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Summary 
Controlled release technology is being de. 
veloped to enable herbicides to be released 
at the doses and sites where they are most 
effective. A controlled re lease formulation 
of trifluralin has potential to increase the 
selectivity of the herbicide and to reduce the 
need for cultivation. Five tonnes or the new 
formulation is being test marketed in 1990. 

What is controlled release technology? 
Most agricultural chemicals do nol have a 
controlled release and so once they hit their 
target they are fully avai lable to it. Of course, 
10 control the target they may still have to 
penetrate a waxy leaf surface or a woody 
stem, etc. but this is not considered as part of 
its release. Some chemicals bind 10 the soil, to 
organic matter or to a leaf surface to become 
avai lable again at some later date - this is an 
altered release but scarcely a controlled re
lease. 

Controlled release technology changes the 
delivery of a chemical by binding it to a car
rier from which it is released at some particu
lar time. This carrier can either fully encase 
the chemical, e.g. capsules used in human 
medicine, or havc the chemical somchow ab
sorbed onlO its surfaces. Veterinary and 
human medicine has made great advances 
using this technology enabling chemicals to 
be released at the doses and at the sites 
where they 3re most effective. 

Agricultural chemicals rarely have the 
profit margins of medicines and so the con
trolled release technology used with them 
has been far more limited. Two main ap
proaches have been takcn: 
I . Encapsulation which is expensive, and so is 

suited only 1O products with the greatest 
profits, e.g., in the turf industries, and 

2. The use of inexpensive matrices used to 
bind up the cbemical. 

Two such matrices used arc starch and bark 
both of which are readily available in large 
quantities, they are cheap and will take up 
many agricu ltural chcmicals. Their disadvan
tages are poor stability, excessive variability 
in timing of release, poor sprayability and 
their tendency 10 retain too great a propor
lion of the chemica l after all release has fin
ished. 

Such problems arc often insurmountable 
and consequently few controllcd rclease 
projects have resu lted in products being rc
leased. 

The potential of controlled release 
technology with herbicides 
Control led release technology has enormous 
potential and this explains why research has 
persist cd in this field. In Ihe past, such tech
nology has shown that it is theoretically pos
sible to: 
1. decrease the application rate ncedcd 
2. decrease spray drift 
3. decrease leaching and groundwater pollu-

tion 
4. decrease losses 1O volatilization 
5. increase select ivity in a crop 
6. increase safety to user, manu facturer and 

transporter 
7. increase the duration of control 
8. increase chemical compatibi lity 
9. increase weed control in stubbles 
10.increase profitability 
Although theoretically possible it is difficult 
to Obtain any of these Objectives without sac
rificing some othcr benefit such as potcncy or 
sprayabilily. 

Daratech's controlled release technol
ogy 
Daratech is a company fully owned by 
DARA and is lhe holder of our controlled 
release patents. These patents represent 
unique technology which is inexpensive, can 
be sprayed and yet can deliver 100% of the 
herbicide which was originally bound to lhe 
matrix:. Daratech produces its controlled re
lease formulations in a unit at Monash Uni
verSity and these formulations are developed 
at the Victorian Crops Research Institute 
(YCRI). At the YCRI we work on six herbi· 
cides of which the most advanced is trinuralin 
and all are directed at large commercial mar
kets, gencra lly dryland cropping. Qur most 
advanced formu lation is Trinuralin CR. 

Trifluralin CR 
This is a new controlled release formulation 
of an old , off patent herbicide. As a herbi· 
cide, trifluralin has desirable characteristics, 
it controls our major weeds, it is inexpensive, 
it is reliable and it does not leach nor have 
residue problems. 

However, it does have other problems. Its 
major use is in wheat where its selectivity re
lies on the wheat being sown below the band 
of treated soil. Often a percentage of seed is 
inadvertently sown intO this band and the rc
suiting plants are weak and stunted. Triflu
ralin CR causes Icss damage to wheat but is 
as IX>tent on weeds and so can result in better 
yields and profits. In 1990, 5 tonnes of this 
herbicide have been test marketed through-
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out Australia and if successful it could be 
marketed commercia lly as early as next year. 

Trinuralin CR has another advantage - it 
contains less solvents. Solvents tend to be 
flammable and present manufacturers with 
considerable storage and transport difficul
ties. At present a 20 litre drum of lrifluralin 
contains II lit res of solvent while a drum of 
Trinuralin CR would contain less than 2.5 
litres. lbis represents an enormous environ
mental gain to the chemical industry and 
community. 

The present trifluralin has to be cu ltivated 
into the soil to rcduce its losses to volatiliza
tion. Daratech is well on the way to produc
ing a formulation which will not require as 
much incorporation and as 750,000 ha of 
Victoria is cultivated each year to incorpo
rate trinuralin, such an advance would result 
in greatly reduced land degradation as well as 
saving farmers considerable time and money. 

The controlled program will continue to 
work away on problems of major economic 
and environmental importance and although 
such technology can never be "all things to all 
people", it does offer substantial potential. 

Questions and discussion 
Q . Greg Code. What other herbicides are 
you working on? 
A . There are six in total. Some of these will 
have greater application to horticulture than 
trifluralin. 
Q . Jim Hill. When will controlled release 
herbicides be available? 
A. The first release of trifluralin could be 
made next year. The others will not be avail
able for 34 years. 

Q . Brendan Gledhill. Who delermines lhe 
priorities for chemica ls 1O be developed in 
the controlled release form? 
A. Mainly by DARA with a strong emphasis 
on the public benefit derived from the devel
opment of the controlled release herbicide. 

Q. Brendan Gledhill. Is lhere any opportu
nity for the industry to influence the priority 
of chemicals worked on? 
A. Yes, depending on lhe level of financial 
support the induslry is prepared to make. 

Q . V icki Bates. How do the costs compare? 
A. The cost to manufacture controlled re
lease chemicals is not much greater than for 
usual formu lations. The cost to the user will 
depend on lhe pricing policy of lhe company 
manufacturing it. 

Q. Alison MacGregor. Does the rate of re
lease depend on soil factors? 
A . The major effect on rate of relcase of thc 
herbicide trifluralin is the nature of the ma
trix: and soil organic matter. 

Q . Greg Buchanan. Does the technology 
apply to other materials? 
A. Yes. The technology is being applied to 
insecticides and fungicides and has been in 
use in the animal industries for some time. 


