CHAPTER 1II

RESULTS AND DISCUSSION




- 0 -~ RESUINS AND DISCUSSION = 0 =

Before Spruy 1ne Insectioclde -

Apnidg is tne important suckiug type of pest. Iu
is u polyphagus pest. Aphids are smalier insects measuriug
about 2mm in si«e. They are yellowish or dark green or
blacKk 1lu coilour. Aphids are sort bodied insects on the ab-
domen therv we 2 outgrowths known we corpicles. The wip-
ged Iorus are produced Jate in the sowsaou. Tne Ayuphe are
saalier.

Apnid ie sucxiug type ol 1usect. The mouth parte
areé modified ioto a sharp nadiow tuoe koowu as stylet, ZThr-
oygh the styiet wphid suck the eselli sap,. An large uumbO; of
aphids are preseut crowded on the stem xnd lower surfauce of
the leaf. Due t0 excessive suckiuyg pluut loose their vigour,
they wre stuunted lo growth,

Both the winged and winglesus forws are reproduce
vivipurioualy and paurthenogeneticauliy. Bach femaie produce
about 8 to 22 nymph. The rate of reproduction is fasty the
pumber iB lncreuses rapldally. Sowe times lemale Lay ogge
after mating (ovipurous). The nywphs feedas on the plant for

about 5 to 6 days. The 1ife cycie B completed in 7 to 9

day.o
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Hocently experiment have buen doue to coutrol the

aphids by introducing iady oird betze's insect. The larva

and adult u»txe{s feeds on aphide and control the apnids.

1) XEffect of wpnid ipfestatioo on physicul propertiess=

1) lewuf prem 3~ The leaf area is decreased inm infested plant.
The values are depicted decreaged inp Tublie NO.4.

2) Plant helght is uiso decreased iu infested pliaat.

3) Bilowuss is wis0 ducreused. The values depicted in Tuble

7

‘., H0.4 due tO uphids intestation the blomass is decreased. The

e __“»__w__"_,/
al (1989) reported ZZat due to industriai effiuent on growth

' aphids sucks ceii sap from ieaves uud stem. MK (Bahadue ot 7y

oY pisum sativum. feuaf urea, Bilowuss is decreased, plant he~-

ight is aleo deor;ued.

4) leaf Moisture i~ Leaf moisture is wuiso decreased due to

L7 'ephid infestution Adaus et al (1978) have observed that a

PN

e ;fdcoroane fresh weight and dry weignt due to nitrogen defiolency.
N

.
.

Bffects of Aphid infestation on organic copatituentss-

1) Chlorophylls i= Onlorophyll ie decreased in aphid infest-
ed plant. The chlorophyil in sufflowss is depicted ip Table 5.

Chlorophyil 'a' is decreused and chiorophyli 'b' 1is increwsed
in aphid iufested plunt, The totwl cnxozoiw}gwg}yo decreased
in aphid infested plaut‘ﬂehrota et ul (1949) studied op Pe

deficiency on chiorophyli in muize. Iron depressed chlorophyll



an

in pluut. MNehta vt ul (1991) reported that ohl.'a', oul.'b!?
und totui vnl.a reduced dus éo Mg deticiency in éal?iaia
molesta., Mg is only metallicion preseut in ocniorophyil the
yize of photosyntuesis Umesh Kumar et al (1990) reported that
dus 10 leaf spot diseusw on Perminwlia chiorophylil countent is

decreased.

2) Bffect of sphid infestution ou poityphenoisi=-
Polyphenols are commonly xuown us tannins. They tauke

purt in growthn metaboiisiu wud act iike, puytoharaonew frowm
the present iuvestigation (Tuble 5) it amppeass tnav in aphid
infested plunt the poiyphenois are decrewsed. Decrease in

polyphenols coutent in tne plant is succeptidbie variety. In
rosistaut variety poiyphnenois is wore Umesh Kumar et ali (1990)
in Terminauiia infested by leaf spot tney observed decrewded in
polyphenols, coutent suggests thut tney huve uo role to play

in impartiug resistauce o host pluut.

3) Curbohydrates :- The carbohydrutes wiso iucrewsed the

vaisues gre depicted iu Table No.5.

Mohta et wi (1994) reported thut due to deficienocy
the sugars are reduced in saiviuvia molesta mg inoreases sugars
are inorewsed. Umesh Kumer et al (1y9u), reported that in
Jemmiualla infecied by le«f spot reducing sugars «nd starch

levels were conslderably incressed. Uaesn Kumar ¢t al. (1990)
reported that in morus alba under puthogenesis reducing

sugars and stucch is increwsed in lected mulberry leaves.
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4) Nitrogen :-

Nitrogen is «lso decréased in uphid infested
plunt. The valuss depicted in Tuble Nu./ﬁﬁ

$inha et al (1991) studied the ?%fect or potass-
ium deficiency nitrogen metabolism in Sulvinia molesta. (t
Due to potussium deficiency nitrogen und protein decrcaﬂef/
Panda ¢t &l (1991) reported that in egg plant due to the
infection of iittle leaf disewse prosein and nitrogen con~
tent is aecreused. 3Sinhu et ul (1937) atudied in Salvinia
molestu effect of ca deficiency on nitrogen metabolism.
Nitrogeu w ud protein decrewused due to calcium seficiency.
Umeshkumar ot ai (1990) reported that in morus alba under

puthogeuedis uitrogen oontent is «wlevo reduced.

Umeshkuwer ot &l ( 1390 ) in Yerminalia by leuf
B @8pot intection. Nitrogem countent is reduced.
Aceording to Raskur ot al (1935) studied the erfect or sh-
votfly in serghum on the pasis of bichemical resistunce.
In them Nitrogen percentuge is devreaused by the infestu~
tion of whootrtly.

According to Sinha ot «l (19%37) studied on mineral
nutrition ot Sulvinia molesta effect.of calcium deficiency

on nitrogen metubolism op them due to ca deficiemcy mitro-

gen content is decreased.






C) lporganic Copstituents t-

- In plants the iuorganic eiewsnts pilay an laporteut
role iu piwut metaooiism. Tney required by piaunt ror their
ditfereut fuuctious. The reiuwtive concentration either excess
or dericit 1n piaut uiters their growth pattern. The leul i
an ldeal plant organ whion shows major metabolic processes.
Tho resuits of the effect of aphid ivfestation on different
inorganic eleweunts in the leuves or safflower local variety

is depicted iu tuble 6 and discussed below,

1) Sodiug s~ Saffiower shows increased in sodium content
under apnid infestution. Werkhoven et al (1966) has shown
-that iacreasing sodium ubto 308 resuited 1a increase in yieuid
and seuvd oil. Posulla and Pelipe (1972) reported the absor-
ptiou and traunslocation ox nodiuq in safflower. Generally
01l seed crops show low wmount 0f sodium in the leaves e.g.
Aruchis bypogew 0,08% and Guizotia abyssinica 0.06% (Nala-
wade, 1983). But sufflower ieaves show comparitively higher
smount of sodiuam wnich ranges Between 1.00% to 1.4% dry wt.
Nuguruja o6 ul (1988) reporied that due to inteotion of phy-
liostiotu on amllotus ph;lipplneusin 804ium consent 1w lncre-
ased, According to Bes3+M.Patil and S<3.Patid (1991) repor-
ted that due to red rot and rust infection sodium ooﬁtent )}
1ncioéaad.

1I) Potussium :- Potassium is an iamportant element in blant

metubolism., It wctes we & cofucter in most of the bilochemical
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rewctions. In the present iunvestigation potassium estima-
ted in aphid infested safflower and found that potassium

is decrewsed iu them. (Table 6) Due to the aphid infestu-
tion fhc potussium is decreased. Tne potassium conteut in
sasutflowsr was studied Bisht EEA%E_(‘987) Accordiug to

him povessium deficiency resulted iu reduovd growth anod
developument and exhibited visible symptoms «s brewn georotioc
spot in the middle of the leaves of sufflower potassium,
sodium ratio also .deorewsed under aphid infestation. Sinha
et wl (1991) studied effect of potwssium deticiency on ui-
trogen metaboiism, potassium dericience reduces protein, and
nitrogeu in Salvinia maiesta Patili et al (1991 ) reported
thut due t0 infection of red rot und rust disswses on sug-
arcane potussium 1s reduced. Nuguraja ot al (19u8) reported
thst duy to phyiiostiota diueuué ou maiiotus philibpinouuil
thelr is decrewie in potassium content. The ratio or the
sodium, potwssium 18 increased in uphid ilufested plant.

III) Calciumi= The tcault of caulcium in satflower variety -
is depicted iu Tubie 6, from tnis it is clear that in apnid
inreated piauts calcium is decreased.

The calcium is geueraily regarded ws the moat ima~
obile eleweut &nda deposited in ieuves (Perzuson and Bollard,
1976). ‘'he calcium coptent differs witn plauts. The
_optimum value Ior terrestrial pilants is 0,5% dry wt. .
(Bpetein, 1972). | |
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NagarujJa et al (1933) reported thut due to pnyiiostiota
disvuse ou malloten phiilippiuensi) Loncreases the calolum
couteut. b Patil and 4. Patii (1991) red rot and

rust ipfectiou 1n sugarcaue the calciua cobtout

v) wesium 1= Maguesium content in satflower variety
is showo io Tabie 6. Magnesium is iocreased in aphid iufe-
sted plant. Kaguesium is a coustituent of a chlorophyll
wolecule an activutor of certuin envywes wnd an osmotio re~
gulutor (Sutcliffe 1967). The wveruge vaulues for magnesium
in terrestrial plunts ranges from 0.05% to 0.79% dry wt.
(Perry and werd 1959). But the pluuts need about 0.2% Mug-
nesium for the optimum growtn (Lpwtein, 1965). Magoesium
deficiency reduces phospholiplds pnonphotidyi glycerol and
galaotosylidiglycerides (Kongstrud, 1969). DM, Putil
wnd &R, Putil (1991) reported thut in red rot rust infec-

tion in mineral compositiou 01 suywurcane m32+ is increased.

V) Irou 3~ The iron coatent of the saffiower variety is
recorded in Tuble 6. From this it is clear that the iron
content is wlightly deoreuscd.

A far «8 iron is concerned it play an important
role in chlorophyii synthesis, ferredoxin synthesis, cont-
roliing activity of rivuiose dipaosphate carcoxyiase the
rate 0f cwurbon wssimilation in suygur phosphates and sucrose
foramation etc. (Ralph, 1975). 3Sanguie et al (1981) have
shown that spraying of iron in the form of 0.4% ferrous sul-
punate with 0.2% borax end 0.5% Zinc sulphute iucreases yield



-
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in safflower considerably. The iron values for Jland plautms
are 0,011% dry wt. (Bpstoin,l1972) In preseut inveatigation
surfiower vuriety show & corrclation'botween the acoumule~
tion of iron aud chnlorophyll iu wphid infestated piant.

Iron deticiency depressed chiorophyil couveut (Mehrotra et
al 1989). Nugarajas ot al (1988) reported that due to in-
feotiou of phyliostiocta on Maliotus phiiippinensis. Iron

counteut is ipcrowsed.

VI) Copper 1= The resuit of copper in sutfiower variety
is shown in Table 6. The copper content is slightiy decre~
wded lu aphid ifufested plant.

DePitPatis und S Patis (1991) iu effect of red
rot and rust lofection ou miuerul composition of mugurcane
tigsue. In them no acocumulation of cu due to fungal lafec~
tion. Copper provides metabolic control over ouxip synthe~
6is and is iwvolved in proteiln wud carvohydrate metaoolism.
Copper is component of several metallo-emymes ipcluding as~

corvic wcid. Oxiduse, tyrosiuese, and cytochrome oxiduae.

VII) Ziupc := <The result of siuc conteut 18 recorded in
Table 6. The %inc conteut is decreased iu aphid iufested
leuves.

4igec is a major microputrieut. In safflower the

yield is lucreased by sprayiug 0.5#» 4inc sulphate (Sangale

’gﬁég;_IQBI). Dr=P=rPatil and 355.Putil (1991) Zinc content

is decreused Zinc pluy an important rols in auxip synthesis.
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VIII) Mungunese 1- The nanguuvee content in safflower va-
riety is depioted in Twole 6. The mangunese content ie sli-
ghtly decrewsed in leuvea of aphid infested plant, The nor-
wal vulue of manganese rfor growth and development is 0.005%
(atout 1961) ¥rom the preseut investigation it is clear that
wanganese 18 wutficient in the safflower.

Recently, howis wund Mo ¥ralune (1986) have shown that
the application 0f wunguuese significauntly iucreused safflower
yield from 1010 to 1050 Kg/ha by increasing number 0f seeds
per plant., Mungunese also & mioro elemeut Mn deficieucy dec-
reusdes the pnotosynthetic rate, lesf area, and chiorophyll |
coutent etc. cheniue (1970) has reported role of Mp in till

reaoction. Q{

IX) Chlorides i~ 4Tho chioride couteut 1s depicted in Tabie
6."It has veeu obuerved that when preseut in low conceantration
-fimulatn- plant growth. But harmful at hiéne: concentration.
In preseut investigation the coloride iroan content decrewsed.
The ohioride ion shows stimulutory effect ou Hill reaction:
(Isuva 23_55_1969) Owaund (1968) hus r?portod that L content
in lawd plants very froa 1 to 3% of dry tisaue, (ferry and
ward 1959) our resuits show acoumulation or 7,647% ohloride ia

aafrlower; Buv under aphid infestation the amount of ohloride

is reduced which probably inhibits the pnotosynthetic reactvion.

B) After 3pruy The insecticide i~ Mor the control aphids

and otner iusect pestsa we Can wse many types of pesticides.
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In the present lnvestigauation attempts huve been made to
study the effect methyl parathion on the physiology of sa-
fflower plunt. Methyl parathion is a organophosphorkts
compound. It is superior to organocnlorine compounda bveca-
use of their quick action and it is non persistant i.e. it

is easily degraded into simpler and harmless chemiocals.

(a) ( ] Par : 11 properties of

Averuge leaf area, pilaut height, Biomass and leal

moisture is increwsed and is depicved in Table 7. Trivedi

ot ad (1990) reported that effect or endosulton on plaut gro=-
wth, Total bionwss inocrewses with uye of the plunt. The
neight of tne plavt 18 wiso inorewsed wl8o inoreuses tne siue
and shape of the lewves, Cudosultown follar application av
0.01% wnd 0.05% produced mo toxic effect but g4 0.1% and

1% visible symptoms are appearsd. In higher doses the height
of the plant, biomuss und size and shape 18 decreased. As

the conoentrution invreawed it appewured that there was redu-
otion in the leaf arsa. Tne reduction in the leaf ares at
bighsr coucentrution plunt height is aleo iucreunsd at re~
commeuded dose and «t low conceutration and nigh conceutration
slightly increused leaf moisture, conteant is increased at
below recbmmendad dose and moisture contepnt is lower at higher
concentratiou from tabie 7 it is cleur that methyl paratnion |
favoured growtn at recommeuded dose (0.05%) and below recomm-
ended dose frem this we Cau 8afely suy thut msthyl paratbion

cal be used «t recommeuded dose and velow recoammended dome
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control the suckiug pest wnd fuvour the orop growth.

B) Effect of methyl purathion 0p o ic constituentsi-

I) Chlorophyll 1~ The results of effeat of meshyl parathion
treatwent op chiorophyll «re recorded in Table 8. The chlio-
rophyll content is iucreased the c hlorophyll synthesis is sti-
muiated at 0.U5% wetayl parathion.

Trivedi et al (1990) reported the offect of endosulforn
inloctigide on Vigru radista. Chloropnyll content is increased
@b wll doses oI treatwsnt. In higner doses the iphibitory
effeot was more seriously registered iu the chlorophyll a fra-
ction causiug Lloweriuyg of ohi &/b ration. Therefore imstead of
0.V7 to 0.1% dose coucentrutiou the toliur spray et 0.05% i
recommended dose for mungbeun orop «s it is won phytotoxic and
inweoticidaiiy aotive. Kakalipaul et al (1987) reported that
effect of pnenoxyacid ou costus speciosus (Koenig). chlorophyll
content is iucivased in them.

Our resuits are aiso show sume pattern i.s. at low coo-
centration (0.025%) stimulate the chlorophyll content aud higher
concentration (0.1%) ianibits the chlorophyll contsut and at |
recommeuded dose tne chlorephyll content is inocreesed. This
indiocutes thut lnomeoticide. mauy slowly wbsoxd in the lesfl tissue
either by symplastic movement through the living tissue or by
«poplast movemeut through cuticuiur tisaue and then possibly it

governs the mutabolic activities in the piwut such a8 increuse

1u}chlorophyll content.
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IXI) Polyphsuols :- Tubile 8 records the effect of methyl

b;éuthion on the polypnanoxic content in sufflower. It show
increused polyphencl content., The safflower show maximum po-
lyphenols at 0.05% Methyl parathiou uprayed plunt out not abe
ove the coutrol value.

The polyphenol content in methyli parathion sprayed pl-
ant increwsed ip all concentration. The maximum polyphenol
content is in recommended dose (0.05%).

Generally aoccumulation or polyphenols aots as a mecha-
pism of resistance wzwinst the pathogen (Wang, 1961) from the
view of wang (1961) because of the siiamulation of polypheuols
by lowex conceantration the plaut vecvws resistaut to pathogen
attuck. However, it ueeds further study to dliucidate plunt
puthogen wnd polyphenod relutionsnip uuder the iufluence of
pesticidal spruy. At preseut we caun say tnat stimuiaviou or
polyphenol by these insecticides may possibly develop resis-

bance uguinst pathogeu 100.

I1I) Carbohydrates :~ Tne effect of methyl paurathion on the

curbohydrate content in sufflower is recorded in Table u.
Starch content is increased in recommended dose and stimulation
oI aturcn at low couceuntration and reduction in high coamcentra-
vion. MHeducing augar'lyntnesin ig iucreased at recomgended
dose and iow concentration reduction in sugars ocontent and at

high conceutration increuses augar content.
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Acgording to lalithakumari et al (1984) on the Tikka
disease of ground nut systemic fungicide il spiayed. The
effect of systemic fungicide in carbohydrates couteut is re-
ducing sugurs ure lucreased and sturcn is «is0 lucressed than
the other systemic fungicides.

Goueralliy uo consistency iu thne caroohydrate content

iu oll seed plunts under pesticidal epruy wus noted.

Iv) g;tgogén i= Tuble 8 records the erfect or methyl para-
thion on the Nitrogen coutent iu safflower. It shows ipcre-
@36 in Nitrogen content. The maximum nitrogen present in
0.05% methyl parutnion spruyed plant but not below the con-
trol vulue. Lutitnukumari et «l (1984) reported that effect
of systemic fungicide on tixkka diseuse of groundnut in them
inoreases proteiu wnd total Nitrogen.

Nitrogen conteut is increwsed in recommended dose
(0,u5%) and nigher couceatration (0.1%) and in low conceatra-
ti0w it is slighsiy iucreased. Frotein content is aiso inco-
rouded lu rucommended dose (0.05%) wud in high comcentsation
(Qe1%) and in low coucentrution it is siightly increassd.

Increwse in nitrogeu content increwsses the plant height.

(C) Etfect of methyl parathion on the iuorgauic constituents:-
lIn the preseut investigution tne accumulation of di-

fferent elements in the leaves of sulTiower variety and tne
results are depicted 1o Lwbie 9. ‘'he suppily of absorptios of

theae 1lnorgunic coustituents is peeded for growth and metaboliisu
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In order to overcome pest and diseuse attack, piants are

oftenly subjected to pestioidsl treatment.

1) Sodium :=- Sodium is an important micromutriant which
control plant growth and development. The values of sodi-
um io the leaves of safflower (table 9) ranging from 1,0

to 1.8% dry wt. Heikal (1976) has reported the accumulationm
of sodium which shows many harmful eflfects such as reduction
in leaf number, lea# length and leuf urea.

Werkhoves g§~§&~(1966) huve reported that, due to
accumulation of sodium the safflower yleld and growth is
reduced. Pozuelo and Pelripe (1972) huve showan that accumu-
laution of sodium is restricted to root so that leaves are
kept wway from the toxic effect of sodium. Sodium content
is iocreused in recommended dowe and below recommended dose £i.
(0.025%) ower control. Among the three concentrations used,
0+05% methyl paruthion uppewured to be fuvourable for I&+
up take in safflower,

2) Potassium 1- The results of the effeot of methyl para~
thioa on potussium content im the leaves 0of safflower vario-r
ty, is depicted in Table 9. The potuswsium content is incre=-
ased and the ratio of potassium scdium is also inoreased is
recommended dose and at high conceuntration.

Potassium {8 & monovalent cution required by the
plant for many metabolic processes nuch‘aa ospatic regula-
tionm ( Okunonkocgﬁxggl, 1978) growth initiution and iogul—
ation. But & mujor role of potussium is to activute ensym-
es. Evuns and sorger (1966) huve recorded 46 enzymes acti-

vated by potussium. The «veruge vi.lue of potassium is 1%
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dry wt. (Bpsteim, 1972) from our results it seems thut sa-
Iflower is rioh in potussium content. Blsht et al (1937)
have shown the eifect of potassium deficienoy on growth and
development und exhnibited neorotic spots oo the middle of the
safflower leuves. Potussium content is increased in recomme~
nded dose (0.05%4) wnd high concentrutions (0.1%) Humble and
Heiwo (1969) have reveuled that K+ plays u significant role
in stomutal opening and ci o08ing. Low wyter loss of plants
well supplied with X' is due to a reduction im trumspiration
rate (Brag 1972). The ratio of sodium potussium is inoreased
in recommended dose (0.05%) wund high coucentratiou of methyl
parathion (0.7%). '

3) Culojum s~ The results of effect of methyl parathionm
on caloium content wure recorded in Tuble 9. It is clewr that
calcium content i® increased inm 0.05% and 0.7% methyl paruth-
ion sprayed plant.

Caloium is generally regarded «8 the moat immobile
element (Ferguson und Bollard, 1976) Marinos (1962) hus sugg~

ested thut culcium involves with menbruns system. Rains_et al

——

{1964) have reported that caloium is essential for ion trums-
port mechunism calcium «lBo atinulates the activity of engynm
ATP- are, adenylkinase, sucoinic dehydrogenase and arginineki-
nase, muweeinie (Mo Flory und Nasan, 1954). '
Calcium content is inoreased inm low comcentratioa

(0.025%) and recommeuded dose (U.U5%) and consistency is
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noticed ip plunte wprayed with the «bove recemmended dose

(V. 1%),

4) Mygpesium i1~  The mugnesium content in the leaves of
safflower is depicted inm Tuble 9. Mugnesium content is ree-
duced, in 0.05% wnd O, 1% methyl parathion sprayed plaut.
Mugnesium is & constituent of chlorophyll molecule and hen-
ce it px;ys an important role in the synthesis of chlersph-
yil and in oany eusymatic reactions loss of magnesium is
probably because Of calcium which ighibit mugnesium absor-
ptiom. Moore st al (1961) have reported that hagmesium
sabsorption is checked by calcium. Magnesiuam is gemerally
taken up im safflover in lower quamtities than Cu2+ and K*

ome mujor role of Mgo+ 1s as u cofaatlor im almost all emsy-
wes activating phosphorylautios process. (‘82+ foxms a bLridge
between pyrophoaphate astructure of ATF or ADP and eniyms me=
ls cule). A key rsuction of H32+ is the activution of RuBP
cuse, Irrespective of comtrol values, the Igz* level uppeur-

ed te be good wt lower comcentration (0.025%) methyl parathion.

5) lrom s~  Iron is an immobile micromutriemt. The result
of effect of methyl purwthion on iren content ias recerded in
Table 9., Irom coutent is increused in suffiower. But muxi-
aum iron presemt im U.U5% methyl parathiou sprayed plamt.

But not abowe the countrol vaulue.

Irom is a vital microelemeut imvolved inm nany’motabo~

lic procesies (Nwuson and McElory, 1968). Iron &s essential im
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photosynthesis as being a constituent of non-heme irom pr-
oetein, rerrodoxin us well as in nitrogen fixation (Epstein,
1972 wnd Ralph, 1975). The growth is enhanced with increases
in iron conteut (ivan and Drev, 1979).

Epstein (1972) hus recordsd «8 wvoruge ot 0,011%
dry wt. of irou in mauy plantas. Tho/valuea of irow in oQther
01l seed crops ure lesmer thun in sutffiower rccommended\doae
(0.U54) of wethyl purathion in cuse of sufflower is goud

for F02+ uptake,

6) Copper i- The effect of copper content in safflower
s ow slight change (Tabte 9) onily in 0.05% methyl paruthion
sprayed plant copper content is slightly increased.

Copper is compouent of severul metallo ensymes incl-
uding wecorbic acid oxiduse, tyrosiuuse, awd cytodhromc X~
idase (8utcliff and Baker, 1981). But lower plants likes
chlorekla utrfected wdversely due to application of ocopper.
The high accumulution of copper audversely autffected growth pa-~
ttern. However in the higher plunts copper inhibition is an -
elastic reversible striainm. Our‘roault shom a slight imcrease

in copper content in methyl parathiom aprayed plilt. Copper
generully purticip«tes both im protein und ocarbohydrate meta~-
bolism further, there is a specifio requiremest for Cuzf in
symbiotic nitrogem fixation. It is u constituemt of chlpre
plast protein plastocywnim which forms purts of electroa tru-
msport ohaim lipking two phbtochemicul.lystonn of photoayat-

heais (Bishop 1966 amd Boardman 1975).
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7) Ziwe - ¢iwc is u mioroelswent required im plants,.
It is wasvoluted with number of enzymes inciuding dehydrog-
onanes und peptidases but recently it wws discovered that
xzimo specifically wotivate curbonic inhydrause. Ita defici-
enoy wus ussociuted with distubbaunce in ouxin metabolism
(IAA) (suticliffe and Buker, 1937 ).

The results of effeot of methyl purathion om safflower

in 4iac ocoutent is recorded in Tuble 9, 4imc content is ipc-
rcuscd’iu Mattioner. l1n Us1% ¥e wethyl purathion spruyed plant
4inc, coutent is more but below v he control vulue. In high
concentration 0.71% methyl puruthion in safflower Zn2+ content
response iw good 4inc deficiency shows sharp decrease in the
level of KNA wad the ribosome coutent of cells. (frice ot wl
1972).

8) . Mangenese 3~ Mgpgunese is also a miocro element. The
wooumulution vl wungwness due Lo methyl purathion in the lew-
ves Of sufflower im depicted im Table 9. Mungaunesium content
is alightly increased.

Chenias (1970) has reported that the role of maag;nono:
in Hill reuction Muanguanese daeficiency decreases the photosyn-
thetic rate, leuf areu, chlorophyll content eto., like thut of
Mgz*, an* is also equally iwportunt mineral element. It
wotivates decarboxyluse and dehydrogeuase of ICA cyole and
brings wbout oxidation of DAA by activating Iaa oxiduse. Ia

recommended u oae (0.8.5%) and high concentration (0.1%) methyl

pardthion maximum M32+content.
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9) «Chlorides ;= Yhe values of cnlorides in the leuves of
sufflower wre recorded in Tuble 9. The chloride content is

increused in awfflowsr,

Although ohlorides acts ws wu olectron transporting
agent in photophosphorylution, its «coumulution affects wari-
ous wuspects of plants. The normul values of chlorides in lumd
plants very from ! to 3% dry wt. (Ferry and Wurd 1959). Black
(1956) hus reported the more wccumulution of chlorides tham
sodium in the leaves which aight be muinly due to passive flow
0f chlorides. The tramspiration increuses passive uptake of
ohlorides (Green way 1965). Chloride content is increased in

recommended dose und high concentretions (0.1%4) methyl para-

thion.



