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The natural enemies of A5.::n;;:!Jrnrru.:;: as'I'l;;:!J,'ao!oil'ies 

for use as control in 

Abstract 

A form of the southern African 

environmental weed in where it is known as 

extensive and can invade native 

chemical and/or mechanical control difficult. The fruit is bird 

colonisation of new sites. for 

bridal creeper in Australia were initiated in South Africa 

describes the and 

well as the natural enemies associated with the 

control in Australia. Potential 

of bridal f"'f"&>&>""'"'' included an undescribed 

Crioceris <::,.,,>(',.>'" 

The seeds of bridal " .. &>en,",. are attacked 

and the fruits snelleni 

in South Africa and their 

is a serious 

creeper has an 

two factors that make 

which facilitates 

for use 

1989. This dissertation 

as 

for use as nlnJnnll(';J;I 

sp. 

the tuber mass of bridal creeper was not found. results 

illustrated that herbivore to the above of the in reduced 

tuber mass and also on fruit 

1 
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General 

The is in 

commercial asparagus, nffi'!'in::>li-:: L. which 

1 

considered to be nrl",...onn, 

Asia to north-western 

one SOE~ciElS in 

Its distribution from southern Africa 

and Conran 1 The other 7 

and have become 

and Conran 

from 

is 

and 

from southern 

for horticultural 

form of 

due to their 

and Conran 1 

after 

Several of these 

SDCJraIJOI(JeS known as bridal creeper in have 

a 

concern 

in natural in Australia. 

in New South America and southern 

declared a Weed of National in 

Based on observations and the rI",<,,,~j,,+i 

bridal creeper is a deciduous or 

and green, ovate nl''H,'nr',,,rl fruit is a 

creeper is also 

It has been 

(1 

many Sej~dE!d 

1 

stems 

Below 

bridal creeper is characterized a tuber mass which consists of a 

rhizome numerous fusiform root tubers. 

Bridal creeper has various characteristics that make it a ..... '"""~ .... , weed. The 

numerous entwine to form a dense mat below 

surface of the in severe infestations this tuber mat be almost continuous 

1 \lo."o.t,,,til".n and grow into the of trees and 

a re v,," ~"', ..,,,_ '" ""'" "M the The fact that the are bird 

I;:'IJ':;I;:'~~U encourages of new sites. Bridal creeper is both 

disturbed and areas and can invade a range of habitats et 

1991). 

Bridal creeper has become across southern and has the to 

further both within and outside its current distribution and 1991, 

have a stofe of resources in their 

tuber mass which enable of the 

or even the .... ""j,i+i,., .. ' in order to del1le1'e 

these resources and kill the 

of may not be desirable as bare would be to 

invasion other exotics and the cost would be over et at 

1991). The out of tuber masses may be feasible for new ~+_A'_':_"_ but would be 

2 
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unrealistic for established of bridal creeper 1 Cooke and 

Bridal creeper was selected as a for control and this dissertation documents 

the studies that were undertaken in South the native range, at the of 

the 

A review of A. 

been undertaken 

and several related 

(1 

an extensive distribution in southern Africa. 

from 1989 to 1 

in South Africa. The of these surveys are detailed in 

identification and distribution of two forms of A. 

form known as bridal creeper in Australia and a south-western 

occur in Australia. 

with broad clad odes had 

was documented as 

SDClra()OI(1eS and related 

this documented range 

1, which describes the 

a 

form which does not 

The form of known as bridal creeper in Australia occurs under a 

of climatic conditions in South Africa and in summer and a-seasonal rainfall 

2 describes the this form of A. in these different 

The 

may prove useful as 

discussed in 

of this was to 

control 

3 and 4. 

Bridal creeper and its related ... "n""'""'rll 

discusses the results of an AvnAir"...."ant<l 

or that 

bridal creeper in Australia. These are 

have extensive tuber reserves. The final 

~",~n+i,..,., into whether these tuber 

reserves can be reduced the use of insects that above 

3 
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1 

The and distribution of ::;c,n::;I';:,nIOit1pi-<:; in South Africa 

of genera within the 

The of what is as the 

to oscillate between one and three The 

Linnaeus (1 It was divided for the first time with 

Roemer and Schultes (1 then returned all 

L. (1 

.... "''''"''uu (1 

genus within the 

three genera 

returned all ;::,Ut::\"lt,;::, 

divided the genus into the three genera 

(1 1 1 1 revised the southern African Sm~CIE!S of 

,nn,nn,'" the of three genera, 

of (1 

Malcomber and Sebsebe (1 showed that of the used 

UC,;::, .... IIi.Il:IVII of 

a 

once 

and also 

which is a later 

and the presence of monoecious versus dioecious flowers 

was on the basis of 

this characteristic. with the exc:eOl:10n of the """'"'',,'''1''''' of connivent 

""ctontlu different from the other two 

of (1 did 

not consider connivent filaments to be a useful and that the 

of into was not warranted. 

Taxonomic status and irl ..... fi,h, of .4<:,""'''''''1'''01 

On the basis of to irl",ntil,,, 

between several LI <'In",,.,,,,,,,,, <;:O;3irf.lrrnif1'A::: A. ovatus T.M. 

A. kraussianus 

and A. undulatus 

A. multituberosus RA VOIltJDlIlS Thunb. 

A. UlIl..i ... ,(I'lU,') into A. 

He noted that A. SD8Ifa(]oj(tes sensu Salter and A. sensu 

grow basis for the differences must occur, but 

even so did not them as distinct (1 

on features of the tuber to 

4 
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and re-divided A. aSL)ar,aQ(J/m~s sensu into five SDE!C[€tS aSDlaraaO/(leS, M. 

M. M. multituberosum and M. VVIIUIJIl"" 

In the absence of tuber A. eSD,ara'aO/oes 

other most A. multituberosus and A. ovatus. Under certain 

with 

it 

also 

of above 

kraussianus from which it can be on basis 

but not the tuber ":\,"'''''''' 

surveys on the of A. 

became that there are two distinct forms of the 

and a form. A of the 

n<:mrn"""",n in South 

a south-western 

between the two was 

it 

form 

based on several that were the differences 

between the two forms. The rl""." .. ri, .... tir.n shows that it is the IAllr1",c::,nr"!:In form of A. 

aSl)an"OOI/O€!S that occurs in Australia and it is this form that is referred to when the name 

'bridal ,..,.."',on.:: ... • is used in the text that follows. 

Methods 

We examined SDclra(JOI(JBS material from the 

the Bolus Herbarium at the 

Herbarium at the 

the National Herbarium in '-'r".tn",'" A record was of 

identified as A. In,,,rm,:>,j,,,n this 

A number of con".,..", .... "".,., identified as A. 

Town and 

which could be nne"""''''I\' 

that tuber material was 

",,,,,,,'!:I''f,,lf1''''<:: did not have tuber 

material. A record was of these con""l"in"""n as well to enable further searches to be 

concentrated at the localities aSI)ar,~aClldE'S were 

carried out the South African documented 

habit of LI<:'J'I!:Ir!:lrfl and the other oro,8U"Cla 

within shrubs and searches were conducted on 

Searches were conducted in micro-habitats favoured 

Records were of the habitat associations of A. as,)ar,aa()/aE~S 

Results 

Identification of A. BSJ:lBl'aoo;c'es 

The two forms of A. BSIJaf,aa()faE~S cal, bc 

Rhizome slender form of A. ::ICJ"l::lr::ln'''Iirl'ac' 

6 rhizomes from 216 from 62 localities distributed 

South African Direction of rhizome to the soil 

5 

S.4::!::.1.7mm 

the 
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Tubers 25.4 + 6.0 mm upto 42 mm tubers from 264 

from 62 not all continue as on the rhizome. The 

of of tubers is variable. have an much-

branched mat of tubers at their base. 

South-western form of A. aSJ'JalaOlfl,ores: Rhizome robust B.1,±2.B mm 

7 rhizomes from 17 Direction of rhizome 

In'A'~"(lC: towards soil surface. Tubers 43.2 .± 13.6 mm to 73 mm 

9 tubers from 19 from 1 0 

wrinkled. All tubers continue as fine roots. Tubers lie 

and are in a rosette round the rhizome such that 

cluster of tubers at their base. 

to the 

individuals have a 

The tuber 

tuber from 5 

form of A. 

of bridal rr",,,,n,"r from Australia was 22.5 + 2.6 mm 1 

which in consistent with tuber measurements from the 'wu:le~;OfE~aa 

spclfa~"Joi(1es in southern Africa. An illustration of Australian bridal ",ro,,, ... o is 

in i.ic. 

While the and south-western forms can be "'n' ... ·~'t"'rI on the basis 

of tuber rnnl"ntlnl 1.1a cannot of 

form of A. Nonetheless the cladodes of the south-western 

SDclra(Joic1es are inclined to be dull green in colour and more IO!:>1ttl",:r\l 

accurate field identification for those familiar with both forms of the The 

clad odes of bridal creeper are and nl";::,C:C: •• nl'l"o:>n in colour but when in 

sunny 

variation 

may be and 1","'1tnO:>,nl from the fact that considerable 

the colour of cladodes is not maintained in herbarium and 

this character is not useful for of 

cladode size is not a reliable criterion for of the two forms of A. 

One clad ode was selected at random to nrn\lln,,,, 

statistics on clad ode size The measurements for the south~westem 

form of A. are similar to those of the WI(]eS,DrE~aa 

from the winter below for definition of rainfall 

and young individuals of these two forms cannot be either 

below or above characteristics. 

6 
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Fig 1.1: The tuber mass of (a) the South-western Cape form of Asparagus asparagoides 
and (b) the widespread form of A. Asparagoides illustrating the presence of a compact 
cluster of tubers at the base of the Western- Cape form of the plant in contrast to the much 
branched mat of smaller tubers present in the widespread form. Also shown overleaf is (c) 
the form of the plant present in Australia (bridal creeper) illustrating that the morphology of 
the tubers most closely resembles the widespread form of A. asparagoides in southern 
Africa . 

7 

(a) 

(b) 
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Fig 1.1 (cont.): The tuber mass (c) of the form of the plant present in Australia (bridal 
creeper) illustrating that the morphology of the tubers is like that of the widespread form of A. 
asparagoides in southern Africa. 

(c) 

8 
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1.1: Cladode dimensions of the of A. aSI)ar,aa()/aE~S I'I"Qan<:,I"\ in 
runll"r,,,, of South as well as in Australia and 

aSl)ar;f'Jo()iaE~S which is restricted to the winter rainfall 

9 

of the 'South-western 
of South Africa. 

form 
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Distribution 

The distribution of A aSI)ar,ea()laE~S is shown in 1 it includes of A 

aSI)a(;EiaC)laE~S into the form and the south-western form. Localities 

mentioned in the text are included in 1 of all on 1.2a 

are listed in 1. 1 indicates whether voucher nor',m,one! were made of the 

rt:>l'"rrlc; and where these are located. 

were not carried out in a 

aSl)ar,aa()fC1E~S and other 

and also because of the 

listed in 

manner, due to the 

<:'''J:'YJ:U'l''''' SPElCIEIS of 

habit of A 

within shrubs and 

Records were of all 

encountered the surveys. These are 

square references are in 1.3 to 

,n''''n""',,, of the search for A within its 

Rainfall of South Africa have been indicated on 1.2 , based on the no,'"""", of 

the annual rainfall that falls in the three summer December to from 

Anon (1 If less than 20% falls in these the climate is as "winter 

rainfall". If 20 30% falls in these months the climate is "a-seasonal rainfall", and if over 30% 

the climate is "summer This a better reflection of the response 

of than did the more usual of rainfall zones 

based on the totals in the six months October to March. 

Summer rainfall In the summer-rainfall 

to be restricted to 

the I1rJ::Iln::,nc::hpl'n mountain range. NBI {g,.otn"I",\ 

of southern 

550 

bridal creeper 

and it is abundant in 

labelled M. 

had veined 

For some reason not all NBI 

did not have tuber 

unlike those of A. aSl)Bn:.looljde's 

e!n<:''''',''nor'''' from South Africa 

BSlJar,aa()jdE~S were included in the map nrro\lIl"l",n Irlpnrn"'/P'" (1 

1 Intensive on the ,"'fI·"n,""'" coast of Kwazulu-Natal revealed 

but 

and we that the herbarium .. ru~"lIrTl smlfBeJo/(1es from this area are in 

fact Aovatus. In !lrlrllt.t".n 

Africa also have 

I\IBI IlJr,:.tnrl<l1 herbarium 

veined cladodes 

of A. SO;::lral'JOIl'1eS from 

in Table 1 

e"'<:,"I"''''''''' where tuber material was included the tubers were on thread-like 

in the one 

and this 

of the c::ne:'f'In,,,,n should have been identified as M. ovatum A. 

other cannot be ascertained; We do not exclude the that the 

the hnr'rll'll"<:: of southern at 

but this still confirmation collection of e!n"'l',rnor.c; with tubers. 

10 
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24 

26 

28 

30 

32 

34-

Revised distribution of 
and the south-western form Rainfall 

< 201% of annual rainfall falls in December to 
20'% 30% of annual rainfall falls in December to 
> 30°/0 of annual rainfail falls in December to 

mentioned in the text. 

\ 

\ 

\ , 
"-

" " \ 

\ \ 

WR 

11 

form 

o 200 

km 
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ro,("nl"rl", of JoIX"""';;'W'''''' 
survey in South Africa and 

listed in 2. 

22 

24-

26 

34 

12 

III 

• • 
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a 200 
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Herbarium record 

Thika near Chenia Falls 

Kabindi 
Mt. Kivu 

1 The from 
should therefore have been trl"'ntlf,,,,n 

13 

Rwanda 

Zaire 
Zaire 
Zaire 

1963.08.15 
1 
1 
1 
1964.06.20 
1975.01.31 
1954.10.27 
1955.01.25 
1932 
1972.01.06 

has tubers on stalks and 
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A~seasonal rainfall is common in the coastal zone of the 

rainfall of the \/\/,"''''t,'''''n and the border with the 

and from "'''''Y';'lruu." to Great Fish Point and inland to in the a~5;eaSOI 

1 

Winter rainfall The area within the winter of the Western 

where bridal creeper occurs is the bounded in the 

. east and in the north The south~western 

also occurs in this 

have been 

localities of N81 

but the two have not been found 

of the 

herbarium labelled as M. but without 

from the more arid interior of the Western 

in this area revealed an arid form of A. 

in the N81 herbarium 

recorded in the winter rainfall of the Eastern 

Bridal creeper does not occur on the mountain 

whereas the south-western form of A. 

The winter-rainfall arid west coast of South Africa 

with 

have not been verified. 

and we that the 

was also 

Town or in the 

aU.J1U<,.;> is common in 

contains a wealth of 

are 

when tuber material is unavailable_ In 

of A. kraussianus that have been "",.",M"'" 

with bridal even if tuber material is 

from characteristics of the tuber """"",,,,," 

floral structures are distinct. in A. 

whereas that of A. kraussianus is ",nr,rnv 

two SPE~CIE!S in eXlom;ea 

a stunted appearance with small 

ribbon-like with a distinct mid-vein. Extensive 

of A. in the 

SDt~Glt!S with broad cladodes were 

n,,<>nnlv 2 lists all ,a~n<'l/''''I''l' 

As outlined the distribution of A. 

the cladode 

1 

where 

kraussianus 

are not 

and 

the 

has 

did not reveal any 

several other l\<>n"'-"'I'II 

A. kraussianus. 

from that 

documented in differences are in 1.4 

a) the distribution nrr."u,,,,,,, and b) the revised for 

A. smira<"}O/(1eS based on the undertaken this 

14 
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Habitat associations of the 

South Africa 

form of A. in 

its range bridal creeper occurs in UClIJIJ";U shade or at the of 

dense shade. It is found on the lower branches of on 

in the absence of fences and "I"'-""'i" .... 

" .. "'." ... ,.,t'" stems are little or no fruit. """,lA/IF'" in eXIDo~;ed 

sunny bridal creeper many short stems with 

a appearance. Plants are on 

almost pure sand to rich humus ..... ,...'AlO"O' also occur on rocks 

and has 

from 

the roots 

cracks to the soil 

the structure of the tuber mass. 

and in with no in 

Within the summer rainfall 

the 

It was recorded at the 

isolated bushes and on 

of southern 

in 

of dense forest 

cliff faces and 

of a and in roadside scrub. 

bridal is 

and Northern Province. 

",f'1,nn<::t ViSoEltation in "'''1',..0''' 

It was also 

under 

at the 

In the Eastern which includes a-seasonal and summer rainfall 

creeper occurs It was 

within of shrubs and trees in 

occurs in co,:\st:al Uc:I\.l;:)ILIC scrub. 

In the a-seasonal rainfall of the Western 

creeper occurs at in the coastal 

among 

and 

It also 

to Natures bridal 

the banks of 

estuaries. It also occurs "'..." ..... " ....... ~ or '"Tw"nn,c and in stands of alien 

Acacia In the winter rainfall of the Western was 

recorded <urlnn .... ",. shrubs on the of in gorges at the base of in 

of dense ve(Jet.atioln streams and in roadside and alien Acacia thickets. 

As in the Eastern it was found in mesic micro-habitats. 

Discussion 

Identification of A. !>c"""".""',..ni",'",, ... and of the known in J'l.UI:::tUd as bridal creeper 

Part of the confusion 

in their 

broad cladodes which were 

tuber 

the source of Australian 

in MI/Y<:i"hllIlJ 

16 

arises from authors 

those with 

(1 1 relied on 
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also 

cladode 

to 

that tuber rn('""nrlfl,,,n\l 

::;lJt~t,;ltlS from each 

The 

most A. 

of the current surveys 

several of the broad­

pa/"aa%'es, A. ovatus and 

A. mulfituberosus. 

The survey results do not ;:'ULOU"! (1 contention that the structure of the tuber 

mass is the A. A. 

volubilis and A. kraussianus are variants of a For 

A. ovatus A. aStlan:iIOClfds's were found within a metre each other at the 

mouth of the Fish River where were n:::tr·:::tYI'·r! on the basis of 

nHHH1MWHI of A. tuber rnr,rnrlr"'~n\l The results of this survey have revealed that tuber 

:::l",rl;;ln~n"lln",·.'" is constant with respel:::t to the distance of the tubers from the and 

this is I!>n<'nt11!>nt of the However tuber 

on the 

rnl'1,nlf1l"1\1 differs in several 

also 

that A. kraussianus and A. aSlJar,aO()IOE~S but chose to retain them as a 

These SDt~Clt~S were also found this survey 

taxonomic of them. As in the results 

are not identifiable from the tuber the cladode 

and floral structures are distinct the two 

when in an CAI-IV;)<::U situation. 

The results of this the 

A. asctara!aoj,des 

form and a south-western form. 

Further that these two forms warrant at the SDE!CjE~S level. 

Accurate ,;1""nnr.I""'" in Australia is essential as search for 

for use in Australia must concentrate on the 

because the two forms occur within different of South in Australia and 

and this has lDlICal[lorls for the of bridal creeper within Australia. 

Cooke and 

the native 

of A. 

Their assertion 

arounrl 

stated that bridal creeper in Australia is less variable than that 

that this introduction from a restricted area of 

It appears that this statement is based on Je!SSCID"S (1 

SOElfa(JOIC1eS as no is made to (1 revision. 

the form in Australia matches that on the mountain 

is !"lased nn thp fact that the tubers are close to the rhizome. M''''''' ... ''' ... , A. 

aru)aneO()laE~sisWI(1eS;D~~adin and it is not clear 

since tubers are close to the range of A. 

maintained a 'variant' of bridal r-r".o:>ns·r 

A. aSjoafaOloidesl with tubers remote form the rhizome occurs on dunes in South Africa. 

7 
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However this is almost 

ovatus, As stated 

found to be 

the taxon n>r,nnn 1 as A. 

lh<"'rY"'",,,,rl was 

this survey, The evidence from 

also since the tubers of A. as!J8"i:iQC)lDEIS are close to the no matter 

what substrate the is in and Robertson 1 

from southern 

Africa indicated that the Australian taxon is the same as the WI(leS,nrf~a(1 southern African 

of bridal from 

form A. It also became Town not have 

been the source of bridal in (1 

because the SDi:~raI10111es was never found in the 

intensive The south-western form of A. aSlJar;3aClldE~S is common in 

this 

to note that the of A. SDiOiraeJDlt1es is based on an which 

does not have a 

is 

taxon is 

from Tilli's 

far 

in the 

do not possess rhizomes and are 

uv",.:>,u,o to 

certain 

that nr""I!n. 

of the two forms of A. 

even if tubers are """'''''''',,,f 
hand 

SmlraCJOl(1eS or, under 

notes 

but A. IV aU::i~)Ii:l1 

she that the variation between the cladodes in the two illustrations is within the 

range of A. The of the clad odes on the left hand 

based on our I'Ivr\"'I"!<>"I'''' to be the south~western 

of the tubers of A. ~r;,I'<=Ir,"nrlirl"',r;, form of A. the 

that she has based her of 

form of A. 

Distribution of A. ral'lloltJI!!!S in South Africa 

In of the fact that 

of broad-clad ode Q~I~J'lr::ln, 

aSt)ariaac.)fdE~S in the n<>,"",<>,rll 

SPEtCles, 86 "/,, of the 176 

at the National Botanical Institute in ,"" .. .::.tn.'.", do not 

include tuber material, These irlgntiflf'",ti,,,,,,, are th,,", .. <>t,nr'" but were used 

SQiOlraiJOl11es in southern Africa to 

Furthermore OeltW€ien IOC~Ultv data on the at the NBI 

and the (1 further the C"""UIIILY of 

her map, 
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1.5: Illustration of the tuber mass of 
(1 which demonstrates that she based her 
form" of the 
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The revised 

excludes the 

brida I "ro." ... ". in 

distribution in southern 

of A aSf;Iara!Qoides 

interior of the Western 

the of both forms of the 

and Northern and the hot 

for nr<>n'r'lcmn the nntc"t.", of 

bridal creeper has a wide 

within the three main rainfall Much 

of the Australian creeper occurs in winter ~rainfall and it is 

infestations in essential that control ,;on",'n"" that are selected for bridal ""0,0,,,0 

winter rainfall areas of Australia are able to survive the summer months when bridal creeper 

senesces. For this reason the search for has on bridal creeper 

within the winter-rainfall of the Western 

20 
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of bridal fonn of ASDB,rBtlfUS BSJJBr:aOI)jdes! in South 

Africa 

Introduction 

Bridal the WICleSlore from of A. aSJ)anEiaCllae~s is 

occurs in all three rainfall r"'l1"nrl~ The 

in South Africa and it 

vary with climate 

is tum diseases associated 

in the various rainfall r",,,,,nrl<: for the of selected as 

control 

creeper in the three rainfall 

creeper in Australia. The of bridal 

is mvestlgatea below. 

Methods 

nitt~rirln sites were selected the South African range of bridal (' .. ","'/""II:''' so as to 

include sites each of the three zones as described in 

The at sites the three and the method used 

to establish the sites and each is treated "";: .. ",,r!"""HI 

A-seasonal rainfall 

Sites were established in the a-seasonal-rainfall of the Western to 

the Eastern November 1990. The selection criterion was the 

presence of a 

established: 

1) Brenton Lake 

3) Pleasant 

11<>,,.,,,11", of bridal creeper. The site localities were 

cleared of 

on the of coastal forest 

in coastal scrub! alien Acacia thickets 

on the of estuarine forest 

in coastal scrub! alien Acacia thickets 

were rgn,nn,m selected from 1 00 ~J!:Ilnnlj:>n at River Brenton 

Lake and Lake Pleasant. The of bridal creeper was lower at the other two 

The randomisation method localities so 20 were selected from 60 

was as follows: 20 numbered cards between 1 and 100 between 1 and when bridal 

creeper 

bridal creeper 

selected card 

that the of 

were extracted from a container an "'..., ..... ..." ... 

a transect were counted and when the number matched a 

it was allocated to be included in the schedule. To ensure 

the transect was the numbers extracted from the 
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container were not known to the the For the of the 

programme a was defined as a cluster of stems from the same 

area of A numbered stake was in and 

the stems were near the base. The sites in the a~seasonal were visited 

at intervals and from November 1990 to 

November 1992. 

The were r"'l"nrn",n' 

• number of new shoots the tuber mass 

of senescence 

• of active 

• estimate of amount of flower buds 

• estimate of amount of flowers 

• estimate amount of 

• estimate of amount of 

fruit 

fruit 

amount of flowers , green was estimated and allocated a code 

between O=none and U:::,..rnt. An indication of the size of the 

monitored was recorded the number of stems and the <>nrwn' .... rYI."'to of the 

stem of each 

Bridal creeper was also in the a~seasonal rainfall of the Eastern The 

,n"",,,,,",, listed above were recorded for the first 20 located at each of the 

localities. The dates that took are listed. 

1) I\lInno,,,,,,...rth 

1992 

November 1992 

Cannon rocks 

Alexandria Forest 

River Mouth !':""'otAlnh,o.1" 1 November 1992 

Sites were established in the winter~rainfall 

localities: 

1) Hillside Farm from Caledon on route to 

of the Western 

Joubertsdal Farm (18km West of Swellendam on route to 

Kweekkraal Farm 

Nachtwacht farm 

5) Mountain 

The Jouberstdal site was at 

at the 

The 

were within tall scrub invaded alien Acacia or 

sites 

trees. 
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The sites in this were established in June1993 and were every six 

for one None of the in this 

densities of bridal creeper and the first 10 located were selected for 

A numbered stake was at the base of each A record of the 

listed above for a~seasonal rainfall was made. 

Summer rainfall 

Bridal was monitored at intervals in the summer rainfall The 

" .. ","",tQ,cc:: listed above were recorded for the first 20 located at each of the 

localities. The dates that are listed. 

1) Tendele October 1992 

Giants Castle Reserve 

October 1992 

3) Garden Castle Reserve 

October 1992 

4) Ncwadi 

7) 

8} 

9) Barberton 

10) 

A-seasonal r2i.ni'2,11 

In the a-seasonal rainfall 

- June1 1991, March 1 

1 1991, March 1 

1991, March 1992 

1991, March 1992 

1991, March 1992 

1991. March 1992 

1991, March 1992 

1991 

~ March 1992 

Results 

of the Westem of new shoots IJ""~""'U in 

1992 2.1 trend was not in 1991 because ""'",'",,',", 

new shoots were overlooked. In 1992 excavations down to the tuber mass of all 

individuals monitored revealed numbers of new shoots at the tuber mass. 

new shoots were overlooked in 1991 as were still below and 

were recorded at the next occasion in 2.1 

At times new shoots emerge at a considerable distance from the tuber mass and unless 

these shoots are traced back to the tuber mass be nU,,·,'HII 

as n"""nn""n" to """"nn",... bridal creeper 

of bridal creeper is the year in the a-sea~;o 

rainfall of the as illustrated the nrc"",,,,,,,,, of new ,.. .. "' .• n ... on all 
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occasions 

with most stems 

there is an :::Inr.rnv annual turnover of 

n""".,,,,,,,," November to 2.1 c illustrates that the amount 

of senescence increases at the sites as the year progresses. The data for November 1990 is 

an this was when the sites were established and for mnnlT(WIn 

were selected on the basis of live stems 

and near the base at start of the next 

stems do not senesce 

season. 

Buds and flowers were in 2.1d and and fruit in November 2.1f 

and in this Senescence Del~Ke:a in 1I.11"\',,,,,,,,,I"><>r with fruit 

on senesced stems. the 1991 season, numbers of buds were 

few flowers or fruits were IJV~';::'IIJ'IY due to extensive herbivore 

Extensive rI<>,lI'''''''u> was observed 

have resulted in the virtual absence of tl(nAl"",nn 

found 

but very 

to the 

and this 

Extensive sp. reduced under <>vlrl':>,'im,pnt conditions 

The a-seasonal rainfall of the Eastern was visited fruit was 

collected at 5 localities in November 1992. At one fruit and some buds and 

flowers were recorded in This sU{Jgests that the is to that 

of the a-seasonal rainfall of the Western 

Winter rainfall 

Production of new shoots was initiated in and continued in 

onset of the season 

flower buds had been initiated 

and and and 

and flmM':>!"lnn 

fruit were nr",c:.:>"t 

before the 

and 

2.2b 

Fruit was 

still in Nn".:>rnr,,>,. but December senescence was The 

was similar to that in the a-seasonal rainfall 

of the Western with the notable that senescence is absolute in the winter 

rainfall while in some is the 

Summer rainfall ro" .. "' ... • 

in the summer rainfall were undertaken efforts were made to co-

ordinate these surveys with the C;A~/"'''''lC;Y time of The of bridal creeper 

was not as distinct in the summer as in the other rainfall Fruit was 

observed at two times of the in towards the end of the summer rainfall 

season, and in which is at the start of the season. many 
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not all 

stream 

in and in the 

did so. Some mesic 

and it is not clear whether these fruit twice in a or in 

Octot.erJ'N",,""nnl'\~'" as does in the other rainfall '£>"MU1'" of southern Africa. 

creeper 

moisture is 

Discussion 

its to senesce in the season, if 

senescence may not be in the a-seasonal 

of the Western and in more mesic micro-habitats within the summer rainfall 

in all rainfall was in summer, there 

two seasons in the summer rainfall 

Prior to the establishment of bridal sites in the winter rainfall of the Western 

a had been established in this on the south-western 

form of A. it that this is not the form of A. 

ast:.)an~OCllaEIS which occurs in Australia extensive the winter 

rainfall to sites where the 

''''''>le, .. n occurs. This was 'r1n,,,,,,,r'ot,, 

Australia is nr"'<:;C''lthl 

selected for use in a 

to withstand the conditions in this 

as much of the distribution of bridal creeper in 

rainfall It is essential that 

creeper in 

most <:,n,'"tlf'<:I 

consequence, for the natural enemies associated with bridal in the winter 

is the senescence of above in summer. In South 

are able 

creeper, occurs in a-seasonal and that it 

has the to into these rainfall ""'I1I1(U',<: in Australia. Searches for natural 

enemies associated with bridal 

South Africa. 

were conducted 

30 
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Natural enemies ..... ,'''' .. , .......... '\\AII'I'> of in Africa 

and their ... nl'"""',",,,1 for use as 10ilCtOlCai control aglem:s in 

Bridal creeper has an extensive tuber mass reserves for Kepe,9te'O removal 

means or of the is therefore 

needed to kill the 1 An 

to bridal attacks the tuber "''''''''''TI and causes its death would be 

this However nrn,l:Inl<::rTl<:: 

of the 

on fruit and seed 

mass reserves and 

should slow the "''''1''.",,,::./''1 

Several ;:)lJt;rvlt,;:) were found on 

in fruit and seed 

sites in Australia. 

but those 

considered to be n"",anT''''' are dealt with in this 

These are two undescribed SDElCIE!S of Crioceris an undescribed 

SDElciE!S of 

the search for 

on the wiCleS;OrE}ad 

the genus IIIIu,,.,,,,,\I,ull, 

surveys that were described in 

and rust Win!.. 

Methods 

nln,nnll"n control of bridal creeper has concentrated 

all other in 

were examined when 

sites were established at various localities the of creeper in 

southem Africa. The sites and with which were monitored are in 

2. of individual at the various sites observations were 

made on the associated natural the amount of the various 

10=extensive n<>nn<>t"I 

were ..... ", ... v"'.\Ju 

indications of tuber rt",nn<>,., 

allocated a code between and 

the course of the surveys, the tuber masses of 

down to the tuber mass and searches were made for 

When the surveys in the a~seasonal rainfall of the 

Western were the that were monitored the survey were 

excavated and examined for indications of tuber and rhizome 
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Insects were an accession number of 

and sent to the Division of the Plant I->rr.t",r'fl Institute in Pretoria for 

3. details of II1"'nt't ..... atln',." ,.".,."""""11 are in 

and discussion 

Two from the have been found in association with 

creeper. The sp. 1 AcUCT Crioceris sp. 2 

with the National Collection of Insects in Pretoria. Both are, as but the 

rUnl"'''1\1 of these is similar to that of the Irr .. ,,,,,,,," SIJeCles. Crioceris :..I""''''''''' , which 

is a of commercial asparagus in and North 

The 

1 

of both Crioceris SDE~Cle!S l"'r",,,,,n&~r are 

and are attached at the base to new 

each egg is 

rn""rn.,./"1 larvae are 

Crioceris sp. 2 is illustrated in 

the presence of soft new 

larvae and adults also eat new 

to the 

older larvae are black 

3.1 b. The eggs are 

is needed for survival of 

but are able to eat 

3.1 The adult of 

buds and 

",m,,,,rl"l,,,,n larvae. Older 

cladodes. occurs 

in a in the soil at the base of the 

which hardens and is cream to 

the cell is formed from a foam like substance 

in 

The distribution of the two Crioceris SOE!CIE!S associated with bridal creeper is in 

4 and 3.2. Crioceris 1 was recorded at two localities in Kwazulu-Natal 

in the summer rainfall of southern Africa. More are needed in this to 

a more of this SO€lCles. and adults of Crioceris sp. 1 

were also collected on A. ramosissimus Baker ':;VIJUU,,""'. in sp. 2 

was recorded in the a-seasonal rainfall of the Eastern and Western and in 

the winter-rainfall of the Western larvae and 

adults of this '::>IJ",",I<,'::> were also recorded on another rnn.<lnl'" A. 

densiflorus 

As the distribution of Crioceris 

within an area, their 

2 tends to be and individuals on a few 

under-

1-Il"\1lAle:>,,,,,,,r within the a­

at a site at any time may be 

those on monitored 

seasonal rainfall of the Western the presence of Crioceris sp. 2 

larvae or was noted on every 

ruf\,,,,,,nr'll'\l'l,rl and reflects the fact that in 

32 
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Fig 3.1: Larva (a) and adult (b) of Crioceris sp. 2 which has been recorded on the 
widespread form of Asparagus asparagoides in the a-seasonal and winter rainfall regions of 
South Africa . 
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the year. !-In' .. ",.,,,,,,,,. the abundance of Crioceris 

When the commenced in ..,M.>IITII'u>.r 1 

2 varied "'u.""'.,"" 
one larva was 

between years. 

at one 

in r"''' .. , ..... ;n 1991 a total of 11 larvae were 

localities and in 1992 there were no larvae on survey 

at four of the 

eggs and adults 

at one site. Extensive larvae or were noted on the 

adults of Crioceris to the establishment of a mlf,.nr""fnnl culture. 

At it was .,vi, .. ."",.,!I" difficult to find any evidence of this soeiCles. while on other 

occasions the was abundant. 

revealed that larvae were Dar'asltlzE~a 

of field-collected larvae in the 

a n .. ",n",rin. 

and an tachinid Levels of n""c",,,,i;f;,,,,m 

In the winter rainfall of the Western the above of bridal creeper 

senesces in late summer, but new shoots in well before the onset 

of the winter rains. Crioceris sp. 2 were recorded in were 

also recorded in that there may be more than one season. 

Larvae were recorded in June and 

As most of the bridall'r""",n,,,,," infested areas in Australia occur in winter it is 

nor"'T""" that have the to cope senescence of above-

in summer. The presence of sp. 2 in the winter rainfall 

illustrates its to cope with these conditions enhances its as 

a for use bridal creeper in Australia. 

levels of in southern Africa also that if released from 

levels may be achieved in The fact that Crioceris sp. 2 has a rom,",,,"",, 

very like that of a of commercial that it has the to be very 

et al. (1 that include 

of crop sources of weed biolog!ical control . Crioceris 2 

has not been recorded as a of commercial in South Africa but its 

I"n,nIT • .,O'I,.,,1 asparagus in need to be assessed. In South Africa there 

is not ",innit""1"""nt where commercial is and the 

Extensive is caused to the clad odes of bridal creeper an undescribed 

An adult of this and the of inflicted to the 

cladodes of bridal creeper, are shown in 3.3. are laid under the ",ni,r;",rm 

cladode. and adults feed on the clad odes distinctive clear 

The inflicted the ... .., ... "'" y easy to In""n"''', similar 

is caused several nnl'"",I"",,..,,. I-IO"'I";""#-I"ri ... ,,,, bicinctus 
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Fig 3.3: Adult and characteristic damage of Zygina sp. (Cicadellidae) associated with both 
forms of Asparagus asparagoides in South Africa. 
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destructor earth 

of 

of rI<>yn<>r,., attributable to the 

each of these is 

may be obscured the rust 

close 

Evidence 

Pucc/nia 

The distribution of is in .o.nr"ll'>nniv 4 and 3.4. The insect occurs 

the range of bridal r.rAI",np in southern and in all three rainfall """,,"nr.'" A 

small white Ci{~adelliid which appears identical to that found on bridal creeper, was also 

recorded the surveys on the south-western form of A. as well as 

on A. A. multituberosus and A. these were 

4, 

The inflicted to the cladodes of bridal successive of 

cumulates the of the stems of bridal rr",,,,n,oo.-

seasonal rainfall of the Western where there is an nnr\rn,,,.1"n 

in the a­

annual 

turnover of stems with die-off of most stems after in November and a 

in the of new stems in """,,no increases as the 

This trend was obscure in 1991, DO~'5IDIY as a result of nr""m!'lti senescence of 

stems induced levels of senescence data in 2.1c 

In 1991, the amount of inflicted in the a-seasonal rainfall was 

severe At the end of the year 1991), very few fruits were 

noted in this and it is 

5 for an 

that this was a direct result of 

levels of the effect of on ",c",rnrt. 

of bridal (, .. ""pn", 

In the winter-rainfall of the Western where senescence of bridal 

occurs and r"'_"rn' ...... n is initiated in late summer, inflicted sp. was 

noted soon after had been initiated and the level of 

the November senescence was advanced and C0l1Se,QUler 

the of was less marked. were not 

as as recorded for bridal creeper in the a-seasonal rainfall 1991. 

Evidence of ",virr""'Yl",I" levels of inflicted sp. on bridal creeper in 

southern 

sp.a 

creeper in 

and the fact that the insect occurs in all three rainfall made 

for use in a control programme bridal 

1 it was released in Australia 1 
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both forms of 
in South Africa. 
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The SPE3CiE~S name of the rust l"YlI,frll:!lnnli;1l1l derives from the fact that its host 

the form of A. aSL)a"3aCJ~jd6~S. was in the 

Claao(]es and stems of 

It is 

Puccinia ur"",nl1.UlII on clad odes of bridal is 3.6. 

The distribution of P. ..... "r"'u'n"m on the form of A. R!;:llRr,'int:IIGE!S in South Africa is 

in 3.7 and &",,,'u.>n"'" 4. Puccinia was recorded the range of 

bridal ,...,.00.,,:>1" between sea-level and 1 in all three rainfall 

Extensive observations were made on other -"",,,,..,,,,nn,,,,, with the 

ovr·oni:inn of A. 

nature of its distribution and 

volubis and A. amlDt/cUi 

which 

was located on 3 occasions due to the restricted 

IJHf'f',,,.<l InIl'rIl:!U'lnll'lll was also recorded on A. 

& Sebsebe. The of a rust 

on A. ovatus. 

n"'rlnr~'''' differences in the forms of P ..... IIn""" .. ,,,, ",'" ... nrrl""rl on the various 

were discernible Plant Protection Research pers. 

other than the wicleslore The distribution of P. Inllrll:!lI'lI"lIl'/ll 

form of A. RSllRn~ar:llm::~g is ..... "."IJ"'''' extensive surveys, P. 

was not recorded on the south-western The distribution of the 

two forms of A. between Caledon and Albertinia and 

while P. mll'r,.,.",,,,,'''' was abundant on the Wi(SeSOfe!ad form of A. in this it 

was absent from the south-western that the south-

western form of A. be resistant to P ...... "Y"'"',.,IIm 

The was also never recorded on kraussianus even when a rust-infected 

bridal creeper was intertwined with this SPElCles. 

In winter rainfall of the Western of bridal creeper is 

most of the year, at the of summer. Plants n'''''rlrnr 

the end of summer of the start of the season. The and of 

p. in the winter rainfall were recorded between June 1993 and 

the results are in 3.8a. Puccinia to the 

nh,,,nr,lnr.u with the amount of rust winter and 

to enable the rust to survive over the 

summer pers. The first evidence of 

rust was observed within 12 weeks of the appearance of new shoots in late summer. 
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Fig 3.6: The rust fungus Puccinia myrsiphylli on the cladodes of the widespread form of 
Asparagus asparagoides. 
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In the a~seasonal of South of A aSjDar'aa('Jjdj~S is 

senescence does not occur the is 

similar to that in the winter rainfall Senescence in mid-summer and new shoots 

appear in late summer. turnover of stems. 

of P. and was recorded over 2 

years 1990 to '''rI'''''1'Y1 the results are 3.8b. The 

mlJ''''''"''lI1\"J/j was not as distinct as in the winter rainfall 

because 

levels were 

recorded in 1990 and 1992 as for the winter rainfall but were 

absent in November 1991. to sp. were recorded in 

this rainfall and this may have on P. 

The results from the a~seasonal rainfall demonstrate that 

vary between years 

The occurrence of ...... "'rC'lIu ... "w in the summer is , ..... ,,,,,>,,;,,,,,,,rl in Table 3.1 . 

This in late summer, towards the end of the 

season. Puccinia ,....",..,.",1"1 
infestations were noted 

was noted at six of the ten sites in this Substantial rust 

at various sites in late summer but we are unable to 

comment on the of the rust in this The was recorded in mid-winter 

of the at the rest 

were not located outside the of the rest received 

camp on this occasion as this was the season and it is assumed that the 

of the under natural conditions had senesced. 

Puecinia. is a on commercial asparagus, A. offie/nalis in and 

North America. evidence has shown that strains of A. offieinalis more 

show reduced of relative to rust 

strains and Lunden 1 

may be eXIDeC:Tea to have a substantial affect on the 

P. 

of A. 

Several Puccinia or are under ,...",",,,j,;or,,i as 

1 are considered to have excellent 

control One of the f",,.,,,rnnct 

control the narrow leaf SKI'!181fon weed with the 

rust and in Australia 
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Fig. 3.8: Phenology trends of the rust fungus Puccinia myrsiphy/li on the widespread form 
of Asparagus asparagoides in (a) the winter rainfall region of the Western Cape (over one 
year) and (b) the a-seasonal rainfall region of the Western Cape (over two years). The 
phenology trends for the rust are super-imposed on the phenology of the widespread 
form of A. asparagoides in the two rainfall regions. The phenology of the plants is 
indicated by the mean percentage of bridal creeper plants with no senescence (.:!. S.E.) 
for the five sites in each region_ 

I (a) winter rainfall region of the Western Cape 

QJ 
100 

u 
100 ;: 

c 90 QJ 90 
.. 
<II 

U 
<II .. 80 
c -., <II 

<II 2l 70 .<: --~ <II 

-~ ':: 60 
II> C 

cuj 
50 co • 

<iU) 
.. :!:.. 40 "'-.. c 
C .. 30 QJ II> 
u..Q 
~ co 
QJ 20 a. 
c 
co 10 .. 

.. 
80 C. 

t; 

70 2 
::; 

60 -~ 

2l :~,,;~~~ plan! SO .; 
.... ""'-Kweekkraal Farm .. 

40 a. 
III ""'-Po!berg 

30 
C 

---'-Hillside Farm co a. 
20 .. ___ Swellendam 

C) 
co ~Nachtwacht Far 

10 C .. 
E ~ 

0 0 .. 
a. 

<'l <'l <'l <'l <'l " " " " m O? C :; 
::l -, -, 

m m (J) 0> (J) 

OJ. 't a. ,; u C iJ 
OJ 0 .. .. QJ .. .. 

U) Z 0 -, u. ::2: ::2: 

(b): a-seasonal rainfall region of the Western ·Cape 

QJ 80 50 
u 
c 
QJ 

70 u 
45 C .. 

III .. 
QJ 

C .,- 60 II> II> 

.<:2l 
~ --
-- II> 

50 ~IO 
II> " C c 

.!!!.ui 40 
~u) 

40 .. 
C. 

35 t; 
2 

30 ::; 
-~ 

25 III 
},.("":~f:r:: plant C .. o + .. :::- 30 

"'c .. .. 
~ II> 
c..Q 20 
~ tV 
QJ 

20 a. ""'-Srenton Lake 
"0 ~Sedgefield 

15 .. 
C) ---.- Phantom Pass .l!! 

10 c ___ Lake Pleasant ., 
a. 10 0 

5 cu ~Kaaimans River Mout 
a. 

0 

44 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Table 3.1: of the occurrence of PUGcinia 1I1'"""nnlll in the summer 
references for the below are listed in 

Feb-91 1-5 1.6 19/20 95 
1-9 3.8 100 
0 0 0/20 0 

Ncwadi Feb·91 2·8 3.2 1 80 
Mar-92 1·8 3.5 18/20 90 

Rest Feb-91 1-5 0.8 45 
1-5 1.1 9/20 45 

Paradise Feb·91 1·8 1.2 6/20 30 
Mar-92 1·6 0.8 8/20 40 

Feb-91 1-9 4.4 19/20 95 
Mar-92 1-5 1.7 16/20 80 

Barberton Feb-91 1-6 1.1 11/20 55 

Rust was not recorded sUiveys at Garden Castle Feb-91 , 
and 
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many factors may affect the and P. rYtlJr",,,u, "'" in 

of the rust within various 

rainfall and altitude summer rainfall 

wide range of climates. Since many of the bridal 

arid winter 

SUCloests that it could be utilised in a 

Intl~st,atl(ms in occur in 

winter rainfall and 1 ",,Q,"!'in,ont to know that not can P. 

"";""",,,,,11. survive in this climatic of 

and summer 

If n!llnn ..... ",r .. " are WlClesore 

but it is ...... ~/C .. JI<;;; 

in a-;:,ca::'UI 

and virulent in their can be eXI)ec,tec to 

show similar nrr,no,rtJ<,c after introduction 1 

If it does not any natural ... ",,..n •• p,,,, levels of infestation could be seen in 

Australia than in South Africa where P. rnv'rt:::lI"lnV'1/I to attack larvae of a 

G8(~lal)mVla SPE~CIE~S and a 

Other 

A ceC:loo,mYIO slPecaes that attack the of bridal creeper was recorded fArlne!nn,IX 

3: in the a-seasonal rainfall of the Western These minute flies 

are of considerable severe and ,.., ... '."' ... ', ....... 

the level of SOetCITlcltv is not the 

same, or ('In,col!u related ce(::lclomyrC SDI9ClleS) were recorded on Baker 

and another but not on non-

in the area. A Ce(}IOIJmVIO SPE3CIE~S not been recorded as a of 

commercial asparagus in South Africa and 

prove to establish a ,,,,n,nnnn,ru culture of these minute insects. 

for a limited time 

to desiccation or 

creeper is 

excavate and 

senesced 

in the soil. 

when removed from the 

with 

the death of the 

were 

Prior to 

were also reared from 

above. A I'n.Tlnl<lv of G8C:ldolm\J'ida 

South Africa. 

and because the new 

senesce. 

as the above 

the larvae desert the 

on the clad odes of A. 

are distinct from the 

be associated with 

Other collected on A. SlJclfa~"10/(1eS include a 

It did not 

fresh 

are prone 

of bridal 

to 

to 

which was collected at a localiltv in the 
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Fig 3.9: Galling induced on the shoots of the widespread form of Asparagus asparagoides 
by the larvae of an unidentified Cecidomyid . 
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range and a flea beetle Ht:>~n,"'rt:l sp. which was 

collected at a in the summer rainfall this latter SmmIE!S may warrant 

Adults of a Haaf were found to feed on the 

and stems of in the of the Western 

Extensive observations did not reveal this sm!CIf'!S t~'''£1.nn on other 

"'11"".'.11 .... and No weevil larvae were 

found extensive excavations and dissections of the tuber masses of bridal creeper. 

I-oIn''''I'''',I''''(" an association bridall''("e>,,,,n.:>r 

the weevil were encountered that the 

scarce. of a have been noted on the south-

western Several weevil larvae were also 

at the same in the tubers of the south-western form of A. The 

larvae was considerable. None of the larvae were sU(~ce~ssn 

reared to but it is that are the larvae of the second 

On one occasion a weevil larvae was recorded in the tubers of A. at Darters 

Grave 8' S 1 Other adults were noted on 

be associated with 

use in a and further 

reveal a suitable candidate. genus are 

and 1 

48 
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4 

Natural enemies of the fruit and seed of bridal creeper in southern Africa and their 

for use as control in Australia 

Introduction 

Anderson (1 discusses the of seed on stable of 

lived 

of such 

He out that seed may not impact on 

of suitable sites for 

is limited. The release in South 

Benth. (a 

weevil 

than 98% and this reduced 

term studies revealed that it did not result in reduced 

and When additional 

and establishment of 

control purposes, of a bud­

Sesbania 

illustrates this This 

infestations in South Africa more 

of mature trees. 

was 

controlled. Hoffman and Moran (1 advocate the use of that reduce 

seed-set or that the seeds of their host as a 'first line of attack in the biological 

control of weeds' as these could be to reduce the invasiveness of the weed. 

Other control or can then be used to further on weed 

in successful control. 

Bridal creeper in Australia are still their range and sites suitable for 

and establishment of can therefore be to be 

available. Bridal creeper seed is bird which facilitates colonisation of new sites. 

The establishment of a natural enemies that attack the fruit and/or seed of bridal creeper 

could assist in the and the of bridal creeper in Australia. 

The fruits of bridal creeper and other members of the 

attacked larvae of a Za/aca snel/eni 

seeds of bridal creeper are attacked a sp. 

of these have the to contribute towards the 

creeper in Australia. 

Methods 

Distribution of Z. snellen; and sp. in southern Africa 

49 
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To determine the distribution and host range of .n"nTTl'''' sp. and Z. """"""''' 

were collected from bridall"rl'!,I'!nl'lr 

collected from several other 

southern Africa. 

fruit 

';;:""rnn,lo., of fruit were also 

in /lJI",.""\I .. ,,,I. the were 

in well ventilated containers and ",m,,,, ... r,,,,n of insects was monitored. 

Identification of spf!cIE!S 

reared from the fruit and seeds of and other 

sent to the I-(, .... Ctv<>f'" Division of the Plant Protection Institute in Pretoria for 

in of of sp. occur and 

were selected to "'n,~(\nnn~~Ct'" 

levels attributable to the ",,"nn,nm'liiJ sp 

In the a-seasonal rainfall of the ""., .... 'T.~'" 

sp. was conducted over four successive 

Five of 20 fruits 

site sites are listed in 

of sizes. 

an of the 

1 

of 

1990 -1992 were maintained in the h"ratn,"" until emergence of 

1 

per 

the years 

.... "nne';;, sp. had Geaseu 

the fruits were then dissected under a disse(:;tinIQ icrclsc()pe and the number of seeds 

the recorded. A ,,,, ... ;,,hll,, number of seeds are set in bridal and 

the nOlrl"'",nt!:l,no of seeds "!IlIrn,.n was as the of 

viable seeds. Several seeds nn~'~r~~n to be aborted in the and were 

nro,CQ". as flat scale like structures which were sclerotized. These 

Some "'!:Ilnnl",'" 

fewer than 20 fruits 

seeds were not viable and were excluded from the 

were the fruit Z. sna/lani and 1"'(\1 .. ",,,,·n 

were of In November 1 a ....... ,nl" .. " were 

dissected after collection and 

observations to be made on the 

In the winter rainfall of the Western 

the Nachtwacht site in OCltODl3r 1992 and 

1993. There was 

to the emergence of the wasps, this enabled 

of sp. 

"''''' .... nla''' of 20 fruits were collected at 

site in 

the 1993 season at the other 

winter rainfall and of fruit were not located. Five fruit of 20 fruits per 

were also collected in the summer the Eastern in November 

1992 but were not available at the other Eastern sites. Problems were also 

ov,~"'n,anl~<>1"'1 in fruit from the summer rainfall of Kwazulu -

and the northern Province. In October 1 two were collected at the 

Tendele site and six site. In March 1 of 

14 and one of 9 were collected at the Paradise five "",,,,,.,nlo<> 
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were collected at the 

one of these was 

listed in 2. 

and five 

Z. snellenl. The 

levels attributable to Z. snelleni were 

this 

Results and 

The considerable variation in size between 

than one may been r",,..,·oc,,,,, .. toti 

variation of fifteen sets of which 

fore abdomen and male 

within and between and indicated that a 

from the "' ....... ,1>,," site 

sites mentioned in the above text are 

but were "'~" .... ~ .... the of 

of .nn'''' .... '''' sp. indicated that more 

an of the 

characters of the head and 

Prinsloo 1 An identification to level was not 

variation 

and 

but the <:nE~r:lf~<: reared 

from is similar to 

with seeds of Aloes and Prinsloo 1 

levels achieved in the a-s.easUi 

nr~ .. ""'nT<;.n in Table 4.1 and 4.1. On occasion it 

of 20 fruits from a bridal creeper or 

the larvae of Z. snelleni. some 

a 

of the Western 

to find a 

20 fruits. The number of fruits in the (!~Imnl",(! for levels of .-I",,,,,,, ... 

fewer than 

attributable to 

sp. are listed in Table 4.1. 

In November 1990 the to seeds attributable to 

between 55.8'% 12.1 14.0 The season was 

characterised low levels attributable to sp. were 

lower where a mean level of 79.4'% 13.4 

was measured. Mean n<>rn<>" levels at the other sites varied between a and 17.9 % 

19.8 In 1992 than in 1991 and 

between 32.6% 1 % trend continued in 1993 

at all Kaaimans River where levels of 29.2% were 

measured. between 94.0% 3.0 at the 

the 1993 season Z. snelleni was 

River Mouth and the of have reduced 

at Kaaimans 

of fruit 

sp. for the lower levels of 
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a-seasonal 

III 
rn 
ttl 
E 
ttl 

"C C 
III 0 

S j 
> C III 

~ 0 
III "E 
Cl.. (I'J 

C "C 
(I'J c 

i <II .e d 
:::iii (/) z 

1990 
Brenton Lake 70.4 11.0 5 
Lake Pleasant 80.5 29.9 5 

55.8 12.1 5 
Phantom Pass 88.0 14.0 5 
Kaaimans River Mouth 75.9 34.0 5 

1991 
Brenton Lake 17.9 19.8 5 
Lake Pleasant 0.0 0.0 

6.3 14.1 
Phantom Pass 79.4 13.4 
Kaaimans River Mouth 2.4 5.4 

1992 
Brenton Lake 38.1 19.7 
Lake Pleasant 75.5 19.9 

32.6 17.5 
Phantom Pass 95.2 5.1 
Kaaimans River Mouth 93.1 3.7 

1993 
Brenton Lake 97.0 2.1 
Lake Pleasant 97.4 2.4 

94.0 3.8 
Phantom Pass 97.7 5.2 
Kaaimans River Mouth 29.2 44.4 4 
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Efforts were made to the levels of 

rainfall of the Western 

attributable to 

season. 

Innnrr,,,, sp. in the winter 

........ "AI.::.","'.- fruit 

was limited and it was only to collect from the Nachtwacht and 

Swellendam of fruit collected at the Nachtwacht site in October 1992 were 

also The number of fruits obtained per and the levels of are 

in Table 4.2. levels at the site were 69.9% .1 in 

1992 and 83.4% 14.9 in 1993. At the Swellendam site levels of 92.0% 

were recorded in the 1993 season. The 

ITlfl'lr""" sp. to establish illustrate the of 

recorded in 

levels in winter 

6.4 

this 

rainfall This is an consideration as most of the bridal creeper infested 

areas in Australia occur in winter rainfall 

A few fruit were obtained from the summer rainfall of southern Africa. The 

measured for these are in Table 4.2. At several of the sites no 

emergence of sp. was recorded Paradise camp, Rest and r,a,au" .. " 

six 

levels of 95.9% 

of 52.7 % attributable to 

in the summer rainfall 

<:1rrJ,n,,,.c collected from the Giants Castle site revealed mean 

These 

sp. Four 

of the Eastern 

the of 

from Tendele had an average 

of fruit collected at Cannon Rocks site 

showed a mean of 63.0% 22.6 

lrurnHI,", sp. to survive and establish 

characterised summer rainfall and cold winters. 

The distribution of sp. associated with A. is in 4.2. It 

occurs the range of the wlcleSlore SDf.lra(JOI(J8S in South Africa in all 

rainfall In addition records from other 

illustrate its 

South Africa. 

to establish in the more arid West coast of 

The of sp. associated with bridal creeper was 

Adult females were observed green fruits with their and dissections of 

these fruits revealed that probed fruit with seeds which still had a soft 

Witt pers. The egg is colourless and smooth. Dissections of seeds showed 

that 

found but 

a single larva n",',l"'""1nc per 

one of these was dead. 

in rare circumstances two larvae were 

dissections of fruit from the a-seasonal 

rainfall region of the Western in 1 one seed two pupae was found. 

The 

was not 

localities 

of r,;;o<:ITI<:rn on 

..... /l' .. "'''./Dr the number of 

of the insects reared from 68 

four different of 

54 

with bridal creeper 

was 

collected from various 

were noted overall. 
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are in 

c: 
(I) 0 
01 1 ~ 
(I) Cl !::! 
<l) ""Cl 
0.. iii 
c: ""Cl 
!11 C 
(I) (11 

~ 
.... 
(fJ 

winter rainfall 
(Western 

Nachtwacht - 22110/1992 69,9 21,1 5 20,20,20, 
Nachtwacht 08/09/1993 83,4 14,9 5 20,20, 16, 
Swellendam - 07/09/1993 92,0 6.4 20,20,17) 

Cannon Rocks - 19111192 63,0 22,6 5 (20, 20, 11, 15, 20) 

mountain range) 

Tendele - 23/10/1992 52.7 12,7 2 (20, 
Paradise -15/0211991 a,a 0,0 1 
Paradise 23103/1992 a,a 0,0 20, 20, 14, 9) 

Rest - 23/03/1992 0,0 0,0 20, 20, 20, 19) 
- 24/0311992 0,0 0,0 20,20,18, 

Giant's Castle 2211011992 95,9 4,0 20, 20, 19, 20, 
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on the and south-western 
spp. 

22 

24 

30 

32 

km 

16. 111 20 22 24 26 28 30 32 34 
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Relative to a total of adults that 22 

of less than 1'%. Forthe purposes of the 

from the 

that 

individuals were r",,,,!lrf,&>n 

n:;H''''''''''''' ':>1,",1;#1,.,11;#,:> 1 is 

.unH"""""n from further 

of the levels of 

levels are low in southern Africa, 

Za/aca snelleni 

As 

the results 

the indicate 

Za/aca snelleni was reared forms of A. S/Jclra<,}O/(1eS and also from declinatus L 

and A. ovatus it was 

also reared from commercial 

from several k1,~Jn<'lr:::lr",~ S;Oe(:les 

In Z. snellen; was reared 

in the genus The distribution of Z. 

snelleni in South Africa is in levels attributable to Z. snellen; were 

not measured but are that 

Each larva consumes the contents of several 

The larvae enter a fruit and then 

eat the contents of the 

exhausted the larvae move and enter another fruit 

the stem of the The larvae are to 

Braconid wasp. 

General Discussion 

considerable 

its 

web over the entrance 

intact. When the contents are 

occurs in a cocoon :. ... " ... ", .. " to 

an unidentifed SD~3CIE3S of 

Sp, associated with bridal in southern Africa is of and of 

levels in all the rainfall of southern Africa. If further 

studies reveal that the wasp is 

in Australia. 

SPEICITIC for use in a control 

successful at 

attiva Burks is as a the 

successful 

Schultes 

in the control of Cordia curassavica 

in '"'d,"'I'IV:'" and Mauritius 1 

Roemer and 

Results from 

South Africa show that to is low when fruits are scarce but the 

of wasps recover within two years when fruit is available. 

Irtfl'rllT'<> sp. was also reared from the fruit of commercial 

recorded as a of this crop and Moran 

and find it useful to have the seeds to """"/"'i'" 

Farmers do not use 

",:><.l1trln within the 

is not 

seeds 

farmers will need to be 

consulted to assess the nllf"!:lf111n of the release of IT VI f1H '''' sp. 
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SIJ<"jra'QO!lat~s in 
South Africa and on other 

NC 

22 

24 

32 

16 18 20 22 24 26 30 34 
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Zalaca ",.,,,,m::Ilr,, has received very attention to date. If .... ""ITI'1,rr''"' 

control bridal creeper in unsuitable as a nll""nn",..", 

warrant further .n\l,g, .. ,,,tl,,.,<>j"n" Zalaca snelleni was often 

collected and may be 

should to be 

the moth may 

of fruit 

to field 

of the wasp as it is 

sp, when the 

that the larvae of Z. snelleni consume the larvae of 

contents. 
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naliv(i:li(i: of the Irnln!:ll'~" of ,." ....... "" on and 

of the wu1pc:: n 

has an tuber <;:\I<:T""I1"I 

would be desirable for use in a extensive 

did not reveal a 

caused 

The described below measured the 

caused 

in bridal creeper 

If 

and tuber 

can reduce the rate of tuber 

of 

insects would be a suitable alternative to an that attacks the tuber 

If, the also on 

range of bridal I"r""""n&'r may also be reduced. 

Methods 

About 100 bridal I"rAi",nA tuber masses were collected from a site 

riA\.IAI,"InrnAI1t at Brenton-an-Sea on 09/11/1990. 

washed and On 13/11/1990 were 

section of with a and 15 tubers. 

the the 

cleared for 

were to 

to a 

variation was noted 

in the size of of tubers and the numbers of old versus new tubers 

). sections were in numbered 

batch which included river 

sand and 

mist 

in a sheltered .... nC"',rln and watered with 

of cladodes was recorded after two months 

were trained onto wire and nrc"";"n •• ,,, 

with each other. 

On 07/05/1991 months the were based on the 

number of shoots at the base and a assessment of the amount 

and health. 36 well-matched were allocated. On 22 June the 12 

the best were selected for the All were 

insecticide 

were 

and in 

water to remove the A member of each 

60 
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Fig 5.1: Sections of rhizome, with a single growing tip and 15 tubers, of the widespread form 
of Asparagus a sparagoides , used in the experiment to note the effects of the impact of 
Zygina sp. (Cicadellidae) on growth and reproduction in this species. 
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nSI'!ct··OrlClOf cages vA,.I""'''' herbivores from control 
and to contain sp. on treatment while other I"I""I'I'II\,'(''''~'<: 

a sleeve of white muslin cloth attached to the base of the cage, 
frame and secured at the of the with an elastic b= wire 

on which the bridal d= 
f:::: 
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allocated as a treatment be eX[)OSE~d to or free of 

sp. sp. were released onto each treatment were 

in a shade house and linked to a 

water as 

In October that were not included in the 

whether a direct correlation exists between above 

above was cut dried and 

and the number of tubers was counted. 

Bridal creeper self-fertilises. fruit 

was assessed the number of fruits 

contamination sp. of control was 

details of control first. After as~;essm,ent the 

sp. were re-released onto each of the treatment 

The 

The 

was terminated 

were recorded: 

.. number of green stems 

.. number of dead stems 

.. estimate of amount of new .... ,."" .. " ... 

between 1 =very little new 

.. estimate of amount of senescence 

one 

1 =very little senescence and a",,,.rnf, 

"''''~Olrn which ~"".ui,~",ri 

were 

and below 

The tubers were 

to 

up, washed and 

of treatment versus 

Possible 

and .. ",.." .. "1''' .... the 

were re-sealed. In 30 

after it was initiated 

were allocated a code 

locate!o a code 

.. estimate of overall health were allocated a code ... .,~.n".n between 

1 =very poor health and o=eX(;elleni 

.. estimate of level of were l"I',,,t,,,r1 a code 

between O=no and 9=extensive 

" the total number of tubers 

Above was cut dried (for 48 hours at on a Mettler PM 

460 balance. The tubers were cut off the dried and 

on the above balance. The was also dried 70 hours at and 

The results were n~I"~t:." with Students t~tests. 

Results 

of above versus below of not used for the 

revealed a direct correlation between above and 

This validates the selection of based on above 
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and below mass of 
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of fruit on treatment versus control showed that not 

eXJ:IOSE:ia to sp. 

of a control 

more fruit 

and a treatment 

,,:;.>'"'''''' which illustrates the dramatic differences. 

and 5.4. 

Results from termination of the 

5.6a - f. Control and treatment 

are listed in 5.1 and are in 

did not have <::,nl"lifif'!l different numbers 

treatment stems "'''''''''''''''' 

sp. was 

is 

while no control 

death of stems which were then 

the that 3 of the treatment 

This 

had a new shoot at the base 

were basal shoots at the time the was 

terminated. had more new less senescence and were 

healthier than treatment the course of the ","v,,,,,,"r1m,,,,"nT 

were observed to ensure that treatment to 

and that control remained free of insect rI"'l'1n,;, .... At the termination of the 

the while a control 

showed a minute amount of 5.1). 

The total tuber mass of control was than for treatment 

Hf"I'JI/j;>,,{j;>," the total number of tubers was not different 

of tubers showed that the tubers of control were 

than those of treatment that bridal creeper 

to stress 

of the rhizome in control 

the total above 

smaller rather than fewer tubers. The 

was <::,n,.ut."""tl" heavier than in treatment 

mass 

5.6 

mass was more for control 

Discussion 

The presence of nj;>/.,,;,fl\II"!" on fruit in bridal ('roo",,"r 

this a nrn<>nrl::>' the seed of bridal creeper. In 

the absence of a suitable attack the tuber "'''<'''''',... use of sp. or other 

could also be to 

bridal creeper if levels are reached. Fruit 

on tuber reserves and as the control 

in the absence of the between tuber 

control have been even more No 

the course of the treatment 

more 

in treatment and 

was recorded 

rl'n,·r1n".r! less well than 

control 

the 

roenn""t to both fruit and tuber the mass of tubers at the time 

started six months had since is not 
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Treatment Control Treatment Control Students T -test 

5-6 

3-9 1-7 6.5 2.28 4.0 1.76 

1-3 3-5 1.8 0.84 3.6 0.67 

5-9 0-1 7.7 1.67 0.1 
1 =v.little 

TOTAL No. TUBERS 27-112 42-93 65.2 23.13 74.2 18.44 0.109 NS 
TUBER DRY MASS 0.98 6.72 2.74 - 15.79 3.8 2.00 8.4 4.25 0.003 SIGN. co 

co 
MEAN TUBER WEIGHT 36 99 59 216 61 24 110 48 0.011 SIGN. 
RHIZOME DRY MASS 214 631 426 1102 397 167 680 21 0.003 SIGN. 
DRY ABOVE GROUND GREEN MASS 1.19-6.40 3.86-8.05 3.7 1.87 5.7 1.40 0.014 
No. OF FRUITS PRODUCED 0-20 0-98 2.08 5.823 21 27.687 0.036 SIGN. 
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Fig 5.6: Results on termination of the experiment examining the impact of sustained 
Zygina sp. damage on various plant growth parameters of bridal creeper (a) impact 
on stem production, (b) impact on new growth, senescence and health, (c) impact 
on above and below ground mass, (d) impact on number of tubers produced, (e) 
impact on the mass of individual tubers, (f) impact ont he mass of the rhizome. 
(key: No. St's (G)= Ilumber of green stems, No. St's (0)= number of dead stems, 
NGC= new growth code, Sen. C= senescence code, Hlth. C= health code, No. T's= 
number of tubers, TTOM= total tuber dry mass, AGOM= above ground dry mass, 
MTM= mean mass of individual tubers, ROM= rhizome dry mass) 
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Fig 5.6 (cont): Results on termination of the experiment examining the impact of 
sustained Cicadellid damage on various plant growth parameters of bridal creeper. 
(key: No. St's (G)= number of green stems, No. St's (D)= number of dead stems, 
NGC= new growth code, Sen . C= senescence code, Hlth. C= health code, No. T's= 
number of tubers, TTDM= total tuber dry mass, AGDM= above ground dry mass, 
MTM= mean mass of individual tubers, RDM= rhizome dry mass) 
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known and hence it is not known whether sp. attack tuber 

or resulted in a reduction of tuber reserves. Under circumstances 

were achieved. have also been noted to reach 

levels in the The factors most 

sp. under field conditions were not 

""",,",,'H" as levels were at all sites in the a-seasonal rainfall of 

the Western it seems that factors were 

One of the with control of bridal creeper, in the absence of a nnt""". 

the tuber is the extensive reserves that it 

vu,,,,,,,,',,, which enable successive after A 

similar exists with the control of Canada thistle which 

and for which no suitable was found for below 

et.ar. 1 These authors showed that use of 

reduced both biomass and survival of the thistle and that this effect was increased when 

other stresses and water were Sustained attack 

may be ex!)ected to have a marked effect on of 

bridal creeper. 
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At the of this to establish the 

a recent revision of "'X"><';-" 

for the 

.<:::n::lri'UJOllJeS and 

for control 

Sm~CIE!S had been 

the coarse of the that this revision was 

deficient in certain Most <::Inn,ttl";:>"flu the illustrated that documented 

of A. was in several and that the of 

was (,,, .. ,,,,,£1,,, .. ;:> more restricted than 

,rne,nte.rI literature. In ",t'lrlitir'" this demonstrated the 

two of A. that the Wlc'es[)re.aa 

form of A. aSt,ar,aa()idE~S occurs in Australia. range of bridal creeper in 

Australia is considerable as the occurs in all three in South Africa. At 

bridal creeper in Australia is restricted to winter 

The list of .. ..,.'t'<:>nt. 

and 

""<l,nt", for use 

did not include an 

bridal creeper in Australia was found to be limited 

that attacks the tuber of 

vn'''rlrn"""tol results illustrated nr"""::.",,,, the of 

the to reduce fruit arElYl\/",1\1 on the tuber 

"UIJ!'="L.l to further ",""'<:otln include three that 

the and stems of bridal a sp. \ v!I"au"" 

/TIIJr"",,m,JII/' and a Crioceris sp. that is to a of 

commercial A. officinalis. The sp. has now been released in Australia. In 

a sp. that attacks the seeds of bridal creeper and was shown to have 

undertaken 

is consideration as a The 

in 

CSIRO ......... "" ...... ,,<:1 Control of 

is 

pers. 
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Numerous and individuals n~",,,"""" 

carried out while I was Qrr,nl/"'''''.,; at the CSIRO control 

of Town. The was initiated while Dr. J.K. Scott was in 

thank him for his enthusiasm assistance. Dr. P.B. 

this which was 

of the unit and I 

over the 

and was involved in all of the of the I am "....t .. " ... ," for 

her 

assistance 

members at the CSIRO 

field and 

Alan Wood and Ame Witt. 

control unit in Town were all of 

in Petra 

of insects was carried out the 

Division of the Plant Research Institute in Pretoria and I received assistance at 

herbaria of the National Botanical Institute in both Pretoria and at this 

assistance is The staff at the Bolus Herbarium at the of 

Town were "'vI· .. "" .... "'"h' Pat Lorber and Anne Bean. 

Mike Morris and Louise Morin assistance with the and of 

The surveys conducted this were extensive and the CSIRO 

DIOIOQ'ICa control Unit in obtained from various institutions and 

individuals to conduct surveys on land under their the of 

Water Affairs and 

Administration· Division 

of Nature and Cultural 

of 

and Ken Gamble. This the J.D.J. de 

introduction of new in South Africa and also new internal borders and 

local if some of the above .... ...,...<:>nl"''-'TI now function 

under different titles. Dr. Daiber of the 

and Mr van 

fields. Dr. J.H. Hoffmann has 

his assistance and comments on drafts of 

and Ornamental Plants Research 

and access to 

ai thiS 

are 

to 
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APPENDIX 1: Confirmed distribution of both forms of Asparagus asparagoides in southern Africa 
(Voucher specimens from CSIRO surveys were allocated an Accession No. (prefixed AcCSIRO) and are housed the Bolus Herbarium 
of the University of Cape Town} 

WIDESPREAD FORM OF ASPARAGUS ASPARAGOIDES 

QUARTER 
DEGREE 

CSIRO survey AcCSIRO 108 3326GB Alexandria Fores! 
PRE 3326GB Alexandria Forest 
GSIRO survey AcCSIRO 042 3326DA Skm from Southwell junction 
CSIRO survey 3326DA Moneysworth Farm 
CSIRO survey AcCSIRO 043,107 33260A Sou1hwell 
GSIRO survey AcCSIRO 044, 04S 33260B Jones Farm (Skm E of 
CSIRO survey 33260B near Bathurst on route K1einemonde 
CSIRO survey 33260C Cannon Rocks 
CSIRO survey AcCSIRO 040, 041 3327CA Fish River Mouth 
PRE 3327GA K1einemonde 

Herbarium, Kirstenbosch 3327GA Kleinemonde 
CSIRO survey AcCSIRO 046 3327CA nr. K1einemonde 
CS1RO survey 3423BB Tsitsikama National Park, storms River Mouth 
CSIRO survey 3424BB St Francis 
PRE Kentani 
CSIRO survey Van Siadens River Mou1h, near campsite 
PRE 2627AD A. Nature Reserve, Carltonville 
PRE 2730AO Oshoek Farm 
CSIRO survey AcCSIRO 101, - 102 2731 CO Ngome Plateau 
CSIRO survey AcCSIRO 048, 055 2828DB Tendele, Royal Natal Nalional Park 
PRE 2929AB Giants Castle, main caves area 
CSIRO survey AcCSIRO OSO, OS4 2929BC Giants Castle Game Reserve (at rest camp) 
CSIRO survey AcCSIRO 049, 053 2929CA Drakensberg Garden Hotel environs 
CSIRO survey 29290A 12km East of Loteni on route Giants Castle 
CSIRO survey AcCSIRO 051 2930CA 9km before Ncwadi siding on Richmond Bulwer Rd. 
CSIRO survey AcCSIRO 052 2930CA Byrne Valley 
CSIRO survey 2930CA Hella Hella at base alongside river 
PRE 2930GC Byrne 
CSIRO survey 3030AA 7km after Hella Hella junction approaching from the South 
CSIRO survey AcCSIROO47 3030AA Farm, 7km after Richmond Junction (about 17km NW of 
PRE 2828CC Leribe 
CSIRO survey AcCSIROO64 243000 Paradise Camp resort near gods Window 
CSIRO survey AcCS!RO 058, 061 24300D Stanley Bush Kop near Pilgrims Res! 
PRE 2530AA Oshoek Farm Oraaikraal 

Eastern Cape 
i::astern Cape 
Eastern Cape 
Eastern Cape 
I':astern Cape 
Eastern Cape 
Eastern Cape 
r::astern Cape 
Eastern Cape 
:::astern Cape 
Eastern Cape 
Eastern Cape 
Eastern Gape m 

t-
'::astern Cape 
Eastern Cape 
Eastern Cape 
Gau1eng 
Kwazulu Nalal 
Kwazulu Natal 
KWBZUlu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Kwazulu Natal 
Lesotho 

Mpumalange 
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APPENDIX 1 (Cont.) : Confirmed distribution of both forms of Asparagus asparaQo/des in southern Africa. 

WIDESPREAD FORM OF ASPARAGUS ASPARAGOIDES 

survey 
CSIRO survey 
PRE 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
PRE 
Compton Herbarium, Kirslenbosch 
PRE 
CSIRO survey 
CSIRO survey 
PRE 
CSIRO survey 
CSIRO survey 
PRE 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
PRE 
PRE 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 

AcCSIRO 056, 059 

AcCSIRO OS3 
AcCSIRO 057, OS2, 065 
AcCSIROOSO 

AcCSIRO 164 
AcCSIRO 106 

AcCSIRO 01 

AcCSIRO 103 
AcCSIRO 148 
AcCSIRO 160 
AcCSIRO 156 

AcCSIRO 018, 022, 104, 115, 149 
AcCSIRO 175 
AcCSIRO 017 
AcCSIRO 013,105 

AcCSIRO 168 
AcCSIRO 1S9 
AcCSIRO 174 

AcCSIRO 021 

AcCSIRO 016. 020 

CREEPER) continued 

QUARTER 
DEGREE 

2530DB 
2531AO 
2531 CC 
2531CC 
2527CO 
232900 
2330CC 
2829AC 

331900 
3320CC 
3320CC 
3320CO 
3322DC 
3322DC 
3419BC 
34190A 
34190B 
34190B 
3420AA 
3420AB 
3420BA 
3420BC 
3420BC 
3420BD 
3420CA 
3421AA 
3421AA 
3421AB 
3421AD 
34218B 
342180 
3422AA 
3422BA 
3422BB 
3423AA 

National Park 
Barberton 
On route Piggs Peak (Barberton 
Breedtsnek Magaliesberg 
Kromdraai Farm near Magoebaskloof 
Wood bush 
Kings Hill adjoining Botanic Garden, Harrismith town lands 
Thabaneng 
Pat Busch Nature Reserve near Robertson 
Cogmans K1oor, Mr Conradies Farm 
Mr Conradies farm, Cogmans K1oof, 
18km West of Swellendam, Joubertsdal farm 
Old Rd 
Saasveld 
Hillside Farm, 20 km from Caledon on route Napier 
Awoka Farm, 15 km NE of Gansbaai 
Elim Village 
Haze-Vlakte Farm, 22 km w of Bredasdorp on route Elim 
3.5km beyond Stormsvlei on route Bonnievale 
6.Skm West of Swellendam, Skoongesig Farm 
Niekerkshek siding, 25 km Wesl of Swellendam 
Bufrelsfontein 
Polberg Mountain 
Konliki Farm, on route Infanta 
Nachlwacht Farm, Bkm S of 
Kweekkraal Farm on N2 W of Riversdale 
Kweekkraal, Riversdale 
Riversdale 
SliIbaaiWest 
1.4km from N2 with road 10 Gouritzriver (near Cooper 
near bridge over Gourilsriver al Johnsons Post 

Kaaimans River Mouth, nr. Wilderness 
Sedgefield 
AI base of Phantom Pass nr. Knysna 

Mpumalanga 

North West 
Northern Transvaal 
Northern Transvaal 
Orange Free State 

lesotho 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 

o 
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APPENDIX 1 : Confinned distribution of both fonns of Asparagus asparago/des in southern Africa. 

WIDESPREAD FORM OF ASPARAGUS ASPARAGOIDES (BRIDAL CREEPER) - continued 

survey 
CSIRO survey 
PRE 
PRE 
PRE 
PRE 

AcCSIR0012 

SOUTH-WESTERN CAPE FORM OF ASPARAGUS ASPARAGOIDES 

survey 
CSIRO survey 
CSIRO survey 
Compton Herbarium, Kirstenbosch 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
CSIRO survey 
PRE 
CSIRO survey 

AcCSIRO 165, 166 
AcCSIRO 161 

AcCSIRO 024, 026 

AcCSIRO 025 

AcCSIRO 159 
AcCSIRO 170 

AcCSIRO 167 
AcCSIRO 173 

QUARTER 
DEGREE 

2527DD 

QUARTER 
DEGREE 

3318DB 
3418AB 
3418AB 
3418AB 
3418AB 
3418AB 
3418AB 
3418AB 
341MB 
341MB 
3418BD 
3418BD 
3419CB 
3420AD 
3420BC 
3421AC 
3421AD 
3421AD 
3421BC 

(on to the heads) 
Noelsi River 
Hopewell, Bathurst division 
Uitkomst, Skeerpoort River, RUstenberg District 
Clarence 

Paarl Rock 
4km NW of ScarboroL 
Bergvliet Farm, Constantia 
Karbonkelberg 
Olifantsbaai (Cape Point Nature Reserve) 
Princess Vlel 
Red Hill 
Silvermine 
Silvermine Nature Reserve, Cape Peninsula 
West Lake golf Coarse 
Hangklip Rd near Beltys bay 
Sea Farm (nr. Betty's 
nr. Franskraal Farm (Gansbaai 
De Hoop Vlei, De Nature Reserve 
Koppie Aileen, De Hoop Nature Reserve, District 
4km from Vermaaklikheid junction {on route Vermaaklikheid from Stilbaai} 
1 km North East of Jongens(ontein Settlement 
Blikhuis farm (10km from Slilbaai on route 
Yzervarkfontein farm, 4km before Albertinla junction on route Stilbaai from Johnsons Post 
eastern Kalk mountain 
eastem slopes Kalk Bay mountain 

Western Cape 
Western Cape 
Western 

Weslern Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western Cape 
Western 
Westem Cape 
Westem Cape 
Western Cape 
Western Cape 
Western Cape 

.,.... 
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APPENDIX 2 : CSIRO survey records of Asparagus (previously used, in with the 
CSIRO records listed in Appendix 1, for the production of Fig. 3 to show the eldent of the CSIRO survey for Asparagus 

!':n,.";,,, .. ,,,,, for which vouchers were collected have an accession number AcCSIRO) and are lodged in the Bolus 
Herbarium of the University of Cape Town. The remaining records are derived from the CSIRO surveys but no voucher 
specimens were collected. 

AcCSIRO 027 
AcCSIRO 028 
AcCSIR0029 
AcCSIRO 030 
AcCSIRO 031 
AcCSIRO 032 
AcCSIRO 033 
AcCSIRO 034 
AcCSIRO 035 
AcCSIRO 036 
AcCSIRO 037 
AcCSIR0038 
AcCSIRO 039 
AcCSIRO 114 
AcCSIRO 146 
AcCSIRO 150 
AcCSIRO 155 
AcCSIRO 162 
AcCSIRO 171 
AcCSIRO 178 

AcCSIR0097 
AcCSIRO 118, 121 
AcCSIRO 119 
AcCSIRO 153 

AcCSIRO 117 

AS:llsraat/s fasciculatus 
AcCSIRO 122 
AcCSIRO 123 
AcCSIRO 124 

QUARTER 
DEGREE 

3419AB 
3420BC 
3319CA 
3219CA 
3219CA 
3219CA 
3419AO 
3218B8 
3219CA 
3319CO 
3419AB 
3419AB 
321888 
34208C 
3322AC 
3420BC 
341908 
3318CO 
3421AC 
3420BC 
321888 
3419AB 
3419AB 
3319CO 
3319CB 
3319AC 
3219CA 
3219CA 
3219CA 
32188B 
3420BC 
3319AB 
331900 
3420BC 
3319AB 

311800 
3017BO 
2917DA 
2917DA 
301706 
31180D 
29170A 
301780 

2816BO 
28160D 
,,2ditlD 

3319CO 
3219CA 
3218B8 
291706 
3017D8 

14.06.1993 On route Genadenda/ 
15.06.1993 Mountain, De hoop Nature Reserve, Breda~,do,rp District 
08.08.1992 Base of Bainesk/oof Pass nr. Wellington 
06.10.1992 33.5km from "Op die Boom Farm) 
10.07.1990 14km from Citrusdal on route Ceres 
01.07.1990 14km from Citrusda/ on route Ceres 

4.08.1992 Hermanus (on coast) 
07.10.1992 nr. of Pakhuis Paes 12 km from C/anwilliam 
06.10.1992 14km from Citrusdal on route Ceres 
05.10.1992 On rcute High Noon abcut 5 km from ViIIili ... r5;dOl·1'l 

05.10.1992 9km from Genedendal cn route VilUersdorp 
05.10.1992 Farm Between Caledon and Greyton 
24.0901992 Louis Leipolds Grave, Pakhuis Pass, Cedarberg 
15.06.1993 Potberg Mountain 
28.11.1991 Caves nesr Oudshoorn 
08.09.1993 Mountain, De Hoop Nature Reserve 
18.08.1993 Haze-Vlakte Farm (22km W of Bredasdorp on route Elim) 
14.07.1993 Rhodes Memorial, Cape Town 
28.07.1993 4km from Vermaaklikheid travelling from Stilbaai 
27.07.1993 Potberg Mountain, De Hoop Nature Reserve, Bredasdorp District 
24.09.1992 Grave, Pakhuis Pass 
05.10.1992 just Genadendal junction on route Greyton ex Caledon 
05.10.1992 farm 99km ex Genadenda/ on route Villiersdorp) 
05.10.1992 Noon Road 
05.10.1992 Vredehoek Farm (slopes of Waaihoek Mountains) 
06.10.1992 Mitchells Pass near Ceres 
06.10.1992 Die Boom farm, 10km before Sandfontein junction Ceres to Citrusda/ route 
06.10.1992 19km ex Citrusdal on route Ceres 
06.10.1992 14km ex Cilrusdal on route Ceres 
07.10.1992 12km from Clanwilliam nartop of Pakhuis Pass 
15.06.1993 
06.07.1993 HiUslde (17km West of Caledon on route Cape Town) 
18.07.1993 Pat Busch Nature Reserve near Robertson 
26.10.1993 
28.09.1993 

08.10.1992 Wiedouw farm base of r~.t1"o"'o 
25.09.1991 Darters Grave, S of Kamieskroon 
19.0901990 Pass 
26.08.1993 Speldakel Pass 
25.09.1991 10km ex Garfes on route HOI1de!klirlba.ai 
08.10.1992 Colinshoek Farm (pass at base of Gifberge) 
26.06.1993 Spe!ktal<elpass 
19.09.1990 Darters Grave 

24.09.1991 Bloeddrif rd. 
24.09.1991 54km South of Alexander 
B.OB.1993 Bloeddrifrd. 

05.10.1992 Bona Farm N of Villi' ... r",rlor,nl 

7.199 14km from Citrusdal on route Ceres 
03.05.1990 Clanwilliam Dam 
23.09.1991 Hester Malan Nature Reserve 
25.09.1992 10 km ex Ganes on route Hond"klil)ba.ai 
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APPENDIX 2 CSIRO survey records of Asparagus (previously Mvrnir,hvllllm species 

Asparagus decllnatus 
AcCSIRO 125 
AcCSIRO 126 
AcCSIRO 128 
AcCSIRO 129 
AcCSIRO 130 
AcCSIRO 131 
AcCSIRO 133 
AcCSIRO 157 

AS,DBracnlS va/ubills 
AcCSIRO 135 
Ao.;~SIR() 13u 
AcCSIRO 137 
AcCSIRO 138 
AcCSIRO 158 
AcCSIRO 176 
AcCSIRO 179 
AcCSIRO 180 
AcCSIRO 181 

QUARTER 
DEGREE 

3218AD 
3319CD 
3319BA 
3219CA 
3219CA 
3119AC 
3118CC 
3218AB 
3218AB 
3218AD 
3218CB 
3218CB 
3218CB 
3318AA 
3018AA 

3420AO 
3319CA 
3119CO 
3420BC 
3419AO 
3218AO 
3218B8 
34190B 
3218AD 
3420BC 
3418AB 
3418AB 
3419AB 
3319CB 
3319CA 
3218AB 
3218CB 
3218CB 
3218CB 
3318AA 
3420BC 
3419BC 
331900 
3218BB 
3218AB 
3318AC 
3420AO 
3420BC 
3420BC 
3419AO 
3420AO 
3420AO 
3420BC 
3420BC 
3418AB 

3327CA 
3420;;0 
311800 
3218CB 
34190B 
3421AC 
3421 AD 
3421AO 
3421 AD 

26.09.1991 5km North of Bontheuwel 
Spes Bona Farm ex Villiersdorp on route Worcester) 

06.10.1992 Karoopoort 
06.1 0.1992 19 km from Citrusdal on route Ceres 
06.10.1992 14km from Citrusdal 
07.10.1992 Niewoudtville Reserve 
08.10.1992 1.8km beyond on route Groothoekbaai 
08.10.1992 LeilliOltville 
08.10.1992 400m from to Lamberts Bay ex Doombaai 
08.10.1992 Elandsbay T - junction 
09.10.1992 Noordkuil farm 
09.10.1992 near Aurora at Oiepkuil 
09.10.1992 Brakfontein farm between Aurora and Velddrlf 
09.10.1992 Langebaan 
19.09.1990 on route Karasberg 

20.08.1990 De Hoop Nature Reserve 
08.08.1992 Meisha North of Wellington 
07.10.1992 1.8 km S of Botterkloof Farm route Niewoudtville from Cianwilllam) 
21.08.1990 Potberg Mountain, De Hoop Nature Reserve, Bredasdorp district 
22.08.1990 Hermanus coast) 
11.07.1990 Elandsbay 
10.07.1990 Clanwiiliam Dam 
18.08.1993 Haze-Vlelde Farm, 22 km W of Bredasdorp on route Elim 
26.09.1991 Skm North of Bontheuwel 
29.10.1991 
21.11.1991 Redhill 
21 .11.1991 Westlake Golf Club 
05.10.1992 just past Genadendal on route from Caledon 
05.10.1992 Vredehoek Farm of Waaihoek Mountains) 
05.10.1992 Tevrede Farm (Ceres junction from Worcester) 
08.10.1992 Lelp'OIMlle 
09.10.1992 Noordkuil Farm 
09.10.1992 near Aurora at Diepkuil 
09.10.1992 Brakfontein Farm between Aurora and Velddrif 
09.10.1992 
15.06.1993 Potberg 
06.07.1993 Hillside Farm (l7km West of Caledon) 
18.07.1993 Pat Busch Nature Reserve near Robertson 
10.07.1990 Clanwilliam Dam 
11.07.1990 Leipoltville 
11.07.1990 YZerfontein 
20.08.1990 De Nature Reserve camp site 
24.10.1990 
21.08.1990 Potberg 
22.08.1990 Hermanus, along coast 
24.10.1990 De Hoop Nature Reserve camp site 
27.05.1991 De Hoop Nature Reserve camp site 
27.05.1991 
30.08.1991 Potberg 

Silvermine 

04.09.1990 Fish River Mouth 
27.05.1991 De Nature Reserve (at campsite), Bredasdorp District 
08.10.1992 Wiedouw Farm at base of Gifberge 
09.10.1992 Noordkuil farm 
18.08.1993 Haze-V1alde Farm, 22 km W of Bredasdorp on route Elim 
28.07.1993 Vermaaklikheid 
28.07.1993 Blikhuis Farm (10km from Stilbeai on route Gouritzmond) 
28.07.1993 1 km NE village 
28.07.1993 Stilbaai West 
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APPENDIX 2 (cont.): CSIRO sUlVey records 

AcCSIRO 182 

QUARTER 
DEGREE 

3421AC 
3327CA 
3326BC 
3327CA 
3218CB 

3420AD 
3420BC 
3327CA 
3420AD 
3420BC 
3420BC 
3420BC 
3420AO 
3422B8 
3420AO 

Asparagus multltuberosus 
AcCSIRO 006 
AcCS1RO 003 
AcCS1RO 004, 007 
AcCSIRO 005 
AcCS1RO 008 
AcCSIRO 009 
AcCSIRO 154 

AcCSIRO 001 
AcCSIRO 002 
AcCSIRO 151 

AS.DalaOIIS ovatus 
AcCSIR0067 
AcCSIRO 068 
AcCSIRO 069, 070, 071 
AcCSIRO 072 
AcCSIR0073 
AcCSIRO 074, 085 
AcCSIR0075 
AcCSIRO 076, 077, 078 
AcCSIr'<.O OT9, UOO 
AcCSIRO 081 
AcCSIRO 082 
AcCSIRO 083 
AcCSIR0084 
AcCSIR0087 
AcCSIRO 088 
AcCSIRO 089 

3218BB 
32180B 
321888 
31180B 
3ll9CO 
3219AA 
29170A 
29170B 
32180B 
321888 
321888 
3219AA 
31l9AC 
3ll9CO 
3218AB 
311800 
29170A 
29170B 
3218BB 
3218BO 
3218AB 
28160B 
301aAA 
3218BB 
301700 
3319BA 
3119BO 

3218BC 
3322AC/AO 

3218AB 
3218BB 
321 SAO 
3319CA 
3218BC 
3218AB 
32188B 
32188C 
3322CB 
321SBB 
3219AA 
301768 
3327AO 
2832BA 

21'3.07.1993 4km from Vermaaklikheid (on foute Vermaaklikheid from Stilbaai) 

12.11.1991 Fish River Mouth 
10.06.1992 Settlers Dam, Grahamstown 
13.06.1992 Fish River Mouth 
09.10.1992 Noordkuil Farm 
15.06.1993 Potberg 
20.08.1990 De Nature ReselVe camp site 
21.08.1990 
04.09.1990 Fish River Mouth 
24.10.1990 De Hoop Nature ReselVe camp site 
24.10.1990 Potherg 
30.08.1991 Potberg 
27.05.1991 
27.05.1991 De Hoop Nature ReselVe camp site 
28.08.1991 Lake Pleasant 
08.09.1993 De Hoop Nature ResslVe camp site 

10.08.1990 Clanwilliam Dam 
06.10.1992 Piekenierskloof Pass (resort), Citrusdal area 
07.10.1992 nr. top of Pakhuis Pass 
08.10.1992 Wiedouw Farm (at base Gifberge) 
07.10.1992 beyond 8otterkloof Pass on route Niewoudtville (near of Botterkloof farm) 
07.10.1992 Pakhuis farm at base Pakhuis Pass (25 km from Clanwilliam) 
26.08.1993 Pass 
23.09.1991 Hester Malan Nature ReselVe 
06.10.1992 Piekenierskloof 
07.10.1992 Clanwilliam Dam 
07.10.1992 near top of Pakhuis Pass from Clanwilliam) 
07.10.1992 Pakhuis Farm from Clanwilliam, just beyond Pass} 
07.10.1992 Niewoudtville ReselVe 
07.10.1992 on route Niewoudtville from Clanwilliam, 1.8km before Botterkloof Farm 
08.10.1992 LeipioltviUe 
08.10.1992 Colinshoek Farm (in pass at base of Gifberge) 
26.08.1993 Pass 
25.08.1993 Hester Malan Naturea ReselVe 
10.07.1990 Clanwilliam Dam 
11.07.1990 Paleisheuwel Rd near Clanwilliam 2.8km ex "Die 
11.07.1990 Leipoltville 
18.09.1990 16.7km ex Kuboes on route Lekkersing 
19.09.1990 on route I(",.,.",~".", 
20.09.1990 Clanwilliam Dam 
25.09.1991 nr. Langkloof River (13km N of Kotzesrus) 
12.09.1992 nr. to Sutherland on Karoopoort to Calvinia Rd. 
26.0S.1993 Akkerendam Nature reselVe near CaMnia 

11.07.1990 Nuwerusfarm 
2S.11.1991 on route Caves 
OS.10.1992 Kookfontein Farm junction on route Lambertsbay) 
07.10.1992 Clanwilliam Dam 
OS.10.1992 Elands on coast fish factory 
OS.OS.l992 Meisha Junction N of Wellington 
26.09.1991 Nuwerus farm 
26.09.1991 Skm E of on route ",in,r>ltvill .. 

10.07.1990 Clanwilliam Dam 
24.05.1990 Nuwerus farm 
28.11.1991 near Oudshoorn 
24.09.1992 On South of Paleisheuwel at Uttle dam 
24.09.1992 Biedouw Valley 
25.09.1991 Pass near Kamieskroon 
12.11.1991 
26.03.1992 Vidal) StLucia Nautre ReselVe 
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APPENDIX 2 (cant.): CSIRO survey records of Asparagus {previously MVirsJotnVlIUm 

AcCSIRO 090 
AcCSIRO 091 
AcCSIRO 092 
AcCSIRO 109 
AcCSIRO 110 
AcCSIRO 111 
AcCSIRO 112 
AcCSIRO 1 116 
AcCSIRO 147 
AcCSIRO 177 

AcCSIR0094 
AcCSIRO 095 
AcCSIRO 096 

Asparagus undu/atus 
AcCSIRO 093 
AcCSIRO 152 

QUARTER 
DEGREE 

3327CA 
332788 
3326DA 

3327CA 
3320CC 
3320CC 
3320CC 
321888 
3421AC 
2917DB 
32188C 
3218BC 
3218AD 
3327CA 
332608 
3326DA 
3322CB 

3322AC/AB 
3321BC 
3321CA 
2832BA 
3327CA 
3319CA 
3218BB 
3219AA 
3218B8 
3119CD 
311800 
3218AB 
3218AB 
3218AB 
3218AO. 
3218CB 
3218CB 
3218CB 
3318AA 
3318AC 
331808 
3318AO 
3318CB 
3318CO 
3320CC 
3327B8 
3218BC 
3218BB 
32188C 
3218AD 
332788 
3322CA 
291700 
321866 
3129DA 
3218AD 
3218CO 
3218CO 

281600 
311960 

12.11.1991 Fish River Mouth 
04.09.1990 Marine Drive East London 
12.11.1991 River Crossing, Waters Meet Nature Reserve 
08.03.1993 near Addo 
18.11.1992 Fish river Mouth 
16.06.1993 Cogmans Kloof at river crossing 
16.06.1993 Cogmans Kloof at river crossing 
16.06.1993 Bonnievale junction betw. Swellendam and Ashton 
25.07.1991 Clanwilliam Dam 
28.07.1993 Vermaaklikheid 
23.09.1991 Hester Malan 
26.09.1991 Nuwerus 
26.09.1991 7",n(iI.,,,,rn 

26.09.1991 
12.11.1991 
12.11.1991 
12.11.1991 Waters Meet Nature Reserve 
28.11.1991 
28.11 .1991 Kango Valley 
29.11.1991 Opzoek 
29.11.1991 Groot River Bridge 
26.03.1992 Bangazi Lake 
13.06.1992 Fish River Mouth 
1.08.1992 Meisha near Wellilington 

24.09.1992 On N7 on route Clanwilliam just before Paleisheuwel 
24.09.1992 6iedouw 
06.10.1992 Clanwilliam Dam 
07.10.1992 S.Skm before Botterkloof Farm on route Niewoudtville from Clanwilliam 
08.10.1992 Wiedouw (at base of Gifberge) 
08.10.1992 400m from to Lamberts Bay ex Ooombaai 
08.10.19927.8kmEastof ex Doombaai 
08.10.1992 
08.10.1992 
09.10.1992 Noordkuil Farm 
09.10.1992 near Aurora at Diepkull Junction 
09.10.1992 Braidontein farm between Aurora and Velddrif 
09.10.1992 Langeb'aan 
09.10.1992 Yzerfontein 
15.10.1992 near Helpmekaar Farm 
15.10.1992 on route Mamre from Malmesbury, 4km from Mamre 
15.10.1992 near junction Silverstroomstrand Rd. with N7 
15.10.1992 near ex Melkbosstrand 
18.10.1992 at start of trail up kloof 
01.03.1990 East London, Marine Drive 
24.05.1990 Nuwerus farm 
10.07.1990 ClanwiUiam Dam 
11.07.1990 Nuwerus farm 
11.07.1990 on coast 
04.09.1990 East London, Marine Drive 
08.09.1990 OUfants River crossing on route Oudshoom ex Mosselbay 
19.09.1990 91 km ex Ganes on route ",m·tnnnmr 

20.09.1990 Clanwilliam Dam 
Silaka, South of Port St. Johns 

08.10.1992 Fish factory 
27.09.1991 Boesmanskraal Farm Aurora on route 
27.09.1991 Boesmanskraal Farm Awo... vii rc;.;t", 

24.09.1991 54km South of Alexander Bay on Port Nolloth Road 
26.08.1993 Akkerendam Nature Reserve, near Calvinia 
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3: Details of insect voucher specimens, relevant to the text, collected during the CSIRO survey of ASl'lRlraCftlS 

8sparagoides and other Asparagaceae. Identification of was conducted by the Biosystematics division of the 
Plant Protection Research Institute "".~.-.;_\ 

AcUCT Accession number I ... ;""""il-" of Cape Town, AcP Pretoria Accession number 

Accesion No:s Family name Species name determiner locality Collection 

AcUCT 373 

Criocerinae (1993) Game Reserve 

(AcP 9330, AcP 9331) Criocerinae (1993) rainfall region of the 

Criocerinae 

Galerucinae 

sp. 
AIUcinae (1993) railway siding 

(1993) Cookhouse 

Collectorls biological notes 

P .B. Edwards 

P .8. Edwards 

J-KScoll 

to 
00 
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Appendix 3 : Details of insect voucher specimens 

Acceslon No. Family name Species name determiner Locality Collection Collectorfs biological notes 

Aconliinae (1993) Mouth 

Aconliinae (1993) near Clanwilliam 

I"-
00 

creepar 
Acronlclinae (1993) Game Reserve P.B. Edwards (A asparagoldes) 

(1993) Wvnberg A. Jllnlperoldes 

Cuculliinae (1993) Wynberg It juniperoldes . 

v'M. and leeds 011 bridal creeper 
Noeluinae (1993) railway siding (A. asparago/des) 

larva collecled from and reared on bridal craeper 
Noeluinae (1993) Kirstenbosch (A. asparagoides) 

AcUCT 430 Noctuidae collected lrom and reared on bridal creeper 



Univ
ers

ity
 of

 C
ap

e T
ow

n

APpendiX 3 (Cont.) : Details of insect voucher "'"Adm","", 

Acceslon No.'s determiner Locality 

Nocluinae (1993) Holel enllirons 

Colledlon Colledorls biological notes 

(A. aspamgoldes) 
creeper 

co 
CO 



Univ
ers

ity
 of

 C
ap

e T
ow

n

APPENDIX 4: The distribution of selected natural enemies of bridal creeper, the south-western form 
of A. aSDarsQoides and other AS08rSQUS spp. Dreviouslv in Mv""inh 

bridal creeper or form of A 8sIP81-agoiolas, southwestern form of A. "''''''Rumn;rl"""" 

iii 
N 0 

iii e 0 
11/ 

~ 
JC: 

SP. LOCALITY 

A. 2940 S 1738 E x 
A Alexandra Forest 3342 S 2622 E x x 
A Awoka Farm 3433 S 1930 E x x 
A. Barberton 2543 3101 E x 
A. betw. Stormsvlei and Bonnievale 3403 S 2005 E x 
A. Boknes 3344 S 2637 E x en 
A Brenton - on Sea 3404 S 2302 x 00 

A Brenton Lake 3404 S 2302 x x x x x x x 
A Cannon Rocks 3345 S 2631 E x x x 

Gardens 2945 S 2914 E x x 
Fish River Mouth 3330 S 2708 x x x x 

A Hazevlakte Farm 3438 S 1951 E x 
Giants Castle 2916 S 2931 E x x x x 
Hillside Farm (nr. 3420 S 1938 E x x 
Joubertsdal Farm 3359 S 2016 x x x x x 

A Kaaimans River Mouth 3400 S 2233 E x x x x x 
A 2531 S 3047 E x x 
A Kenton-on-Sea 3340 S 2640 E x 
A Heads 3405 S 2304 E x 
A 2354 S 2956 E x x x x 
A 3406 S 2110 E x x x 
A Lake Pleasant 3402 S 2250 E x x x x x x 
A Farm 3338 S 2640 E x x 
A. 8sosraaoides (be) Nachtwacht Farm (8km South of Bredasdorol 3435 S 2007 E x x x x x 
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. The distribution of selected natural enemies of bridal creeper, the south-western form 
of A. nnlnR~ and other ASDarslIus spp. oreviouslv in IIR." .. ; .. 

on Richmond Bulwer Rd. 2948 S 3006 x x 
2749 S 3121 E x 

Jones Farm (5km E of Bathurst on route Kleinemonde) 3330 S 2652 E x 
Old Rd 3358 S 2232 E x x x 
near Kleinemonde 3333 S 2701 E x 

2452 S 3053 E x x x 
Pat Busch Nature reserve 3347 S 2000 E x 
Phantom Pass 3401 S 2300 E x x x x x x 

3422 S 2033 E x x x x x 0 
0) 

3402 S 2248 E x x x x x x 
Farm (6,5 km West of 3415 S 2027 E x 

Southwell 3332 S 2641 E x x x 
St Francis 3410 S 2450 E x x x 
Stanley Bush Kop (nr. Pilgrims 2456 S 3048 E x x 
Stilbaai Wes 3422 S 2124 E x 

A. Tendels 2843 2856 E x x x x 
A. T sitsikama National Park 3330 S 2354 E x 
A. asparsgofdes (SWC) De Hoop Vlei 3429 S 2026 E 
A. Rd. 3422 S 1850 E x 
A. 3403 S 1820 E x x x 
A. 3344 S 1856 E x x 
A. 3403 S 1829 x 
A. 3412 S 1825 E x x x x 
A. 3422 S 1852 E x x 
A. Silvermine 3406 S 1826 E x x x 
commercial asparagus Donald Cook, Tarlton 2604 S 2738 E x x 
A. declfnafus Potberg 3422 S 2033 E x x 
A. fasciculaius 14km ex Citrusdal on route Ceres 3237 S 1908 E x 
A. fasciculafus Spes Bona Farm (29 km N Of Villiersdorp) 3348 S 1926 E x 
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: The distribution of selected natural enemies of bridal creeper, the south-western form 
of A. ssosrsQoides and other AsosrsQus spp. Dreviouslv in Mvr.<:inh 

x -
A. kraussianus farm W of Genadendal on route 3404 S 1928 E x x 
A. kraussiEmus betw. Caledon & past Genadendal 3411 S 1924 E x x 
A. kraussianus 3422 S 2033 E x 
A. multituberosus Clanwilliam Dam 3214 S 1855 E x 
A. muftituberosus Niewoudtville Reserve 3122 S 1908 E x 
A. ovetus 13km ex on route Velddrif x 
A. ovefus x 
A. ovefus Biedouw 32095 1911 E x x 
A. ovefus Bonnievale (Between Swellendam and 3354 S 2012 E x 
A. ovalus Clanwilliam dam 3214 1855 x x 
A. ovefus 3334 S 2226 E x 
A. ovefus 3219 S 1820 E x x 
A. ovetus 3218 S 1824 E x x 
A. ovstus 3336 S 2108 E x x 
A. ovefus 3306 S 1802 E x 
A. ovetus Nuwerus farm 3221 S 1845 E x 
A. ovetus 3329 S 2132 x x 
A. ovefus near Fann base of 3333 S 1848 E x 
A. ovefus Varsfontein Farm (8 km past Doornbaai and 3207 S 1826 E )( 

A. ovelus Kookfontein Fann to 3205 S 1822 E x 
A. ovstus on route Caves x 
A. ovstus Port Alfred 3336 S 2654 E )( 

A. ovstus Vennaaklikheid 3419 S 2102 E x 
A. volubilis De Nature reserve 3427 S 2024 E x 
A. volubilis Haze-vlakte Farm West of 3438 S 1951 E x 
A. volubilis 3422 S 2033 E )( 

A. va/ubi/is Vermaaklikheid 3419 S 2102 )( 

A. volubilis Nachtwacht Farm South of 3435 S 2007 E x 
A. volubilis Fish River Mouth 3330 S 2708 E x 
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Aplpenldix 5: Incidence of parasitism of Eurytoma sp. associated with Asparagus asparagoides. 
numbers of male and female Eurytoma sp. per are also listed. 

(The samples below were all collected from of A. asparagoldes. grid references for lhe localities 

are listed in Chapter 2) 

5 1 
35 20 0 0.0 

Nov-92 1 11 8 0 0.0 

Nov-92 2 47 28 0 0.0 

Nov-92 Brenton lake 3 3 3 a 0.0 

Nov-92 Brenton lake 4 5 6 a 0.0 

Nov-92 Brenlon lake 5 7 8 15 0 0.0 

Nov-92 Brenton lake 6 8 17 25 0 0.0 

Nov-92 Cannon Rocks 1 2 2 4 0 0.0 

Nov-92 Cannon Rooks 2 17 15 32 0 0.0 

NOIf-92 Call1lon Rocks 4 11 4 15 0.0 

Nov-92 Cannon Rocks 5 26 15 41 0 0.0 

Oct-92 Giants Castle 1 20 16 36 0 0.0 

Oot-92 Giants Castle 2 46 59 105 0.9 

Oot-92 Giants Castle 3 1 3 4 3 1 4 50.0 

Oct-92 Giants Castle 4 8 6 14 9 3 12 46.2 

Oct-92 Giants Castle 5 5 3 II a 0.0 

Oct-92 Giants Castle 6 38 32 70 0 0.0 

Nov-91 Kaaimans River Mouth 4 2 a 2 0 0.0 

Nov-92 Kaaimans River Mouth 1 46 33 79 0 0.0 

Nov-92 Kaaimans River Mouth 2 30 23 53 0 0.0 

Nov-92 Kaaimans River Mouth 3 38 33 71 0 0.0 

Nov-92 Kaaimans River Mouth 4 21 18 39 0 0.0 

Nov-92 Ksaimans Riller Mouth 5 6 0 0.0 

NOIl-92 Lake Pleasant 1 33 34 67 a 0.0 

NOIl-92 lake Pleasant 2 43 31 74 a 0.0 

Nov-92 Lake Pleasanl 3 40 16 56 0 0.0 

NOIl-92 Lake Pleasant 4 38 21 59 0 0.0 

NOIl-92 lake Pleasanl 5 24 6 30 a 0.0 

NOIl-92 lake Pleasant 6 30 27 57 0 0.0 

Sep-93 Nachtwaoht 1 54 95 149 0 0.0 

Sep-93 Nachtwaohl 2 103 117 220 0 0.0 

Sep-93 Nachtwacht 3 9 14 23 1 4.2 

Sep-93 Nachtwachl 4 13 22 35 0 0.0 

Sep-93 Nachtwacht 5 56 72 128 a 0.0 

Oot-92 Nactwacht 1 21 31 52 0 0.0 

Oct-92 Nactwaohl 2 14 13 27 0 0.0 

Oct-92 Nactwacht 3 36 24 60 a 0.0 

001-92 Nactwacht 4 11 11 22 2 2 8.3 

Ocl-92 Naotwaohl 5 39 27 EiEi a 0.0 

Nov-91 Phantom Pass 58 52 110 0 0.0 

Nov-91 Phantom Pass 31 16 47 0 0.0 

NOIl-91 Phantom Pass 3 13 6 19 a 0.0 

NOIl-91 Phantom Pass 4 19 21 40 a 0.0 

NOIl-91 Phantom Pass 5 48 29 77 a 0.0 

NOIl-91 Phantom Pass 6 1 0 1 a 0.0 

NOIl-92 Phantom Pass 1 25 27 52 a 0.0 

NOIl-92 Phantom Pass 2 26 25 51 0 0.0 

Nov-92 Phantom Pass 3 27 15 42 a 0.0 

NOIl-92 Phantom Pass 4 35 27 62 0 0.0 

Nov-92 Phantom Pasa 5 13 8 21 0 0.0 

NOIl-92 Phantom Pass 6 45 34 79 a 0.0 
Nov-92 Phantom Pass 7 32 25 57 a 0.0 

1'1011-92 Phantom Pass 9 12 14 26 a 0.0 

Sep-93 Polberg 1 12 31 43 0 0.0 

Sep-93 2 10 8 18 0 0.0 

NOIl-92 1 8 3 11 0 0.0 

1'1011-92 Sedgefield 3 20 11 31 a 0.0 

Nov-92 Sedgelleld 5 40 14 54 0 0.0 

Nov-92 Southwell 1 11 34 45 
Sap-93 Swellandam 1 38 40 78 0 0.0 

Sap-93 Swellandam 2 57 61 118 a 0.0 

Sep-93 Swellendam 3 45 69 114 0 0.0 

Sap-93 Swellendam 4 15 21 36 0 0.0 

Sep-93 Swellandam 5 27 38 65 2 3.0 

Oct-92 Tandele 1 26 9 35 0 0.0 
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