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ABSTRACT

Thiswork isatrial to improve water use efficiency of fig orchardsgrownin
sandy soils of North Sinai area through mulching and anti-transpirant un-
der water management. The applied treatmentsinclude: main plotsasthree
irigationintervals: (1= 1day, | =2 days& |,= 4 days) withirrigation amounts
calculated according to Penman-Monteith equation and sub-main plots as
four soil-plant management treatments: (control without additions, black
plastic mulch (BPM), spry Abscisic acid (ABA) 10% w/w & combined BPM
+ABA). The study was conducted in split plot design with three replicates
for each treatment. The results were analysed statistically (ANOVA and
L.S.D.). Theexperimentalwork revealsincreasesin fig fruit yeild, water use
efficiency and water economy by increasing irrigation intervals and adding
combined BPM + ABA, but the reverse was observed for water consump-
tive use, crop coefficient and beneficiary factor. The highest values of fig
fruit yeild, water use efficiency and water economy were obtained by irriga-
tion every 4 days and application combined BPM + ABA. Likewise, those
treatments led to the lowest values of water consumptive use, crop coeffi-
cient and beneficiary factor. From the previous findings, one can conclude
that irrigation every 4 daysand use of black plastic mulch under fig treesare
recommended in light of the highest investment ratio at the prevailing con-
ditions in the study area. Those treatments have also saved water con-
sumption by about 19 %. © 2009 Trade Sciencelnc. - INDIA
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INTRODUCTION

Several practices are directed to restricting the
losses of water and maximizing the benefit of limited
water resource. Among these, irrigation water manage-
ment, mulching and use of antitranspirantshave been
devoted specid atentionsplastic mulchingin combina
tionwithdripirrigationand nutrientsinjection (fertigation)
enhancewater and nutrient use effeciency’?. Mulching

isagmpletechniqueto minimizewater evaporationfrom
therhizosphere zone, directly affect themicroclimate
around the plant by modifying the radiation budget of
the surface and decreasing the soil water los3'?, favours
root devel opment and rai setemperatureinthe planting
bed, promoting faster crop development and earlier
harvest, Lamont'® aswell asweed control, Alleneta 1Y,
Besides, black polyetheleneisused for its easy pro-
ng, excellent chemical resistance, high durability,
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flexibility and odourless, Wright'? and Espy” et al.[.

Antitranspirantsinclude both film forming and sto-
mata closing compoundsthat increasetheleaf resis-
tanceto water vapor lossthusimproving plant water
useto assmilatecarbon and, inturn, the production of
biomassor yield, Plaut et d.'4, Tambussi and Bort!?®
andMarcdloet d.'. Besidetheir low environmental
impact and economi c cost, they counteract occasional
and episodic drought events, resistant inducer against
plant virused>813, promis ng non-toxic fungicideg2232,
amelioratethefruit quaity under storage conditiong'”
and limit the water |oss deputed to evaporative | eaf
cooling®.

Sincefigtrees(Ficuscarical.) arewidely spread
in countries possessing M editerranean climate and has
ediblefruitsattaining excellent source of minerds, vita-
minsand dietary fibre; high number of amino acidsbe-
ing fat and chol esterol -freg*®24, fig was sel ected for
study.

Themain objectiveof the present study istoinves-
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tigatetheeffect of mulching and anti-transpirant under
irrigation water management of sandy soilsonwater
useefficiency of fig orchardsgrowninthe desert envi-
ronmentsof North Sinai, Egypt.

MATERIALSAND METHODS

Thisexperimenta work wascarried outintheAg-
ricultural Experimental Station of the Desert Research
Center at EL — Sheikh Zuwayid City, about 35 Km
East El-Arish city, North Sinai Governorate during,
2008/20009.

Meteorological data for 12 years (1996-2007)
were collected to compute ETo rates using Penman—
Monteith equation. (TABLE 1) asrecommended by
the FAO Expert Consultation held in May 1990 in
Rome, Italy, usng CROPWAT, softwareverson 5.719,
Ingenera, theNorth Eastern part of Sinal Peninsulais
dominated by the M editerranean climate, whichischar-
acterized by hot dry summer and relatively cold winter.

TABLE 1: Meteorological data of average 12 year s(1996-2007) for studied area

Elements JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Max. Temp. °C 16.64 1725 1968 2298 2612 2937 3210 3295 3180 2850 2359 19.00
Min. Temp. °C 9.57 994 1154 1359 1569 1792 1985 2029 1944 1724 1402 1104
Relative humidity (%) 8149 8049 79.84 7817 8221 8494 8641 8534 8165 8317 7728 80.74
Wind speed (km/day) 209.46 236.06 22244 201.54 179.16 148.00 16248 137.80 154.20 167.56 191.24 186.32
Sunshine hours (n) 6.98 7.69 8.25 935 1034 1180 1188 11.30 1030 915 7.70 6.67
Rain (mm) * 4243 3246 20.07 823 0.46 0.44 0.10 0.08 019 1397 1323 4273
ETo (mm/day) 1.75 2.22 2.94 3.90 4.55 524 5.59 5.36 4.68 347 2.58 181

*Total rain = 174.39 mm/year

The physical and chemical characteristicsof the
studied soil site are recorded in TABLES (2a & b).
Therelevant physical and chemical propertiesof the

ETo = Potential evapotranspiration (mm/day)
s0il of theexperimentd steweredetermined according

to Richardd'®. Thesoilsarenon salinenon akali, soil
textureissandy and 7.3 % w/w avail able moisture.

TABLE (2a) : Somephysical propertiesof the soilsselected for experimental work

Soil Particle size distribution (%) Particle Bulk Total o ) Moisgture content (%)  Available soil Infiltration rate
- : : 8 rganic - e T
depth  Coarse  Fine ! density density por osity Field Wilting water /layer (cm/hr
matter (%

(cm) sand and St CY (gomd) (glem?®) (%) ) capacity  point (%)  (mm) Class
0-50 831 84.14 322 433 2.60 1.45 44.23 0.26 11.25 311 8.14 59.02

-100 812 86.18 281 2.89 2.57 1.43 44.36 0.24 10.54 3.04 7.50 53.63 13.44 Very
-150 7.84 86.87 273 256 2.52 141 44.05 0.22 9.89 2.94 6.95 49.00 ' rapid
-200 7.42 8712 265 281 2.50 1.40 44.00 0.20 9.55 2.89 6.66 46.62

TABLE (2b) : Somechemical and physico-chemical propertiesof the soilsselected for experimental work

dSOitIh CaCo; pH (sl ECe Soluble cations (me/l) Soluble anions (me/l) CEC (me/100g Exchangeable cations (me/100g soil)
(?:n) (%) pate) dsm' cat  Mg" Na* K* COs  HCOy SO, cl soil) ca™ Mg* Na* K*
0-50 7.24 72 3.55 18.94 8.86 5.23 245 0.0 12.84 10.58 12.06 4.59 3.25 0.43 0.61 0.3
-100 6.14 74 3.13 17.64 5.66 4.86 3.12 0.0 11.65 10.84 8.79 4.59 3.41 0.39 0.59 0.2
-150 5.74 76 3.25 1543 6.15 511 5.85 0.0 10.23 10.34 1197 4.83 3.50 0.35 0.58 0.4
-200 5.23 7.4 3.15 12.75 7.22 5.42 6.13 0.0 10.84 10.46 10.22 4.78 3.45 0.38 0.65 0.3
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The study was conducted in split plot design with
threereplicatesfor each treatment wereused. Theex-
perimentsinclude 36 fig (Soltany) treescultivatedinthe
experimentd Sitea 6 x 6 mdistance, morethan 7 years
before experimental work, (116 trees/ feddan). The
treatmentsincludes main plotsasthreeirrigationinter-
vas: (I,=1day,|,=2daysé& |,=4days) withirrigation
amounts cal cul ated according to Penman-Monteith
equation and sub-main plotsasfour soil-plant manage-
ment treetments: (control without additions, black plastic
mulch (BPM), spray Abscisicacid (ABA) 10% w/w &
combined BPM + ABA). Abscisic acid is sprayed
foliarly every 15 days. Growing period was about 273
daysfrom 1 May to 31" October 2008 and 1% Feb-
ruary to 30" April, 2009.

All treesreceived the recommended doses of or-
ganic manure, (10 Kg/tree) and mineral fertilization
NPK: 65, 15.5 and 70 unit as: Ammonium sulphate at
onerate of 65 unit, (about 300 Kg/fed) wereaddedin
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two equa dosesduring March and Junewithirrigation
water by usngafertigationunitindrip system. Cacium
superphosphate at arate of 15.5 units, (about 100 Kg/
fed) were added in three equal doses during March,
June and September months. Potass um sulphateat the
rate of 70 unit, (about 140 Kg/fed) wereadded in two
equal dosesdternatively with nitrogen fertilization by
using afertigation unit. Magnesium sul phate (50 Kg/
fed.); borax (30 Kg/fed.) and somemicro-nutrient ele-
mentswere added in monthly doses.

Soil moisturewas measured with both tensometer
and gravimetric method at depthsof 0-50, - 100 and -
150 cm.

Irrigation with salineground water about; 2827 ppm
was applied by dripirrigation system. The chemical
analysisof irrigation water was carried out using the
standard methods of Rainwater and Thatcher*4. The
anaysis, TABLE 3reveded that, thiswater belongsto
high salinity, highsodium, i.e., C, S water; Richards™®.

TABLE 3: Chemical analysisof theirrigation water of North Sinai research station

H E.C
P (ds/m) SAR

Soluble cations (meg/l)

Soluble anions (meg/l) Class

Ca++ M g++ Na+

K* COs3 HCO3 SO, CI

7.2 4.4 5.01 11.14 11.23 16.75

5.13 0 12.56 13.84 17.85 C S

S.A.R = Sodium adsorption ratio

Theamount of irrigationwater (TABLE 4) wascd -
culated using theequation:

meq.= ml equivalent per liter

o = Canopy cover represented by the shadow
areaunder treesat mid-day whichin average

D,,=((EToX KcX DX Cr X No. T) /Ea) + R No.T. = No.of weesfed = 115 trees
Where: D,, = Appliedirrigationwater (liter/tree/day) Ea = Irrigation system efficiency (%) = 85 % for
ETo = Potential evapotranspiration (mm/ day) dripirrigation.
Kc = Crop coefficient. D = Rootdepth=(2m).
R = rainfall (mm).
TABLE4: Dailyirrigation water applied tofigcrop (liter /tree/day)
Months Feb. Mar. Apr. May Jun. Jul. Aug. Sep, Oct.  Average
ETo (mm/day) 2.22 2.94 3.90 455 5.24 5.59 5.36 4.68 347 4.22
G. Period (days) 28 31 30 31 30 31 31 30 31 30
Kc 0.50 0.55 0.60 0.70 0.70 0.60 0.60 0.50 0.50 0.58
Root Depth (m) 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
W.R. 1858 27.05 3910 5322 6129 5603 5373 39.06 2899 41.89
I.R. 5.99 20.02 3612 53.06 6113 5599 5370 3899 24.10 38.79

Irrigation requirements (1.R.) = 1237.32 m¥fed/season = Water requirements 1333.08 (W.R.) — Effective rainfall (Pe)

Todetermineweter consumption, soil moisturecontentwas  ETa=(M.,% - M., % ) x d, x D x 1000 mm®
gravimetrically determined and thecropwater consump-  \where : ETa = Actual evapotranspiration, mm.
tiveusewasthen cal culated by thefollowing equetion: M., = Moisture content after irrigation, %.
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M., = Moisture content beforeirrigation, % .

d, =Bulkdensity of soil, g/ cm®

D =Depth,cm.

At theend of theexperiment, plantswere harvested
andyield wasrecorded. Thewater use efficiency was
cdculated by dividingthecropyield/ theamount of sea
sond evapotranspiration’™. Thewater economy wasca-
culated by dividingthecropyidd/ theamount of water
added askg/m®24. The crop coefficient was calcul ated
by dividing theactual evapotranspiration (ETa) / poten-
tia evapotranspiration (ETo)®. Beneficiary factor (Bf)
wascd culated by dividing theactud evapotranspiration
(ETa) / theappliedirrigationwater (Diw),Allenetal !,
Theinvestment ratiowasca culated as(IR) = Output LE
/ Input LE, (total costs), Ranaet al.[*..

Owingtothesuccessiveripening of figs, theculti-
varswere picked twicefor thefirst crop (at thebegin-
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ning and mid of July) and twicefor thesecond crop (at
the beginning and mid of September). At theend of the
experiment in October, all treeswere harvested and
yield wasrecorded. Datawere statistically analyzed
using Snedecor and Cochran??,

RESULTSAND DISCUSSION

Figfruityields

Datapresentedin TABLE 5 show clearly that fruit
weight andyiddincreased withincreasingirrigationin-
tervasfrom 1 day to 4 days. However, the higher mag-
nitude of increaseismoreevident onincreasngirriga
tioninterval from 1 to 2 days but further increase of
irrigationinterval to4 daysleadsto alesspronounced
increaseof both fruit yield andtotal yield.

TABLES5: Figfruit yiddsasaffected by water management and someanti-evapor ativeand anti-transpirant

Irrigation intervals Treatments Fruit weight (gram) Yield (kg/tree) Yield (ton/fed)
Control (without) 60.00 4.800 0.557b
Abscisic acid 63.00 5.040 0.585 ab
Control (1day) ,
Plastic mulch 65.40 5.232 0.607 a
ABA and mulch 67.20 5.376 0.624 a
Average 63.90 5.112 0.593a
Control (without) 69.00 5.520 0.640 b
2 days Abscisic acid 72.60 5.808 0.674 &b
Plastic mulch 75.00 6.000 0.696 a
ABA and mulch 77.40 6.192 0.718 a
Average 73.50 5.880 0.682 a
Control (without) 71.40 5.712 0.663 b
4days Abscisic acid 74.40 5.952 0.690 ab
Plastic mulch 78.60 6.288 0.729 a
ABA and mulch 80.40 6.432 0.746 a
Average 76.20 6.096 0.707 a

L.S.D. Intervals 0.05=0.26* & L.S.D. Applications 0.05 = 0.039*
a, b, letters indicated significant differences between treatments.

Ascommon under prevailed arid environments,
drought events may have alarge impact on both pro-
ductivity and crop qudity. Inthiscontext, occasiona or
episodic drought events coul d be counteracted through
theuse of antitranspirantsand anti-evaporative. These
compoundsare gppliedtofoliagetolimit thewater |oss.

Applicationsof anti-evaporative (BPM) and anti-
transpirant (ABA) ether individualy or combined have
also contributed toincreasing both fruit and totd yields
but the magnitude of increaseismore pronounced on

combined application of BPM and ABA followed by
theindividua addition of BPM whileABA corresponds
totheleast increase of yield over control.

Inshort, statistical evaluation of datadictatesthat
theincreasesin fruit weight and yield with increasing
irrigation interva sareinggnificant while being signifi-
cant on addition of anti-evaporative and anti-trangpirant
ether individudly or combination.

Thesefindingsaremainly dueto stimulation of con-
current flow of water and heat and partial aeration,
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whichincreasefigyidd. They may dsobeexplained by
the effect of expandingirrigation period on enhancing
root elongation, and therole of mulching that accel er-
atesthiselongationwhich, inturn, isreflected onyield
of trees. Ontheother hand, thevariationsinyield due
to alternate bearing areimproved asthe fruits under
shading by black plastic mulch are getting areduced
light penetration. Also, theincreasein NPK uptake of
figtreesdueto applied treatmentsis expected. More-
over, anti-transpirant foliar addition isabletoincrease
theleaf resistanceto water vapor lossthusimproving
plant water useto assimilate carbon, and, inturn, the
production of biomassor yieldi?.

Similar resultswerereported by Allenet d ™, Plaut
et al.l*3, Savin™® and Solomon et a2,

Actual evapotranspiration (ETa)

Actua evapotranspirationisthe combination of two
processes, evaporation from soil and plant surfacesand
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transpiration from plant. TABLE 6 givesthe monthly
actua evapotranspiration vaues (liter/tree/day) asde-
tected by field measurementsthroughout the growth
season and show that theeffect of irrigationintervalson
figwater consumptive usewasnot significant, however
theimpact of applications on water consumptive use
was significant. Thesefindings may beduetoincreas-
ing evaporation by shortirrigationinterva whichmain-
tainsthe soil wet much longer thusincreasing evapo-
transpiration by increasing the amount of available ol
moisture. However, reducing evaporation by using ap-
plicationsled to stopping evaporation from themulched
surface which changesthe rhizosphere toward more
water utilization of plants. Another goproach to reduce
water lossdueto transpiration isby increasingthere-
flection of sunlight from leaves, through reflectant type
of antitranspirants, thuslimiting thewater |oss deputed
to evaporativeleaf cooling®. Consequently, ETain-
creased with increasing the plant growth.

TABLE 6: Actual evapotranspiration of figtreesasaffected by water management and someanti-evapor ativeand anti-

transpirant

Iirnrtié:]ra\g?g Treatments  Feb. Mar.  Apr. Ma. Jun. Jul. Aug. Sep. Oct. liter/tree/day m°/fed
Control 1461 2454 3635 4950 5738 5322 5014 37.65 27.15 38.95 1233.41a
Control ABA 1393 2389 3514 4790 5562 5098 4852 3499 2492 37.32 1181.90a
(1day) PM 1326 2290 3279 4524 5281 4874 4400 31.89 2314 34.98 1107.62b
ABA&PM 1281 2127 3088 4258 5122 4594 4570 3056 21.20 3357 1063.19b
Average 1365 2315 3379 4630 5426 49.72 4709 33.77 2410 36.20 1146.53a
Control 1304 2191 3529 47.90 5577 4874 4775 3586 2586 36.90 1168.62a
ABA 1244 2133 3412 4471 5393 4762 4621 3333 2374 35.27 1116.88a
2 days PM 11.84 2045 31.83 4311 5087 4594 4191 3037 2204 33.15 1049.83b
ABA&PM 1144 1899 2998 4151 49.03 4426 4352 2911 20.19 32.00 1013.47b
Average 1219 2067 3281 4431 5240 4664 4485 3217 22.96 34.33 1087.20a
Control 1208 2029 3268 4627 5822 5322 4728 3320 2394 36.35 1151.21a
ABA 1152 1975 3159 4452 5638 50.98 4364 30.86 21.98 34.58 1095.09a
4 days PM 1096 1894 2947 4323 5516 4818 4000 2812 2041 3R2.72 1036.16b
ABA&PM 1059 1758 2776 4198 5148 4594 3865 2695 18.69 31.07 983.91 b
Average 1129 1914 3038 4400 5531 4958 4239 29.78 21.26 33.68 1066.59

L.S.D. Intervals 0.05 = 436.14* & L.S.D. Applications 0.05 = 63.19*
a, b, letters indicated significant differences between treatments.

TABLE 6 reved sthat consumptive usevaueswere
generaly low at the beginning of the growing season
and gradually increased until the ripening stage then
decreased at the harvest stage. Thehighest increasein
consumptive usewas associ ated with thefloweringand
maturity stages of fig trees. Thistrend is dueto the

amount of water availableto plantsin addition tothe
higher evaporation from wet rather than dry soil sur-
faceIn brief, ETadecreased withincreasing soil mois-
turedeficit. Thismay beattributed to thefact that soll
waskept wet by littleirrigation amounts. Neverthel ess,
higher seasona consumptive useismainly renderedto
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increas ng evaporation ratesfrom the soil matrix.
Satigtical evaluation of data, TABLE 6, showsnon
significant decreasefor water consumptive useof fig
treesby increasingirrigation intervalsand significant
decrease by adding applicationsBPM andABA. The
lowest val uesof water consumptive usewere obtained
onirrigation every 4 days< 2 < 1 and applied (com-
bined BPM + ABA) < BPM <ABA < control without
additions. Similar resultswereprovided by Alleneta 1@,
Tambuss and Bort?® and Marcello et d /™.

Water useefficiency (W.U.E.) of fig crop

TABLE 7 reved sthat the highest values of water
useefficiency of figwere obtained for plantsirrigated
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every 4 daysrelativeto thoseirrigated every 2 and 1
day, respectively. Applicationsof anti-evaporativeand
anti-trangpirant trestments|ead to decreasing water use
efficdencyintheorder: (combined BPM +ABA) >BPM

>ABA > control without additions. Thesefindingsmay
be due rendered to reducing evaporation and conse-
quently evapotranspiration under mulching and decress-
ing soil moisturecontent which arereflected onfigyidd
under these conditions. Statistical eval uation of data
postulates non significant increasesin water use effi-
cency by increasngirrigaioninterva swhilesgnificant
increaseswere gpproached by adding applicationsBPM

andABA.

TABLE 7: Water useefficiency, water economy, Beneficiary factor (Bf) and water saving of fig treesasaffected by water

management and someanti-evapor ativeand anti-trangpirant

Irrigation intervals Applications WUE (Kg/m3) WEco (Kg/m3) Beneficiary factor (Bf) Water saving
Control 0.45d 042c 0.93a 0.00
ABA 049c 0.44 bc 0.89a 0.04
Control (1day) PM 0.55b 0.46 ab 0.83b 0.09
ABA & PM 0.59a 0.47a 0.80b 0.13
Average 0.52a 0.44a 0.86 a 0.07
Control 0.55d 0.48c 0.88a 0.05
ABA 0.60c 0.51 be 0.84a 0.09
2 days
PM 0.66 b 0.52 ab 0.79b 0.14
ABA & PM 0.71a 054 a 0.76 b 0.16
Average 0.63a 051a 0.82a 0.11
Control 0.58d 0.50¢ 0.86a 0.06
ABA 0.63¢ 0.52 be 0.82a 0.10
4 days
PM 0.70b 0.55ab 0.78b 0.15
ABA & PM 0.76 a 0.56 a 0.74b 0.19
Average 0.67 a 0.53a 0.80a 0.13

L.S.D. Intervals0.05 = 0.244*, 0.201, 0.325 & L.S.D. Applications 0.05 = 0.041*, 0.031, 0.045 for WUE, Weco, Bf. Res.
a, b, ¢, d, letters indicated significant differences between treatments.

Commenting on the obtai ned results, one should
mention that the high soil heat pertaining to trestments,
ether intemperatureor flux, fig suggeststheactivation
of both water and nutrient uptake by rootsof fig trees
in conjunctionwith stimul ation of concurrent flow of
water, heat and partid aeration, whichincreasethecrop
yield. Theseresultsarein harmony withAllen et a .4,
Tambussi and Bort® and Marcello et al [

Water economy (W.Eco.)

Datapresented in TABLE 7 revedl that non signifi-
cantincreasein water economy by increasingirrigation

interva sand significant increase by adding applications
BPM and ABA. Thehighest va ues of water economy
coincided withirrigation every 4 days and combined
application of BPM +ABA.

Thesefindingsmay beduetotheintegrated effect of
reduci ng evgporation thus saving thestored soil moisture
anddsotohighyidds therey highwater economy vaues.
Theobtained resultsconfirmedthepreviousfindingsof Allen
etd., Tambuss and Borti® and Marcdloetd .M.

Beneficiary factor (Bf)
Beneficiary factor of fig treesincreased by increas-

Snoivonmental Science
A Jndian W



ESAIJ, 4(6) December 2009

ing interval s between successiveirrigation and particu-
lar applications(TABLE 7). Datapresentedin TABLE
7 reved aninsgnificant decreasein (Bf) by increasing
irrigation intervalsand significant decrease by applica
tionsof BPM and ABA.. Thelowest val ues of benefi-
ciary factor were obtained by irrigation every 4 days
and applying (combined BPM + ABA). To suffices,
the obtained (Bf) valuesranged between 0.74 and 0.93.
Thisfinding confirmsthe successof 4 daysinterva of
irrigation rather than the other two treatmentsdueto
low irrigation efficiency. It isworthy to notethat the
efficiency of dripirrigation was assumed to have 85
%3, s0 adopting expandedirrigation interva swith some
surface applications are advised to these conditions.
Similar findingswerestated by Allenet al.™™, Espy” et
a . Tambussi and Bort®! and Marcello et al.™.

Water saving

Datapresentedin TABLE 7 reveal that the highest
increaseinwater saving (13%) correspondstoirriga:
tionevery 4 dayswhile being 11% and 7% for irriga-
tion every 2 and 1 day, respectively. Regarding anti-
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evaporativeand anti-transpirant trestments, water sav-
ing followstheorder: (combined BPM +ABA), (19%)
>BPM (15%) >ABA (10%) > control without addi-
tions (6%). Accordingly, the highest water saving is
reached upon irrigation every 4 days and combined
BPM + ABA. Thismay beinterpreted inlight of de-
creasing actua evapotranspiration and decreased crop
coefficient (Kc), which could be considered aswater
saving parameters under suitableenvironmenta condi-
tions. Similar findingswerereported by Allen et al ¥,
Espy” et al., Tambussi and Bort®! and Marcello et
al.[tu,

Crop coefficient (Kc) of fig crop

Thecrop coefficient isuseful inmedtingtheirrigation
needsof cropsandin efficient utilization of thescarcely
avalableand costly water inarid aress. Itisdsousedin
computerizedirrigation programs Datain TABLE 8 show
non g gnificant decreasein crop coefficient by increasing
irrigation interval sand significant decrease by gpplica
tionsof BPM andABA. Thelowest vauesof crop coef-
ficient wereobtained onirrigation every 4 daysand ap-

TABLE 8: Crop coefficient of figtreesasaffected by water management and someanti-evapor ativeand anti-transpirant

Iirnrtlgr?/tgl)g Treatments  Feb. Mar.  Apr. Ma. Jun. Jul.  Augu. Sep. Oct. Serz;lso
Control 0.46 0.59 0.66 0.77 0.77 0.67 0.66 0.57 0.55 0.63a
Control ABA 0.44 0.57 0.63 0.74 0.75 0.64 0.64 0.53 0.51 0.61a
(1day) PM 042 055 059 070 071 061 058 048 047 057b
ABA&PM 041 051 056 066 069 058 060 046 043 054b
Average 042 054 059 070 072 061 061 049 047 O057a
Control 041 052 064 074 075 061 063 054 052 060a
2 days ABA 039 051 062 069 072 060 061 050 048 057a
PM 037 049 057 067 068 058 055 046 045 054b
ABA & PM 0.36 0.45 0.54 0.64 0.66 0.56 0.57 0.44 0.41 0.52b
Average 0.38 0.48 0.58 0.67 0.69 0.58 0.58 0.47 0.45 0.54a
Control 0.38 0.49 0.59 0.72 0.78 0.67 0.62 0.50 0.49 0.58 a
4days ABA 0.36 0.47 0.57 0.69 0.76 0.64 0.57 0.46 0.45 0.55a
PM 0.35 0.45 0.53 0.67 0.74 0.61 0.53 0.42 0.41 0.52hb
ABA&PM 034 042 050 065 069 058 051 041 038 050b
Average 035 045 053 067 073 061 054 043 041 052a
L.S.D. Intervals 0.05 = 0.221* & L.S.D. Applications 0.05 = 0.032*
a, b, letters indicated significant differences between treatments.
plying (combined BPM +ABA). be rendered to the decrease in actual evapotranspira-

Adjusting crop coefficient under suitableenviron-
mental conditionscould be considered aswater saving
parameter. Inthisconnection, the obtained resultsmay

tion components, i.e,, decreasing evgporaionfrommulch
and trangpiration from plants, thus decrease crop coeffi-
cient. Similar resultswerereported by Allenet d., Epy’
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Economical assessment

From the gpplied viewpoints, theeconomicd evau-
ation of the experimenta findingsisof agreat impor-
tancesincethenet return of treetmentsisthe primemover
of farmerstouse, or not. Thevauesof investment ratio
(I R) aredepictedin TABLE 9.

Fromthetable, itisquiteclear that irrigation every
4 daystogether with using black plasticmulch gavethe

Effect of some anti-evaporative and anti-transpirant

ESAIJ, 4(6) December 2009

best valuesof IR of figtrees. Instead, an antitranspirant,
suchasCHT that actson stomatd regulaiioninanABA-
dependent way can be more effectiveintemperatere-
gions, when occasiona or episodic drought eventsoc-
cur. Inany case, it must be considered that CHT, with
itslow environmenta impact and economic cog, isaso
ared stant inducer against plant viruses®#*3, which adds
afurther vaueto thiscompound. Theresultsarein har-
mony with Iriti et al .18

TABLE 9: Investment ratio of figcrop grown in North Sinai area

_ Field practices Control (one day) Two days Four days
tems Cont ABA PM 8/:\%& Cont ABA PM QE’QI Cont ABA PM X?E’Ilt\/l
Land preparation, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Cultivation, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Applications, LE/fed 0 75 75 150 0 75 75 150 0 75 75 150
Irrigation, LE/fed 333 333 333 333 333 333 333 333 333 333 333 333
Irri. Systems Costs, LE/fed 200 200 200 200 200 200 200 200 200 200 200 200
Mineral Fertilizer, LE/fed 100 100 100 100 100 100 100 100 100 100 100 100
Organic Fertilizer, LE/fed 100 100 100 100 100 100 100 100 100 100 100 100
Listof  Fert, Labors Costs, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
ané’/Lfm;j Pest Control, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Weed Control, LE/fed 40 40 0 0 40 40 0 0 40 40 0 0
Machines, LE/fed 20 20 20 20 20 20 20 20 20 20 20 20
Fuel, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Harvesting, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Crop Transport, LE/fed 40 40 40 40 40 40 40 40 40 40 40 40
Rent, LE/fed 200 200 200 200 200 200 200 200 200 200 200 200
Total Input, LE/fed 1273 1348 1308 1383 1273 1348 1308 1383 1273 1348 1308 1383
Fig fruitsyield, kg/fed 557 585 607 624 640 674 696 718 663 690 729 746
List of Price, LE/kg 200 200 200 200 200 200 200 200 200 200 200 200
Outputs  Totg Price, LE/fed 1114 1169 1214 1247 1281 1347 1392 1437 1325 1381 1459 1492
Net Income, LE/fed -160  -179 94 -136 7 1 84 53 52 33 151 109
Investment Ratio, LE/ILE 087 087 093 090 101 100 106 104 104 102 112 1.08
CONCLUSION REFERENCES

From the previousfindings, one can concludethat:
Irrigation of figevery 4 daysand theuseblack plastic
mul ch under trees arerecommended to get the highest
investment ratio at the prevailed conditionsin the stud-
ied area. Those management practi ces saved water by
about 19 %, thus contributeto water use efficiency and
€conomy.
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