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In Part I of this study, the relative potencies of SENCOR and
its metabolites have been investigated. SENNCOR has been established
as a potent Hill reaction inhibitor. The observed action of SENCOR
and its metabolites are discussed in terus of structure/activity
relaticnshipe

The mechanism of action of SEIICOR and cone of its metabolites is
couwpared with other knovm Hill rcaction inhibitors. A scheme is
then proposed for the mode of action of Hill reaction inhibitors,

In Part II the observed variation in the field, in the response

of Solanum nigrum and Solanum saraclhoides to SENCOR has been

established as a phenomena of species selectivity.

From studies on uptake, distribution and metabolisu of radio-
active SENCOR it has heen establislicd that a restriction to movement
of the herbicide from the xylem to the uesophyll occurs in Solanun
sarachoides (tolerant species) while the naterial is distributed
throughout the mesophyll in the susceptible Solanum nigrum, . This
restriction to movement into the mesophyll in the tolerant species
has been confirmed by studies on the inhibition of rate of transpire
ation and from effects on stomata.  SENCOR also appears to be
metabolised to a greater cxtent in the tolerant species.

This study leads to the conclusion that the protection of the
active centfo, the chloroplasts, through restriction to movement of
SENCOR into the mesophyll, combined with partial breakdovm of the
herbicide in the plant may be responsible for the tclerance of

Solanum sarachoides to SENCOR.
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Chapter 1

INTRODUCTTION

-

SENCOR, a pre-emergence anz pnat-encrgence herbicide is being
developed by Henry H. York 2 Coe. Ltd under licence from Farbenfabriken

Bayer A.C., TIts chemical nawme is heziiino=3=nethylthio=6-t=butyl=-1,

2,h=triazine=5=0ne, Its cliendlcal structurc is:

This compound has showa, effcctive control of nany annual broad
leaf anc grass weeds when applied te corn, tomatoes, potatoes and
legumes.(1).

Variation in contrel of two solanun species, l.e¢. Sclanum nigrum

and Solanun sarachoides have been cbserved (141). Therefore this
project is an attempt to investigate wliether this variation is due
to species sa2lectivity rather than an observed differential effect
due to stage of growth differencec.

In order to establish bascs for selectivity, knowledge of mode
of action and propertics of the chowmical is essential. As regards
activity of SENCOR, only passing reference to it as having similar
mode of action as uracil herbicides have been uade in a technical
paper (76)es The metabolite "deaminated diketo" (Figel) of SENCOR
has been alleged to possess the herbicidal activity (inhibition of
photochenical reaction). This assuuption is based on the observed

structural similarity of this metabolite with that of uracil, a Hill



reaction inhibitor (83). However, structure activity relationship
studics on inhibitors of photosystens provides theoretical support
for SEICOR (a triazinon) itself to possess the herbicidal property.

Draber etesals (50) have related the structure of triazinones
with inhibitors of the IIill reaction. The chenical structure of
triazinones fits into the schene developed for herbicides with such
a mode of action.

In such a case of uncertainity, it it necessary to establish the
mode of action of SENCOR and also evaluate the relative potency of
the primary product and the nmetabelites.

The tolerance of Sclanun sarachoides to the lerbicide may be due

te the protection of active site (Hill reaction centre of photosystem
II) by relative imperneability of chloroplast nembranes.,

In comparing the degree oif inhibition of isolated chloroplasts
of the two species, if difference in susceptibility occurs, then the
selectivity must be a function of tle chloroplast membrane itselfs
If, however, the degree of inhibiticn of the photosystems of the two
species are similar then perhaps, tolerance is a function of sone
physiological or biochemical phenomena which may involve differential
rate of uptalie, distribution or netabolism of SENCOR. While, if
differential rate of netabolisn of SENCOR is evident, then it is also
possible for these products to formn conjugates and thus, prevention
of translocation ray be a basis for selectivitye Autoradiographic
studies may establish evidence for cuch a sclectivitye

Full study of all factors will entail a detailed project of
research which is almost inpossible to be carried out single handed
and within the duration of masterate studies; but as will be seen
from this presentation, an attempt has been nade to investigate some

pertinent and important aspects.



Fig.l

SENCOR and its metabolites
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