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NISTRACT

Soil samples from the miversity Farm, Samaru.laria wvere
anrlyses for the level and occurrence of pesticide residues
( Eeriic, e indosulfon, Peliviosulfan, Qp'- D and p,pf-nrt),
DI vas detectsr. an! nuantified in all the six sanples amalysaod
with roncontrations of 4.05, 3,04, 2.31, 1.78, 1.11 and 2.06 pom
respeclively vhilen(- ndosulfan had concenirations of 13.95 an”
3,10 iy in two semples, defectable and unquantifiable residues
in “hrec ard no resicdue a2t all in one of' the samples. Heither
of the isomers of 1:'7T (0, LDV /0,p!-D'T} nor _F-f?udosulz'm vAs
rotectable.,

"rior Lo the analvses of the soil samples ontinisation ol
the instineient pnarameters vas carried oue and the [ollowin:
onerational condition: were found to be Lost appropiriata:

Colum <oeratur: 2000(‘.; injechor temparalurs 220%C, Mesector
tepwerature 25@0{‘.' Cas Mlow rate Snl/min, column nressurce 10051 -
Cvlindor head »ressure 601!.‘:_‘/1112; Actenuation 64; NDeloechorte
.03 "Mectron Canture Netoctor, Colurn:.-. 107 OV..1 on chromosorh
H60/20, 5i-1/07 stainloss steel (30 'o. 00529); Recorder .. oy ifc
hodel (0-700, Chart Speed 2min/cw snscrument -- Varian Model 3700

Cas: Chroma’ograph.



Chapirr 1

T EROCHCTTON

enfn hasic necds inclwde, food, wvater, and shelter, 'the
orohlea A0 ponulation irovth has created the need for increasec
food produciion. Howewer, with the dangers poscd by pestz W
Yoo’ production, crog protection arainsl insecls anc other pesis
oy mems of penticidal cheticals became necessary. Thesc chemicals
are sl cled becouse of' specific toxic nroperties vhich allow
thea Un be used in pest confrol. ‘They are classiliad into groups
piriaeirily on the basis of tha roup of orpanisms thev control,
Yor avamls, nesticides controllins insects are lmown as insecti.-
cides, Sinilarly, we haw {unyiciles .- arainst funpi, herbicid:s
grpinst weods, haciericid e .- arainst hacteria, molluscicices
arainst molluses, numtbocides -~ amainst nematodes, and so on.

ach individual jrour is arain subri vided into smaller sub-
rovss deponviing o their chemis trv, mode o action, eic. Thesa
sub---prams include The chlordinated hydrocarbons, organophosphates,
and corby 1 o, for the insecticides, funpdcides inclwle metallic
salts, non~-netallic salts, orawmoeccuriols, thiocurbama s and
viddoeaithanm s whilc herbicides include acziic acid deriwtiwves,

amide verivativeg, “rsonali: <orivatives, pyridine derivatives and



sropionic a€id¢ deriwatiwes. There is also an important -roup o,
pesticices which arc deriwei from plants.

Anothior factor used in pesticide classification is selectd vilbr
which depends on the mode of action of the pesticides. In this
respect, ere aret-

i. Systematic nesticicdszs - ability to kill pests without

harming the host.

ii, fonfact pesticides - hit pests directly and kill on
contact.,
iti, Stomach poisons ~ affect nests directly vhen eaten,

As a rosult of widespread use, pesticides have preliferates
intensely in the bicsphere and thus have simificantly contributs.
to prebiens of enviromsental pollution due to their persistent
na ture “’2'27'2&‘. The nersistence and vltimate fate of pestici
in fooc, soil, water and air of man's enviroment. is affected Y
weather conditions ¢ humidity, wind, solar UV radiation lcvel and
the phy-ical oronerties of the pesticides such as volatility arn!
chemical stability(:"l. Mue te the peorsistence of pesticides and

e dangers they pose in terme of environmental pollution, the
necessity arose for continous monitorins to saflequard the aualitiy
of the enviromment. The attention which has been focussed in
recent vears on Uie occurrence of the residues and their meta-
bolites in the environmenc is demonstrated by the numerous reports

4.5
of various official and unofficial st:udies{ h5) which have reported



1.1.\'

the reoults ol a large nmber of assays of pesticide residues in

human and aniiral tissues, food, niant, water, soil and air,

ORJ..CTIV, O TIVESTIGATION

Tnn Mimeria, the crranochlorine nesticides hawve been used

1,21122,23,28) 14 ape stild being

entensivelr for insect contro
imported in large amounts for agricultural and health purposes.,
For example, according to the MWigerian Trade Twrnries,

there 'ag an upsurre in the amount of pesticidec imported betvoen
1966 anc 1972. Insecticides also incrcased from 5,000 to 10,000
lon~ tons (5030 -~ 10,160 metric tons) while fungicides rose (rom
1000 to 2000 lon~ tons (1,016 ~ 2,032 metric tons)®, Teir usa e
is increasing yearly and with the “Oporation Feed the Yation®
pro-ramme of the Military re~ime under General Obasanjo and the
prescent Yederal Covernment’s acc:leration of "Creen Revolution®
which seeks to revolutionisc "ireria‘s agricul iure, it is anti-
cipaled that a lot more peaticides will be used in order to
imnrove tho yeild of farm crops.

Inssite of these increasing demands for, and usage of,
pesticides all thesc vears, Migeria has not established an
Fnvirommental Protection Apency (HPA). It was only in 1981 tha:
in its effort to find effective ways and means of maintaining a

healdwy, decent and clean 'igerian enviromment, that the “ederal



finistry of Housin: anc invironnent, then under Dr. Yahab Nosumnu

sent. the “Federal “nvironmenial “rolection \gency 3ill, 19814 to

tho Mational Assembly for consideration and passare into law,

However not much has been dons in his respect. Tt was only recen t].yi:"'}
that the Comitiee on fousin:, Community and Enviromaent calleaq

for momoranda, irom the public, on the bill,

Tn the northern oart of Hireria, there is practically no
worlthrile information on worlk on pasticides, their recidues
and their environmental effects. [For more than fifty years nov,
the Institute for Apricultural Rescarch (IAR) of the Alwmadu Bello
Universily, has been involved in inproving farm output throush
research, ‘the iwnrovement of indegpenous crops thirou breodinge
and selcction, ewaluation of various levels of fertilizers anc
pesticices and various planting densities arc among the research
arcas, Untdll iecenily thore has been 1ittle or no research on
nesticide residues esnecially in soils.

This atudy (vhich ig heing carried out at the Institute of
Arriciltural "esearch farm vhere pesticide trials have been

21,22,23,24) s
(21,22,23, involves the relativ:

carriad ou'. for several vears
level of pesticide residues e.. DN, ™ .IC, Carbaryl, Endosulianm,
in soils, ‘'‘he main stens of the trace analysis nre summarized thus.
a. stablishine conditions forr optimum resolution andl limit: of
detoction of pesticide residues.

h. Uxtiaction of samples wilh suitable solvents.



c. Clean.un of sample exiracus
d. .oimbification and acuanti.ative estimation of »estiicide resi.

dues in eviract=, using the CGas Chematoriaph.

BRIV LY CGRALURE SURVTY

A lob of swdies have been carried out on organochlorinc
30)

(7, 2
nectici’aa racentl . 3o of these, hovever, arc mainly

2 .0.10) _
(22,10 and con amination st.udie.s(“); development,

derraaation

(12 13’31 ’3:‘3:;.": 3

mow ification and progress in erwac.ion and clean-us procecdures

determinotion ol traces o residues in vegatables, fruits and

(14,15,17) (16)

animals and toxicolo:ical studies on some vertcbrates .
Speciflic studies on scils are wery limited, ‘this could be becauvsc
it is thouht that pesticide residues are tronslocated in a
chainliice manmner, i.e, irom soils to plants which arc then taken

un by animnls consumed by man or rashad by rain into 2 lake or
strear: (irom vhich fish or cattle drin's) and then consumes by

man or used for irrifation purnoses herc they are apain oroasieorroc
lo crops. ThercTore at any sta; = where residues are found vhether
in verge@iles, fruits, mill, beef efc., it is assumed Lo have

had the orizin mainly in seil vhich were sprayed with pesticides
during cultivation.

Lichtensten and S:chulz( 17) have reported on iesidues of

aldrin, dieldrin etc., on cucumbers that were mrowm on soils

14



previously Urested with tho pesticides. The fact that aerisl
sprayving had becen applied te “hese crops indicates that these pec’ -
cidesz were taken up by cucuaber te a very little extent. Decler

(2)

et al’ " raported thal the residues in the soils never exceede¢

13.2% of the total applie vhen tested one year after the last

(n have also reported thal

application, Lichtenstein and Schulz
for o loauy soil under existing weather conditions, aldrin, DDT
and dieldrin residucs were present at a level approximately 20%
of the %otal arplied insecticidal dosage over a five--year periol.

In troasleocation studies carried out by Terriers and
Inmlshc{ 1) residues were found in crops planted in a pretreated
soil afler the second and third scaoons and the residues of NNIC,

o', aldrin and dieldrin were shom to persist in the soil, a
sandy loma, for ab least three years.

In pesticlde resicdue analysis, the need for the sample to be
represeniotive of the nlot from vhich it is taken“g) and the
necesaity for the narticination ol the residue chemist in samp) .1'_=1_.(? S
cannot: Le overemphazizecd. 'These needs are so great that it is
surpirisin. that more experimental work has not been reported on
the comparison of samplinr proceedures for residues analyvsis
especially for soils. ‘The sampling techniques include stratificc
sampling whereby the plots are divided into sgimte and random
sampling: whereby Uhe soil renresentative samples collected in bags
are Murther reduced bv random sanpling to limit the number requircd

tor analysis,



Chapter 2

OPYOT7ATION OF TMSTRU T PARAMEITIRS AND CALTBRATICH

CRVES

2.1.0 OPTEAEAVION OF INSTRUMENT PARAUETTRS

2,11 TROACTION

Yuie beings the firsl rescarch wvork on pesticide residues
in the department of Chemisiry it uas necessary Lo detcimine the
ontimm vorkin: concitions of the Gas chromatograph interms of
resolution, sensitivit: and minimun detectable quantities of

pesticide residues.

2.1.2 MATERIALS

n~"'erane and lethanol were BDH Analytical Grade earents - for
chromatoraphic analysis,

The colums were: 104 OV-.1 on chromosor' 150/80, 5'x1 ¢ ’
stainless steel (SC Mo, 08529) and Carbomx 20m on chranosorb

V80/00, 5'01/8" stainless strel (S0 No. 08529).



Fosticid~ stendards ( Y-NIC, Carbaryl, Technical VDT,
ol-tnciosul an and }-%imulfarﬂwere kindly supplicd by oo
r. . He Biremilo of Chenical Liaison Unit,Rothamste” Experiment..l
Station, !labenden, “ngland throv * 1Yr, 0. Mwovocha of Crop Protection,
Institute for Asricullural fesearch (IAR), Samaru, Zaria,

Natoctors were Flamelonisation and Slection Canturz Netectors.

METHOD

In order Lo determine the ontimum working conditions in torms
of resolution sensitivity and minluum detoctable cuantitics of
pesticides residucs, the Varian Model 37000 Cas Chromalosraph was
operabed inder dilferent condition: o colun, oven temperaturcs,
carricr jas Mow rate, and ¢ cecltor. Sonc preliminary analyses
pore carried oul in stayes vsine the pesticide standarus
( O-BHC, Carbaryvl, :.f’(n-l"‘-nriosulf':-m,ﬁ—' ndosultfan and Technical DU,

A 1% solution ol each of V-NHC ,0¢-Fndosulian, }r ndosulian
and Technical M was made in n-hexane, while carbaryl, which
was Insoluble in n-hexanz, 'ms dissolved in (2+1) pane-methanol
mizzture, for injection into the Gas Chrematograph.

Throushoot the analysis paramctors like injector temperature,

ion-detector tempermture, colum pressure, carrier ms [loy rate,
chart sneed, cylinder head pressure, attenuation were left consian.

while varving the column temperatures, detectors and columns.



A. _lame Jonisation hetector (~ID).

Constant "arametors:
Tnjector taaperalure: 220°C
Ton dotector temperaturc 250°¢
Carrior uas N2
Colum Pressure 10PSIG
Chart Sneed 2cm/min
lecorvier Tnput mv
Cag lovr Rate 25ml/min
Cylinvier head oressure -‘.’x()lhf‘/ir\l2
Attonuation 1024,120

Varied Parameters:

i. Column temperatures, 160°C, lt’-OOC,; 200°C

and vropramming belween 120°C .- 200°C
ii. Columns: a. 10% OV--1 on chromosorh 'J60/00, 5'x1/8%
stainless stoel (S0 o, 07529) b, 107 Carbomv 200 on chromoscrb
160/20, 5'x1/0% stainless steel (SO Mo, 03529)

Wl of each of the 1% nesticide solutions was injected.
Netencioin times {or the various standarcs vere measured, Peak
heiyhts wore also observed., The effects of the variation of
paruae’ers on the resoluvion and nositions of the peaks were also

noted,
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Similorly, 1ul of a sclution containing 1% of each of the

pesiicicios vas injected,

. Flectron Ca;ture Detector (ECD)

The lame Tonisefion Detector was replacnd with a Mickel-62
Mleciron Capluire Netector for further analyses. Operating condi.-
tions veprs amp as fer the 71D,

YUl of each ol the 1% pesticide solutions vas injected
scharacely, in same solution and reiention times measured,
the pea': neishts and eficct of the varied parameters and
detector on resolution vere also noled. Then 1pen pesticide
solulions “rere niepared d injected separately and retention

times and ocalc nei: hta recoirec.
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2.1.4 WEISULTS AT DISCUSSION

A. Ilawe Tonisalion Detector: The results obtained with the I'IL

are fiven in Table 1 belows,
TABLE 1

RETENTION TIMES (1 1177 THOIVIDUAL PESTICTON STAMARDS AL 2000U_

COLME 3¢ 1T PERATURS, WL VN

PESTICIN RETMTION Lo T (SEC)
Carbaryl T2

BN 96

o Mdositlfan 336

'9. ~ mdosulfan 480
Qipt - DT 540

D,p' ~ Dt (OF

Colum a - 107" OY-1: ““rom the table it can be seen that retention

times were Carbaryl 72 sec, (FIHC 96, x~'nlosulian 336,

ﬁ-' ndosulfan 480 sec while the technical DT mave 4o well resolver,
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neal:s C,n' « DT and n,p' ~ MY with retention times 540 sec an'
fG6sec resnec.ivelys at 2007C colivm temperature. The shapes and
relacive positions o sijmals vere comsistent with those in the
litarature f.e. O,57-DDT baving, a smaller peal heisht and being,
elutind’ belore p,o? « WY with a birper peal: height. AL a loier
colun tomperature or 1509 none of the nesticides vas eluv'ad bul
at a hihe: colum treperature of 150°C the different pesticides
vere eluitcd with O,pf-an’ n,p'-NT scill being well resolved
uith aaame recention times a8 when colunn temperature was 200°C.
Lovever, the other pesticides - c:armryl,oﬂa‘-ndﬁ-— awcsulfan,
TG were not well resolved, I should be moted twabl carbaiy]
solution s made up in 1:3 methanol =hexanc mixture as it «(id
not. “issolve in n-hoxanc alone, and the chanre of attenuation
Trom 1024 1o 122 only aflectod (increased) cthe observed peals
heishie aill not ©he retention timen,

1o siucy the nossible interferonce beteen the individual
pesticices, a aixtuwe of the four vesticives was injected, lith
this injuction a litile shift in relention tiues rom values
rot with separate injections was ohserved. However, o peiol
an’. P—s'-'.n worulfan vere elu’co al approximtely the same retentioin
fimes dvin an increased overlappins nea'r, This was not surpricin
because the individual r<tention times of 0,pt-.hDT, S540sec and
'B-.Jnclmulf‘an, 430sec vwere close enowth as Lo rive superimposcd

nealss,  The resolution of the cerbaryl in the mixture was very noop
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In order to determing the effect of column temperature on
the resolutions of the nealis, tomperature programming was cariyied
ou:. On proorarmin: the colun temperature between 12000 and
EOOGQ, the seperation (resclution) of peaks from the injected
mixture rewained same, revention times increased slishtly bub
the relative retasttion tines remained unchanqed. TIn short apart
from the s)i-ht increase in retention times, the resolution was
not improved beyory! that obiained at 200°C colimn temperature,

A chanece in colunn vas then effected] to see ivs eiffect on reuolu.-
tion of wveaks, relbention times and its sensitivity to pestlcides.

Colum § = 108, Carbowax 20m:

mith all operational conditions romaining unchanred, none of

the nesticides injected separately or in a mixture was elobed ab
. . > Al o)
column tunperatures of 160°C, 130°C and 2007°C, lHowaver, on
. . U . ¢

prosramning; the colum tetnaratiren betucen 1207°C and EOO’C,
only LDT was eluved as n single, irregular trailing peak. o
aimnal was obtained even uwlen the attentuation was changed from
1024 vo 123, This meant that the colum was not appropriate for

this parvicular worl: under the various onerational conditions

B, Tlectron Capture Detecior (:CD)

e detector was chanpmed Trom 140 to ECD usiny the more
eiTiciont (already Jetermiined) OV-1 column, in order to deter-

mine the uensitiviby and minimum detectable acuantity {or the
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cvelectors. The change 'ras also necessitated Py the well known
fact tha®t the "CD is the most sensitive of all detectors for
pesticide vork, esnecially chlorinated insecticides.,

'he €D vas operated ucor the followin:, conditions:

Injector Lo io=praiure: 220°C
Petoctor waimperatire ‘3.‘500(:
T‘?Carr'.ie? ‘as 1o rate 30ul/min
Chai't spee’ 2min/cn
Recor<ior imput v
Atilenuali 128, 1024

The results in table 2 warc obtained at a colum temperature
200, "ha resolution at column temperatures 16{)00, 180°C and
prorraneyiag betueen 120 and 200°C vere not. as rood as chat obteine

at 200°%C a1 u.ou 1 they were belier than those obtained with I'Lo.

“he TC" erhanced L sirnal level of both pesticides and
baclke rouik: simmals. deveetheless the positions of the peals of
the respmective pesticides vere identical with the retention times

obtainad carlier rith FID.



TABLi: 2

ISULLS ODVAINGD VTITE BCD AY COLULET IFMPURATURE 200°0

CONCISTTRATION  TIEMTTON  PRAT

PESTICIDF. {(PPM) TOR (SKEC) HEIGHY ATTIMUAT.LWON
{im)

Jindosulian 1 342 69 1024
~=I'nddosulfan 1 342 g2 128
ﬁ -~lindosulan 1 %40 10 1024
,E‘ ~Fndosul lun 1 540 7 128
W, 505 1 103 110 1024
Carvaryl 1 60 67 128
Technical "': 1

0,ni=Invt 408 86 128

5,0% 00T 510 216 128

“rom the table, the retention times areM~-ndosulfan 342 seconds,
f:i-‘-hdos:uli‘:m 540,75’—[3!1(: 108 Carbaryl 60, O,p*~DDT 408 an: p,ni=0
510 seconds resnectively, ‘he pealt heirhts varied with chanse

in attentuaiion with 69 nry, forDlindosulfan 10m, for f - Indosulion

and 110mn for X.UNC at attenuation 1028 and 92mm, 77, 67, 83, 21Gw
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for cAeimdosulfan, _JZ-—“‘nGosulr‘an, Carbaryl, Byp'-DUT and p,p'-DD7
respeciively at altenuacion 128, In all, p,0?-ID1 had the hirhest
peak and carbarvl the lovast at 67mn.

Comarine the retention times obtained with the different
detectors a shift can be noted. The ret »ntion times of carbarvl
72secs, 0,p*=DDY - 540 and n,p'~"DT 59sec with D vere decreasec
Lo 60, 400 and 510 seconds respeciively 1rith 5CD vhile the retention
times of - WiC 96,==fndosulfan 336, J~Cndosulfan 400 were increcsc:
to 103, 342, and 540 seconds respectivel;. "his showed that apart
fiom enhancing, the resolution o the peaks, the interference
between 0,07 and F»-m:osulran hitherio obtained 1ith FID ha
been correcind,

“ran the foreroin it can be concluded that the beiter
detector or this work is the Nickel-63 electron carture deiector
using the 10% OV.-1 on clhyromosori 50/80, 5¢:21/3% stainless steel
(S0 Yo, 0P520) colum under the "olloving operatin: conditions:
recorder attenuation Tav; column temperature 200°C ; injector
temperature 220°C; Detoctor temperature 250°C; Gas (1,) flov rate
30ml/min, chart speed 2min/cm, column pressure 10P3IG, cylinder

pressure G01h "/in"‘ .
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2.2,0 DT THATION OF CALIBPATION CURVTS

2.2.1  INTVOOUCEION

Havin: optimized the instrument mirameters, the calibration
curves vere Jetermined Jor the various oesticides with the

Tarian odel 37000 fas Mromato:raph under the follewing operatling,

conditions

OPERATTHG COMDITIONS:

Colun temperaturc 2000(3
Injector temperaturc 220°C
Netactor Lemperature 2500
Gas (1-52} ilow rate 30m1/mnin
Column Ov-1
Attenuation H4
Column nressure 10PSI6
Cylinder head pressure Q1be/in”
Chart. speec 2uin/cm
Detector 15(0)
iecorder attenuation 10mv
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2.2.2 iUMmO
Stan‘ard golutions of the difereni vesticides were
nrepared, J-MIC standard solutions contained 0.5, 1, 1.5, 2,
2.5, B, 8, and 10 nanorrams recpectively; technical DDV -
20, 30, 35, 40, %3, 50, and 100 nano:rems iwspectively while
E--.-.ndosulf‘an standard solution contained Y, 10, 12.5, 25, 50 ond
100 nanorprams respectively, Yor® .- ndosulfan it vas 1, 1.5,
25 2;5, 3.5, 4, 5 and 10 nanowram standard solution respectively.
il ench of the pesiticide solutions was injecled senerately
anc pealt heishts vere measured, A plol of peak heirht in milli-

metrena a pinst amount of pesiicide 'ms dravm for cach peslicide.

2.2.3 MSULLS Al DISCUSSIOH

The atteminlion was chanped from 128 to 64 for the s chrom:lo ravh
andd Tawv Lo 10mv for the recorder, in ordnr Lo enhance sensitivily

as the amount of pesticides in solution was in the nanopram range



19

TIELE 3

e ——

DATA O CALTIRATION CUﬂViE

“a-fndosulfan  g-fndosulfan H-e Technical DY

Amount Poals Amount Pealc Amount Peakk  Amouni Peak
(nano-- Jeight (Do Height  (nano- Heisht (nano. Height

wram)  (im) eram)  (rm) oram) (mm)  cram) ()
1.0 4 5 14 0.5 7 op:  vp
bt ol
15 40 10 22 i 20 20 8 25
2 he 12.5 33 1.5 30 30 14 41
2.5 54 25 58 2 40 35 19 4¢
3.5 67 50 i 25 50 40 22 5
‘ 73 100 120 5 65 43 264 50
5 70 e T2 50 3 6o
10 96 10 75 100 L3 &-

Uisures 1-4 show calibration curves for ’5—13}-1(}, Technical DY,

X-lincosulfan and f-Endosulfan respectively.
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PEAK.  HEIGHT Gmm)———»
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PEAK. HEIGHT (mm)—>
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—
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PINTMUL D0 CPABLE CUANTTY Mix0:

10 = Twice Noise sirmal,

‘he heiht of the nnize sigal vas Trm as such the minimu
detectable cuantity for all che pesticides is equnl to amounl of
the variocus pesticides that vill correspond to 2ma on the cali..
bration curve. This will however Le true vhen the cui've passcs
throut the ori~in as it 'ms For*?‘—mlc, or very close to the oririn
as wan Lthe case of }-Fh(?nsul fan, 7The 170 for JAHC was 0.1
mano ram and F---nricmull‘an ~-0.f111 nanorram,

rai The calibration curve it can be seen that ihe g-I'HC
atardard curve passed throurh the orizin and was linear to about
3 nanoryan but non-lineariiy set in between 5 and 10 nanorrams.
This showed that above the 3 monosram no true value of an unlmowm
can be estimated from the plot. 'Therefore all estimation of
uninom pesticides from the ploL should be done between 0 and
3 nanoryams. This alse applied to P -endosulfan where the linearil:
ended ac 30 nanosprens, »~ndosulfan 4 nanograns. 0,»'.DDT and
Pyp* =T 25 nonogramse As seen from the DT plot the amount of
vesticide nlotted is hall the ammunt of Technical DPT on the
table. This was becausc the technical LT contained 0,p?-DDT and
P, isomers in  an unknowm proportion, Ib was therefore

assumed thal both isomers werc present in equal amounts,



"he  Alndosulfan plot cut the peals heizht axis at 20mm
sigmifyin~ that without any pesticide the instruent coulo vive
an intermal sirmal enual o that amount. lop F- Endosulfan, the
internal sisne) was 2mn same as the (M0, As for the technical
Wi, the O,p' isomer rave a linear plot that passed throush the
guantity azds at 6.65 nargoroms, an indication that below this

amount no response or sismal would be obtained,
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Chapter 3

AWALYSES O S0TL SAPLES

T RODCECOM

The Institute for Agricultural Rescarch (IAR)} Farm is
shoun in figure 5; The samples were collected by the Soil
Survey Section of IAR from the It Mlock. The block iz usually
dividecd into plots of various sizes for easy allocation
individuuls, proups of individuals, departments or sections for
the purpose of ewperimentation, Alinost all the nlots are culti-
wted annually except for some that arc left to fallow. There
is a mon-made lake (due during the construction of the dam) some
distance irom the Dloclis, 'The lale which was constructed around
106 serves as a source of water for irrigation, drinking waier
for cutile, nnd is also usca by the villapers around for wasiiing
and other household r_:sur‘poses; the farm land =lopes towards lhe
lale, There are about three orchards to the farm.

The experimen w1 crops include cotton, millet, sorghum, maire,
couveas, kenal, onions, pepper, tomatoss and veretables while
pests encountered include pprasshoppers, beetles, termiles,

nillipedns, Aphids ctc.
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The history and tvpe of nesticides uged on this plot is

not imom, mut it is known that POT, C«BHC, Carbaryl Ot Endosulian

)

and}-Emlosulf‘an have been used in the AR §
{21,22,23,24)

arm from one Uime W

another on experimental crops

9.2.0 MATERIALS AND ETTION

3.2.1 MATERIALS

Florisil about 60-‘100 7.5, HMesh (BLH Analytical Crade
Reagent} for Chromatographic Analysis.

Acetone and n-Hexane vere BDI Analytical Grade Reagent ~ for
chramatogranhic analysis. |

Anhydrous Sodium Sulphate - AnnlaR

All solvents used were dried, radistilled and then purity
checked by :as chromatopraphy. Florisil, glass weol and anhvdrous
sodium sulphate were extracted with 20% acetone in n-hexane
{mixture for soil extraction) for a minimum of €0 cycles and purity
checled by sps chromatorraphy.

Soil samples were ldindly supplied by Dr. Ibangp of Soil

Survey Scchbion of I.ALR.



3.2.,2 ETHON

3.2.2,1 SATLE COLL .CTION AND SAMPLING

Sampling was carried out by !Mr. Vallele of the Soil Survey
Section of IAl! as follois:

The R Nlock was uivided alons two axes, the wertical axes or
base lines and the horizonlal axes or transverse lines runnin”
narallel to the road to Muntva, The base was dividea into
thirteen and trangverses into twelve givinr a total of 156 points
with smoll squared plots of 50 x 50m each (see fip. ). PMuzerin;
was carried out a2l the wvarious points to got representative soil
profiles. Auger poinis were Tam in radius. After augering, 32
aw er noints representing the soil profilcs of the R-block were
located. Pits of 4 x 6 x @m vere dug for sample cellection,

The soil samples were collected according to soil types and
labelled. For example, Sample 1: Transverse 0, point G(A), bag
No. 8S1, 0.-14om depth and stored in the Frecrzer prior to analyvses.
Only thc Mirst Loyers werc collected for pesticide analysis,

he principles of' ranion sampling was applied to reduce the
soil samples from 32 to 6 samples, The labels were written on
thirty two pieces of papers (each representing a sample) rolled
into balls and put in o polyeth_lene bag, After shaking, 10 balls

vere piclad, one at a tine and the samples were rocorded.
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Uext, six balls were nicked out of the ten following the same
proceacure, beforz three balls vere further piciced out of the six,
Lotters A to F on fipg. 6 represents collection points of soil

swrwles one to six respectively which were analyscd.

2.2,2,2 TTUOWACTION AFD CLEAdSIN PROCTEDURTS

The extraction of soil samples and clean-un ol sample
exirac” were carried out according to the method outlined by
Beyond and !'flmr("‘""’ vith s+ wodifications, The modifications
wer.. tThe extraction of 1004 of soil samples with 20% acetone in

n=hexanc in a lars> soxhlet oxiractor for sixteen hours and colles..
ticn and concentration of extract in a Buchi Rotavapor-R instend
of’ a “wwrna-Danish evaporaior,

In the exlraction step, the extract ias washed with water
several times to remow acotone in the acetone-n-hexanc (1:4)
rixture vhile florisil vas used as colunn material to remove oy

polar inter©c: 'in- substances anc n—hexane for ¢luiin: the

pesticides which are non-polar,

3ec02¢3 GAS-LEIOUTY CHROMATOCTAPHY OF XYRACT

S5ix goil sanples were analysed and an aliquol of each of

the six concentrated extracts vas injectod into the Gas Chramatorrapn



equipped with Nickel-63 'lectrcn Capture Detector and a 10% QV-1
colunn impregmated with chrenosorh 160/80. The chromatomanty was
carried out under the following operational conditions: Column
temp. 200°C, Deicctor temnorature, 250°C: Injector temperature,
220°C; Column pressure, 10°675; Cylinder head nressure (01of/in
Atiennation 64; 'itrogen Cas flow rate, 30ml/min; Hecorder s o
GorrdAAC [oviel T70-700 recorcer, with imput at 10mv and chart speed
of 2cn/min,

Sannle standards were un periodically to check on recovery,
lach aliouot was injected five times and average pealc height

recorded in millimeters.

RESULTS AD DISCUSSION

Table 4, shous the results of the quantitative estimation

of pesticide r:sidues in the soil samplcs:

CALCULATTOHS
SAMPLE T

18mls
2ul

fuantity of exiract concentrate
fmantity injected into CC

(1) 2=iiC
Average pealt heitht = 10mm and it corresponds to 0.45np/20

]

from the calibration curve
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= 0.22%ng/pl
0.225 x 10 Sng/n
= 0.225 x 1070 x 10%mgym
S Amount of JeDIIC in 18 ml extract
0.225 x 10™° x 10° x 18mx
= Mass of residue in 1007 soil.
= 4,05 x 10 mg residue/100z soil
v Concentration of ¥.BHC in 100 soil

4,05 x 1072 x 10° ppm

(ii) (A-ENDOSULFAN
Average neak theirht

Gtmm = 1.55n/2ul
0.775 x 10 mg/ml.

i

Amount of O&iindosulfan in 18m1
= 0,775 = 1073 x 18mg
= ilss of residue in 100g seil

<o Concentration - 13.95 ppm

The conceniration of pesticide residues in the other samples
(IT to IV) werc also calculated as shown nbowe. Of all the
pesticide residues of interest ( A~BHC, (A-Undosulfan,
g~Endosulfan, 0,pie and p,p'~POT) only [ -BHC and X-Endosul fan

were identifiable and quantifiable,

9@7079_
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The averare peak heights for »~IHC in soil samples I to VI
were 10, 8.5, 6.5, 16.4, 14.33 and 23.2mm respectively, while
those for~™=Endosulfan were 41, 30, 8, 8.3 and 15mm for samples
I, 11, IV, V,, and VI respectiuel},". Sample I1I had nc detectable
residue, The concentration of ¢ -BI'C in the soil samples were all
approximatzly 2ppm and above, except for sample V with a concentra-
tion of 1.11ppm. However, as foru-Fndosulfan, samples T and i1
had 13,95 and G.16pm respectively while there was no detectable
residue in sample III and detectable but unquantifiable residucs
in samples TV to VI. The Ke’ndosulfan residues whose concentration
could not be estimated was as a result of the calibration curve
passing through the heipht axis at about 20mm which was well aboe
the peak heights recorded for the residues, The fact that there
was no detectableDgFndosulfan residue in sample III did not
necessarily mean that it was not present in the scil sample. It
could be that the concentration was too small to he detected at
attenuation 64 which was established for the G.C. analysis.

The presence of X-BHC and "Endosulfan in the scil samples
was not supprising. This could be attributable to the peneral
stability of ormnochlorine pesticide residues in the soil

which also aprees with Stames"')é)

who found that, apart from
the stability of orranochlorine pesticide residues in soil, they

were translocated into certain crops grown in J-BHC treated soil.



(15) further confimed the residual action ol

Terriers and Ingalsbe
nesticides in soil: residues of J-LIIC, DIT, aldrin, dieldrin were
shovm to rersist in a sandy loam soil for at least thiree years
after pre-treatient.

"he absence of DT in the soil samples did not agree with
previous merk, ™T is knowm to be one of the most persistant

(2)

or;anocillorine residues in soil. Decier et al'™ " reported a 13,27

residue lovel when soil was analysed one year after the last

(n have also reported “hal

application. Lichetenstein and Schulz
for a loamv soil mder exictine weather comdlitions aldrin, POV

arn’ dieldiin residues were nresent at a level of approximately

20% of the total anrlied over a five-year period. The ract that
Dl was nol detected nmicht be because it had been derraded into it
metabolites DD or DO, These could have beon onhanced by uveather
conditions ez humidity, temperature solar UV radiation level an
che chemical characteristics of the soil, pH, organic matter cont:
microorspnisms, etc;, if one assumes that their individual and
collective effect on pesticide residues in the tropics would bd
different from that in the tcipera‘e regions. As already statoed,
althou h the general history of pesticide trials in the fam is

knowm, that of the specific trials on the block where the soil

sammples viere collected is nob 'mown. As such, the non-detectabilivy

of MOT residues could be attributed to the possibility that DY

trials were not carried out on this portion of the farm.

.-']



Chapter 4

SUMARY AND COHCLUSION

The results obtained plve sane insishi to the fact that
some nesticide residues are present in the soill It is a step
Torward in the assemblape of basic information on pesticide
resicues in the northern zones of Nigeria. Althowh the
presence of pesticide residues has already been established,
the numoer of samples (six) was amoll, accordingly, a categorical
and statisti 21ly walid statanent on pesiicide residues in the IAT
Farm can not be made, 1Tt is therefore hoped that further work
will he carvied out on more samples [rom this block and latear
extended to other blocks in the faru.

The presence of pesiicide residues in soil will neh be of
preat concern if, they are not {ranslocated inte Tood for human
consmption; 1t is therefore recommended that as a follow-up to
the analyses carriec out on soil samples, the lakewatier, food
crops, vepetables and even live-gstock which feed on these plants
should be analysed f.r the presence of pesticide residues.

The information thus rathered from all the individual/
collective researches on pesticide residues would heln the
Federal Governmeit’s pronosed Pnvironmental Protention Amency in

solving sane nroblems of environmental pollution,
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