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Summary 
Orphan mycoherbicides are ones that 
have been demonstrated to be eff~tive in 
the field for specific weed control but 
have not been developed for commercial 
use. Low market potential in comparison 
to that of broad spectrum chemical herbi~ 
cides is a major reason for lack of com
mercial interest in these mycoherbicides. 
Creative marketing and research strate
gies are required to make these environ
mentally neutral weed control agents 
available to growers in less developed 
countries and developed countries as 
well. An International Research Institute, 
existing as an "Institute without Walls"! 
is proposed to bridge the gap between re
searchers exploring for and evaluating 
weed pathogens for bioherbicide devel~ 
opment and user groups throughout the 
world. Establishment of the global net
work of bioherbicide workers, the Inter~ 
national Bioherbicide Group, is a forma~ 
tive step that could lead to development 
of the International Bioherbicide Insti~ 
lute. 

Introduction 
Among the various fungi that have been 
explored for potential as bioherbicides 
(Charudattan 1991), there are several that 
can be termed orphans. They are ones that 
have been demonstrated to give effective 
weed control in field tests but have not been 
developed further. They can control spe
cific weeds which represent a market size 
too small to warrant investments in re
search, development and registration re
quired to proceed from experimental prod
uct to a commercially available 
bioherbicide. Often the target weed of an 
orphan cannot be controlled with chemica I 
herbicides either, so small land holders are 
faced with the problem of labour intensive 

hand weeding, costly fallOWing or even 
abandonment of their fields. Some orphan 
bioherbicides and their targets are in Table 
1. 

Market size 
The economic basis for orphans is dearly 
illustrated by contrasting the market size of 
the chemical herbicide propanil used in rice 
in Arkansas with the market size of the 
bioherbicide Collegol!l. Propanil was used 
on 92 percent of the rice acreage in Arkan
sas in 1991. On the average, 1.4 applications 
were made resulting in an average annual 
rate of 5.32 kg active ingredient (aj.) ha·' or 
a total of 2.58 million kg aj. for the 485,829 
ha of rice grown in the state in 1991 (Arkan
sas Agricultural Statistics Service 1992) . 
Collego@ use was not great enough to be 
included in the statistical study but can be 
extrapolated from the Collegol!l use esti
mates presented in Table 2. 

From these data it can be seen that gross 
income from Collegoill was about US 
$84 000 per year compared to US 
$27680 250 per year for propanil. Further
more, prepanil is used in other rice grow
ing states while Collego~ is used only in Ar· 
kansas. New chern ical herbicides are being 
tested for control of northern jointvetch, 
(Aeschynomelle virgi>'ica (L.) B.S.P.) the sin
gle target weed for Collego~, that have a 
broader spectrum of weed control. These 
may reduce use of Collegolll in the future to 
even smaller acreages; to sites where drift 
of chemicals to susceptible neighbouring 
crops prohibits their use. The economic 
considerations clearly favour broad spec
trum chemical herbicide research and de
velopment, despite their relatively high 
cost compared to that of bioherbicides. 
This is probably the major disincentive to 
bioherbicide development and the single 

Table 1. Some "orphan" mycoherbicides 

Strain 

Co"etotrichum gloeosporioides 
-lussinea 
-Cllscutne 
-hyperici 
-clidemii 
-campylopodium 
-hakea 

Colletotrichum trllllcntem 
Fusarium solam' 

-cucurbitae 
Acremonium diospyri 

Target 

Jllssinen decllrrans 
Cuscuta species 
Hypericum perforatum 
Clidemia hirta 
Arceuthobium campylododium 
Hakea sericea 
Sesbania exal tata 

Cucurbita texana 
Diospyros virginiana 

coming orphaned. Ironically the broad
spectrum chemicals can be responsible for 
a succession of weed. problems, often site 
specific ones more closely related botani
cally to the crop; that representsmaller, less 
economically attractive markets for the 
newer, more specific, environmentally 
friendly chemical herbicides. They are cre
ating more targets for potential orphans 
and strengthening incentives to 
bioherbicide development. Other incen
tives for realizing the potential of 
bioherbicides are increasing occurrence of 
weed biotypes resistant to chemical herbi
cides, lower cost for development of 
bioherbicides, and absence of negative ef
fects on man, and the environment, includ
ing groundwater (Auld 1991). 

Table 2. Collego· use estimates 1982-
1988 in US currency. 

Net sales 
Wholesale price per acre 
Retail price per acre 
Acres per year 
Total acres 

Marketing challenges 

$469 200.00 
5.88 
8.45 

9974 
79792 

Creative marketing strategies and creative 
research and development programs are 
needed to overcome disincentives and 
more fully realise the potential of 
bioherbicides. They are especially needed 
in production agriculture in general and in 
less developed countries in particular. Cus
tom production and supply of 
bioherbicides for specific grower groups 
such as production and marketing co
operatives, food processors or various state 
and federal agencies responsible for nox
ious weed control are some possibilities for 
marketing existing bioherbicides. Unfortu
nately these agencies and groups generally 
do not undenvrite extramural research, de
velopment or registration costs of products 
they need nor do they have inhouse re
search and development programs of their 
own. To realise the potential of orphan 
bioherbicides and to satisfy the growing 
need for highly specific, safe and effective 
weed control. an institution is needed to 
bridge the gap between user groups and 
researchers exploring and evaluating weed 
pathogens for bioherbicide potential. 

A non-profit International Organization 
for Bioherbicide Development is envi
sioned to fulfil the need for specific weed 
control. whether it be in less developed 
countries where lack of foreign currency 
limits herbicide use or on small acreage 
weed problems in developed countries. 
The goals and objectives would be pat
terned after those of the International Re
search Institutes but operate on a much 
smaller scale, existing only as an "Institute 
without Walls" in its formative stages. Its 
goals would be to serve as an international 
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repository and disseminator of informa· 
tion on bioherbicides, to train researchers 
in bioherbicide research and technology, to 
mass prod uce and form uJa te 
bioherbicides, and to ITansfer technology to 
agencies, cottage industries or companies 
that will assure availabilityofbioherbicides 
where they can be used. 

The International Bioherhicide Group es
tablished at this workshop might wish to 
undertake an indepth study of the feasibil
ity of an lntemational Bioherbicide lnsti
tute as one of its first cooperative projects. 
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