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l1, IETRODUCTIOERE

Ircreased population together with the limited area of
sgricultural lands in the A.R.E, resulted in =n ewphasize on
'he problem of maximizing the yield of agricultural crcps
petr unit area, Since cotton was and 5till consicered to be
cie ain eccnomical crop in the a.k,i. and as itvs plents
started to be vigorously attacked with verious pests, the use
ni ¢ifferent nesticides puched itself to oe widely spread in
211 parts of the world particularly under climatic conditions

h as those present in the A Rk,

)

su

wocently, epplication of herbicides, systemic insecticides
spf fungicides ig a usual agricultursl practice at cluost all

locaticns of the agricultural lands in the A.R.G,

Since plants absorb from their environuent certain wineral
clesents essentiszl for growth and developuent, it would pe
Lolntul to know what effect pesticices could have on the
aptike and distribution of these eleaents within various

icsues, A knowledge of the influence of pesticide on the
minersl nutrition may be of value 1in elucidating the wechan-
iems of pesticidal action, TFrom the stand-point of public
hegl th, a knowledge of nossible changes in the wineral

centent of crops treated with pesticides would also be useful,
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Therefore the present study was designed for the purpcse of
investigeting thet behaviour of cotton plants =s influenced

with pesticide application; growth, nutrition and yield were

11 investipgated,
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2. HREVIEW OF LITERATUHE

To easily review the literature dealing with the effects
¢t pesticides on the growth and nutrition of cotton seealings ,

literature will be reported under the following headings :

1, Herbicides,
. Insecticides,

Tungicides,

2.l. Ferbicides,

z.1.1,¢ffect of berbicides on dry matter and growth of plants,

e am v e b o e e e e e A e e o e ey e e e b e A PG L BN NGNS R R GL GE WP BN AN TR AL R R S AN A A A e

Zeveral Investigators studied the effect of herbicide
ot growin snd yield of different plents, Jitchell and 2rown
(1045) showed o decrease in the total dry weight of the 2,4-0
treated nlents, Brown (1¢468) grew bean seedlings sprayed
@itk o,4-D, mixed with carbowax as a d1spersing agent, to
show the toxic effects asscciated with some various physio-
loiical responses, At the end of 5 days seedlings sprayed
Witk a 1000 npm concentration level were permanently wilted
and ‘n 7 days they were dead, The total amount cf water
cbgorbed and transpired by sprayed plants during the 5 days
lmnedietely “ollowing treatuent was 34% less than that for

couparaple untreated ones, Water uptake was not lLuue@iately
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Sisited by treatuent, since the seedlings continued to
trerepire and they did not wilt until 5 days after spraying.,
i.eaf gprowth was wmarkedly inhibited when corn was sprayed
with @ level as low as 25 ppm. The solid watter content

o1 the nlant decreased after spraying with a relatively high
cencentration (1000 ppa) out incressed accumuletion of solid
Lztter was noted in the bssal region of the stems of those
nlsnts spreyed «ith lower concentration (25, 50 and 250 pow) .
olf et al, {lg50) found thet teeated plants receiving high

vi Topen soluticneg were dead 14 days after the 2,4-D treat-
nent was vegan, At this time the wedium nitrogen plants showed
severe chloTosis of leaves and stews whereas the low nltrogen
S1snts showed only mild chlorosis, gysin and Bkirusli (1960)
tound that atrazine apparently brought about an increase in
the percent nitrogen by a reduction in growth of the nlants
vorher than by the lancreafe in nitrogen uptake, This
decreasse in growth wmay be the result of iphibition of photo-
syntihesis by atrazine. Gast and (rob (1g6y) reportec that

. - re-esergence application of 1 and 2 1b/a of siuazine and
irzzine incressed yield of forage corn to 23% compured tO
Lintrested plote and to 37% when thesze herbiclides were

spnlied et 5 ib/a, The same authors observed thazt ary welght,

crude protein content and carbohydrate content of the f{resh

crrn tissue increased., In contrast, post-emergence
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epnlications of simazine did not affect dry weight and carbo-

Eyarote ceontent but increased crude protein content,

De Vries (1963) reported that the application of simazine
fenerszlly reduced dry weight of tops and roots of corn and
winue radista seedlings, Simazine always increased the
ton/root rstio in corn but generally decreased those of pine

seedlings,

allinson and Peters (1970) reported increases in the
sercer tage of crude protein and generally a decrease 1n dry

i-stter content in several forage crops treated with siluazine,

“,1,2. affeet of herbicides on the carbohydrate conmiernt

- B4 e P S WS T e A A M A e M R TR MR MM TR AR WP e e R e AR S ML o AR R AR A e W A s

geveral investigations repestedly suggested that the
Y erbicidal action seemed to be relsted to interactions with
corbohydrates in plant, Mitchell et al. (1940) found that
nanhthielen acetic acid herbicide and some other related
compounts accelerated the rate of starch hydrolysis and
cenleted the supply cf readily available carbohydrate Teser-

/{ PRI A s
ves in besn leves® when these substances weTe zpnlied as

enulesion sprays,

iitchell et al, * (1940) and pitchell and Brown (1645),

working with Ipomea lacupasa {(annual Morning glury), found
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. nrincipal cause of plant dsath,

Hesaussen (1947) found that application of 2,4-D in
nerbieidal concentrestions was principally the cause for
digtruction of cerbohydrate rescrres with most of the loss
2eing accounted for by increased respirstion, He velieved,
however, that these effects zlorne probably did not account

for the lcthal action of 2,4-D

Sell et sl, (1949) reported thot 1000 ppm 2,4-L applied
to the foliage 0f Red kidney Bean resulted in a congiderable
recuction in carbohydrate reservesg and a decrease 1n the acid
Uydrelyzable polysaccharides, Since they also found z large
voerecse in procein of the steds of trested plants, they
siiregted that 2 lerge povtion of the carbohydrates was uti-

lized in protein synthesis,

wolf et al, (1950) found thet both total and reducing
sugsrs were higher in 2,4-D treated plants than in those of
covtrol, Cooke {1955) demonstrated, however, thatl wonuron
ceused a significant decrease 1n the corbohydrete content of

terrestrigl plants,

Rogers znd Funder burk (1966) investigeted the herbicidal
end physiclogical effects of cotoran on plants, They iound

et a) in warbure manometry studies, cotoran at & concentra-

tion up to 10 ppm did not affect the respiration of cotten,

Central Library - Ain Shams University



-8 =

bean, and cucumber in vitro b) warburg and C0g fixgtion

s.l.dies indicated thet cotoran inhibited photosynthesis 1o
cvcuuber and bean and to a lesser extent in cotton, Hesults
dicrted thet the basic physiological and herbicidal beha-
viour of cotoran was typical of that associated with other
“henyl substituted urea herbicides, “veldan and Rlackburn
(1058) cpplied propylene glycol butyl ether esters of silvex
and 9,4-D to flozting slligatcr-weed and deterwined the level
of carbohydrates in the under wetor steus, One month after
ini.iel epnlicetion the readily zcid hydrolyzable czrbohydrates
.26 been depleted by en average of 2 .89 in the tidal area and
14,5 in the non flowering one, Sorour and Hacskaylo (1988)
{-und thet wmenuron had no effect on the carpohydrate level of
the lesves 24 hours following the treatuent st cotton ssced-
liv.¢s, However, one week l1ater it ce.sea the starch content

c? the leaves Lo CECYeose, which could be an indication of

L .iiization of this reserve, walsh and Graw (1971) reported
ot trestment of asrine unicelluler algae with diurcrn, «scnuron

.- fenuvon herbicides (derivetive ures) caused depresslons

‘y the concentration of carbohydrates in tissues.

72.1.3. Inﬂuence of ¥ urblcu?ﬁes on t’tue ritrogen rutrition,

ctudies were cerried out by Suith gt al. (1947) using

convelvalus avenses plants (Rindweed). Resultls showed that
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Sarteély (1957) reported thet corh nlants treated with
siwzzine "2 chloro 4,6 bis (ethyl amino)-5-triazine" were
sreener and tsller than control plants not treszted with
simaezine nossibly cue to the increase in total nitrogen

content,

Tomizawa {1956) found that Linuron (substit-
uied urea herbicides) increaced the protein content ol tall
fescuse and orcherd grass by & highly eignificant extent,
foeeh trees treated with a hevbicidel mixture of simazine and
anitrole plus eamponium thiocysnate (Amitrol T) were reported

t 21, {1963) to contain higher leaf nitrogen o=

by Ries
coapared to trees where weeds were controlled by hand, Ries
o7 Gast (19649%/1965) showed that regzrdless of the nitro-

cen level, sddition of simazine increased the percentuge of
nitiogen in corn plants, grown in cand culture, wore then could
be accounted for by the nitrogen available in the siaazine,

st the low rate of nitrogen, addition of 3 mg of siwezine
croreased the totsl nitrogen content of corn as wuch os the
23dition of 570 mg of nitrogen a8 cpionium nitrate, Treney
‘1055) reported thet corn nlants trested with simszine took
un move nitrogen than the control plants only when sdditional

niiroeen was suponlied, He gopcluded thet simczine was not

scting as en apprecigble nitrogen source in these experiment,
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Granlich & Davis (1u65) end Gramlich gt al. (1966)
observed an increase in the percentesge of total, protein,
nen protein, and nitrate nitrogen in corn with atrazine
treatment, Bogaev and Shkel (1966) found that nitrogen
unteke by corn was sensitive to applications of the sodium
sait of 2,4-D herbicie, Danage was decreased by the appli-

cotion of high retes of nitrogen.

Fink and Flechall (1967), in their studies on wature
corn forage, showed that strezine and simazine stimuleted
nitroeren uptake only when available soil nitrosen was inade-
quate, .astin end Devis (1967} reported that one 1b/ 4 of
.itrazine increased the percentage ol both protein and nitrate
nicroren in most species studied., atrazine susceptibility
smncTently was rerzted to its effect on percentage of the non

protein and smamonia nitrogen in the specles tested,

Rurt and wuzik (1970) stucied the eftect of 3 cuiino
1,54 triazol {amitrole) on the alconol soluble nitrogen
gompounds in Cirsium arvense ecotypes, 0One day after treat-
ment with amitrole the corncentration of all nitrogen compounds
tested in the leaves of the susceptible ecotype wab TeEAuced,
Ut nome was eliminated, TFive days sfter treatuent the
~ovecentration of the same compounds increased in tue leaves

“rve the corntrol, Changes in the soluble nitrogen compounds
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stowed thzt when 2,4-D was added 3 deys before the spplication
G;P in the voot zone, P uptake decreased with increasing
rotes of added z,4-D, A period of 3 days was ennugh for the
vete of 0,06 mg 2,4-D per ¥g soil to decrease the phosphorus
tnteke to a third whereas that of 5 mg/Kg decreased it to one
sizteenths sbout 7% of the absorbed phosphorus was found to
o retsined in the vroots, When 2,4-D was applied through the
Leaves, wost of the herbiclde wccunuleated in the growing points
ol cerial orgensy; roob activity was less affected and wost of

e gosorbed phosphorus was translocated to the aericl organs,

ronuron, which is similer to cotormm, was ususlly reco-
czended for soil sterilization, Thie herbicide was
found by Tomizawa {1958) to incresse the inoarganic~P 1n &ll
perts of the soybesn plents but decreased the incorporation of

moe~horus into some metabolic intermediates,

Bingham and Tpchnreh (1959) reported that 2 ppm concen-
cration level of diuron “3,4 dichlorophenyl 1,l-dimethylurea”,
gnich is sigwilar to cotoran, gave sn alwost linear increase
f{ov the respense of cotton plants to phosphate, Itallan
vvegress siailerly behaved with application of diuron &t a
concentration of 0.25 ppm. Results elso showed thet cven
2n:sll sdditions of P acted to rTeduce diuron toxicity, 2lant

cnelyses indicated no inhibition of P uptcke but rather
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augeested thet diuron and P interzacted and thst the effect
¢t diuron on growth was partly regulated by p level,

Ay
Ommard and §illjm (1960) applied 2,4-D, &t 50 ug level,

=8 & sprey, Results showed that the herbicide caused s
striking increase in the acid soluble organic phosphorus and
-neurrent decresse in the inorgenic fraction, the effect
suing a8 quickly as to be obtained one minute zfter treatuent,
in leaves of plants treat 4 with 500 ug., 2,4-D, there was -
cetinit time lag beéfore increases in acid soluble organic
poogphorus were shown; in petioles and steas, however, this
rote ceused a veduction in this fraction, The data left
17itle doubt thet the sction of these growth regulators or

nerbicides wes closely relsted to phosphorus metabolism,

The effect of herbicide could be influenced by phospho~
TuE snnlication to the growth meditw of plants, Basaev and
shikel (1905) studlied the effect of phosphorus on sensitivity
ol maize to the sodium se=lt of 2,4-D, They grew wmalze on a
aedivm centeining 0,5, 1, 3 or 4 times the amount of P in the
ceniroly wa salt of 2,4~D was Bprayed at a concentration of
1 w# ective gradient per 400 liters of water / ha, They
found that YPK contents were higher in both stems snd leaves
o: nerbicide sprayed nlants than those of cantrol, Sagaev and

Shkel ({1¢65) reported thet, in general, 9,4-D increased the
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