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UE TO the rapid increase in population in Egypt, there is a great

need to expand the cultivated areas. One of the suggested areas for
the horizontal expansion is Wadi Hodien region in the southeast corner
of Egypt which covers about 3700 feddans (15.54 km?).

The current work was conducted to investigate the main soil
characteristics that refer to the promising possibilities for expansion
and economical agriculture in “Delta Wadi Hodien”. Forty four soil
profiles werce sclected for the current study. Soil parameters for land
capability and suitability evaluation have been determined, to estimate
the suitability classification in each unit for seven field crops, six
vegetable and fodder crops and five fruit crops promising for the study
area. According to the ALES arid capability indices the soils of the
studied area were grouped into three capability classes. The suitability
assessment of the studied area revealed that; 16% of the area is
moderately suitable (S2), 67% are marginally suitable (S3), 16% of the
studied area is conditionally suitable (S4) and 1% of the area is
potentially suitable (NS1) soils for the selected crops. Soil salinity and
low soil fertility are the most effective soil limitations in the study. Air
temperature of the area must be taken into the considered cultivation
programme.

Keywords: Capability and suitability, ALES arid, Delta Wadi Hodien,
Egypt.

Delta Wadi Hodein lies between Latitudes 22° 58' 00" and 23° 13' Q0" N,
Longitudes 35° 15' 00" and 35° 45" 00" E (Fig. 1). It occupies an area of about
759.6 km’. The aim of the present study is to evaluate land capability and
suitability for growing different crops. Such work will be useful for agricultural
development policy of the region. The topography of this area varies from gently
siope plains to rugged mountains and hilly lands, with elevations ranging
between 50 m above sea level (at the basin outlet) to 1,443 m. Drainage basin are
the fundamental units of the fluvial landscape and accordingly, a great amount of
researches had focused on their geometric characteristics, including the topology
of the stream network, and the quantitative description of drainage texture
pattern, slope and relief (Abrahams, 1984). Because drainage basins are the
physical entities used to measure the volume of water produce by runoff, the
analysis of basin morphometry has been extended to include the
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interrelationships between network characteristics and the resulting water
(Hadley and Schumm, 1961).

The climate of the studied area which is located in the eastern desert zone of
Egypt is characterized by hot dry summer and warm winter. The maximum air
temperature ranges between 45°C and 50°C during April — September and the
monthly mean of daily relative humidity is 50% in October and November,
whereas it reaches 60% in January and February (Deseret Research Institute
1998). The evaporation rate reaches the maximum value of 6-10.5 mm/day. The
maximum rate of wind speed 1s 9-11 konts during April-May which known as
khamaseen winds.

Wadi Hodein drainage basin is the largest Wadis in southeast area, from the
areal point of view, extended over about 1,153 km’ and received about 282.2
million cubic meters of rainfall water, this volume is contributed in as surface
runoff of 143.9x106 m’ and an evaporation loss of about 110.1x106 m’ with
28.2x106 m® as infiltrated part.

The main resource of irrigation water at the study area is the artesian wells
and rainfall water. Few investigations have been studied the area, mostly from
geological point of view (Ball, 1936; Shata, 1962 and Abu Al Izz, 1971) as a
group of essential mountains chains of Eastern Desert, among it. Few studies
have been published about this area and are mainly focused on the geology and
mineral resources (El-Rakiby et al, 1996, Zaghloul & Elewa, and 1999, Abdel
Rahman, 1997a & b).

El-Taweel and Kotb (2006) studied land resources of the investigated area
based on remote sensing data, DEM and GIS. Ageeb er al. (2007) classified the
investigated arca into nine physiographic units, namely; delta plains, sandy
plains, main wadies, alluvial plains, tributaries, marine terraces, denuded hilis,
plain with rock out crops and alluvial fans. They found that these geomorphic
units occupy about 49.50, 1.65, 4.37, 7.89, 3.04, 3.44, 7.74, 3.76 and 9.26% of
the study area respectively. While about 9.35% of the area are rocky.

Material and Methods

Forty-four soil profiles were chosen from Delta Wadie Hodien, southeast
Egypt (Fig. 1) to represent the main soil types after Ageeb et al. (2007) Fig.2.
The studied area covering about 3700 feddans (15.54 km’) Delta plain unit is
presented by 21 soil profiles as it occupied the largest area of the investigated
area. Sandy plain; main wadies; alluvial plain; tributaries; marine terraces;
denuded hills; plain with rock out crops and alluvial fans soil units are
represented by 1, 4, 2, 6, 3, | , 4 and 2 soil profiles respectively. The profiles
were morphologically described according to FAO (1990). 131 soil samples were
collected for the following analyses; particle size distribution using standard
sieving technique, Folk (1974), soil reaction (pH) of soil water suspension
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(1:2.5), EC (dS/m) of soil extract (1:1), Cation exchange capacity (CEC),
calcium carbonate content (CaCO;%) and gypsum content according to Black er al.
(1982). Land capability and suitability classification were performed according to
"ALES-Arid" software (Osama et o/ 2004). The main soil characteristics considered
in this system as follow: effcctive soil depth, texture, calcium carbonate content,
aypsum content, organic matter, cation exchange capacity and sotl salinity.
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Fig. 1. Location of the study area.

Resuiis and Disceussion

The obtained data of ALES-Arid indicated that the capability classification of
the studied area (Figure 3) is as the follow: Sandy plain, Main Wadies and
Tributaries landforms are classified as capability class (C3); The Delta Flain is
classified as capability class (C4), while Alluvial Plain, Marine Terraces,
Denuded Hills, Plain with rock out crops and Alluvial Fans are classified as
capability class (C4/C5).
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Fig. 2. The landforms and soil map of the investigated area, after Ageeb erf al. (2007).
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Capability class 3

The capability class (C3) is represented by the following landforms:

The sandy plain: This unit is represented by profiie no. 22. Data on Table 1
show these soils characterized by deep soil; coarse soil texture (fine sand); pH is
8.10; CaCO; content is 3.37%; gypsum content is 1.67%; CEC value is 7.33
meq/100 g soil; EC value is 2.6 dS/m and O.M content is 0.07%.

The Main Wadies: This unit is represented by soil profiles nos. 23, 24, 25 and 26. Data
on Table 1 show that these soils characterized by deep soil profile; coarse and fine sandy
soil texture; values of pH range from 7.73 to 8.44; CaCO; content ranges from 1.98 to
2.21%; profiles no. 23 and 26 are gypsum free, while profiles no.24 and 25 contain 0.6
and 0.75% respectively; CEC value ranges between 5.5 and 6.6 meq/100 g soil; EC
values range from 0.18 to 3.10 dS/m and O.M content ranges from 0.04 to 0.2%.

The Tributaries: This unit is represented by soil profiles nos. 29, 30, 31, 32,
33 and 34. Data on Table 1 show that these soiis are characterized by deep soil
profiles, mostly fine sand; values of pH range from 7.67 to 8.62; CaCO; content
ranged between 1.01 and 2.25%; profiles no. 29 and 31 are gypsum free, while
profile no. 30, 32, 33 and 34 content are 1.6, 0.5, 0.13 and 2.05% respectively;
CEC value is ranged from 5.13 to 7.3 meq/100 g soil; EC values range from 0.2
to 5.09 dS/m and O.M content from 0.1 to 0.28%.

The suitability classification of the capability class (C3)

Data on Table 2 show that 17% of these units are moderately suitable (S2); 81% is
marginally suitable (S3) and 2% is conditionally suitable (S4) soils for the studied
crops.

TABLE 1. ALES-Arid obtained values of the capability class (C3).

CEC
Pro | Dol | TGt | vr | TR> | YR | mearl0 | G50, O
22 120 fS |8.10; 3.37 1.67 7.33 260 | 0.07
23 100 fS |[844} 203 0.00 5.50 0.18 {020
24 100 ¢S ([810] 198 0.60 6.45 3.02 | 0.04
25 110 S 1773] 198 0.75 6.60 3.10 }0.14
26 95 cS |824| 221 0.00 6.21 020 {0.13
29 100 fS (862{ 212 0.00 7.30 020 { 0.20
30 100 S 767 1.9 1.60 535 366 | 028
31 100 fS |848| 1.43 0.00 513 020 } 0.10
32 100 fS [830| 225 0.50 5.75 130 | 0.10
33 120 S 779! 101 0.13 6.13 0.81 | 027
34 100 fS |804] 194 2.05 5.60 509 |o0.16

Where: ¢S= Coarse sand, fS= fine sand
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TABLE 2. ALES-Arid Suitability classification for capability class (C3)

Pro. Field crops Vegetables Fruits crops
MO- | Whest | Ba rley | Sugar beat | Maize ls):z: Peanut | Cotton | onion | Potato | Tomato | Pepper | Alfalfa | Sorghum | Citrus | Grape | Olive | Figs ::lt;
22 521 261 520 sun | S | sy S21) S 1 S21) S2)  |Stemp)| S2(1) 52(1) S3) iSitemp) | S2 | Saw ] S2w
23 53(1) S} 53(1) S3(t | S3(y | 83 s | Saun | s30) Sy [S3ueemp)| S3q) S3) Sy | S3emp) | S3 | SIW | $3(Y
b S 10} s3(y) say | Sy | smw s3(1) Sy | s 83 |S3(ttemp}| S3Q 53(1) $3 | S3temp) | S3 | 830 | 30
28 83 §3(1) S3(n Si(y | Say | S0 Sy | S | s2) 83y [Suemp)| SV 83 83t} |S3(ttemp) | S2(0 | S | SIW
26 S3(1) 3 83(1) $3y | Saw | S sy | S3m | s2w | s3m  |S3(emp)] S22 8§30 S3(n | S3geemp) | S3n | S3 | S
19 53(1) 53(1) s2() 520 | sxn | S0 S3() s20 | s S:)  (S3(ttemp)] S2(1) S2(1) S301) | S3(tdemp) | S2AY | S3( | $3@)
30 $3(1) $3(n) S3(1) S3(t) |Sd(ecet)| SN s3f) sy | s S3(t) [S3etemp)| S3( sy S4(t) [ S3(reemp) | S3( | S3 [ SMp
3l $3(1) $3(1) S3(1) si(n | s3 | S3 sy | saw | s 83y |S3temp)| S3(n) 8301 S3(t) |S3ttiemp) | S3u | S3( [ S3W
12 83(t) 8301) $3() S | S | S2) 83(0) $30 | S S3)  |S3gemp}|  S2n) 2 S3(n IS3(temp) | S3(y | S3(1) | S3()
n S3n $3(n 83(1) sy | saw | S sy | S3n | S2) S} [Seemp)]|  S3() $30) S30) | S3gemp) | S3 | S0 | S3()
kL S S}y S3(1} S3{(1) | Sd(ece, )| S3(ece,t) S3()  |S3ecot)| S3(D 83y [S¥Mtemp)|  S3(1) S3(1) Sdfece) | S3(ttemp) | S3(1) S} | S3(n

Where: Suitability ciasses are; §2= moderately suitable, 53= marginally suitable, S4 = conditionally suitable.
Soil subclasses: r=clay, sd=s0il depth, ca= CaC0,%, cec =CEC, ece= soil salinity, temp=temperature
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Capability class 4

The capability class (C4) is represented by The Delta Plain landfonm which
considered the largest soil unit in the study area (Fig.3). it is iepresented by 21
soil profiles. Data on Table 3 show that these soils are coarse sand. These soily
have pH values range between 7.30 and 8.56, CaCO; coatent vanges fiom 0.7 1o
7.81%. Most of the studied soils as representesd by profiles wos 2040 |1, 14-2
are gypsum free, while profiles No.t, 2, 5 60 & 9, {2 aed i3 their gypsum

contents are 5% or less; except pri:itls T0as i containg 7 85 Yo, CEC values range
between 2.3and 8 meq/100 g =oif; £ values are vary among these  soils as

following: profile no. 1 is 14,55 profiles no. 2, 8 and {2 are 10.42, 10.25 and
10.29 dS/m, proﬁlf* no.5 is 6.82 dS/m. pvofils nok is 4.3 dS/m, and the highest
value occurred in profile na 7 &5 iis 2247 dSna. While the other profiles salt
contents are < 4.5 dS/m, and G M content are iow (»x) 5%).

TABLE 3. ALES-Arid valucs of t!*c (,ap hility class (C-‘«)

peot [ Dept Tsture| g | €oc0s | Gsgaum | el om | | 02
[ i ( 3

T 00 T 77400 110 1 205 ;| 8.00 14.50 | 0.15

VNS T Tes TS dse BT 7.60 1042 | 0.23
377100 T oS R34 a7 | oo T 776 0.14 | 0.10
4 | 350 ¢S 1730 427 | 000 7.76 0.14 | 0.10
5 {100 S {777 166 | tel 6.68 6.82 | 0.28
6 | 100 | ¢S |78 195 1.95 6.40 450 | 0.12
7 1 100 | ¢S |750] 781 5.08 7.20 2217 | 0490
8 | 100 | ¢S [s801]| 311 0.50 5.36 113 | 021

9 10| e [766] 297 277 5.89 1025 | 02¢
10 | 100 ¢S |739] 3.13 7.85 7.40 29.00 | 0.4%
i1 | 110 | ¢S |820| 160 | 0.0 3.40 040 | 0.17
12 | 100 | ¢S |830] 1358 | 040 2.30 1029 | 026 |
3 [120] e [773] 157 | 100 2.67 3.07 | o3t |
i4 | 100 | ¢S |848| 146 | 0.00 3.00 064 | 065 !
15 | 100 | oS | 825 151 0.00 3.95 115 | 023 |
16 | 100 | ¢S [848( 090 | 0.00 306 | 010 | 0IG
17 [ 100 [ S [826| 345 | 0.00 2.9 0.14 | 003 |
18 | 90 ¢S |[844] 273 | 000 3.89 02t 1027
19 | 100 | cS | 85| 178 | 000 260 | 024 | 038 i
20 | 100 | ¢S |[847] 198 | 0.00 4.00 080 | 0.1 f;&
21 | 100 | ¢S | 840 148 | 000 3.00 0.20 o.wj

Where: ¢S=Coarse sand
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The suitability classification of the capability class (C4/5)

Data on Table 4 show that 17% of these units are moderately suitable
(S2); 54% is marginally suitable (S3); 27% is conditionally suitable (S4)
and 2% is potentially suitable (NS1) soils for the studied crops.

Capability class (C4/3)

The capability class (C4/5) is represented by Alluvial Plain, The Marine
Terraces, Denuded Hills, The plain with rock out -crops and Alluvial Fans
landforms (Fig. 3).

Alluvial Plain: This unit is represented by two soil profiles, no. 27 and
28. Data on Table 5 show that the soils are characterized by deep soil,
mostly coarse sand. The Values of pH are 8.55 and 8.66, CaCQ; content are
2.87 and 1.79%; gypsum contents are nil, CEC values are 5.32 and
8.04meq/100 g soil; EC values are 0.63 and 0.2 dS/m and O.M contents are
0.05% and 0.04% respectively.

Marine Terraces: This unit is represented by soil profiles nos. 35, 36
and 37. Data on Table 5 show that the soil is deep, naturally well drained,
mostly coarse sand. The Values of pH range from 7.20 to 8.59. CaCO;
contents are less than 3%, gypsum content is occurred in soils of profile 35
only and it is1.93%CEC values are low (< 8 meq/100 g soil); EC values
range from 0.19 to 9.28 dS/m and O.M contents are less than 0.5%.

Denuded Hills:1t occupied a small area, so it represented by one soil
profile, no. 38. Data on Table 5 show that the soil is deep, naturally well
drained, mostly coarse sand. The of pH value is 7.77; CaCO; content is
1.13%; gypsum content is 1.98%; CEC value is 7.8 meq/100 g soil; EC
value is 4.27 dS/m and O.M content is very low <0.5%.

Plain with rock out- crops: This unit is represented by profiles nos.39,
40, 41 and 42. Data on Table 5 show that these soils are deep, mostly
medium sandy texture. The pH Values range between 7.47 and 8.36; CaCO,
contents range from 0.94 to 1.61%; gypsum content is low (less than 4.0%);
CEC values range from 5.41- 7.1 me|/100 g soil; EC values range between
0.15 and 7.60 dS/m and O.M content % <0.5%.

Egypt. J. Appl. Agric. Res. (NRC), Vol. 1, N 2 (2008)
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TABLE 4. ALES-Arid Suitability classification for capability class (C4)

Pro. Field crops Vepetables o Jw Fruits crops
no, Wheat Barky | Supar bent | Maize ::;: Peanut { Cotion Onion Potate | Tomatr Pepprer Alfatfz | Soryghum Citrus Grape Olive Figs ::1::
1 S3{ece) 83 S3M1) Sd(ece) | SHecet) | Sd(ecen) $300) Sdfcee,t) | SHece.} | Sdlecet) | Sdlece,Llemp) | S3{cced) | S4{ecotd Sdiccet) | Sd(ece.tiemp) cii.(l | Silece.ty S3(t)
2 S$301) S3(0) S3( Sd(ccc) | Sd(ece.y { Sdfecet) S3(1) Sd(cce,) | S4{ece,t) | S3(ece,t) | Sdlecetlemp) | S3(ecet) | Sdiccct) Sd{ece 1) | S3{ecctiemp) [ S2(1) 3 Sy
3 53q) Si@) 534} 3D S3y Sy $3(1) S3() 52(n S3() 531 temp) 52(1) 53¢1) $3¢1) S3(1temp) 830 83 S3{)
4 54 S460) S3Q) Sd(t) NS2(t) 83 S3(n) 530 S 3@ Sd(t,temp) S3{1) S4(t) NS2{sd.ca) WNS2{sd} NSX(sd) | NS2(sd) | NS2(sd)
H] 53 S3{) 5341) S$3(ece,t) | S4(ece,1) | Sd{ccet) Sy 83 (eeet) | S3(ece,t) S3() S3{ece Llemp) S3u S3(1) Sd(ceed) | Sd(ecetlemp) | S3y) 531} S3(1)
6 831y 53ty 52(1) $30) S3(ecet) S2(1) S3(1) 53 (oce)) S2(t) S200) S3(t,temp) S2(t) S S3{0) S3{tlemp) S2() S3() S3(1)
T | S4ecet) | S3ece,) | S3(cced) | Sd(ece) | Sd(ecet) | Sdfeccq) | S3(ece,t) | S (ecet) | Sd(ocen) | Sd{ece) | Sd(ecettemp) | Sd(ccen) | Sdecet) | Sdleceny | SHecetiemp)d | Sd{eced)| Sdiccen) | S3(ecen)
% S$3(t) S3{1} s34} S3(n 53(t) L3I0 I < T0)) S3{D S0 S2() S3(t1emp) 521 $3Q $3(1) $3(1,temp) s S}y 531
9 S3(t) $3(1) S} Sd(cce,} | Sdece,t) | Sdece) | SHO | Sa(eced) | Sd{ece) | SHecety | St{ece.ltomp) | S3(ecen) | SHece) | Sdlecet) | Sd(ccenemp) | SHY S3(1) 330)
1 | Sd{ecen) | Sd(cce) | Sd(ccer) | Sdfecet) | Sd(cce) | Sd(ece,ry | Sd(ece,d) | Sd(ece.t) | Sdlecet) | Sd(ece.) | Sdfece,Ltemp) | S4{ecct) | Sd(ecet) Sdlece ) | Sd(cceriomp) | SHeeety| Sdlecety | S3ece, 1)
n S4Q1) S401) S4(0) 5401 sS4t 531} S4(1) S4(0) S3(n) S4{0) S4(t,temp) 830 S4(1) ; NSZ(ca) S4{t.1emp) S4(n) S4(t) S4(x)
12 S3) $30) S2(n) Sd(ece,) | Sd(ecct) | S4(ecet) S2(1) Sd(ece,t) | Sdlecer) | S3(ecet) | Sd(ecettemp) | S3(ecet) | S3(ecet) | Sd(ecet | S3fecertemp) | S2() $34) 53
13 S30) 83{1) S3(1) S3n 83 S2() S3(1} S3() 52(1) S3 S3(t remp) 52(1) S3(y S53(n) S3(t,temp) S2t) §3(1) 536
14 S} LX) S2(0) 521 S3(t) S2(t) 52(9 S2(1) Sy 52(1) S3(ticmp) Sy S2(1) $3¢1) S3(ttemp) sy S2(1) s
15 S4(1) S4(1) $40) S4(1) S4(t) S4{1) S4(t) S4() S4() S4(1) S4(Ltemp} S4(t) S4(1) S4(1) S4(ttemp) 5441 S4(1) $401)
16 $3(1) S)) S30) 53() S3(Y) 53(0) S3() $3m) S} 53 $3(1,temp) S3() LX) S301) S$3{t.tcmp} S3(y S3(t) S30)
17 S3() S}y S3Q) S:H $3(1) S3(1) 53(1) S 52(0) 530 $3(t,lemp} St) 53(t) $301) S53(ttemp} S3(t) $3(t) 83
18 330} 3} 82(1) (3] ] ] S2(1) 53(0 5201y S2(t) S2(t) $3(1temp) SHt) S S3(0) 53(t,1emp) 83y S3(t) S3n
19 $3(t) S3(1) - SIM 53¢ 53 S S3(0) S3(1) S2(t) St S3(t,lemp) S21) S3(1) 83 53(1,tlemp) 521 S3tn) S3()
0 | Sy S3(1) s2) 520 S3() S $30) S2) S20) s2() S3(t,4cmp) S2() s S3q1) Sitemp) | S2) | S3 S3)
21 $3(1) S3() S3) $3(1) S3() S2() S3() 53 S2(0) S3(H $3(t,12mp) S2(1) S3(t) S3q) $3{Ltemp) S3(t) 53(1) 53q)

Where: Suitability classes are: S2= moderately suitable, 53= marginally suitable, 54 = conditionally suitable, NS1= potentially suitable, NS2= actually unsuitable

Soil subclasses: t=clay, sd=soil depth, ca= CaCO:%, cec =CEC, ece= soail salinity, temp=temperature.
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TABLE 5. ALES-Arid values of the Capability class (C4/5).

Prof. | Depth | Texture CaCOj; | Gypsum CEC EC oM

no {cm) Class pH Y Yo mcqll(?() dS/m Yo
gm soil

27 10 ¢S 833 2.78 0.00 5.32 0.63 0.03
28 120 cS 8.66 1.76 0.00 8.04 0.20 0.04
35 150 cS 7.20 1.29 1.93 5.53 9.28 0.48
36 100 cS 859 213 0.00 7.45 0.20 0.14
37 100 cS 8.20 | 2.44 0.00 7.90 0.19 0.17
38 100 €S 7.77 1.13 1.98 7.80 4.27 0.08
39 110 mS 8.15| 094 0.68 5.41 1.31 0.23
40 120 mS 8.36 1.09 0.00 7.10 0.15 0.29
41 110 mS 7.47 1.6] 1.98 6.82 4.67 0.10
42 100 mS 7.52 1.52 3.65 5.55 7.60 0.36
43 100 mS 8.55 1.86 3.65 5.55 0.42 0.16
44 100 mS 835 215 0.00 5.75 0.18 0.09

Where: cs= Coarse sand, ms= medium sand.

Alluvial Fans: This unit is represented by profiles no.43 and 44. Data
on Table § show that the soils are deep , medium sandy textured. The
Values of pH are 8.35 and 8.55; CaCO; contents are 1.86 and 2.15%;
gypsum contents are nii-3.65 %; CEC values are 5.55 and 5.75 meq/100 g
soil; EC values are 0.42 and 0.18 dS/m and O.M content are 0.16 and
0.09% respectively.

The suitability classification of the capability class (C4/5)

Data on Table 6 show that 15% of these units are moderately suitable
(S2); 75% is marginally suitable (S3); 9% is conditionally suitable (S4)
and 1% is potentially suitabie (NS1) soils for the studied crops.
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TABLE 6. ALES-Arid Suitability classification for capability class (C4/5)

Pro. Field crops Vegetables Fruits crops

"0 | \Wheat | Barley s;'f;’ Maize | S%7% | Peanut [Cotton| onmion | Potato | Tomato |  Pepper | Alfalfa | Sorghum | Cirus | Grape | Otive | igs 2::;
27 | s3 | san | s | saw | s | s {sswl s | s3m | s3w | Sautemp) | oS30 | oS30 | S3m | S3utempy 1Sy [S3(n]| S3n
1 | s30 | s3w | saw | s | saw | san | s3w ) sxw | s | s2w | syéemp) | S2m | s3] S3w | S3eemp) | s2n 1S3 S30
35 | sS4y | sS4 | S3(t) |Sd(ece) |WSiecet)|Satecet)| S3(0) |Sa(ecet)|SHecet)] Sd(ecet) | NSi(ece tiemp)|Sacece.)]  Sa) | Sa(ece.t)| Sa(ecetremp)| S31) [SI()]| S30)
36 | S3m | S30 | s3w | s30 | saw | san | s3w | sy | s2w | saw | S3uemp) | S20) | oS30 | S3m | Situemp) | S21) |S30)] S3m
3 | sy | sao | say | sa | sxm | sa0 | ssw | saw | s | san | Siwtemp) | S20 | sun | Saw | Sawempy | s20 |s3w ] s3m
38 | 83ty | S30 | S2Y | S3® | SHeee) | S20) | S2) | S3( | S200 | S200 | S3ueemp) | S20 | suv | $3w | S3uemp) | S2v) |S3]| 839
39 [ 83 | s | s3w | s | s3® | s | sso ) ssw | s3w | SPM | ssemp) | S30 | S30 | S3w | S3temp) | S3wy [S30) S30)
40 [ 330 | S3) | S3p { S3 | S3® | S20) | S30 | S3) | S20) S30 | s3yemp) | S2w | S3 | S3() | S3utemp) | S2A0 |S3HY)| SHNY
a1 | s3 | S3m | S3® | S3 | Sateceny | S3m | 530 [S3tecety| S30) | PO 1 S3eemp) | S3) | S3 | S3 | S3ntemp) | S3() |S3(n| S3()
42 S3(1) 53() S3(1) {S4(ece,t)| S4(ecet) |Sd(ecet)| S3(t) |S4(ece,t)|SI ece,t)|S3(ece, 1) | S4{ecettemp) | S3(1) S3(t)  |S4(ece,t)|S4(ece,ttemp)| S3(H) [S3(t)] S3(1)
a3 [ sam | ss | S3m | S | s3m® | S3 |s3w | sy | SP® | 330 | s3eemp) | S30 | S30 | S3m) | Sdutemp) | S3w [S30| S300
4 | 3 | s | s | s | ssm | sam [ s3m | ssw | 530 | S3M | s3remp) | oS30 | oS3 | S3® | S3temp) | S3v |S3(0) S30

Where: Suitability classes are: S2= moderately suitable, S3= marginally suitable, S4 = conditionally suitable, NS 1= potentially suitable, st* actually unsuitable .

Soil subclasses: t=clay, sd=soil depth, ca= CaC(0;%, cec =CEC, ece= soil salinity, temp=temperature
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