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Man, from the earlipguy periods of “is existence,
1as contented with certsin u.de sirable s; acles of
plants., Such specles, unwunted, non useful, often
prolific and persistent, interfere with agricultursal
operatisas, increase labour, add to costs, and reduce
ields, tnese obnoxious .l.nts are known as weeds.
VWieeds can be recognized ag pests that seriously reduce
tue productive capacity ¢l asricultural lands and in
many other ways interfere with man's efforts to grow
useful plants. Weeds cause greater losses than either
insects or plant diseases. They are the major barrier
to food production and econcmic development in many
regions of the world. 1liost of the agriculturist's time
is spent fighting weeds. Insects and plant diseases
may be very serious from time Yo time but they do not
present the eternal problems that weeds do. The prodcu=-
tion of almost all crops is largely a battle with weeds.
The preparation of many products of the soil for human
consumption involwves the elimination of weeds or their

effects,
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Teader - sack «f whent ot foyp od1ldnp,, e helblot s
ol S ¢! (éllium conrei o) or wild gurlle(ulliue

vineale), which nre ob u' "he size .0 wha ot rroly nome-=
it~
Yimes cecur An the harvest. T whaenat erit, if Yege oone

taminute the flour, » garliz ) v ur ia Inpart.ed,

3~ Loeds reduce tre jurnticy omi oqueality o Ff liveostock
pr-vrets., Certaln weed:s, such as wild rarlic, bitter—

weed (lelenium temnifcliur), and ragweed, impart an

N

undesirable flavour to the milk from cows that graze
upon them. The seeds of certain weeds may become so
muckt entangled in the hair of animals thnt they reduce

the value of the wocl or hide,

4=~ Weeds harbour insect and fungus pests that attack crop
planis. Weeds harbecur :aany fungal and bacterial
diseases and insect pests. Yhusy they aid in propaga—
ting crop enemies, which they render more destructive
and more difficult %c eontrcl. The bacterial organism
causing bean blight lives on some of the wild legumes;
that causing blackleg of cabbage thrives upon wild
mustard. Certain wild mustards may harbour the fungus
that causes clubroot in cabbage. Downy mildew of
lettuce is caused by a funzus that may live on several

weeds of the sunflower femily (compositae), including
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prickly lettuce (Lagtuca scariuvls) and cuoimon suw

thistlo (Syunchus cleraceus). Several spacies of weeds
are kn.vm tc be hos*s for rne cr more virus disesses:
aster yellows, for exam; le, 1s spread by tho six-
spotted leaf hopper, which is common cn several wild
hosts, especially the cc.uon plantain (Dlantagy major).
Curly top of sugar beets, another virus dl sease, is
carried from wild hosts to cultivated plants by the
beet leaf hopper (Zutetiix tenellus)., “he cnamon bar—

berry is an alteranate host for wheat rust. Nematodes
and grasshoppers, destructive to many crop plants,

live and multiply on weeds; the pink bollworm of cotton
i1s found on wild relatives of this plant, the sweet-
poteto weevil infests wild morning-glory; the chinch
bug overwinters on weeds in waste places; the corn-root
aphid lives on a variety of weeds; species of dock
(Rumex) are hosts to bitrus thrips, grape leaf hopper,
apple leaf hoppers, and other insects; jimson weed
(Datura stramonium) is host of yed spider, cotton
aphid, potato flea beetle and other insects. Though
obher examples might be cited, those given indicate
how weeds aid insect pests. In fact, if weeds could

be Eiiminated, sﬁmﬁ of our worét erop pests could be
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5~ Woeds impair human and s»nimal henlth. iHuman health

§5 ni 'ected by poiscpovs plunte, especially tYone
which cause allerpiecs. lndeed, more thanm half the
world population is nffected by plant allergies. .cst
of these mre caused by pollem, but cuntact with the
leaves cf poison ivy, poison uvok, or poison sumac can
cause considerable distress, In tropics, the manchi-
neel troe (Hippomane mancinella) causes severe burns
to cattle or humans who rest under it during rains,
and it is said to kill anyone who sleeps under it,
Llsc, in tropics it wes recorded that workers refuse
to enter sugarcane fields infested with pica—-pica
(lucuna gruriens)Q The irritating hairs on this
legume fall off on the slightest contact and cause
gevere inflammation end itching (Velez and Van
Overbeek, 1950)°* Accidental ingestion of poisonous
fruits, seeds, berries, or tubers occasionally cause
{1lness and may result tc death particularly among
children. A number of weeds such as corn cockle
(Agrostemma githago), darnel (Iolium temulentum) and
cartain species of Serecio produces seeds which are
poisbnous when present in flour and bread. Maﬁy
people in South Africa have been killed by sweh
-poisoning (Kings 1966). :
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' lable to the agriculturist (.iuzik, 1970). Brien (1964) - -

lopds are notorious in that they arc species -f
plants ‘hat are particularly succeasful in invnding now
aroas and in establishing thennelvee even under adverse
¢onditi~ns, From the principal characteristics that
enable cortain species to bohave as weeds we may mentiont
“he production of numercus secds, adaptaticns that provide
effective dispersal of seeds, dormancy of seeds, longivity
of buried seeds, ability t- survive adverse conditions,
adaptations that repel grazing animals, and tone ability
tc spread and propagate vegetatively.

The various methods of weed control may be summare
ized as hand pulling, hand hoeing, tillage, mowing, flood=—
ing, heat (fire), smothering with nonliving materials
{(mulching), cropping and competition methods, biological
methods, pasturing and chemical éeed control.

e are going to discuss only the chemical method of
weed control in scme details as it 1s the main alm of the

present work,

HMost of the herbicides used in agriculture today
have been only developed within the last 15 years(duzik,

1970). There are at present over 150 herbicides avai-
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clnssified herbicides in two mnjor categories inorganic,
and orgenic herbicides. "he inorganic proup of herbi-
cides includes ammonium sulphnmate, ammonium sulphate,
amanoniun thiocyanate, calcium c¢cysnamide, cuprie sulphate,
cupric nitrate, ferrous sulphate, msgnesium sulphate/
potassium chloride, potassium cyanate, sodium arsenite,
sodium tetraborate, sodium chlorste, sodium chloride,
sodivm nitrate, and sulphuric acid. The organic group of
herbicides is further divided into those containing no
nitrogen and those containing nitrogen, The herbicides
that contain no nitrogen are the phenoxyacetic acids,
phenoxypropionic acids, phenoxybubtyric acids, phenylacetic
acids, benzoic acids, and halogenated aliphatic acids.
The nitrogen containing herbicides are amides, malelc
hydrazide, ureas, carbamates, thiocarbamates, triazines,
substituted phenols, bipyridylium quaternary saltg,
toluidines, and miscellaneous nitrogen containing herbi-
¢ides. From these we shall discuss the urea group of
herbicides since the chemical used in the present work is
belong:mg to this Zroupe |

By re'placmg some of - the hydrogen of nrea ( a

T fert:d:i.m}_ m.‘lzh other eleménts, eff@mve_ herb
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substitute! ureas arv feonuron, (3-phenyl-l,l-dimethyl-
uren); monuron, 3=(pwchlorophenyl)-l,1 dimethvlurecag
diuron, 3-(3,4-dichlorophenyl)-1,l~dimethyluresa; and
neburon, l-n~butyl-3~(3,4-dichlorophenyl)-l-methvlurea.
Tewer fubstituted ureae, such as norea, cotoran, linuron

and siduron, have proven useful in a number of cropa.

.uzik (1970) atated that most of the substituted
urcas may be used as soil sterilants at high rates and
selectively at low rates. BHayer & Iamaguchi (1955),
-uzik (1°70) end Strang & Cogers (1971) stated that
phenylureas are absorbed by the roots and are transported

in the xylem in the transpiration stream.

Chemicals which move from the roots upwards in the
trenspiration stream may severly damage cultivated plants
(Aberg, 1964). TLevi (1955) showed this damage to be the
case for monuron and Wiberg (1759) found that peas, which
were sown in the spring of 1952 on lands which had been
treated with mpnuron dln'ing the autumn of 1951, hed
'alreaﬁy becoﬁe- chlorotic two weeks after emergence. They
never recmrereﬁ fron this- damage.

Perslatenee a.n sui:l is large];r dependent on_the SRS

- action of micrmgmsm although photodecmmo Ln_on A '

""z‘oh t‘!le sb;i.l surface.may occur ﬁordaggja_‘ )3
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Comes and ‘immong, 1964), MMonuron is the most water-
arluble "nd fenvron the least (IUlingman, 1953), The
substituted urcas are nonvolntile, nontoxic and non-

flameble (.uzik, 1970),

~uzik (1970) stated that all the substituted ureas
act as inhibitors of photosynthesis. Brian (1964) re-
corded thet one molecule of monuron prevents the photo-

synthetic activity of over 125 chlorophyll molecules.

Geoghegan (1957) reported that glucose applications
caused an lncrease in the concentration of three phenyle-
urea compounds required to inhibit growth of Chlorella
vulgaris. Gentner and Hilton (1960) believed that the
toxic symptoms produced in barley by the five phenylureas
(finuron, monuron, diurcn, neburon & DMU) were primarily
a consequence of herbicide-~induced deficiency of photo-

synthate,

dinshall (1960) stated that very low doses of monuron
: (142 ug) per gran.freah leaf atimnlated dry matter in-
crease, He obtained poisoning of photosynthesis by the

qxuse df'S-ug mnnnrun pem graM‘fresh'leaf. The same aﬁthor

Central Library - Ain Shams University



particularly effective in suppressing the incrcase in
both water-soluble earbohydrate fraction and starch

{(Minshall, 1960).

It appears that monuron inhibits the photochemical
phase of photosynthesis and in particular that part of
the phase involving the photolysis of water (Minshall,
1960). T'henylurea herbicides are known to interfere with
light-dependent phases of photosynthesis (doreland, 1967).
Phenylureas were reported o be efficient inhibitors of
the Hill reaction in isolated chloroplasts (Wessels and
ven der Veen, 19563 Cooke, 1956). doreland amd Hill (1962)
reported that chlorplasts rromvplants differing in suscep-
tibility are equally susceptible to Hill reaction inhib-
tion by phenylurgas.

Bishop (1958) stated that concentrations of ureas

that prevent photosynthesis do not affect the respira—-

tion of cells. Geoghegan (1957). howevem. found that o )
monuron gave marked at:lnulatifm bt thip euﬂogenoua re ot
‘tion ot Chlorella vnlgaris;' | i
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v colirotie mppearance of scedling plents cooarging
Trem monuron=treated soil! tos piven rise to the Spuclu-
lI=ticn *hat this substitutad urea in seme woy inter-
fercs with nitrogen met bolism (Fraeed, 1953). Fr:ed
(1953) stated that monuron does in fact affact the N-
netabolism, producing a lower rpercertare of ammonium
and nitrate-¥N and an incrensed percemtare of protein-N.
This latter effect 1s apparently the result of recnced

growth, The absorption of nitrate is reduced Sy 50 %

a8 a result of monuron treatment (Freed, 1953),

A number of other effects have been reported from
time to time. For example, Tomizawa (1956) observed in-
creases in the uptake of P52 by soybeans after the
treatment with phenylurcas. Christoph and Fisk (1954)
observed a retardation of mitosis in various tissues as

a result of substituted ures application.

Attempts to correlate differences in absorption
with differential susceptibility have been partially
successful., This differential susceptibility may be
attributed to adsorption or detoxication or both. The
active molecules function in a complex biological system
and it may be that not all of them willl reach their site

of biological action umhindered. Some may interact or
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efficient than shoots in dograding ClY~chlorexuron. The
mechonism of these degredations is not known,

any other investigators (Funderburk ¢t al., 1967
Neptune & Punderburk, 1968; Swanson & Swanson, 1968 and
Froaar & Swanson, 1971) stated that the relative rosis—
tence of some plants to the phenylureas is relsted to
their capacity of degreding these h%icidu. Howevaer,
Strang end Rogers (1971) working with c*.aturon _
cotton plants, observed that the radioactivity accumula-
ted in significant concentrations in the lysigenous or
pigment glands and the trichomes. The same authors
stated that the accumulation of much of the absorbed
radioactivity within the lysigenous glands and trichomes
should be & major factor in lowering the effective con-
centration of the herbicide in the leaves of cotton as
compsred to those of more susceptible species and aay
thugs be a significant factor in the resistance of cotton
to the substituted phenylurez herbicides.

. FPrear, Tuncka wmnd Swemeon (1970) stated that the
active cnzyme H—demethylase and co-enzyme NADPH isolated
n'om mroaa-aa L wn protoplam were found to act
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