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L TRODUCTICK

Zerticiles zre chewical coapounds whier are used
tc kill or to reduce the growth of herbs (Klinsman, 1981).

Some of them are tctal weed<killers while cthers are
selective and only affect certain speciles leaving cthers
unharmed. There are nmapny different rherbicides for selec-

vive use ¢n waste areas, inducstrial siszesz, ... @tc., and

many more used at various stages of testing and dsvelorment.

According Te how they ect oz the plant there are 3
types of herricides: contact, translccated ani soll steri-

lants (Xlingmen, 1961).

l- Conuvzct erbicides:

“nesz are crtemicals that kill the part cif the rlant
which ther cowme in zoobact. Generally, the effscts are
acute arnd the plant Silss quickly or soon after treatmenc.
Contact nerricides zsr be selective -r ncn~selscTive.

4 selacsive nerbicide kills or stunts sope Tlante vith
1itvie or uno injury to others, e.z. 2,4 Iinitro-c-sec
tutrlyzenol (DIIEF); Van Cverheek, 194, 4 non—se.ective
herbicide is toxie te all plants. Living plant tissue
has liztle or no resistance to non-selective Lerbicides

&é.g. pervacklorophenol (PCE); (@uzik, 197C).
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2— Translccated herbicides:

These herbicicess can be absorbed by either thre
rocts or the above-ground parts and move, or translocated
through the plant system. These chericals upset the
Plant's growth and metabolic processes with chronic
effect. They are selective herbicides. 4mong these
chenicals, one may refer to 2,4-dichlorophenoxyacetic
acid (2,4-~D), methylchlorophenaxwvzcebic acid (LCEL)
and 2,4,5~trichlcroghenoxyscesic acid (2,4,5-7)

(Eamner & Tukey, 1944).

3~ Soil sterilants:

Any chemical which prevents the growsth of green
plants whez present in the so0il is considered as a soil
sterilant. Scme of these zsrbicides resist cherical
decomposition anl leachinz, while others are glickly

decompos=d or leached frow the soil (Bhaw, 1955).

Accoriing t2 the checical struciare of the her-—

[$4]

bicides, Erign(l964,3)suggestel that ther zrs livided

broadly to 2 major categories: inorganic and organic

herbicides.

I- Inorganic herbiciies: The early use of herbicides

was restricted to inorganic compounds. 3Zopnet (1896)
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observed the phytocidal effects of Icrdeaux mixtare

(after fuius, 1964). Stender (1900) fcund that sodium
nitrate, ammonium sulrhate and certain potassiuam salts
were just as effective as ferrous sulphate. Sodium
arsenite was glso studied as an inorganic herbicice
(Boiley, 1901). 4slander (1925 & 1928) was pernaps the
first to demonstrate that sodium chlcrate was effective
for killing deep rsoted persrnizl weeds by scil applica-
tions. 4 full account of the use =f bLoth borates and

Chlerates up to 1942 was given by Robbins et al. (1%42).

II- Crganic herbicides: 4dmeng the organic herbicides,

weé can briefly refer o the following chemicals:

1- Fhenols: The first use ¢ organic chemicals
for weed contrel is mitrorhenol:z as a selective herbicide.
Crafts (1946) stu.ied & number cf thercl derivatives and
Iound thes 4,0-iinitro-2-S~tutylihencl was wore active
1
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2~ Aduxin herbicices: The first recognition of

selective herbicidal properties of auxins was made in
England by Slade gt al. (1945). These workers observed

that naphthalenezacetic seid(T44)killed vellow chariock o
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cat fields without injuring she crop., The most icportanc

auxin nerbicides are the chlorophenoxv compcounis Bag.
(2,4-DuCrh) w-ich were shown 0 be very effective against
@zny broad~leaved dicotyledonous weeds, while the wmonc-—

Cotyledoncus crops e.5, cereals and grasses were foungd

[4]
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tc these chezicals (demrer & Tukey, 1944
Lush, 193¢ ~he auxin herbicides are usually nontaxic

to msn, animal or fisk and zre nonflammable,

2- Benzoic ard phenylacetic acids; Berzoic and

phenylacetic acid derivatives were applied as kerbicides
e.g. 2,3,6=trichlorcberzeic zacid (2,3,6-TB4) ani its

aliehyae were testeld in the field 25 early as 1943, It
is sbsorted by plant leaves and roots and can persist in
the soll for lzng pericis (Sentley, 1950). Beatty (1958)
TELOTL2L TIAT 2,%,2~I135 conItrcls annual weels and JuaCk-—

g€Tass (AQroyyron repens, for an entire growi
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effective herricides are produced. The four oldest Subs~
tituted ureas are fenuron, (3-phenyl-l,il-dimethylurea)
(Skarp et 2l., 1953); zonurcn,3=(p—chlorcphenyld=~1,1-
dimethylurea (3ucha ani Todd, 1951); diuron, 3-(3,4-

dichlorophenyl)~1,1~direthylurea ; and neburon,
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1-n-butyl-3-(344-iichlorophenyl)-1,1~-dimethylurea, Newer

substi‘uted ureas, such as temoram, cotoran and siduron
have been used as active herbicides in a number of crops.
wost of the csubstituted ureas may be used as soil steri-~
lants at high rates and selectively at low rates. The
substituted ureas are nonvolatile, nontoxic and non—

flammable (Muzix, 1970).

5— Carbamates (urethanes): The carbazmate herbicides

are depived from carbamic acid (NHa-COQH). The effect of
carbamate wes shown to retard the germinaticn of cats and
wheat resulting with abnorwal growth (Friesen, 1929).
Templeman and Sexton (1945) found that isopropyl N-
phenylcarbam=te (prcpham) and other aryl carbaaic esters
were toxic to wmonocotyledonous but not to dicotyledonous
plants. BEthy: N,H-di-n-propylthiocarbamate (EPTC) can be
used on nuwoer of crops which follow each other such as
maize and Yeans with little danger of residual effect.

Its use is guite safe 7o humans (Wuzik, 1970).

&~ TIriazines: The triazene coumpounds control a

wide variety of weeds but are most effective on seedlings.

4 number of triazines was synthesized by Pearlman

and Banks, 1942; Gysin, 1950. The triazines are nonflammable
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and noatcLic o arimels. Selectivity is Iue to Srans-—

formatiin 27 vhe ztlemile by resictant olznts, pertly
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orine atom (Eastin =t 2l., 1354).

The triszires disgppéar in 50il zainly by decom-

rcsition br microorgenisms and oy rewoval b ocroarns and

K

weeds, SIme pnivodecorposSition may coo (Cizes anl
Timmons, 1944 Day and Clerx, 1954).

Y- Zipyridylium guaternary salts: Lwo new

chemicals have recently teen introduced by I.C,Z. These
are now knowa as diquat (1;l-ethylene—2,2-dipyridilium
ditroride) ani parazquat (1,l=dimethyl 4,4~tipyridiliue).
These chemicals are water solutle, have & repid contact
actisn an. =2 noz-selective. TFaraquat is use’™:1 as a
rra” on weeds arownd Ifralt tress ard Ziguat zar e used

sgaingt zauntic w2-is., Thsse nsrriciies zre reither

- .- A= - - . . - -
- - o o -~ e s [F I * - v - E— C e mm - -
Vo DA 01_6, I_ZL-J:-LZL...T.'; neT TLXE1cC. = :CJ\T_C‘_ - el 28E
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&— wizscellanecus Chenicals: There are = nunmber

of rerbicicdszl chewmicals which are not wecters of g family
carked geses=lly o7 tizlogicel activity. ZIhe zo8t%t important

cf these ars *~arino-l,2,8~triazole (zzmitrole), heptane,
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endcthal- maleic lLjydrazide, amides (propanil cr stan

F~34) and tcintiines (trifluralin or treflan). They has
also proved effactive as a pre—and roSt-energence syray

and as selective herbicide (Behrens, 1953).

Susceptibility and resistance %o herticides:

dtteupts to correlate differences in gbsorrtion
with differential Susceptibility have been partially
successful, DThis differential susceptibility may be
attrituted sither to adsorption or debtoxication or both

(Veldstra and Booij, 1949).

Zrian & REideal (1952) and Brian (1958) found a
troad correlation bvetween the adsorption =zf wCFA on

ETotein fil=s -repared from extracts of different vlants

and the recissance of these plant siscies tc t-is here

biciiz. In additicn %0 such loss o+ adsorpticn, zclecules

v

of tre herticilie zzy be prevented “rom reéacking thelr

Site oI zcticn oy association witr €11Zyae surfaces where
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nto compeuncs with lit-le or no
activity. OSince tlant species differ nct only in *their
zorphclogy but alsc in their Chewistry, it is mot surprising
that they :f-: respond differently vc the saze chemical

treataoent, thus proviling a basis for herbiceidal Selectivity.
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Fang et als, 19515 Eolley, 1952; VWeintrauv €% al., 1952
& 1954 Fang & Butts, 1954; Bach and Felling, 1961

demonstrated the detoxication of the universal herbicide
244=D by plants. There 15 evidence thzt this occurs to

lifferent extents in different species,

An sxanple of selective detoxication is provided
by the herbicide simazine, This chemical is sapparently
accummleted tc taxle levels in susceptible (lants, whereas
corn is able %o metabclisze Simazine fairly rapidly (Gysin
and Knusli, 1960). From such results Gysin and Enlisii
(1560) concluded that the cbserved selectivity tetween
species is mainly the result of differential treskdown of
the herbiciie. The mechanism of this breakdcwn has
recently been studied and it has been shewn that simazine
is converted in maise sesdlings and iz vigr: v caize

extracts, invTo 2-hydroxy—4,5-vis (ethrlazizo) 1,7,%
triarine whick is c¢onsidered 52 e g devsxifiel Torm of

terbicide (Familtorn and ucrelard, 19525, Trs fact thas

1

2y4,5-1 15 wore toxic tc cucumber plants Than 2,4-D may
be related tc the inability of the plants to detoxify

2y4,5-T as rapldly as 2,4-D (S5life st =l., 1962).
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