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ABSTRACT

Weeding sequence on cowpea |/ tenia unguiculata (L 3 Walp.] was assessed in a field trial and two pot experimenis
between 1999 and 2001 The cowpea plots were subjected 10 sin weeding regimes i cach tnal The weeding
regimes were weed-free control (T1), weeding at 2.6 and 10 weeks after planting (WAP) (T2). weeding at 5.6 and
9 WAP (T3). weeding at 4 and 8 WAP (T4). weedme at 2 and 6 WAP (T3). and weedy control (T6) The
experimental design was randomized complete block with three replications Significant means were compared with

LSD at 3% probability level.

The seed vield of T1 and T2 were similar but significamthy (P<0.03) ereater than T3 and TS that were in tumn

sigmificantly greater than T4, All the treatments had

signthicantly (P<.05) greater seed vield than the w ecdy (T

control which had 77.69% grain vield reduction. The commonest weed species on the cowpea field were Fuphorbia
heteropivila. Pennisetum pedicellatum. lhromolacna odorata and | Ivticntus amarus. However. the commonest
weeds encountered in the pot experiments were Sporobolus pyraniidalis, Mariscus alternitolivs, Oldelondye

orvmbosa and Acalvpha segetahis. On economic basis. two wcedine at 2 or 3 WAP and at 6 WAP may be adequate

lor cowpea production in the forest ecelogy of Nigeria

keywords: Cowpea. growth. han est index. interfercice. «

INTRODUCTION

About 94% of the world cowpea is produced in
Africa with Nigeria being the major exporier (FAO.
1997). Anon. (1983) reported that Nigera and Niger
Repubhe account for about 49 of world production
of cowpca. Cowpea 15 grown 1n manmy - agro-
ccological sones including ramforest. sudan sy anig,
and sahel savannaas well as the cool climates
central. castern and southern Africa (Emechebe and
Shoyinka. 1985). Cowpea 1s a good source of forage.
hay and silage for livestock and sencs as cover crop
md green mamure to mamtain the productivity of
soils (Onwueme and Sinha. 1991). The nutritional
value of cowpea is m its high (20-30%) protein
content (Stanton. 1966). Quin (1977; reported 23-
25% and 30-67% for protein and starch comtents
respectively. Rachie (1985) reported that in West and
Central Afnica. cowpea constitutes  the cheapest
source of dietary protein for the low mcome sector of
the population

Despite the uses of cowpea. low yviclds averaging Sti-
350 ke/ha are recorded at farmers’ lovel due to
drought. low seil ferulity. discases and pests
ncluding weeds (Rachie. 1985: Mortimore ¢f «f
1977. Karungi ez o/ 2000). Though msect pests

yeeding regimics

constitute the major constraimts 1o cowpea production
(Singh et al 1990). a number of weed specics
inctuding Siriga gesneriowdes, Synedrella noditiora.
Talmam riangulare. {canthospermum hispidum
Amaranthus — spinosus,  Commelina benghalensis
Brachiaria sp.. Digitariasp . Cynodon dactvion
Paspalum — sp Flewsine  mndica,  Fuphorbia
heteropindia 1ernonmia salamensis. elc. are HIPOrtant
in the production and contribute to the subsidian
postion of the crop in the farming svstem (Faday omi.
1979 Akobundu. 1982 and Poku and Akobundu.
1985) .

The cffects of weeds on crop performance depend on
weed flora. duration of interference of weed with the
crop. crop cuitivar. crop stocking density . semblance
in phenology and growth habit of weed and the crop
and the cnvironmental factors mcluding light. water
nutricnt. and allelopathy (Poku and Akobundu. 1983
Ogunyemy e /. 2001). Aseni (1982) reported that
the nmpact of weed interference with con pea is more
severe m the late scason than n the carly season
because of limited available moisture Fadayom
(1979) reported that 1 cowpea Ieft w cedy for the first
four 1o six weeks afier planting. high density (0. 3m -
0 23myplots had signtficantly higher vield than low
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demsity (Im ~ 03m) plots. Weeds. apant from
interfering with the performance of cowpea. also
increase  insect  pest  damage and  reduce  the
cffectiveness of insecticides (Moody and Whitney,
1974). For example. ficid observations had shown
that Chramolaena odorara senves as alternative host
W iphis craccivora. an insect veclor of Cucumber
Mosaic Virus (CMV) i cowpea. Also. infestations
oy Maruca dtestulalisi vitrata, a pod  damaging
hemipterous bug. and sced damage by COvdia
prchora were highest on weedy cowpea  plots
subjected to two.three or four weedings (Ofuva.
19891,

The mpact of weed interference on the performance
of a crop also depends on timing and frequency of
weedimg. Studics had revealed that the critical period
of weed imterference in cowpea  production  is
between the first 20-40 davs of growth (Medrane o
al 19730 Moady. 1973 Fadavomi, 1979, and that
two weedmg aciivities within 3-6 wecks of crop
emergence resalied in negligible cowpea vield loss
tMoods. 1973 Emvi. 1973y Uncontrolled \wcd
grovnth has been vanously reported to account for 2
80% reductions m conpea gram vield (Nangju. &‘)M!:
Lagoke er /. 1982: Poku and Akobundu. 1983),
Lagoke ¢t al. (19823 further reported that while
clean-weeding mereased the vickd of cowpea by 83,
weeding 01*3\ onee wcreased the vields by onhy 409
This paper s a report of evaluation of two and three
weedmg freguencies and the tinung of the weeding
an the performance of cowpea {Higne mrvnicaicla
{13 W ‘;m jmthe dry forest ecology of Southwestern
Nigeria using {e brown cultivar,

MATERIALS AND METHODS

The study was conducied ai ihadamn (atitude 730 ;\:
tongitude 3 34E: aittude 234m ASL ). The rainfall in
Ibadan s bunodal with the two pesks in June and
Seprember. The total minfall and pan-¢yaporation,
averaged  over 1 wears (1989-1998).  were
Pi2omm and  TidD{3mun respectively.  The
amber of mimdins meraeed Hil dns over the
period (Avodonin, Tandg

The trials were conducted i sceond half of the
rabny  scason tAugusi-Ocicbery in 1999 as ficld
experitent and fwo tones. as pet expernenis in the
dny scason (October-Decersber) in 2066 and firs: halfl
of the rainy scason (March-Miny in 2661 The ficld
study was ocated in the crop earden and the pot
C\pcnmmns on e roof-top sarden 1n the Depariment
of Crop Protection and  Emvironmenial Biology .
University of Ibadan. Bhadm. The seeds of 1o brown
cultevar used for the siudy were obtained from the
genetics section o the Deparnnent of Crop Protectio
and Emviromnontal Biclogy, Universin of Ihadan,
hadan. -

The ficld study was sown in a sandy clay loam soil
with low organic carbon (1.43%) and low total
mitrogen (0.18%). The plot was under a short fallow
of weeds with the flora dominated by Chromoloena
odorara. The soil used for the twe pot culture
experients was cellected from the ficld study site.
The wreaiments were weed-free control (T {ackicved
by weeding at 20 4 6 8 and 10 weeks after plntng
(WAP,. weeding thece tmes at 2.0 6 and 10 WA 11’
(T2). weeding three tmes at 3.6 and O WAP
weeding tio s at 4 and 8 WAP (T4 wegd
wmo tmes at 2 oamd 6 WAP (T3 and wee
tumweeded) Control {(T6). The planis were spr(:_\u,
with  lambda-cyvaiothrin  (karate) at the ric of
S.0miditre of water at 4. & and 10 WAP 10 control
mseet pests at vegetative. flonering and  posi-
flowering stages respectis ol

The ecxperimental design on the  ficld wos
randomized complete block with three rcp'iic;nion.c
Plot size was 1.2m x 1 2m with aospacing of 0 o
between rows and 0.3ny within row. Three plants
were tagged per plot for grovth and vield ana

The plants were hanvesied ot materity (he
pods dehisced). p;rm ned o pods. shoot
woot. oven-dried at 89 C for 48 hours and «
to determine the dn watter accunind
plants were assessed for shoot dry weinia, 1
woight total plant dnv weight, nombes of ;\
plani. seed dny weight. 100-seed weight imm m}
woight. seedihusk miio and harvest indew The
treatinents wore compared by subjecting the dain 1o
anahyvsis of variance (G oM and Gomier. 19384
Mean scparation was mad i
difference (LSD) at 595 |

quadiats (25cm x 25cm) were mndomby Laid within

szch piot at final harvest {116 WAP) 1o assess weod

spectram and density of each specics.

In cach of the pot culiure caperimenis. soventy (wo
piasuc pois {24cm surface diameier. 24
were filled with top soil. The pots wore armaved in
a mandomisod complcic block design wul fou
replications and with three pots all «mmc{ e cach
freammient m <ach block. in the 2000 dnv scason
3 the pois were adequately  watered  duihh,
whereas i the 2001 first hall rainy season wial the
Pois were waltered ondy 1 there was o win w vo
wd  off from the
the pois. ‘«_.’! other

1 LL,&,:P

days.  Excess  water  dran
perforations at the base of
teatmenis and assessments were as i the fiold
experiment. For the weed spectaum asses xn.w' the
vweed species i the pots at Goal harvest (16 WA
were wdentified and counted per ot surr;scc area
(331 ey
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Table 1. Weather data for Ibadan at the three trial periods (1999 2 rainy scason. 2000 dry season and 2001 17 rainy
scason).
Months Total Total pan- Temperature ('C) Relatine humidin (%)
Rainfall evaporaiion nunimum maximum minimun maNinum
. () (mm) o
- 1999 2™ miny scason
August 94.25 105.83 2231 28.67 72.33 99.14
September 182.28 95.03 2224 28.29 7179 99.06
October 312.98 117.29 2227 30.13 67.95 99.03
Total 589.57 318.15 - - - -
" Average . . 107 29.24 70.70 99.08
2000 drv scason
October 93.80 13577 2266 30.77 63.79 98.90
November 0.00 147.29 3.2 32.88 4928 99.00
December 0.00 148.98 o6t 33 21 3678  97.69
Total 93.80 432,04 - . - L
Average - - e 3229 4995 9853
2001 st rainy scason
March H8.80 193 38 23 40 35.20 42.00 99.00
Apnl 93,30 165 16 2280 33.00 3706 99.00
May 15380 149.96 . 2% 3190 6400 99.00
Total 315,90 50850 - : - =
_Average - - B 2290 1357 3430 99.00

Source: International Institute of Tropical Agricuiture. Central Station. Ibadan.

RESULTS AND DISCUSSION

The performance of cowpea was less in the pot
experiments than the ficld study as a result of
growih restriction by soil volume in the pots. The
relatvely  high  moisture  stress  and high
lcmperature at the wo periods of the pot
cxpenmenis might have aggrnated the poor
performance of the cowpea The minfall
Cvaporation ratio in the 2000 and 2001 trial periods
were respectivels 0.22 and 0.62 compared o the
|85 ratio in the 1999 trial period (Table 1).

On the ficld. the T1 plants performed significantly
(P < 0.05) betier than T4. TS and T6 plants in terms
of total dry matter accumulation (Table 2). In terms
of total plant drv weight. TI. T2. T3. T4 and TS
outyviclded the Té (weedy) plants by 62%.. 38%.
57% and 53% respectnvely. The plants that
received three weedings (T2 and T3). irrespective
of tming. had better drv matter than those that
received two weedings (T4 and T3). though the
differences were not significant. The root dry
weight and stem dn weight followed the same

‘rend. However. for number of pods per plant, the

plants that received three weedings at 4 weeks
mterval (T2) had similar performance with the -

R p—

weedfrec plants (T1) but significanils (P < 0.03)
better than the plants that had tvwo weedings. In all
the growth parameters considered. the performance
of plants that received two weedings af 2 and 6
WAP (T3) were similar to those that received three
weedings gt 2. 6 and 10 WAP (T2) and those that
received threc weedings at 3. o and 9 WAP (T3)
(Table 2). This may imply that the critical period of
weed interference in cowpea in the Nigerian dry
forest region is 2-3 WAP. Delaving the first
weeding in the two weeding frequency till 4 WAP
(T4) and 2 WAP (T5Y respectively resulted in 22%
and 18% biomass yif}\d reduction compared to the
weedfree (T1) plot. The three weedings T2 and T3
respectively had 8% and 11”4 reduction on biomass
vicld.

- In terms of most of the grain vield autributes.

except seed vield. TL T2 T3 and T35 were nof
sigmificantly (P < 0.03) better than T4 that was in
turn significantly (P < 0.05) better than Té (Table
3). However. in terms of seed vield. T1 and T2
were similar but significantly (P < 1.05) better than
T3 and T35 that were in turn significantly (P < 6.015;
better than T4. All the treatment were significanth
(P < 0.05) better than (he weedy control (To) that
resulted in about 77.6Y% grain vield reduction
Compared to weedfrc » plots, the three w cedings
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Tablce 2 Biomass vield (g/plant) and number of
pods of Ifc Brown cowpea subjected to vaning
frequency and time of weeding in Ibadan.

Shoot Root  Num Seed

drv dry  perof dn
reatments  weight  Weight weight
) (g2) (g)
Field (1999 2™ miny season)
Tl 12.21 1.98 37.64 > 15.00
{weedfree)
) 11.02 1.83 34.09 13.67
3 10.93 1.78 33.25 12.67
T4 10.58 1.69 2931 10.33
I3 10.90 1.76 3080 1167
T6 (weedy) 6.72 1.06 1435 500
_LSD (5%) 109 016 523 283
Pot Trial 1 (2000 dry scason)
T 231 0.65 1395 9.38
(weedfree)
T 330 214 16.17 9.63
13 3.06 1.69 1625 7S
[4 288 230 16.12 8.75
[s 3.24 1.75 1525 10.50
T6 (weedy) 206 072 7380 6.03
LSD (5%) ns ns 375 2.62
Pot Trial 2 (2001 1* rainy scason)
T1.4% 205 089 830 6.25
(weedfree)
1 JODE 080 94D 8.13
I3 280 098 1048 8.60
14 150 088 99 75
15 I8 03 99] 700
T6 (tweedv) 238 053 507 250
LSD(5"5) il _ s ¢« T X, 3

resulted i about 1282% grain vield reduction
while the two weeding resulted in about 29.45%
graim yicld reduction. The resulis compared to 40-
&0% grain yvicld reduction duc to uncontrolled
weed that was reported by Poku and Akobundu
(1983). Ahlawat er al (1980) reported that
unweeded cowpea suffered up to 83% grain vield
loss. Comparing the response of cowpea cultivars
to uncontrolled weed. Nangu (1980) reported vield
reductions of 23%. 33%. 45% and 54% for VITA
P VITA 5 ER-1 and TVx33-1G respectively.

It 15 clear from the hanest indices that three
veedifigs wifh the fitst 4t cither 2 or 3 WAP (T2
and T3) and the second at 6 WAP. and two™
weedings with the first at 2 WAP and the second at
0 WAP (T5) were sumlar and not significantly
diffcrent from the weedfree (T1) treatment (Table
3) This may further imply that adequate weed

Table 3: Grain yicld (g/plant) of Ifc Brown cowpca
subjected to varying frequency and time of weeding
in Ibadan.

Treatments  Sced  Husk  Sced:  Harvest
DW DW Husk Index

ratio
Ficld (1999 2™ rainy scason)

I'l 19.95 3.04 12.01 0.53
(weedfree)

T2 18.18 280 11.91. 0.53
T3 16.60 2.55 11.75 0.30
T4 13.06 2.11 11.42 044
T5 15.09 2.25 11.61 049

T6 (weedy) 445 091 1096 0.31
LSD (5%) = 3.02 .70 0.48 0.05
Pot Trial 1 (2000 dry scason)

i | 3.23 1.43 14.13 0.45
(weedlree) -
T2 6.99 1.53 1476 046
i i 8.48 1.66 13.51 0.52
T4 7.69 1.47 1599 0.50
T 7.23 1.65 14.96 018
T6 (weedy) 3.34 (.88 13.81 044
LSD (3%) 0.89 0.34 ns ns
Pot Trial 2 (2001 1" rainy scason)
Tl 561 1.27 13.33 047
(weedfree)
T2 4.92 1.43  15.02 0.54
T3 5.74 1.66 17.36 055
T4 t75 k36 1s 115:50 0.38
= 2.65 L350 . 1637 0.57
T6 (weedy) 3.30 0.69 13.49 0.30
LSD (5%) 045 048 ns 0.4

DW =dn weight

control within the first 6 WAP enhances the
performance of cowpea. Often. bevond 6WAP the
cowpea plants have developed large ecnough
canopy o suppress accompanying weeds.
Fadayonu (1979) reported that the critical period of
weed interference in cowpea production is between
20-10 days Moody (1973) working in the savanna
region of Northern Nigena recommended two
weedings for cowpea dunng the first 4-6 weeks. He
further reported that in most cases competition does
nol commence untl about two weeks afier
emergence and recommended that control of weeds
must be cnsured in the first 25-33% of the life
cycle of a crop. Also Envi (1973). working in
central region of Tanzania. rccommended three
weedings for cowpea during the first 4-6 wecks
Akobundu (1982) rcported that two weedings
within the first 5 WAP arc necessany in cowpeca
ficlds to minimize viclds reduetions
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In the two pot experiments. the treatments were
not significantly different with regard 1o shoot drv
weight and 100-seed weight (Table 2). However.
they were significantly (P < 0.03) different with
regards to total plant dn waight. number of pods.
seed dry weight and unest inden The T2, T3. T4
and TS5 plants performcd -lioiihy better than Tl
(weedfree) plants. Howooo: the five weeding
treatments (T1-T3) were sigmificantly (P < 0.05)
better than the weedy (T6) control in terms of total
plant dry weight and seed vield. The consistently
high weed population in the weedy (T6) treatment
resulted in intense competition with cowpea for

growth  factors.  The weed  species  .mostly
cncountered  on  the  ficld  were . Fuphorbia
heterophyia, Pennisetun pedicellanm,

Chromolaena odorata and - Phvilanthis  amarys
(Tablc 4). However. in the pot experiment weeds
mostly encountered were Sporobofis pyramidatis.
Mariscus alternifolius. Oldelandia corvinbosa and
Acalvpha segetalis (Tables 5 and 6). From this
study it may be concluded that in the dry forest
ccology two weedings. first at 2 or 3 WAP and the
second at 6 WAP. may be adequaic for the
production of cowpea,

Table 4: Weed spectrum and density (plant/m”) in cowpea plots (1999 Field Trial).

Weed specics T1 12 i T4 T3 T6
Ageratum convzoides - - 3.20 427 +.27 -
Boerhavia diffisa 2.13 3.20 427 640 747 -
Brachiaria lata - - 2,13 - 6.40 533
Chromolaena odorata - 107 - 3.20 - 960
Cynodon dacivion 10.67 Q.60 8.53 6.40 9.60 4.27
FEuphorbia heterophviia - 3.20 6.40 +4.27 533 19.20
FEuphorbia kirta - 213 - - 2.13 -
Fluerva aestuans - 3.20 - 6,40 4.27 -
Comphrena celosoides - - - 427 3.20 -
Viariscus alternifolius - - 319 - = -
Oldentandia corymbosa 533 333 - 8.53 427 -
Pennisetim pedicellatum - - - - - 16.00
Phvilanthus amarus - +4.26 Y.60 7.47 10.64 851
Setaria harbata B 3.20 427 - 5.30 6.40
Sviedrella nodiflora 320 - 333 6.40 6. 40 -
Talimun iriangulare 1.07 213 - 4.27 - 8,33
[ridax procumbens - - - 3.20 533 3.35

Table 5: Weed spectrum and density (plant/pot) in cowpea Pot Trial (20010).

Weed species Ti § T3 T4 i) T6
Acalypha segeralis - B - o - 3.00
Commelina benghalensis - - - - » 3.33
Cyperus rofundis 333 500 - 3.33 6.67 -
Fragrostis tenella 333 833 8.33 2500 18.33 23,33
Mariscus flabelliformis - - - - - 13.00
Oldelandia corvimbasa 4833 6.67 H.67 1333 18.33 61.67
Perotis indica 833 3.33 - 3.33 6.67 2167
Portulaca oleracea 333 11.67 10.00 333 6.67 21.67
Setaria barbata 33 33 4 - - - _
Sporobolus pyramidalis 43.00 125.00 178.33 115.00 95.00 36867
Talinum rriengulare - - 1.67 - 1.67 6.67
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Table 6: Weed spectrum and density (plant/pot) in cowpea Pot Trial (20015,

™ T T3 T6

1 Weed specics Tl T2
Acalvpha segetalis 1.67 -
Crotalaria retusa 3.64 -
Cvperus rotuncus 20.00 -
Fragrostis tenelia 533 -
Fuphorbia hirta 5.00 1.67

Indigofera hirsuta -

Mariscus flabelliforns 333 -

Mariscus alternifolius 11.67 -

Oldenlandia corvmbosa 1000 6.67
hvilanthus amarys - -

Phyvsalis angulara - -

Sporobolus pyramidalis +45.00 6.67
Svnedrella noditiora +.67 1.67
Talinum triangulure 1.67 -
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