
. ' . [,-

. \ 

" 

--------·· ~: ---· ~--'--.----~-- "W'W!... _,,---:~ , __ -'.-'~~------,'~~-"'""-~---- --

' --~ ~l...._(__ \ 

.....,____........__~ 

iATE OJ!' CERTAH 00 .L 

slJ.billi ttGd in I'c;.rl,iel :Vulfilment of the 

RequiJ:em ,nt:-: f'or t':cc Degree of 

DOCTOR :F~'LOSO::?HY 

il" 

Chemistry of Ir·se0tictdAs 

]'aculty of Agriculture 
Ain Sham3 UnivArsity 



This Thesis for P}l.1;. Jegres 

has been Approved by rm.J a/-LZ; 

-J-Z~e!..~~ 
\...., 

u- (f. D.-6~ 





DJTHODUCTION 

;2_A~T:,. ___ I : REYI_~W. ____ oF:.__ J.J_HERJ_i_TUIJ..E.. 

1. FatA 0f Toxicants in Soil"' 

2. Ef::'AC"t 

3- Effpct 

of 1'P.mpP.ra·cure 

of Soil Moistu-A 

... " ..................... ~ 

4. Effpct of Soil St0ri~iza~ion 

5. :::;f'fect of Organin AattP.r 

6. i-ietabolism of Ins8~"';:icides .i.n So:J ls ac:1d 
:::;:lat'l.ts ......... ~&~ ................. e··•••4<•········· 

Ill-F~_.:::I.;:;I : AATERIALS AND HETEODS 
·- > ,._,,_ '•M----

InsActir-i:iPs Used : Chemical DPfinitions and 

l 

? 

4 

5 
6 

PeopArties of l!laterials U sAd . • . . . . • • • . . . . . . . • • 16 

L Di-syston ••..• -.. . . . . . . . . . . • . . . . . . . . . . . • 16 
2. Thiocron • • . .. . .. . . . .. . • . . . .. . . . . • • . . . 17 
3. TF>mik (u.c. 21149) ... ... .. . ...... ..... 17 
4. Sevin .......... , ~ .. , ~ ~ .. ~ ........... , .. ~ ~ ~ .. , . ~ . . 18 
5. lleptachlor ..•. , . . . . . . . . . . . . 1 o 

"· Chemical Determinat::c:c· o'f Toxicants ...... 
, .... 

, ... (o A ~ ~ .... ·' <, 00 .. 0 (, (> • '< 4 • 

......... , ...... ~~~ .. ~·· 
.... ,. .. ~.~-~---· ... ·~~··· 

B. I,..,3idcHl Ir.vAstigat:i.cn L'"l Soi.l. ........ . 

1. i:reparation of sr,i1 samples . . . . . . . . . .. 
2. ClPan-up procedures ........•..•..•..... 

20 

20 
24 
24 



i'.liH1 L] ~ r>X~E.~IJY.i.ENTA~ WORK AND Fil~_l:l_zy!GS : 

L .~;.:0ct of ahemical nature, dose, time of 
·• ·st-cT" and soL: type on the persis'!::ene,.,, 35 

a, Effect of chemical nature and period • 36 
b. Effect of dose and soil type •.•...•• 38 

2, Effect of soil temperature on the persis-
tence ............... " ... ~ ...................... 45 

) .. Effee-; 0f '3oil moisture on the persistence. 54 

,~ I;f'fect of so:Ll ster:i.lization on the persia-
-Lence 

···~·'···~·v· .. ········~········~····· 
of sci 1 sti:c:dng on the persistence. 

6, Bf+"ect of organic matter sources on the per-
s::~-l::ence ···~·····--~~···········~·········· 

1 . ,<,ff,ocr of organic cnatter sources on the 
mob~.lity and leach of insecticides in clay 
so:i.~ ........ ., .... ,." ........... ~ ............... . 

J. l'if:f'ect of organic matter sources on the met-
tlbG._tJ.sCl of Di--syston ....................... . 

i ~ in plain water ..................... . 
i.J. -·· in clay soil ...................... ~ .... . 

iU.. in clay soil + 8'/'<> of each glucose , 
~~sein, starch and yeast ••.......••• 

-tESULTS AND CONCLUSION ..... ~ ........ . 

~ - ~ ...................... . 

, .. ooOoo •.• 

61 

65 

72 

80 

Oj_ 

g4 

108 

128 

135 



A C K N U ~ L E D G M E J T 

",'' .. thanks to Prof. Dr. A.A, Hassan Dean of tb8 J!acultY 

tJ.in '=>"lams U!'li VPrsi ty for l1is int"TPst ., guidance and c:ri t-

T':1anks 2.rP duP. to DT. H. S. El-Rafip,, Associate Prof • 

. • .. oo0·'10 • .... 



Ll'L~t R_O D U C T I 0 N 

S~il insPcts arA a sPrious ::-roblPm to ae;ricul-bnP. 

!Jntil r~>cPntlv thP.y WP.rP controllPd satisfactorr by CPr­

tain orge.nochlorinP. insPcti~idPs. HowevP.r bec~.use of thP 

problPms of rPsistcmce, somP. nltF~r-:l'ltive insPcti_cides l-]as 

'Jeen dPVPlopPrl, trrim<J.rilv t"lP oro-a!'lophosphorus iYJ.sAct­

icidAs. CrPrnical control as Ruch involvPrl t''"' problPrn 

contami"!ation of soil 'll·ith i"lRF'cticirlal rARidllAS. ThP 

tTrl•slocation of somA rA'lirluf>s from soils i;to t'lP. ediblP 

portion of crops h':'.s bE> e-n I'PDOrtPd. BpcausP of thA pot­

e;rcial hazards to humans e.r1d wildlifP, knowl~>,dgA of tl:P 

f~tP. of insRcticides in soil is f>SSRntial. Accordi~glv, 

s·I··,,HPs of rPsirlues of ins.octici.rlPs in soil 2>.>d thP. f'l.c­

-i;ors rfsponsiblf> for thl'! disappParance or pP.r'istencP of 

thP.SP. rPsidCJ.es sef>m to bP. rc.trP.r important tn ordP.r to kP.rp 

rc;siduPs of insPcticides io. soi 1 at rP.asonablP l~vRls. 

The prPsPnt invAstigation was carried out: to dc-·+Ar­

minP th• fgt, of cPrtain insPcticid"s in 'loil undPr 'ltf­

fPrP"lt Px~cri'llr>'"ct?cl co"lditions, i.c-, chP'llical nature, 'losP, 

P"'riod, soil tvpA, tP'llpPr·J.ture, noisturP, sterilization, 
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REVIEW OJ; LITERATURE 

l. ~~ate of f'oxicant.,R in_§oil.£ 

Jurinak 195'7, indicetAil that adflor:ption of EDB by 

'Hturr1ll.y occe1rring soi:l.s is q fur1ction of the :pr8dom­

inant clay minAral :present in thA soil. Kaolinite and 

illitic soil 'o.~d hig':er •3.dsorption per unit surface than 

'llontomorillonitic sotls, which prAsenting a porous aggr-

e;o;;'";e whose capillary restr:tQ+ adsorption. 

E'JP-ling a'l.d Wagner 1965, reportP.d at :prP.vious 

work in 1961, 1962 that at 40 to 60% R.H. insects in 

•li:;:ect contact with toxic residClAS werA more likely to 

ctdso~b a ~ethnl que.nti ty f':"om fine sand or :pyrophilli tP. 

non-s'>rpt:, ve ) thl'.n from clay loam soil or Olancha 

( highlY so':"ptive ) • 

Stnclies conrluctACi by Harris 1967, on threA soil 

t7PPE' : s<J.nily lo'lm, clay a,...G. muck indicatAd that insect-

tcidAs cioactivitv was dA:pAndF»'lt on soil type. 

J•,r::.x:ak 1957, :repcr-LPd that vapour adsorption o-f' 

·. l, ?-di bromo-3-chloropropane) was limi tf'd to external sur-

of the clay fraction, :•Thic'' detP.rmining the adscrp-



Swcmson et aL :;_q51f, found that the rP-:entior, c-f' 

l111'1c_;o_p •.ras r"latfld -'co -;"Li jJOrosity. This could .,. (;Xp· 

lr.i'' wh:• fin" textured s::Jil requirfl hNlvie:r applicatJon~ 

,,f- Jj:c Fr:-r pffectivP results t'",an do coarse tex-17'-'.red sotls. 

Liohtenstein 1959, reported that insecticides 

:e r,• :n·wt readily absorbed by carrots from sandy lo2J'' an-' 

'_ea:orc; f:r·on J. muck soil. Lindane was highly phytotozi e 

JI" ,, sc ··iv 1oam, less on a Mi_ani silt loam and ''lmost -~.,n-

~;ox·_;_c .i.n .c:.uclt soil. 

G,tz:t:-:t .and Chapman 1959, reportA:l tha-: gTeater 

resid'lAS and longer periods of insect kill resulted fro'l! 

.soil riTe·1o'h ap;'licat:lons •,1ich phosdrln, Demeton >md phorr_tc 

to sands '~n:t sandy soil tl,an from applications to silt • 

loam. c:~ay lo<:~m and muck scils. 

:(:i_ ".gemag<'l et al. 1952, sho•'led tho: t the decline 

·)- Kljrin; D5.~ldri~ n.nd Heptachlor was almost rq"J.al for 

' +>o··~r- i """"c+icidee "t+. IJoii.OI 11 months ar_d the reconory 

Y-"·::;od .. :ro11 32~:, to 33Jo in silt loam. 

I"Jn~ -,t al. 1960, stated that Trithion ( S-C- .. 

: dOTO- 'cl"!l13'1thio)methyl 0,0-·diethyl phosp'-,.orodi"';hi~at;p 

l eg:rad8.'. ln loamy soil much fa stAr th'ln SP.Yere,l 0hlo!'in 

':ed :LnsPcticides and would offer seasona]. centro::_ of soil 
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o:f' -f;hR :t'~cr•c'io!].al group of insecticides appAars to p"i.a'' 

very important role in adsorption. The degree of loss 

.,,c n-~\ri.lt':'_j '"'n 'l.nd DDT from ~-.queous solution to soil was 

:.o·c q ::t'-::nct-:.o'1 of the wn;f:R'' solubility of the two insP.ct-

icir:~es .. 

.. • ~:_;J;_c+; of Temperatur~ 

Alexander 1961, reported that a rise i.n ·i;empe:r­

~,ture ::md the liming of acid soils tended to shorten thP 

pP.riod of persistence of herbicides. 

:3arlow and Hadaway 1958 b, concluded that temp­

ere:bcre <otppA'l.rP'l to have a small effect upon the rate of 

diffusion of DDT, while appearpd morA effect with Dieldril". 

Bailey rc.c.d White 1964, rPported that an increase 

''1 tem;xr<:tvr-~ 7rould be expect'd to rP.duce adsorption and 

-.r;1•l"b1 l.ity. w·h:i.le favour thP Cl.esorption. 

:Ia:!bPrt and Fletchal 1965, reported that the ads­

•.rr.-:: rj:J. v.l: :.:;jmao:ine and Atrazine ( Herbicides ) was dPcr­

<'.'>el by raising temperature. 

nasson 1.966, statec1. that hJ.gh temperature res·-·i_tpr'! 

cr . .w.o:ce :rapid decomposi tior", thus surface appli "d insect­

Lnides brokA dovl!'. sooner than those tilled into the soil. 

;l'rnt-:c:noy 1967, j_ndicatP.d that the mois-:; potti:-'f! 

.·ni.: ;nrnc":l.ning J p. p.m. Dursban, storPd in closed 
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J:i -f;:·_,oy "~'Jc-' '.Prate t:be breakdown of the rno"·~erial or i L may 

S··;anRoc1 et '.l. 1954, .reported that moisture •:ed-

'l<:>Pi t::e ad.so:qrtive power of soil for Ltndane. 

-:.'1rr:i s 1964, s-!cf".ted that Heptachlo:>:", DDT, b.ne.-

':hio. ;Vl'l JY azinon were -lorP toxic i_n moist tl:ar. ~-"" ·ir'' 

r· "Hs·1 t1-1e ::.ni tial biologi<"~-" acti vi tv of several organo-

i:1c: !'ates o.t aorptior. ( il1iti.1J. ancl ej_ffu.sion } ··reTP ~.~.so 










