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WATER REQUIREMENTS OF CROPS UNDER
NORTH SINAT CONDITIONS:

2- RESPONSE OF ARTICHOKE TO DEFICIT
IRRIGATION AND ORGANIC APPLICATION AT
EL-SHEIKH ZUWAYID REGION, EGYPT.

Seidhom, S.11
Soil Physics and Chemistry Department, Desert: Rescarch Center,
I I-Matareva, Cairo, Fgypt.

his work is an attempt to clarify how much we can

maximize the net return of using the limited water
resonrces in agnicnltare. This can be achieved by
combining the etlect of organic additions and optimum
water management systems in sandy soils to improve the
water use efliciency and water economy ol artichoke
crop cultvated under desert conditions at El-Sheikh
Zuwavid region, North Sinan, Fgypt.

The study was conducted i splhit plot design
four replicates, the main  treatment  includes:  three
irrigation antervals using drip irmigation with emitters 4
Fhour (( I, one day 2 times, 45 min (6 liter plant) . 1,
o days 3 times, 45 min (9 liter plant) and 1, three
davs 4 times, 45 min (12 lterplant)) and sub main
treatment include three levels ol organic manure addition
(ONL 19 L OM, = 24 and OM: - 28 m' fed and equal
6.30 . 7.88 and 9.45 ton fed respectively). The results
were analyzed statistically. From the experiment, the
following results were obtained.

A highly significant increase in artichoke vield,
waler consumplive use, water use  efliciency, water
ceonomy, crop coellicient and  environmental  stress
coeflicient by increasing  organic manure  level and
mereasing irrigation amount. Also, highly  signiticant
relations were obtained between irmigation mtervals and
levels  of  orgamic manure  fertilization  and  then
interactions. So, the highest value of artichoke vield.
waler consumptive  use, water use etlicieney,  water
cconomy,  crop coellicient and  environmental  stress
coethaient was obtained by applying irmigation water 2

times daily, 45 min (0 hiter plant) and by adding 9 43
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on feddan orgame manure (ONL 28 m'fed.). While the
lowest values were obtained by applying irrigation water
atnterval 1, three days 4 times, 45 min (12 liter plant)
and by additional of organic manure OM,; 19 m/fed.
Ihe high response ol artichoke 1o waler irrigation
considers  a special  case  within - the  experimental
boundares.

Keywords: waler requirements, irrigation  intervals, organic - manure,
artichoke, water use efficiency, crop coellicient, environmental
stress coetlicient,

Desert sotls sufler mainly from the shortage in water resources and rapid
loosing of this limited source. Soil moisture management is one of the most
criical problem facing soil and water conservation. It is essential 1o know
the optimum time for irnganon, which can produce good yields. Dom (1995)
found that artichoke is one of the sensitive plants o severe heat, dry
conditions and 1its moderate to salinity. Its nutritional needs are relatively
high So. the proper management ol such conditions in order to petting high
productivaty s an important goal in the desert locations, Shaxson and Barber
(2003) stated that soil moisture is often neglected, but improved soil
monsture. management is crucial for sustainable improvement ol food
production and water supply . In many parts of the subhumid and semiarid
tropics, crop vields are declining on response to inputs such as fertilizers,
and droughts and shortages of irrigation water are increasingly evident.

Kirda (2000) stated that yield reductions [rom discase & pesls,
harvesting & storage losses and arising from insulTicient fertilization are
much greater than reductions expected from delicit irrigation. On the other
hand. deficit irrigation and apply less fertilizer. adopt Nexible planting dates,
and sclect shorter-season varieties, where properly practised, may increase
crop quality. Moutonnet (2000) mentioned that the upper limit for yield is sel
by soil tertility, climatic conditions and management practices, yield reaches
the maximum value as does evapotranspiration. Any significant decrease in
soil water storage has an impact on water availability for a crop and,
subsequently. on actual vield and actual evapotranspiration,

Several investigators concluded that water use elficiency and walter
cconomy increased with decreasing the amount ol irrigation water: irrigation
mtervals and by adding organic matter (Allen e af.. 1998; Rizk, 2002,
Seidhom er al 2002 Fl-Dosouky er af., 2005).

Fnvironmental stress (Ks), which resulted from soil waler shortage,
low soil fertility. or soil salinity. can cause some types of plants o aceelerate
their reproductive eyele, In these situations, the length of the prowing scason
may be shortened, particularly the: mid-season period. Stress during (he

Fevptian 1 Desert Res 50, No 1 (20006
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development period may increase the length of that period. Therefore, the
length of the mid-season and perhaps the lengths of the development and late
scasons may need (o be adjusted for environmentally stressed or damaged
vegetation. Local research and observation one critical to identify the
magnitudes and extent of these adjustments (Rana er al., 1996: Allen er al.,
1998: Rizk. 2002).

The aim of this work is to study the effect of organic additions and
water management in sandy soils to improve waler use efficiency and water
cconomy ol artichoke crop under desert conditions.

MATERIALS AND METHODS

The current work was carried out in the Agricultural Experimental
Station of the Desert Research Center at EL-Sheikh Zuwayid city. about 33
km cast of El-Arish city, North Sinai Governorate during 2003 2004 season.

Meteorological station is located inside the experimental field site
whose altitude is about 15 meter above sea level, at latitude 31708 N and
longitude 34701 E. Meteorological data for the scason were used to compule
ETo using Penman — Monteith equation (Table 1) by using CROPWAT.
software version 5.7 (Smith, 1992). In general, the northeastern part of Sinai
Peninsula is dominated by the Mediterranean climate, which is characterized
by hot dry summer and relatively cold winter.

Meteorological Data

Comparing the ETo values for the average of 8 years (1o compute Ks),
table (1), with those computed for growth scason 20032004 (to compute
Ke). it is clear that the Tormer is lower than both the latter’s. The location is
surrounded by some sand dunes, which may cause some advective heating 10
the site of experimentation. so it could result slight increase in the ETo
values.

The physical and chemical characteristics of the studied soil site are
recorded in tables (2a and b). The relevant physical and chemical properties
of the soil of the experimental site were determined according 1o Richards
(1954). The soils are non-saline. non-alkali, soil texture is sandv and
available moisture reach 7 % wow,

The study was conducted in split plot design in which four replicates
for cach treatment were used. Three irrigation intervals as main plots: I, one
day 2 times, 45 min (6 liter plant) & [, two days 3 times, 45 min (9
liter/plant) & 1y three days 4 times, 45 min (12 liter/plant) and three levels
ol chicken manure as sub-main plots: OM, 19 mted (6.30 ton fed) &
OM, 24 m"led (7.88 ton/led) & ON, 28 m/fed (945 ton fed) were added
before planting, its analysis is shown in table (3).

Fayplan 1 Desert Res, 56, No | 2000)
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TABLE (1). Meteorological data of El-Sheikh Zuwayid region, North
Sinai during 2003/2004 and ETo average of 8 years (1996-
2003).

Year 2003 | Jan. | Feb. [ Mar. | Apr. | May [June| July | Aug. | Sep. | Oct. | Nov. | Dec, [ Avg.

”‘“,.(‘,“‘““ 21 20]1974]21 35]2773[32 76 b5 64l 38 61|39 63|37 3933 99|28 35|21 74| 29 86
M'“.{f"‘“ 707|658 | 712|925 [1092)11 89128701321 |1233[1133| 945 | 725 | 995
"“'g..:.“'“” 14 13[13 1614 23018 50 {21 84 P3 7625 74|26 42|25 0622 66| 18 90| 14 49 1991

Max relative
hunudity (%e)
Min relative
humidity (%o)
Wind speed
(kmv/dav)
Actual
sunshine 680176018201 930 10200116011 70(1140{1030[930 (770|660 923
hours (n)
R-‘-r:":’;'::;” 5708|1548|4115[1321] 000 [000{ 000 {000 | 102 [ 025 | 229 2362134 10*

ETo(mm/day) 235 1285|306 [ 451|329 (562{679 (5731569 |5101309|248] 438

S8243[73 51|81 41|78 07|87 592 2891 33[9242|8375(89 80|87 31|81 64| 8513

4709143 70(46 31137 26|36 4935 3932 56|32 08|3067|36 19|4099]4595| 38 74

059 200245 520164 401177 60141 3676 08176 40, 76 32 {163 92297 84201 60274 56 187 90

Year 2004 | Jan | Feb [ Mar | Ap | May [June| July | Aug | Sep | Oct [ Nov | Dec | Ave

*"'“‘,,é"“"’ 1965 |20 06|24 8926 99|30 95 34 82 38 66|39 09{37 53|34 70|28 30| 19 79| 29 62 ]
M.n“éu'“l‘ 635|669 830 (9001032011 6111289]1303[1251(1157|947 | 660 | 987
"‘"g..(‘."""’ 1310]1337] 16 59117 99|20 633 21|25 77| 26 06| 25.02{23 13[1893{13.19] 1975

Max relauve
humidiy (%o)
Min relative
hunudity (%)

7955|8863 |81 52|8523|8555P2999461(9199[8851]9523(90 16[{8849| 88 54

474152244208 |41 54|3743 36 6633 69|32 381324737 67[4228|5255( 4070

I TN
":;’:“L;';:"d 237 60081 520235 44205 68/169 6879 68105 36114 96 59 04 234 72310 08]125 52179 94
r\clllai

sunshme | 706|774 828 (938 |1oa1fiiod 119611 25]1030] 905 | 769 | 671 | 931
hours (n)
RL:::\::;:;” 3302|2921]1905| 025 [ 030 [00o| 000 {000 | 0oo | 076 [7594|9931 258 04+

FTo(mm/day) 221 [ 246 [ 369 [ 444 ] 528 621 |602]1439 463 (352]1069( 419

_KJl
W
L=

ETool 8
vears 2151265319443 |518|570] 611 (577 (3201412 (312(239) 417
(mm/day)
* Total
FTo = Potential evapotranspiration (mm/day)

Egyptian J. Desert Res., 56, No.1 (2006)
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TABLE (2a). Some physical properties of the soils sclected for
experimental work,

Particle size Moisture Available | Tnfltration
Soil distribution (%) Texture Particle] Bulk | Total [Organic|__cuntent (%) soll rale
depth |, i ) density [density [povosity | matter | e waler/layer l
(em) ( u.u‘;r h:; Silej(lay chuss (ghem')|(glem®)| (%) (%) m“t:‘i'l ‘ w ::Im:’. em/hir)|Class
sund [sn pacity| point | eyl
0-30 | 757 5752 a7)2 01 sandy | 252 | 146 | 4200 | 026 [ wse | 279 [710[1057] 164 \’UZ
1apt
o0 | 725 [s781[209(2 25| Sandy | 285 | 145 [ 4332 | 02 |02 | 287 [725]101% -
6090 | 802 R0 282 5503 14| Sandy | 2 54 143 | 4589 | 029 LEL 259 |SBS 454
90-120) 775 [%0 (nl—l_;l'il.‘ 34| Sandy | 200 150 | 4231 027 %10 264 |552|875

TABLE (2b). Some chemical and physico-chemical properties of the
soils selected for experimental work.
CEC | Exchangeable cations

Soil |, . ] . . . . .
" deacoy U0 | ECe | Soluble cations (mefl) Soluble anions (mc/l) me/100 (me/100g soil)

depth| ool

t:lmn (%) | e |8 e TN | K €O, HCO,] S0, | CF | soil) [Ca N [Na | K

0.30 | 187 [TH8] 163 |802[119]150]55% {19 755 | 159 do62 328 [0350[0%3) 02]

5060 194 [791) 169 |[R27)132[157)571 d46 | 718 [ 48R ] 467 |3 M 035|061 024

60-90] 553 [785] 172 [R31]139] 164585 486 | 609 | 623 171 | 348 |036)067] 020
652 479 351 |o34]075] 018

-120] 541 [797] 173 [BA7[150]157]580 404 ) 6138

TABLE (3). Some chemical properties of chicken manure applied to soil
selected for experimental work.

Sample pli E.C. (dS/m) OM (%) C (%) N (%a) CIN (%)
| 772 1 84 5228 2933 221 1327
2 7H4 1 88 3444 3315 227 14 60
OM = Organic matler C = Carbon N = Nilrogen

Seeds of artichoke were sown in lines on July 15" 2003. Drip
irrigation system having 4 liter / hour GR dripper was used. The distance
between the lateral lines was one meter and drippers were located at one
meler apart. Consequently, the number of plants per feddan reaches 4000
plants.

Arlichokes require less fertilizer NPK than most other vegetable
crops lo produce top yields. In drip-irrigated fields. 25 kg/fed of N and half
of the P05 and K,O were banded in two bands 5-10 cm ap2and about 135
cm below the transplant line. The remaining fertilizer was applied in equal
weekly applications throughout the season. At the end of the growth season
artichoke yield was harvested on March 15" 2004. Ground water was used

for irrigation. Its salinity was 3100 ppm, table (4).

Egyptian J. Desert Res.. 56. No. 1 (20006)
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TABLE (4). Chemical analysis of the irvigation water of north Sinai

rescarch station.

1 ] |

i | . . .

L ol 3 " Soluble anion: ’
Seavon pll| &L S AR :t-\(lltlp::n:; Units Balable xitiuns Tatal " * Totald Tusy|

(ol I

| Ippmidsm']| Ca [ Mg [N K co, ncoso, T a

| | Prm S8 SN T6 08 K80 0612 0087 o g0 [ 358 2 [ 625 1059 1%03

| |

\\':‘-mi‘!?'-nmf 184 1o s8] 82 [ 2020 epm [444] o 20 B8 20 1[99 26|000] S 87 (130129 818 74CS,
; o v (ooo] 12717 07062 10000 00] 12 05 26 70061 26100 0

| [ pp 215 7]128 6447 10 08 001002 30 00|18 23] 725 (130012099

IEETY

,\ur'.\n\c-';' 63230 S00 | 945 [1892] 3ol | epm (10 76 10 S8 RO8TP 20152 A2[000f 243 15 0936 6651 19)C.8,

% 05320 198890 31000 [0 00] 448 [27 SopT 66100 0)
S AR = Sodim adsomtion ratio, R.S.C. = Residual sodium carbon, T.D.S. = Towl

dissolved solids.  epm.= equivalent per million

TABLE (5). Amounts of irrigation water applied to artichoke plants
during the season 2003/2004.

Irrigation Intervals, days Initial m/fed m/fed it mm / day
= e Aay /season /season Y
= J’“,,,'.,‘;,‘f:‘;,f T g 93553 | 432 014
| (N I
| 3 w48 9
i Two deys, 3 s -1 ran I8 4555 53 1084 65 472
| liter plant)
Tiee davs 4 times 45 min (12 - -
S e il ¢ 16 109553 | 97512 12
| (N !

The amounts of applied irrigation water during irrigation period (230
days) are shown in table (5) include rainfall all over the season of 244 days
{(415.53 m fed). To determine the actual water consumplion soil moisture
tension was measured by tensiometer. while moisture content was
determined by gravimetric method and hence the actual evapotranspiration
was calculated by the following equation of Doorenbos and Pruitt (1977):

ETa=(M.2% =M., %)Xy, x D x 1000 mm
Where:
ETa = actual evapotranspiration (mm).
M., = Moisture content after irrigation (%).
M., = Moisture content before irrigation (o).
&, - Bulk density of soil (g / cm’)
D = Active root depth (m).

Walter use efficiency was calculated by dividing the crop yield by the
amount of seasonal evapotranspiration according to Giriappa, (1983). Water
economy was calculated by dividing the crop yield by the amount ol water
added as kg'm’ according to Talha ¢r al. (1980). Crop cocfficient was
calculated by dividing the actual evapotranspiration (ETa) by potential
evapotranspiration (ETo) according to Yaron ef al. (1973). Environmental

Egyptian J. Desert Res., 56, No.1 (2006)
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stress — coellicient  (Ks)  was  caleulated by dividing  the  actual
evapotranspiration  (I:Ta) by maximum crop evapotranspiration (ET¢)
according 10 Allen er al. (1998). At the end of the experiment, artichoke
vield was harvested and recorded. Data were subjected to the analysis of
variance according 1o Snedecor and Cochran (1989). Investment Ratio (IR) =
Output LE / Input LE according 1o Rana ¢f al. (1996).

RESULTS AND DISCUSSION
Artichoke Yield

Data presented in table (6) show that highly positive significant
response in arlichoke vield, with either amount or irrigation water or organic
manure level.

Quantitvely, the multiple regression equation that correlales the yield
(kg fed). as (y) with both amount of irrigation waler (m'/fed), as (x;) and
organic manure amount (kg/fed), as (x2) is as follow:

Y =148 x4 L1 x; - 9297.2, R® = 0.944 **

This relation means that cach added 1 m¥/fed of irrigation water and
adding 1 kg/led of chicken manure will add 1.48 and about 1.11 kg/fed for
the artichoke yield, respectively. This linding due to the increase in NPK
uptake by adding organic manure which, changes the rhizosphere toward
more waler utilization of plants. These results arc in agreement with Dorn
(1995); Moutonnet (2000) and Shaxson and Barber (2003).

TABLE (6). Artichoke yield grown at EI-Sheikh Zuwayid region.

Trrigation infervals, days Organic manure, ton/fed [ Number of head/fed ke/fed
ONI=63 32177 25 ¢ 3362 K8
sdav. 2 times 45 mi —
Oee. iy, 3 Timwie 415 i ONM2=7 88 5181750 h 863625
(6 liter/plant) e —
ON3=9 45 62921252 10486 88
Average 48972 00 R162 00 a
. ) o ONM1=06 3 27877 sl ¢ 4646 235
T'wo d:l_\.s. 3 timex 45 min OM2-7 88 1325000 2087 30
(Y liter/plant) - =
OM3I=0 45 47486 250 7914 38
Average 3296 25 06519 38 b
) OMI=03 23263 N ¢ 4210 30
e My S Iaes OM2-7 5% NSIRTS b 5263 13
(12 liter/phunt) T
ON5-945 YTR00 00 R OGEET
Average 31547 25 A57 88 ¢
| Intenals vee 32517
“he y
LS., 0,05 — L, L2
Interactions hetween Intervals i 352 gl
B 32565
andOM

a. b. e letters indicated to signilicant differences between treatments.

Egyptian J. Desert Res.. 56. No.1 (20006)
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Actual Evapotranspiration (E'Ta)

Actual evapotranspiration is the combination ol (wo processes,
evaporation from soil and plant surfaces and transpiration from plant.
Likewise, highly positive signilicant response in water consumptive use with
either irrigation water amount or organic manure level (Table 7).

In order to detect the waler saving amount which resulted from water
applications to artichoke crop, the actual effective irrigation water amount as
a pereent from the total added water referring to irrigation efficieney value
was caleulated (Table 7) and compared with that estimated by actual ET
values. The last column (Table 7). indicate that more than 99 % of elfective
waler has been consumed actually by applying the experiment as minimum
level, while reached 1o = 100 % as maximum one.

TABLE (7). Monthly, scasonally actual evapotranspiration and water
saving of artichoke grown at EI-Sheikh Zuwayid region.

i T Moditicd P
Tuly | Sunge [Sep Ot [Nov [De [T feh (N fplant| plat prom | fed I‘ L
evly iy s m el
day < day | season|
| | O _fseason) season | o —
ONM I §OARIS o3 182 53 15 2302 IR ‘E[!ﬂlmlll“ U R ARRTONE LN g LRI T 1494 3 -8

ier | Lier WS T om' ledw s
m o fed | -
SCasen o

SCaun

9
I

O Ionny o wfs7als 2ol i) ssb 2ok nfa (v anjars s (P (T T S T T

7

Byt sdiaifsons sl 20 ol 220 0] el 340 o alvaafwe 7[iski o{aris 2 foned e s o

I'iee

EYTT T LR (I T P D) ) N C R T e O Bl e ) T I ST
T o afos)s osfrss]s ozl asp i vl s2f 300 oo 78] oa| 762 7 205 03708 3 oo S71e | o0
Ve sl T s < Gftwﬁ?? T K, R0 K] (TR e T ERUER K A (T S T I
s 1Ny 2[5 onls a5 s sap 1l a2 sal3 17 [Ka oo sl w1138 Ja0es S fitmod 745 | i
v iy 120 Gl 073 102 s 300wl v K7 ekls ez s[Sang  ufinned <79 | 1 s
B (R N R IS T R A T R 2R Y T (YR R ) R I

o2 ss 035 20 sz or(2 i 0P o2 2505 20815 78] 00[775 05255 1] 3820 se[ieso ol 10 ST |

Sy oo ufs s ol s e ss

S2URTT 623 00] 775 03200 8 3819 37 [JoR0 00 15937 R

MR EXT] R v o< anp TP 12 S

) @i) ﬂi'n s |7 ooy 9] 707 T as0 0| 39at s ieso oo 26165 | 71

!

e Llll_lmlllnu-uucr—\-uk o5 | e
. OM levels 0% bve
Interactions between Interyals and O N 103 vee
Maodificd ETa = 15Ta / system efficiency. & P.1. = Propased irrigation
water amount = Planned irrigation — Rainfall & W.S.L= Water saving or loss

Modilied IF'Ta - Proposed irrigation amount.
O.M. — Organic manure

These findings may be due to increasing evapotranspiration by adding
organic manure, which could be contributed to providing sufficient amount
ol available soil moisture (o roots. Similar results were oblained by Kirda
(2000):; Moutonnet (2000) and Shaxson and Barber (2003).

Waler Use Efficiency of Artichoke (W.U.E.)

Table (8) indicates the values of water use efliciency as kg/'m’, which
indicate highly positive relations between WULE values in one side and both
amount of irrigation water and organic manure in the other side. However
quantitatively. the multiple linear relation regression equation that correlates

Feyphian 1. Desert Res., 56, No.1 (2006)
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the WUE values (kg/m'), as (y) with both amount of irrigation water
(m/led), as (xy) and organic manure amount (kg/led), as (x,) is as lollow;

Y 0.0003 x; 1 0.0003 x,  2.077. R 0.941**
TABLE (8). Waler use efficiency and waler economy (kg/m’) of
“artichoKe grown at El-Sheikh Zuwayid region.

_-_lrriu.‘llil_m- ‘ Organic manuie, Witer use Wiler ceonomy Modificd waler |

Infervals, days tonifed efficiency (kg/m’) {kg/m’) cconomy (kg/m')
Oneday, 2 O 6 . 161 (190 137
times 45 n-nin (6 I _IKI?T §8 247 | 16 210
| liter/plant) TOM3-95 293 177 T
Average 235 1 38 200
Two davs, 3 OMI=63 145 102 123
times 45 min (9 OM2=7 88 209 | 56 1 78
litcr/pliant) ONM3943 229 174 195
Average 195 | 44 I 66
Three days, 4 OMI=63 134 103 114
times 45 min (12 OM2=7 88 I 62 129 137
liter/plunt) OM3=9 43 1 88 154 1 60
Average 162 |28 |1 38

It seems. generally, that artichoke plants could benefit well from the
engaged additions of available moisture and organic manure in producing
more tops on the plants. The presence of sufficient moisture around rools
could facilitate both organic matler decaying and releasing nutrients in
available form to the plant, In turn. the occurrence of O.M. reserves water to
supply rool extraction, so enhancing growth. So, it is suggest that these
conditions activate both water and nutrient consumpltions by roots of
artichoke plants. which affecet the crop yield. Similar results were obtained
by Rizk (2002). Scidhom ¢t al. (2002) and El-Dosouky e/ al. (2005).

Walter Economy of Artichoke (W. Eco.)

Water economy calculated for the efficiency of the added irrigation
water in producing the crop yield. So. as the experiment shows that the
applied irrigation water should be modified upon ETa values, therefore table
(8) contains two columns [or water ¢conomy, one for the applied amount
whiles the other for the modified amount.

Likewise. data presented in Table (8) reveal that the same trend of
water use efficiency of artichoke was observed for water economy which,
increased by shortening irrigation interval and by increasing organic manure
level, (Table, 8). The highest water economy of artichoke was associated
with daily irrigation, 2 times, 45 min (6 liter/plant) and adding organic
manure al a rate of OM= = 28 m'/fed.

These findings may be due to amount of stored soil moisture and also
to activate both water and nutrient consumptions by artichoke roots. which
gave high yiclds, thereby high waler economy values, Similar results were

gyptian J. Desert Res.. 56. No. 1 (2000)
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obtained by Allen e al (1998), Rizk (2002), Seidhom ¢f al. (2002) and [l-
Dosouky ¢ al. (2003).
Crop Coefficient ( K¢ ) of Artichoke

One of the most important targets for establishing water requirement
experiments is to adjust the local crop coeflicient used in caleulating the
consumptive use of certain crops. So. the crop coellicient is useful in
meeting the irrigation needs of crops and in efficient utilization of the
scarcely available and costly water in arid areas. It is also used in
computerized irrigation programs.
TABLE (9). Crop coefficient (Ke) of artichoke grown at El-Sheikh

Zuwavid region.

Irrigation | Oreanie
Intenals, manure, | July | Aug. | Sep. | Oct. | Nov. | Dec. | Jun. | Feb. | Mar.
days ton/fed

One day. 2 OMI=63 [ 041 [ 068 | 090|095 [ 097 [ 097 | 093 [ 086 | 06 08l
Atimes 45 min | OM2=788 [ 048 [ 073 | 096 | 097 {098 [099 ] 095|093 | 065 | 08
(6 lterplant) " p3=0 45 [oso [ o7s [ 1oo [ 1oo 1o [ 1oo [ove 09| vee | 0w

Average 046 0721093 (097 JOYS 09 | O9S | 09] 06d 084
ﬂ::c:li\‘»l OMI=63 [038 [067 [ 085|091 [093 u-u_ 091 (083 | 0359 | 078
|7 i LOM2=788 | 044 | 070 | 093] 097|097 [095 [093 [ 090 | 063 | ox2
L9 liter/planyy] OM3=945 [ 046 [ 071 [ 095 [ 096 [ 097 [099 | 094|092 | 0oy | 054

\verage 0453 (069 [ 091 1095 | 096 |09 | 093 | 088 | 062 081
Three days,| OMI=63 | 036 [ 065 ] 083|090 [ 091 [092] 088 [081| s | 076
L'“':l’:i":“‘ OM2-788 | 040 | 067 | 087 | 093 [ 095|095 | 092|085 | oeo | 079
{1 2liter/plang) OM3=945 [ 042 [ 068 | 091 | 095 [ 096 | 097 [ 094|088 | ae2 [ as
L Average 039 [067 | 087 | 093|094 095|091 (085 | 060 [ 079

Scason
ke

Generally, similar trend to the aforementioned parameters are
observed for crop coefficient of artichoke (Table 9). A highly significant
positive relation for crop coefficient with both irrigation water and organic
manure levels. As a general trend the values increase gradually from July up
1o November and December as maximum than declined up to maturity in
February. Similar results were obtained by Doorenbos and Pruitt (1977) and
Allen ¢f al. (1998).

Environmental Stress Coefficient (Ks)

This parameter deals with how far could the actual evapotranspiration
values represent the crop ones, so for soil water limiting conditions Ks will
be < 1. while with no soil water stress Ks = 1.

Table (10) indicates the Ks values being < 1 for drier treatments of
three and two days (i.e. treatments |5 and 1,) especially with OM, and OM,
levels, while more close to unity for one day treatment especially with OM:;,
increased by shortening irrigation interval and by increasing organic manure
level, with highly significant effect and differences (Table 10).
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TABLE (10). Environmental stress coefficient of artichoke grown at El-

Shc?kh Zm\:a_yid region,

= iz — —
Irrigation Organic i
Intervals, mamure, | July | Ang | Sep. | Oct. | Nov. | Dee. | Jan, | Feb. | Mar, 5
, Acisan
davs ton/fed 7
Oneday, | OMI=63 096 | 089 |09 | 108 |ov2 | 1o1|1oofose| 111 | oug
2 times 45 = » il [ = |
sl (6 OM2=788 | 112 o9s | 1os[rio]oosfio3|i1o2]ovs| 113 [ 103
liter/plant) I_‘TM-‘ A5 J okt risfovsfrod |03 |eer| 106 | 105
Average TOS Jood f1od fT1ojowsfioy 102wl ]| 110 102

Twodays,| OMI=63 | ox9 [ 0X7 093 [ 103 [oss|ovs |ovs [oxs | 104 | 0w

2 ::::::‘:;‘ | OM2-788 J 103 091 102 1100wz o9 | 1on]ovi| 102 | oy
liter/plant) | OMI“94S | o7 | o2 | 1od | 1w fova 1oz | 1ol [o9s| 113 102
Average TOO L OQ0 [ 100 [ 107 109 [ 100100 ] 09] 107 0 ug

Three days,

OMI=63 Jogs|oss|o9l [1o2]ose |09 095 | 083 | % 092
4 times 45 m

OM2-788 | 093 | 087 [095 | 105 (090 |09 [099 |og7| 101 | 005

min (12 2

liter/plant) OM3=945 | gog [og9 [ 1o 1os|avr [ 1o | 101 | o 109 0Yy
Average 092 (087 (095|105 |ogs o098 [oos |07 | 106 | gys
This may be interpreted by the effect of increasing actual

evapotranspiration and crop coefficient (Kc) on increasing (Ks) as well. This
could be considered as waler saving parameter and suitable environmental
conditions. Similar findings were reported by Rana et al. (1996), Allen er al.
(1998) and Rizk (2002).

Economical Assessment

The values of investment ratio (IR) are illustrated in table (11). The IR
values indicate that the cultivation of artichoke in similar locations to El-
Sheikh Zuwayid region is profitable to farmers under any case of
application. However, as consider to the shortage ol water resource in this
area the maximization of profit is an important goal.

The economical evaluation of the experimental findings in any
research is of a great importance depending on the net return of such
treatments, which could encourage the farmer to apply. So. it is clear that
using the combination of the traditional quantitics ol organic manure (28
m'/fed) and daily irrigation, 2 times. 45 min (6 liter/plant) give the best
values of IR of artichoke plants (4.11 LE/ILE). Moreover, this treatment
characterized by the quite adjustment of water applied with that have to be
added upon climatological data. table (11). Also. using moderate and high
0.M. doses contribute with the highest IR values.
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TABLE (111 loput and output items of artichoke yiekl grown in Il
Sheikh Zuwayud region.
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CONCLUSION

It is suggested that renewing of organic addition should be annually
for sandy soil. and daily irrigation with drip irrigation emitter 4 I/hour 2

times, 45 min (6 liter/plant) gave the highest water use clficiency of

artichoke. This, may be, a special case for this Kind of crops, which produce
more yield for the added irrigation water within the boundaries of the
experiment.
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