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Rebuttal on Results from the FATEALLCHEM Project

Sir: We thank Dr. Aki Sinkkonen for his interest in our work, candidates for modeling the effects of potential crops with an
presented in Fomsgaard (1), Macias et 2), &nd Mathiassen  enhanced capacitiy to produce benzoxazinones. We point out
et al. (3). We appreciate Dr. Sinkkonen’s recognition of the that in the degradation studies by Masiet al. 4) we used soil
importance of the FATEALLCHEM project and the value of in which the wheat varieties previously had been cultivated,
our research in the field of allelopathy. and consequently the microbes able to transform benzoxazinones

Dr. Sinkkonen opens his comments expressing his were present. The degradation studies are directed toward the
disagreement “with one of the major conclusions in the modeling of allelopathic interactions: The amount and rhythms
FATEALLCHEM ... that future research should include the of allelochemical production by the donor plant, the degradation
utilization and development of varieties with maximum produc- rates and the chemicals produced by those processes, the
tion of benzoxazinones”. We stress that in all three papers we capacity of the target weed to take up those chemicals, and the
have used expressions such as “optimal” or “increased” or phytotoxic effects they have after the uptake process can be
“enhanced” in relation to production of benzoxazinones. The assessed. It is also possible to perform a qualitative (which
word “maximum” was used only once. We realize that the use chemicals) and quantitative (what amounts of each chemical)
of the word “maximum” can be misunderstood. We therefore analysis throughout the whole process. Our latest research
stress that the project results showed that the levels of benzox-completely characterized those interactions. Those results will

azinoids found in wheat varieties that are cultivated nowadays pe reported shortly, but an advance publication of that research
around the world are not high enough if formation of the more ¢an pe found at Macias et al. (112).

active metabolites in soil is sought. This is due to the fact that The target species in the study of Mathiassen e@lwere

transfo_rmauon pathways o_hffer, depen_dlng on @he initial CON" selected to represent common monocot and dicot weed species
centrations. The most active metabolite, 2-aminophenoxazin- ;

3-one (APO), can suppress a number of weeds and does ol Europe. The focus of this study was to examine the potential

cause any harm to the investigated beneficials, that is, worseOf v;/e_ed difuppressm_n by gJeen matr]tl)J_rﬁ Ot]; wheat alncti_ not to
than the harm pesticides cause. For the production of APO in explain difiérences in weed susceptibiiity by an evolutionary

the soil environment to take place, higher concentrations of the theory. With .re_gard tq the _target Species we chose for the
benzoxazinones are needed. Our detailed comments to DrStructure—activity relationship (SAR) studies in Masiet al.
Sinkkonen follow below. (2), we state the following: Our development of benzoxazinones

First, we agree with Dr. Sinkkonen that in some cases soil in the search for natural herbicide models has a fundamentally

. . ; . . practical purpose:Lolium rigidumandAvena fatuaare no. 1
microorganisms may acclimate rapidly to metabolize alle- and 2, respectively, in the worst weeds classification that can
lochemicals that occur in soil at high concentrations and that  fesp Y,

soil bacteria also can adapt genetically to the presence Ofbe found on the International Survey of Herbicide Resistant

xenobiotics. Whether soil bacteria can adapt to the presenceweeds’ hosted by the Weed Science Society of Ametigy, (

of, for instance, pesticides depends on the molecular structure®M0Ng others. Several weeds mentioned in the report by Schulz
of the compounds as shown in numerous publications on the &t @l L4) belong to the Poaceae family; they evolved together
fate of pesticides that were published during the past decadesith other Poaceae plants and probably grow vigorously in the
If microorganisms adapt to higher concentrations of some Présence of benzoxazinones, but those weatiral benzox-
allelochemicals, this could certainly affect the allelopathic @zinones. When we introduce synthetic modifications, the
phenomenon. Dr. Sinkkonen suggests this phenomenon wouldProblem becomes much more complicated to analyze in light
diminish the efficiency of natural phytotoxins in weed control. ©Of co-evolutionary theory. Some Poaceae weeds resist natural
In the case of benzoxazinonesy however, our numerous paper@EﬂZOXaZinoneS, inClUding the ones we tested. This could be
on soil degradation and efficiency studies on the transformation due to a detoxification mechanism acquired by co-evolution with
products have revealed that the microbial degradation of benzoxazinone producing plants. Our results point clearly in
benzoxazinones provided several chemicals with much morethat direction, but the benzoxazinones we are proposing as
powerful phytotoxicity and stability2, 4—10). The major part herbicide models are not the natural ones; they are synthetic
of the degradation studies in the project were performed models. The synthetic modifications we performed do empower
quantitatively, and even if some of the studies in natural their phytotoxicity and wheat/wild oat selectivity. This can be
conditions revealed that only part of the parent compound was seen very clearly in our most recent research on natural herbicide
converted to the more biologically active compound [as in the models based on benzoxazinon&§,(16), in addition to our
case of 2-benzoxazolinone (BOA) transformation to APO, for paper 2) commented on by Dr. Sinkonnen. The co-evolutionary
instance], an overall higher biological activity was obtained, hypothesis could help to explain the lower effects found for
due to the high activity of APO. natural benzoxazinones in our SAR studies, for both wheat and

Second, current crop varieties can be used to estimate theits weeds. Precisely those effects drove us to discard benzox-
effects of the allelochemicals they release on target organisms.azinones with natural-like functionalization for the development
The fact that they produce benzoxazinones make them possibleof herbicide models.
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In contrast to this, the results obtained for synthetic benzox- allelochemicals at irregular intervals during growth does not
azinones oblige us to use the co-evolutionary hypothesis muchseem to be realistic at this stage of research. Even if it were
more carefully. We found that some of the synthetic benzox- realistic, the purpose of optimizing the allelopathic effects of
azinones we tested affected the Poaceae wieedgidum and agricultural crops during growth was not the focus of our studies.
A. fatuato a higher extent than wheat. Thus, detoxification We emphaszie that the transformation of the released alle-
mechanisms for wheat are versatile enough for detoxifiying lochemicals to other compounds with different activities and
synthetic benzoxazinones, whereas detoxification mechanismsstabilities in soil is of major concern, because the transformation
of A. fatuaandL. rigidum are not that efficient, as very light  pathways for benzoxazinones have been shown to be different
modifications increase the effects on weeds in a very drastic at different concentration levels. The compounds with enhanced
manner. This could be an explanation in light of the co- biological activity (for instance, APO) were produced when the
evolutionary theory, but we find it very speculative in the benzoxazinones were present in soil at high concentrations. Dr.
absence of concrete detoxification experiments. Sinkkonen suggests that the ecological and evolutionary re-

What we prefer to do |S to perform SAR Stud|es’ to relate SponseS Of SOI| biOta to the altered release Of phytOtOXinS must
activity with molecular parameters, and to draw conclusions in b€ understood. We can fully agree on that. Several of the
light of phytotoxicity results, because we are aiming for FATEALLCHEM papers studied the response of soil and water
phytotoxic compounds. The modifications of those molecular Piota to the presence of benzoxazinones and derivatives
parameters influence both activity and selectivity toward weeds, (19—24).
and that knowledge is used to continue obtaining more active
and selective moleculedl§, 16). Using natural products as
templates for pesticides is a very promising work avenue: (1) Fomsgaard, I. S. Chemical ecology in wheat ptgrgst interac-
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