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stracl
:hlflrld study was conducted in an arable farm in the southem Guinea savanna ecology of Nigeria
(o assess the pattern of weed seedling emergence under four cropping systems and three weed
manapement practices during the 2008 10 2010 cropping seasons, The density and frequency of
occurrence of individual weed species were monitored continuously in the same quadrar
measuring in (L3m” at two to three weekly intervals throughout the seasons. Weed seedlings
emerged throughout the periods of assessment, A total of 43 weed species of 27comprising
broadleaves, 12 grasses and 4 sedges were recorded. The dominant species. on the basis of their
percentape occurrence and aggregate populations were Tridax procumbens [, Fimbrindy
lintoralis Gaudet, Pveerens lanceolatus (Poir) CB.Cl, Brachiaria deflexa (Schumach) CE
Hubbard, Cvnodon dacrvlon (L) Pers, Dacivloctenum aegyprum L., Digitaria horizontalis Whlld
Elensine indica Gaenn, Panicum mavimum Jacq and Rotrbeellia cochinchinensis Lour. Twe
seedling emergence peaks were evident in all cropping systems and weed management practices
Weed seedling emergence peaks occurred at 3 & B weeks after planting (WAP) in 2009 ang at 2
& 10 WAP in 2010. Therefore, these peak periods could be targeted by farmers in the zone for
managing weeds using appropriate weed control measures to the advantage of the crop.

Keywords: Cropping system. seedling emergence, pattern, dominant species, peak periods
* Comesponding author: felixtakim @ yahoo.co.uk

I“lrﬂﬂ[‘liﬂn weed seeds are more vanable with T.i'ip:'-_'. 13
. Weed is an important constraint in germunation requirements and gspih .
"enicullural production system. acting at the burial in the soil. The time of emer owice 2
WM tropic level as the crop, weed caplure a a crop relative to that of associated weees
p@ of the available resources that are can affect both crop and weed _;‘:‘m.:r; e
*‘FS-.‘nliaI for plant growth, Inevitably, periodicity of weed emergence 15 r*: anty
:nl::;mn W"'F.ds uncontrolled will later lead controlled by bigiggt:z_tl h::rl: _.:'_.
uetion in crop yield. the weed species IIC'F ORER ad
broeg o0l cfforts are generally  dormancy). Bl PRUREEL
Jus Owards weed seedling in the peniod e,-n.,.-mnm_enm h[EL-; W .“J'-II:iS- O e e
“‘*hhi-:::::l. 10, or shortly afier crop 20001 El:nd:f ; ;Hw-ﬁn;: - 2 popula
:"""!ﬁrm_:m (Bastiaans er al., 2008). Crop unsynchrom - olationan

of weed seeds as an et

h Eenera e unifi : :
ool e B lly more uniform than O that safeguards

'Bence  because populations of mee

A4l <4



54 WM Nigeria Journal of Weed Science

all seedlings if unfavorable growing
conditions were to occur before maturity.

It has been suggested that the initial
time of weed emergence differs from year (o
year and that the relative time of weed and
crop emergence can be crucial, as a few
days difference in emergence can create an
un-recoverable gap between plant species
(Mohammed er al, 1997). A high
percentage of emergences early in the
scason confers an advantage on the affecied
species in terms of colonizing an area ahead
of other competitors (Oliver and Bararpaur,
1996). The weeds that emerge earlier have
the potential to dominate the flora
throughout the season and such early
emerging groups may still be emerging
when later groups begin to emerge (Hartzler
er al., 1999),

An ability to predict the germination
and emergence behaviour of weed species in
relation to cultural activities presenis a
number of practical opportunities to meet
the challenge of finding a sustainable
method or strategy for weed control as a
non-chemical alternative. The study was
aimed at finding the pattem of weed
seedling emergence in an arable field under
different cropping systems and weed

management practices in  the southern
Guinea savanna of Nigeria,

Materials and Methods

The experiment was a randomized
complete block with a split-plot arrangement
and three replicates. The main plots
consisted of four cropping systems, made up
of a maize and cowpea intercrop (MZCP), a
sole crop of maize (SMZ), a scle crop of
cowpea (SCP) and a no- cropping (NCRF)
treatment while the sub plots consisted of
three weed control methods, which mcluded:
Chemical weed control (CWC):  Hoe

weeding (HWC) and No weed
(INWC).

The trial occupied an areg of -
m- (75 m x 30 m) which was divides
three replicates of 750 m™ (75 m x |1
The site was disc ploughed, harrowed .
ridged. Each replicate comprised of ¢,
(12) sub-plots. Each sub plots had seyer
ridges, 3 m inngjand L0 m apan wits |
gross area of 33 m™ (approximately)

The planting operations were 4
on Tth of July, 2009 and 23rd of July 2
The maize seeds (SUWAN 1) were sour &
1.0 m x 0.30 m, two plants/hill o g -
density of 66,667 plants ha”. The cow--
seeds (IFE BPC) were sown at a spacing
1.0 m x 0.25 m at two plants per hill 0 :
an approximate density of 80,000 plant: ¢
'. For the intercrop, maize was sown 0
m X 0.3 mand cowpea at I mx 0.3 m wx
the same row using the 1:1 replacer:
model to give a combined plant populat
of 133,334 plants/ha” (66,667 plant ha”
each component plant density). Weeo
seedling  emergence was  monpora
continuously in the same two fixed guadrat
measuring 1.0 m by 0.5 mat 3, 6. 8. 1.0
and 15 weeks after planting (WAP) in ¢
sub plot. On each sampling date. Wwe=
seedling was identified to species level usin:
the weed identification manual of Akobundt
and Agyakwa, (1998), counted and pulls-
out after enumeration,

Data collected on weed density *+
subjected 10 ANOVA using Oenst
Diil:ﬂ\fer:,r Edition 3, Mean data were L
to estimate weeds emergence pattem

Results and Discussion

A total of 43 weed species: -
h“—"i'H_'-"l!E‘-'i:s, 12 grasses and = b _
CORsIsting of 235 annuals, 15 perennials 405
annual/perennials were identified (Tab® |
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qeountered i the experimental ().

; e i Weed conlrg)
Cropping systemn — -
. NP qfi LHM,{ NOCRP W HWE  dwy
'l‘li"t"d Hll.l‘i-l.-l'i' Mirll‘ ; -Iru = I :” I “_: |: Hi [ H 'l I[H | |'I|:
Oldetandia corymbosa L. AB 1 (N p70 403 1M 4.53 396 A
Panicam maximum Jacq '}I.'h ':r . ; o 148 2.64 1.5 4l 2y
Paspalum conjugatum P e '
}I:*:Ehimfurr —— PG 47 286 602 303 366 1]. .I'f 319
}" |'|.|g."ﬂﬂﬂ.im SW P K] 1.55 247 2.0 212 2.2 ¥ |
4 [ £
Phyllantus P | | 37 1R 1.23 .87 1.83 | 59 .63
Schum. & Thonn "
Physalis angulata 1. AB 087 Ll 102 163 LIG LI i
Portulaca oleracea L. A 1.30 0.9 (.58 1.39 77 125 0.0
Pycercus lanceolatns P35 1224 127 971 12.18 939 HOE 1359
{poiry C.B.CI _
Richardia  brasilliensis Al (.65 069 0730 L7 0.96 090 0.7
Gomes
Riovttboellia AG b2 (PR 5.58 3,65 5.39 5.21 4
cochinchinensis Lour
Seteria  barbota  (Lam)  AG 311 271 326 4.74 118 417 2.1
Kunth
Sida rhombofolia L rBa .65 0.69 (151 (.04 0.58 (163 072
Spigellia anthelmia L AD 0.94 0.59 0.26 .15 0.00 0.49 | .64
Lq.;.;:{n;u.;, bracteclata AR .00 (L00 (.00 0.92 0.47 0.49 | 42
u erT.
T.-'Mﬂ.r;fmcumbem L. . AB 1. 36 0.28 09.21] 8.79 10.50 7.99 7.09
r;:u:;rfm galamensis  AB 0.65 (.09 .65 .86 0.00 0.76 0.78

M/LC= morphology/life cycle, MZCP= interero
SMZ=sole maize, NCRP= no cropping, CW(*

= Cirass, § = Sedge.

The dominant specics, on the basis of
percentage  occurrence  and  agpregate
populations  were  Tridax  procumbens,
Fimbrisevlis littoralis, Pycerews lanceolatu
Brachiaria  deflexa, Cynodon dnrrw'an:
Dactvloctennm aegyplnm, Da'g}f.:;rj;;
horizontalis,  Eleusine  indica, Panicrum
maximum and Rotthoellia cochinchinensiy,
In general majority of weed species were not
encountered  frequently in the uncropped
(NCREP) and unweeded (NWC) plots as in
other treatments, This observation may be

e —

P of maize/cowpea, SCP= sole cow peda,

chemical weed ¢ i e e
NWC= no weed control, A= Annual, P= Perennial, AP = Ay control, HWC = hoe weeding,

ual! Perennial, B = Broadleal. G

attributed to absence of soil disturbance th
J_Tltght encourage weeds emergence and the
mability of weeds 1o emerge early in these
treatments. Weeds have the potential 10
h""“?m': dominant when they emerged
earh-..:l Hartzler ¢r g (1099). The averige
density of weed species in the NCRP and
Nw':.1. Plots were higher than the averigs
densities of weed species in the cropped and
weed controlled plots, Conversely, densities
of weeds in the cropped and weed controlled
Plots were telatively lower but the et

e e o
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f individual weed species that emerged in
hese plots were higher than what was
_buained from NCRP and NWC plots. This
sgreed with the report of Fadayomi er al
(1992 in Sudan Savanna ecology of Nigeria
who reported that the mean frequency of
accurrence of the different species in the
undisturbed quadrats were generally higher
than in the disturbed quadrats. Conversely,
the average densities of individual species in
undisturbed  quadrats  were lower than
aggrezate densities of same species in the
continuously assessed quadrats,
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- The pattern of emergence  of
individual weed species show twa peaks of
cmergence but at differemt periods of
assessment.  Tridar procumbens had the
highest emergence at 3 WAP i both vears
while the second peak of weed emerg.:na:e
was at 8 WAP and 12 WAP during the 2009
and 2010 growing season. respectively
(Fig.1) except the intercrop plot that had
single peak (BWAP) of weed emergence in
2009,
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oilar pattern of emergence a: ]

Fimbristylis linoralis and Pycereus lanceolatus had  simd p

procumbens (Fig.2).
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Figure 2 pattern of emergence of dom;
: ndini ;
a,b,c.d = cropping patiern Sedge seedlings

e,f.g.h = weed control method
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- ol TW h lewsine indica. Pamicum meximum gy
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2010, The grasses emerged very early in the grasses in the herbicide treated plots abe
season with a peak at 3 WAP but emergence (Fig.3)
sharply declined at & or 10 WAP and then
peaked again at 10 or 12 WAP. In 2009
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The overall pattern of weed seedling
emergence under the different cropping
system showed that n 2009, weed
emergence was highest (peaked) at 3 WAP

Similarly, in 2010, weed emergence peaked
at 3 WAP under all the CTOPpIng systems,
except for the un cropped (NCRP) plats,
where weed emergence was highest at §

imespective  of the cropping system. WAP (Fig.4a and 4b).
a.
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Figure 4. Patiern of weed seedling emergence as influenced by cropping Systems ()

Hractices (b
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i both years, there was 2 Sharp deorease in
weedling emerpence at 6 WAP, followed by
a pradual  decline thercalter ITh{: cm!;-.r
exception to the above observation was i
e NCRP plots in 2010, where total
seedling  emergences  inereased from %1"*
secdling/m’ at 3 WAP 1o 268 seedling/m” at
WAP. A fairly similar pattemn of we_,ﬂd
emergence,  as  influenced by cropping
system, was observed under the different
weed management practices.  In 2000, all
ihee plots had peaks of weed seedling
emerpence at 3 WAP, However, while the
herbicide-treated and hand weeded plots had
secondary weed emergence peaks at 10 and
12 WAP, respectively, the plots with no
weed control practice had a single peak of
weed emergence at 3 WAP.  The same
peneral  pattern was observed in 2010,
except that the herbicide-treated and hand
weeded plots had similar peaks of weed
emergence al 3 & 8 WAP, These agreed
with Marks { 1983) who observed that some
tropical weeds have a single or more than
one flush had that approximately 70% of
weeds emerged within the first 6 weeks of
the wet seasons in south-easten Nigeria,
Fadayomi et al. (1992) reported flush in
weed seedling emerpence that peaked a 3
WAP and second flush peak at 8 WAP in
mst early arable crops in Northern Nigeria,
Ekeleme et al. (2004) noted that highest
weed seedling emerged at 3-5 and a smaller
peak flush at 8-9 WAP under differem
fallow types and land use intensities in
south-western  Nigeria  while Takim &
Fadayom (2010) suggested that 4-8 WAP is
the highest weed emergence period in
southern Guinea savanna zone of Nigeria,

Conclusion

For small holders and for resource
limited farmers in West Africa, timing of
hoe-weeding is one of the most important

factors influencing the tlﬂfﬂf:li‘-fencsg of
manual weed control activities. Therefore,
these peak periods could be targeted for
managing weeds using appropnate targeted
for managing weeds USiNg appropriate weag
control measures to the advantage of the
crop.
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