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ABSTRACT

Two field experiments were conducted at EI-Sirw Agricuktural
Research Station Farm at Dammietta (North of Delta, Egypt) during
the summer seasons of 2005 and 2006 .Soil texture of the
experimental sites is classified as clay soil and the electrical
conductivity valves of soil extraction (Fce) were 6.0 and 5.53 dSm’™
in the first and second seasons, respectively . Giza 178 Rice variety
(Egyptian salt -tolerant variety) was used in this study. The current
study aimed to find out the effect of three irrigation intervals; viz., 3, 6
and 9 days and for potassium splitting treatments; namely, all
recommencded K applied basally (B), 1/2 B+1/2 maximum tillering
stage (MT), 1/2 dressirg at tillering stage (T}+1/2 at panicle initiation
(P) and 1/3 B+1/3 MT* 1/3 dressing at panicle initiation (PI) o1 rice
growth and grain yield ard its components beside water productivity
under newly reclaimed soil. The main results of this study coald be
summarized as foliows;

Projonging irrigation intervals from three to nine days
significantly decreased rice growth, leaf area index (LAl),
chlorophvll content, dry maiter (g/m?),plant height (cm) ,panicle
length (cm) ,main grain yield components and grain vield as well as
nitrogen and potassium leaf contents at heading . The #rigation
intervals of 3 and 6 days were at par in grain yield and mos of grain
yield components. The irrigation interval of nine days sharply
decreased all studied traits. Regarding the water poductivity
measurements, the irigation interval of six days gave tie highest
values of physical (Xg grain /m’ water) and economic (L.}J/m3 water)
water productivities for evapotranspiraiion (ETa), water r:quirements
(WR) and total applied water (I).The irrigation interval #f nine days
gave thie lowest velues of water productivity measuremernts, &s well as
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ETa, WR anc total applied water amounts (I). These results confirmed
the superiority of irrigation interval of six days.

Potassium splitting application significantly affected the
aforementioned traits and showed the superiority of potassium
splitting against the one dose as basal application .The triple sphiting
of potassium, 1/3 B+1/3MT+1/3P}, gave the highest values of studied
parameters. The triple splitting of potassium and double splits of 1/2 T
+1/2 P1 were comparable in most of the studied traits but under severe
water stress. the triple splitting surpassed it. .

The interaction effect had a significant effect on leaf area
index (LAl) and panicle numbers in 2005 season, while chlorophyli
leaf content | filled grains and unfilled grains /panicle in 2006 season.
Also, in both seasons, the interaction between irrigation intervals and
potassium splittiag treatments exerted a significant effect on dry
matier, gratn yield, nitrogen leaf content and potassium content
Generally, the resuit of interaction came to confirm that the triple
sphitting of potassium application was much needed under severe
water stress. -

INTRODUCTION

[irigated rice crop is increasingly facing water scarcity and
salt stress in Egypt and over the entire world. More progress has been
made for water saving with more rice production and the alleviation of
salt stress for rice crop grown under such conditions. 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 indusirial and domestic needs has increased in Egypt. Therefore,
it is expected that, in the near future, Jess water will be available for
rice growing.

Tabbal er al., (2002) reported that reduced water inputs and
increased water productivity of rice grown just under saturated soil
conditions were compared with traditional flooding rice. Under saline
goil, El-Mowelhi er ol (1995) and Zayed (1997) reported that
prolonging the irrigation intervals beyond four days significantly
reduced rice growth , grain yield components and grain vield ,Khafaga
gt al,( 2000) and Zayed et al., (2006a) stated that under, saline soil,
watering at Y com origation depth increased rice growth .yield



1. Agric. Res. Kafer El-Sheikh Univ., 33 (4) 2007 809

attributing traits and grain yield, as well as water use efficiency and
water productivity over 3 , and [2 ¢m irrigation depths . Moreover,
Anbumozhi et al,, (1998) and El —Kholy et al, (1999) came to similar
results .However, under normal soil , El Refaee et al., (2005) . found
that rice growth and grain yield and its components wers
significantly affected by irrigation intervals .They pointed out that
continuous saturation: irrigations gave almost a grain yield similar to
that of continuous flooding while, saturatien treatments induced 3-5%
reduction in grain yield and it gave higher water productivity .
Khafaga er al, (2006) found that the percolation losses and
evapotranspiration (ETa) were increased by increasing ponding water
depth.

Qadar (1995) and Zayed (2002) found that potassium
application for rice crop under saline soil, with water stress,
significantly alleviated the stesses of salis and water withhclding
.However, potassium significently improved rice growth, grain yield
components and grain yield. Thereby, increasing the efficiency of
potassium mode of action under stresses could be achieved by
potassium splitting . Velayauthan er al,, (1992) Poonam et al,, (1993),
Ghoshi et al ., { 1993) Devasenapathy (1997) ,Thakur et af. (1999,
Meena et al., ( 2903) ,Natarajan «f al. ( 2004) ,Ramteke ez al ,(2004)
and Zayed et al.,(2006b) reportedthat rice crop performed better when
splitting application of potassitm was followed over onc dose as
basal application .Also, they repated that potassium splitting either
as 50% basal +25% at tillering stage +25% at panicle initiation (PI) or
1/3 basal +1/3 tillering stage (T) +1/3 panicle initiation {PI) were the
most effective splits . Whereas , they significantly increased rice
growth , all yield attributing traits and grain yield, as well as nutrient
contents ieaf, such as N,P,K anc S. Cao et al, (2004) stated that
potassium application as 70 % basal + 30% panicle dressing
significantly increased seed setting ,number of filled grains ,1000 -
grain weight N and K uptake at heading and grain yield of rice crop .
Pillal and Anasuya (1997) claimed that the maintenance of K'
concentration in the three leaves at the level higher than 2.76 at the
maximum tllering stage was too much essential for achieving
maximum gain vield.

The present study aimed to test rice and water productivity as
affected byirrigation and potassium treatments under newly reclaimed
saline soilin the Northemn part of Delta.
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MATERIAL AND METHODS

Two field experiments were conducted at El-Sirw Agricultural
Research Station Farm (North of Delta ,Egypt) during the summer
seasons of 2005 and 2006 .Soil texture of the experimental sites is
classified as clay soil and its chermical analysis was , 8.15 and 8.07 pH
, 2.3% and 2.35% CaCo3, 0.85% and 0.89% organic matier,
exchangeable sodium percentage 8.96 and 8.73 and the elccmcal
conductmty values of soil extraction(Ece } were 6.0 and 5.53 dSm™
in the first and second seasons, respectively Giza 178 rice variety (
Egyptian salt- tolerant variety ) was used in this study . The
experiments were laid out in a split plot design, with four replications
‘The main plots were devoted to three irrigation intervals; viz., 3, 6
and 9 days . Meanwhile, potassium splitting treatments; namely, all
recornmended X applied basally (B), /2 B+1/2 maximum tiilering
stage (MT), 1/2 dressing at tillering stage (U)+ -1/2 panicle iuttiation
(Ph) and 1/3 B+1/3 MT+ 1/3 dressing at panicle initiation (PI), were
distributed form of potassium sulphate in ihe sub-plots. The
recommended potassium rate of 57 kg kio/ ha was vsed in the 48%
K20) .The recommended nitrogen and phosphorus of 165 Kg N and
50 Kz P20, /ha in the form of urex and calcium super phosphate,
respectively. The nitrogen and phosphorous were applied as
recommended under saline soil .Thirty day old seedlings were
transplanted at 15x15 ¢m spacing with four seedlings /hill . The rest
of recommendation package of rice under saline soil was applied.
Measurements of growth characters:

For measuring the Ieaf area index and dry matter
accumulation, five hills were randomly cut just at the soil surface at
85 days after transplanting (DAT). The plants were transterred 10 lab,
carefully washed and dry matter of stems and leaves were measured.
Leaf area was measured with a leaf area meter. The chlorophyll leaf
content was estimated by a SPAD meter.

Estimation ef mineral concentrations:

Oven dry samples of 85-day old plants were digested by Hno3-
Hclo4 and N and K+ were precisely analyzed by Colorimeter and
atomic absorpiion spectrometry (Mitusui ef al., 1999).

Measurements of grain yield and its attributing traits:

Five plants were randomly cut at soil level at harvest, from
each sub plot to determine the following traits; plant height, tiller
numbers, panicle numbers per hill, panicle length, field grains per
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panicle, sterility % and 1000- grain weight. Grain yield (t ha') was
estimated from the collected plants (5 m %) at 14 % moisture content.
Irrigation water measurements:

Applied water:

In the two experiments, irrigation water was measured by
using a cut threat flume of 20 X 90 c¢m .The total applied water was
determined.

Percolation measurements and actual evapotranspiration (ETa):

The percclation measurements were calculated from data
obtained from sets of tanks installed in one plot of each irvigation
interval. Each set consists of two tanks .The first was an open tank at
the top and the bottom (95cm in diameter and 100 ¢m height), which
was used to determined the total amount of applied urigation water
needed to replemish losses through evapotranspiration, seepage and
percolation .The second was a closed tank at the bottom only to
determine the actual evzpotranspiration (ETa) values .Rice plants
were transp}dnted into the tanks and were compared with the plants
grown i the open field.

Physical and econsmic water productivities were estimated
according to Dang et af,, (2)01) and Molden et al,, (2001). Net return
of rice crop was determined according to RRTC (2005 and 2006)
Statistical analysis:

The MSTATY statistice analysis program (1998) was used for
data analysis. The data were analyzed and the mean differences were
compared, using LSD test, actording to Gomez and Gomez, (1984).

RESULTS AND DISCUSSIONS

Irrigation intervals effect:

Irrigation  intervals significantly affected all studied
parameters, namely, growth, chemicil analysis, grain yield attributes
and grain yield in the two seasons of study (Tables 1, 2and 3).
Prolonging irrigation intervals up .0 nine days significantly and
sharply decreased leaf area index (LAI), dry matter (g /m*)DM)
,chlorophyll content , nitrogen and potassmm leaf contents, panicle
length , plant height panicle mumber /m® field grains /panicle .
panicle weight ,1000- grain weigh and grain yield. On the contrary,
watering every nine days significantly increased the unfilled grains
/panicle in the terms of sterility. Irrigating every six days induced a
reduction for some extent .By the way, the combination of irrigation
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intervals of three and six days were comparable in several parameters,
such as; LAIL chlorophyll content, panicle length, plant height, panicle
weight, 1000-grain weight and nitrogen leaf content in 2006 season,
while, panicle numbers and grain yield in the two seasons study. The
grain yield of Giza 178 rice variety was low in the first season in
comparison with that obtained in the second season because of salinity
ievel .The soil under such condition, might keep water for a long time
because its bad drainage resulted from high sodium content .That
might be resulted in insignificant effect between three and six days
intervals on most studied parameters and grain yield. Watering every
nine days might be insufficient to leach salts around the root growth
zones under these circumstances plus the water stress resulted in great
harmful effect on rice growth, rice photosynthesis, rice photosynthesis
pigments, rice metabolisin and ion imbalance, which induced more
spikelets sterility leading to lower grain yield.

Furthermore, water stress and salt hazardous increased the
ABA in the rice plants, which affected the peduncle of panicle and
restricted the translocation of carbohydrates to grains resulted in more
short panicle and higher rate of panicle sterility leading to lower grain
yield. With mnsignificant sacrificing in the grain yield the irrigation
interval of six days could be recommended in the soil similar to the
current experimental soil. In addition, under the present conditions
with continuous flecding, the soil might be suffering from unaerion
{(bad drainage) in which using watering every six days interval mighi
improve this problem. The obuined data are in agreement with those
reporied by Zayed (1997) Anbumozhi ef al ., (1998) , El Kholy ef
al.,(1999) Khafaga et al. ( 2006) and Zayed ¢t al., (2006a) .
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Table (1): Leaf area index (LAI) , dry matter glmz (DM), chlorophyll content
(SFAD value) and plant height cm of rice as affected by Irrigation
intervals and potassiam spiitting during 2003 and 2006 seasons

Treatments LAl DM Ch. content Plant height «{
2005 | 2006 | 2005 | 2006 | 2005 | 2006 | 2005 2006
Irrig. Intervals(days):
3 6.28 5.98 1185 + 1165 | 414 | 419 1024 | 1037
6 5.90 5.60 927 i 939 406 | 419 101.0 99.1
9 l 4.73 4,59 553 739 38.6 37.7 95.8 94.5
LSD (0.05) 934 1 016 | 34 | 42 | 05 | 07 | 21 12
K" splitting treatments
All basal (B) 5.28 5.i2 825 | 868 388 39.6 98.9 98.6
12B-12MT 5.57 5.22 860 | 017 404 40.3 99,1 98.7
I 12T+ 1/22P1 5.68 540 921 931 406 | 407 146.1 99.5
I3B+IAAMT+1/3PT | 6.03 5.82 047 1024 | 414 413 100.8 99.7
LSD (0.05) 0.3 0.09 24 32 0.9 0.4 1.3 NS
tnteractions NS *% M NS ** NS NS |

T = Tillering stage,

**=Gignificant at 0.01 level

M7 = Maximum fillering Pl = Panicie initiatnon  Ch.=chlorophyll

NS =Not significant

Table (2): Panicle length (cm), panicle number /m?, filled grains

/panicle and unfilled grains /panile as affected by

irrigation intervals and petassium splitting in 2005 and

2006 seasons.

Treatments  Panicle length | Panicle no/m? | Filled grains Unfilled grains |
(2005 [ 2006 | 2005 [ 2006 | 2005 | 2006 | 2005 | 2006 |
Irrig. Intervals {dav}: i ! 1
I 3 216 | 208 | 44l | 459 | 1305 | 1320 | 59 | 50
6 I 210 214 402 441 1250 | 1284 11.8 122
2 199 ¢ 209 312 366 | 1178 | 1204 | 218 218
LSD (0.05) 0.7 J 0.6 42 36 2.0 2.4 2.1 1.04
K" splitting treatments i
All basal {B) 201 211 340 378 120.1 123.1 17.7 17.0
V2B-12MT 207 21.1 376 414 1243 [266 | 135 14.3
12T+ 1722P1 21.2 218 399 432 125.0 127.3 111 11.9
1/3B+13MT+1/3P1 | 214 | 220 429 462 | 128.7 | 1309 | 98 9.0
LS (0.05) 0.6 02 21 22 1.6 235 1.4 0.98
Interactions NS NS NS *E *¥ NS NS **
! | i
T = Tillering stage, MT = Maximum tillering Pl = Panicle initiation
*+=Gignificant at (.01 level NS =Not significant
Potassium splitting effect:
Potassium  splitting  significantly improved LAI, DM

,chiorophyll content , N and K leaf contents at heading, grain yield
attributing characters and grain yield in both seasons of study
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(Tables],2and 3). Interestingly, potassium application in one dose, as
basal, significantly failed to exert any improvement in rice growth or
ehhancing its withstanding to water and salinity stresses. The splitting,
including dressing at panicle initiation, showed its superiority in
enhancing tolerance rice to both water and salinity stresses and,
subsequently, mmproved rice growth and grain yield. Also, the
potasstum application at the maximum tillering or tillering stages,
with panicle initiation encouraged rice plant to grow healthy under
such stresses. The triple potassium splitting as following: 1/3 basal
- +1/3 maximum tillering (MT) +1/3 panicle initiation {PI) gave the
significantly gave the highest values of all studied traits .On the
contrary, the triple potassium splitting was found to be efficient to
reduce the spikielets sterility and it gave the lowest value of unfilled
grains panicle” in terms of sterility. The one dose of potassium
application significantiy gave the lowest values of all studied traits,
except for the unfilled grains whereas; it gave its highest value. Split
applicaticn of potassium, as triple equal doses, might encourage early
and fast rice growth, which was more convenient under either water or
salinity stresses. Also, the triple split of potassium might increase rice
tolerance to salinity and water stresses, especially ai zensitive growth
stage, such as panicle initiation, enhanced photosynthesis rate, kept
the normal osmotic of plant cel and its turgid pressure, increased
stored carbohydrate at pre-heading and boosted more reproductive
tillers formation. Moreover, tripie split application of potassiun
significantly increased =nitrogen, potassium and chlorophyll ieaf
contents at heading, resulted in delaying leaf senescence occurred
under water and salt stresses during grain filling. Furthermore, triple
application of potassium leaf content resulted ir more translocation of
carbohydrates from stem leaf sheathes and other storage organs to
grains, leading to high sink capacity and, subsequently, more
potassium leaf content, enhancing the efficiency of photosynthesis of
the three active leaves after heading and obviously improving grain
filling In addition, triple application of potassium in this study
greatly increased potassium leaf content resulted in more translocation
of carhohydrates from stems . leaf sheathes and other storage organs
to grains, leading to high sink capacity and, subsequently, higher grain
yield More potassium leaf content supported rice planis to be more
salinity and water stresses tolerance by suppressing Na' uptake or
organizing stomatal cenduciance (Qader, 1995 and Zayed, 2002)
Similar data have been reported by  Velayutham es al, (1992)
Poonam ¢t al, (1993}, Ghoshi ef af ., { 1995), Davasenapathy {1697)
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,Thakur et al., (1999} Kantt and Chauhan (2000), Meena ef al., ( 2003)

Natarajan #f al, { 2004) ,Ramicke et a/,(2004) and Zayed et

al.,2006b).

Table (3): Panicle weight (g),1000- graiz weight (g) ,grain yield
{t/ha) ,N% and K' content (mmol /kg dry leaf)as affected
by irrigation intervals and potassium splitting treatments

in 2005 and 2006 seasons.

Traits | Panicle wt 1000-grain wt__[ Grain yield N% T K content
Treatments 2005 | 2006 ) 2005 2006 1 05 | 2006 | 2005 2006;_{ 2005 | 2006
[mri inlervals days:

3 294 297 200 20.2 737 737 2483 2496 562 573
& 2.81 2.86 9.9 203 6.4 7.19 2413 2428 543 549
g 27 2.76 185 187 53 5.75 2195 2,127 473 477
LSI0.05) 0.1 012 1.2 1.05 0.17 019 0.094 0.03 18 13
K’ Splitting ireatments:
All bazal (B) 264 2.6L 18.5 18.6 546 5.7 2234 2211 476 481
2R -2 MT 2.79 2.83 19.2 194 6.1% 6.6! 2337 2327 513 518
2T+ 112P1 216} 292 201 20.4 6.90 722 2.396 2403 539 547
18 B + 113Mi+1/3 Pl 297 304 202 20.6 725 7.57 2487 2461 576 584
L3D(0,05) 0.08 TR 08 0.6 0.18 116 0.35 0.03 8 i2
Interaction N§ NS | NS NS *» ik L ** ** b
. i : I ]
T = Tillering stage, MT = Maximuum tillering.  PI = Panie initiation, wt =weight

**=Sionificant 41 0.01 level NS =Not significant

Interaction effects:

Data documented in Tables 4 and 5 revealed that the
interaction between irrigation intervals and jotassium splitting
treatments had a significant effect on leaf area index (LLAI), in 2003,
and panicle numbers i 2006 season and  chlorephyll leaf content,
fiiled grains and unfilled grains /panicle in 2006 sesson. Also, in both
seasons, the interaction between irrigation intervals and potassium
splitiing treatments exerted a significant effect on dry matter, grain
yield and nitrogen and potassium leaf contents .It was detected that all
interaction effects came to confirm the fict that triple spiit of
potassium application could be recommenced for rice plant grown
under water and salinity stresses. The splittiag potasstum in two equal
doses, at tillering stage + panicle initiaticn, were comparable to the
triple splits under moderate stresses (Qadar, 1995 and Zayed, 2002)
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Table (4): Leaf area index (LAI), Chlorophyll content (SPAD value),
panicie numbers /m’ filled graios /panicle and unfilled grains
/panicle as affecied by the interaction between irrigation
intervals and potassinm splitting treatments in 2005 and seasons.

P I K" splitting LAY Chiloro. Fanicle Filled grains | Unfitled
interval treatments ',contcm numbers /panicic grains /panicle
days
vs 3005 | 2006 3006 3006 3006
All basal (B) 581 | 414 405 127.3 15 1
1/2B-1/2 MT 584 < 419 © 435 131.3 5.5 |
3 127+ 1271 6.03 21 | 459 130.8 4.0
VAB+ VIMU+I3P0 | 625 422 465 i32.8 3.5
All basal {B) 532 409 360 1215 158
12 B-1/2 MT 5.47 42,0 390 125.3 13.5
6 12T+12 P 5.62 423 414 126.0 113
IB3B+1/3M+1/30L | 599 42.3 450 128.3 83
|
' Alf basal {B) 4.23 365 255 1115 . 278 i
I 9 1/2 B -1/2 MT 436 | 371 300 1163 238 |
12T+ 1/2P! 4.54 377 130 | Y83 20.3 |
3B+ U3IMI+LPL [ 523 39.4 369 | 125.0 153 \
LSD{0.05) 0.15 0.7 38 28 1.0 '

MT = Maximum tilleing

T := Tillermg stage,
**=-Significant at 0.61 level

NS ~Not stgnificant

Pl = Pamcls imtiation, Ch\om.ﬁ(ﬁhlorophyil

Table (3): Dry matter {(g/m°),grain yield (t/ha), N% and K leaf
content as affected by the interaction between irrigation
intervals and petassium splitting treatments during 2005
and 2006 seasons.

————en

irri, Potassium splitting Dry matter Grain yield tha N% K™ content
intervals treatments '
(days) 2005 1 2006 | 2005 ] 2006 ] 2005 | 2606 | 2005 | 2006
AH basal (B) 1070 1043 6.46 6.72 2406 | 2.431 503 515
12B-12MT 17 1104 6.83 7.10 2440 | 2444 552 563
3 12T+129P1 1262 1243 7.44 7.75 2,527 1 2330 581 550
1738+ 1/3Mt+1/73 PI 1_290 1270 7.62 7.92 2.559 | 2.585 613 623
Al basal (B} 891 %95 6.16 6.38 2.345 2.365 502 513
) 128 -1/2MT 925 915 6.70 7.07 2.398 2.413 538 544
1727+ 12P1 Y44 95 715 7.5!1 2,438 2.448 5351 £24
IR+ 13 Mt+153 P1 930 999 7.60 7.85 2470 | 2.488 581 582
Al busal {B)} 5i8 668 3.77 4.04 1.93 1.838 425 417
G 172 B-1/2 MT 537 733 5.06 5.66 2.173 2125 448 449
127+ 1271 559 753 6.14 6.41 2225 2.235 484 495
3B+ 1A M+/3PT 600 804 6.55 6.94 2.433 2310 535 547
i LSD{{.05) 41 35 (.43 .28 0.061 0.059 | 135 21

" T =Tillering stuge,
**=Signiticant at 0.0t level

MT = Maxinmus Lilering

NS =Not significant

Pl = Panicle imtiation
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Water productivity:

Data in Tables 6and 7 showed that the irrigation interval of
three days gave the highest values of evapoiranspiration (ETa) mm,
percolation, water requirement and total applied water in the two
seasons of study. On the conirary, watering every nine days gave the
lowest values of such water measurements. Interestingly, the medium
irrigation interval of six days resuited in moderate values of these
water assessments As for physical water productivity, data in Table 7
revealed that a combination of three and six irrigation intervals days
gave similar values of physical water productivity assessed, on the
basis of ETa (PWPgry in 2005 and 2006 seasons. Hence, such two
irrigation intervals gave the highest values of PWPgr, (0.85 and 0.88)
in the first and second seasons, respectively. The irrigation interval of
six days surpassed the rest irrigation intervals of three and nine days
regarding physical water productivity measured on the basis of water
requirement (PW~Pwg) and physical water productivity based on total
applted water (i) (PWP1). Thereby, irrigation every six day gave the
maximum values of (PWPy,) and (PWP;),being 0.63and 65 ;and
0.50and 0.52 for PWPy, and PWP; in the first and seasons,
respectively .Meanwhile, the lowest values of the aforementioned
water productivity parameters were obtained by the irrigation interval
of nine days { Table7 ). The PWP measurements were decreased in an
ascending order of PWPETa > PWPyy > PWP; under the studied
irrigation intervals in both seasons. From data here and results of grain
vield the watering every six days was found to be efficient and it was
the best.

Regarding economic water productivity ( EWP L.E/ m® water
) ,data shown in Table 8 clarified that irrigation every six days gave
the highest values of EWPs (,0.55,0.63,0.41,0.42 and 0.32 ,0.37 L.E
/m? water) for EWPgr, ,EWPwr and EWP; in the first and second
seasons Jtespectively. The irrigation every nine days gave the lowest
values of EWPs, while, the irrigation interval of three days came in
the second rank after six day interval. Again, such result regarding
EWPs, came to prove the superiority of six day interval. The obtained
finding are in a good agreement with those reported by to Dang et al.,
(2001), Molden ef al., (2001) and Khafaga e/ ol ( 200
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Table (6): Evapotranspiration ETa (mm), percolaticn (mm)
;water requirement (WR) (mm) and total applied water(l)
m’ /ha as affected by three irrigation intervals during 2005

and 2006 seasons.

Irrigation | Evapotranpiration | Percolation | Water Total  water
intervals | (ETa)( mm) (mm) requirement | applied (I) m’
(days): (WRXmm) ! /ha
2005 2006 1 2005 | 2006 | 2005 ; 206€ | 2005 | 2006
3 827 1836|320 (350 | 1147 1186 15207 | 15300
6 810 816 280 | 300 | 1090 | 1096 | 13790 | 13898
9 777 780 215 [ 215 | 986 995 110978111350

Table (7): Physical water productivity for evapeotranspiration
(ETa), water requirement (WR) and total applied water

(1) in 2095 and 2006 seasons.

Irrigation T Phystcal water Physical water |  Physical water

intervals productivity ETa | productivity (WR) | productivity (I} Kg

(days): Kg grain / m’ water | Kg grain/ m® water grain/ m’ water
2005 2006 | 2005 2006 2005 2006

3 0.85 0.88 | 0.6! 0.62 0.47 (.48

6 0.85 088 | 0.63 0.63 0.50 0.52

9 0.69 0.74 | 0.55 0.58 0.47 0.50

Table (8): Economic water productivity for evapotranspiration
(ETa), water requirement {WR) and total applied water (F)

in 2005 and 2006 seasons.
g%Iprrigation | Economic water |  economic water economic water |
intervals productivity ETa | productivity (WR) | productivity (DL.E/ m’
{days): L.E / nr’ water L.E/ m water water
2005 | 2006 | 2005 2006 2005 2006
3 0.55 0.62 0.39 0.40 0.30 0.34
6 0.55 0.63 0.41 0.42 0.32 0.37
L9 0.33 033 | 026 0.33 0.23 0.29
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