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Fig. 22. About 100 years ago populations of Opuntia monacantha Haw. were biologically 
controlled by releasing a cochineal insect on them. (Picture by Helmuth G. Zimmermann)

Chemical control, using the highly toxic inorganic sodium of arsenite, was the only 
method available to kill invasive cacti for many years. Since 1957 a new hormone 
herbicide, 2,4,5-T diluted in illuminating paraffin was supplied to landholders 
gratis, provided that they used their own labour to treat the cacti. This scheme 
was primarily aimed at the control of jointed cactus but was later also used against 
other invasive cacti. 2,4,5-T was later replaced by Picloram which showed serious 
non-target effects because of the tendency of jointed cactus to grow under trees 
which are highly sensitive to this product. Currently another herbicide, namely an 
organic arsenate product, MSMA (monosodium methanearsonate) is registered 
for the control of cacti (Anonymous, 2004). Most succulents, and in particular cacti 
and Agave species, are very sensitive to any arsenical-based herbicide. MSMA 
which is relatively less expensive and considerably less toxic than the inorganic 
arsenites, is effective against all invasive cacti and has less non-target effects 
on other vegetation. Stem succulents such as prickly pear, O. stricta and Agave 
species, are effectively controlled with stem injections of small quantities of MSMA 
(Zimmermann, 1989). A second, but less effective, herbicide, namely glyphosate, 
is also registered for the control of some cacti but was never made available in any 
subsidy scheme.
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4.4. 	 Nursery Partnership Programme

Nurseries have been the origin and point of distribution of many invasive plant 
species in South Africa. There are well over 250 species of cacti, Agave and 
non-native, succulent and non-succulent Euphorbia L. cultivated in South Africa 
(Glen, 2002) most of which are found in, or originated from, the nursery trade 
(Fig. 23). Fortunately very few of these species show tendencies to naturalise or 
become invasive. Deliberate introductions by Botanical Gardens and Government 
departments also provided their share of invasives. It is a formidable but essential 
task to identify species at an early stage of invasion and then to take quick action. The 
Nursery Partnership Programme aims to do this by preventing the sale of potentially 
invasive species. It remains the State’s duty to, firstly, prevent the introduction of 
potentially invasive succulents and secondly, to identify dangerous species already 
in the country that have the potential to become invasive and then to take quick 
action. The cooperation of the nurseries is essential in achieving this goal. CARA 
provides a list of “emerging species” that show tendencies towards invasiveness but 
which still lack the evidence to be categorised. Some of these species are still found 
in the nursery trade. The ideal is to convince all nurseries to join the South African 
Nursery Association (SANA) and to adhere to a code of conduct. Unfortunately 
there are still far too many nurseries that trade in listed and emerging species and 
the regulatory arm of the Government is not able to prevent this. 

Fig. 23. A wide variety of cactus species are offered for sale in the nursery trade. Some of 
these may eventually become problematic. (Picture by Helmuth G. Zimmermann)
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4.5. 	 Early detection and rapid response programme

“Prevention is better than cure” and this is certainly the case for invasive alien 
species. It makes economic sense to deal with invasions at an early stage before they 
are out of control and when they can still be eradicated or contained. Considerable 
know-how and experience is required to identify those potentially aggressive 
invaders amongst hundreds of exotic succulent species in cultivation, that could 
justify a rapid response programme. These decisions are based on detailed risk 
assessment analyses which are supposed to predict the aggressiveness of an 
invader. Such an early detection and rapid response programme has recently 
been launched in South Africa managed by the South African National Biodiversity 
Institute (SANBI) supported by the Working for Water Programme. Since the 
inception of the project several new succulents e.g. Bryophyllum pinnatum (Fig. 
24), Cylindropuntia fulgida var. mamillata, Tephrocactus articulatus (Pfeiff.) 
Backeb., Opuntia salmiana J.Parm. ex Pfeiff. and Harrisia balansae (K.Schum.) 
N.P.Taylor & Zappi have been identified and are now being targeted for rapid 
response actions. The Programme relies heavily on the experiences of other 
countries with similar climates, e.g. Australia, and on the participation of “spotters”, 
the SAPIA programme and interested stakeholders to identify new invaders at an 
early stage of establishment.

Fig. 24. Bryophyllum pinnatum (Lam.) Oken has recently become a pest plant in South 
Africa. (Picture by Neil R. Crouch)
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5.	 Collecting succulent plants for deposition in a herbarium

by M. Walters

5.1. 	 What is a plant specimen?

A preserved plant specimen is a dried and mounted or pickled voucher that is 
the botanical world’s equivalent to the zoologist’s stuffed animals, skins or insect 
collections that are kept in natural history museums (Fig. 25). Plant specimens are 
housed in herbaria which are permanent repositories of specimen collections and 
their associated data.

Fig. 25. A preserved specimen of an indigenous succulent, Aloe arborescens Mill., kept in 
the National Herbarium of South Africa (PRE). (Picture by SANBI)
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5.2. 	 How are plant specimens useful?

Herbarium specimens in the vast collections held by Herbaria all around the world 
are extremely valuable for a number of reasons. Not only are specimens useful 
when trying to identify plant material, they also provide a record of where and when 
a particular species was found growing. The information that can be found on the 
specimen label is valuable too, and may give clues as to, for instance, soil substrate 
the plant was found growing in. As classifying plants is not a static process, and plant 
names may therefore change as species concepts change or as new evidence for 
re-classification is found, specimens can be used to verify past identifications. Label 
information on herbarium specimens is also used as a way of determining the area 
of occupancy (AOO) of species, which is an important parameter to determine their 
conservation status (Red List status) (Hernández & Navarro, 2007). This method 
results in more accurate, less overestimated determinations of AOO, and will as a 
result produce more useful and valuable Red List assessments. 

5.3. 	 Why bother collecting voucher specimens for exotics?

There are many more ways in which specimen collections are useful, but as far 
as alien plants are concerned, physical specimens can be of particular use, when 
investigating points of entry and range expansion of these species over time. They 
also aid in the development of predictive habitat models that may give clues about 
habitat preference and potential for future spread. 

Most people know better than to touch a cactus with their bare hands. The spines 
and fine glochids, in the case of representatives of Opuntia (prickly pears) and 
their relatives, found on most species can be very irritating and quite painful when 
lodged under the skin. So when appeals are made for collecting and pressing 
these plants, a general lack of enthusiasm is usually shown by professional 
botanists and by the public alike. Preparing preserved specimens of these plants 
with their unwelcoming, prickly habit may seem like more effort than it is worth. 
For this reason, cacti are often not collected and are thus poorly represented 
in herbaria (Leuenberger, 1987). This is particularly true for southern Africa 
where, except for one species (Rhipsalis baccifera subsp. mauritiana), cacti do 
not comprise part of the indigenous flora and are thus mostly ignored, even by 
environmental consultants and other specialist collectors. Unfortunately, because 
of this, potentially valuable information about these plants does not reach the 
people responsible for monitoring and controlling their spread. The collection of 
herbarium specimens greatly enhances the quality of invasions biology as a whole 
by providing study material for current and future studies (Carter et al., 2007).

5.4. 	 How to contribute to expanding herbarium plant collections

A basic 3-step process is followed to prepare useful herbarium specimens.

1. Collecting (Fig. 26)
2. Preparation and pressing (Fig. 27)
3. Identification and mounting
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5.4.1. 	 Collecting

Selecting the material

When selecting plants for pressing it is important to bear in mind that it is 
preferable for specimens to have flowers and/or fruit included to aid identification 
(Leuenberger, 1987; Victor et al., 2004). A specimen consisting of sterile material 
accompanied by the correct information, however, is better than nothing and may 
be useful in providing pieces of the puzzle for a taxon as a whole. A specimen of, 
for example, an exotic plant should therefore be made regardless of whether the 
plant is flowering or not. Adding an illustration (drawing, photograph, print of an 
electronic image) to the specimen can considerably enhance its value.

In the case of smaller plants, it is best to collect the entire plant, including 
underground parts, while for larger plants, representative parts should be collected. 
These should include mature and immature parts, lower and upper leaves, buds 
and coppice shoots (Victor et al., 2004). 

Collecting 

Once you have selected a plant it is best to place it in a plant press immediately 
or, if that is not possible, in paper bags. The use of plastic bags is discouraged 
as it causes sweating in succulent plants, which results in the formation of mould 
(Burgoyne & Smith, 1998). Large specimens can be bent or cut before placing 
them in a press. In the case of fat-bodied plants such as cacti, both longitudinal 
and cross-sections should ideally be prepared, pressed and dried. Care should 
be taken when working with spiny plants and it is advisable to wear protective 
gloves. Some plants (like those in the Euphorbiaceae) contain irritant plant sap 
and contact with the skin, mucous membranes and particularly the eyes should 
be avoided.

Fruits and flowers, as mentioned, are often critical for correctly identifying plants. 
This is particularly true for many cactus species, where dissection of the flowers or 
fruits facilitates correct identification. It is therefore often useful, not only to press, 
but also to collect whole fruits and flowers. These may be preserved —pickled— in 
jars with 50–70% diluted ethanol (Leuenberger, 1987). 

To prevent the further spread of exotic plants, special care should be taken that 
no seeds or reproductive parts of the plant is dispersed during and after collecting 
(Carter et al., 2007). This means not only the careful checking of equipment but 
also clothing and the bottoms of shoes, shoe laces and especially any velcro.

Auxiliary information

Ideally a specimen should be accompanied by photographs of the plant while still 
growing in its natural habitat. These are valuable complimentary identification tools 
that provide information on habit or other characters not always visible on dried, 
preserved specimens (Leuenberger, 1987).




