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I. I 8T RO DICIT IO

The menace of weeds is as 2171 as nan himself, ciolleng-
ing the very existence of crops by competing with them fox
light, moisture and nutrients. Tasy lower crops quality,
harbor inseets and diseases and increase labor and equipment
cocts. Some weeds are poisonous and are direct causes for

Jivecstock losses.

Maize ( Zea mays L. ) is one of the major feed and food
crops in Bgypt. Cultivation is the most widespread method of

weed control which has so far been practised in maize.

The use of simazine as a herbieide in maize production
has shown promise; but it is of low solubility that causes long
persistence »f simazine in the soil, The length of time that
aherbicide persists in the soil is extremely important as it
relotes to the length of time that weed conbtrol can be expected.
Also, residual toxicity is important because of possible ianjury
to succeeding sensitive following creps, this is particularly
inportant in Egypt where two ~r three crops are grown succes-

sfully in one year.

Trrigation may account for the removal of simazine from
the upper layers tc lower layers of the s01l and this results

in turn in avoiding damace to tlie succeeding crops.
=
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The aim of thig stiov ds to investipgate the persisl-
caece f simazine in soil =nd its effects on maize and fassic-

isted weeds under different irrization frequencies and ‘o

abserve simazine residual toxicity on the following crops.
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TT. REVIEW OF LITERATURE

Lifeot of Simazine on Weeds :

Some weels are sensitive to simazine, whereas some
otheors are resistant. 3arnyard grass, pristly foxtail, blad-
der ketime, salt bush, amaranth, and wild oats (74). Viola

tricolor, Bchinochloa cruss-galli and Scleranthus annuus( 127)

are sensitive to simazine. Convolvulns arvensis, Agropyron

repens ( 77 ), european glorybird, dull seed com bind, bitter
winter cress, and european blackberry ( T4 ) are resistant to
simazine. On the other hand, some perennials such as corn-
hind, thistle field, horsetall, coco-grass and dandaleon are

easily killed by simazine ( 3 ).

Simazine applied to corn before sowing destroyed salt
tuch, euphorbla, amaranth and brigtly foxtail grass well but

nad only weak action on glorybind ( 135 ).

There is an increase in the deleterious effect of
simazine with increase in the level of its application. Apply-
ing simazine ot a rate of 1 lb. per acre gave 99% control of
nroad leaved weeds and 86% control of grasses such as foxtall

( Setaria spp- ), witeh grass ( Pagpicum capillare ) and crab-

grass ( Digitaria sp. Y, ( 9, 1 1b. (a.1) per acre resulted

in complete control of annual weeds ( 92 ), 2 1b. (2.i) per
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qore a8 enrface oy llention killed Jhenopodium album,

Laareatius retroflexus, Tortulaca ¢leracea and raraxacuil spp.

{30 ); 2=4 1b. per acre cnitsed eoaplete control »f annual
weeds diring the growing season ( 137 }; 2 1lb. per acre gave
100,. control of broad leaved weeds and 965> control of grasses
( 9 ), 4 1b. per acre as pre-emergence kept plots esseantialily
frec from both grasses and broad leaved weeds during the grow-
ing season ( 76 ); 1.5-5 kg./ha decreased weeds Dby 5-20% (3)3
2 kg./ha gave 70-90% control of anmual weeds ( 131 }; and 80%
control of weeds ( 119 ); 2 kg./ha before the emergence of
corn shoots brought about an 58% decrease in the weight of
woeds ( 17 ); 97.9-98.5% control of weeds ( 47 ); 2 kg (a.l)
per acre killed 80-90% ( 119 ) and 52-67% of the weeds (74);
0.25-0,5 kg. as pre-emergence gave 84-97T% control of Tripleuro

gpermun maritimum, Stellaria media and Apera spicaventi, also

controlled Raphanus raphanistyrum and centanrea cyarus { 73 )3

3 kg./ha destroyed 41.9-52.2% ( 5 ) and 90% ( 69 ) of weeds;
1-2 k;./ha reduced the mumber of perennial weeds by 36-517 and
anmal weeds by T8% ( 67 ); 5 kg./ha decreased the number of
weeds in corn by 52.6-84% but failed to destroy all the

european glorybind weed and horsetail ( 33 ).

Some weeds such as Agropyron repens and some broad-

leaved weeds were not controlled by the lower rates of simazine
( 9 )., Foxtail was controlied by 2-4 1b. per acre of simazine

if applied as sprays or granules to wet soil ( 122 ). Simazine
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ville miscepiible yonng seedling wiics nmally emerse, but

turn yellow or brown and soon die { 70 ).

Apply.ng simazine at - rte of 1 1b./ncre caused severe

gtunting of top and root arowti of Agropyron repens and other

perennial weeds ( 92 ). On the other hand, at a rate of 0.5

kg./ha stimilated the growth of Humex acetosella while the 1.5

kg./ha rate caused a degree of inhibition, also 3 kg/ha caused
a degree of inhibition of the growth of Taraxacunm officinale

( 127 ).

The extent of weed infestation is greatly regulated by
simazine. Vasilev ( 136 ) found that the use of simazine at
5-6 kg./ha. decreased the extent of weed infestation of comm

field by a factor of 8-10 times.

Simazine is superior to propazine and chlorazine with

regard to the control of broad leaved weeds and grasses (a).

gimazine effect is influenced by the moisture content
of the soil. The respective percentage control of dicotyled-
onous weeds and grasses ou moist compost soll obtained with
aimazine at 0.5 g. pex m2 were 100 and 91.5%, while it was
10.9 and 3.5% in excess of that obtained where soil was dry
( 64 ).

The killed weeds give place to others weeds to growm.
Monstvilaite ( 84 ) showed that simazine ot a rate of 1 kg./ha.

nged in corn reduced weed numbers and dicotyledonous had given

Central Library - Ain Shams University



9

place *o perernial weels a=d especinlly anmual grasses.

Chenopodium album was replaced by Setaria spp. and Echinochloa

cruss~galli as toe doninant weed specles.

e

Pre-emergence application of gimazine at 2.5 kg./ha
one day after sowing was the most effective treatment for con-

trol of broad-leaved weeds in maize ( 107 Y.

Simazine at 12-15 kgz./ha applied to Rumex acetosella,

Filago arvengis, Achillea millefolium, BEquisetum arvensge and

Setaria gluca, decreased the sugar content especlally sucrose

in all weeds one month after application except E. arvense
{ 96 ). This is because the herbicide failed to reach 1its

deep rhizonmes.

411 annual weeds might be effectively controlled within
4 to 6 weeks with simazine applied at 1.5 kg in 900 L. water/
hafo ( 51)6

Effect of Simazine on Maize Growth ¥

Simazine had no harmful effect on maize plants even in
high Jdoses { 80 )« imize plunts were not injured by simazine
application up to 16 lb./acre ( 9 Y.

Klingman { 70 ), showed that corn has enzyme ( 8 ) which
breakdown the simazine molecule, detoxifying the herbicide.
Apparently the susceptible species do not decompose the simazine,
or do it so slowly that the plant is killed. In addition ,

according to Mashtakov and Prokhorechik ( 81 ) simazine
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atimilated the srowhy of tle primary oot of Jant hvpoeotyls
i i ; .

and in some cases inereased germinating power.

Maize pilunts srovm in sinazine treated a0il were larger
and greater tran plants trected witi ot.erx herbicides (echrlox-
azine, propazine, 27901 and G30031) ( 9 ). Simazine applied
at 3 kg./ha without normal cultivation on chernozen soil stim-

ulated crop growta ( 14 ).

Many investigators are of tne opinion that simazine
inerense the yield of maize plaabs ( 3, 9, 14, 17, 22, 35, 41,
47, 69, T4, 76, 107, 117, 120, 132, 136, 139 ). Applying
simazine incressed the yield of grains by 2-3 metric cntr/ha.
( 2 kz./ha ) ( 43 ), 7.1 metric eatr/ha ( 2 kg./ha Y( 17 ),
9.8 metric centers/ha ( 2-3 kg /ha )( 22 ), 307 ( 1.5 kg./ha)
( 139 ), 10-27% ( 2 kg /22 )( 74 ) and 507 ( 2 kg /ha )(132).

The yield of maize silage increased by 42.4-70.47 by
addiag simazine at a rate of 3 kg /ha (5), whereas the yield
of green mass increased by 75-170% by adding 2-8 kg/ha  of
cimaziite or atrazine ( 117 ), and by 2-2.8 times by adding

(

2-6 kg./ha of simazine or atrazine 136 ).

On the contrary, Fink ( 40 ), wcporied tuat yields of
moize grain generally were urnaffected by simazine treatments,

oxcept when simazine were applied at 10 1b./acre.

The increase of maize 7vield by adding simazine is

mainly attributed to the weed con*rol as staniforth ( 123 )
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h0 reported o reduetion of 7.4 tashels of cocrn per ucre from
weed competition. meontrnlled weed/erop competition in two
trinls ia maize fields ¥rducel grain yvield by 31.8 and 49.7-

(52 ).

Applying simazine to wmaize field reduced the numbex of
required hoeings ( 79, 117 }. Under average conditions, the

net coet of herbicides btreatment would be less than the value

=

ot corn lost through failure to control weeds ( 123 ).

o]

Simazine at a rate of 10 kg./ha reduced the labour
requirement for maize 3 to 6 folds of simazine applied at

3 kg.o/na (79 ).

i{fect of Simazine on Chemical Contents of Maize :

Simazine exerts a marked influence on the chemical con-
tents of maize plants. Treated maize plants contained a higher
¢ of protein- and non trotein-1i than did untreated plants; %
nitrate was also increased, but free ammonia content appeared
to De unaffected ( 48 ), on the contrary the non protein I G
vas unaffected while the # of free amuonia N was either un-
f{fected or decreased in maize by atrazine at 1 1b./acre(37).
Several workers reported that simazine caused an increase 1n
the percentage of total nitrogen ( 37, 40, 48, 94, 37, 99, 100
101, 106 ), total amount of nitrogen ( 100, 106 }, and percent-
age and total amount of phosprorus ( 94 ) and decreased the

suger content ( 106 ). Tae percentage of total nitrogen was
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