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ALLELOPATHIC EFFECTSOF RHAZYA STRICTA ON SEED
GERMINATION OF SOME RANGE PLANT SPECIES
(15)
Assaeed’, A.M. and A.A. Al-Doss!

ABSTRACT

Rhazya stricta Decne., an evergreen poisonous shrub, has invéatge areas of
overgrazed rangelands in Saudi Arabia. To undetstia® mechanism by which this noxious
plant spreads, a laboratory experiment was conduotassess its allelopathic potential to the
germination of some range plants. Leachates wexeaped from fresh and dry foliage Rf
stricta. Seeds were germinated in petri dishes moistenttd either leachates or tap water.
Leachates inhibited germination with fresh folidgachate being most severe. Complete
germination inhibition was observed Har setia aegyptia andPennisetum divisum. Haloxylon
salicornicum and Lasiurus scindicus were the least affected. Rate of germination wss a
significantly reducedH. salicornicum was the least affected (56 and 25% in presenckyof
and fresh leachates respectively), while otherispewere drastically reduced. Washing and
regermination of the remaining non-germinated seedgcated that seed viability of.
aegyptia and P. divisum may have been lost in presence of leachates. Gsmibects of
leachates may have contributed to germination ifbib in Atriplex halimus, Achillea
fragrantissima, L. scindicus and R. stricta. While inhibiting early germination of other
speciesR. stricta needs enough water to leach water soluble inhilptesent in its seeds
which in turn would also be sufficient to overcoommotic effect of foliage leachate.
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INTRODUCTION an evergreen poisonous shrub.
This shrub has invaded large areas of
In  Saudi Arabia, rangelands rangelands(Allred, 1968). The spe-
extend over more than 128 m.ha. Thecies is reported to contain alkaloides
majority of these rangelands (60%)(Att ur Rahman et al 1989; 1991)
are in poor to fair conditions which are recognized as allelopathic
(Kingery, 1971). Several authors (e.g. agentgPutnam and Duke, 1978).
Heady, 1963; Allred, 1968 and Tag Plant-plant interferences in natural
El-Din, 1983) have recognized the habitat may occur through two
decline in productivity of rangelands, possible mechanisms; direct compet-
decrease of some important rangdtion for necessary growth factors or
plant species and increase inthrough addition of toxic factors to the
unpalatable ones over the last fewenvironment (allelopathy). When
decades. One of the most troublingrainfall passes through the intact
unpalatable species, Bhazya stricta, green foliage or falls on decomposed

! Dept of Plant Production, King Saud Univ., P.@xB460, Riyadh 11451, Saudi Arabia

(Received November, 1996).
(Accepted December 28, 1996).



160 Assaeed and Al-Doss

litter, many organic compounds to volume and then left to cool for 12
including allelopathic agents are hours to increase diffusion of soluble
released into the sofMay and Ash, chemical into an aqueous phdbkill
1990 and Dormaar & Willms, and Rice, 1971 and Jackson and
1992). Their presence in the soil in Willemsen, 1976). Leachates were
sufficient  quantities has  both filtered using Wattman No. 1 paper.
detrimental and beneficial ecological One hundred seeds of each
consequences (Whittaker, 1970). species were equally divided into four
Allelopathic effects on germination of replicates. Seeds were germinated in
various range grasses were reportegetri dishes using germinating paper.
from extract components of litter in About 10 ml of leachate or water was
grasslands (Johnston, 1961 and used to moisten seeds throughout the
Bokhari, 1978). It is also thought that duration of the experiment. Seeds
fire and allelopathy are the principal were considered germinating when
factors involved in regulating comp- the radicle appeared. Germinating
osition of fire-prone communities seeds were counted and discarded
(Williamson et al 1989). The pres- daily. Study duration was 21 days.
ence of phytotoxins is therefore Non-germinated seeds treated with
considered a factor affecting comp-leachate were washed in tapwater and
etition (Rice, 1984). regerminated using tapwater to

To investigate the mechanism bydetermine if germination failure was
which R dricta has invaded due to indirect effect through osmotic
overgrazed rangelands, a laboratorynhibition. The experiment was run in
experiment was conducted to evaluatea growth chamber. Temperature was
its allelopathic potential on some constant at 25 + °Z, light duration
range plant species. The aims of thevas 12 hours and light intensity was
study were to: (1) determine the effect1350 F.C. Petri dishes were arranged
of dry and fresh foliage leachates ofand analyzed as split plot design in
R stricta on seed germination of which treatments were in the main
some selected range plant species anplots and plant species were in the sub
(2) assess the sensitivity of tested specigslots. Germination was expressed as
to germinate in presence of leachates. the final percentage of germination

and rate of germination was calc-
MATERIAL AND METHODS ulated after Maguire (1962) as
follows:

Leachate from dry leaves of Rate of germination 3 (% seed
Rhazya dtricta was prepared by germinated on an  incubation
soaking crushed leaves in warm wateday/Number of days of incubation).
at a ratio of 1:10 weight to volume for Species used in the study were
12 hours(Muller and Muller, 1965). Farsetia aegyptia Turra. Atriplex
The leachate from fresh leaves wadhalimus L., Haloxylon salicornicum
prepared by soaking fresh leaves in(Moq.) Bge (Bge.) BotschAchillea
boiled water at a ratio of 2:10 weight fragrantissima  (Forssk.) Sch.-Bip.
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Lasiurus scindicus Henr.,Pennisetum  between treatments and species. The
divisum (Gmel.) Henr. andRhazya differences in germination response of
stricta Decne. Seeds & strictawere tested species were expected and are
immersed in running tapwater for 2 in agreement with those oPatil
hours before leachate treatment wer€1994) who reported variations in
applied as it is reported that seedggermination response of various field
contain a water soluble chemicalcrops in the presence d@lyricidia
germination inhibitor (EI-Naggar, maculata leaf extract.
1965). Complete inhibition of germ-
ination occurred irfF. aegyptia andP.
RESULTSAND DISCUSSION divisum in response to both leachates.
o _ Haloxylon salicornicum was the least
Considering the main treatments, affected in presence of dry foliage
leachates ofRhazya stricta foliage |eachate and had a final germination
decreased germination of all speciesyercentage of 97%, 75% and 43%
significantly (<0.001) with germ- ynder control, dry foliage and fresh
ination of all species being most foliage leachates respectively (Table
severely affected in presence of freshy). | scindicus was the least affected
foliage leachate compared to thejn presence of fresh foliage leachate
control. The mean percentage germand had a final germination of 97.5%,
ination of all species was 92.21, 31.8664% and 47.5% under control, dry
and 19.21% for control, dry foliage foliage and fresh foliage leachates,
leachate and fresh foliage leachatgespectively. However, it was not
respectively (Table 1). Results from sjgnificantly ~ different from H.
different localities and different allel- «jlicornicum. Germination of the
opathic plants were reported to affectgther tested species, including.
germination of range plant speciesgricta was drastically inhibited in the
(Johonston, 1961; Bokhari, 1978 presence of both leachates (Table 1).
and Williamson et al 1989) Contrary Considering the variation in
to the present result8fay and Ash  germination among species in the
(1990) reported less suppressive effecicontrol  treatment, the percentage
of leachate from intact fresh leaves Ofreduction in germination was
Eucalyptus spp. than dry foliage on calculated.Farsetia aegyptia and P.
tested plants. Apparently, soakingdivisum were completely inhibited by
intact fresh leaves oR. dtricta in poth leachatesRhazya stricta ranked
boiled water may have released morghe third in sensitivity to both leachates
toxic compounds that would not be (Table 1).Haloxylon salicornicum and
released under natural conditions.|  scindicus were the least affected by
There were significant differences dry and fresh foliage leachates. Thus,
(P<0.001) among species over thegyerall species ranking in leachate

three treatments. Germination variedsensitivity was as followsE. aegyptia
between 71.67% iMd. salicornicum = p. divisum > R. stricta > A. halimus

and 28.33% irR. stricta (Table 1) and > A. fragrantissima > H. salicornicum
there was a significant interaction = | scindicus.
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Table 1. Germination percentage and reduction % in seeaigation of selected range species in presenceyam fresh

foliage leachates d®hazya stricta

_ Dry foliage Green foliage

Species Control o . . ,

% ger mination % reduction % germination % reduction
Achillea fragrantissima 99.00 48.00 51.52 21.00 78.79
Atriplex halimus 93.00 25.00 73.12 21.00 76.34
Farsetia aegyptia 100.00 00.00 100.00 00.00 100.00
Hal oxylon salicornicum 97.00 75.00 22.68 43.00 52.58
Lasiurus scindicus 97.50 64.00 23.08 47.50 51.28
Pennisetum divisum 87.00 00.00 100.00 00.00 100.00
Rhazya stricta 72.00 11.00 84.72 02.00 97.22
Means 92.21 31.86 65.02 19.21 79.46
LSD05 5.108 16.799 18.613
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Not only percentage of germ- foliage leachates. The four remaining
Ination was affected, but also the ratespecies had relatively high percentage
of germination was reduced signif- of germination especialll. scindicus
icantly (P<0.001) by both leachates indicating that osmotic inhibition by
with species, being most affected bythe leachate solution may have been
the fresh foliage leachate (Table 2).involved (Table 3).Wardle et al
Haloxylon salicornicum had the (1992) warned that allelopathic effects
highest rate of germination and waswere over estimated when osmotic
significantly different from any other effects were not taken into account. If
speciesRhazya stricta was similar to germination oR. stricta was inhibited
F. aegyptia and P. divisum in having by osmotic effect of the leachates, it
the lowest rate of germination (1.09 should then be possible to hypothesize
and 0.06 seed/day under dry and freshhat any amount of rainfall required to
foliage  leachates  respectively).leach the germination inhibitory
Similar results were reported by chemicals from seed{El-Naggar,
Madgil and Kapil (1990) for 1965) would also be sufficient to
Trifolium pratense and Amaranthus overcome the osmotic influence of its
paniculatus seeds treated with leaf allelopathic leachates.
extracts of Pinus roxburghii and It is thought that one possible
Rhododendron arboreum although mechanism by whiclR. stricta may
there was no significant effect on final have  spread into  overgrazed
percentage germination of testedrangelands is through allelopathic
species. When germination is delayedgeffects on germination of range plants.
seedling would have little chance to Furthermore, the results have some
emerge as duration of soil moisturepractical significance. Giving that all
availability at seed bed is usually other constraints are under control,
short under arid conditions. direct seeding of deteriorated

Significant differencesR<0.001) rangelands with least sensitive range
In germination percentage occurredplant species such &s scindicus and
among species when seeds werdd. salicornicum should have great
washed from leachates and regermsuccess. Sensitive range plants such as
inated (Table 3). No significant F. aegyptia, P. divisum and A.
differences were observed betweerhalimus would be feasible only under
the two treatments or their interactionlow cover or complete eradication of
with species. Seeds di. salicorn- R stricta.
icum did not germinate, indicating
that viability of the very few non-
germinating seeds may have been lost
in presence of leachates. Seeddof
divisum and of F. aegyptia (about
98%) failed to germinate after
washing, possibly due to loss of
viability in presence ofR. stricta
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Table 2. Rate of germination (seeds/day) and reduction #atmof seed germination of selected range pfaatiss in
presence of dry and fresh foliage leachatd2haizya stricta

_ Dry foliage Green foliage

Species Control L _ L _

% germination % reduction % germination % reduction
Achillea fragrantissima 88.95 10.44 88.27 04.18 95.30
Atriplex halimus 19.19 03.49 81.84 04.31 77.54
Farsetia aegyptia 80.83 00.00 100.00 00.00 100.00
Hal oxylon salicornicum 86.25 56.33 34.69 25.64 70.28
Lasiurus scindicus 64.38 12.27 80.95 07.75 87.97
Pennisetum divisum 18.13 00.00 100.00 00.00 100.00
Rhazya stricta 39.56 01.09 97.25 00.06 99.84
Means 56.75 11.94 83.29 05.99 90.13
LSD .05 4.789 8.669 05.008
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Table 3. Germination percentage of remaining rgerminated seeds aff
washing from leachates Bhazya stricta

Species Dry foliage Green foliage Mean

Achillea fragrantissima 23.4¢ 09.0¢ 16.2¢

Atriplex halimus 29.23 27.35 28.29

Farsetia aegyptia 02.00 02.00 02.00

Haloxylon salicornicum 00.00 00.00 00.00

Lasiurus scindicus 43.75 25.00 34.38

Pennisetum divisum 00.00 00.00 00.00

Rhazya stricta 25.30 16.30 20.80

LSDo.05 12.604 30.628 17.497
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