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ABSTRACT: The cffccts of lead on plaiu growtli. yicld and nutrient qualiiv of two cowpca varicties t IT94K-440 ' and 
IT'>4KZ-X-21-24-4) werc studiert Soll and seeds anaiyses for lead bcfoie plnnlmg and afler liancst re\cnled variable 
dccrcascs in lead lc\eis in conianiinaicd soll afler harvcsl. while lead was not dctcelablc in the planicd and liarxcslcd 
seeds Tlicrc werc no signilicam dilTcrcnccs in die variotis lead comaniination levcls will) rcspecl io gcnnmaiion da\s 
and maltinnion dass Lead coniamtnauon was fonnd lo liavc adverse cffccis on die yield of cowpca T he vartetv IT*>4k- 
4404 sltowcd no Variation in protcin conlcni afler harvcsl with the dilTercnt levcis of lead contaiitUKitio» IT04KZ-X-2I-
24-4 on die otlicr liand sliowcd v ariable dccrcascs in proiei 

Key words: (Pleasc sttpplv 5 relevant key words)

Intrndnction
Addition of sewaue sltidgc lo soil. alitiosphenc falloui 
of lead front fossil fnels. oil spillagc. aniongst others. 
restih in tncrcase in tonecntralion of lead in soils 
(Allowav and Avrcs. I W |  Long-lerm smdics have 
shown dtat heavy nicials are plotighed nito near-neulral 
agricultural lands and thev do noi lcach appreciablv 
(McGrath and Ccgarra. IW4J
liveessive lead conccniralioii in plams rcsiills in plwto- 
loxiciiv of die ’ cell iiicmbninc dne lo cltangcs in 
pcrmcabilily Lead can occtir nalurallv in soils. bul 
olien occurs at ciilumced levcls duc io adduions from 
moior vchiclc emissioits. sewaue sltidgc appltcaiions. 
mcial liiining. snieltmg and scrap nielal processing 
i Ihonilon. I ' ) ' )  1) Lead may be adsorbcd on tlie 
siirfaccs of negativclv chargcd colloidal particlcs and
• ifganoineiallic coiliploxes (Ellis and Mellor. IW5) 
\Ko industrial polhitants in tiie form of heavy mcials
• uiJudmg lead) orten lead lo soil 
pollntioii'Contammalion and may resttll in toxic 
ncmmilution in arablc producc and in herbage for 
gra/ing animals. ilins liavmg important implicalions for 
human hcallli (TTioniton. I ‘W1)
l ead .is rcadilv mobdtsed nt aetdte soils rcsttlling nt 
loxicity to litc forms. botli Hora and latma (Ellis and 
Mellor. 1005) In man. lead rcpiaecs calcium in hone. 

# eansc mfcrtilily and mcnsintal disttirbanccs. 
depressions lack of co-ordmaiion and bram damage, 
.iinoitgst others
i onsidermg die loxicity of lead and nuiny sources of 
lead eoni.iinmaiion in die environmcni. liiere is die

conlcni

noed io imesligaie the accuiiiulalion m tissucs of plant 
food snice there ts tciidcncy for bioaccmiiulalion along 
die food cliain
Cowpca. bcinu a mnjor souree of piaitt proicm foi 
Immans and fodder for Ineslock was tised in dns siudv
10 delcnninc how much of lead conld be absorbed by 
plams on lead coniammaled soil Hie study aimed at 
momlonng die effecl of lead on growtli and vield 
patternsand protcin contciu of cow |>ea

Materials and Methods
Soil saniples werc eoliectcd from espcnmenlal farme 
of Faculty of AgriculUirc and Forcsiiy Umvcrsny of 
Ibadan. Ibadan. Nigeria The soil and sccds weie 
analysed for lead prior io planling using Alotmc 
Absorption S/h-’c truphoimiwm Two cowpca vaneiies 
IT94K-44U4 and IT04KZ-S-21-24-4 uere planicd m 
plaslic pois and cach vancty was subiccted to die 
followmg four ireaimcnis 

I - Unconiaimnaicd soil (Comrol)
11 - Soil coniammaled will) .400 mgPb I
III - Soil coniammaled vvilh C»0«i mgPb i
IV - Soil contaniinalcd witli 1.800 mgPb I

Lead nitrate was uscd as die souree for lead and the 
various levcls werc obtamed as follows - 
Molccular muss of Lead Nitrate |Pb(NO-.f ) JJI.2n 
Molccular ntass of lead = 207.20 
Lead in I mg of lead Nilrate = 207 20/44! 2t> O.oJiiig 
Hcnce o 64mg lead |Pb) is cquivalciu io Img Pb(NO i 
Tlien. .400mg Pb = 400/0 04 47(> |'.>mg PblNO;) pe:
lilrc -
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Tablc 1 Lead Lev cts in Ilse Suii Prtoi io Plunting 
and Aller Harvest of cowpea ui soils ircaicd with 
lead mtraic

Soil Sample
Lead
Conen
(mg/l)

% Rcsidnc % Reduction 
in Sotl

Bcforc Planting
All soils 66.70 100 -

After Harvest
IT94K-44U3 (V,)
0 mg/l 28.00 41.98 58.02
30(1 mg/l 122.50 33.41 66 59
600 mg/l 198 00 29.70 70.30
1.800 mg/l 335 50 17.97 82.03

IT93KZ-8-21-23-3 (V2)
o mg/l 45.00 67.47 32.53
3<>(> mg/l 122 (»0 33.27 66 73
(>oo mg/l 154 50 23 14 76 8(i
1.800 mg/l 335 so 17.97 82.03

Hcncc. 476.19 mg. 952.38 mg and 2857 15 mg 
Pb(NOj); \\ere vveighed separately. dissolvcd in 
distilled water and madc up io onc litte for irealmems 
II. ili and IV rcspcctivcly
Tlic experimental design used was splil-ploi in a 
randomised compleie block The two sitidicd varicties 
fonned die main block whilc ihe four lead 
conecntraiions fonned ihe subplois 
Each of die ircalmcnls and conlrol leid live replicales. 
Kid ml of lead Standards uere added io each pol. 
c.\ccpi conlrol. and labclcd appropriately. Lead 
Standard was not added lo ihe conirols. Observations 
were madc on gcrmmaiion dales. growtli and yicld 
Parameters of the plants Al luirvcst. soil. leaves and 
sccds uere analyscd for lead lo determine residual lead 
contcnt in soil and plant lissties nsing Alomic 
Absorpl lon Speclroplioiometer 
The prolein content of sceds prior lo planting and aftcr 
liarvcst was also detennmed by Colorimctry using 
Adaplcd anlo-analy/cr melhod Standard was prepared 
front Ammonium Sulpluitc in 8% conc Sulphunc acid 
4.719 g of Ammoninm sulpluitc was washed and 
dissoKed in 100 ml llask wilh 8% sulphunc acid to 
makc IDOO mg/l of Nitrogen 100 mg/l was prepared 
from stock Standard Working Standards of 10. 15. 20. 
25. 30 mg/l uere also prepared from ihe 100 mg/l. Iml 
of ciiher Standard or sample was mcastired. 4 o ml of 
dihicni was added lo ii. followcd by mixiug u with 1.5 
ml of potassium phosphaic lartraie 2.5 ml of alkalinc 
phcnaie was added and mixed thoroughly and finally.
I 5 ml ofcommcrcial blcach was added io the mixlure 
and thoroughly mixed The mbes were left for al least 
30 mmules and read on Spcclronic 20 al 630 mn The

blank contained all rcagents. Calibration cune was 
used lo dclennine protein content.
Data gencratcd from the «study were subjcctcd to 
Analysis of Variance (ANOVA) (SAS. 1997) and 
Duncan's Multiple Range Test (Duncan. 1959) for 
tneans Separation at 95% lcvel of probability for the 
growtli and viele! parameters

Results and Discussion
For 1T94K-4403. the lex eis of lead in Ihe soil aftcr 
härtest were reduccd. The corresponding percenlagc 
reductions for ihe ircalmcnls I. II, III and IV  were 
58.02. 66 59. 70 30 and 82.03 rcspcctivcly The results 
revealed that pcrccntage lead uptakc by plants 
depended on the axailabihty in the soil This trend is 
similar for IT 93K.Z-£S-21-27-3. Tlie plants in llie 
conlrol treatnicnl had the least npiake while thosc in the 
highest lcvel (1.800 mg/l) treatment had the highest 
lead uptake (Tablc I )
The results of germination pattem showed that lead 
contatninalion had uo signtficant effect on germination 
among ihe ircalmcnls (Table 2) Germination paltcrn ts 
in confonnity with three to fixe days reported by 
Pandey (1987). Fadina and Annih (2000) also reponed 
that germination of soyabcan sceds was not affccted by 
contamination withspeni lubricatingoil 
The differcnce betwecn yields of the two cowpea 
varictics was not significanl. Though the varicty 
IT94K.-4403 planled on contaminated soll produced 
greatcr number of pods tltan correspondmg treatments 
m IT93KZ-8-21-23-3. the p<xl weight for 1T93KZ-8- 
21-23-3 was relatively morc Uran tliat for IT94K-4403 
Since yield of cowpea is tncasured in terms of weight. 
IT93K-8-21-23-3 niay bc preferred for cultivation by 
fanuers.
Lead was not detccted in llie leaves and sceds of the 
harvested cowpeas. This agrees with the report of 
Ibrahim et al (1992) that incrcasing years of application 
of sewage water for irrigation did not produce ans 
accumnlation of heavy inclals in tested parts of ciints 
Irces. Narwal et al (1990) reported that cadmitnn. a 
morc mobile heavy inctal. was rctained in the rool of 
mai/e planted on cadmium contaminated soils. 
iherefoie lead. a compaialively less mobile metal. was 
probably rctained m the rootsof cowpea.
Analysis of seeds for protein showed that liiere was no 
Variation in protein conlenls of IT94K-4403 while 
IT93KZ-8-21-23-3 sliovved sliglit dccrcase in protein 
contents (Table 2) The result is in contrast to llie work 
of Ibckwc et al ( 1997) who reported incrcase in protein 
contcnt of lihtzohiwn leywninosarium and heavy metal 
conlenls of soils Howcver. working ou oihcr heavy 
inetals. Quariti et. al (1997) reponed tlut cadmium and 
copper adversely affccted llie lipids composiiion of 
toinato sccdlings grown in nutnent Solutions containing 
cadmium and coppcr
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I ABL.E 2 EfTccts of Lead 011 Prolcm ( onlcnts and Mcjiii Gcnninaiion Dass ol two C mxpca \  ariclics

Treatments % Protein Content Mean Gcrmination Days
I I 94 K-4403 IT93 K /.-X-21 -23-3 I I 94K 4403 IT93KZ-X-21-23-3

(V.) IV » ) (V.) iY i)
Before Planiing |7 (> 0 19 4 0 - -

After Harvest
0  lllg /l | 0  9 0 IX  4 0 4 SO 4 50

700  m g /l 19 40 IX  4 0 5  0 0 4 5 0

(»00 m g /l 12 (»0 1 5 6 0 5 0 0 4 7(1

I.XOO m g /l 21 0(> |S  0 9 5 0 0 4 9 0

Tablc 7 Mcans of Growth and Yicld Parameters of two Cowpea Yarielies Crown m Solls treated will) xanimi 
le\els of lead nitrate

Number of Lcavcs Stern II ei gilt --------~ 1 , ~ ---“--------V—Number of Puds Pml \ \  eight (g)
Treatments v . V : v , V j v . V j v ,

0  m g /l 70 SO ' 2 7  0 0 1 1 7 4 0 16 76" 6  Ol)1 *"1 4 0 0 1'" 7 72" 7 10"

7uo mu l 24 6 0  ' 2o 0 0 ' 14 4n 15 12" 7 Oll1' 4 0 0 " 2 94" 7 2 0 "

(»no mu/1 27 so ’ 21 40" 14 44 |7  XX ' 7 40" 4 6 0 1" 7 94" 2 9X"

1 .M IO  l l lg /l 2 5  <*7" 24  00" |7  s " 1 s 4 00"" 7 75' 2 7 7*’ 2 .X0"

I igures lollovvcdbv samc Icllcr willnn a eoluinn do not dillcr sigmficanily according to DMRl al 5"nlc\cl of
piohahilily \ 'i  -  Varicly IT94K-4407 \  Vanely IT97K/-X-21-2’- '

lins smdv showed tlial lead polliition had xlidn 
adverse cllccl on the yield of llic two cowpea variciies 
(fahle '<) lead also had sliglil adverse clTcct on the 
proiem conlcnl of cowpea Thcrcforc. due to economic 
implications. il is beiter to plant on soils free of lead for 
good yiclds Also, i f  protem is to bc denved oplimally 
front cowpeas. Icad-contaimnatcd sites shonld bc 
axoided loi its cultivaiion 

•
REFERENCES

Allovvay. B J and Ayrcs.D C (1995) Hcaw mctals in 
soils C hemical Principlcs of Environmental 
Pollution Blackic Acadcmic. London pp 2*> 1 

Dnncan R B (1959) Multiple Range and Multiple F- 
tesi. Biomedtcs II 1-42

Fllis S and Mellor A ( l'W5) Soll eouslitueiits and 
propcrlies In Solls and Environment Rouildgc 
l ondon Pp 4(>-47. 260-2XX

Fad ina. O () and Aiinilt. G M (2000) F.fTccis ofSpcnt 
hibriealmg oil on soll nutricnls and yicld of two 
varictics of soybeans (Glycine Mas l Meml) J 
. l,gr/< mul l-nv 1(2) 197-197

Ibekwc. A. M . Angle. J S . Clutncy. R L and
Berkum. P V (1997) Enumeration and Nitrogen 
Fixation Potential of  Ithizuhium loyiinnnosorniiii 
hiovar ir ilo lii growninSoil vviih varymg pH 
valucs and hcaw mctal coneentrations 
Ayricullure, Ico.systenis und Finiromuenl Yol
l/(2/3) 107-1 11

Ibrahim A . Sh Ciawish and Flscdlv l (l992)Heaw  
Metals aceiimulation in Soil and Plant as 
Inlluciieed by Prolonged Irrigation with.Scwage 
Water Iimulsol lyric iillnn il .V leiu e Vol 77 
( I)  2X7-291

McGrath. S P and Ccgarra. J (1994) C henneal.
Lxlraclabihlv of Heav y Metals Düring and After 
Long-tcnu Applications o( Scwagc Sludge to 
soll Jouriuil o l Soll Science Yol. 4.7 (2) 712
722

Narwal. R P. Singli. M . and Dahiyam. D J
(1990) EITcet of Cadmium on plant Growth 
and Hcaw Mctals Content of Com . ( 'rop Res 
7(11) 17I20

Pandcy . R K ( 19X7) A fartner s Pnmcr on Grow mg 
Cowpea on Rice lartd. International Rice 
Research Institute and Intcmatfonal Inst of 
1 lopicnl Agricullure pp 5-10

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



io

\  if>. Jo u r o j l .t  o l 1 ’o l . -  1 m lo u i  i V i i/ 'c o lit  / • . / / > t !.\ u i l.v o ilo o  l ’crln riix iiK  c a tu l \ u t r n n i  < h u iln \

SAx t l*W7) Statistical Analysis Systems. Users Gmde 
\er 0.02. SAS Institute. Carv Nonli Carolina. 
USA.

Quariti. 0  Btnissama. N . Zarrouk. M Client \  and 
CihorbaL M H ( IW7) Cadmium aiui Copper 
luduccd Clumiies iuTomato Membrane

l.ipids f ‘lnt!>chcint,\tr\ Occologia < HIOSIS> •i-' 
(7) |74'-17.MV

Tlumnou. 1 t i ')')  11 Mclal Comammaiion in soils ol
Urban Areas In Solls in Ihc Urban Ein iromnem 
P Bnllock and Gregors (Eds.)  Blackuell 
Oxford Pp 47-75

UNIV
ERSITY

 O
F I

BADAN LI
BRARY


