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INTRODUCTION

Bankrupt bush (Seriphium plumosum), also known as (Stoebe vulgaris), always has been part
of our indigenous vegetation, but slowly and somewhat unnoticed, encroached large areas of
our precious grassland to keep up to its reputation of leading many farmer's to bankruptcy.
Currently around 25 million hectares of the country is identified as probable habitat for
Bankrupt bush. If Bankrupt bush covers only 50% of this area, it still results in the loss of
valuable rangeland and biodiversity of 12.5 million hectares, which roughly equals the same

area as all cultivated land in South Africa.

The economic impact on livestock farmers is largely underestimated. If rangeland with a
grazing capacity of 6 ha/LSU in a district e.g. Zastron in the Free State, which is 204 000 ha in
total, with a 30% encroachment of Bankrupt bush, it results in 61 200 ha not available for
grazing and + 10 000 less cattle. Carcass prices for October 2019 was around R45/kg, which

resulted in more than R120 million loss of income for the district.

The reason for the sudden increase of Bankrupt bush since the early 1980’s cannot be
attributed to a single factor, but rather a confluence of many influences during a period of
desired circumstances. Many researchers believed that the abandoning of low potential
cultivated fields during the early 1980’s has created a suitable habitat for Bankrupt bush to
establish in a competitive-free environment. From this stronghold, the wind-dispersed seeds
easily expand its distribution into natural rangeland, and especially underutilised rangeland
provided a safe habitat for seedlings to establish, grow and eventually displace natural

vegetation.

Unfortunately, it was also during this period that a sudden increase in CO? levels in the
atmosphere was observed, caused by a worldwide increase in air pollution. It is a well-known
fact that CO? is more beneficial to woody plants than it is to grasses. This lead to a worldwide
increase in woody vegetation, causing serious problems with bush encroachment and

rangeland management.

Currently, Bankrupt bush encroachment in South Africa is in many areas beyond the point of
absolute control, and the focus must rather be on effective management of the species to

minimize its impact on natural rangeland.
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Formerly known as Stoebe vulgaris, Bankrupt bush was declared as indicator of bush

encroachment in two provinces namely North West and Free State on 30 March 2001, under

the Conservation of Agricultural Resources Act, No. 43 of 1983.

On 22 March 2019, Bankrupt bush, since renamed as Seriphium plumosum was declared as
indicator of bush encroachment in all nine provinces of the Republic of South Africa in terms

of the Act.

It is important to see indicators of bush encroachment in context of the Act as contemplated
in Regulation 16(2) “A land user of an area in which natural vegetation occurs and that

contains communities of indicator plants shall follow practices to prevent the deterioration

of natural resources and to combat bush encroachment where it occurs.”

Furthermore, bush encroachment is the state that arises due to the density of the plants
resulting in deterioration of the production potential of the natural resources e.g. reduced

grazing capacity.

In terms of the Act, bush encroachment means stands of plants of the kinds specified in

column 1 of Table 4 where individual plants are closer to each other than three times the

mean crown diameter.

In the case of Bankrupt bush the above implies more than 4 000 plants per hectare or 4 per

10 square meter at which point a directive may be served on a land user to enforce control.

According to the National Environmental Management Act, 107 of 1998 (NEMA), the control
of Bankrupt bush is not a listed activity due to the fact that the area is not totally denuded of
vegetation, but rather contribute to improvement of current vegetation cover and

biodiversity.
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How to identify (Seriphium plumosum) Bankrupt bush:

Plant features

Bankrupt bush is an indigenous woody dwarf shrub that can grow up to 1m high and is really
built for survival. The large crown may easily cover an area of 1m?, over-shadow and pushing
out all other species, especially grasses that need to compete with the extensive root system
for water and nutrients. The very small leaves restrict transpiration to the minimum while the
grey to bluish colour reflects the harsh rays of the sun. Unpleasant smelling volatile oils keep
away any browsers. Tiny seeds distributed by the wind in their millions, can lay dormant in
the ground for more than five years. Growing points of new shoots are situated just beneath

the soil surface ensure the survival of the plant against any fires or above ground damage.

Figure 1. Bankrupt bush on old cultivated fields.
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Figure 3. Old mature Bankrupt bush plant dropping mill
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Figure 4. Bankrupt bush new growth early in the growing season

Figure 5. Flowers arranged in clusters along the top part of new shoots
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Figure 7. White gals forming on the shoots due to insect damage are often mistaken for
flowers.
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Figure 8. Underground burl where all the growing points are situated

Plant phenological stages

Plant phenology is an indication of the growing stages of a plant, usually within a timeframe
of one reproduction cycle. Stages may include seedlings, young plants, mature plants, old
(moribund) plants, flowering plants and seeding plants. The phenological stages of plants
usually has an effect on the way that the plant will react on the control method applied. Most
herbicides are absorbed more quickly and effectively during the active growing period of the
plant and seedlings and young leaves absorbed herbicides more effectively than older or
moribund plant material. When controlling plants before flowering or at least before fruits
are ripe and seeds dispersed, a bigger impact will be achieved in controlling the population

size and spread.

9|Page



Figure 9. Large, old moribund plants with ripe seeds will shed many seeds when handled
during control.

Figure 10. Young regrowth is the most susceptible for herbicide control.
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Figure 11. Seedlings are very vulnerable to herbicides and trampling

by animal hooves

{.‘ DISTRIBUTION

The current distribution of Bankrupt bush stretches over seven of the nine provinces of South

Africa with only the Northern Cape Province that is not affected and the Western Cape, where

Bankrupt bush occurs as part of the Fynbos vegetation. The table below indicates the

occurrence of suitable habitat for Bankrupt bush in each province.

Table 1. Bankrupt bush habitat per province

Province Affected area % of Province

Free State Dry Highveld & Mesic Highveld Grassland, east of 60.00
Brandfort and Smithfield

North West Dry Highveld Grassland & Central Bushveld, east of 34.68
Wolmaransstad.

Limpopo Waterberg area & Polokwane plateau 24.85

Gauteng Whole province including Mesic Highveld Grassland & 99.87
Central Bushveld Region

Eastern Cape From Aliwal North Southwards towards Queenstown & 19.90
Seymore. Also eastwards towards Barkley East, Mount
Fletcher & Matatiele.

Mpumalanga All Mesic Highveld Grassland areas. 56.36

Kwa-Zulu Natal | Moist Grassland areas of Northern KZN. 13.17
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Figure 12. Potential distribution & verified survey points (2019)
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Freshwater Wetlands
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Waterbodies

Zonal & Intrazonal Forests

Figure 13. Bioregions affected by Bankrupt bush encroachment (2019)
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Figure 14. Original distribution of Bankrupt bush as surveyed by John Acocks during the
1950’s
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Encroachment vs Densification

As indicated in figure 14, Bankrupt bush has always been part of the normal species
composition in its current area of distribution, but in very low numbers. This means that it
would be more correct to use the term “densification” instead of “encroachment”. In areas
where it did not occur in the past, but is currently present, like in Northern Kwa-Zulu Natal
and in the Polokwane area, it can however be described as an encroachment. For the purpose

of this manual, the term “encroachment” will be use irrespectively.

| A7 HABITAT

Rainfall:

Bankrupt bush occurs in a wide area with a mean annual rainfall from £550mm to +800mm
per annum. As indicated in the previous chapter, its distribution is mainly restricted to higher
altitude grasslands and open wooded grassland.

Topography:

It usually prefers well-drained slopes. Research indicated that colonies might be denser at
bottom slopes than on mid or top slopes.

Soil:

It usually prefers well-drained sandy soils but in some cases will also encroach into wetter
areas and areas with slightly higher clay content. During prolonged droughts, it will even move
right into seasonal wetlands. Researchers find a positive link between Bankrupt bush and
alkaline soils.

The plants will avoid sodium rich soils as well as soils with high levels of nitrogen or high

organic content.
Bankrupt bush is however a very opportunistic encroacher that will firstly populate open

areas for example old cultivated fields or degraded veld, but from there, will rapidly spread

into adjacent areas, even veld with good cover and with a good species composition.
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[ ] PRINCIPLES OF INVASIVE PLANT CONTROL

Model of invasive plant management

Bankrupt bush encroached veld

Designed species disturbance

* Create space for desirable species
¢ Mechanical, Chemical, or Ecological disturbance
¢ Reduce undesirable species

Controlled species performance

» |mproved species diversity
* |mproved competition
e Improved cover
' = Decline in undesirable plants

g, Controlled species colonization

¢ Desirable species composition
¢ Desirable species cover
o Reduced space for undesirable species

Bankrupt bush free veld

N\

Figure 15. Processes in the management of invasive plants
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Control priorities

STEP 1. Prevention- keep un-infested areas clean
STEP 2. Control small outlying satellite infestations + follow-up
STEP 3. Control large core infestations + follow-up

° 0
Year 1: Large infestation with several Year 2: Control in core area resulted in
small infestations smaller core infestation but more larger

infestations

O

Year 1: Large infestation with several Year 2: Control of small infestations
small infestations resulted in larger area kept clean.

Figure 16. Priorities for the control of invasive communities
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FIELD SURVEY

Before commence any control actions, it is important to answer the following questions:
a. Which area is encroached?

If a total camp is more or less homogenously encroached, the camp size can be used,
but if not the case, the area in hectare (ha) or (m?) need to be determined for each
homogenous patch or population of Bankrupt bush plants.

Satellite imagery can be a very useful tool to demarcate populations of encroachment,
as found on the internet in programs such as Google Maps or ESRI Base maps. The use
of a GPS or similar tools and applications on smart phones can also be used to

demarcate and calculate the size of an area.

A Google earth picture used to demarcate Bankrupt bush

b. What is the density of the population?
To know the exact density of plants for a specific area is very important when the
amount of herbicides needed for control has to be calculated. In principle, the
methodology is based on the following two steps:
i) Demarcate a small, but representative area within the larger population
ii) Count the number of plants in the area (YES, ALL PLANTS!)
iii) Use this count to calculate the density per hectare.
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The following method is the one most used by the department to determine plant density:

Equipment needed:

e 1x100m measuring tape OR
e 1x100m Nylon Ski Rope
e 2 x 1m measuring sticks

e Data sheet and pencil

How to do the plant density survey:

1. Layout a 100m measuring tape or rope through a homogenous area of Bankrupt bush.

2. Insome cases, where the infestation is very dense and very homogenous, a 50m transect
will be sufficient.

3. If only one person, take a 1m measuring stick and start walking along the one side of the
line. Hold the measuring stick horizontally with the one end aligned with the transect line.

This will mark a 1m wide belt.

4. While walking along the transect, count all plants of which the center points are within

the 1m belt.

Transect line

stick

I
I
1
1
1
|
I
w0
1m measuring }—J
I
1
1
i
1
|
I
I
|
|
1
|
I
I
I
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Look closely for any seedlings or young plants hidden between or under other vegetation.
When reaching the end of the transect line, return along the opposite side, doing exactly
the same.

Where two persons are available to do the survey, they can walk simultaneously along
the line. This will half the counting time.

The plant counts on both sides should not differ too much — this can be used as a check

for accuracy, especially where two persons did the count.

A team busy counting plants

Calculating density:

=

Write down the total count for the transect (both sides), for example 400 plants.

This means that there are 400 plants per 200m? (100m x 2m)

To convert to plants per hectare: Multiply the plant count with 50, for example
400 x 50 = 20 000 plants / ha.

If a 50m transect was used, multiply the count with 100 to get plants per hectare.

This is the DENSITY of encroachment.

Both the AREA of infestation (in ha) and the DENSITY (plant/ha) must be provided when
applying for herbicide assistance or calculating the amount of herbicide needed for

control.
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& CONTROL & MANAGEMENT OPTIONS

The term control refers to the total eradication of a species and is very method and species
specific in its goal. Management refers to a holistic approach that also taking into account
other ecological factors such as soil health, soil cover and species diversity. Good
management practices may result in total eradication, but will also include rehabilitation and
restoration of cleared areas. In some cases, it may rather lead to supressing the target plant

instead of total eradication, but with less detrimental impact to the environment.

In this manual, three major types of Bankrupt bush control / management measures are

discussed:

1. Mechanical control
2. Chemical control

3. Ecological management

The description of each methodology will include the following:

1. Methodology description — short description of the methodology, its application and
suitability.

2. Resources needed — what equipment and skills will be needed for this specific method

3. Targets — What area can be expected to be cleared, with how many people in what time

4. Risk & Hazards — What may go wrong and how to prevent damage and injury

At the end of this chapter, some estimations of cost will be given, based on figures available

at the time of publishing of this document.

Please read the options carefully and decide which one or combination of methods will be

most suitable for your specific situation (and your budget!).

Remember that Bankrupt bush encroachment is not a problem that will disappear

overnight, and consistent follow-up actions and effective long-term management will be
required. This is the most important phase of control and neglecting to do so will undo all

the effort and money spent during the previous season.
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£¥ MECHANICAL HOEING

Method

This method involves chopping out plants with a pick or hoe. The method is time consuming
and labour intensive, but very effective if done properly. It is also a very environment friendly
method.

Do it properly!

The burl or stump, that contains most of the plant’s growing points, is situated just beneath
the soil surface. It is of utmost importance that the root of the plant is chopped off deep

enough to totally remove this burl otherwise it will just start to grow again.

The underground burl

with growing points

producing new shoots

In many cases, especially in very hard or dry soil, the ordinary hoe is too light to cut deep
enough into the soil. It may work for very sandy or very soft (wet) soils, but otherwise it is

recommended to rather use a pick.

Stems cut off with a
hoe, but did not cut
deep enough to remove

the burl




It is recommended to do this during the rainy season when soils are soft and easy to cut deep

enough. Training of workers and supervision is the key to success.

Do not pile up plants!

Rather leave chopped out plants just where they are. Yes, it does not look that neat
afterwards, but the decaying plants will provide a protective microhabitat for grass seedlings
to germinate. It will cover bare areas against erosion, provide nutrients from the decaying
material and will minimize the risk of spreading seeds when moving the plants around.
Piled-up plants may cause severe damage to the soil if they catch fire. Due to the volatile oils,
these piles creates a fire of such intensity that it will sterilize the soil beneath and leave large

bare patches that may be prone to erosion or infestation by weeds.

If there is a need to remove plants from the area where they have been cleared, take it to a
safe site where they can be burned without the risk of starting runaway fires. Old dams,
reservoirs, kraals or quarries will be ideal for this.

It is recommended that mechanical control is done early in the growing season to limit the

dispersal of seed during handling of the plants.

This method is ideal for low-density infestations of + 4000 plants per hectare.
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Follow up: Follow-up control can be done during the following growing season. New growth
will be easy to spot and can be chopped out or chemically controlled.
Seedlings and regrowth will also be vulnerable when browsed or trampled by

animals.

Resources needed

a) Pick or hoe

Hoe Pick

b) Labour

Targets:
0.1 ha /person/day depending on plant density, soil condition and climate.

A team of 10 workers can clear an area of +1 ha per day.

Risk & Hazards

a) Wrong application of method (not chopping deep enough, skip plants)

b) Climatic conditions like continuous rain will influence time frames.
c) Exhaustion of workers due to weather extremes.
d) Unmotivated workers due to the tedious nature of the job.
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MECHANICAL SLASHING

Method
= This method is mostly used to reduce plant material for two reasons:

o Better access to an area and to identify individual plants more clearly for control
actions by hand.

o Repetitive slashing (twice during the active growing season) put the Bankrupt
bush under stress and will eventually deplete the plant reserves to such an extent
that it will die.

= |f possible, this treatment must be done before the Bankrupt bush plants set seed.

= Slashed material will improve soil cover and reduce loss of soil moisture.

= Keep in mind that this is just an accessory method and cannot be used to effectively and
totally eradicate Bankrupt bush encroachment.
a) Slashing will have the biggest impact when done during the growing season.

Ill

b) Systematically work in strips through the area and note all “islands” that cannot be
reached by the tractor. Control plants in these areas as soon as possible before they
encroached into controlled areas.

c) Slashing during the growing season will unfortunately also impact negatively on the

grass sward, especially late in the growing season. Make sure that grasses will have

enough time to regrow and seed before winter.
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Veld slashed mid December 2015 to control Bankrupt bush.

Follow up: Will depend on the reason for slashing. If it was to get rid of biomass, follow

Resources needed

a) Tractor with slasher
b) Fuel for tractor

c) Tractor driver

Targets

Depends on the terrain, personal skill and experience of the tractor driver.

Risk & Hazards

a) Mechanical failure of tractor or equipment may cause serious delays

b) Cannot follow up with control quickly enough after slashing.

up with mechanical or chemical control as soon as regrowth started. If it
was to weaken plants, follow up after regrowth with another slashing.

Remember to control plants in the safe “islands” between slashed areas.
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¥ MECHANICAL ROLLER WITH BLADES

Method

This method is mostly used to break and crush the Bankrupt bush plants. At the same time,
the roller blades break the soil surface so that grass seeds present in the soil can germinate
more easily. It is claimed that, if the roller is used regularly on the same Bankrupt bush
infestation, the bushes will eventually disappear. This assumption has not yet been
scientifically proven, but studies are underway to investigate it. The roller can also be used in
combination with herbicides. The roller reduces the volume or area of the plant and the
regrowth can then be reached and treated more easily with herbicide - in this way the amount

of herbicide used can be reduced.

a) Ensure that the terrain is free of objects that can damage the roller.

b) Add the recommended weight to the roller by using bags filled with sand.

c) Cover an area systematically driving up and down in strips.

d) Adapt tractor speed to the most efficient impact of the roller on the ground.

e) Provide for a slight overlap between strips to ensure a full coverage of the area.

f) If possible, use this method before plants reaches flowering and seeding stages

Roller loaded with weights (sand bags) Roller with blades
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Plant canopy crushed and cut Regrowth easy to access and control

Resources needed

a) Tractor and roller
b) Fuel for tractor

c) Tractor driver

Targets

Depends on terrain, plant density, and personal skill and experience.

Risk & Hazards

a) Mechanical failure of tractor or equipment may cause serious delays
b) Rocks or rocky outcrops may damage equipment
c) Disk blades not touching the soil surface due to uneven terrain or very dense vegetation.

d) Damage to non-target woody plants.
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£¥ MECHANICAL PLOUGHING

Method

This option is mostly use to clean old cultivated fields from Bankrupt bush infestation

as preparation to establish pastures or crops.

b)

c)

d)

e)

Remember that a cultivation permit under CARA and NEMA may
be applicable to plough virgin land or to plough land that have
been cultivated more than 10 years ago.

If possible, do ploughing before the Bankrupt bush plants set seed.

Plant material worked into the soil will also improve organic content and fertility.

It will be crucial to monitor seedling recruitment during the first year after cultivation to
keep the land clean of any emerging Bankrupt bush plants.

If possible, it will be helpful to get rid of very dense stands of Bankrupt bush through
burning first. This may also limit the dispersal of seed during cultivation.

Pastures with a good crown cover or tufted pastures e.g. Eragrostis are usually better
equipped to compete with Bankrupt bush seedlings, while other pastures with sparse
cover e.g. Digitaria, will probably need a bit of support during the first year or two.

It is also very important to keep headlands free of Bankrupt bush.

Neglect to do so will re-infest cultivated areas and all efforts will be fruitless.

If disking found to be insufficient to cut very big stumps and roots effectively, rather use
ploughing as an option.

Remember that Bankrupt bush is also sensitive to high Nitrogen levels. Fertilizing
pastures will give the pasture a good start but negatively impact on Bankrupt bush

seedling recruitment and survival.
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Follow up: Will depend on the type of pasture or crop planted. Crop fields that are
cultivated every season will stay clean from infestation, but Bankrupt
bush seedlings need to be treated until permanent pastures take the lead

in competition. Keep headlands clean from any Bankrupt bush.

Ploughing may be more effective than disking

Resources needed

d) Tractor and disk or plough

e) Fuel for tractor

f) Tractor driver

Targets

Depends on field layout, plant density, soil type, personal skill and experience. A 60 kW
tractor with a three-disc plough will take approximately 1.7 hours to plough one hectare.
(DAFF 2015)

Risk & Hazards

e) Mechanical failure of tractor or equipment may cause serious delays
f) Planted pastures that establish very slowly will be at risk of Bankrupt bush infestation.

g) Disk blades not penetrating soil deep enough to cut off plant roots at the required depth.
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Selecting a suitable herbicide

An herbicide is a chemical that affects plants. Although there are a large variety of herbicides
available, they function in a limited number of ways, known as modes of action. These modes
of action determine how the herbicide controls weeds:

e by speeding up, stopping or changing the plant's normal growth patterns

e by desiccating (drying out) the leaves or stems

e by defoliating the plant (making it drop its leaves)

Herbicides can be classified according to how they are taken up by the plant. The main types
are:

e Contact - these kill plant tissue at or near the point of contact with the herbicide (they
do not spread around the plant). Therefore, they require even coverage in their
application.

e Systemic - these move through the plant tissues via the plant's circulation system, and
can be injected into the plant.

e Residual - these can be applied to the soil in order to kill weeds by root/shoot uptake.

They remain active in the ground for a certain length of time, and can control

germinating seedlings.

Herbicides also have differing selectivity, and can be categorised as either

e broad spectrum - working on a wide variety of plants or

e selective - working on a specific range of plants
For example some herbicides are effective on grasses, whereas others are more effective on
woody plants and will leave grasses intact to provide competition against re-establishment of

the woody plants.
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List of herbicides

Only some active formulas are registered for the control of Bankrupt bush. Please make sure
that the label or information pamphlet indicate Stoebe vulgare or Seriphium plumosum as one

of the target species for the specific herbicide.

Registered herbicides for control of Seriphium plumosum

Active ingredient Trade name Application

Metsulfuron-methyl Brush-off Foliar application

600g/kg Climax

Triclopyr 480g/L Garlon 480 EC Foliar application

Tebuthiuron 500g/L Limpopo SC Soil application

Molopo 500 SC

Tebuthiuron 200g/kg | Molopo 200 GG Soil application

CAUTION:

Herbicides are hazardous material and if not handled and applied correctly can lead to:

e Poisoning and killing people

Poisoning and killing animals
e Poisoning of water sources — stay away from wetlands, rivers, bore holes etc.
e Damage to non-target vegetation such as other woody shrubs or the grass sward

e Soil sterilization

e Very low success rate in killing target species @
e Over application and under application is a waste of money! ><
Training

According to legislation (Act 36 from 1947) all workers applying herbicide must be trained

in the safe use thereof and work under the control of a registered pest control applicator.
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Preparation and application of herbicide suspensions

When preparing suspensions it is very important to use good quality water. Use only water

of which the quality is suitable for overhead irrigation. Poor water quality may influence the

effectiveness of the suspension. In some cases it may be necessary to add a pH buffer to the

suspension. Consult your herbicide agent for more information.

If using foliar application, remember to add a wetting agent and an assimilation agent to

improve the uptake and effectiveness of the herbicide.

Mixing or spraying herbicide suspensions during very warm weather with high
temperatures can be extremely dangerous. Always use masks and protective
>< clothing when handling the herbicide, even when preparing the solution.

Rather spray early in the day when temperatures are still low.

Foliar application

Herbicide is diluted with water or another diluent as specified on the product label, and

sprayed over the foliage to point of runoff (until every leaf is wetted, but not dripping).

The method is most suited to shrubs and ensure complete coverage is achieved. Advantages
include speed and economy. Disadvantages include the potential for spray drift and off-target

damage.

Foliar spraying can be done in a number of ways, depending on the size of the plant or the
infestation. Blanket spraying, using a boom spray from a tractor or aircraft, can be used to

treat areas completely infested with the target plant, especially with selective herbicides.

For large infestations that need targeted applications of herbicide, a hose and handgun can
be used to spray solution from a herbicide tank and pump carried by a tractor or vehicle.
Smaller infestations can be sprayed using a backpack/knapsack spray unit. Spot spraying is
used to treat individual plants or areas that only have small clumps of

infestations.
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Remember that systemic herbicides will take a long time, even up to eighteen months, to
completely kill the target plant. Do not think that the control was unsuccessful or become

impatient and apply more herbicide. This will be catastrophic!

Grazing animals must be removed from the area for the period of time indicated on the label

of the product used.

Soil application

Over dosage is one of the biggest concerns when using residual herbicides, especially
herbicides in the form of granules. E.g. when placing a certain amount of granules per plant
instead of placing the recommended amount per area, one may easily over dose an area.

Make sure that the recommended dosage on the label is strictly applied.

Do not use this method on slopes with well-drained soils. The herbicide will move through

the soil profile down the slope and affect plants that were not targeted for control.
Clay content influence the effectiveness of herbicide absorption by the plant.

For the herbicide to move effectively through the soil profile, it is recommended that residual
herbicides are not used on soils with clay content higher than 20% or organic content of >10%.
Please use the guideline in Appendix B to assess the clay content of the soil before selecting

a suitable herbicide for the area to be treated.

Soil based suspensions needs to be washed into the soil by rain, it is recommended that it is

done just at the beginning of the raining season.

Most residual herbicides will stay active in the soil for up to 3 years and will kill seedlings soon

after germination.

In most cases, grazing animals will not be influenced by the herbicide and may continue

grazing in the controlled area, but check the label and remove animals if indicated as such.
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Method

= This method will work best in areas with an encroachment of <4000 plants/ha.
= |t can be used to apply either systemic (plant) or residual (soil) herbicides.

= Water to prepare suspensions must be provided.

a) Assure that all workers are supplied with protective clothing and each worker needs to
sign a register that he/she knows how to use the protective clothing and equipment for
their own safety.

b) Line up the workers and work through the problem area in an orderly and systematic

way. (See picture below)

c) For soil based herbicides, apply the recommended amount of millilitres in the centre of
the plant, as close as possible to the main root. Mature plants need to be “opened up” by
foot to get access to the centre.

d) For foliar applications, trying to reach all areas of the plant with the herbicide spray until

it start to drip from the plant.
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Container with coloured herbicide suspension and dosage syringe; Herbicide applied correctly into
the “opened-up” centre of the plant.

Spraying with a rucksack

Follow up: Residual herbicides have a long after effect in the soil that also Kkill
emerging seedlings after treatment and another application will not be
necessary for at least 2-3 years. Plant systemic herbicides do not have the

same long-term effect that residual herbicides have and follow-up will be

necessary in the next season. They will also NOT KILL seedlings that

emerged after treatment, so follow-up will be crucial to make a substantial impact.
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Resources needed

a) Herbicide suspension for foliar or soil based application

b) Water tank / cart with clean water to prepare suspensions [+ 300-400 L water/ha]
c) 5L Plastic containers and dosage syringes for soil based application

d) Rucksack for foliar application

e) Colour dye and wetting agent

f) Protective clothing

g) Trained labour with supervision

Targets

e Terrain and climate may have an influence on the work rate.

e Foliar application: + 0.5 ha / person / day @ 2500 plants/ha.

e Soil application: +2.5 ha/ person/day @ 2500 plants/ha

Risk & Hazards

a) Over dosage may endanger human, animal & plant life

b) Ineffective application may lead to no effect on target plants and waste of resources
c) Rainfall patterns, distribution, amount and intensity may not play along as predicted
d) Veld fires too soon after application of herbicides may decrease effectiveness

e) Not enough water available or accessible to prepare formulations

f) Plants get easily missed, especially in dense stands

Method

The main constraint for this method is the accessibility of the terrain. Mostly suited for
level topography with slopes <10% and easy access to a tractor with a boom sprayer.

= This method usually applies to areas with an encroachment of >4000 plants/ha.

= Water must be provided to prepare suspensions.

=  Remove animals from the treated area if recommended on the herbicide label.
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a) Ensure proper calibration of applicator nozzles on the boom sprayer — this is the key to
success!

b) Drive the tractor at the recommended speed and spray strips as wide as the boom sprayer
allows.

c) Avoid overlapping of swaths and close the nozzles while starting slow movement, turning

and stopping to prevent over-application.

d) Do not apply herbicides with a tractor mounted boom sprayer when wind speed is too

high.

. ;o I Yo

-

Islands of Bankrupt bush that were missed when treated with tractor mounted boom

sprayer.

Follow up: Control strips that were accidently missed as soon as possible. A follow-up
treatment during the next growing season to control seedlings is

recommended.

Resources needed

a) Herbicide suspension for foliar application or soil application
b) Water tank / cart with clean water to prepare suspensions [+ 200-400 L water/ha]
c) Tractor with calibrated boom sprayer (advice label directions or your nearest co-

operative for calibration instructions and support)
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d)
e)

f)

Fuel for tractor
Protective clothing
Trained tractor driver that will keep at the recommended speed for correct herbicide

application rates.

Targets

+ Half an hour per hectare at an application rate of 5km/h

Risks & Hazards

a)

Over dosage of residual formulations is one of the biggest concerns for this method. It is
extremely important to comply with the recommendations on the label of the product
that is used.

Mechanical failure of tractor or equipment may cause serious delays

Incorrect calibration of boom spray may cause over- or under dosage.

Challenges in the terrain like rocks or dongas may complicate accessibility.

Foliar applications may not be applied sufficiently to wet the plants completely

Rainfall patterns, distribution, amount and intensity may not play along as predicted.

Veld fires soon after application of herbicides may decrease effectiveness.

Method

This method applies to areas with an encroachment of <4000 plants/ha.

This method is recommended for areas which are difficult to access and where there is
no water available, or inaccessible for transport of water for the preparation of soluble
formulations.

Take into account that fire will destroy the active ingredient of the granules laying on the
surface, thus the area need to be protected from fire until the granules have been washed

into the soil by rain.
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b)

d)

Assure that all workers are supplied with protective clothing and each worker needs to
sign a register that he/she knows how to use the protective clothing and equipment for
their own safety.

One of the biggest challenges of this method is to know which plants have already been
dosed and which are not. If possible, the area can be divided with rope, markers,
flagpoles, chevron tape or even toilet paper, as long as it will enable the worker not to
double dose or miss plants during the process.

Line up the workers and work through the problem area in an orderly and systematic
way.
As illustrated in the photograph below, place the plastic pipe into the bush, right up to the

center of the plant. Scoop the correct amount of granules, or take from the bag and

deposit via the funnel and pipe to the center of the plant.
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Follow up: Most of these formulations have a long after effect in the soil and another
application won’t be necessary for at least 2-3 years. Due to the soil based
nature of the herbicide, it will also kill new seedlings. It is however
important to monitor the area for plants that may have been missed
during control and deal with them as well. After 3-4 years it is
recommended to rather use a foliar applied formulation to treat emerging plants,

which is less harmful to the environment and have a much shorter half-life.

Resources needed

a)
b)
c)
d)
e)

f)

Soil based systemic herbicide in granular form
Knapsack to carry granules

Funnel mounted on PVC pipe

Protective clothing

Markers (e.g. chevron tape)

Trained labour with supervision

Targets

+1-2 ha / person / day depending on plant density, terrain and climate.

Risks & Hazards

a)

b)

d)

Over dosage is one of the biggest concerns for this option. It is extremely important to
comply with the recommendations on the label of the product that is used.

Especially where a number of granules per plant are prescribed, the client must make
sure that IN TOTAL, the application PER HECTARE is not exceed.

Workers that are tired, unmotivated or poorly trained may over dose or under dose areas.
Rainfall patterns, distribution, amount and intensity may not play along as predicted.
Fire may destroy the granules.

The photograph below illustrates the effect of over dosage on natural veld
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Method

Aerial application may only be done by a registered Aerial Application Operator using a

correctly calibrated, registered aircraft according to the instructions of SANS Code 10118

(Aerial Application of Agricultural Pesticides).

f)

This method is usually used with Bankrupt bush densities of > 4000 plants / ha.

and where the terrain and topography made it difficult to reach by foot, vehicle or tractor.
This method will need access to water to prepare suspensions for foliar application.
Neighboring property owners need to be informed of the date and time of intended
control.

Ensure that the spray mixture is distributed evenly over the target area and that the loss
of spray material during application is restricted to a minimum.

Buffer and no treatment areas should be established around any sensitive resource

to be avoid. These areas may include water bodies, rivers, wetlands and other land
ownerships.

Stop spraying if the wind speed exceeds 15 km/h.

Stop spraying under turbulent, unstable and dry conditions during the heat of the day.

In case of soil applied granules, the aerial application can only be carried out by fixed wing

aircraft fitted with the specially designed application apparatus. Contact your supplier or

the registration holder for more information.
The target area must be clearly marked out and the markers used must be clearly visible

to the operator.

Fixed wing aircraft busy spraying herbicides
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Follow up: Monitor controlled area after a few weeks to identify islands that were
missed and control on ground with the method most suited for the

terrain.

Resources needed

a) Herbicide suspension for foliar application or granules for soil application
b) Water tank / cart with clean water to prepare suspensions [+ 30-35 L water/ha]
c) Airplane equipped with applicable herbicide spraying/application equipment.

d) Pilot must be a registered aerial application operator.

Targets
1 300 ha per day, depending on flying conditions.

Risks & Hazards

a) Drift of herbicides may cause damage to non-targeted areas
b) Unsuitable weather conditions may delay the operation

c) Calibration errors of application instruments may result in over- or under dosage.

Although farmers are using a wide variety of herbicide products, not all of them are registered
for the control of Seriphium plumosum. This section will only list 3 of the more popular active

ingredients used in Bankrupt bush control and that is specifically registered for this purpose.

During the compilation of this manual, there were various research trials going through the
last stages of testing and registering new formulations for the control of Bankrupt bush, so

please watch out for the launch of these products in the media.
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Metsulfuron-methyl

An organic compound classified as a sulfonylurea herbicide, which kills broadleaf weeds and
some annual grasses. It is a systemic compound with foliar and soil activity, that inhibits cell
division in shoots and roots. It has residual activity in soils, allowing it to be used infrequently
but requiring up to 22 months before planting certain crops (sunflowers, flax, corn, or
safflower). It has very low toxicity to mammals, birds, fish, and insects but is a moderate eye

irritant. (Wikipedia)

e Withholding period: Allow 28 days between application and grazing where product
has been applied to natural pastures.

e Slow acting therefore green leaves might still be present for several weeks after
application

e Ensure that thorough agitation of the spray mixture is maintained at all times.
Composition: Metsulfuron-methyl 600 g/kg
Preparation: 25 — 50g / 100€ water plus surfactant.

Application: Foliar spray. Apply approximately 250 — 400 €/ha depending on plant height,

growth habit and plant density.

Trade names: Forester; Climax; Brush-off (discontinued);

Tebuthiuron

Tebuthiuron suspension

A soil-applied herbicide (suspension concentrate) with long residual action for the control of

certain tree and shrub species as listed in natural pastures and non-crop areas.

e apply directly onto the soil at a recommended distance of 15 — 20 cm from the base
of the stem.

e Apply during spring or summer, as the product requires rain in order to become active.

e Fire may reduce the efficacy, particularly if it occurs before rain has leached the

herbicide into the top layers of the soil.
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Composition: Tebuthiuron 500 g/¢
Preparation: 28 / ha (boom spray).
Application: Tractor mounted boom spray: Apply in 100 to 150 € of water / ha.

Trade names: Limpopo SC; Molopo 500 SC

Tebuthiuron granules

e A soil applied granular herbicide with long residual action for the control of certain
tree and shrub species in pastures and on industrial sites.

e Apply during spring or summer, as the product requires rain in order to become active.

e Susceptible species normally die within 36 months of treatment, depending on soil
texture, species, tree size and effective rainfall.

e The residual action and efficacy may be impaired if fire occurs before rain has leached
the herbicide into the soil.

e Do not use on soil containing more than 35% clay. In such cases, consideration should

be given to a foliar treatment.
Composition: Tebuthiuron 200 g/kg
Preparation: None

Application: On soil at base of the plant. 1.5 g/plant (soil 0-20% clay) or 3 g/plant (soil 21-35%
clay); BE CAREFUL NOT TO EXCEED 5kg/ha (especially in very dense stands).

Trade names: LIMPOPO 200 GG

Triclopyr

A systemic emulsifiable concentrate herbicide for the control of woody plants and weeds as

listed for forestry, grass pastures, industrial areas and sugarcane.

e Apply to actively growing plants ensuring a thorough wetting.

e Limited regrowth may occur requiring a follow-up treatment.
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e Do not transfer livestock from treated grazing areas (or feeding of treated grass) onto
sensitive broadleaf crop areas without first allowing 7 days of grazing on an untreated
grass pasture. Otherwise, urine and manure may contain enough herbicide to cause

injury to sensitive broadleaf plants.
Composition: Triclopyr (Pyridyloxy Compound) 480 g/
Preparation: 500 mA (0.5 % mixture)

Application: Foliar spray; ensure a thorough wetting

Trade names: GARLON 480 EC

Method

= The use of animals will not eradicate Bankrupt bush completely, but it can be a very useful
tool in the process of manage encroached veld.

= By excluding all utilization from encroached veld will NOT make the Bankrupt bush
disappear!

= Under-utilized veld provides a “safe haven” for vulnerable Bankrupt bush seedlings to

germinate and survive.

a) Continue with normal grazing practices to the benefit of the grass sward, especially where
encroachment does not yet reached levels of more than 4000 plants/hectare.
b) Intensive utilization inhibits the growth of Bankrupt bush in the following ways:
i.  The trampling action of animal hoofs destroy seedlings
ii. Trampling also opens up the canopy — favouring the grasses and disfavour
Bankrupt bush seedlings.
iii.  Trampling also break up old, large Bankrupt bush plants, and by continuing to do

so, discourage growth and weakening the plants.
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c)

d)

f)

iv.  Animal dung and urine increase the organic status of the soil, creating a non-
favourable environment for Bankrupt bush.

Some animals, like sheep, specifically browse young inflorescences, preventing the plants
to reproduce through seed.
Most livestock will however not browse Bankrupt bush by choice, but will take an
occasional bite from young plants.
Trials showed that, where large amounts of animal dung were scattered onto encroached
land, the Bankrupt bush started to suffer and decrease in numbers due to the high organic
content as well as the strong competition from the grass sward.

Some game species, however, like Eland and Rhinoceros will browse Bankrupt bush.

Bankrupt bush topped by livestock.
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Follow up Trampling of plants can be done regularly through the growing season. The
idea is to prevent the plants from reaching maturity and produce seed.

Continue normal grazing cycles to maintain grass sward health.

Resources needed

a) Grazing/Browsing Animals (Cattle/goat/sheep)

b) Electric fencing (only when lacking infrastructure like camps)

Targets

Animal herd size, camp layout and grazing system will determine the area that can be
handled.
Risks & Hazards

a) Animals that are too long in very poor veld will lose condition. Ensure that animals got

access to good grazing between periods on encroached veld.

IMPORTANT

v’ Before any controlled burning, it is mandatory for the land user to apply for a burning
permit at the Department of Agriculture, Forestry & Fisheries. (Regulation 12 of the
Conservation of Agricultural Resources Act (Act 43 of 1983)).

v’ It is also mandatory to get permission from the local Fire Protection Agency (FPA).

v It is also mandatory to inform all adjacent land owners of your intent to burn veld,
including the proposed date and time.

v Burning will only be allowed on days with a safe “fire index”, as issued by the SA
Weather Services.

v' Adequate fire breaks need to be in place, to safeguard the land owner against legal

action.
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Method

b)

c)

This option is mostly used for two reasons:

o To remove moribund material and expose individual plants more clearly for

control.

o Regrowth of plants will assimilate herbicides faster and more efficiently.
Remember that the use of fire will NOT completely kill Bankrupt bush plants
Due to the growing points of the plant that are safely hidden beneath the soil surface, it
will survive the fire and will start to regrow within a week from burning.
Due to the volatile oils in Bankrupt bush, the plants burn with a ferocious fire and proper

precautions need to be taken.

Burning must preferably take place during winter, to minimize damage to other natural
vegetation.

Although burning during the active growing season may even kill Bankrupt bush, it will
also damage other natural vegetation and may even kill the entire grass sward that will
lead to bare soil and erosion hazards.

Research shown that burning in early spring (September — October) will effectively Kkill

most seedlings.

Bankrupt bush burning.
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Regrowth one week after burning

Follow up After burning, follow up with mechanical or chemical control as suited best for

the specific circumstances.

Resources needed

a) All relevant permissions and documentation
b) Firefighting equipment

c) Firefighting team

d) WATER! WATER! WATER!

Targets

Areas as large as that can be safely managed by the fire protection teams.
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Risks & Hazards

a) Run-away fires may result in damage to adjacent properties and legal liability.
b) Damage to the grass sward when burning at the wrong time of the year.

c) Injury to people and animals is safety regulations are not followed properly.

In some cases, especially where Bankrupt bush stands were so dense that it already pushed
out all other vegetation, that one may end up with bare soil after control. In most cases, the
seedbank of other vegetation will still be present and viable, but soil needs to be protected

against erosion during the period of seedling germination and establishment.
The importance of COVER

The most important aspect of soil health and rehabilitation is to COVER bare soil as quickly as
possible and KEEP IT COVERED. This cover acts like a band-aid to the soil and has the following

advantages:

e Improves nutrient and water retention in the soil.

e Encourages favourable soil microbial activity and wormes.
e Suppresses weed growth.

e Reduces evaporation.

e Prevent soil erosion

e Adds nutrients to the soil.

OPTIONS:
1. Do not remove plants after control
2. Protect the soil with any other brush or mulch

3. Reseed area with indigenous grass species if seedbank is too depleted
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. %35 EXPENSES

Labour

Labour is probably the biggest expense when controlling Bankrupt bush, either mechanical
or using herbicides. Teams usually consists of 10 - 16 people. Workers are usually employed
from two sources:

i) Government Expanded Public Works Programme (EPWP)
The minimum wages for EPWP from March 2020 will be R 11.42 per hour or R91.36/day
i) Private employment

The minimum wages for farm workers from March 2020 will be R 16.68 per hour or R
149.44/day

Other costs involved transport to the site, protective clothing and equipment.

Herbicides

Herbicides are expensive, and that is why it is important to use it correctly, in the prescribed
dosages and on the right time with the required follow-up. Failure to do so will result in

fruitless expenditure, and no one can afford that!
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ANNEXURE A1l. English survey form

i sy agriculture,
Bankrupt bush / Slangbos survey iy forestry & fisheries
Farm information \@ REPURIC OF SOUTH APRICA
FARM NAME (as in title deed):
FARMNO: PORTION NO:
DISTRICT OR NEAREST TOWN:
GPS LOCALITY: South (S) - Survey date

East (E)

Owner / Manager

NAME:

CONTACT NO:

E-MAIL:

Bankrupt bush / Slangbos
Hectares Density:

HECTARES ENCROACHED: encroached (Plants/ha)
NATURALVELD
CULTIVATED/OLD FIELDS
TOTAL ha

DENSITY GUIDE: 1 plant/ 1m? = 10000 plants/ha
1 plant/2m? =5000 plants/ha
1 plant/ 4m? =2 500 plants/ha

DID YOU TRY TO CONTROL THIS PLANT IN THE PAST? Y N

WHAT METHODS / HERBICIDES DID YOU USE?

WHAT WAS THE SUCCESS RATE? %

Thank you for your time and information provided
Please send completed form to: PaulA@daff.gov.za  or Fax to: 012 329 5938



ANNEXURE A2. Afrikaanse opname vorm

«p agriculture,
Bankrotbos / Slangbos opname wly forestry & fisheries

Dagarntment
Agrodivre. Forestry snd Fistwnas

Plaasinligting N REvuBLIC OF SOUTH AFRICA
PLAASNAAM (titelakte naam):

PLAAS NO: GEDEELTE NO:

DISTRIK OF NAASTE DORP:

GPS LESING: Suid (S) - Opname datum

Oos (E) [ 1

Eienaar / Bestuurder

NAAM:

KONTAK NO:

E-POS:

Bankrotbos / Slangbos
Hektare Digtheid:
HEKTARE INGENEEM: ingeneem (Plante/ha)
NATUURLIKE VELD
BEWERKTE / OU LANDE
TOTAAL ha

DIGTHEIDS INDEKS: 1plant/m? =10000 plante/ha
1plant/2m? =5000 plante/ha
1plant/4m? =2500plante/ha

HET U HIERDIE PLANT AL BEHEER IN DIE VERLEDE ? J N

WATTER METODES / GIFSTOWWE HET U GEBRUIK ?

WATTER SUKSES HET U BEHAAL ? %

Dankie vir u tyd en die inligting wat u verskaf het.
E-pos asb hierdie vorm aan: PaulA@daff.gov.za of Faks na: 012 329 5938
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ANNEXURE B. Soil clay percentage test

[A] Take a handful of soil and wet it so that it begins to stick together, but without sticking to your
hand.

B G

[B] Roll the soil sample into a ball about 3 cm in diameter;
[C] Put the ball down...

If it falls apart, it is sand [< 10% Clay]
If it sticks together, go on to the next step.

[D] Roll the ball into a sausage shape, 6-7 cm long ...

e If it does not remain in this form, it is loamy sand [10 — 15% Clay]
e If it remains in this shape, go on to the next step.

[E] Continue to roll the sausage until it reaches 15-16 cm long ...

e If it does not remain in this shape, it is sandy loam [15 — 20% Clay]
e If it remains in this shape, go on to the next step.

[F] Tryto bend the sausage into a half circle ...

e If you cannot, it is loam [20 - 25% Clay]
e If you can, go on to the next step.

[G] Continue to bend the sausage to form a full circle ...

e If you cannot, it is heavy loam [25 — 35% Clay]
e If you can, with slight cracks in the sausage, it is light clay [35 — 55% Clay]
e If you can, with no cracks in the sausage, itis clay. [>55% Clay]
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