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Abstract

The effect of application of poultry manure and inorganic fertilizer on cowpea was
investigated at the Teaching and Research Farm (T&R) of Obafemi Awolowo University,

lle-Ife, Nigeria in the early and late season of 1998. Studies on the diversity, composition

and the chlorophyll content of fallowed weeds before and after cowpea harvesting were
investigated. The treatments had no significant influence (p<0.05) on the species of weed

observed but ggnificantly affected the level of occurrence and the chlorophyil

concentration of the weeds. The incidence of Chromolaena odoratd..) RM King and

Robinson was highest across treatments followed by Panicum maximumlagc and

Strachytarphetaindica (L.) Vahl, Desmodium scorpiurus(SW) Desv, Corchorus
capsularisL. Malvastrum ceromandelianurfL.) Garcke, Erigeron floribundus(H.B&K)

Sch., and Triumfetta rhomboidealagc. in ascending order. The influence of inter and

intra specific competition among weeds, the physico-chemical condition and the
persistency of the amended materials probably influenced the nutrient availability from

the amended materials which they have subsequently affected the extent of the nutrient

use of the weeds. These thus affected the incidence, biomass and chlorophyll content of

the weeds.

Keywords: poultry manure, fertiizer, chlorophyl, weeds, quetition, incidence and
biomass

I ntroduction

Intensive cropping has now become a charactefesiture of Nigerian agriculture where

soil fertiity and sustainable production can ohlg maintained through the use of organic
and inorganic fertiizer (Lombiet al. 1992). Reyntjegt al. (1992) and Adepetu, (1997)

indicated that soil fertiity management (SFM) ilwenl creating favourable condition for

soil life, nutrient application and soil conservati

The steady decline in food production due to reduesgth of falow and pressure on
land have led to the use of soil amendments. StumeOlayinka, (1996), Ismadt al.,
(1996) and Olayinkeet al., (1998) on materials suitable for soil amendnfente shown
that the use of poultry manure, maize stover, eeftsmpost and cowdung (as organic
amendment) significantly improved the physico-clhaimiand morphological properties
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of the soil. Furthermore, the effect of soil ameedinhave been found to increase the
total N, and consequently increase soil produgctithill and Mallory-Smith 1997) and
indirectly increase weed problem. However, the diedi effects of the organic
amendments on weeds, which grow up in the croppeddpring fallow, have not been
determined.

Weed infestaton has been found to be one of thablgms associated with food
production and SFM. Maxwell and Ghersa, (1992)ddoy (1992), Thil and Mallory-
Smith, (1997) and Chombewt al., (1998) recognized some important biological
activities that aided the spread of weeds. Theafismanure as fertiizer has been shown
by Thil and Mallory-Smith, (1997) as a major saurof weed spread, especially weeds
that have no special dispersal mechanism. Chorabeyl., (1998) found that application
of farmyard manure with inorganic fertiizer resdfin a high weed growth with lower
dry matter in an upland riceOfyza sativa L.) field. Eisele, (1997) also reported high
population dynamics in barleyH¢rdeum vulgare L.) field when treated with Nertilizer
applied banded. Nutrients uptake by plants haven deend to be connected with the
production of vigorous vegetative growth, which @ssociated with a dark green
coloration of the leaf. Folettet al., (1981) reported that the pigmentation of plants is
related to the N absorbed by the plant from thé mBause Nserves asn important
component of the chlorophyl molecule. However, infbrmation is avaiable on the
particular chlorophyll pigment involved in such @ai alteration and its total contribution
to the total chlorophyll content. It has been obsgrthat weeds that established during
fallow usualy serve as indicator to determine éxent of falow and a measure of soil
fertiity by the local farmers. Hence the need mwestigate the contribution of different
soil amendments used in crop production processhenincidence and the chlorophyl
content of weeds led to this study.

The objective of this study was to investigate #feect of different sol amendment
materials in cowpea production on the incidence ahibrophyl content of fallow
weeds.

M aterials and M ethods

The experiment was conducted at the Teaching arsedReh (T&R) Farm of the
Obafemi Awolowo University (O.A.U), lle-lIfe, Nigexj located on longitude €83"E
and lattude 088" N and 244 m above sea level. The soil belomgsiwo series
classification derived from coarse-grained gneisd granite parent rock and is classified
as Ultisol (Harpstead 1973). The experiments wairgied out during the early (March —
June) and late (August — November) cropping seagdn$998. Table 1 shows the
physico-chemical properties of soil of the expentaé¢ plot.

The treatment plots were laid out in a Randomizexin@lete Block Design (RCBD) with
a split-plot arrangement. The main plots recemeel following nutrient sources: poultry
manure (PM), inorganic fertiizer (IF), mixture @oultry manure and inorganic fertiizer
(IFPM) and the control (C), which is neither trehteith inorganic fertiizer, nor poultry
manure. The sub-plots consisted of four cowpetvarsl. Each of the sub-plot except
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the control received 20 kg N/ha plus 15 kgdp and 15kg KO /ha in form of inorganic
fertiizer, organic fertiizer, or a combination dfiese, as basal dosage as recommended
by Borget, (1992). The experiments were replicdtede times each season. The poulry
manure, which was about three years old containd% N, 0.16% P and 0.09% K
when analysed, was obtained from the Poultry Unithe Teaching and Research (T&R)
Farm, O.A.U., lle-lfe. It was applied at the rate3otons/ha in each season. The sole PM
plot received 4.4 kg (equivalent of 3 tons/ha) lué fpoultry manure, whie 2.2 kg of
poultry manure was mixed with inorganic fertiizathich was equivalent to 50% of the
IF appled in sole plot to form the IFPM treatmefthe nitrogen, potassium and
phosphorus (N, P, K) components of each of PM &#M was thus calculated each to
be equivalent to 20 kg ha plus 15 kg #Os and 15kg KOs /ha. The inorganic fertiizer
(N.P.K., 20:10:10 a commercial fertiizer) was clted according to Adepetu (1986) to
give 20 kg N/ha plus 15 kg #0s and 15kg KOs /ha. The control plot was neither treated
with PM nor IF. The treatments were incorporated ihe soil after broadcasting, using
hoe to a depth of 5 cm and planting was carried2duhours after incorporation (Uhlen
and Tveitnes 1995).

Table 1. Some physico-chemical characteristics of the soil at the experimental site of
the Teaching and Research Farm, lle-Ifeduring each sampling time.

Early Season Late Season
Chemical properties S1 S2 SBS1 S2 S3
pH (0.0IM Ca(y) 5.0 4.06 4 15.40 4.96 4
Organic matter (%) 1.05 1.15 11]0.96 1.02 1
Total nitrogen (%) 0.09 0.24 1.33 | 0.08 0.18 1
P (ppm) 2.95 3.15 3.26 | 4.19 3.55 3
Exchangeable cations (Cmol Rg
K* 0.28 0.29 0.35 0.43 0.32 0.48
cat 1.42 1.46 1.60 1.13 1.32 1.43
Mg?* 0.09 0.11 0.10 | 0.13 0.15 0.16
Particle siz?%)
Sand 73.2 73.0 73.0| 71.0 73.3 72.2.
Silt 15.4 15.0 15.0 19.0 16 5 135
Clay 114 12.0 12.0( 10.0 10.2 12.3
Textural class Sandy loam Sandy loam

S1 - First sampling date during cowpea harvest.
S2 - Second sampling date two months after harvest.
S3 - Third sampling date fourth months after harves
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Weed identificaton commenced during harvestingthef cowpea and subsequent weed
sampling were done at two-monthly intervals foreéhmrmonths after harvesting to have a
total of three sampling dates per season. A detaiamplng of the falowed vegetation
for the two seasons were done using 1l-meter quédiabut in each experimental sub-
plot. Each sub-plot had two randomly laid-out qa#sjrthere was a total of 28 samples
per season. Weed incidence was scored accordihg tomethod of Lagoket al., (1988)

with the aid of a standard flora. The weeds wer@gabfor each season across treatment.

The most prominent weed species across plots aadmients were further sampled for
chlorophyll content folowing the methods of Baneglal., (1999) in which 100 mg fresh
leaf was crushed in 5 ml of 80% acetone and thea@xtentrifuged for 10 minutes at
1000 rpm. Absorbance of the supernatant was redoatléo45 and 633 nm in a CL-24
spectrophotometer. Chlorophyl content (expressed nag/g? of each sample) was
estimated according to Bansatlal., (1999) as follows:

Chlorophyll a (mg/gh)

Chlorophyll b (mg/gt)
Total Chiorophyll t (mg/gH

Where A = absorbance.

12.7 (A663) — 2.69 (A645)
22.9 (A645) — 4.86 (AB663)
20.2 (A645) — 8.02 (A663)

Data colected were subjected to Analysis of Vagaf(ANOVA) to determine the effect
of treatments on the weeds and their chlorophyfterd according to Steel and Torrie,
(1980) and Gomez and Gomez, (1984). Means wergaegausing the Least Significant
Differences (LSD) method at 5% level of probability

Results and Discussion

Table 2 shows the weed species and their populatstnbution at the experimental
plots. Broad leaf weeds, grasses and sedges aedofoit 83.3%, 8.3% and 8.3%
respectively. The population or occurrenceGhiromolaena odorata (L.) RM King and
Robinson was highest across treatments followedPhgicum maximum Jacq and
Strachytarpheta indica (L.) Vahl, Desmodium scorpiurus (SW) Desv, Chochorus
capsularis L. Malvastrum ceromandelianum (L.) Garcke,Erigeron floribundus (H.B&K)
Sch., andlriumfetta rhomboidea Jacq. in descending order.

Weed population and dry matter were highest untler mixture of inorganic fertiizer
and poultry manure (IFPM) compared to other treasnéTable 3) followed by poultry
manure (PM) treated plot whie weed population ang matter in plots treated with IF
was the least in both seasons. The favoured eménanin IFPM treated plots may be
due to increased and prolonged available nutriamtich might have contributed to
favoured physico-chemical properties of the salypied with the non toxic effect of the
poultry manure component in the IFPM mixture whigladily became avaiable to weed
for growth and development during sampling periddacina trichanutha Olv. and

Triumfetta rhomboidea Jacq. had lower population under control compam@dother
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weeds under other treatments. This result is sitalathe observation of Makindet al,.
(2000) who found that weed population and weed vagght were lower under inorganic
fertilizer.

Table 2. Effect of application of poultry manure and inorganic fertilizer on
incidence and composition of falloned weed species in cowpea at the
Teaching and Reasearch Farm. (Values are means across two seasons. Means
in the same column but not the same row folowedth®y same letter are not
significantly different from each other at 5% leel probabiity using DMRT.)

LIFE TREATMENT (no/m?)

WEED SPECIES CYCLE C IF IFPM PM LSD(5%)
BROAD LEAF
Erigeron floribundus (H.B&K) Sch. Annual 11.0e 10.1f 11.0e 10.1d ns
Bip (= Conyza floribundus (H.B&K)
Chromolaena odorata (L.) RM King and Perennial 101.1a 99.8a 100.2a 101.0a ns
Robinson
Vernonia cinerea (L.) Less Annual 41.3d 9.9f 9.0e 10.0d 10.14
Phyllanthus amarus Schum Thonn Annual 41.0d 40.0d 11.0e 41.0c 10.36
Icacina trichanutha Oliv. Perennial 11.2e 11.0f 61.0b 62.0b 13.21
Malvastrum ceromanddianum (L.) Garcke, Perennial 9.9e 9.0f 10.0e 10.0d ns
Desmodium scor piurus (SW) Desv, Annual 42.0d 43.1 44.1c 64.5b 9.54
(=Hedysarum scor piurus Desv,)
Chochorus capsularis L. Perennial 61.0c 40.0d 40.0c 41.2¢ 10.26
Triumfetta rhomboidea Jaqc. Perennial 11.8e 21.0e 21.0d 10.0d 9.30
Sachytarpheta indica (L.) Vahl, Annual 83.0b 65.0c 65.1b 66.0b 8.52
GRASS
Panicum maximum Jacq Perennial 84.1b 85.3b 65.6b 66.1b 8.41
SEDGES
Meriscus alternifolius Vahl (=M. umbellatus Vahl  Perennial 40.3d 40.0d 41.0c 40.0c ns

C - Control

IF - Inorganic Fertilizer
IFPM - Inorganic Fertilizer and Poultry Manure
PM - Poultry Manure

Table 3. Effect of application of poultry manure and inorganic fertilizer on the
incidence of fallow weeds at early and late seasons of 1998 at the Teaching and
Research Farm six months after harvesting cowpea.

Treatment Early  Season Late Season

Weed Count (no/By  Biomass (g/@) Weed Count (no/By  Biomass (g/@)

Control 38 22.3 39 27.2
Inorganic fertilizer 37 28.2 35 26.1
Inorganic fertiizer + poultry 54 35.7 52 32.6
manure

PM 52 30.1 51 29.3
LSD 5% 2.36 3.45 2.81 1.66

38



Considering the effect of amended plots on theddémme of falow weeds at each
sampling period (Table 4), whie the weed count/rtAp and biomass (gh) increased
under IFPM and PM treated plots, there was dealmker IF and control. The decline in
weed incidence with increased sampling time might due to the depletion of nutrient
components in the materials used; as such, nstrreight have been used by cowpea for
its growth and development thus making the nufrieahavaiable or insufficiently
avaiable for the weeds growth and developmentoiild be deduced that the supposedly
added nitrogen by cowpea fixaton may not be dlaildor the weeds use. The gradual
release of nutrients by pouliry manure could bepassible for the sustained weed
incidence and growth.

Table 4. Effect of application of poultry manure and inorganic fertilizer on fallowed
weed count and biomass at different sampling period in cowpea. (M ean data taken
across early and late seasons of 1998 at the T & R farm of Obafemi Awolowo
University, Ile-Ife, Nigeria).

WEED COUNT (no/m?) Biomass (g/m?)

TREATMENT S1 Y4 S3 A S1 S2 3 A
Contro 26 20 22 Z 18.0 10.5 1 1.8
Inorganic fertilizer 28 27 25 ns | 21.8 19.3 16.8 2.13
Inorganic fertiizer + poultry 26 38 37 5.32| 18.3 22.0 24.5 2.54
manure
PM 28 39 27 4.75 19.3 23.1 25.8 3.74
LSD 5% ns 3.22 3.01 ns 2.62 2.54

S1 - First sampling date during cowpea harvest.
S2 - Second sampling date two months after harvest.
S3 - Third sampling date fourth months after harves

The effect of inter-specific competition among weedlith time may also affect the weed
incidence as falow period increases (Table FroBolaena odorata a perennial weed
had greatest incidence among al weeds in al #iewkd period sampled across
treatment (Table 5) whie the incidence $findica decreased significantly as the period
of falow increased. It was however observed fRatmaximum, a perennial weed with
high incidence was stable among other weed. Theedse in the incidence & indica
may be due to the short life circle whiz odorata, which has been noted for its noxious
nature eventually dominated the ecosystem as fgiewiod increased.

Table 6 shows the effect of soil amendments on eawplots on the chlorophyll content
of six randomly selected fallow weeds of the trdgidots. There was significant variation
in the chlorophyl content among the weed specié® significant variation observed on
the pigments of the same weed species acrossediffereatments suggested that the
amendment materials (fertiizers) influenced thevedtment of the chlorophyl. The

chlorophyll content of the weed species was sgmifiy lower under control compared
to those under IF, IFPM and PM excetorophyll a, which showed the reverse resuit.
There was no significant difference @ 0.05) in the total chlorophyl content @.
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scorpiurus and S. indica between the control and IF treatments. This resayt be due to
the non-persistence on the IF as the nutrient coemiois easily made available for the
growth and development of cowpea and other weedsigAficant amount of nutrient
might have been washed off by rain or through legchThe total chlorophyl content
were significantly higher (j» 0.05) under PM as shown 6/ odorata, (44.1), P. amarus
(37.3), D. scorpiurus (53.6), S indica (37.4), P. maximum (18.6) andM. alternifolius
(9.6) than the other treatment . This suggested that sveader PM plots may have the
highest growth and competitive potential than weedisother treatments due to high
chlorophyll content.

Table 5. Effect of application of poultry manure and inorganic fertilizer on fallowed
weed composition at different sampling period at the Teaching and Research
Farm in cowpea. (Values are means across two seasons. M eans in the same
column followed by the same letter are not significantly different from each
other at 5% level of probability using DM RT).

TREATMENT

LTFE C IF IFPM

PM

CYCLE g1 ¥ B8 S1 ¥ B S ¥ 3 SI ¥ 3

No /m? No /m? No /m? No /m?

BROAD LEAF

Erigeron floribundus (H.B&K) Sch. A 11f 10e 10f 10e 11f 11f 10f 10h 1le 1le 11f 10f
Chromolaena odorata (L.) PM King and Robinson P 90a 100a 105a 99a 102a 98a 100a 99a 98a 98a 100a 105a
Vernonia cinerea (L.) Less A 38d 40c 39%e 8f  Of 12f  of 8h 8e 8e of 10f
Phyllanthus amarus Schum Thonn A 38d 40c 45d 38c 40d 40d of 12h 1le 40d 4le 4le
Icacina trichanutha Oliv. P 10f 13e 12f 10e  of 10f 58c 60d 61b 60b 64c 59c
Malvastrum ceromanddiianum (L.) Garcke, P 10f 1le  of 8f 8f of 8f 9h 10e 9e 7f 12f
Desmodium scor piurus (SW) Desv, A 38d 40c 4l1e 43c 42d 40d 45d 44e 42c 58c 64c  66b
Chochorus capsularis L. =] 36e 42c 43d 42c 40d 39d 40d 38f 42c 41d 42e 3%
Triumfetta rhomboidea Jacq. P 11f 10e  10f 20d 22e 20e 21e 21g 20d 10e of 10f
Stachytarpheta indica (L.) Vahl, A 83b 78b 70c  85b 66c 60c 65b 72b 61b 66b 55d  50d
GRASS

Pani cum maximum Jacq P 84b 82b 81b 85b 84b 88b 65b 66c 65b 66b  70b 61b
SEDGES p 40c 38d 40e 40c 40d 39d 40d 42e 38c 39d 39 40e

Meriscus alternifolius Vahl

C - Control
IF - Inorganic Fertilizer

IFPM -Inorganic Fertilizer and Poultry Manure

PM - Poultry Manure

S1 - First sampling date during cowpea harvest.
S2 - Second sampling date two months after harvest.
S3 - Third sampling date four months after harvest.

The treatments significantly affectezhlorophyll b component of the chlorophyl but the
proportional effect varied among weed species. dioportional differences may be as a
result of differential response and the abilty different weed to utiize the available
nutrient. Desmodium scorpiurus, which is a legumehad chlorophyll a, b and total under
control as 16.8, 7.2 and 24.0 respectively whidearPM, it had 12.3, 41.3 and 53.6.
Panicum maximum, a grass, had values of 8.5, 2.3 and 10.8 underotonith 3.25, 15.7
and 18.6 respectively ablorophyll a, b andt under PM. The average ratio of
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Table 6. Effect of application of poultry manure and inorganic fertilizer on cowpea: Effect on chlorophyll content of six
dominant fallow weed species

Treatment Chromolaena odorata  Phyllanthus amarus Degmodium scorpiurus  Stachytarpheta indica Panicum maximum Meriscus alternifolius
Chl.a Chl.b Chl.t Chl.a Chl.b Chl.t Chl.a Chl.b Chl.t Cchl.a Chl.b Chl.t Chl.a Chl.b Chl.t Chl.a Chl.b Chl.t

Control 16.7 5.2 21 125 4.0 16 18.8 7.2 24 6.1 18.3 24 85 2.3 10 4.0 0.9 4,
Inorganic 21.8 7.4 2¢ 184 6.1 24 17.2 8.8 26 7.4 20.4 2/ 10.3 2.8 13 6.2 2.1 8
fertilizer

Inorganic 10.5 205 31 68 18.7 25 10.3 20.5 30 8.0 24.0 3z 3.0 14.1 17 2.0 6.2 8

fertilizer and
poultry manure

poultry manure 5.7 376 44 23 243 37 123 413 53 120 254 31 3.2 &7 1804 23 7.3 9

LSD 5% 1.36 255 3. 252 255 1.+ 249 387 4! 260 236 0. 054 180 2 1.00 1.07 0.«

Chl. a = Chlorophyll a
Chl. b = Chlorophyll b
Chl..t = total Chlorophyll



chlorophyll “a” to “b” of weeds in control and IFigis were 3:1 whereas, those in PM
and IFPM were 15. The formal rato was normal tas igeneraly observed in green
plants (Leopold and Kriedemann 1975). The lattdio raan be suggested to be an
adaptive strategy by green plants to survive uni@lde growth conditions
(Raghavendra 1998). In this casblorophyll b, which was abundant, may be assisting in
harvesting and transporting excitation energy tolorcphyl a for photosynthetic
actiities.

It can be concluded that the different amendmentghe soil and the additional nutrient
added to the soil by the cowpea plant throughidratnight have significantly affected
the level of available nutrient to the weeds. Haveuwhe influence of inter and intra
specific competition among weeds, the physico-ad@nuondition and the persistence of
the amended materials might have infuenced theienutavailabiity of the amended
materials which subsequently affected the extent utiization and the nutrient use
eficiency of the weeds. These wil subsequentigcafthe physical nature of the plant in
terms of incidence, population dynamics and chlytipcontent.
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