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ABSTRACT 

Alien grasses are thought to pose a significant threat to the gro1Y1h and survival of 

Indigenous species. Within the Cape FloJistfc Region, there Is concern stIrroundlng the 

establishment of alien grasses in renosterveld fragmenls This study aimed lo determine the 

impact of alien grass infestation on the life hls1ory lype ol Moraea lt1lbaghensls, a threatened 

geophyle endemic to renosterveld. Moraea tulbaghensTs was lound to be unattecled by varying 

densflles of alien grass Infestation. A second aspect of this study et1empted to evaluate potential 

conlrol melhods lor alien grasses !hat would not detrimentally allect Indigenous species. Organic 

amendmenls In the forms or woodchips and sugar were applied to tne alien grass Lolium 

multi/Jorum, and the endemic threatened species L.amprantnus /ilicaulls and Moraea 

tulbaghensis. Additional nitrogen was applied lo partlculer treatments in order to gauge !he 

various responses or alien and indigenous species to nitrogen enrichmenL Organic amendments 

were found 10 be ineffective in controlling germinatlon and growth of Loi/um multlflorum over 5 

months, whilst nitrogen enrichment slgniflcantly enhanced Its grow1h. Moraea tulbaghensls was 

unalfecled by all treatments, and Lampranthus f/1/cau/is was found to respond posnively to 

ni trogen addition. This demonstrates that organic amendments are lnelfeoUve in controlling 111le11 

grass growth In the short term. These findings also suggest that the threat of alien grass 
l 

infestation may vary according lo Indigenous Ille history lype, and warrant further invesligatton. 
;. 



INTRODUCTION 

Alien rnvasions are presently second only to land use change as the major cause for 

extrnctions (D'Antonio & Vitousek 1992), Grass invasions are widespread throughout the world, 

are actiVe and aggressive competitors w~h lnd[genous specles. and have the poIential to alter 

ecosystem processes (D'Antonlo & Vltousek 1992, Dukes & MQOney 1999). European grasses 

have become well established in Mediterranean-climate regions (Kruger &I al. 1989 in Richardson 

el al. 1992, D'Antonio & Vitousek 1992), and withln South Africa they are notably evident in 

lowland areas of the Cape Floristic reg/on (Vlok 1988). Very tittle is known about Ille 

consequences or alien grass Impact on different !He-history types, In the lnterest of preservlng 

biodiversity, a belier understanding of the threat of alien grasses is requrred In order for effective 

control methods lo be appHed. 

The Cape Floristlc Region (CFR) is an area of remarkable plant diversity (Goldblatt & 

Manning 2000) that Is exposed to many threats associated with human impact. Agriculture is the 

largest threal to vegetallon in 111e CFR. Its effect is most prominent in renosterveld, which has 

been extensively translom1ed for agricultural use (Rebelo 1992, Von Hase el al. 2003). As a 

result. fragments of lowland fynbos and renosterveld persist wrthin a mosaic of wheat fields Many 

fragmented landscapes within the CFR border on agricultural lands, particularly wheal. and runoff 

from crop fertilfzers appears to be enrichfn_g remnant patches of indi_genous renosterveld with 

unnaturally hillh nitrogen levels (SANBI obs) Allen grasses are known to displace indigenous 

perennial spec1es in nitrogen-rich environments (Vlok 1988. Davidson el al, 1990 rn Zink & Allen 

2001) and are commonly associated with disturbance (Vlok el al. 1988) As a resull, alien grasses 

are readily establtshing themselves In fragments that are already highly threatened due to human 

land use. 

As a result of severe habitat fragmentation , less than 5% of renosterveld rs 

preserved (Rebelo 1992). Consequently, conservation of renosterveld fragments is imperative {or 



the survival of an alarming number of endemic and threatened species that occur In this 

vegetation type (Von Hase el al, 2003). A large number of the rare and endemic plants are 

lridaceae, a famlly characteristic of Renosterveld vegetation. Almost 250 lridaceae .specles are 

endemic to renosterveld, and of these 160 are known to be rare or threatened (Von Hase el a/. 

2003, Victor al a/, in prep ) 

From current research ft is ,;,!ten assumed that alien grass mvas,on threatens the survival 

of indigenous species, as alien grasses have rapid growth rates and high reproductive potential 

(Holmes & Rice 1996, Monaco et al, 2003), They are also known to shade out indigenous 

species, (D'Antonio & Vitousek 1992), alter soil nutrient cycling (Ehrenfeld 200J} and reduce soil 

Water availability for indigenous species (Melgoi:a et al. 1990 in Levine el a/. 2003). As a result 

alien grasses can readily outaompete indigenous species for habttat ,;p,.ce, light and nutr[ents. 

Vlok (1988) demonstrated that invasion of alien grasses [n fynbos resulted ln a sfgnlficant 

decrease ln density and number or indigenous annuals and geophytes, Consequently, the 

lnvas10n of alien grasses at locallties where restricted endemic and threatened species occur may 

result in the decline and eventual extinction or these plants (Vlok 1988). Once established, alien 

grasses can potentially alter ecosystem processes by modifying nutrient regimes, arrecting soil 

microcllmate. and Increasing frequency and Intensity or fires (D'Antonlo & Vftousek 1992). Thus 

alien grass invasions can be detrimental for the survival of Indigenous species, as Well as having 

potential ecosystem-level effects. 

Although alien species are frequenuy Implicated in population decline and extincllon of 

lndlgenous species, few cases nave been th11roughly documente<:f (Mooney and Cleland 2001, 

Gurevltch and Padilla 2004), Accordfn9 to Goldblall (1979 in Richardson et al 1992) invasive 

herbaceous specfes are not thou_ghl to be a cause of extfnction ln the Fynbos biome, It has been 

argued that invasive species too often 'lake the blame', where as it is more likely that multiple 

threats act syriergistically to cause extinchons (Gurevrtch and Padilla 2004), such as the 

combination of habitat fragmentation, pollinator decline and alien invasion. There Is ao doubt that 



anen species can detrimentally effect ecosystem function (D'Antonlo & Vitousek 1992), but it Is 

su_ggested that one must first accurately identify the threat ln order to belier locus efforts on the 

most eflectfve way to m11iga1e those lhreats. One aspect or this study attempts to Investigate 

whether a highly endemic and threatened life h1story type, a geoph)'1e In the tridaceae family is 

being negatively impacted by the presence of alfen grasses. 

A second aspect of this study investigates whether the applicauon of organic 

amendments to sites wtth alien grasses will control ~lien grasses without negatively impacting on 

endem,c indigenous species found tl'>ere. Toe appilcation or organic amendments such as 

charcoal, sugar, wood chips and wood bark have been suggested as a restoration tool for grass• 

invaded areas (ZinK & Allen 2001 , Suding el at. 2004, Schutz unpubl,) Organic amendments 

result in Immobilization of soil nitrogen by microbial activity (Lambers et al, 1998). Toe process of 

immobiUzatlon occurs When micro-organism.s utilize soil nutrients if their requirements are not met 

by the decomposition of organic matter, and as a resull these nutrients become unavailable to 

plants (Zink & Allen 2001) Thus the addition of nutrient-poor organic amendments increases 

microbial acUVlty, which ,n turn Increases soll 1mmoblllzation and reduces the amount of nitrogen 

available for plant uptake, As the establfshment or alien grasses appears dependent on a 

nutnent-nch environment (Monaco el al, 2003), organic amendments appear to be a fairly 

economical method of conlfolling their spread. 

Context or study 

The specif,c questions of this study are: 

1. To what extent do alien _gra~ses pose a threat to the groW1h and survival of a part1cula1 

nfe history type (geophyte) wlthln a fragmented and disturbed habitat? The prediction Is that hfgh 

densities of alien grasses decrease the density of geophytes and consequently pose a substantfal 

threat to their estabhshment and survival, This prediction ,s based primarily on the findings of 1/lok 

(1988), who correlated high alien grass density w,th a decline In density and diversity of 

Indigenous annuals and geophy\es, 



2. Are the organic amendments woodch,ps and sugar effective in controlling alien grass 

growth without hampering survival of two particular life history types of Indigenous threatened 

species? The predrctlon is that n~rogen immobir12ation resulting from organic carbon addttlon will 

inhibit alien grass growth As demonstrated by Schutz (unpublished), sugar addition reduces 

germination and growth of alien grasses but negatively impacts indigenous species growth. It Is 

predicted that wood<lhips will be comparatively more affective than sugar in controlling alien grass 

growth as Chey are less likely to inhibit indigenous species growth. 

METHODS 

Choice of study species 

Three species were used in this experiment: Loi/um multiflorum (Poaceae), Moraea 

tulbaghens,s (lrldaceae) and Lampranthus fl/le.au/is JAizoaceae). l.olium nwltiPorum var. plan~ is 

an annual grass native to Southern Europe, commonly known as Italian ryegrass (Hannaway et 

el. 1999), Loi/um mu/Unorum was originally hybridized and bred as a high performance pasture 

grass. but has become widespread ,n cultivaled lands and disturbed areas (Bromilow 1995).M. 

Mbaghe11sis is an endangered geophyte (Victor el al. on prep.) that fs found on ofay flats in 

Renosterveld from Tulbagt1 to Welltngton (Goldblatt & Manning 2000). Seed was collected by D. 
, -;~" .. , ,,<Ar./ rl-, 

Raimondo and G. Hansford in Go1,1da •~ November 2004V ,1icaulis Is a vulnerable mesemb 

(Vkitor el al. in prep.) that oc;;urs naturally in moist depress,ons ,on lalerltic soils from the Cape 

Peninsula to the Cape Flats (Goldblatt & Manning 2000). L fil/caulls seed was collected from 

Ultkamp. Durbanvllle in October 2004. Both M. tu/bag/iensis and L (17/caulis are endemic lo the 

Cape Florislic Region, These two specie,; were chosen In ord~r to examine responses of 

threatened plants with different life hf stories. 

j 



Examining the Impact ol alien grass on the population dynamics ol Morses tulbaqhensls 

In order to test questlon 1. the Impact of alfen grass on the population dynamics of 

Moraea tu/baghensis was inves\igated by sampling the density and slze of Individuals growing in 

areas with varying densities of alien grass infestation. 

On 16 September field data were collected in Gouda, Tutbagh Dlstncl, Western Cape. 

Two sites where Moraea fulbaghensls occur were sampled. Both are commonages that are 

frequently burnt. To determine the relative densities ot 11lfen grasses and Moraea tulbaghensls, 

0.5 x 0.5m quadrats were sampled for number of M. tu/bag/lensls flowers, number of juvenlles 

(<15cm), number of adults (>16cm), and percentage cover of alien and fndlgenous grass. five 

quadrets of data were recorded in low, medium and high densities of alien grass with and w]thout 

Moraea rulbaghensis present. Sampling was performed by walking 5 steps and distributing the 

quadrat at random. As the site contained allen gcasses at different densities, five quadrats or data 

were reoorded In low, medium and high alien grass density with and wiihoul M, tulbag/1ensls 

present. 

It was no1 possible to examine the effect of alien grasses on Lampranthus /i/icau/1s due to 

lune constm1nts and accessibility to sites Where this threatened species ocours. 

Data analysfs 

Correlation -analysis was performed on the data using Slatlstlca version 7 (Statsoft 2002) 

fo test the eHect of alien grass density on number and size of Moraea tulbaghensis Individuals. 

Ellects of organic amendments on alien grasses and Indigenous species 

In order to test question 2, lhe growth of the three species wllh lwo organic treatments, 

sugar and woodchips, and nitrogen were tested in a greenhouse experiment. Six different 

treatments were set up for each of the three study species, Lampranthus filicalilis, Moraea 

tu/bagriensts and Loi/um mu/1//lorum, The design was separated Into pots with and without pots of 

s 



additional nitrogen. Wltt\1n this split design, treatments consisted of a control, the addition of 

sugar and the addition of woodchip&. For each treatment 6 20m by 20m pots Were used and filled 

with soil provided by Klrstenbo;;ch Botanical Gardens. Soil consistlld of c~se sand. loam and 

leaf lltter In the ratio 2: 1: 1 In order to have t!>e same compositoon as typical fynbos so11. Five 

seeds were planted in each pot. approximately equidistant to each other. Pots were placed In the 

Karoo Greenhouse at the South African National Biodiversity Institute. All seeds were planted on 

the 26"' and 27"' of May 2005, The seeds were planted just below the soil surface at a depth 2.5 

tunes the size ot the seed. Eight grams of n1trogeo was added to the relevant treatments, In the 
7 

form of solid ferhli2er lhal contained 24. 71 0 mmoVkg of n~ro~n: ln order to approximately double 
~ ----- ) 

the amount of nitrogen 1n the system. En~h woodchlps and sugar was added to completely 

cover the surface of the soil In each pot. Each treatment consisted of 6 replicates. resulting in 36 

pots for each species, 108 pots In total, 

Woodchlps and sugar were chosen as suitable carbon sources. These two sources differ 

as sugar is soluble and a readily accessible form of carbon , whereas woodchips decompose 

slowly and provide carbon over a longer period of lime. Nitrogen was added for two purposes. A 

known amount of nllrogen was added to the system In order to accurately gauge how much 

lnorganic nitrogen is rernoved from the system over the time period of the experiment. If organic 

amendments increased m1crob1al activity. inorganic nitrogen usually used by plants would be 

fmmobilized by microbes, Nitrogen was also ad(ied to renect the environmental impact of ni1rogen 

enrichment of renostervetd fragments from fer1ilizer runoff upon whi<:l't this experiment is based. 

Plants were watered by hand every 3 days, All Lampra11thus fi/icau/is individvals were 

harvested on 12 September 2005, and Lot/um mu/liflorum individuals were harvested on 14 

September 2005. For both species this was done by cutting off the above ground biomass, and 

then washing the soil off the roots wllh a high pressure hose through a 0.5mm sieve. Roots and 

shoots were dried in a 70 degrees Celsius oven for 72 hours, and then weighed with a fine 

balance .sg3le 



Moraee /u/baghe11sis Individuals were harvested on the 271
" September. As the 

lndlvidUals were very small (av < 8cm), measurements were taken of leaf length and length from 

root to tip, and the wet weight was obtained with a fine balance s91le. Due to the small sfze of the/ 

Moraea tulbaghensis, wet weight was chosen as an acceptable measure- as all pots were evenly fl' • 

watered and thus would have little variation in water content. 

Soil samples were taken of all conlrols at the beginning of the experiment. and of all 

treatments the day the plants were harvested. Limited financtal resources resulted in the analysfs 

of selective soil samples from Lempranlhus fillcaulis pots. Samples from treatments of control, 

woodchips, nitrogen, and nitrogen + woodchlps treatment were analyzed for NH, and NO, 

content by Bemlab, Somerset West. These treatments were chosen as there was very little or no 

growlh in the particular pols, thereby allowing us to attribute potential nitrogen changes to 

mlcroblal actlvlty rattier than plant uptake, 

Data analysis 

T he data were analyzed using Stallstica version 7 (Statsoft 2002) In order to determine 

the application or parametric or non-parametrio tests variables were tested for normality using the 

Shapiro-Wilk test and for equal variance using Levene's last for Homogeneity of variances. 

Where conditions of normality were not met the data were log transformed, and where this 

transformation was unsuccessful the Kruskal-Wallts non-parametric test was used to tast the 

averages for significant differences. Where low replication prevented application or analysis or 

variance, a Chi-squared analysis was used and the mean and standard deviation of the data 

were determined. 

7 



RESULTS 

Examining the impact of alien grasses on population dynamics of Moraea 111/baghensls 

The number of Moraea Wlbaghensis plants are not correlated to the density of alien grasses 

presenl (F ,gure 1 and 2) . There Is no evident relationship between alien grass density and 

number of Moraea tulboghensis adults (Figure 1). The observed trend displays that Moraaa 

tulbaghens1s Juveniles Increase with Increasing density of alien grass although there is no 

significant correlation (p>0.05) (Figure 2) . 

.. 

.. 

• 
" 

• - ·-· ... . ·-

Flgure 1: Scatterplot showing the relatronship between percentage cover alien grass and number 
of M0/'898 tulbaghe11sis adults, There is no significant relationship (p>0,05). 
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Figure 2: Scalterplot showing the relationship between percentage cover alien grass and number 
of Moraea tu/baghensis juveniles. There is no significant relationship (p>0.05). 

Effect of organic amendments on alien grass and threatened species 

Lotfum mu,tiftorom seedlings first appeared on the 3o'" of May, 3 days after the seeds were sown. 

Lampran/hus fillcaulis seedlings first emerged on the 22n
" of June. Moroes /u/baghensis 

seedlings appeared towards the end of August. Mould appeared on the 6111 of June In all pols of 

the sugar addition treatment. After watering the mould hardened and died. leaving a white crust 

on the surface of the soil. T'1is did not appear to Impact the growth of Loi/um muJfil/on.1m 

Individuals Moraea tulbaghensis and Lampra/1/hus filicau/is seeds remained dormant 

0 
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IUQW WOOd 
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Figure 3: Mean number of plants that established per treatment (bars denote standard 
devlation). 
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It ls evident that Loi/um mul/iflomm had n'llJCh higher success of germlnation and groWlh In 

oornpari&on to the Indigenous species, No UlmpranlhtJs filioau/is plants grew rn control and sugar 

addlt10n treatment. ~stablishment of Moraea rulbaghensis was low across all treatmen1s, with 

most Individuals emerging in the control, wood and N + sugar addition treatments. 

Treatment effects on Lollum mulfiflorum and Lampranthus fi//cau/1s 

~ ~ . 

I \ ~ _._o ,___,_n_._,_~_t_..Jn~_._~ ._, 
H ,.. "' 

Figure 4: Mean above ground biomass of 
Loi/um multiflorr,m in all treatments. Letters 
indicate significant differences according to 
the Kruskal-Wallis test (p<0.05, Kw = 
29.3453), 
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Figure 6: Mean al)ove ground biomass or L 
fi/icaulis Individuals between treatments. 
There were no significant d[lferences 1n 
observed 11s. expected values according to 
the Chf-Squared test (Hi,,,ol = 2.4764. 
p>0.05) . 
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Figure 5: Mean below ground biomass or 
LoJ/um muitmomn• in all treatments. Letters 
Indicate significant differences according to the 
Kruskal-Wallis test (p<0.05, Kw = 6.8799). 
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Figure 7: Mean below ground biomass of L 
filicau/is between treatments. There were no 
sign1f,cant differences In observed Vs. 
expected values according to the Chi-Squared 
test (H1,. •0> = 2.21 45, p>0.05).. 

Loi/um mull/flomm biomass in the nitrogen + sugar treatment is not significantly different to 

treatments without nftrogen addition. Above and below ground biomass of plants grown In 

nitrogen and nhrogen • wood differed significantly from treatments without nitrogen addition. 

10 



(Figure 4 & 5). Lampranlhus fil/cau/is individuals did not grow in the control or sugar addition pots. 

Thus data existed only from Woodchips, nitrogen • woodchips, nitrogen. and nitrogen + sugar, 

No significant differences were found in mean above or below ground biomass of Lampranlhus 

/11/caulls between treatments (Fig 6 & 7). However, it is evident that LBmpr.mthus filfcaulis plants 

had lowest above ground biomass in the nitrogen • wood treatment. and lowest below ground 

biomass In the nitrogen + sugar treatment Above and below ground biomass in the wood 

treatment was high 

Treatment effects on Moraea tulbaghensis 

Moraea tulbaghensls size, In terms of both leaf length and root to tip length, did not vary 

significantly between treatments (Figure 8 & 9). Leaves were smafle.st In the sugar addition 

treatment, and largest In the nrtrogen + wood treatment. There was almost no variation in root to 

hp length of Moraea tulbaghensls indilllduals between treatments. 

There were no significant differences in wet weight of M. tulbaghens,s between treatments 

(Krus~al-Wallis p>0,05. Kw= 8.707) 
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Figure 8: Mean differences in leaf length of M. 
IU/baghensis for all treatments. There We(e no 
significant differences ,n means according to 
the Kruskal-Wallls test (p>0,05. Kw = 7,084). 
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Figure 9: Mean differences In root to tip 
length of M. lulbaghensls for all treatments, 
There were no significant differences in 
means according to the Kruskal-Wallls test 
(p>0.05, Kw= 4.415). 



Nltrogon availability 
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Figure 10: Mean differences m NH, levels 
between treatments. The means were found 
to be significantly different (one-way ANOVA 
p<0.05, F = 17.57, df = 10). Letters lndicate 
significant differences according to Post Hoc 
Tukeytest 
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Figure 11: Mean differences in NO• levels 
across treatments. The means were found to 
be significantly different (one-way ANOVA 
p<0.05, F = 8.3309, df = 10). Letlers indicate 
significant differences according to Post hoc 
Tukey test. 

There are significant differences 1n NH, and NO3 levels across treatments@ evels decreased 

111 the control and wood addition pots, whereas No, decreased only In the control. The addition of 

wood lowers NH/ levels (fig 1 0) but not No,levels (fig 11 ). NO, levels have increased over lime in 

tt,e wood addition pots. 

DISCUSSION 

Examining the Impact of alien grasses on population dynamics of Moraea tu/baghensts 

It 1s evident that alien grasses do not Impact M. lulbaghens/s density (Flgure 1 & 2). This 

particular life history type can competently compete with alien grasses possibly because it can 

allocate resources to underground storage organs, and consequently Is not actively competing for 

the same resources. Thus once the bulb is established tt,,s organ facilitates growth and survival. 

Juvenile Moraea tulbaghensls are atso evidently unaffected by alien grass growth Potentially this 

is due to their thin, narrow leaf shape, enabling the lo grow straight up through grass oover In 

12 
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order lo access light GeophY1es .are known lo respond well to disturbance (Ross1tor 1966 In Vlok 

1988), especially fire, as many have rire-stimulated flowerin_g (Le Maitre and M1dgley 1992). As a 

result they can potentially remain unaffected by disturbance such as burnln_g that st1mulates al1en 

grass invasion. 

Effect of organic amendments on alien grass and threatened species 

Lolium multiflorum 

Organic amendments have no significant effeci on grass growth, subsequenlly their 

a.dd1tlon for the purpose of controlling alien grasses 1s questionable. Suding et al. (2004) found 

tt>at alien plant competitive ability was not reduced after two years of sugar appllcatlon. Since 

sugar addition Is intended to immobili1.e nitrogen, Sudlng et al. (2004) suggested that compettt,ve 

advantage of invasive species may be limited by phosphorus, rather than nitrogen. The relalive 

contributlon of phosphorus to nitrogen to plant growth was not examined in this study, but from 

the vigorous response of Lolium mtil/illonim to nitrogen addttion tt is clear that nitrogen addition 

significantly enhances alien grass growth. 

However, Zink & Allen (1998) found that In co111parison to th11 alien grass Avena fatua, 

indigenous species had Increased survival in organic mulch addftion after two years. Their study 

concluded that immobilization or nttrogen as a result of carbon addition increased indigenous 

species' competitive ability in comparison to alien grasses, This was attributed lo the reduction in 

available nitrogen establlshing an environment more suitable for indigenous plant growth, thus 

allowing them to outcompete Avena fatua that was suffering the effects of reduced nitrogen. The 

successful application of organic amendments fn Zink & Allen's (1998) study demonstrates that 

wood 1s effective in improvfng indigenous speoies growth and survival, rather than suppressing 

alien grass growth and survival. Although not in the context of a competition experiment, 

Lampranthus fillcau/1s biomass was highest in the treatment with wood addition (Figure 6 & 7), 

suggesting our study may demonstrate a similar effect of the wood addition enhancing growth of 

indigenous specie.s. 



Lampranlf>us lllicaulls 

The fact that no significant difference In biomass. of Lampranthus filicaulis individuals 

across treatments was evident (Figure 6 & 7) may be attributed to low germination and 

emergence of Individuals. resulting in low replication or results. However, assuming that all 

Lampranthus fil/cau/is seeds were viable, nitrogen addition stimulated growth and germination or 

seeds, as plants grew In every pot of the niirogen treatment and only in one or two pots of other 

treatments (Figure 1 ), Organ le amendments had no significant effect on germination and growth. 

Above ground biomass was marginally lower in nitrogen ~ wood treatment, and below grotfnd 

blomass appeared sliglltly tower in the nitrogen + sug;ir treatment, although these results Were 

not significant and may be attributed to low repticatlon. 

Moraea tu/ba9hensls 

It is challenglng to make any conclusive comments on the ~/feet of org11nIc amendments 

on Moraea 111/baghensis due to late germinalfon and growth of individuals, However. the lack of 

significant differences In growth across treatments (Figure 8 & 9) suggests there is not one 

particular treatment that effects their growth. 

Sugar or Wood? 

The response of species lo different carbon sources varies Amongst Lolium mllflillorum 

Individuals, sugar addition partially counteracts effects of nitrogen addition (Fig 4 ~ SJ. It Is 

possible that sugar addition stimulates bacterial activity. resulting in mould growth which hampers 

plant gem,ination and growth. Woodchlp addition marginally improves above ground grass 

growth ratt1er than Inhibiting ii (Figure 4 & 5). it is possible that wood addition has a ·mulch' effect. 

aiding in retention of rnoist~re in the soil whict, promotes plant growth and survival. It Is possible 

that lime Is an important factor. S~ar Is ceadily absorbed mlo the soil, and may need repeat 

application lo have a continued effect. Woodchlps on the other hand take a longer period of lime 

14 
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to break down, thus having a 'slow release' effeot on the soil, Which proves to be more effective 

(e.g. Zink & Allen 1998). 

Nitrogen 

Both above and below ground biomass of Loi/um mulliflorum Individuals are markedly 

increased by the addition of nitrogen (Fig 4 & 5). Monaco et al. (2003) found a notable increase in 

dry root mass of two alien grasses In nhrogen treatments In comparison to treatments without 

nitrogen addition, attributing 1t lo the fact lhat species with high potential growth rates are more 

strongly effected by low nutrient avallabllhy than species with lower potenlial growth rates 

Nitrogen Is known to stimulate germination (Giba el al. 2003) and this effect was clearly seen with 

both Loi/um mu/liflonJm and Lampranrhus f/licaulis. 

Zink & Allen (1998) demonstrated that organic mulch lncJease<t immobilization of 

nitrogen, but !here was no significant difference fn total soil nllrogen over the two year 

experiment. Sudlng er al (2004) round that sucrose dld reduce available nitrogen, but this still 

had no effect on the growth of alien weed as phosphorus was the lim~ing nutrient Overall, 

decreased soil NH, levels in treatments with wood addition can be attributed to mlcrobral 

tmmobtltzation of n1trogen, The lncrease ln NO, levels in the wood addttton treatment rs an 

unexplained occurrence, and would benefit from re-eltaminatlon. 

lessons learnt from the study 

A number of changes to the project design would have potentially Improved this study. 

Viability studies for indigenous seeds Would prolle useful, as tow germination of Moraea 

/u/baghensis and Lampranrhus filicat1/is were difficult to atlribute only to treatments, Origfnal soil 

collected from the site of seed collection should be used in order to accurately gauge plant growth 

in natural soil condltlons For example, Lamprantht1s fillcau/1s grows spedffcally in lateritfc soils 

(Goldblatt & Manning 2000). and thus coutd have responded differently In the current experlr11ent 

due to Unfamiliar soil type. As demonstrated by the success of Zink & Allen's (1998) study that 
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was performed over 2 years, conducting the experiment over a longer period of time would allow 

for consfderably greater plant grollllh whlch may in turn produce more lnform;itive results, 

ConservaUon lmpltcatlons and recommendations 

The findings that MO/'l!ea tulbagherisis densities are not negativelY impacted by alien 

grass grollllh is significant. They are in contrast to Vlok's (1988) findings that geophyte density 

decreases with increasing alien grass density. At a single species level. alien grasses do not 

effect this particular life filstory, and filghllghts that it is not possible to generalize the impact of 

alien grasses on bulb species. It Is posslble that M. tu/baghensis was not affected by alien 

grasses at the study site due to the high fire frequencies, In areas without frequent fires the build 

up of grass biomass and lttter may be more detrimental lo geophyte densities. FtJrther studies 

within lridaceae at the species level would be Informative in order lo determine the mechanism 

that makes certain geophytes mote vulnerable to the effects alien grass ,nrestatlon than others, 

This study demonstrates that nitrogen addition Is a huge dover for Increasing alien grass 

Invasion. Allen grasses are conspicuously absent from undisturbed natural areas of the CFR 

(MacDonald & Morley 1988 ln Richardson el al. 1992), and this study suggests that vigorous 

establishment ot allen grasses 1s heightened by nitrogen enrichment, The principal threat to 

indigenous endemic and threatened species is nutrie11t ijnfichmenl ol fragments due to fertilizer 

runoff, which potentially heightens the competitive ability of alien grasses against indigenous 

species. 

Recommendations to constrain the threat of nitrogen enrichment .are challenging. 

Agricultural use of fertilizers occurs on a massive scale throughOul the lowlands of lhe CFR, and 

recommending a reduction in the appllcation of fertilizers Is unrealistic. Potenllal 

recommendations could include encouraging different land use around fragmMts, and 

p(eferentlally conserving fragments 111a1 are uphlll from agricultural land, 
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Conclusions 

Although requiring further investigation, preliminary answers have been obtained to the 

two questions upon which the study was based. Alien grasses do not appear to have a 

detrlmental effect on the geophyte life history type. In the short term, application of organic 

amendments Is unsuccessful in inhibiting grass growth, and has no apparent detnmental effect on 

the growth of the two indigenous ltte history types examined. Assuming vlability of seeds, nitrogen 

addition does not hamper germination and growth of Moraaa IU/baghensis and L.ampranthus 

lllicau/ls In contrast, mesembs appear to respond well to nitrogen addition. Renosterveld shale 

soils are naturally more nutrienl rich than fynbos soils, Which could explain why characteristic 

reoosterveld species are not detrimentally affected by nitrogen addition, 

The response to Increased nitrogen of the two hfe history types examlned appears 

positive considering the environmental scenario in wh1ch they find themselves. More pressing 

however, is the comparalive response of alien grasses to nttrogen addition. It would prove highly 

informative to repeat organic amendment treatments ln competition experiments with similar 

species using, natural renosterveld soils and nitrogen enriched soils. tn natural soil nutrient levels, 

it would be e~pected that organic amendments would effeotiVely immobfllse nitrogen and 

consequently inhibit establishment and growth of alien grasses. Taking into account the findings 

of Zink & Allen (1998), the competitive ability of alien grasses In soil with Increased nitrogen may 

mcrea.se to a greater degree than that of indigenous species, but eddltion of organic amendments 

may effectively Immobilize nitrogen, thereby improving Indigenous species competitive ability 

against alien grasses over a longer time period. 

Essentially, our study determines that organic amendments are Jneffectlve in controlling 

aflen grass germination and growth in the time period over which this study was conducted. From 

prior studies (e.g. Zink & Allen 1998, Monaco er el. 2003), ij is ev,denl that alteration of nutrient 

levels was performed in order to Improve germination. emergenc(! and growtt, of indlgenous 

species 1n comparison lo alien grass species. rather lhan to actively dectease alien grass growth. 
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Our project design does not allow us to compare relative success rates. but it does demonstrate 

that organic amendments do not have a detrimental effect on the two fife history types of 

threatened species examined, 
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Appendix 1: Photographs of field experiment to examine the impact of alien grasses on 

population denstties of Moraea tulbaghensis. 

Moraea tubaghensis and alien grasses at Tulbagh study site 

23 



Moraea tulbaghensis and alien grasses at Tulbagh site 
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Appendix 2: Experimental layout to demonstrate effects of organic amendments on 
Lampranthus filicaulis 
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Appendix 3: Experimental layout to demonstrate the effect of organic amendments on Lolium 

multiflorum. 
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