 fed.), and isolated from the other to prevent
horizontal water movement.

field preparation and nursery practices were performed according to
the traditional local management. Table 1 shows practices time. Weeds were
chemically controlied in the first stages of plant life and manually at the latest
stages.

Table 1: Date of cultural practices in the two growing seasons.

Practices Broadcasting I Transplanting
Season Variet Sowing | Harvesting ISowinn Transplanting| Harvesting
2008 Giza 177 May, 22 terber,15IMay, 22|  June,20 September,22
Egyptian Hybrid 1] May, 22 tember 23{May, 22|  June,20 September, 20
2009 Giza 177 May, 15 | September,7 [May, 15| June,12 September, 15
Egyptian Hybrid 1] May, 15 {September,18[May, 15] _June.12 | September,25

Up to 18 days old of broadcasting rice water was added as needed with
accounted amount in both seasons ( 1945.5 and 1984.6 m® fed™ in the first
and second seasons, respectively) then watering treatments were applied.

Up to 42 days old { two weeks after transplanting) of transplanting rice
water was added as needed with accounted amount in both seasons
(1872 and 2263 m® fed ™ in the first and second seasons, respectively) then
watering treatments were applied.

Data of Table 2 show the seasonal applied water of rice crop.

Table 2; Seasonal applled water of rice crop (m" fed.) .

Cultivation Varietias trrigation water applied| Season Water duty
methods _(m¥ ted.} duration {m’I fod fday}
0.76 0.75
Trad. trad. th. eq. Trad. trad. ib. eq.
Giza 177 8853 | 5612 | 4643 | 115 | 50.6 | 48.8 | 404
Broadcasting | & vetian H.1 | g [ 7210 16076 14803 125 [ 506 [ 478 | 30
Glza 177 5972 | 4943 [ 3961 | 122 | 48.9 | 405 | 32.5
Transpianting nHA| | 6289 | 5181 | 4113 130 | 48.4 | 39.9 | 31.6
Broagcasting|G1z2 177 6826 | 5607 | 4914 | 115 | 594 | 488 | 317
9 EgyptianH1 | & [ 7103 | 5815 | 5106 | 125 | 56.8 | 46.5 | 40.8
Giza177 | S| 5845 | 4961 [ 4443 | 122 | 47.9 | 406 | 364
Transplanting| Egyptian H.A 6136_| 5181 | 4624 | 132 | 46.5 | 39.3 | 35.0

Watering or so-called irrigation interval was the same for all the studied
treatments, every § days.

lbrahim equation is as follows :-

ETc=ETp*Kc & ETp=0.1642 +0.8 Ep

where: ETp = potential evapotranspiration (cm day ™) ,
Ep = pan evaporation {cm day') :ETc= crop evapotranspiration (cm day™).
Kc = crop coefficient . )

Crop water productivity (C.W.P} was calculated according to
Doorenbos and Pruitt (1977) as follows:
C.W.P = Grain yield (kg fed ')/ Irrigation water applied (m® fed™").
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Data were statistically analyzed according to Snedecor and Cochran
(1967). Mean values were compared at 5 % level of significance by using

LSD.
RESULTS AND DISCUSSION

Data of Table 3 show that, each of planting method, planting method-
variety interaction, planting method — watering interaction, watering variety
interaction and planting method — variety - watering interaction did not
significantly affect plant height under this study in both seasons.

No significant differences were also found between verities because
both of the used varieties are short dwarf .

In both seasons watering level affects plant henght where a significant
effect was found due to applying traditional irrigation method compared with
the two other watering ievels. Plant height of watering level {reatment means
were 99.6, 94.7 and 94.6 cm in the first season for traditional watering,
Imigation with 0.75 of the traditional watering and imigation according to
lbrahim equation, respectively. In the second season similar values were
100.5, 96.1 and 93.5.

Table 3: Effect of watering levels, planting methods, varieties and their

interactions on plant height {cm.).
2008 | 2009
Planting Watering level
rieties
methods | ¥° 0.78 0.75
Trad. trad. b. eq. | Trad. trad. Ib. eq.
. Giza 177 | 96.3 91 91 95.3 94.6 93
Broadcasting yptianHA] 101 | 953 | 95 [ 1026 | 673 | 923
Giza 177 99 95.6 94 103 96.3 93.3
Transplanting | Eqvptiania] 102 | 97 98.3 | 101 | 963 | 953
F tost PV [ WIPVIPWIWV] P | V] W IPVIPWIWV
NS[NS! * INS|NS|NS|NSINS| * |NS{NSINS
LSD at 5% 412 4.09
Planting method - variety — mﬂng Iwol !nhracﬁon dId not have any slgnlﬂcant offect
Trad:- traditional watering 0.75 Tead:- 0.75 traditional watering
1b. eq, watering according to Ibrahim oquation  P:- planting methods
V:- varioties W:- watering lovols

PV :- planting methods - varieties interaction .
PW:- pianting methods —~ watering lovels interaction
WV:- watering levels - variety Interaction

Numerical data showed that watering according lbrahim equation
reduced plant height of rice plant by 5.02 % in the first season and by 6.97 %
in the second season.

Data also pointed out that Egyptian hybrid 1 variety under any
conditions has the highest mean of plant height than that of Giza 177 .

Transplanting method mostly recorded a highest mean of plant height
than that of broadcasting method .

Data of Table 4 iliusirate plant method - variety -watering level
treatment means of rice grain vield.
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Rice grain yield significantly differed according to variety, watering level
and watering level — variety interaction in both seasons.

Giza 177 recorded 3880 and 3825 Kg grains fed' in the first and
second season, respectively. Egyptian hybrid 1 recorded 4888 and 4796 Kg
grains fed” in the first and second season, respectively (25% and 24.41%
increase than that of Giza 177 ).

Decreasing watering level from traditional watering to 0.75 of traditional
watering reduced grain yield from 4625 to 4576 Kg fed-1 { 49 kg decrease) in
the first season and from 4532 to 4499 Kg fed-1 (33 kg decrease} in the
second season { in both seasons the difference is not significant ). These
results are in agreement with that of Saied et a/. {1995).They studied water
regime effects on rice plant and concluded that water submersion depth over
5 cmis a waste water.

Table 4: Effect of watering levels, planting methods, varieties and their
interactions on rice grain yield (kg fed™'.).
2008 ]

varieties wmm level i
Trad. trad. fb.eq. | Trad. trad. Ib. eq.

Giza 177 3760 3960 3533 M 3971 3533
Broadcasting o planH.A| 5110 | 4760 | 4060 | 5040 | 4548 | 3990
Transplanting| Giza 177 3960 4333 3733 3743 4266 3666
|EgvptianH.1} 5670 5250 4480 5573 | &110 4420
F tost P |V W (PVIPW WV iP| V | W [PVIPW WV
" i "'NSNS"NS“ ** INS|NS| *
L.SD at 6% |285.81233 41246 .4 384 .4 213.11279.1 304.7
Planting methaod ~ variaty — watering level Imractlon did not have any slgnlﬁcam offect
Trad:- traditional watering 0.75 Trad:- 0.75 traditional watering
Ib. eq. watering according to lbrahim equation  P:- planting methods
V:- variotios W:- watering levels
PV :- planting methods - varieties Interaction .
PW:- planting methods — watering levels interaction
WV:. watering levels — variety interaction

Planting
maethods

Decreasing watering leve! from traditional method to watering
according |brahim equation reduced grain yield by 673.5 Kg (1455 %
reduction) in the first season and by 630 Kg (13.91% reduction) in the second
season ( in both seasons the difference is highly significant ). These results
are in agreement with that of Ei-Bably et al. (2007). They outlined that both
submerged depths of 10 and 7 cm significantly increased gra:n yield
compared to submerged depth of 4 cm.

Watering according to 0.75 of tradmonat Giza 177 treatment means
were 4147 and 4119 Kg grain fed’ in the first and second season,
respectively. Watering according to traditional method — Egyptian hybrid 1
treatment means were 5390 and 5307 Kg grain fed” in the first and second
season, respectively.

Planting method showed a significant effect in the first season only
where transplanting method recorded the highest mean regarding to grain
yield (8.91% and 7.34% increase for the first and second season |,
respectively )
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Data of Table 5 reveal that planting methed, planting method-variety
interaction, planting method-watering level interaction, watering level — variety
interaction and planting method — variety — watering level interaction did not
significantly affect rice straw yield.

Rice straw yield significantly differed according to watering level. The
highest means of rice straw were obtained from traditional watering
application (5340 and 5253 Kgfed™).

Reducmg watering level from traditional to 0.75 of traditional caused a
decrease in rice straw amounted by 258 and 182 Kg fed ' in the first and in
the second season, respectively. Watering accordmg to Ibrahim equation
reduced rice straw yield of rice by 608 Kg fed™!

Both of the studied varieties showed the same trend of response due
to application of the studied factors, where non significant difference was
found in rice straw between varieties.

The highest straw vyield was obtained with the treatment of
transplanting method-traditional waterlng Egyptian hybrid 1, 5426 kg fed™ in
the first season and 5380 kg fed ' in the second season.

Table 5: Effect of watering levels, planting methods, varieties and their
interactions on rice straw yield { kg fed .}
2008

2009
Plantind | varietios Watorlng fovel _
. Trad. [0.76trad. | th.eq. [ Trad. JO.76 trad. | Ib. 6q.
Glza 177 5222 5118 4762 5192 5082 4663
Broadcasting nHA| 5320 | 5282 | 4766 | 5320 | 5188 | 479
Giza 177 | 5390 4735 4820 5120 4793 4550
Transplanting [ oyptianH.i| 5426 | 5103 | 4780 | 5380 | 6222 4690
F test PV W |[PYIPWIWWIP|V] W |PV|PW|WY
Nst'NSNSNsNSNs'NSNSNs
LSD at5% 440.1 -1 435.4
Planting method ~ variety — mflng lovel inbractlon dld not have any slgnlﬂcant el'hcl.
Trad:- traditional watering 0.76 Trad:- 0.75 traditional watering
Ib. eq. watering according to Ibrahim equaﬁon P:- planting methods
V:- varietios W:- watering levels

PV :- planting methods - varieties interaction .
PW:- planting methods - watering levels Interaction
WV:- watering lovels ~ variety interaction

Data presented in Table 6 reveal the values of grain / straw ratio as
affected by treatments under the study. Non of the studied factors and their
interactions significantly affect Grain /Straw Ratio except for variety factor.

Grain /Straw Ratio of variety treatment means were 0.700 for Giza 177
and 0.980 for Egyptian hybrid 1 in the first season and the corresponding
values of the second season were 0.770 and 0.952 .

Two seasons mean of Grain /Straw Ratio for Giza 177 is 0.735 and for
Egyptian hybrid 1 is 0.966 . :

In the time where no significant effect was found for watering level on
Grain /Straw Ratio of varieties we must mention that; Grain /Straw Ratio of
Giza 177 was increased with decreasing watering level from traditional to
0.75 of traditional watering in both season for both planting methods.
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Grain /Straw Ratio of Egyptian hybrid 1 was decreased with decreasing
watering level under the study .

The highest grain / straw ratio was obtained with the treatment of
transplanting method -traditional watering ~ Egyptian hybrid 1 , 1.09 in the
first season and 1.06 in the second season.

Table 6: Effect of watering levels, planting methods, varieties and their
interactions on grain/ straw ratio.

2008 | 2009
Planting Watering level
rieties
methods | Y2 0.75 0.75
Trad. trad. Ib.eq. | Trad. trad. Ib. eq.
Gilza 177 0.74 0.77 0.66 0.74 0.79 0.76
Broadcasting (= tanH.4] 0.98 | 0.96 | 0.88 | 0.94 ] 0.91 | 0.83
Giza 177 0.67 070 | 066 0.70 0.82 0.81
Transplantingle vankA] 100 | 1.03 | 064 | 106 | 1.03 | 054
F test PlV |WIPVIPWWV|P| V |WIPVIPWIWV
Ns! ** |NS|INS[NS!Ns|NS| ** |NSINSINS|[Ns
LSD at 5% 0.102 0.082
Planting method — variety — mrlng lavel Iahractlon did noi hm any slunmcant cfhct.
Trad:- traditional watering 0.75 Trad:- 0.75 traditionat watering
ib. eq. watering according to [brahim equation  P:- planting methods
V:- varietios W:- watering levels

PV :- planting methods — varieties Interaction .
PW:- planting methods - watering levels Interaction
WV:- watering lovels — variety Interaction

Data of Table 7 show that planting method, planting method-variety
interaction, planting method-watering level interaction, watering levet — variety
interaction and planting method — variety — watering level interaction did not
significantly affect 1000 grain weight of rice.

There is no any significant difference between the studied varieties
treatment means (Giza177 and Egyptian hybrid 1 ) was found. The means of
1000 grain weight of Giza 177 were 25.68 and 25.82 gm in the first and
second season, respectively. The means of 1000 grain weight of Egyptian
hybrid 1 were 2445 and 24.88 gm in the first and second season,
respectively.

Watering level significantly affected 1000 grain weight of rice as shown
in Table 7 but the difference between traditional watering treatment mean and
0.75 of traditional watering treatment mean in both seasons is not significant.
Watering level according to Ibrabim equation significantly reduced 1000 grain
weight of rice compared with other watering level treatments.

Traditional watering recorded 25.675 and 26.0 gm as 1000 grain weight
in the first and second season . watering with 0.75 of traditional recorded
26.225 and 26.650 gm as 1000 grain weight in the first and second season.
Watering according lbrahim equation recorded 23.300 and 23.400 gm as
1000 grain weight in the first and second season. These results are in
agreement with that of El-Bably et af. (2007). They outlined both submerged
depths of 10 and 7 ¢m significantly increased 1000-grain weight compared to
submerged depth of 4 cm.
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The highest 1000grain weight of rice (27.6) was obtained with the
treatment of transplanting method — 0.75 of traditional watering — Giza 177,
in the second season.

Table (7): Effect of watering levels, planting methods, varieties and their
interactions on 1000grain weight of rice
2008

2009
Planting | varieties Watering lovel

Trad. [0.78trad.] Ib.eq. | Trad. [0.76trad| Ib.eq.
Giza1r7 | 272 | 289 | 222 | 265 | 276 22.1

Broadcasting IgqyptianH.A| 262 | 267 | 248 | 268 | %67 | 227

Glza 177 25 26.2 246 28 276 25.1
Transplanting e yptianHA] 24.3 | 24.1 215 | 247 | 247 337
F tast PIV |WI|PVIPWIW | P IV | W|PV|PW|W
N_s_ls : NS NS | Ns Ns Ns| * |NSINS|Ns
LSD at 8% 1.91 - 1.62
Planting method — variety « wltcrlng lovel Intoractlon dld not Ilm any slgniﬂelnt oﬁoct.
Trad:- traditional watering 0.75 Trad:- 0.75 traditional watering
b, @q. watering according to brahim equation P:- planting methods
Vi- varieties W:- watering levels

PV :- planting methods = varietios Interaction .
PW:- planting methods — watering levels interaction
WV:- watering levels — varlety interaction

As shown in Table 8 grain weight per panicle significantly differed
according to varieties, watenng level and their interaction. Egyptian hybrid 1
recorded the highest mean in both seasons {4.003 and 4.100 gm panicle’ b}
and Giza 177 recorded the lowest mean in both season (3.017 and 3.010gm
panicie™).

A slight difference was noticed due to watering level decrease from
traditionat level to 0.75 of traditional level in both seasons { from 3.720 to
3.668 gm panicle™ in the first season and from 3.703 to 3.720 gm panicle™
in the second season }.

Sharp decrease was noticed due fo decrease watering level from
traditional level or 0.75 of traditional level to watering level according
lbrahim equation in both seasons.

Watering level aocordmg lbrahim equation treatment assigned 3.143
and 3.243 gm panicle™ in the first and second season, respectively

Regarding to variety —watering leve! interaction, in the first season,
watennq according to 0.75 of traditional + Giza 177 assngned 3.310 gm
panicle”’) compared with 3.055 and 2.685 gm panicle” for watering as
traditional + Giza177 and watering according lbrahim equation + Giza177
treatments, respectively. The same means for the same treatments in the
second season were 3.275 gm panicle-1 compared with 2.865 and 2.890
gm panlcle respectively.

In the ﬁrst season watenng according to traditional + Egyptian hybrld 1
assigned 4.385 gm pamcle compared with 4.025 and 3.600 gm pamcle for
watering as 0.75 of traditional + Egyptian hybrid 1 and watering according
ibrahim equation + Egyptian hybnd 1 treatments, respectively. The same
means for the same treatments in the second season were 4.540 gm panicle-
1 compared with 4.165 and 3.595 gm panicie!, respectively.

80



J. Soil Sci. and Agric. Eng., Mansoura Univ., Vol. 2 (1), January, 2011

The highest weight of grain rice panicle™ ( 4.65 ) was obtained with
the treatment of broadcasting method —traditional watering — Egyptian hybrid
1, in the second season.

Table (8): Effect of watering levels, planting methods, varieties and their
interactions on rice grain weight {gm per panicle) .
2008 [ 2009

Planting rietios Watering level
methods | Trad. {075 trad.| b, 0.7
. A 5 oq. Tead. trad. ib. eq.
Giza 177 3.00 3.5 2.62 2.82 3.10 2.99
Broadcasting | yptianti.1] _ 4.43 395 | 348 | 465 | 417 | 3.39
Giza 177 3.1 3.47 275 2.9 3.45 2.79
Transplantingieo o haniA] 434 | 410 | 374 | 443 | 4.6 | 3.60
F tost PV W IPVIPWI WV IP| V | W IPVIPW| WV
NS | = * INS|NS| ™ [Ns| * * INS[NS| -
LSD at 6% 0.495]0.04010.0.28] - 0.453| - [0.046}0.340 - [0.481
Planting method ~ variety — watering level Interaction did not have any s!gnlﬂcant effoct
Trad:- traditional watering 0.75 Trad:- 0.75 traditional watering
Ib. ¢q. waterfng according to Ibrahim equation P:- planting methods
V:- varieties W:- watering levels

PV :- planting methods - varieties interaction .
PW:- planting methods -~ watering levels interaction
WV:- watering loveis — variety Interaction

Data of Table 9 illustrate that factors under the study significantly
affected crop water productively but their interactions did not significantly
affect the same trait .

Broadcasting method in both season assigned lower ( .728 and 0.713
kg m-3) values than that of transplanting method (0.913 and 0.857 kg m-3),
where the amount of water applied is dependant on planting method to a
large extent {(a lower amount was applied with transplanting method ) so the
same method of planting positively affects crop performance and increases
the grain yield. These results are in a disagreement trend with that of
Gili(2006). Who stated that water productivity in direct-seeded rice as kg
grain m-3 was higher than that of transplanting method.

A significant difference between variety means was found regarding to
crop water productivity in both season. The lower values (0.747 and 0.718 kg
m) were assigned with Giza 177 and the higher values (0.895 and 0.852 kg
m™) were assigned with Egyptian hybrid 1.

In the first season crop water productivity of traditional watering, 0.75
of traditional watering and watenng according to Ibrahim equation treatments
were 0.705, 0.850 and 0.908 kg m™ . Similar values for the same treatments
in the same order were 0.703, 0.833 and 0820 kg m-3 . These results are in
agreement with that of Mehla et al. (2006 ). They found that water use
efficiency in terms of grain yield m-3 was highest with the treatment of
irrigation three days after disappearance of standing water compared with the
other treatments (irrigation one day after disappearance of standing water
and continuous submergence).

The highest value of crop water productivity (1.09 ) was obtained with
the treatment of transplanting method—irrigation according Ibrahim equation—
Egyptian hybrid 1, in the first season. '
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Table 9: Effect of watering levels, planting methods, varioties and their
interactions on rice crop watet produtlztlvity(lgg m )
2009

2008
Flanting | varieties Watering lovel
Yrad.  |0.76 trad.| ib. 4. Trad.  [0.75 trad.| |b. eq.
Giza 177 0.65 0.70 0.75 0.55 0.72 0.72
Broadcasting (g vptianH.1] __ 0.71 0.81 | 085 0.71 080 | 078
Transplanting| Glza 177 0.66 0.88 0.94 0.64 0.85 0.83
EgyptianH.1| __ 0.90 1,01 1.09 0.91 096 | 0.95
F tost P v W |PVIPWIWV| P v W |PV|PW|WV
- i "NSNSNS - - "NSNSNs
LSD at 5% 0.046]0.022]0.044 - 10.050{0.034)0.089
Planting method - variety ~ watering lavel Inhmctton did not have any signlﬂcant effoct.
Trad:- traditional watering 0.75 Trad:- 0.76 traditional watering
1h. eq. watering according to lbrahim equation  P:- planting methods
V:- varigties W:- watering levels

PV :- planting methods — varieties Interaction .
PW:- planting methods — watering levels interaction
V:- watering lovels — variety interaction

Conclusion

it can be concluded that watering Ievel of 0.75 of traditional did not
reduce rice grain yield more than 50 Kg fed ! for both studied varieties, in the
same time it saves not less than 21 % of irrigation water under broadcasting
method. The saved water enable to produce 830 and 976 Kg rice grain of
Giza 177 and Egyptian hybrid 1, respectively. Under transplanting conditions
the saved water (amounted by not less than 18 %) enable to produce 673
and 945 Kg rice grain of Giza 177 and Egyptian hybrid 1, respectively.

Using Egyptian hybrid 1 enable to produce more grain yield m? of
irrigation water than that of Giza 177.
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