CHAPTER-II

MATERIAL AND METHODS




II -0~ MATERIALS AND METHODS -o=

(a) out the pesticides used iu the preseut iuvestigation i-

(1) Metuoid - 50 (Methys paratnion)

Chemical nume i~ 0, O - dimetnys O - (P-nitropneays)
Struotural formuimi=- $ s

4y

W
(CHs0), P = 0 -7 Do o,

Moleoular Weignti~ 263.2
Sotubility 3= 55 to 60 ppm in water at 25°C, readily soduable

in wost organic solveuts, less solubvle in petroleum ether and
mineral oils.

‘§353;L1§;:~ Relatively stubie &t Pu 1307 undergoes tast decom-
positiou at Pu 8+t09. '

Forpuiutioust- uetaoid =50 (50% MW wmuisifibre concentrate of

methyl parathion).

plologicel propertiess- detacid is au iusecticide with a very
broed spectrum of sotivity., It xills weariy ali suckiug snd |
pitiug pests., ietecid mcts a8 u @Outuct, stonsols and breatn-
ing poison. It 1o notabie Tor its faust killiug action. As the
aotive ingradieuts peuetrautes i1uto the pilaut tissue, 1t conirols
poth cCuceuled wnd miuiug pests. Metucid displays good piant

tolersnce und thererore can ve used iu nearly asli crops.-
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Uses and recomuweudatiop i~ Metacid 18 widely used to cou-

trol aphide, jusside  thripe, mites, ieat roliers, Cut worme
and orickets ocu orops lixe cotxou, pome, grapes, citrus
frurts snd vegetabies.

Toxioity :- Orai toxiocity~ LD50 male rats - 14,0 Mg/Xg
Dermal toxicity ~ LD50 male and fewale rats = 67.0 Mg/Kg

(Iu xylene) aotivé iugradieut appiired to dorsai skin oot

removed, , |
Ighsiation toxjcity i- ID50 maie rats 200 13/13
1 nour exposure.
Antidute 1~ Two Mg of atropiae sulpnate by 1utravenus
route.

fna sbove meutioned organophoaphorus iusecticide is
used t0 study their efireot on phyuwiology oY o1l weed pimnte
like saffiower (Uarthamus Picotorius). This orgauophospho-

g semms—

rus iusecticide 18 widely used aB &«u iusecticide af a spray
aud the residuad erfect of tnis pesticlde 18 xuOwu %0 remald

in the envirooment for a iopg time. ( Deshpande and 3wanmy,
1987).
(B) Tne plunt used for the Experiwent is Carthamus finctorius

(satfiower), seeds wre used for tne experimeut obtained

from Knaredi Vikari Saagn, Jatara.
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(C) Procedure i~
Yhe seeds of carthamus tinctorius are sown in the ear-
then potb. The pots are filled with soil nixod with t!:?};iacx;?
io tne proportion 351 woll decomposed farm yard .AEK;. is used.
. Then in tmie pot seeds ure sowued. Then every alternate day
the pots watered. It has veen cbserved that after 2 moath the
' plants get iafested by aphids. The aphide are biack to durk
brown in colour. Aphids form colouies Oop the plants., After a
week of fudi lafestution, the healthy aud infested plaants are
analysed for tne organic copstitueats like ohiovrophyll coateat,
Nitrogen content, carbohydrate couteant, polyphenol copnsent and
growth parameter like, leaf area, leaf moisture, plamt heignt,
and Biomauss etc. Then by random sampliug method the healthy and
infested leaves are taken cleaned well and dried inm an oven at
80°0 till to obtain the comstaut weight., This oven dried mater-
ial is used for the analysis of inorganic constituenta such as
Na, K, Ca, Mg, Mo, Cu, Fe, &n, CL etc. The piaut which are
infested by apnids are sprayed with organopaospnorus ipsectici-
dse, Such as methyl paratnion in sucn a way toat 1st pot spra~
ycd with higner couceutration of iusectiocide 2ud pot with reco-
muended dose eud 3rd pot witn below recommended dose and the
coucentrations used ror this u"c 0.1%, 0.05%,0.025% respectively.
After 10 days of treatmeut, the pisuts are ansiysed as above for
growth parameters orgaulc and imorgaunic condtitusnts. The result:
are coampared a8 the effeot of insecticides ou growtn parameters,
organio and imorgamic conatituoutayxa tioa&od and contxbl plants.
(D) Growth Paraseters-
;3) isaf areg - Take atleast 10 leaves and measure the leaf
length and leaf breadth and calculate the lesf area by using



’l’or-ula for leaf area = I-xth/ \
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the formulai

Where, L = leaf Length, B = Leaf Breadth

and £ = Pactor. 7 |

2) Height 1- Measure the height of the plants whioh are sp-
rayed with insecticide and before sprayed insectioide. <

BRSSO

—

3) Biomgss s~ Take tbe plant and take the weight of the plant.
This weight of the plants sprayed insecticide and before spray-

ed inseoticide is the Biomass, Riomas WD Couleuloded by wing
Songe veght miHied afler dwing o Plad -
4) Isat goisture 3~ Take the leaves of the insecticide spra~

yed plant and before sprayed imsecticide plant. Then take the
weight of these leaves and record it. This ‘is fresh weight

P

and these leaves are taken in the ovonc_fit\drf;)hord leaves
again take the weight. This 1s dry weight of the leaves.
Formula - Inat/ moisture = Fresh whight - dry weight.

5) w t-=  The chlorophylls were estimated by method
of Arnon (1949).

(a) Bxtrgotion :~ Take 0.5 gm of fresh plant material mvho-
nogoq{.nod in morter with pestle along with a pinch of p‘soo,
(ngoosf\il added to perfect mg in the nucleams of chlofophyll
moleculs). Chlorophylls were extracted inm about 4Oal 80% ace-
tono.. The extract was filtered through :Bgt mann No.1 filter
paper using buokness funnel under sucesion (suction). The re-
sidue on filter ~papex: was thoroughly washed twice with 15 of
aliquotes of (small amount) 80% acetone. Collecting the
washing and the filtrate together in the same flask volume of
the chlorophyll extract was recorded (100 ml.) |
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(v) Reading Abworpauce for chlorophyll :=-

Absorownce of chiorophyll extraot was read oo 663um and
6450w on the spectropunotometer using 80, wcetons as biank.
From theae absorvance readings at usiug tue formulas chi. &, b
calculauted.

Cni. 'a' = 'x' = 12,7 A663 = 2.09 4645
Ohl. *o' = 'y' = 22,9 4645 = 4.8 AB63

Totul Chl., (u+tb) » 's' & §,02 4003 + 20.2 AG45
" X/7Y/4 xd0)0L ext. x TW |

Chlsg 100 = . \
or total Chl. 1000 x wt, of piant matecial.

in wg/100~1 g,
(6) Mitroxep i~ Forthe estimatiou of sitrogea kessler's me-

thod given by Hawx et al is used. |

(4) Dasdgestion of plaut material t= 0.5 gms, of the leaves are
cut iuto smali pieces. Alter washiug wud dryiug the piant mate-
rial, these pisces are trausiered to 300 mli kjeddani lfask. 5=l
of 1{2804 (131) aud a pluch o microsait is added to tne fask.
Microsalt acts as a catalyst durlug the digestion of piant mate-
riall to avoid bumpiug 3-4 smaii glass pireces are also added to :
the Jiesk. The plasc 18 heated ou & 404 flawe. Tiil the mate-
rial dissoived cowpletely aud tuen oa s a.tram flane Leating is
contiveoused. TAlL the extract chauges Irom browa black to ye-
lilow and finally to a colourless extract. Tnea the ¥lask is coo-
led to room teamperature aud the coanteuts are trausferred 10 a

100mi wita voluwesric 6lasx kjfdahe §lesc i riuse 3-4 time with
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D.W. Tnen tue extract ia riltered torougn whatmauu dNo.1 filit-

er paper and this riltrate used 1or the estimation of nitrogen.

(b) Part 11 :~ ketimutioo of sitrogen i~ Betimation of Nitro-
TS
gou 1is ocarried out 1u Nessler's tuoe which are arruunged/

(7) Bstimatiou of polyphecols from Heauitny wad infected plant

@itﬁf&‘:‘:s
(a) Proportiou of plaut extract i~ Tuke 2gma. of Heulthy aud
tufected plaut material sud orush 4t in 80% acetone by using
worter aud pestlie, fikter the extract turough whatmasan H0.!?
tilter puper by usiug Buckeer funnel. Coilect tne filtrave and
measuse the voluwe (adjust tne volume to 100 mi witn 80% acetone)
(o) EBatimution :~ Tuxe 2al. plant extract 1n Wevsler's tuve

and t0 1t 10ms 20% 532303. She Adjust the volume 35zl mark with
D.W, Then add 1% to 2nl folia Douuis reagoeut aud maxe the final
volume 50wi mark witn D.¥. 3Shake the tuves througnly weil to

get uuiform colour. Prepare standards vy uaing 'ml, 2mi, 3ml,
4ul tancvio aclid aud follow the avove procedure for tne develop-
went O0f tne volour. Blank coontaios adl 1uéradiontn except std.
tauulio acid. DMewsurs the mpsorvence at 660mm ou apevisophoto-
meter &gaipst Blanx. . Calcuiate the poiyphenols by usiug etandard
curve of taunic acid and suvstitutiug the values in tne formula

giveu us pelow,
Oel x graph value x fotali vol. of extraot x 100

Polypnenols =— _ _
in ¥ Wt.0f plant materiasl x extract used x 1000




(8) Estimution of curbohydrates (Staurch).
(a) Extpsction s~ 2 gms of fresh and mature green leaves of

tai plaut aud also i1ufegted leaves crushed in 80% ethanol with
» pinch of acid free¢ sand. The extract was fiitered through
suckoer's fuanuel using whatmann No.1 filter paper. Tne residue
Ou the puper was wushed 3 to 4 timea with BO® aloohol. This
rosidue wus truusiered to a couiocal plusk containiug 50ml die-
filled water and 5ml couc. HClL. The bLusx was svoppered by
usiug & cotton plug aad was hydrolised at 15lb pressure for
ubout halt an hour. After cooliog tue piask the conteut or the
extract was neutrailsed by usiug sodium carbonate. Then filt-
ered through whutmann ho.l1 fiiter paper.the riiter paper washed
onoe with disfilied water aud the voiume of thne filtrate was
meusured. This filtrate ®gs used ror tne estimation of strach.
(b) Betimution of Struch 3- A4 series of test tuve was prepared
a8 given ia the observation table. First tuve is dlaux coutalin~
ipg no sugar soiutiou, While the wext 5 tubes contain stacdard
giucose iu various quautities (0.1, 0.2, 0.3, Oe4, 0.5 mi) Last
2 tuves were haviug filtrate prepared for tae starch estimation
and the tuves were boiled on watmer vath for 10 min. Theo lma.
nelson's Arsenomolybdate reageant wes addod'to each tube and the
fiual volume was sdjusted to 10ms witn D.W, Thc‘bxuo cobour
dovolopod wus mewsured by taking wbsorownce at 560ma ou a C0LO-

rinever. A grapu of wbsoroance Va etd. gliucose concentration
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was drawn using absorbance reading for glucose from the graph.
The ml of glucose or sugar present in the filtrate taken for
estinmation was oalculated. From thias the amount of sugar i.s.
~@atarch pressnt in the total volums of the filtrate and then

the percentage of staurch was calculated.

Estimation of reducing sugers from the plantss=

Procedure s~ Prg aration of plunt extruct s=
;} . 28ma qf green and natureg;}oavea and infested leaves

through Buckner's fuutnel using whatmaon No.1 filter paper.

The remidue on the filter paper was wushed 3 to 4 times with
50% aloohol. The filtrate was collected and kept for conden-
sation on a waterbath. After condenaing”to 3 t0 5 ml the
evaporating dish wes removed. About 43ms of a mixture of po-
tassium oxalste and lead acetate (131) were added to the fil-
trate. It was mixed thoroughly and ebout 50ml destilled waiter
| were added to the mixture, Then it was filtered through what-
manp No.1 filter paper. The filter paper was washed with
alcohol and volume of the filtrate was recorded. This filtrate

is usdd for the estimation of reducing sugars.

Estimation of Sugers s« In 10nl marked teat tube standard

glucose ia takeu in different amounts. In two such tubes plant
extract is t aken 'ml alkaline ocu~tarturate is added to all the
tubaa along with a blank tube containing no sugar solution.
The tubes are boiled in a water bath for 10 minutes. After

cooling tubes vo room temperature, lml Nelson's Arsenomolybdate
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reagent 1a added to each tube, The volume of each tube is ad-
Justed to 10ml with distilled gamer, the dark blue colour de=-
veloped., Then take the reading at absorbance 560nﬁ oﬁ a colo~
rimeter. A graph of standard solution Ve absorbance at 560um
is plotted. From this graph the ml of glucose present in the
plant extraot is caloulated by using the extract reading.

(8) Inorganic Constituentes~
I) Brepar £ ¢ ' Bxtruat)i= The leat materisl
of random sampling waa taken, cleaned well in diefilled water
and dried at 80°C ip an oven till constant woigh{f;btainod(”

aii o aoid di AL

o
i
hat

This oven dried muterial was taken for the estimation of diff-
erent inorganioc elements by following the method of Toth et
al (1948).

0.5g of oven dried powdered material was traneferred
to a 150ml beaker to which 20ml ocono. HNOy were added. The
beaker was covered with watchglass und kept till the primary
reaction subside. It was then subjected to slow heating to di-
ssolve solid practicles completely. After cooling to room
temperature, 10ml of 6UR, éerchlorio aoid were wdded and mixed
thoroughly. It was then heated strongly und vigorously until &
clean and coloruless solution reduced to about 2=3ml, While he~
atédg the liquid was not allowed to dry. It was then cooled and
transferred quantitatively to a 100ml volumetric flask and
volume wus made t0 100ml with disfilled water and kept overni~
ght, Next day it wus filtered through a dry whatmann

filter paper No.44 (ashleas)



and the filtrate was used for the estimation of different

inorganic elemeuts.

(II) Estimation of sodium apd potassium i-

Sodium and potussium were estiwmated flame phnotometri-
cally following the sténdard procedure. The standard solutions
of kuowu coucentrations in parts per miliiou (PPM) of ' 10
Naol (1 to 10 PPM) and K+ iu Kei (1 to 50 PPM) were used for
calibratiou curves. From these calibration ourves the wakoowu

oonocntrutioué of Na® and K¥ in the aoid digeat samplea were

caloulated.
(I1I) timatiou of caiclum nesium Iron, Copper, Zinc
%%uganesas-

fThe acid digest extraot wus used to esvimate 0:2? H&a*

¥e?7 0u?*, 4?7 and Ma®"
photometer (Perkin - Eimer Model - 303V) using acetyieue air

elements ou atomic absorptiocan spectiro-

fiapes. Tne ilgnt scurce employed was hoilow cathode lamp. ZThe
conceatration of ca, Xg, Fe, Cu, 4n, aud Mo were read at 422.7mm
205.20m, 249.3um, 324.8om, 213,%0m and 279.5a0m respective.y |
(Perkin = Elwmer, 1973).

(Iv) Estimation of Chiorides i~

Por eatimation of chlorides, method deacribed by Ima-
mud Huq &ond Larher (1Y905) with alight modification was used.
Estimatiou was done usiuog obapmen and prati's (1961) metnod.

et o om0

The chlorides were gxtr;;;;d iﬁ boliiing disfilied water. After
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000ling the extract was filtered through a layer of cheese
oloth. The filitrate was collected in 25ml voiumetric flaex
and final volumk was made with distilied water, JFrom this
10mi of extract was taken for titration agaiust standardised
0,05 N Aghoss A few drops of 25% acetic acid sosution were
added to the fiitrate untii the pll of the solutioan was 6 to 7.
Then & few drops of 1% potessium chromate solution were added
and titrated agaiuet staudardized 0.05 N Aghio, (Dissolve 8.5 g
AR grede Agloy iu 100V al distiiled water) until the first
permunent reddiah brown colour appears and noted the bmrette

readinga,.
(1 sl of 0.05 X A3N03 = 1,775 ag o17)

Effect or pesticide study s~
After spray the insecvicide oa plauti-
(a) Physicai properties 3= The physical properties iixe leaf

aresa, heiynt, biomuss, leal moivture were studied by the
procedure a8 given above in effeut of aphid infestation

study.
(o) Orgauic cogetituwnts := The orgaulc counstituents like ch-

lorophyll, Nitrogen, polyphenois, carvonydrates estimated
by the procedure a8 given above in effeot of aphid infesta-

tion B¢ udy.

(c) Inorganig Constitueugs :- The iunorgauic constituents like
¥a! k7 ca®? %27 Pe?t 0u®? Mo®? Za?'and C1 from the dry le-

aves from ocoutrol and methyl papatnion sprayed pianis wexe

done according to the procedure described ig eariier sec-
SR

tion of Aphid infeatation studies. ’?"’.




