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ABS'l.'RACT 

I n Part I of this study , t ho r el ati vo pot encies of SEiiCOR and 

its metabolit es have boon investigated . SENCOR hCt s been established 

as a potent Hill reaction inhibitor . 'l'ho observed action of SENCOR 

and its • etabolites a r o di s cussed in t er ~s of s tructure/activity 

relationship . 

The r:1echanism of' action of ,SEi:ICO:R and ono of its metabolites is 

compared YJith other kno,s.'11 Hill reaction inhibitors . A scheme is 

then proposed for the node of action of Hill r eaction inhibitors. 

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

of Solanm1 nigrut1 and Solanum .sc.:::-achoides t o SENCOR has been 

establishecl as a phenomena of species selectivity . 

From studies on uptake , distribution and metabolisr.i of radio­

active -SENCOR it has been establi shed that a restriction to movement 

of tho herbicide from · th0 xylem to t!ie :.aesophyll occurs in Solanut:1 

sara choides (tolerant species) rrhile 'che 11.::i.teria l i s distributed 

throughou t the mesophyll in the susceptible Solanum nigrut:1 . . This 

restriction to movement into the 1;iesophyll in tho tolerant species 

has been confirmed by studios on the inhibition of rate of transpir-· 

ation and frow effects on sto• ata . SENCOR also appears to be 

met abo lised to a greater oxtont in the tolerant species . 

This study leads to the conclusion that the protection ~f the 

active centre, 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 tho tole.ranee of 

Solanum sarachoides to SENCOR. 
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Chapter 1 

I NTRODlJC'l.'I•'JjI 

SEHCOR , a :pre - e~1err;enco aid pOE'.t - euorgence herbicide i .s bein{<; 

deve lo ped by Honry H. Ynrk ~Co . Lt ~ under lic ence from Farbenfabriken 

Bayer fl. . C. Its cher,i j_ca.1 naue i r.:: l+ - 2.,_,ii1o - 3- • ethylthio - 6- t - butyl -1, 

2 1 4-triazine - 5- one . Its clwuic nl structure i s : 

SENCO:E? ( 1:;otri buzin) 

Thi.s cot:ipound has shoi·r,.1 , eff\1cti-;e cont rol of r,1any annua l broad 

l ea f a nd gr ass r:eeds when applied to corn , tomatoes , potatoes and 

legumes . (1) . 

Vari at ion in control of t~o so l a~u~ species , i . e . Solanum nigrum 

and Sol anuu sar~choides have been o~sarved (141) . There fore thi s 

project i s an cl.ttempt to i nvest i ga.te r11lethcr this variation is due 

to species sel ectivity rather t~an an observci differ ential effect 

due to Gtage of r;r owth difference . 

In orcler to establish bases for so l ecti vity , knoVJledge of i11o de 

of action and pro portios of tho chouical is essential . As regards 

activity of SENCOR , only passing roferenco to it as havinG si• ilar 

mode of action as uracil herbicides havo been wade in a t echnical 

paper (?6) . The rio tabolite 11 dcauinatod di kcto 11 (Fi e-; . 1) of SENCOR 

has been a lleged to possess the herbicidal ac tivity (inhibition of 

photoche• ic~l reaction) . Thi s o.ssuupt i on ic based on the observed 

structural sL-,1ilarity of this me tabolite with tllCLt o f ura cil , a Hill 
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reaction inhibitor (83) . Howevor 1 structure activity relationship 

studies on inhibitors of photosy• tews provides theoretical support 

for SENCOR (a triazinon) itself to possess the herbicidal property. 

Draber et . al . (50) have related tho structure of triazinones 

r1ith inhibitors of the Hill reo.ction . The cher.:ical structure of 

triazinones fits into the scheue developed for herbicides with such 

a mode of action , 

In such a case of uncertainity , it it necessary to establish the 

mode of action o f SENCOI,: and a l so evCLluate the relative potency of 

the priri1ary produc t an r1 t!ie neto.bo li tos . 

The tolerance of .Solanun, oarac;_1oicles to the l:orbicide may be due 

to the protection of activo site (Hill reaction centre of photosystem 

II) by relative imperr.10ability of chl oropl ast uembranes . 

In comparing the degree of inhibition of isola ted chloroplasts 

of the two species 7 if difference in susceptibility occurs , then the 

selectivity r.mst be a function of tl1e chloroplast ueabrane itself . 

If , however , the degree of inhibitio11 of tirn photosystems of the two 

species are .si milar then perhaps 7 tolerance is a function of sot1e 

physiological or biocheuical phenomena \'lhich may involve differential 

rate of uptal;:e , distribution er ue taboli.sr.1 of SENCOR . While , i f 

differential rate of ce tabolisu of SEN"COR io evj_dent , then it is a l so 

possible for these product o to for• conjugates and thus , preventi on 

of translocation r:!ay be a basis for selectivity . Autoradiographic 

otudies may ostablish evidenco f or ouch a selectivity . 

Full study of all facto rs Vlill entail a detailed project of 

research which is aluost iupo.ssible to bo carri ed ou t single handed 

and within tho duration of mastorate studies; but as will be seen 

fron this pr esentation , an att empt has been uade to investigate so • e 

pertinent and i Llportant aspects . 
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