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Introduction

Seriphium plumosum, also known as slangbos, 

bankrupt bush, vaalbos or Khoi kooigoed in the 

Cape is a serious threat to the sustainable produc-

tion of grasslands in the Eastern Cape, Free State, 

Mpumalanga, North-West and Gauteng provinces 

of South Africa. In the wild there are different forms, 

varying in colour, for instance the silver-grey form 

is usually found at higher altitudes and has slightly 

thicker stems. The name Seriphium is derived from 

seriph, a stroke or line of letters; plumosum means 

feathery (Badenhorst 2009).

Every shrub produces thousands of seeds an-

nually, which can easily be distributed by wind over 

large distances to encroach areas which were previ-

ously free of S. plumosum (Snyman 2009a). There 

is lots of proof that after farmers have eradicated S. 

plumosum; it can reappear after 3 to 5 years. It is 

unknown whether the veld was contaminated again 

by seed being blown in and/or due to seed being 

present in the soil and optimally germinating under 

favourable climatic conditions. Unfortunately, there 

is limited information on the actual viability and lon-

gevity of the seed and its establishment and germi-

nation over both the short- and long-term (Snyman 

and Le Roux 2009).  This aspect was thoroughly 

investigated as a precaution against further S. plu-

mosum encroachment. The effect of different control 

measures on further seed germination will also be 

discussed.

Why explosion of Seriphium plumosum over past 

decade or two?

• There is a belief that S. plumosum has formed 

part of the fynbos vegetation component on the 

high mountains for years, and only later established 

lower down the mountains, due to the distribution 

of the light seed by wind (Snyman 2009a). Over the 

past four decades, its distribution down the slopes 

and valleys drastically increased. Though the actual 

reasons for this enormous encroachment explosion 

of Seriphium plumosum in the grassland areas of 

South Africa, specifically over the last decade or two 

is in doubt; there are a few reasons on that:

•  Marginal soils which were withdrawn from cash 

crop cultivation in the eighties were the first to be 

encroached by S. plumosum plants. These soils 

with a low organic matter content, where cultivated 

pastures were sometimes not immediately estab-

lished, formed a favourable habitat for S. plumo-

sum encroachment (Snyman and le Roux 2009). 

The resulting areas of dense S. plumosum stands 

occurring on old fields, contributed to the rapid en-

croachment presently taking place.

•  There is an opinion that sheep utilise the young 

S. plumosum plants, and also its seed tops, which 

possible control its distribution in the past. Unfor-

tunately, with the conversion of sheep – into cattle 

farming, due to the predator problem and theft, this 

trend takes place to a lesser extent which could 

lead to the rapid encroachment of S. plumosum.  

The general view is that S. plumosum is utilised ef-

fectively only by Eland. On the other hand, Dorper 

and Merino sheep farmers believe that their sheep 

definitely utilise it, especially at young and flower-

ing stages.  This allegation of S. plumosum utilisa-

tion by sheep has not been tested for all breeds 

and is questioned by some farmers.  
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•  Not the direct climate change on vegetation as 

such, but the increased atmospheric CO
2
 con-

centration that benefits woody plants (Seydack 

et al. 2002), could also be a factor influencing S. 

plumosum’s increase.  It is especially over the last 

two decades that there are marked changes in the 

different floristic components of savanna ecosys-

tems.  Increases in atmospheric CO
2
  increased 

carbon uptake in C
3
 plants (Polley et al. 1992) and 

in resent times may have favoured C
3
 woody plants 

at the cost of C
4
 grasses.

•  Unplanned/runaway veld fires which have increased 

over the past few years in grasslands, possibly also 

stimulate seed germination leading to the explosion 

of S. plumosum over the last decade or two. There 

is enough evidence from farmers of an explosion of 

S. plumosum seedlings after an accidental fire.

•  The climatic conditions within a season or in two 

successive seasons may possibly be significantly 

favourable for optimal seed germination for an area 

leading to the S. plumosum encroachment explo-

sion.

Likewise, there may be many more reasons for 

the serious S. plumosum problem we are struggling 

with. To summarise the matter, something drastic 

must be implemented on a large scale with control 

measures not only implemented on a few farms. The 

government has a large financial supporting role in 

the control of S. plumosum before it may be too late 

and more productive grassland is encroached.

Time of flowering and distribution

The flowerheads of a S. plumosum shrub are grouped 

in small clusters towards the ends of the main shoots, 

forming a spike-life inflorescence. Pale brown bracts 

surround the purple disc florets and give the spikes 

a golden appearance (Badenhorst 2009). Under 

normal climatic conditions, flowering takes place 

during March to May and to a lesser extent in Sep-

tember (Snyman 2009b). Ripened seed can cling to 

the shrubs for as long as 5-6 months, before falling 

down (Snyman and le Roux 2009). This trend length-

ens the distribution period of the seed. Every shrub 

produces thousands of seed, sometimes forming a 

yellow carpet under the bushes, awaiting favourable 

climatic conditions for germination or distribution. 

Usually a seedling already forms seed in the same 

year of its germination (Snyman 2009a). In contrast 

to cash-crop cultivation, the seed production of S. 

plumosum is mostly successful almost every year, 

strengthening its encroachment in valuable grass-

land areas. Seriphium plumosum is dependent on 

wind pollination causing the trend of forming dense 

stands in time, as clearly observed in the veld (van 

Wyk 2004). There is speculation on whether the 

common name slangbos is derived from the resem-

blance of the flower head to a snake rearing its head 

or from unsuspecting individuals finding a cobra 

curled up underneath a shrub (Wijnands 1983).

The general occurrence of S. plumosum is initially 

limited to the southern slopes of hills from where it 

spreads further downwards to the lower-lying areas. 

It is seldom found in wetter areas (vlei), due to wa-

ter-logged conditions and high soil fertility (organic 

matter) reigning there, being an unfavourable habitat 

for S. plumosum (Snyman 2009a). It is noteworthy 

that Eragrostis plana is found mostly in wetter areas, 

while S. plumosum avoids those wet habitats. Fields 

withdrawn from cash-crop cultivation is also a very 

favourable habitat for S. plumosum encroachment 

due to the low soil fertility (organic matter) found 

there (Snyman 2009a). On these marginal soils, S. 

plumosum-encroachment is also associated with 

the simultaneous encroachment of Hyparrhenia hirta. 

This grass species became a major encroacher over 

the previous few years, causing some farmers huge 

utilisation problems. Unfortunately this problem has 

not yet resolved. The right management can possibly 

control the grass by severe grazing and then resting 

for long periods. In this way the grass growing very 

tall is shortened such that it is less competitive with 

other grasses. 

Time of seed germination

The seed production of the previous year (March 

to May), germinates simultaneously with the time 

of flowering, naturally depending on the reliability 

of the environmental conditions (especially rainfall). 

Germination takes place at this time of most reliable 

rainfall and decrease in temperatures, as the young 

seedlings are very susceptible to droughts (Snyman 

2009c). The cooler times of the year are preferred for 
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optimal germination. Germination also takes place in 

the spring, but to a lesser extent, while the chances for 

survival of the seedling during this time is also slight, 

due to limited and variable soil moisture conditions 

(Snyman 2009c). The seedling, with the visual ap-

pearance of a small cross, when viewed from above, 

can die within a few hours if the soil dries out. It can 

be concluded that millions of seeds do germinate, 

but only a limited number survive to reach maturity 

(Snyman 2009d). If S. plumosum seeds were not sus-

ceptible to unfavourable environmental conditions, 

the encroachment problem would have been much 

worse. In the past, it was alleged that a huge explo-

sion of seed germination and seedling establishment 

took place in the open spaces left by the chopping 

out of mature plants. Fortunately, this statement is 

untrue, as S. plumosum seed germination is inhib-

ited by direct sunlight and variable ground-water 

conditions. (Cohen 1935, Lacatsas 1962). Seedlings 

only establish and survive underneath the leaves of 

grass tufts and not in open spaces. The allelopathic 

characteristic of a S. plumosum plant is lifted in time 

with the removal of mature plants which can lead to 

the germination of seeds and seedlings can develop 

close to the open space where the mother plant was 

standing previously, but not in the open space itself 

(Dakshini et al. 1999). The S. plumosum seed has a 

post-ripening period of about a year before optimal 

germination will take place. The cold winter period is 

therefore mostly responsible for the lifting of the rest- 

or post-ripening period (Snyman 2009c).

An average of 34 seedlings m-2 were found to 

emerge between the shrubs in the veld during March/

April in a S. plumosum stand of 1 420 shrub ha-1, 

which fortunately not all survived (Snyman 2009c). 

Underneath the shrubs, no seedlings were found and 

seed only germinate about 300 mm from the mother 

plant (Snyman 2008). 

S. plumosum seedlings only occur underneath 

the leaves of grasses, especially those of Cym-

bopogon pospischilii and Elionurus muticus. These 

two unpalatable grass species are poorly utilized 

by animals over the season and therefore form a fa-

vourable habitat protecting the seed from direct sun 

radiation and variable soil-water conditions. Seed-

lings are seldom found in the open spaces between 

grass tufts, again emphasizing that S. plumosum 

encroachment does not necessarily accompany 

overgrazing where there is a sparse cover (Hattingh 

1953, Roux 1969)

Allelopathy and germination

The allelopathic characteristic of the S. plumosum 

plant prevents seed from germinating or seedling 

development from taking place close to the parent 

plant (Snyman 2008). This phenomenon is due to 

toxic substances from the leaves of the shrub and 

accumulating during the drier winter period to be 

washed off during the summer rainfall period into 

the soil. The closest seedlings were found about 300 

mm or 460 mm from the stem of the parent plant. 

This ensures the even distribution of S. plumosum 

plants over the area in time and not only establish-

ing around the mother plants. It also ensures that 

the limited soil-water available is utilised by the right 

plant density. This allelopathic characteristic in the 

soil takes about 12 – 16 weeks to be lifted (Snyman 

2008). Both green plants and dead plants have 

this characteristic, with the latter to a lesser extent 

(Snyman 2008). Wind-pollinated plants, of which 

slangbos is a good example, usually have this allelo-

pathic characteristic (van Wyk 2004).

Germination potential 

S. plumosum seeds can survive in the soil for a 

number of years and remain viable. For example, 

three-year-old seed still has a germination of 65% 

(Snyman and le Roux 2009). S. plumosum infected 

area always has a seed bank in the soil just waiting 

for favourable environmental conditions for germina-

tion.

In a trial where seeds were gathered underneath 

the shrubs to determine the germination potential of 

S. plumosum, it was found to have a delayed germi-

nation and only germinated 5 to 6 weeks after being 

watered (Snyman 2009b). One would expect a very 

fast germination from a seed as small as this one. In 

reality, the smaller a seed, the less reserves available 

to enable the seedling to germinate and therefore the 

seed must germinate rapidly to enable the seedling 

to survive under variable climatic conditions. Fortu-

nately, the opposite is found in S. plumosum which 

can possible lead to a lower survival of seedlings. 
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This delayed germination can possibly be ascribed 

to the allelopathic influence which must first be lifted 

before optimal germination will take place (Snyman 

2008). Seeds collected form the shrubs had a fast 

germination rate (Snyman 2009b). It must also be 

considered that the seed has a post-ripening period 

of about a year for optimal germination (Snyman 

2009c). In a germination trial in the greenhouse under 

controlled conditions, as many as 147 S. plumosum 

seeds shrub-1 or 588 S. plumosum seeds m-2 germi-

nated in the seed bank, after 5 to 6 weeks of being 

watered (Snyman 2009b).

Interestingly, about 4 months after being watered, 

seeds from the seedbank germinated. Though this 

second germination produced less seedlings (100 

seedlings shrub-1 or 440 seedlings m-2), which further 

contributes hugely to the encroachment of S. plumo-

sum (Snyman 2009b). The reasons for this second 

wave of seedlings germinating later can be ascribed 

to the allelopathic potential of S. plumosum in the 

soil which first has to be lifted. The toxic substance 

released by the plant into the soil, which prevents 

seed from germinating, is only lifted after 14 to 16 

weeks in the soil. It is still unclear whether the lifting 

of the allelopathic impact on the soil is a result of 

leaching from the soil or a time factor. 

Seeds can cling to the plant for as long as 5 to 

6 months after flowering. This characteristic causes 

the seed to be easily spread by wind over far dis-

tances. It also significantly lengthens the period for 

possible distribution. It is not always realized that 

areas where no S. plumosum was found previously, 

can easily be infected by this effective distribution 

adaptation of the bush. The prevention of further S. 

plumosum encroachment therefore requires a team 

effort, as the problem can snowball if all the neigh-

bours do not cooperate with its control. The seeds 

can also be easily distributed by animals by clinging 

to their bodies. 

Control measures 

In the past a lot has been written and speculated 

on the control of the mature S. plumosum plants 

(Richter 2002), while less attention was afforded to 

the soil seed bank. The potential of the contribution 

of the mass of seed accumulating in the soil and an-

nually supplemented, to the long-term S. plumosum 

problem must not be ignored in the effective control 

of S. plumosum. There are various measures, some 

more successful than others, to control the large 

bushes of S. plumosum (Richter 2002).

Control measures must already have been applied 

at the time of flowering of the S. plumosum shrubs 

in March/April, to prevent further seed formation and 

distribution taking place from the dead shrubs. The 

influence, whether positive or negative, of the differ-

ent control measures of S. plumosum on seed ger-

mination or seedling establishment are as follows:

Mechanical control (chopping)

Regardless of this method being laboured intensive, 

it indirectly stimulates seed germination by spread-

ing some of the seeds in the process of chopping.. 

It has been proven that an explosion in seed ger-

mination will not necessarily take place in the open 

spaces left by the chopping process, because of 

the light-sensitivity of the seed for optimal germina-

tion (Snyman and le Roux 2009). The allelopathic 

characteristic is lifted and seed will germinate some 

distance from the open space left by the chopped 

shrub and can even lead to a seedling explosion. It 

must be considered that the stem of the shrub must 

be chopped below the soil surface; else it will sprout 

again (Snyman 2009a).

Fire

As the mature S. plumosum shrubs do not burn to 

death, they usually sprout at a rapid rate and also 

produce seeds that same year, supplementing the 

seed source to a huge extent (Snyman 2009d). For-

tunately young plants are very susceptible to burning 

and do not sprout again after a fire. It would be ex-

pected that the very hot fire caused by the volatile 

oils of S. plumosum, would destroy all the seed 

in the soil. Research has shown the opposite and 

burning actually stimulates seed germination of S. 

plumosum. In a S. plumosum stand of 2 500 plants 

ha-1 , 510 seedlings m-2 germinated after an August 

fire the following season (March/April) versus an ad-

jacent area which did not burn with only 35 seed-

lings m-2. Unfortunately a possible burning follow-up 

programme is still only an idea and has not yet with-

stood the test of time for S. plumosum control. Such 
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a follow-up burning programme may be successful 

by killing the young seedlings.

Chemical control

Regardless of whether the shrub is green or dead, 

it possesses an allelopathic characteristic (Snyman 

2008). This causes the dead bushes following chem-

ical control, to be beneficial in inhibiting seedling 

establishment around them. Unfortunately this char-

acteristic is lifted after a period (14 to 16 weeks) and 

numerous seedlings may then appear. Fortunately 

many of the chemical agents have a residual effect 

which will prevent seedling establishment around 

the shrub for some time (Richter 2002). Due to the 

longevity of the S. plumosum seeds, they may still 

germinate after a few years when the chemical agent 

has lost its effectiveness.

Conclusion

Clearly all of the measures discussed above need a 

follow-up planning; else the S. plumosum problem 

may only intensify. The after-care treatment, there-

fore, largely applies to the control of seedling estab-

lishment. Seriphium plumosum has as many names 

as ways in which it is adapted to encroach in grass-

land. Not only knowledge is necessary for its control, 

but also wisdom. “Work is not primarily a thing one 

does to live, but the thing one lives to do.  It is, or 

should be, the full expression of the worker’s facul-

ties, the thing in which he/she finds spiritual, mental 

and bodily satisfaction, and the medium in which he 

offers himself to God.“  Dorothy Savers.
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