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ABSTRACT
Rhazya stricta, an evergreen poisonous shrub, is invading mangeiand
areas in Saudi Arabia. A field study was conduateBaudhat Al-Khafs to
assess the relationship betwéerstricta andHammada elegans, a valuable
and a dominant saltbush range plant in the aredy @ght perennial
species were found in the site of whieh elegans andR. stricta were
almost exclusively co-dominating the area. Spedefersity was low
(0.912) indicating a deteriorated condition of #rea. Quadrat sampling at
three degrees oR. stricta invasion (high, medium and low) showed a
decreasing trend in plant crown cover and planinbiss ofH. elegans asR.
stricta increased. Crown cover ¢f. elegans decreased from 0.75 to 0.46
m? and plant biomass decreased by 23%.a&ricta density increased from
216 to 716 plants/ha. Further, crown coveRo#tricta decreased from 7.4
to 2.46 ni and plant biomass decreased by 51% as its deinsityased.
Soil analysis indicated that high plant densityRofstricta was associated
with relatively higher concentration of P, K, Mg darCl. The results
suggested that competitive relationship may exettvben the two species
but further research is needed to understand fleetedf R. stricta on H.
elegans reproduction and establishment and to determiagtbper grazing
management that suppresses the invasiéh sficta

INTRODUCTION

Grazing often results in a modification of compedt interactions among
species which, in turn, can lead to changes inigspemmposition (Alexander and
Thompson, 1982; Archer and Detling, 1984). Whereigga becomes more intense,
unpalatable species increase as they would have wmmpetitive advantage over
grazed species and revegetation may become a igaasder severe deterioration.
Plant competition is considered an important faatontrolling the process and
outcomes of range revegetation (Archer and Pyk&]1;1Byke and Archer, 1991). Call
and Roundy (1991) emphasized the mechanistic apipréa understand factors
(including competition) governing biological proses that guide revegetation
towards biological diversity.

Extensive areas of rangelands in Saudi Arabia dateriorated due to intense
grazing. Several unpalatable plants became more wmtead. Of those species,
Rhazya stricta Decne. (Apocynaceae) is an evergreen poisonows sfihe species
occurs over most rangelands in Saudi Arabia (AJlrgg68; Migahid, 1989). The
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species grows in a wide range of habitat but ugusliccessful in areas normally
flooded with rain water (EI-Naggar, 1965).

In Saudi Arabia, the potential for intensive rariggorovement is of little
promise (Heady, 1963) but not impossible if basadsofficient investigation. The
present study is aimed to, (1) describe the veigetatf a deteriorated site in Raudhat
Al-Khafs, (2) investigate the competitive relatibiss of R. stricta and Hammada
elegans (Bge) Botsch. (Chenopodiaceae), a palatable dsakbush, and (3) to relate
the degree oR. stricta invasion to soil properties.

MATERIALSAND METHODS

Site Description:

Raudhat Al-Khafs is a depressed plain, about 3kdevand 25km long. It is
located about 100 km northeast of Riyadh (24°24%326' E). The area is surrounded
by a high escarpment to the east and sand durike twest. Several wadi canals drain
into the area, thus soil and vegetation are mudtethan other neighboring areas.
The vegetation is mostly dominated by shrubs. Theskide Ziziphus nummularia,
Lycium shawii, Hammada elegans, Zilla spinosa, Convolvulus lanatus and Rhazya
stricta. Few grasses are present. These includgurus hirstutus and Cynodon
dactylon (Anonymous, 1980). The area is grazed yearlongth@edange condition is
deteriorated. Annual precipitation is about 175 nwogcurring mostly during the
period from December to April. Mean summer temperis 35°C and mean winter
temperature is 14°C.

Soil M easur ements:

Four soil samples in each level of invasion wekemarandomly at two depths
(0-20 and 20-40cm). Soil texture, pH, E.C., CaCG8% mineral content of K, P, Mg,
Na and Cl were determined as outlined by Black §)95

Vegetation M easurements:

The study was conducted in spring 1994 in the swatipart of Raudhat Al-
Khafs. For vegetation description, thirty®m quadrats in alternate arrangement along
five transects (6 quadrats per transect, placed apart) were sampled. Transects
were 80 m long, oriented in north-south directiod aandomly located in the study
site. Density and frequency were measured by cogirglant individuals and hence
recording the presence or absence of a specieguadrat. Crown cover was taken as
the longest diameter and the longest perpendictdart for a maximum of 5
representative individuals per quadrat and crowvercevas determined as described
by Muller-Dombois and Ellenberg (1974). Relativeportance percentage (RIMP)
was calculated as described by Thalen (1979). 8petiversity was calculated to
assess species richness and evenness using SNaer@T-index (Brewer, 1979).

To study theH. elegans-R. stricta relationships, an area of about 9 ha was
visually divided into three parts according to teeel of invasion byR. stricta from
east to west (high, moderate and low). Six10 m quadrats were randomly selected
in each level. In each quadrat, the following paters were measured: density of
mature plants, number of seedlings, standing plenght and crown cover, and
average number of follicles on thré&e stricta plants. Ten follicles from each plant
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were also taken for the determination of numberseéds. A preliminary study
indicated a good correlation between plant bionaasksshrub volume dR. stricta and

H. elegans (* = 0.64 and 0.57, respectively), thus shrub voludegived from crown
cover and plant height, was used to estimate sigrisiomass of both species. Since
interest was focused on testing for existence tariarence between the two species
rather than examination of long term outcome e$faift interference, the study was
conducted only for one year. Data were analyze@ aandomized complete block
design (Little and Hills, 1978).

RESULTSAND DISCUSSION

Vegetation Analysis:

It is clear from Table 1 thad. elegans andR. stricta are the principle species
in the area as they had high RIMR*.elegans contributed to the vegetation stand in
two ways. It had high relative density and highatige frequency whileR. stricta
contributed to the stand through its high relafnezmuency and relative crown cover.
With the exception ofFarsetia aegyptia, an important range plant which had low
RIMP, the rest of species are either increasreangelands such &ulicaria crispa
or invaders such agdaplophyllum tuberculata indicating the severity of site
deterioration which is mainly caused by overgrazifpannon-Wiener index (H')
contains information about two components of dikgrsrichness and evenness
(Odum, 1971). Calculated H' value was low (0.9h2dating a deteriorated condition
of the site as few species were encounteFeeher H' value suggests that species
diversity is low in terms of species evenness; ihabme species are rare while others
are more abundant. Raudhat habitat system usuallg fertile soil and diverse and
productive vegetation (Vesey-Fitzgerald, 1957). itesthe surplus water that the site
receives and the relatively high soil fertility cpared to the surrounding areas, it is
clear that vegetation is far below than what wdddexpected.

Table 1. Relative density, relative frequency, relative vano cover and relative
importance percentage (RIMP) of plant species emeoed in a
deteriorated range site in Raudhat Al-Khafs

: Relative | Relative Relative
Species density | frequency|crown covef RIMP
Cleome africana 0.54 4.04 0.35 1.64
Convolulus deserti 0.11 1.01 6.13 2.14
Farsetia aegyptia 3.79 14.14 1.93 6.62
Hammada e/egans 69.05 35.35 10.16 38.19
Haplophyllum tuberculata 0.11 1.01 0.70 0.61
Heliotropium ramosi ssimum 0.22 2.02 0.53 0.92
Pulicarla crispa 18.82 21.21 2.80 14.28
Rhazya stricta 7.36 21.21 77.40 35.32

Although plant density dfl. elegans was not affected by the change in density
of R. stricta, there was a decreasing trend in crown cover asigraficant decrease in
standing biomass (Table 2). Both crown cover amehdihg biomass oR. stricta

959



Assaeed, A.M.

decreased significantly by 65 and 51 %, respegtived R. stricta density increased
from 216 to 716 plants/ha. Number of seedlings athlspecies was not affected by
increase in density d®. stricta. Seed production iR. stricta plants showed a positive
response (but not significant) to increase in dgnsi

Since the density dfi. elegans was not changed over the area, the interference
in plant biomass may have come from the increasiemsity ofR. stricta. It would not
be possible to check for the intraspecific competiin H. elegans, or its interference
with plant biomass and crown coverRfstricta. Grime (1977) suggested that abiotic
stresses rather than competitive interactions nmayemp community structure and
function in arid ecosystems. Moreover, Shaltout Mady (1993) presented some
evidence from central Saudi Arabia supporting tiam. However, in a thorough
review of research, Fowler (1986) concluded thahpetition does occur in these
systems and that it is an important determinanplaht community structure. The
above results suggest that intraspecific interfezemay exist within individual plants
of R. stricta and an interspecific interference may exist betwte two species in
favor of R. stricta.

Hammada elegans shed seeds between November and December anchdespo
quickly, in terms of germination and seedling eksalnent to early rainfall (Thalen,
1979).R. stricta on the other hand, produces seeds in spring. Seagsot germinate
before the next spring as germination is favoredvaym temperatures (Mahmouet
al., 1984) and enough water is needed to leach watable inhibitor present in seeds
(EI-Naggar, 1965). It is therefore, suggested ihi@rference between the two species
at the seedling stage may not occur through docentpetition, but other sources of
interferences such as allelopathy can not be rolgdasR. stricta contains alkaloids
which are considered allelopathic agents (Attur iRahet al., 1989 and 1991) that
could be released to the soil.

Soil analysis:

Soil texture varied from loamy sand in high and erade degrees of invasion
to sandy in low degree & stricta invasion. Electrical conductivity was very low and
little change was observed with changeRinstricta density (Table 3). Soil pH was
slightly alkaline and remained constant through@aslcium carbonate was not also
changed. Phosphorus, potassium, magnesium, sodmghclaoride were relatively
higher in soils of densdr. stricta. Similar observations were also reported in
association witlR. stricta (Tag El-Dinet al., 1994). In some sandy soils where fertility
Is expected to be lowR. stricta is observed forming pure stands. However, the @abov
results suggest th& dtricta is favored by rich soil.

If the grazing pressure is easétl,elegans would likely be a good competitor
but further research is needed to confirm and wstded the competitive relationship
of the two species. A differential removal expenmméFonteyn and Mahall, 1981)
would be an effective mean to gain more informatan seedling establishment,
growth, reproduction and water status of the twecss.
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Table (2): Some vegetation attributes Rfstricta (Rhst) andH. elegans (Hael) as affected by the degree of invasion by

©

~

R. stricta
Degree of : : :
R Siricta Plgrlwt Ds?]saty Crown 2Cover Standing Biomass Number /?]f Number of Seeds
R. stricta plant
Rhst Hael Rhst Hael Rhst Hael Rhst Hael P
High 716 1000 2.46 0.458 1052.3 306.2 67 933 7476
Medium 450 1233 3.365 0.517 1098.3 324.9 83 1050 5242
Low 216 1200 7.443 0.765 2135.4 395.6 100 667 3256
LSD 505 264 NS 1.012 NS 840.8 79.9 NS NS NS
Table (3): Soil physical and chemical properties under thegrekes of invasion bR. stricta (Mean + SD)
Degr ee of _ P K M Na Cl
R. Stricta | Soil Depth 1 CaCO, 9
. EC dSm pH o
Invasion (cm) 0 (ppm)
High 0-20 0.25+0.15 8.5+0.10 7.86+1.46 12.00+4.98 26453 20.69+4.29 28.10+4.17 59.45+17.
9 20-40 0.21+0.03 8.5+0.05 7.86+1.69 11.25+4.65 260908 19.19+4.16 28.70+3.39 47.05+12.
Medium 0-20 0.15+0.06 8.5+0.14 9.61+0.73 10.25+3.50 142009 4.56+0.69 16.90+1.76 15.35+2.(
20-40 0.12+0.09 8.5+0.13 9.22+0.66 8.67+4.04 128193 6.88+0.98 20.60+2.69 14.25+3.7
Low 0-20 0.10+0.02 8.6+0.00 7.28+1.24 5.75+1.89 12146+3| 4.88+1.33 16.4+3.13 8.90+2.1
20-40 0.07+0.01 8.6+0.00 7.47+1.07 4.50+1.08 124014 5.25+1.70 16.15+2.65 8.0+2.4
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