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Abstract

Weed intetfererxte renxdns a rrajor cause o flow pxxduetivity g fcowpea oral coneern
over synthetic herbicides Ixte ledto an increceed inlerest in rxttiral croppoteetion, in
Order to cxdtiexe trate environmentally sqfe mzthods o freducing weedpests dvrngf3 in
cowpeapxxhtetion in Nigeria. Twofteldtrials were corxhctedin 2006catd2007at ljcdto
-Owode in Ogpn State, Nigeria 7he treetnents were Hulk erttek cassava water extract
(CXLWEmMmidifferent cassava xarieties) atthe rotes qf25 and50% parcxjuat at 0.50
atxi 1.00hg ca/ha and two contiols: hctndweedsd cord unweeded The experimertls were
laid (Mt in a rcoxljtnzed cottfiele block, desigp (HCBD) with three rqgiications. Data
collectedwere andyzedandsigtifeant. tteans were sepei-atediisinganedysis o fvatiaxs
(ANOVA) andLhncan imltiple rédnge lest (DMRT) atp< 0.05. / it comneneemert g fthe
trici, the relative abutxkotce q fweedspecies Mts 81% btxxxleqfed cox| 19%6>gpetsses.
Results showed that Bulle CCWE at 50% showed sigpijicant differetxte (p<<0.05)jixjttt
peraquat at 1 OOKkgti/Ixi on p/~totaxicity effects, while weed biortrss and density
recorded no sig/iificcat dfference (p>0.05). Higher leefarea (LA) vice recordedfixttn
Balle CCWEwith a sigfiificant dfference ¢j<0.05)fixem LA gfpxraquat. I-bweverall the
yiddconjxments: nutrber o fpods, podweidfit, seeds/podcoxlgjainyieldofBulk CCWE
wete signifcantly highet- (p<<0.05) front pcraqucit treatrrents and conjjatable to
Irmdweededwhile the least were obtainedwith unweeded Attributes ofBulk CCWEas a

post- emergence herbicide candidate cre discussed

Key moixls: Sole cropping aub cassava v\ater extract, weeds, post- errergpnee
herbicicfe.

INIROIXJCHON

Gbyxpea, Vigixiimgfaculata (L) Wfilp is one ofthe nxel econonically tu K nutiitionally
important indigavous Afiican gj-ain leguirES produced througboiit fix; tropical and sub-
tiupieal areas ol'the wcexld ( Ibro et cd., 2006). Agiin, cowpea has the tibiLity to fix
litrogpn into the soil (Tarawali etab, 2000, EXige et ab, 2009).*

*Email: olorijkb2Q08(ccyalx)o.co.uk; (Ix oio@ sdToo.can
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Cbwpea constitutes tlie pineipal souice o fplant prolein in human tiiels (Quin, 1997), its
gains aie rrilled inlo flour which is lata* pocessed by cooking Govvpea leaves and
starB ans valusd fix- livestock ieed (larawoli et cd., 2000). dhe pobleirs of cov\pea
poduction in Nigeria include insect pests, disease pathqgpns, inajepopiate puduction
pactices pest control tactics (parlicularly hatxcides) and vveed interference (Alonge aixI|
LagDke, 2002; EXigjeetcd., 2008). Govvpeabringa shortduation aop is therefbre higjily
snscepible to early vveed interference such as itchgass, Pottboellia cochichinensis
(Louis Qayton), rrilkweed, Euphorbia hetemjdrylla (Dcsv) and cowitclr, Gedepogpniian
mtcuncddes, Heusine Urtica, Tcdintianfnd.ica.siap Hpborbiq hetercphhila, Cyrxxbn
dactylon, Comnelirri sjjp., Aspillia africana, Inperata gylitxbiccd and Oromdaart
odorata (Akobundu, 1987; Cl<alérand Adegfite, 1991; Lagike et cd, 1994;) Purtidaca
ederaeea, Sc/menlaaconen‘ccort Pfydlantus ancavs andSpigpliaa>itlxei/ia (Fayiiininnu,
2010). Whbeds conpete vvitli cultivated aops fcr valuable nutrients such as ligliL, wata-
aixl sptee aixl also cause reduction in yield aix| quality o fpxxluce (Dugje et cd., 2009).
Govvpeapalonranee depaxls michcnspaying vitliappopiate lieihicides. Hbwever, it
sixxild be noted tliat nxmy poblans aie associated wvitli clienical vveed coniiol in
developirg countries. Tliese dhenicals are expaisive, toxic to jdants aixl lanrers and are
not aiviionnentally- fiiendly. Also tlx; higji costs o ftliese inpits aie saious constiainLs

to covvpeapoduction in Nigeria (Konmvvaetad, 2000).

It was observed that Vegetation scaieely govvat tlie cassava pocessing siles wixae tlx;
ende cassava water is diseituged. Tixerefbne, tixeie is considaable inteiest in alternative
ITElIxxIs o f vweed pest management as ojeposed to tlie use o f syntlx-tic Ixrbicidcs. Any
rrEthod tlial ean replace synthetic lierbicides trage, in elTtciaxy, witli lovvcasli input,
witliOLit apxeciable yield nxltction will be accepted by Ngerian poar feumas (Salako,
2002). The lanrps thsrefore, need to nake use o f natural pesticides (Ixeibicides) wvitli
low cash input, leadily available, witli a nininized aiviromrenlal irrpact to manage

weeds tuid potecttlirir cowpeacrop like ende cassavawaterexuact.

TIx; laboratory analyses fiom tlie pevious wotk hx| levealed tlie cliaiical conpositions

ofaride cassavawater exliacls (GCiWb) fiom different cassava varieties. It sliovved tliat
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Uk hjdrocyanic acid (HCN) from GCVVE has phytotoxic efiiect on weeds"vegctaiion
(Pitnam 1988, Fayinnxnnu, 1999, 2010). Hk objeciive o f Giiis poper UKndbre, was lo
study Uk eflicacy o fBulle souuee o fcn.de cassava water extract (CCWE) as an Ixibicicfc
caixlidale (post-cneigaxe) in contiollingweeds in cov\peaproduction
MATERIALSANDIVEI1LJOUS

IXscripliouoftlie stucty ;u\3i

I1x study was carried out at ljako - Owv\ode in SaiTgo da, A b Ctfo -Cla Local
Coveiiinent Aiea, Cgjn State, Nigeria H k site is located on lathude 6°35'N - 6°45'N
and longjtude 2° 55'E - 3°15'IEl TIx site is situated in Ux uupical rain forest of
south west, Nigxia 1k soil type at Uk study site is study clay, reddish brown in colour
aid sligjitly acidic. 1k site is rrainly usecl lor fkrring especially cassava, rraizE aix|
vegetablcs. Hk experiments were corducled between 2006 ad 2007 on an aiea of
375nrrespecively.

Idd «oik

Hk experimental site was manualy clearcxL H k soil sanples (len) wcie raixbmly
collected actoss Uk expainental site using an auger at depiin of0 - 15 cm and 15 -
30cmand anal>scd lor physico - cIx’iriad constituents. H ksc sanples were transpexted
to Uk laboiatcxy aid air - tlried and sieved using a 2.0mm and 0.5mn sieves. Hksc
fbllovving parameters were detemiixri: pH, calcitnn aix| sodiuni, orguiic caibon and
available nicio nutrients aid Uxn analysed alter Uc nelixxls of U< Aixdytical Service
Laboratory o f Uk UTA, Ibadan, Nigeria (HTA 1982). Cation exchargp capacity (CEQ
wascalculated liom U K sum ofall exchangrabecations.

Pk~iaraliwiol Gxitle Cassava W ater Extract (OCWIL)

Extraction o f Eiulk ende cassava water extract was peporcd by gale - |xess rrcixd
described by nﬁayinninnu (2010). Seiies of cassava tubers irom dilicicnt farrrers weie
washed, peeled aix| fcderded into pulp (nnslxd) within 24 Ixxus in Order to prevent
rotting Hk myvsixd jxdp was DAL in a nxslin sack aid placcd utder a presser, with a
bowl placed uixbnxadii to collect Ux water extract liom Uk cassava jxdp intemittently
aller 5 Ixxus. H k water extract liomUK bov\l was pouaed into a calibated black plastic
l<eg intemitteniiy aixl| closecL so Utit Uk aciive ingedient (hydrocyanic acid) in Uk
cassava v\atcr extract wouild ixx be lost Sample o f Uk ende cassava water extract was

63



taken to tIx Analytical Laboratory of Institute of Agricultural Research and Training
(IARAT) Mbor Plantation, Ibadan, Nigeria to deterrrirx tle active ingedient and other
ninerals pesentin tlx exlracL

Seedsoflfe bow nvariety were used as tIx plantingcrop. T Ix experimental desigi was
a Paixbnised Cbmplete Block Design (RC13D) and replicated tluee times with six
treaurents in each experinenL: GCV\E at 25 and 50% paraquat at 0.50 and 1.OOkgha,
handweeded aixl unweeded (Controls). Tluee seeds weie sov\n and later thinned to otx
scedling per stand at 2 weeks aller sowing (WAS). IIx spacing was 60cm x 30cm
between aix| witliin rows. Inscct pesls vieie controlled using Cypmixthrin at 1 L/ba
beginningficm 2 WAP aixIspayed at 10days interval. Bulkernde cassavawater extract
was applied on tIx cowpea weeds from 3 -7 WAS weekly using a knapsad< spayer
CP15 while paraquatappLicationaix! Ixuxlweeding weie done at 3 aixl 5 WAS acconding
to Fayinirinnu (1999; 2010). A 0.25nT quadrant was placed randomly two tiires at 5m
intervals alongtransects. Sarrples o fweeds witliin tIx quadrantweie cdlected, identified
and classified based on floral nxxpliology (bood and gjasses) pricr to cruch cassava
water extract, paraquat and bandweeded treatnxnts. Il1x weed species in botli
experimentsweie loopedtogptlxrsincetlxie was ixidiileience in tIx weed species.
Agronomie paraireters taken weie plant Ixigjit (cm) using a mette rule, number of
leaves ptxluccd were cotuited visttuly, aixl leafarea (cnT) using tIx nxtlxxl ofNingju
and Wiinki (1989). Yield puaneteis: nunixts o fpods, jxxlwcigjit (g), seeds per [xd and
gjain yield (kglia) were tal<en at harvest Visual toxicity rating oftlx eflect of CCWE
aixl paraquat on weeds was adaped fiom Qay tuxl Eti\ison (1978) a scale of0 -10,
wlxie ’0" iixtcales no toxicity on weeds and ' 10" indicates lull toxicity. Wtecl contiol
paraneteis: tlx liesh and diy mat;[fer podiction o ftlx weeds was ebtemined at 8 WAP.
I1x weeds weie rpooled and waslxd Uxxougjily witli clean water. T Ix weeds weie
diied unebrnatural coixlitions in tIx open air fbrtwo Ixxas. 'I1x liesh weight (giiT) was
lal<en aix| tIx weeds weie pucked in paper envelope aixl oven dritxl fix dry v\eig}it at
70°C lex- 48 Ixxas iailil llxy liave attaiixd constant weigiL  Wfced cfcnsity was
cbtemiixd at SWAP by'cxxaitingtix numbero fweeds (ixfirf) in 0.25nrquadranL
The ciala collected weie subjected to analysis ofvarianee (ANOVA) aixl ireans weie
sepiraled usirgtlx Duncan nxilliple raigetest (OV K1) at pO.05.
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RESULTS

Theresulto fphysico - clxarical propertiesofsoil beide aix! aller tIx; experinenls is
pesented in (Table 1). Tlie texlural Classification shovsed that U2 experinxaitbelang to
tlie saixly ciay soil as in (Table 7). The lallovvweed species 10rtlie expaim als at ljaico-
CXcocE is sluwn in (Table 2). Bxxxl leaved weeds constituted about 81% and grosses
1% of tlie total weed pojxilation in tlie experimental lielcL M ist of the weeds wae
annuals whilea feww ete perennials.
11x2 mean valtes of pbytotodeity on weeds in telation lo Bulle CCWE and poraquat
(berbicide trealnxxTts) prodreed asigiificant dilldence Qx0.05) as shown in (Table 3).
fixe nean values o f paraquat at 0.50 and 1001<gai/ha and Bulle CCWE at 25 atx| 50%
six>v\ed ix) sigpificant diileietxe (p<0.05) in weed dcxixiss and density as slx>vin in
(Tade 3). lIxe Ixuxlweeded plots leccxded sigpificant leduction in weed domass aix|
density while tlie unweeded tieatnxnt was sigjiificantly different (ji<O.U5) lioniall otlxr
tealmenlsin lectxding higlxst weed domass and density.
Sigpificant diffetences (pO.05) voe observed in tlie nran values of agononxe
altributes: pLuit Ixigjit, nunixx of leaves, leal'atea (LA) as showi in Tade 4. llxe
hatxiweeded and paraquat at 100kg ai/ha leconded higlxst plant height aixl nLcnber of
leaves while paiaquat at 0.50I<gai/ha aix| Bulle CCWE at 25 and 5ULotecxxded sinxlar
plantheigjit Hie Irean values o fnumber o fcowpea leaves podueed also showed sirrilar
trencl, liowever, paraquat at 0.50kg ai/lxi and Bulle CCWE at 25% necxxxJed sinxlar
numbero f leaves while Bulle CCWE at 50%reconded liigjier niinixT o f leaves overtixem
(lade 4). LeafAeain (Table 4) sliowed sigjiificant difierences (p<0.05) wixaeby Bulle
CCWE at 50% recorded higjxr LA over paraquat at 100i<g ai/ba witli a sigjiificant
dilleience (jTU.05) wllile Ixxxlweeded recordcd liigjxst LA over otIxT Ueatrrents.
Hgjiesl titulier ofpods v\as tecotded fiom paiaquat at 1L.0Okgpi/ha, Bulle CCW Eat 50%
and handweeded witli txo Statistical clilleietxe anxxig tlie tieated plots (T ide 5). Bulle
CCWE at 25 and 50% aixl handweeded tecxxckxi Ux2 higjxst px | weigjil witli sigpificant
clilleience (p<0.05) as shown in (Table 5). Ifandweeded aixl paraquat at 1OOkgai/lxt
leeoided sigpificant nunier o f seeds/jxxl over otlier ieatnents (Tade 5). Asshown in
(lade 5), Ixuxlweeckxl leccxded tlie liigjxst gain yield ibllowed closely by Bulle CCWE
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at 50% and 25% with no Statistical diflerence btit with sigpificant diflerence (p<0.05)
fromother treatments (TafcJe 5). Lhweeded Ueatrnent recorded drastically reductions in

all the gjowlh cuxlyield paramstors in tlie experiment.

DISCXBSMJN

The jdtysico-clxn ical o fsoil analysis aller tlie experiment showed tliaL, tIx Nitrogen (N)
level inaeased which showed that cowpea, a nutrierit iixing app was ableto fix N in tixs
soil alter eiopping (EXigje 2009). Q ler essential nineral eleinents: Fe, Mn, Cu aixl Zn
detected in cmde cassava water extract \\ae pesent in tIxi soil dte to tlie application o f
CCWE as lepxted by Fayinrrinnu (2010). All tixse derrents contribuled to TIx gxxI
gjowth o fcowpea planis.

Pie pesence ofcyanide in lies CCWE btougjl about tlie toxic efleet on weeds which
nny be attributcd to tlie biixling o f cytoclirome oxiclase as leperted by I<aza tuxl Jaiswa
(1994). The ilnhibition o fcytoclnonE oxidase enzyme wliich occtipies a critical positian
in cellular metabolismmay’ liave been altribuled to cyanide inhibiling biologjcal Systems.
This rray liave led to a deaease in the tissue utilization o f oxygen die to inhibition o f
cytochrorae oxidase accoiding to Kaza and Jaiswa (1994). This nxiy also be tespmsible
Ibr tix jdiytotoxic eflects demonslrated hy cyanide conpounds. It Inas also shown that,
cyanide cunpounds jxssess tlx actttil or potential hatédcidal puputics wliich is in
Support o f PUtnam (1988). Fbcolorisation aixl wilting weie observed as plytotoxic and
lierbicidal eflects an some weeds as reported by Fayinrrinnu, (1999; 2010). This also
conlinrtxi Uie findingR o f earlier tesearchers (Putnam, 1988; Rice, 1984; Fayinninnu,
1999; Cgpixlola aixl Liasu 2007) tliat OCWE released during piecessing liave pliytotoxic
eflect because cyanide is piisonoittis even wlien it dissolves in water to ferm wealc acicl
solution

Tlie cyanide toxicity. fiom Bulk CCWE was nxxe ponouixed an tlie Ibllowing weed
spe}f:ies; S anthenia, Ehetaxp/iyUa P.anmis, Scowricana, Poletxtcectz, Tridax
p-oanrfxzn and C odorata at tlie rate o f 50% by catsing decoloration, leaf btnn and
finally wilting tlian Qanocbn dactylbn andPaniatm nzccimtni This is in accotdanoe
with Fayinrrinnu (1999, 2010). Fayimrinnu (1999, 2010) also tound out tIxit, cassava

water exliact could eontiol weeds eflectively in cowpea during tIx gjowing periods o f3
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- 5 WAP. The phylotaxic eflecls poduced on tle weeds by tle herbicide treatnrents led
to liie reduction in weed biorross lence there vias leductian in weed density. The
sgpificant lower vieed density recatded by tlie treatnents used in tliis study siiowed
ellectivaess o ftle natural hetbicide in Linewith tlie lepoitofFayinnimu (2010).

Btilk OCWE ar 50% poduoed higjer LA which cotrpared lavourably with paraquat and
liandweedingmay be die to lowweed biomass ui tlie treated piots, whichresulted in little
campetition between cowpeaaup and weed fix-gow thrcsources such as nutrients, water
and liglu. Tliis also sugggsts tIxit, tleie was notoxicity eflectoro ip injinyonagfononic
Parameters by Bulle CCWE and heiice liigji crop yield; tliis is in actxxdance with W st
Gate etcd., (1997).

T le yield cottponents viz: nurrber o fcowpea jxxls and weigjit, seetfe/pod and gpain yield
tevealed tliat Bulle OCWE at 50% conpated favourably witli Ixindweecbd and wete
higler tlxinparaquattrealmerts. Tliisimy be die to absence ofcrop injuy and was able
to suppress tle weeds ofcowpea at tle early critical gpowth 3 -5 WAP oftbe crop as a
post emergence leibicide. Also bigppr sizES ofcowpea seeds wcie Ixu-vested ficm tle
piots treated witli Bulle CCWE which nigjit be respansible Ibr liigjier gain yield lle
pesence ofessential elenents Fe, M ; CLiaix| Zii detected in OCWE (Fayinninnu 2010)
and wete teleased rrigjit Ixive ccxitiibuted to tle higjer gpod gpowthand yield o fcowpea
treated witli BulleOCWE

Inthis study, tle Ixind weedingcantrol piots give superior cowpeagowth, yield, redixed
weed biomass and density than Bulk CCWE and paraquat Tliis was pobaUy dte to
lower weeds in hand weeded piots, whicliresulted in little or no ocarpeiitian betweentle
adp and weeds fix- gfowth tosotaces steh as ligjit, nutrients, water and space. Fbwever
unweedcd conttol recondedtle higjestweed biomass and density, sigiificantreduction in

©owthaixlyield pararreteis o fcowpea plants.

(ONCLLSIQNAM)IdCOMYIINDAIK XN
T le Bulle CCWE investigpled as a potential leibicide (post energpxe) showed
tixit cowpea plants tieated witli tliis natural letixcide (biocide) recotded gpod
perfixnxuee on cowpea gjowth and yield ocrrponenls even at tle lowest rate 0 f25 and
50% Tliis showed tIxit crude water extract from cassava could poduce alleloclenicals
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thatcanpromote gjowtli in plants at 50%due lo its Suppressionofweeds duringtlx early
gjuwth o f cowpea crop. Tliis study also revealed that it would iesult itlo v\oste aixi
inaease in ccst fortix fom s to oontinue apjdyirg tix natural (GCVVE) aix| syrihetic
(poraquat) herbicictes at dillcreni rutes aixiapplication alter- 6 WAP. Fam xrs sixxild not
classiiy OCWE as a waste but sliould be maldng use of it as an environnxntal iriendly
biocide with no crop injuy er toxicity on cowpea crop. Tliis would be benefidal to
resaurces poor small farm Meters who dorrinated tlx fkrring enterprise in Nigeria
Q xtte cassava waterexuact at 50% is hereby rccormxtxkxl as a natural postenxrgaxe

Ixtbicids as tIx worlclis tendingtowarcls apganic agpicultLiro.
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Table 1: Riysioo- Chenical piupeilies ofiltesoil (JVfcanvaktes for tvw>years)

ClJaaractensuics

P11

PHKO 11
Total Ngkg-1
QganicCgkg-1
Avail. Prag kg-1
ChQrol kg-1
IVfeCnial kg-1
K Citolkg-1
NaC mal I<g-
Al Cirdkg-1
M iragkg-1
Feragkg-1
Clurgkg-1
Znragkg-1

CyanicE (CN)ngkg
Exdxm”ableacidityCnx)! I<g-
ECECCnxd leg-1

% Saixl|
°Xaay
% Silt

Bulle cfensityg'cm5

* ‘
DCEC—Exchargaable Gation El\rclmgp Qipacity

I'io pianurg

jyz
MI
1.95
24.70
61.88
3.98
3.39
1.01
113
Nil
Nil
NU
NI
NI
NI
0.20
9.51
7220
7.40
13.40
1.095
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Fast pianting

oMU
5.05
202
19.01
81.24
4.90
4,01
0.07
0.63
NI
330.97
210.90
18.49
93.59
0.040
0.20
9.043
79.00
15.80
5.20
1.28



TaWe 2: Wfeedsjxxies at Useexpeiiniaital site Ibi- Ire< yeais

Family W fcedspedes IVLX]FKilogy Lite c>cle
AinucinUiaceae Ancraittitsspinasus L, Buodleal A
Asteraceae Agprantumcoryzoides F Bxjodleaf A
dronolaeruodorctaF Boadleaf P
Tridaxproctarbens F BliocUeal A
CbnxrElinaceae Conirtdiixibengfndlensis F Bxxidleaf A
C”/peraceae Cyperusrotmdus F Crass P
Euphotbiaceae Eiphorbiaheterqgdplla L Bxxxlleaf A
Loginiaceae SpigzliaantherriaF Brondleaf A
Pooceae CytaxxbndxfylonF Grass P
PanicumiradtnanF Qass P
Porlulacaceae Portidacad&'aceaF Bxxidleaf A
Tcdiniianfruticosiop Bioodleaf A
(Jacq) Wild
Soianaceae SchwenldaamzriccanF Bxxxileaf A
Aspigilia africana F Btxidleaf A
PhyUantusantaus Bxxidleaf A
Sdim& Thorin

A=Annual; P=Pteremial
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Tabie 3: Ettects olI’Q iid e cassavawater extract (GCYVE) :ukl jkiiimji tat on weeds of

cowpea (IVkanvalucs for hw years)

ibibicich Rates Phyto Phyto
treatments 6WAP SWAP
Raiaquat 1.OOKdfii/lTa 6.20a 5.21a
Fhiaquat 0.501<gii/lia 5.13a 3.62b
BulkCCWE  50% 4.78ab 3.22b
Bulk CCWE 25% 3.00b 225b
Lhweeded . 0.00c 0.00c
HDW . 0.00c 0.00c
Ivtan 3.19 238
SEt 1.09 0.85

WB
Brcnd
SWAP

5.35b

10.46b
9.85b
13.00b
7200c
ZOCfci
18.78
10.77

wWB
Qasses
SWAP

5.00b

7.16b
7.00b
8.67b
40.05c
1.05a
11.49
5.81

WD
SWAP
(rwir?)

13.50b

19.56b
19.19b
23.00c
88.00d
3.66a
27.82
1235

IVtans intbhe sameedurm l6tlowed by tbe same leUer are not sigiificantly diflerent at

OVKT(PO.05)

CCWEAZEidecassavawaterextiact, Phyto =Ri>lotoxicily, WB =W 6ed biomass (g'nr),
W D=W 6eddensity, HDW = Idandweeding WAP=W6eks Aller Renting

SE=Standard Bror IVban (1)
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Talie 4: ElTectsoforude cassavaw aterextractand paraquat on growtli parameters

of
ffcrhicicb

Lreatirails
Haraqual

f
Raraquat
BulkGCWE
BulkGCVVE
Lhuecxled
I-IDW

I\Vfcan

SEt

Kates

TXOqyu/Ixi
0.5Qkgpi/ha
50%

25%

«xiwfxa (IViauivahiesi'ortwoyaus)
PH (cm)

6WAP
" 19.83a

17.16b

16..81b

16.81b

13.00c

19.37a

17.16

0.99

NOL
6WAP
I/.1tei

11.41c

13.75b

10.83c

6.35d

18.41a

1799

181

LA (ar()
6WAP
75773c

23.62¢c

29.35b

20.71bc

9.4l1d

34.89a

21.76

3.39

Mains in the saixe cokom féllowcd by the sams letter ave not sigpificanlly dLSerent at

E3VKT (PO .05)

CCVVE= Bulkcrude cassava water exliact; PlI=Plant HdgJ-it, NQL-Nuirber o f Leaves

LA=LeafArea, HDW =lbixh\eeding WAP=W6eks After Hantirjg

SE = Standard Error IVfcan(z)
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TaUeb5: Effedsofciude cassavaw ater extractand paraquatoaiyicld parameters of
co”tjca (M ain valncs iortwoycais)

Haiacide Yield
Rares NOP PW (s) NC6P

treatments (legba)
laraquaL 1LOOK U/IXI 16.85a Izuob ~677Sl~ 50X
Raraquat 0.50kgai/lia 14.26ab 1ZOOb 5.04c 209b
Bulle CCWE 50% 16.43a 14.35a 5.16¢ 319a
Bulle CCWE 25% 15.48a 14.35a 5.33c 316a
Lhweeded - 3.99c 7.35¢ 4.30c 140c
HDW - 16.15a 14.35a 7.10a 320a
[\Vfean 13.86 1740 5.62 268
SEfc Z00 Ul 0.44 31.05

Ivfeans in the sann columti followed by the sarre letter are not sigpiiicartly different at
DMRT (PO.05)

CCWE-= Bulk cruds cassava water extract; NOP=Nurrberafpods, PW Hdd weigjit
NOSP=Nuite-ofseedsperpocl [IDW =Hnixlweeding

WAP=Wfeeks AlterPlanting SE=Standard Error M ran (x)
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