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on Weed Seed Bank at Various Soil Depth of Wheat
Production Field In Ethiopia
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ABSTRACT

Screen house experiments were conducted on two soil typesat two locations of central highlands
of Ethiopia during 2002 / 2003 to determine the combined effects of tillage, fertilizer, and weed
management onweed seed bank at varioussoil depthsin breadwheat (TriticumaestivumL.) field. Among
the dominant weeds identified in the soil seed bank and in the field, 89 % of the majority of the weeds
wereannualsand 11% of them were perennial sand biennials. Fromthetotal weed species, only few were
the most dominant speciesincluding Polygonum nepal ense, Galinsoga parviflora, Plantago lanceol ata,
Gnaplium unions, Sonchus arvensis, Soergula arvensis, Anagalis arvensis, Commelina benghlensis,
Corrigiola capensis from broad leaf weed species and Setaria spp., Bromus pectinatus, Snowdenia
polystachya and Phalaris paradoxa from grass weed species. The resultsrevealed that tillage, fertilizer
and weed management systems had significant effects on weed seed bank. The weed seed bank
distribution and seed bank size differed among tillage treatments. The total amount of weed density
tended to increase morein no tillage than conventional tillage or moldboard plow at both locations. The
highest number of seed density in 0-30 cm depth of soil was found in the Kuyu black soil followed by
Holettared soil. IntheNT system alargeamount of weed seed wasfound in thedepth of 0-10 cmfollowed
by CvT and MP. The densities of broad |eaf and grass weed seed were higher in NT thanin CvT or MP
at both locations. The highest percentages of weed seed reduction across|ocationswere recorded 80 and
62% on MP and CvT or NT respectively. Tank mixture of fenoxaprop-P-ethyl and fluroxypyr +MCPA
resultedinasignificant reductionranged from 70to 80% of total weed number followed by hand weeding
twice at al locations. The interactions between tillage and soil depth and between soil depth and weed
management were species specific. Significant interactions were resulted from Spergula arvensis,
Corrigiola capensis, Polygonum nepalance and Galinsoga prviflora weed seed bank size. More than
60% of broad leaf and grass weeds were suppressed by tillage. Weed management was more important
than tillage in affecting the weed seed bank size.
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INTRODUCTION

Size and composition of the seed bank as
well as aboveground weed flora reflect past and
present weed, crop, and soil management (Roberts
and Neilson,1981). Reducingthesizeof theweed
seed bank has been a long-term goal of weed
management strategies, especialy for fields
cropped continuously (Schweizer and Zimdahl,
1984).

Conservation tillage is one of the most
important changes that have taken place in the
development of sustainable agriculture systems
(Swanton et al., 1999; Tanner, 1999). Changesin
tillage practices can affect weed population
dynamics, including weed seed distribution and
abundance in the soil (Mulugeta and Stoltenberg,
2001). Conventional tillage brings weed seeds to
the surface where they can germinate and be
desiccated by additional tillage (Akobundu, 1987).

Weed seed depth in the soil influences
germination and seedling development. Seed at or
just below the soil surface often germinate more
than seed buried deeper in the soil. Weed species
withlong dormancy arefavored by plowing. Seed
buried deep in the soil also take longer to emerge
and develop seedling characteristics than seed
placed shallow (Mester and Buhler, 1991).

Some researchers have mentioned the use
of herbicides to reduce seed number and species
composition of the seed bank. Herbicides selected
for use are partly dictated by chosen crop rotation
sequences. Schweizer and Zimdhal (1984), onthe
other hand, reported asteady declinein total seed
bank densitiesinplotsreceiving repeated herbicide
applicationsregardless of thetype herbicide used.

Several experiments have revealed that
nitrogenfertilizer hasapositiveinfluenceonweed
emergence and growth (Fawcett and Slife, 1978;
Amanuel and Tanner, 1991; Peterson and
Naewaja, 1982). Fertilizers can increase weed
density and biomass (Carlson and Hill, 1986).
Nitrogen fertilizer was found to increase the

development and growth of nitrophilous species
suchascommonlamb quarters(Haasand Streibig,
1992). More over, addition of fertilizer can also
|ead to an overall depletion of the weed seed bank
because fertilizers containing nitrates or nitrites
can stimulate the germination of dormant seeds
(Egley, 1986).

From aweed management stand point, this
study will generate information that helps to
devel op an effectiveintegrated weed management
strategy, an understanding of the mechanismsthat
will determinethelong term dynamicsof theweed
flora which is economically acceptable and
ecologically sound for al wheat growing areas of
thecountry. Inorder tosustainyieldsandencourage
wheat growersby reducing weed competition, itis
important to study weed control management,
which includes tillage, fertilizer and weed
management practices in an integrated manner
with different soil depths.

The principal objective of this study was,
therefore, to determine the effects of tillage,
fertilizer and weed management practices on the
size, distribution, and composition of the weed
seed bank inwheat productionin central highlands
of Ethiopia.

MATERIALSAND METHODS

The screen house experiment was
conducted in 2002 /2003 cropping season to
determine the weed seed bank composition at the
Holetta(09°03'N, 38° 30' E, 2400m.a.s.l) Research
Center of the Ethiopian Agricultural Research
Organization (EARO) in the central highlands of
Ethiopia. The experiment was based on the field
experiment. Two soil types were considered at
Holettanitosol and Kuyu black clay vertisol with
apH of 4.59 and 4.77 and organic matter contents
of 2.71 and 5.63% respectively. At bothlocations
theaverage monthly mean minimumtemperatures
during the crop-growing season were 6.4°C and
the corresponding average monthly mean
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maximum temperatures were 21.3°C, with total
annual rainfall of 924.5 mm.

Thefield experiment design was arranged
as a randomized complete block split-split-split
plot, 3by 3by 5by 3factorial withthreereplications.
While the tillage treatments were assigned to the
main plot, three fertilizer treatments as the sub-
plot, fiveweed management treatmentsasthe sub-
sub-plot and the three depth increments were
considered as sub-sub-sub-plots, which followed
the weed management treatments. The treatments
includedthreetillage-systemsincluding no-tillage,
conventional tillage or oxen plow and moldboard
plow, three fertilizer levels including 0-0, 60-69
kg/ha basal application and 60-69 kg/ha split
application of N-P,Os, three depths of soil 0-10,
10-20, 20-30 cm and five weed managements
including cultural and chemical weed control
treatments that included three post emergence
herbicides fluroxypyr + MCPA, fenoxaprop-P-
ethyl, and atank-mixture of fluroxypyr + MCPA
+fenoxaprop-P-ethyl, two hand weeding at 25 and
at 55 days after emergence (DAE) and un weeded
control.

Thesoil sampleswere collected two times,
before wheat planting after land preparation in
June 2002 and after wheat harvest in November
2002 todeterminetheweed seed bank composition.
Samples were taken from three soil depths (0-10,
10-20and 20-30cm.) inthefield. Fromeachplot,
five samples of soilswith athread auger, 5cm. in
diameter and 10 cm long were taken as at random
within the center of the sub-plot-sub plot.

Soil samples from each plot were pooled
withinthesamedepth. Soil sampleswereplacedin
plastic bags, and stored inthe dark placeat 4°Cfor
two weeks before analysis in the room. The soil
samplesfrom each plot werethoroughly mixed air
dried and sieved through a3-mm meshto break up
large soil peds. Theentiresoil sample, minuslarge
rocksand root fragments, wastransfered into a20
by 35 cm plastictray and with 2-cm soil thickness,
placedinlight screenhouseandwatered asrequired

toalow germinate. The screen housetemperature
ranged from 6.4°C minimumto 21.3°C maximum.
Weed seedlingsemerged wereidentified, counted,
and removed. Seedlings of unidentified weeds
were transplanted into pots and grown until their
identities could be verified. Watering was
continued for threeweeksafter seedlingemergence
ceased, then the soil was air dried (3-5 days),
thoroughly mixed, and rewetted to permit further
germination. This process was repeated until no
moreseedlingsemerged. Finally thedormant seeds
remained in the soil samples were separated by
wet sieving. Each sample was passed through 2-
mm mesh used to retain weed seeds from washed
soil samples. Theidentified seedswerecounted by
species using a table mounted magnifying lens.
According to Forcella (1992) apparent seed
viahility was determined by applying pressure to
seeds. The seedsremained firm when pressed by a
fine-tipped forceps during counting were
considered viable. The total number of viable
seeds obtained from the sum of dormant seedsand
screen house seedling counted. The numbers of
weed for al species in weed seed bank were
expressed on the basis of soil surface area and
extrapolated to a square meter.

Dataweresubjectedto analysisof variance
to determine differences among tillage, fertilizer,
depth and weed management treatments, with
locations analyzed separately using the Genera
Linear Model procedure of the SAS (SAS 1990).
Duncan’ sMultipleRange Testwasusedtocompare
treatment means. Thenumber of weed seedsdensity
were transformed using the square root of
transformation the “ actual counts+ 1.0” to ensure
the homogeneity of variance prior to statistical
analysis. Percent reduction (R) was calculated
fromtheexperimental dataof eachtreatment using
the formula as follows:

R=2"P 100
a

Where a = number of seeds in the soil
beforecrop planting; b=number of seedsinthesoil
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after crop harvest.
RESULTSAND DISCUSSION

Species composition

Fifty-one weed species were identified in
the soil seed bank. Eighty nine percents of the
weed were annuals and 11% of them perennials
andbiennials. Thecompositionof differentfamilies
and the number of species per family found in the
weed seed bank for each locations are shown in
(Table 1). From the total weed speciesidentified,
only few were the most dominant including P.
nepalense, G. parviflora, P. lanceolata, G.unions,
Spe.arvensis A. arvensis, C. capensis, C.
benghlensis, from broad leaf weed species.
Similarly, grassweed speciesincluding S.spp., B.
pectinatus, E. colona, S. polystachya and P.
paradoxawerethemajor and most prevalent weeds
encountered at the experimental sites. Among the
above mentioned species, P. nepalense, P.
paradoxa, S. spp. werecommonly found at Hol etta
and Kuyu (Table 1). Some species that were not
observed in the field were recorded in the weed
seed bank. This might be due to the effect of seed
dormancy period of each species in the field.
However, frequent pulling of weeds in the weed
seed bank might give an opportunity to emerge
and keep it longer which might increase different
kinds of weed species germination than in the
field.

Effect of soil depth

Thetotal weed seed bank size of eachweed
was higher before wheat planting than after
treatment application. The vertical distribution of
weed seed reduction in the soil seed bank ranged
from 30 to 70% of seedsin the top 10 cm depth,
55 to 75% in the 10 to 20 cm depth, and 60 to 80
% in the 20 to 30 cm depth. (Table 2 and 3). A
greater concentration of weed seed was recorded
intheupper 0- 10 cm and decreased with depthin
al tillage treatments at both locations. This

difference might be due to the lack of physical
movement of seeds in upper compared to other
depths. This research had an agreement with
Roberts and Ricketts(1979), who reported that
seed concentrations were higher inthe 5to 20 cm
depth than 20 cm deep soil.

Effect of tillage

Size of the seed bank varied among soils
andtillagetreatments. Thehighest number of seed
density in 0-30 cm depth of soil wasfound in the
Kuyublack soil 2,927,521 followed by Hol ettared
soil 1,687,401 seeds/m?2. Seed density was lowest
in MP at both locations ranged from 2,916 to
301,401 seeds/m? (data not presented).

Among the dominant weeds G. parviflora,
C. capensis P. nepalense, G. unioins, spp. were
broad leaf weed species. Similarly, grass weed
species including S.spp., B. pectinatus,
Spolystachyaweresignificantly reduced by tillage.
The broad leaf weed seed densities were higher
compared to grassesat all locations. Thedensities
of broad leaf and grass weed seed were higher in
NT thanin CvT or MP (Table 2 and 3). Themean
percents of weed seed reduction across locations
wererecorded 64,66 and68%onNT, CvT andMP
respectively or less after wheat harvest in all
tillage systems than before wheat planting.
Emergence of broad | eaf and grassweed seedlings
wassimilar in MP compared with traditional oxen
plow. It could be due to uniform distribution of
weed residue and recent soil aeration through
tillage. Consistently the highest weed population
among locations was recorded in NT. This might
be due to better weed control in these tillage
treatments and to the stimulatory effect of tillage
ininducing weed seed germination and it might be
due to the greater deposition of weed seed at soil
surface and plowing each time before planting
might kill the germinated weeds. This research
had a general agreement with several previous
studies of Ball and Miller (1990), Amanuel et al.
(1991), Mohler (1993), Assefaand Tanner (1998).
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Table1l Scientific names, lifecyclesand methods of propagation of weed associated with wheat at two
experimental sitesin 2002 / 2003.

Scientific name Family Characteristics Interference level4
Broadleaf weeds Lifecyclel Group? Propagation3 Holetta  Kuyu
Amaranthus hybridus Amaranthaceae a d s x4 X
AnagallisarvensisL. Primulaceae a d s X XX
Argemone mexicana Papaveracese a d S X X
Bidens pilosa L. Asteraceae a d S XX XX
Caylusea abyssinica Resedaceae a d s XX X
Cenopodium album L. Chenopodaceae a d s X X
Cenopodium ambrosoides L. Chenopodaceae a d S X X
Commelina benghlensis Commelinaceae alp m slv X X
Commelina Africana Commelinaceae alp m slv X X
Corrigiola capensis Caryophylaceae a d S XXX X
Erucastrum arabicum Brassicaceae a d S X X
Galinsoga parviflora Cav. Asteraceae a d S XX XXX
GaliumaparineL. Rubiaceae a d S X XX
Galium spuriumL. Rubiaceae a d s X X
Gnaphalium unionis D.Don. Asteraceae a d S X XX
Guizotia scabra Asteraceae a d s XX XX
Convolvulus arvensis Convolvulaceae p d slv X X
Juncus spp L. Juncacea a d S XX XX
Lactuca sp.L Asteraceae a d slv X X
Launea corunata Asteraceae a d slv X X
Medicago polymorpha Legumionsae a d s X XX
Nicandra physal oides Solanaceae a d S X X
Oxalis corniculata L. Oxalidaceae alp d slv XX XX
Plantago lanceolata L. Plantaginaceae alp m s XX XX
Plantago major L. Plantaginaceae alp m S X X
Polygonumaviculare L. Polygonaceae a d s XX X
Polygonum convolvulus L. Polygonaceae a d S X X
Polygonum nepalense L. Polygonaceae a d S XXX XXX
Rumex abyssinicusL. Polygonaceae a d slv XX X
SoergulaarvensisL. Carophyllaceae a d S XX XX
Tagetes minuta Asteraceae a d S X XX
Trifolium spp. Leguminosae a d s X X
Grass weeds
Andropogan abyssinicus Poaceae a m S X XX
Avena fatua L. Poaceae a m S XX XX
Cynodon dactylon (L.) Poaceae p m slv X X
Digitaria scalariumL. Poaceae a m s X X
Dinebraretroflexa Poaceae a m S X X
Echinocloa colona L.(Link.) Poaceae a m S XX XX
Echinocloa crusgalli (L.)Beauv. Poaceae a m S X X
Eleusineindica (L.) Gaertn. Poaceae a m s X X
Eragrostis spp. Poaceae a m S X X
Lolium temulentum Poaceae a m S X X
Panicum spp.L. Poaceae a m s X X
Pennisetum spp. Poaceae p m slv X X
Phalaris paradoxa Poaceae p m S XXX XXX
Poa annua L. Poaceae a m S X X
Setaria pumila (L.) Poaceae a m s XXX XXX
Setaria verticillata (L.) Poaceae a m s XX XX
Showdenia polystachya Poaceae a m s XX XXX
Sedges
Cyperus esculentus L. Cyperaceae p m slv X XX
Cyperusrotundus L. Cyperaceae p m slv X XX

1L ifecycle; a= annual, p= perennial. 2 Group; m= monocot, d= dicot. 3 Propagation; s= reproduction by seed, v=reproduction

by vegetative means. 4 Interferance level; XXX= major weeds, X X= important weeds, X= commonly occurring weeds.
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Which reported that tillage might increase or  Effect of fertilizer
decrease weed seedling densities of certain weed The results indicated that in general, over
species. the growing season at both locations most of weed

Table 2 Percent reductions of the weed seed in the soil with different tillage, fertilizer, soil depth and
weed management systems at Hol etta.

Treatments P.nepalense  C.capensis Sspp. P.paradoxa
(%)

Tillage
Zerotillage 37.4ct 55.5b 49.7b 21.7¢c
Oxen plow 65.6b 77.5a 31.8¢c 51.2b
Moldboard plow 74.1a 68.9a 66.2a 57.6a
Fertilizer
0-0 N- P,Os5 kg/ha 36.4c 28.9b 27.5¢c 42.8b
60-69 N- P,Os kg/habasal application 66.2b 78.6a 59.9b 66.7a
60-69 N- P,Os kg/ha split application 75.5a 73.8a 71.7a 70.5a
Soil depth
0-10cm 42.8c 39.5¢ 49.5b 32.3c
10-20 cm 57.4b 64.7b 55.4a 48.2b
20-30cm 66.4a 77.6a 57.9a 65.9a
Weed management
Unweeded control 20.8b 3l.4c 18.0c 19.9c
Hand weeded twice 77.7a 66.6a 46.0b 42.2b
Fenoxaprop-P-ethyl @ 0.01 kg (a. i.)/ ha 12.6¢ 23.2c 58.7a 57.6a
Fluroxypyr + MCPA @ 0.25kg (a.i.)/ ha 79.9a 64.6a 19.7c 16.4c
Fenoxaprop-P-ethyl @ 0.01 kg (a.i.)/ ha
+ fluroxypyr +MCPA @ 0.25kg (a.i.)/ ha 61.4ab 54.5b 41.3b 51.1a
Tlllage *2 * * *
Fertilizer * * * *
Tillage X fertilizer ns ns ns ns
Weed management * * * *
Tillage X weed management ns ns ns ns
Fertilizer X weed management ns ns ns ns
Tillage X fertilizer X weed management ns ns ns ns
Soil depth * * * *
Tillage X soil depth * * ns ns
Fertilizer X soil depth ns ns ns ns
Tillage X fertilizer X soil depth ns ns ns ns
Weed management X soil depth ns * ns ns
Tillage X weed management X soil depth ns ns ns ns
Fertilizer X weed management X soil depth ns ns ns ns
Tillage X fertilizer X weed management X soil depth ns ns ns ns

1 Meansfollowed by the same letterswithin the same column are not significantly different at the 5% level according to Ducan’
smultiple rangetest. 2+ and ** indicate significance at the 0.05 and 0.01 levels, respectively, nsindicates nonsignificant. All
data were transformed by SQRT (weed count/m?2 +1.0)
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responded directly tofertilizer application. Higher
percent reductions of weed seed were observed on
fertilized plots relative to unfertilized. Percent
reductionsof weedlikeG. parviflora, C. capensis,
Soe. arvensisand P. paradoxapositively increased.
Similarly P. nepalense, S. spp., and S. polystachya
percent reduction negatively increased at both

locations; which might be due to the addition
effects of fertilizer (Table 2 and 3). The research
result was in line with previous studies. Roberts
and Neilson (1981) reported that weeds were
generally more productive on fertile soils, adding
more seeds to the seed bank. Egley (1986) noted
that the addition of fertilizerscould lead to an over

Table3 Percent reductions of the weed seed in the soil with different tillage, fertilizer, soil depth and
weed management systems at Kuyu.

Treatments P.nepalense G.parviflora S spp P.paradoxa. S.polystachya
(%)

Tillage
Zerotillage 40.6¢1 31.8¢c 19.2b 26.3b 16.4c
Oxen plow 60.6b 73.9b 59.4a 69.1a 40.5b
Moldboard plow 74.2a 85.6a 68.7a 81.3a 62.2a
Fertilizer
0-0 N- P,Os kg/ha 59.0ab 10.9c 53.6b 32.5b 26.2a
60-69 N- P,O5 kg/ha basal application 53.8b 22.90 69.3a 31.4b -61.5¢
60-69 N- P,Os kg/ha split application 65.7a 39.9a -12.1c 73.9a -2.9b
Soil depth
0-10cm 39.5b 34.4c 44.9b 22.2b 2.2c
10-20cm 69.7a 73.6b 75.4a 84.3a 44.2b
20-30cm 76.1a 83.4a 77.6a 89.6a 72.6a
Weed management
Unweeded control 51.3b 46.9b 11.7c 45.9b 28.6¢
Hand weeded twice 81l.3a 73.0a 53.6ab 75.6ab 48.3a
Fenoxaprop-P-ethyl @ 0.01 kg (a. i.)/ ha 3.0c 18.7c 68.5a 78.5a 41.18b
Fluroxypyr + MCPA @ 0.25kg (a.i.)/ ha 79.9a 76.2a 15.9¢c 21.4c 13.5d
Fenoxaprop-P-ethyl @ 0.01 kg (a. i.)/ ha
+ fluroxypyr +MCPA @ 0.25 kg (a i.)/ ha 79.4a 74.1a 49.2b 79.6a 37.3b
TI”Ege *2 * * * *
Fertilizer * * * *
Tillage X fertilizer ns ns ns ns ns
Weed management * * * * *

Tillage X weed management

Fertilizer X weed management

Tillage X fertilizer X weed management
Soil depth

Tillage X soil depth

Fertilizer X soil depth

Tillage X fertilizer X soil depth

Weed management X soil depth

Fertilizer X weed management X soil depth

Tillage X fertilizer X weed management X soil depth

ns
ns

ns
*

*

ns
ns
ns
ns
ns

ns
ns

ns
*%

*

ns

ns
*

ns
ns

ns
ns
ns
*

ns
ns
ns
ns
ns
ns

ns
ns
ns
*

ns
ns
ns
ns
ns
ns

ns
ns
ns
*

ns
ns
ns
ns
ns
ns

1 Meansfollowed by the sameetterswithin the same column are not significantly different at the 5% level according to Ducan’
smultiplerangetest. 2* and ** indicate significance at the 0.05 and 0.01 levels, respectively, nsindicates nonsignificant. All
data were transformed by SQRT (weed count/m?2 +1.0)
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al depletion of the weed seed bank because
fertilizers containing nitrites or nitrates could
stimul atethegerminati on dormant seeds. Statistical
differenceswere obtained between split and basal
applications of nitrogen fertilizer when treatment
means were compared. The highest percent
reduction was observed from split application of
nitrogen fertilizer. Fertilizer application in this
study improved to reduce the weed seed bank
density by stimulating the dormant seeds to
germinate.

Effect of weed management

The results revealed that there was a
significant difference between weed management
on both grass and broad-leaved weed seed bank.
The weed seed bank sizes of grass and broad-
leaved weed before wheat planting were 2-5folds
higher than after weed management practices. The
total grassand broad | eaf weed seed bank densities
werelessintreatmentshand-weeded twice @ (30-
35 and 55 -60 DAE), fenoxaprop-P-ethyl @ 0.01
(kga.i./ ha), fluroxypyr + MCPA @0.25 (kga.i./
ha) and the mixtureof fenoxaprop-P-ethyl @0.01
(kga i/ ha) +fluroxypyr +tMCPA @ 0.25 (kg a.
i./ ha) which showed that the wheat weed
management effect ongrassesand broad | eaf weeds
respectively. The best control of both annual
broadleaf and grass weeds was achieved with
herbicide application followed by twice hand
weeding (Table 2 and 3). Fluroxypyr +MCPA
suppressed the highest percentage of broad |eaf
weed seed bank, P. nepalense, G. parviflora and
C. littoralis. Fenoxaprop-P-ethyl wasoutstanding
against P. paradoxa, Setaria spp. A mixture of
fenoxaprop-P-ethyl @ 0.01 (kg a. i./ ha) +
fluroxypyr +MCPA @ 0.25 (kg a. i./ ha) was
significantly reduced thegreatest number of broad
|eaf and grassweed seedsup to 75% which seemed
to be of considerable potential for successful use
against noxious grass and broadleaf weeds in
wheat. The numbers of grass weed significantly
increased in NT plot with application of broad | eaf

weed killers, fluroxypyr +MCPA). The study was
in support by the findings of Roberts and Neilson
(1981) who reported that the use of herbicide to
complement standard cultivation practices could
drastically reduce the population of weed seed in
the soil and also emphasized that depending on
herbicide use, certain species might decrease in
the seed bank while others increase. All tested
herbicides were not be able to suppress all weed
speciesexcept thehand-weeding treatment because
of large volume of the weed seed bank sizein the
soil. Several researchers (Rezene, 1985; Amanuel
and Tanner, 1991; Kassahun and Tanner, 1998,
Tanner, 1999) reported that theherbicidetreatments
needed to be supplemented with hand-weeding as
necessary, whichwasdepending ontheweed flora
and persistence of applied herbicides.

Soil depth and tillage interaction

The interaction between soil depth and
tillage was species specific. Among the dominant
weed species, P. nepalense, C. capensis and G.
parviflora were significantly reduced by tillage
system (Table 5 and 6). The weed seed bank
distribution differed between tillage systems. In
theNT, alarge amount of weed seed wasfound in
the depth of 0-10 cm followed by CvT and MP.
Oxen plow and moldboard plow reduced more G.
parviflora and P. nepalense weed seed in 10-30
cmdeep. However, for C. capensis, tillagedid not
affect the numbers of seed in different soil depths.
Thereason might be due to the greater deposition
weed seed at the soil surface. Theresearch had an
agreement with the previous work of Clements et
al., (1996) and Buhler et al., (1994) which showed
that higher weed seed density wasfound at thefirst
5 cm depth.

Soil depth and weed management interaction

The interaction effect of depth and weed
management was found in P.nepalence and G.
parviflora(Table4 and5). Theweed management
treatments decreased the weed seed bank of most
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broad |eaf and grass weed species compared to un
weeded control (Table 4 and 5). The mixture of
fenoxaprop-P-ethyl and fluroxypyr + MCPA and
hand weeding reduced P.nepal ence seed at all soil
depth (Table 4) but both herbicide and hand
weeding treatments reduced Spe. arvensisonly at
10-30 cm depth (Ttable 5).

CONCLUSIONS

Tillage, fertilizer and weed management
systemshad significant effectsonweed seed bank.
The effect of tillage on the weed seed bank varied
by the soil types and locations. Weed seed bank
size was greater in no tillage than conventional
tillage or mold board plow at both locations.

Among the weed management treatments
tested, atank mixture of both fenoxaprop-P-ethyl
and fluroxypyr +M CPA significantly reduced the
greatest number of total broad |eaf and grassweed
seeds in the soil. Glyphosate based NT systems
reduced weed seed bank densities. Herbicide
combinations need to be promoted to control a
broader spectrum of weed speciesand often permit
the use of lower rates of each individual product.

Fromtheresearchresultsit could conclude
that tillageand weed management werethelimiting
factors of weed seed bank size in the soil. This
suggested that using integrated management
systemscould make considerableweed seed yield
reduction in the soil. However, because of the
variationinfecundity estimatesinthestudy, further
research will be required to confirm these initial
findings and to determine if the dynamic of
individual speciesfollow the same pattern astotal
weed density andwhich canbemademoreaccurate
long-term predictions related to the population
dynamics of the weed seed in the soil.
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