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Abstract

Raudhat Khuraim is a depression of extensive pgamst a sand dune
belt to the east of Irg Faydat Khuraim, locatedutd®0 km north-east of
Riyadh, Saudi Arabia. The Area collects water fom+ from three
watercourses draining eastwards. The area is lidble flooding.
Therefore, soil water retention of the Raudhatighér for a long time
than the surrounding areas. High soil moisture eected on both
vegetation distribution and soil properties. Thisdy was aimed to define
the distribution of range plant communities in tteethern part of Raudhat
Khuraim and to relate soil properties to vegetatiomer and distribution.
Fifteen plant communities, a semi-bare soil-and aebsoil were
recognized. Perennial plant composition, total etatjon cover and
species relative cover were defined. Soil sampjelayers were collected
for physical and chemical analyses. Texture, caicicarbonate, pH,
cations, anions and organic matter were determiRedults revealed that
soil properties had an influence on vegetation cawel the distribution of
different plant communities with different degre€&operties that had
pronounced effect on the distribution of commusitigere texture, EC,
cations of calcium, magnesium and sodium, chlorddel bicarbonate
anions and surface layer organic matter. Communiigth very low
vegetation cover had a soil with high magnesiunonanh one or more of
their profile layers.
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Introduction

Rangeland plant community distribution and specoesposition are known to be
related to specific soil properties such as somatie (moisture and temperature), texture,
depth, structure, fertility, pH, salinity and toxitluences. These properties relate to spatial
variability of vegetation responses ranging fronoaor geographic distributions to
landscape influences to specific site charactesidfieonarett al, 1988).

Tiedeman and Terwilliger (1979) assumed that pornmunities can be
consistently correlated with soil classification itan because of their shared
relationship in the soil forming factors. Soil amdgetation classification seldom
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exhibit a 1:1 relationship (Leonaet al, 1988). The susceptibility of vegetation to
changes in short periods of time as compared tis goesents a problem for an
establishment of vegetation soil relationships.c8asion and retrogression due to
both management and natural factors and speciemations within communities
result in very different plant communities occugion the same or similar soils. On
the other hand, many serial species occur overda wange of soil properties and
other environmental factors resulting in apparersiiyilar plant communities on
contrasting soils capable of producing differeminplcommunities.

Echert (1957) described soil characteristics aasediwith several sagebrush
dominated habitat types in southern Oregon. Hedmeveral soil series associated
with an individual habitat type, but also found el habitat types associated with
one soil series. He suggested that although simitargross morphological
characteristics, the soil differed in minor but on@ant compensating characteristics
which allowed distinctly different vegetation units exist and suggested moisture-
holding capacity as one factor. In many studiedisanct vegetation relationship with
soil morphological characteristics is obvious whiteothers, there appears to be no
relationship. The relationship are most often dddtiwhen the involved landscapes
contribute to a pattern of soils with distinctlyffdrent moisture infiltration and
retention characteristics.

West and Ibrahim (1967) found that soil morphatagicharacteristics such
as profile depth, surface horizon depth and texaisrevell as chemical properties of
base exchange capacity, exchangeable potassiursodidn were very significantly
different between Atriplex habitat types in southeastern Utah. Kleiner angpéta
(1977), working in the same area, concluded thas slominated bidilaria jamesii
were characterized by finer texture, slightly warraeerage temperature, and higher
surface potassium and organic matter comparedds dominated b$tipacomata
Fairchild and Brotherson (1980) found that micrdvibet characteristics beneath six
major shrubs in northern Arizona were more indieatof site classification than
characteristics of the shrub intersperses. Soithdeas determined to be the most
important factor, but other factors of importanceluded slope, clay content,
topographic position, aspect and soil pH.

The ratio between nutrients in the soil is anotfastor influencing the
distribution of gangland vegetation. The potassimagnesium ratio within the soil
has been suggested by Jensen (1984) as a possiigigtor between shrub dominated
sites and grass dominated sites. The root actiohasge capacity for the shrubs was
over twice that of the grasses and would appardatigr Mg absorption by shrubs
rather than K anglice-versdor grasses.

General relationships between plant communities satitie soils have been
documented world-wide, (Shantz and Premeisal, 184lings, 1949, Tag EI-Din
and Ibrahim, 1978). Roundy (1983, 1985a, 1985k)gested that high salinity levels
are limiting for plant re-establishment and growdodgkinson (1987) made a direct
correlation for six salt brush species in Arizoma &lew Mexico with SAR, EC. and
pH. Species ranked from highest to lowest in thdaptability to SAR, EC and pH as
follows: Atriplex corrugata A. obovataA. cuneataA. flacatg A. confertifoliaandA.
canescensBowman et al (1985) analyzed a saltgrass meadow and found that
vegetation cover and species composition wereeetlad salinity, sodicity, fertility
and physical characteristics.
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Similar and repeatable soil-vegetation units fornbasis for making more
consistent interpretations. During the processatd @ollection and evaluation, ranges
of characteristics can be identified to help ramganagers determine reasonable
expectations. Where probabilities have been detensuch as with seeding trials,
risks can be also evaluated. Past management gasatan be evaluated based on
associated soil- vegetation relationships.

The major rangeland habitat types in Saudi Araleasand ridges, Wadi beds
and Riyadh. Sand ridges support deep rooted standbsussock grasses with fibrous
roots. Wadi beds vegetation is usually dominatetabyshrubs or trees with an under
story of dwarf shrubs. Riyadh, a plural of Raudka vernacular term employed for
extensive alluvium pans against sand dunes regemxcessive precipitation run-off
through water-courses. During the cool season,dRiyae favorable sites for grazing
as a lush meadow of diverse mesophytic annual Hardgrasses come up. High soil
moisture retention for long periods of time favgrewth of diverse perennial species.
Raudhat Khuraim is a good example of the Riyadte tgp habitat. The area is a
major grazing resource for the surrounding inhaibéta

A part from a brief description by Vesey-Fitzgerglt957), no detailed
information was found on vegetation of Raudhat Kmar Such information is vital
for proper management of the area. The objectiVésiostudy were (1) to define the
wide distribution of range plant communities in ti@thern part of Raudhat Khuraim
and (2) to assess the influence of Edaphic faaiarshe distribution of these plant
communities.

Materials and Methods

The study was conducted in Raudhat Khuraim, locabexiit 90 km northeast
of Riyadh (25° 20" N, 47° 15' E) and about 15 kmtls@f Rumah town. The area is a
depression running south-east ward, about 18 kigpadmal 1 to 2.5 km wide. The area
is fed with rainfall water by three wadis runnirgseward. Wadi Ghaylanah feeds the
northern part, wadi Khuwaish feeds the middle paxd wadi Wathailan feeds the
southern part. The north eastern edge of Rawdhatrafh is bordered by a
longitudinal sand dune belt called Irqg Faydhat K This Irg is one of parallel
longitudinal sand dunes at the western edge of Abfiaa desert. This Irg serves as a
dike intercepting water run off and hence the Ratvdkas formed. Evaluation of
Rawdhat Khuraim area ranges between 532 m at tith and 557 m at the northern
edge.

Currently, Raudhat Khuraim is managed through thionpality of Rumah.
Grazing is deferred until seed setting of annudtswyever, no control over stocking
rate is imposed. Common grazing by camels, shedpgaats is the usual practice.
Beside grazing, it is a favorable site for picnit ho camping is allowed.

Annual plants contribute substantially to forageodurction during rainy
seasons. The important annual species incldd&agalussp.. Cotula anthemoides
Emex spinosaHorwoodiadicksoniae Lepidium aucheriMalva neglecta Medicago
laciniata, NeurodiaprocumbeusPlantagosp.,TrigonellaanguinaandT. hamosa
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The climate is hyper arid characterized by reldyivaild winter and hot
summer. The mean maximum temperature is 33°C amd ntlean minimum
temperature is 17°c, with average temperature &€ 2Bverage annual precipitation
is about 100 mm per year, with a great variatiamfryear to year. Approximately,
70% of the precipitation falls in the period fromandiary to April. (Zoghet and
Akabawi, 1986).

Field work was conducted during Autumn season &318nd covered about
14 km of the northern part of the Rawdhat. A trabhsxtending about 2.5 km from
western edge of Irq Faydhat Khuraim to the westelge of the Rawdhat was defined
in such a way to intersect most of the plant comitramextending parallel to. the
longitudinal sand dune. Plant communities in thendgect were described. Plant
communities located outside the transect but Bisteidd elsewhere in the studied area
were also defined. Perennial species compositiondiiferent plant communities
were identified. Canopy cover by species and tobaker were estimated by ocular
methods (Cook and Stubbendick, 1986). Cover imddfas the vertical projection of
the crown or shoot area of a species to the graumihce expressed a fraction or
percent of a reference area (Muller and Ellenb&834). For each plant community,
soil profiles were observed between plants withlanp communities, and soil
samples were taken by layer through its ocular igayproperties. Soil samples were
air dried for soil properties analyses.

Particle size distribution was estimated by usihg hydrometer method
(Bouyocos, 1962). Organic matter percentage wasrmated by the Walkly-Black
method (Allison, 1965). Other soil parameters waegermined following Richards
(1954). These parameters included percentage aiupal carbonate (CaC03%),
saturation paste percentage (S.P.%), pH, electeoalductivity (EC), calcium,
magnesium, sodium, and potassium cations and caidyobicarbonate and chloride
anions.

Results and Discussion

Plant communities widely distributed in the chosemsect and in the other
parts of the study area are presented in Tabldrie plant communities and a semi-
bare soil across the transect were observed inréimsect. They are arranged from
east to west as follows: (Bipagrostis drardCyprus conglomeratusommunity, (2)
Stipa  plumosdieliotropium  ramosissimum community, (3) Heliotropium
ramosissimuncommunity, "Semi bare ground", (Rhazya stricte_asiurus hirsutus.
(5) Acacia gerrardiCalotropis proceracommunity, (6) Zilla spinosalLasiurus
hirsutus community, (7) Lycium shawiRhazya strictacommunity, (8) Acacia
gerrardii-Pulicaria crispa community, and (9)Pulicaria crispaZilla spinosa
community.

In addition to the plant communities defined acrtyss transect, eight plant
communities and bare ground soil were also didieitbun wide areas of the northern
part of Rawdhat Khuraim. Bare ground within theds#d area was surrounded by
different plant communities characterized by higtgetation coverage. Therefore,
bare grounds were treated as a "plant communitythis study. The eight plant
communities not found across the transect are gedafrom the northern terminal of
the Rawdhat towards the south as follows: @apparis decidu&iziphus
mummulariacommunity, (2)Ziziphus mummulari#@cacia garradiicommunity, (3)
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Capparis spinos&alotropis proceracommunity, (4)Rhazya strictacommunity, (5)
Capparis spinosd&hazia stricta Calotropis proceracommunity, (6) Bare soll
material surrounded with dense vegetation. I(Asiurus hirsutuskRhazya stricta
communitv and (8)Calytropis proceraZilla spinosa community. An obvious
correlation between texture and CaQfbuld be noticed. It was found that fine
particles increased with high content of calciumboaate.

Saturation paste percentage (S.P. %): In different plant communities profiles, S.P.
ranged from 15.3% to 51.7%. A good correlation ddaé observed between S.P. and
both texture and calcium carbonate content. Soséme trend could be achieved
with S.P.%.

pH values: Soil pH for all communities was alkaline and rashdeetween 7.32 and
8.61. It seems that pH had no influence on theibigton of plant communities and
vegetation cover.

Electrical conductivity (EC): Electrical conductivity varied from 0.19 mmoh/cm
(sub-surface layer dbtipagrostis plumosa Heliotropium ramoissimumcommunity
profile) to 3.6 mmoh/cm (surface layer Bliotropium ramosissimuncommunity
profile). The surface layer for all soil profileadhhigher EC than other layers, except
for profiles of semi bare soil and bare soil whiwkd vegetation cover less than 1 %.
The increase in conductivity in the surface layar mhost communities is probably
due to evaporation of water collected in the Rawdham the catchments area
through Ghailanah valley and its tributaries. Resfiof communities having less than
2% vegetation cover had layers with EC more tharm@®ohs/cm. Electrical
conductivity (especially at the surface layer) colle taken as a characteristics
parameter for vegetation cover and distributiomost plant communities.

Cations content: cations content of soil paste extract varied witdmt communities
and within soil profiles. Calcium cation had simitaend to EC It ranged between
0.48meq/I in the third layer o€apparis spinos&alotropis proceracommunity soil
profile and 20.4 meq/l. in the second layer of baod. Soil surface layer had
markedly higher calcium content than the otherrgyer most plant communities.

Nearly similar trend was observed with magnesiutionalt ranged between
0.18 meg/l in Stipagrostis plumoséleliotropium ramosissimurand 17.5 meg/l in
the semi bare soil. Both values were observed enstgtond layer. The coverage of
the first community was 35%, while it was 1% foe ttecond community. Therefore,
relatively high content of magnesium cation coutdcbnsidered as a factor inhibiting
growth of vegetation.

Sodium cation concentrations ranged between 0.28Inmethe third layer of
Acaciagerrardii-Pulicaria crispa community soil profile to 5.3 meq/l in the surface
layer of Heliotropium ramosissimuncommunity profile. The first community had
about 60% vegetative cover while the second hag 2 Cover. Although most of
soil profile layers had low concentration (lesstiameq/l), sodium could be taken as
an indicator for distribution of vegetation commigs in addition to vegetation
percentage cover.

Potassium cation concentration for different peoféyers varied from 0.15
meqg/l to 2.0 meg/l. High potassium cation conteotld be observed in surface
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layers, except those layers which have high saitec. Potassium cation could be
taken to some extent as an indicator for distrdoutf plant communities, especially
those occupying the northern part of the studiexh,aCapparis deciduaZiziphus
mummularia community, Ziziphus mummulariaAcacia garradii community,
CapparisspinosaCalotropisproceracommunity).

Anions. Anions concentrations seem to have the same aelais that of EC. The
concentration of anions was higher in the surfager than in other layers of profiles
for most vegetation communities. Compared to otleions, bicarbonate varied
greatly at the surface layer among plant commuitteranged between 1.63 meg/l in
Helotropium ramosissimumcommunity and 11.3 meg/l irAcacia gerrardii-
Calotropis procera community. Communities occupying the central amkmng the
transect had relatively more bicarbonates in thtasa layer.

Organic matter: Organic matter (O.M. %) varied greatly from onarlcommunity
to another. It was higher in the surface layer timather layers nearly for all plant
communities. For surface layers, O.M. % ranged frOrh34% to 2.44%. The
northern plant communitiesycium shawiRhazyastricta, Acacia gerarditPulicaria
crispa, Pulicaria crispaZilla spinosa Lasiurus hirsutus had the highest O.M.%.
Communities with sand surface layer and those wjihrse vegetation had low
organic matter content. Generally, O.M % was highethe western communities
than in eastern communities.

From the previous discussion, it could be concludeat different soil
characteristics have different degrees of influeoce the vegetation cover and
vegetation distribution. For vegetation percentageer, specific salt cations in the
high salt content soil layers seems to have a grélaience. All vegetation types
having low vegetation cover % and the bare soil hegh content of magnesium
cation which might restrict the growth of most plapecies. Soil texture, Cago,
total salts, calcium cation, bicarbonate anion #rel surface layer organic matter
content tended to have the greatest influence ant gommunities distribution than
the other studied characteristics.

Plant composition, total coverage percentage aedréfative coverage of
species for different communities are also preskie Table 1. Total coverage
percentage varied from nil to 60%. Three plant cemites had total cover
percentage less than 2% (bare soil surrounded ddtise vegetatiorieliotropium
ramosissimuncommunity, and semi bare ground). Three plant camties had total
cover between 10% and 20%,y€¢ium shawitRhazya stricteéStipagrostis drarii-
Cyprus conglomeratuand Acacia gerrarditCalotropis proceracommunity). The
other eleven plant communities had more than 30%rege.

The physical and chemical analyses for soil prafdenples for different plant
communities are presented in Table 2. The soiladtaristics varied widely between
different plant communities as follows:

Soil Depth: Most plant communities in Rawdhat Khuraim existaneas with deep
soils. The depth of the surface layer ranged fr@¥23 cm except fo6tipagrostis
drarii-Cyprus conglomeratusommunity which had a deep profile of drifted sand
located directly beside the Faydat Khuraim Irq sdnde.



75 Egypt J. Appl. Sci.; 9 (10) 1994

Texture: The soil texture of different layers in differepant communities varied
from sand to clay. For the transect communities,téxture tended to be light in the
east and heavy towards the west. Layers of claytexvere found in profiles of two
communities namelyCapparis decidu&iziphus mummulariacommunity and
Ziziphus mummulari#cacia gerrardiicommunity, which occupied the northern part
of the studied area. North to these two communigks/ation increases gradually and
hence flow energy of water coming from Wadi Ghaalamlecreases and fine particles
precipitate. In western plant communities, sandiglas were fine and calcareous
while those particles found in eastern communitiese coarse and siliceous. The last
communities lie near the sand dune dyke.

Calcium carbonate content: CaCQranged from 3.8% iistipagrostidrarii-Cyprus
conglomeratuscommunity profile to 30.8% in the third layer Atacia gerrardii-
Pulicaria crispa community profile. Calcium carbonate content of tlwo eastern
communities $tipagrostis drariCyprus conglomeratusind Stipagrostis plimosa
Heliotropium ramosissimumprofiles and the subsurface layer Beliotropium
ramosissimumcommunity profile were low (less than 4.5%). Theagers were
characterized as coarse sandy texture. On the b#ret, the third layer dRhazya
stricta community profile, which occupies the western mdrthe Rawdhat was fine
sandy texture, but CaGOb was high (10.6%). This indicates that silicesasd
particles in the eastern part of the Rawdhat maye haigrated from the Dhanaa
desert while sand particles of the western pareveatcareous from the local parent
material.
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Table 1. Total cover percentage of plant communities andtiked species cover in
Raudhat Khuraim.

Plant Community
o | 5 :
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v | o | T < |N |4 |< |2 |0 |N|O |& |O |a |4 |0
Acacia gerardii + 35 + (28] 2 20
Achillea fragrantissma +
Astragalus spinosus 2
Calatropis procera + + |35/ 5| 2| 3 +| 20 24 10| 33
Capparis decidua 40
Capparis spinosa + | + 40 6 | 57
Cassia senna +
Chrozophora oblingifolia + 8
Citrullus colocynthia + 5| 4| +
Cleome arabica 5
Convolvulus oxyphyllus +| 8 1 2
Cynodon dactylon 10| 4 10
Cyperus conglomeratus 30
Ephedrafoliata 7 +
Fagonia glutinosa + +
Fagonia indica 8 +
Haplophyllus tuberculata 5
Heliotropium ramosissismum | 10| 25| 100 +
Lasiurus hirsutus + 30| 11 60
Lyceum shawii 30 28| 3| 2
Panicum turgidum 15
Pennisetum divisum 5
Pullicaria crispa 41| 72 10
Rhazya stricta + 25|28 + | 1 51 90| 19 25|17
Stipagrostis drarii 60| 25 3
Stipagrostis plumosa 34 +
Zilla spinosa 40| 8 | 14| 18 5 36
Ziziphus nummularia + 53| 80
Total vegetation cover % 1235 2 1 20/35/10|45 55/45/30|{45 50|40 O | 45| 60

+ Rare stand




Table 2. Soil physical and chemical properties of differplaint communities distributed in Rhaudhat Khuraim.

Soil Soil Properties
Plant Depth CaCO; | SP. pH E.C. Ca | Mg | Na| K [CO;[HCO;] ClI | OM.
Community (cm) | Texture % % Mmoh/cm Meq./ | %
S. drarii -
C.conglomeratus | 0-70 | sand 3.8 16.0 | 8.61 0.30 2.1 062 | 04 | 0.3 035 18 | 0.7 | 0.335
S. plumosa — 0-20 | Sand 3.9 15.3 8.59 0.24 1.35 0.58 048 039 0.35 1/90420.0.353
H. ramossimum [ 20-70 | Sand 4.3 15.6 8.60 0.19 0.93 0.18 050 0.35 0.05 1/75630.0.101
_ 0-15 | Clayloam | 193 | 41.0 7.93 3.6 18.3C 12.0 53 030 0.38 16350 3.0.502
H. ramossimum 15 74| sand 4.1 16.7 8.14 1.40| 8.40 3.0 226 180 T 1.63  2.30.10D
_ 0-25 |Clayloam | 236 | 42.0 8.11 0.46 3.50 025 0.89 050 0.30 2/85.77 0 0.329
Semi-baresoil 25-70 | Loam 20.8 27.0 7.70 3.50 16.0C 175 100 079 [T 2.00 15 3. 0.301
} 0-20 | Loamsand | 8.6 20.5 7.60 1.50 8.50 225 0.87 200 038 11.25982 1.102
A. gerardii - 20-40 | Loamsand | 7.6 25.6 7.90 0.70 3.50 1.25 0.70 145 0.60 3.7084 0. 0.469
C. procera 40-60 | Clayloam [ 153 | 36.5 7.87 1.09 9.00 725 170 1Jo0 050 5/38.602 0.507
Z. spinosa — 0-10 | lLoamsand | 16,10 | 22.0 8.18 1.25 7.00 250 0.0 2/00 0.75 6/28.20| 0.134
L. hisutus 10-50 | Sandyloam| 156 24.0 8.51 0.26 1.80 050 030 043 075 2/05.630 0.201
i 0-15 | Sandyloam| 14.70 | 23.0 8.31 0.66 2.50 150 058 050 0.75 2/80.12 | 0.368
; 5*:"%“”"— 15-50 | Sandyloam| 159 21.7 8.34 0.30 1.93 073 070 029 0.15 215700 0.134
- stricta 50-70 | Sandyloam| 147 24.0 8.22 0.58 3.25 225 0.84 060 0.10 1/70.401 0.168
} 0-20 | Sandyloam| 20.70 | 37.6 7.85 0.86 5.25 225 0.6 0/80 0.40 7.8@.0 | 1.000
Q- gﬁ;@f"— 20-90 Zi’ﬁﬁyc'ay 24.9 32.0 8.11 0.26 1.20 1.10 0.37 025 0.10 255910 0.234
90-110 | Clayloam | 30.8 | 45.8 8.15 0.23 1.05 1.00 026 020 0.10 2/00.800 0.201
b crispa 0-20 | Sy clay 25.2 46.0 8.15 0.55 3.50 135 058 0/46 050 1/25.980 1.570
Z. spinosa 20-50 | Clayloam | 197 33.0 8.05 0.35 2.25 0.7 0.43 037 015 195840 0.134
50-110 | Sandloam | 17.4 28.0 7.94 0.35 1.08 1.00 040 0/17 015 2/15700 0.431
0-10 | Sandyclay | 10.5 35.8 7.32 15 9.5 4.0 1.0 1.35 0/88 105 4.03440
C. decidua — loam .
7 nummularia | 10-20 | Sandyloam| 6,20 22.8 8.02 0.44 3.53 0.73 0.48 045 020 2/70.84 0 0.601
20-50 | Clay 18.5 34.0 8.08 0.37 1.98 1.20 0.48 0/48 0.15 2/45.980 0.510
50-80 | Clayloam | 14.2 29.5 8.11 0.31 1.35 120 040 041 015 1/70.77 0 0.502
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Table 2. Continued.

Plant Soil Soil Properties
Community | Depth | Texture | CaCOs [ SP. pH E.C. Ca | Mg | Na | K |CO;|HCO;| ClI | OM.
(cm) % % Mmoh/cm Meg./| /A
_ 0-25 | Silty clay 251 | 517 7.49 1.30 9.50 250 1.00 1/10 d.75 11.3.802 2.470
Z. nummularia 5550 | Sily clay 24.9 41.0 8.23 0.23 1.28 0.7 0.39 0/17 0.15 1/65.63 0 0.802
—A. gerardil 50-100 | Clay 24.4 | 415 8.30 0.21 0.63 1.00 048 013 T 1.65 40.80.569
. 0-20 | Silty clay 25.0 | 44.0 8.06 0.68 4.50 150 0.67 069 060 5/40.531 2.310
C. spinosa — loam
C. procera 20-60 | Clayloam | 259 | 35.8 8.29 0.23 0.60 130 0.37 023 0.10 0/80.840 0.670
60-80 | Loam 239 | 320 8.27 0.23 0.48 137 045 013 0.10 1/55.840 0.234
_ 0-20 | Sityloam | 249 | 36.8 7.85 0.74 5.00 1.00 074 060 030 5/35.601 0.269
R. stricta 20-40 | Sandyloam| 154 18.0 8.20 0.31 1.50 1.00 065 018 0.30 2/25.840 0.269
40-110 | Sand 10.6 10.0 8.29 0.23 1.00 075 0.60 018 (.10 1/90.98 0 0.067
C. spinosa — 0-10 | Sandyclay | 18.6 | 33.0 7.51 1.80 11.5C 400 1.70 1/30 1.00 11.8090  0.201
e e 1050 |Clyloam | 218 = 280 | 807 031 175 075 0.6 0135 0.15 230.980 0.135
50-100 | Loamy 13.1 21.0 8.53 0.27 1.75 025 0.83 029 0.20 2/35910 0.135
_ 0-15 | Silty clay 26.6 | 407 8.06 0.55 4.00 050 058 0557 (.15 3/15.121 0.333
Bare soill loam
15-100 | Clayloam | 252 | 34.0 7.69 3.00 20.4 825 180 083 [T 2l0  4.00.201
. 0-10 | Sandyclay | 18.3 | 29.0 7.73 1.00 6.50 200 0.80 0/70 0.30 6/40.002 1.130
L. hirsutus — loam
R. stricta 10-50 | Sandyloam| 183 | 20.7 8.24 0.29 1.75 050 0.48 0/30 0.15 2/55.77 0 0.201
50-110 | Loamy 19.3 16.7 8.17 0.53 2.50 130 065 015 005 190401 0.113
0-10 | Clayloam | 197 | 35.0 7.68 1.05 6.50 200 080 0/70 075 7/25.632 1.471
C.procera— 71550 | Loamy 13.4 18.8 8.12 0.31 1.50 0.7 056 025 0.10 2/70.910 0.133
Z. spinosa sand
20-40 | Loamy 14.9 18.8 8.53 0.23 1.25 050 0.46 019 0.10 2/00.84 0 0.133
40-60 | Loamy 12.9 19.0 8.30 0.26 1.25 075 056 023 (.30 2/30.001 0.070

T=Trace

66T (0T) 6 "19S "|ddy " 1dAB3
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