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Introduction 

Weed control very often attracts a low 
priority, and so is often approached as 
nothing more than a remedial measure 
well after the weeds have become a 
serious problem. At this stage, effective 
economic control may no longer be 
possible. 

Weed control can best be considered 
as manipulation of the environment to 
the detriment of weeds whilst main
taining a suitable environment for the 
development of desirable plants. It can 
be achieved in one or more of four 
ways: management (which should play 
a large part in weed control especially 
in cropping situations), mechanical 
(including slashing and burning), 
chemical (herbicides) and biological 
(using insects or diseases against the 
target weeds). 

The low priority given to weed con
trol usually means that a remedial 
approach has to be taken, mainly by 
chemical measures. Safe, economic and 
effective chemical weed control de
mands a high level of expertise, and 
people using herbicides must do so 
without causing hazard to themselves, 
the public or the environment. 

PlannIng and costing weed 
control operatIons 

Any control programme requires plan
ning and costing, whether it be for a 
small area such as a domestic lawn or 
for a large scale problem such as the 
control of parthenium weed in the 
Central Highlands of Queensland. The 
purpose of planning is to bring to
gether all the relevant information so 
that the programme developed will 
fulfil the requirements of the client as 
closely as possible. To achieve the best 
result at minimum cost and hazard to 

the environment, such a programme 
should be practical, economical, effect
ive and within the limits of all con
straints, including equipment, man
power, and finance. 

The first step in planning any opera
tion is to identify the objective; usually 
this is not weed control at all but the 
retention or development of a situation 
which is being hindered by the presenoe 
of weeds. The weed control input is 
usually needed only to remove this 
constraint. The ultimate objective of 
the programme must be obtained from 
the client. It is always useful at this 
point to identify positively the weed or 
weeds involved, and to understand 
both the problem they are causing the 
client and their growth and reproduc
tive patterns and seasonal cycles. 

Planning requires knowledge of the 
system, problems and possible solu
tions and decision making. The basic 
steps to follow when developing a plan 
could be: 
1 recognize the problem; 
2 collect all available information 

relating to the problem; 
3 carefully evaluate the information 

and disregard any which is irrele
vant; 

4 make decisions based on the avail
able data; 

5 prepare a plan based on these 
decisions; 

6 develop procedures for the guid
ance of others who will effect the 
plan; 

7 monitor the results and adjust the 
plan if necessary to achieve the 
stated objective; and 

8 follow up to ensure that the plan is 
effectively maintained. 

To enable good decision making 
based on complete information, the 
planner will need to consider the pro
visions of various Acts and Regulations 
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that may apply. These will vary from 
State to State, and a good knowledge 
of all appropriate legislation is essen
tial. An understanding of costing is 
necessary to enable realistic estimates 
and the achievement of best possible 
results at minimum cost. Complete and 
accurate physical and financial records 
must be kept as an aid to costing. 
Figure 1 is an example of a herbicide 
application record sheet that fulfi ls the 
requirements of the Agricultural 
Chemicals Distribution Control Act in 
Queensland and includes other items 
which give a more complete record of 
each operation. 

To be of any value, the record of 
each job (no matter how large or small) 
must be complete, accurate, and made 
immediately on site upon completion 
of the job. Completed record sheets 
ensure that nothing is overlooked or 
forgotten by the field operator and 
standardize recording by all operators 
working for the same employer. 

Accurate costing of any job requires 
the completion of a job cost sheet 
(Figure 2), which the supervisor fills 
out for later cost extension by a cost 
clerk. The time, labour and spray plant 
used on the job and the type and 
amount of herbicide used are obtained 
from the operator's record. The super
visor also adds his time and transport 
commitment before the sheet is closed. 
The final job cost is obtained byapply
ing the current cost of labour, plant 
hire, transport, materials and adminis
tration and supervision costs to the 
actual quantities used. Oncost on 
wages to cover such benefits as annual 
leave, sick leave, holiday loading, public 
holidays and long service leave is then 
usually applied as a percentage. 
Administration and supervision 
charges are usually also applied as a 
percentage to cover such expenses as 
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FlgUN 1 Record of herbicide application 

telephone and postage, insurance, 
stationery and wages of clerical staff. 

Various factors may emerge from 
these records that assist in formulating 
a plan to deal with a weed problem. As 
an example in Brisbane, financial 
records of a control programme against 
groundsel bush and annual ragweed 
using 2,4-0 showed that the actual cost 
of herbicide represented less than 5." 
of the total cost of the job. The obviow 
areas where most savings could bt 
effected were in the areas of labour and 
plant hire. The equipment in general 
issue was modified and the men re
trained to take advantage of these 
modifications, and later examination 
found that, although the relative cost 
of herbicide had only risen marginally 
to just over 5.,. of the total, the cost 
per hectare had fallen from $94 to $70. 

.......... ......... SignKI ..•. 

By taking this a step further and using 
machinery instead of labour (i.e. boom 
spraying instead of hand spraying) 
wherever possible, the cost dropped to 
$20 per hectare and the herbicide costs 
rose to approximately IS.,. of the total 
cost of the operation. Had Roundup 
been used, the cost of herbicide may 
have represented 80.,. of the job cost 
and so the area of greatest savings 
would have been choice of herbicide, 
not use of labour; under those condi
tions, most efficient use of the herbi
cide would be indicated. 

PlannIng small scale weed 
control operatIons 

The only information now lacking to 
enable development of a plan is that 
pertaining to the site, and this is best 

gained by an on-site inspection. Both 
site and adjoining areas must be con
sidered, and some questions to ask 
when deciding what herbicide or herbi
cides to use might be: 
o Are there any desirable trees or 

shrubs on the site? 
o Are there any trees or shrubs on 

adjoining premises whose root 
systems may extend into the 
proposed treatment area? 

o Has the site been filled and, if so, 
is the fill of sand or ash? 

o Has the site been burnt off recently 
and, if so, when? 

The use of soil residual herbicides 
may not be possible when there are 
desirable trees or shrubs on the site or 
on adjoining premises, or if the land 
has been filled with sand or ash or has 
recently been burnt off. The presence 
of drains or watercourses or the 
proposed use of the site may also pre
clude the use of residual herbicides. 

When making an on-site inspection, 
look for any features that may influ
ence the decision to use or not to use 
a particular herbicide. For example, on 
an industrial site the past practice may 
have been to control unwanted vegeta
tion in internal earthformed drains by 
treating them with waste oils; any 
water-carried herbicide then sprayed on 
to that area may remain on top of the 
oily soil surface to be available for 
transportion with run-off water the 
next time rain falls. Should a powerful 
root-absorbed residual herbicide such 
as karbutilate be used, considerable 
damage may result some distance from 
the site. 

During the on-site inspection, 
examine such factors as vehicle access, 
topographical problems such as creeks, 
gullies, swamps and steep slopes, the 
density of the vegetation, the avail
ability and suitability of water for 
spraying, any areas where damage may 
occur such as lawns, fern houses, flower 
beds, down-stream water gardens or 
nurseries, and any other obstruction 
such as irrigation lines, hydrants or 
shallow tile drains in cultivation that 
should be avoided. Consider whether 
the equipment available for the job is 
suitable. 

Once all available information is 
obtained regarding the weed problem, 
the herbicides available, application 
techniques, safety precautions and the 
site and the client's requirements are 
established, planning can proceed. 
Planning is a commonsense process 
and should be taken one step at a time. 
Decisions must be made on questions 
such as: 
o What herbicide should be used and 

why? Is it registered for the pur-
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Figure 2 An Eradication Order which p r()OJideG an example of a job cost sheet 

pose? At what rate will it be used? 
How much will be required? 

o Is it in stock or does it have to be 
ordered? When will it be delivered? 

o Is suitable application equipment 
available? If not, can existing 
equipment be modified to do the 
job or should suitable equipment 
be hired? Is the equipment opera
tional? Are suitable nozzle tips 
available? 

o Is trained manpower available? Are 
equipment and manpower already 
committed, and if so, when will 
they become available? 

o What is the expected weather pat
tern for that period? 

o Where is suitable water available? 
o What safety precautions will be 

required? Where and how are 
empty drums or containers to be 

disposed of? Where and how will 
excess spray solution (if any) be 
disposed of? 

o Will the equipment require calibra
tion? 

When all these questions have been 
answered, it should be possible to 
produce a suitable plan to carry out the 
task and to supply an accurate estimate 
of the cost. 

Example 
You are a weed control contractor from 
whom a client requests a quote to 'get 
rid of the weeds' on a block of land 
he has recently purchased. From dis
cussion you find that the land has been 
part of a dairy until recently, and that 
the client wants to establish a turf 
farm. The area to be treated is 10 ha. 

Inspection of the site shows that the 
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dominant species is paspalum and the 
land is relatively fiat. tt io situated on 
the corner of two roads, so that access 
presents no problem and you are able 
to check the approximate area by using 
the odometer on your car. 

A knowledge of herbicides shows 
that several could be used to destroy the 
;:>aspalum, but since the client wishes 
to establish a turf farm soil residues 
would be unacceptable. The herbicide 
decided on is Roundup, and the rate of 
application recommended by the 
manufactuer is 6 L ha-t • You would 
therefore require 60 L to do the job, 
but your stock holding is only S L. The 
supplier has sufficient stock but it 
would take 3 days from receipt of order 
to deliver the product. The current 
price of this amount of herbicide is 
checked. 

The equipment available within your 
organization consists of a S m boom 
and hand held gun, but the area could 
be treated most efficiently using a large 
boom sprayer. The pump capacity is 
36 L min-t , which is adequate for 
spray guns but barely adequate for the 
S m sprayer, which cannot be modified 
to reduce the time needed for treat
ment. Another contractor has available 
a IS m boom sprayer which is available 
in 7 days at a hire rate of $SO per hour, 
plus $SO per hour travelling time. The 
tank capacity is 1800 L and, as the 
boom sprayer is being used on a similar 
task, it is calibrated to apply 
2S0 L ha-t at 4 km ha-t • The rate is 
suitable also for your task. The other 
contractor would be able to start opera
tions at 6.00 a.m. or earlier so that 
spraying can take place with the 
minimum of interference from wind. 

Using the IS m boom at 4 km ha-t 

it will take I v.. hours to treat the pad
dock using 21 passes. Thrn around 
time at the end of each run has to be 
calculated and included in your esti
mate of cost and I hour is allowed for 
this purpose. Suitable water is available 
in an adjoining paddock also owned by 
the client, and you calculate that it will 
take no more than 30 minutes to fill the 
tank and S minutes to travel each way 
to the water point which will have to 
be visited twice, thus requiring a time 
allowance of 80 minutes. 

To assist the operator you will have 
a man on site for 4 hours to mark the 
centre line of each run. He is paid $S.50 
per hour, and transport time and costs 
to and from the site will have to be 
included. The total distance to the site 
and back to your depot is 10 km, and 
transport costs are 20¢ per km. Your 
supervisor will also visit the site and 
will spend at least an hour on site. His 
rate of pay is $7.00 per hour, and his 
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transportation time and costs will have 
to be included. Oncost on both wages 
will then have to be calculated and 
included, presently at 45"70. Admini
stration and supervision charges will 
have to be calculated and included, and 
this is likely to be about 10%. 

The resulting figure represents total 
costs and does not allow for such 
things as return on capital or profit, 
which will then be added as a percent
age of the total cost. 

Planning large scale weed 
control operations 

Jobs obviously differ in their com
plexity and magnitude, and the amount 
of planning required to control a weed 
problem along a fence line on an indus
trial site will be different to that 
required to treat several hundred kilo
metres of railway right-of-way. Quite 
apart from the rail traffic that must be 
considered, resupply of water and 
herbicides and rest periods and perhaps 
overnight accommodation for the crew 
will also have to be considered. Varia
tions in soils, rainfall, temperature, rate 
of evaporation and vegetation are likely 
to be encountered, and all must be 
considered. Such variations may dictate 
alteration in the method or time of 
spraying, the herbicides used or their 
rates. 

The basic steps of planning such an 
operation remain the same as for a 
smaller job. It is still necessary to 
collect all available information 
relating to the problem and to suitable 
herbicides, equipment, land utilization, 
topographical features and climate, and 
to subject this information to the same 
decision making process. 

Maps of suitable scale are an advan
tage when collecting information on 
this larger scale and should show con
tours. watercourses. road or rail 
systems and property boundaries. They 
should be marked with the location 
and type of weed infestation, resupply 
points and so on. 

Railway rights-of-way, main roads 
and power transmission easements 
extend over great distances and may 
vary considerably over their length in 
topography and adjacent land utiliza
tion. Different sections may require to 
be treated in different ways or with 
different herbicides. It would be unwise, 
for example, to use powerful soil 
residual chemicals on the verges of 
main roads in mountainous areas 
because of serious soil erosion that may 
result, whilst on steep slopes the only 
practical way of treating trees and 
shrubs under power lines may be by 
stem injection or cut stump. 

Public organizations must control 
vegetation without damage to adjoin
ing areas, and planning must consider 
any especially sensitive areas. Certain 
sectors may have to be treated during 
certain times of the year to take 
advantage of suitable soil moisture or 
to avoid seasonal rain periods or the 
proximity of sensitive crops, and this 
consideration must also he worked into 
the plan. As the plan begins to develop, 
further problems may become appar
ent. It may be necessary, for example, 
to enlarge or supplement the water 
carrying capacity of the spray unit 
because the distances between water 
points is too far for the calibrated 
carrier rate required. or more labour 
may be needed for hand operations in 
mountainous country. Setting priorities 
and applying resources to sectors in a 
particular order will ensure that the 
maximum result is obtained at mini
mum cost. 

It is necessary to keep accurate 
records of the areas treated to ensure 
that the total area is covered. A simple 
way of maintaining the overall plan is 
to mark each map in a distinctive 
colour as the areas are treated on a unit 
basis. It is advisable to keep a duplicate 
map to safeguard against the loss of a 
map and all the information that it 
contains. 

Planning a series of jobs 
throughout the year 

Local authorities as well as contractors 
may engage in chemical weed control 
on a large scale, for example against a 
particular noxious weed throughout 
their entire area. They may also need 
to control unwanted vegetation on road 
verges to improve traffic visibility or the 
flow of water in roadside channels. 
Such weeds as burr medic or bindy-eye 
may cause complaints in public swim
ming pool areas or parks and require 
control. Weeds in a council's nursery. 
parks and Botanic Gardens may also 
require attention. 

All of these operations require the 
development of individual plans which 
must be fitted into an overall plan so 
that the best results are achieved in 
each situation. This requires allocating 
priorities wherever necessary. A typical 
series of jobs carrried out by or on 
behalf of the Brisbane City Council in 
a year would be as follows: 

Control of groundsel bush is conducted 
throughout the year. with operations 
during May to September being directed 
towards wet and swampy areas of dense 
and mature infestation. during Decem
ber and January in cropping areas to 

take advantage of the few susceptible 
crops then present. and during the other 
periods to areas cleared in previous years 
to prevent re-establishment. During July 
and August spraying is directed against 
burr medic and bindy-eye in festations in 
shut down public swimming pools and 
in parks; and from August to October 
against unwanted vegetation in drains, 
since this period has the least rainfall yet 
allows sufficient time for re-establish
ment of vegetaion cover for erosion 
control during the wet period of Decem
ber to February. From October to March 
operations are directed against aquatic 
weeds in ornamental lakes. Weed control 
continues on priority road margins on 
a year round basis. Other small jobs 
have to be undertaken from time to time 
and priorities have to be considered and 
allocated accordingly. 
A year planner is a valuable aid to 

planning and to communicating the 
overall plan to field supervisors, for 
arranging for maintenance and repair 
of equipment, and for advance order
ing of herbicides to be used on each 
task. 

In the case of a local authority 
operating against a declared noxious 
weed growing upon private property, a 
notice must be served upon the person 
reponsible which gives a period by 
which he must have controlled the 
weeds, and it is only after this period 
has elapsed that the local authority has 
the power to enter the land and carry 
out the necessary work. But first the 
location and density of noxious weed 
infestations must be surveyed, and this 
is best carried out using sub-divisional 
maps of suitable scale. After the survey 
it also takes time to compile the necess
ary information, to obtain the local 
authority'S approval to serve a notice 
and to actually produce and serve it. 
If it is intended to direct your opera
tions against a particular declared 
noxious weed during a particular 
period, the surveys should be advanced 
by 8 to 12 weeks to allow for such 
delays and for the time specified in the 
notice during which the land holder 
has an opportunity to do the job him
self. It may be necessary to develop two 
plans, one for the actual field operation 
and one for the logistic and administra
tive tasks. 

Different jobs will bring forth prob
lems characteristic of that type of job. 
For example, in a crop situation only 
certain herbicides may be used, and 
only at a certain stage in the crop's 
development. Where irrigation waters 
are treated, special care must be taken 
to avoid damage to any crop; timing of 
spraying then becomes important and 
it may be necessary to warn water users 
in advance and advise them again when 
it is safe to irrigate. 

! 
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Supervision 

Once the plan is developed it must be 
properly executed to achieve the objec
tive. If the job goes well in the field, 
everyone involved experiences job satis
faction. The good field supervisor aims 
for a team of operators who can work 
together and who take pride in their 
job. This is assisted by communication 
and man management, since even the 
best plan is of little value unless it is 
communicated to the field staff. 

Depending upon the size of the job 
and hence the size and complexity of 
the plan, communication may be by 
verbal discussion and direction or by 
a series of written instructions. Each 
instruction should be clear and concise 
and should follow the order of events 
set down in the plan. The plan should 
be reduced to a series of instructions 
in the correct order, and after this 
information is communicated clearly 
and concisely to the field supervisor, 
make sure that he understands each 
step, why things have to be done in the 
stated sequence or why certain things 
must not be done. The better the field 

Glossary of Terms 

Early post-emergence - Applied during 
the cotyledonary growth phase after emerg
enCe of crop or weed seedlings. 

Ecoclimate - Climate within a plant 
community, e.g. a crop. 

Ecology - The study of the relationship 
between a plant or animal and its surround
ings. 
The study of the environmental factors 
(components) which influence the density 
and distribution (occurrence in a place) of 
the pest. 

Economic poison - The term formerly 
used for 'pesticides'. 

EfHuents - Emissions of unwanted or 
waste products - materials allowed to 
escape into the environment. 

Emerge - The act of appearing, as when 
a young plant breaks through the surface 
of the soil. 

Emergence - The time when the first 
leaves of a plant come through the ground. 

Emergent - Seedlings which have 
recently appeared above ground. Plants 
which grow out of and above water. 

Emersed - Standing above and out of 
water, as the stems and leaves of some 
aquatic weeds. 

Emersed plant - A rooted or anchored 
aquatic plant adapted to grow with most 
of its leaf-stem tissue above the water sur
face and not lowering or rising with the 
water level. 

supervisor understands the plan, the 
better able he is to implement it cor
rectly, thus ensuring that the objective 
is achieved. 

It is then up to the field supervisor 
to implement the plan and communi
cate each step to the field staff. Three 
basic characteristics can be of great 
advantage to the field supervisor at this 
point: discipline, morale and efficiency. 
A high standard of discipline is the 
basis of efficiency and leadership. The 
men should follow orders out of 
mutual respect, pride in the job, and 
their own self-discipline. Morale comes 
from self-confidence and willingness to 
identify with a team, and from each 
man in the team knowing and perform
ing his job. It depends on how each 
man feels about himself and about the 
other men in his team and his super
visor, and is improved if rnen feel that 
they are doing a worthwhile job. 

To achieve and maintain a well dis
ciplined and efficient team with high 
morale, the supervisor must have 
several important attributes. He must 
know his job thoroughly yet recognize 
his own strengths and weaknesses, and 

Emulsifiable concentrate - A clear 
homogeneous solution of active constituent 
in solvent and emulsifiers for dilution with 
water to form an emulsion prior to applica
tion. A single phase liquid system having 
the property of forming an emulsion when 
mixed with water. 

Emulsifier - A surface active substance 
which promotes the production or mainten
ance of a fine dispersion of one liquid in 
another. 

Emulsion - A fluid consisting of fine 
droplets of one liquid dispersed evenly 
throughout another liquid. 
Ready to use, cloudy fluid consisting of one 
liquid dispersed with another (oil in water 
or water in oil) with active constituent in 
either phase. 
An intimate dispersion or mixture of two 
liquids which will not normally mix freely 
with each other. If the emulsion is unstable, 
the two components separate into layers; if 
it is stable, they do not separate. 

Emulsion, oil-in-water - A fluid, hetero
geneous formulation consisting of a dis
persion of fine globules of an organic liquid 
in a continuous aqueous liquid phase, 
dilutable with water. 

Environmental pollution - Undesirable 
levels of pesticides in air, soil, water, 
vegetation and animal life. This encom
passes man, his food and his habitat. 

Environmental st udies - Scientific 
studies carried out to determine whether a 
proposed chemical application is likely to 
have any adverse effect on the natural 
environment and, if so, what and to what 

Australian Weeds Vol. 3(3) 1984 101 

he must know his men, use each one's 
talents to best advantage, and not push 
them into situations they cannot 
handle. The supervisor sh0uld put the 
men's interests first, making sure they 
have the necessary equipment for the 
job, that safety and first aid equipment 
are available, and that they have every 
assistance possible. The men should be 
kept informed of the overall objective, 
the plan in general terms and each 
individual step, and should know what 
is expected of them. The field super
visor should develop a team spirit, 
spread the work fairly, and not give 
impossible tasks. Both the field super
visor and the planner should accept 
responsibility if the plan fails and 
investigate the cause. The field super
visor must take nothing for granted, 
think ahead, plan each step carefully, 
issue clear instructions and ensure that 
each instruction is carried out. 

The job is not finished until all the 
paper work is completed. This must be 
done completely and quickly, for in 
many cases the records represent in
come to the organization. 

extent. Studies designed to avoid unaccept
able environmental damage from chemi
cals. 

EPA - Environmental Protection 
Agency of the United States. 

Epidermis - The outside layer of cells 
or skin of plants and all animals including 
man. 

Epinasty - An abnormal downward 
curving growth or movement of a leaf 
resulting from more rapid growth of cells 
on the upper than on the lower side of the 
leaf stalk. 

Epiphyte - A plant that grows upon 
another plant (or on a building or telegraph 
wire), which it uses as a mechanical support 
but not as a source of food. 

Eradicant - A pesticide which will 
eradicate a pest and not merely act as a 
preventive or protectant. 

Established plants - Plants that have 
passed beyond the seedling stage. 

Evaporate - To form a gas and dis
appear into the air; to vaporize. 

Evaporation - The process of a solid or 
liquid turning into a gas. 

Exposure - When contact occurs with a 
pesticide through skin (dermal), mouth 
(oral), lungs (inhalation, respiratory), or 
eyes. 

Exudate - Any material or substance 
formed inside a plant and discharged 
through a natural opening or an injury; 
particularly a liquid discharge from 
diseased tissues. 


