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Abstract

This study compared several methodologies for assessing the suitability of land for
agricultural crops, including the FAO methodology and the modified digital methodology,
in addition to the computer program methodology (MicroLEIS).

In this study, 25 soil samples were identified in the Gaigab region in order to find the
obstacles that limit the suitability of land for crops, in an attempt to deduce the extent to
which sustainable development standards are observed, and to determine the optimal use of
land through the appropriate crop type, by identifying the physical and chemical
characteristics of each sample. Separately, mapping the spatial distribution of each
property and integrating them together.

Through this study, all the existing crops were evaluated - currently - and compared with
the crops derived from the maps based on the characteristics of the land. The study found
that some crops such as wheat, alfalfa, potatoes, and a few olive trees are present in the
study area, with the absence of the rest of the crops derived from the study. This constraint
is from the second to the fifth degree, with the presence of another constraint, which is the
ratio of calcium carbonate (CaCO3), with very little effect for other constraints, such as
exchange sodium, the state of drainage, and the development of the soil sector. The study
concluded that the largest areas should be allocated to potato crops with an area of 259
hectares. And the lowest is for wheat and barley with an area of 85.7 hectares, and olives
with an area of 96.4 hectares. It was also concluded that there are no ideal and very good
lands S1 and 2 S, with large areas for good lands S3, medium quality S4, and the least
areas were for lands S5 that are not good and unfit, according to the criteria used. in the
MicroLEIS program).

Keywords: modified digital indicator, soil suitability for crop production, El-Gaigab
region, Libya.
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Ludl) Glea Jal (e 3._1)'.'\3\ Lﬁ eﬁdj.«a&\ Pravs (‘;33‘9 :ESP dd\_f.'m]\ 6‘9.._13‘9.«4]\ o -

ESP =% % 100 ¢us
CEC

Exchange Sodium Percentage Jaliall agasall Ligiall Ll ESP
Ljig 100 & Joliall agmgeall cliEl<e Lo 22 NA
100 / 4% Ll 55 Cation Exchange Capacity s8I dalall 4~ CEC

Aoy el

i alaicdy firas gl Al aladioly salsdl sty 4l SolSaall Qs cAul) i o
.(Black et al., 1965) L5l algd paas & alsall
24 Lial ngé—@ta 40 .\:L)M\ ‘)3:\{3‘)43@.“ 5¢b§

100 x = % cphall +euld)

Lol &Ll sl 339

28 Ll 8] i— i L dey das cadll )By}).\_.\@j\ Be))d
100 x = % okl

Lobas ddla) sl 33

100X ol — (% culall + % ) = % <l

(% culll + % bl — 100 = % Ja)l

Sl e (4) 5 (3) oalsan (b LS Lsbjally Libuassl) Al agd il
Ll 38lesl) (alsald) (4) sang ¢ dpll absuall aleall (3) Jsas
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Ayl Al Galsall (3) dsss

bt ylasl)
o —_ NRAT 3 R el FIETErARY
G Y1 A aaall
1 Lz 5 e 22°2'43.855"E 32°43'24271"N sandy loam 38 aais A ANl ) gdhea
2 EECPIPIS 22°2'38.055"E 32°45'53.182"N loam 40 Ao gie Aann ATl ) g
3 RIS 22°3'25.847"E 32°45'27.552"N clay loam 0 FEON L Ly
4 SRag s 22°0'53.608"E 32°45'42.507"N sandy clay loam 45 EEET Ao gie Al ) o
5 e 3 gamn 22°0'36.743"E 32°46'21.639"N clay loam 27 EHS EHS ATl ) ghia
6 Bl Cue 22° 1'3.518"E 32° 44' 56.347"N clay 87 FERS S floas dils
7 A gama Sy 21° 59' 59.301"E 32°44' 55.045"N clay 33 LS LIS AT ) ghaa
8 Jasha due 22°1'56.948"E 32°45'29.259" N clay loam 0 A gle A Afiie ) ghua
9 Jla=ll 22° 3HO329805 32°44'47.687"N sandy clay loam 36 Adma EES slaa d5da
10 1glsis sk 22°6'44.586"E 32°44'10.936"N sandy clay loam 28 Ao i Uanfe  |amiie jsiea
11 280535 s 22°7'20.577"E 32°44' 13.408" N clay 37.5 kg e, 5. RN
12 a3k 22°7'17.943"E 32°42'4.235"N clay 37 ias gie LEPS Afifia ) gha
13 2 Lad) sl 22°6'25.426"E 32°42'20.059" N clay loam 41 EERS 0 s, s
14 3a 5kl 22°7'35.692"E 32°45'14.393"N clay 30 Aan EEFS ATiie ) ghan
15 G e 0 Cue 22°0'44.287" E 32° 41' 39.855" N clay loam 26 A EERS loa diila
16 § paall Cue 22°1'32.503" E 32°42' 1.360" N clay loam 37 EHERY R claadih
17 G ylalas. cala 22°0'16.042" E 32°42' 8.814" N sandy clay loam 41 EEE:S Ao gie cloa il
18 ilale 21° 59' 49.506" E 32° 43' 30.331" N clay loam 385 EEIS EERS sloa dida
19 24 hbi. 22°0'24.388" E 32°42' 34.105" N clay loam 37 Adan ESSW J5haa
20 S Cue 22° 4'38838" E 32° 43" 38.704" N clay loam 47 EEc U gie D5
21 S A Gk 22° 4' 12.799" E 32° 44' 37.093" N clay loam 37 A s 5=
22 EE 22°1'18.674" E 32° 43' 51.255" N sandy clay loam 36 o fie LSSV ¥
23 gl S 22° 4'35411" E 32° 43' 57.573" N clay loam 39 Adgzn Ao gie claa ik
24 zlSh #3la 22°1'56.968" E 32°43'39.265" N sandy clay 32 PEEI EELS Ja
dmae
25 gosSadl Hline 22° 8'46.090" E 32° 46' 48.505" N sandy clay 39 Ao 5 Ao s 5=
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Aol Ailaasl Galgal) (4) Jsas

) Ca E Mz Nat+ EFH TDS EC MACL CACO3
ML | MeL | Mgl % % | DsM | % %
1 2803 1.13 14 32 0000283 747 1252 2.6 04 282
2 11.82 162 1449 4 78E-03 79 1103 1.1%6 0.1 163
3 1594 1.9% 12.07 0.000169 g 292 1975 1] 189
4 56 406 16.03 6.13E-03 788 1275 2394 0.1 235
5 22 109 15.67 2.01E-03 L] 592 0959 0.1 0.71
] 134 158 12.8 0000172 208 515 1429 2 114
7 182 458 1533 8.53E-03 7467 2317 1.737 1] 039
g 1.03 4.93 17.36 0000118 773 284 0668 0.1 0.32
g 18.63 478 18.01 Q.00012¢ 794 Bl.6 2535 2 128
10 139 443 1721 Q.000177 777 176 2.802 0.1 11.78
11 11.12 44 18.76 0000161 788 469 .99 0.1 71
12 131 479 18,61 0.000208 783 93 192 1] 039
13 324 518 1783 0.000121 747 70.2 1.62 02 2
14 60 63 14.79 0000143 768 131 3.4 02 1.8
5 4.9 627 18.32 0000371 752 L 00538 1] 12
15 6.69 6.62 18.64 0.00018 773 B34 1.369 2 13
17 1108 6.27 1843 0.000208 172 421 g7 0.1 1289
18 148 712 17.73 8.52E-03 753 238 0957 0.1 0.32
19 2934 648 18.32 0000203 793 347 1.0%6 2 k1]
20 16.63 739 18.63 0000313 06 376 1.032 0.1 247
21 587 743 1548 0000438 214 47 0os7 0.1 143
22 16.07 781 1785 0.000201 748 415 0549 0.1 271
23 11.13 621 18.02 0.000383 TR 449 0803 1] a2
24 16.61 633 182 0000418 213 371 07521 0.1 1513
25 17.08 7.8 18.74 0.000157 g0z 0.287 1412 0.2 143

daad ) Abledll G g due 25 sl Adendd) QIS ehaly Climl) alge a0a3 e
Sl Aakiia o daall Caliall alasialy G ((5) Jsaadly LS Toassall IS 5 o s LDl
{(6) Usall mamse 58 LS (FAO, 2019)
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L pailadd Lud ) Aslaall (5) Jgss

S p | = (ALXA2XA3XA4XASXABXATXABXAIXAL0XALL) x100
Al = soil texture A5 = internal soil A9 = soil erosion
A2 = soil compaction A6 = soil salinity A10 = calcium carbonate
percentage
A3 = soil depth A7 = exchangeable All = soil slope
sodium percentage
A4 = water table level A8 = soil reaction

(Mahmoud, 1995)

(FAO) ¢ snal) L (ubikia (6) Jsia

Productivity rating % Classes
0-20 Not suitable S5\N2
20-40 Marginally suitable S4\N1
40-60 Moderately suitable S3
60-80 Highly suitable S2
80-100 \ery high suitable S1
(FAO, 2019)

Gub eSS pgll Liba ey Eua (ArCGIS) mabyn Gub ge kgl LAl aw)
Inverse Distance (IDW) 8:Y! lgia a4l (s3lls (Interpolation) S ) <l gal
(DEM) &)l gli) ziger aladiul 3uh oo Ll e davd sy &35 Weighting
Se eVl Jeasa 0 Gligaall aoad LA ciewyy Digital Elevation Model
dia Gl (silly MICTOLEIS dueh))ll dualaall Zuwills (al¥1 apiil spuslal) zalil
deagll (A @l Al dalse e @luglly V) il duhall & Glagleally libndl Jalsal)
Ly Gk oo Wl 3Sadl GHlll ddlgll L) Lha Cewy WS a0 i) @bl
bl dalaie 8 due (I Gagal) aad ae Al DL
didlially milill) -3
ddayl) ol daball dilase A laags FSY) Gl Gl S gl Jgaan) o5 Al bl o
oty sl bl Al 4l (%38.5) Aty duhal) ddlaie ooy Jads ) ddal)
Blec) alidld Ll e sl L W Ly (%9) Loty il alsall s J8ly (%37.7)
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cle ) Lo Tl o s (5) s Aol ol ISl s (4) <

dihia 4 Glabadll Qle) 3 aag Gus (ae 43 = 33) n Lo sed Bile Geall dially Wl
sy (pe 59-43) 0 Lo Ganll 23l . (e 4ilig % 66.5 i it il G Lyl
g adll Gac OIS Cun (6) pdy g Uadl) 8 aalss dujill ac ST iy (% 15.3) 4t o Jie
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