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ABSTRACT

Weeds interfere with turfgraggowth lowering functional and aesthetic quality of lawns.
Conventional weed control using synthetic pesticides is hazardous to lawn users and to the
environment while cultivation alone is not sufficient. A study was conducted with the aim of
exploring tke potential of biofumigation with African spider plar@l¢ome gynandiaas an
environmentally friendly alternative to use of synthetic herbicides for establishment ofre@eed
Paspalum notaturturfgrass ChoppedCleome gynandrancorporated into the saodt 4, 6 or 8 kg
m?2 was comparedvith Basami® (97% Dazomet) aD.029 kg nT? (positive control) and
untreated(negative control) in a randomized complete block design experiment with four
replications. Population of various weed species in the experihpota was recorded weekly.
Total fresh and dry weight of the weeds was also determined after weeding th&abptsium
plug width and height were measured every 14 days and sprig internode length, leaf length, leaf
width, fresh and dry weights were nseaed on monthly basis to determine treatment effect on
the growth of the turfgrassireatment effect on aesthetic quality was visually determined
monthly usinga rating scale of 1 to 9 to evaluateiformity, colour, density and overall quality.
Rating was based on thdifferences observed, nine being the outstanding treatment and one the
poorest.The data collected were subjected to analysis of variance. BiofumigatioCleiime
gynandraat rates of 6 or 8 kg fiwas as effective aBasami® at 0.029 kg m2in significantly
suppressingsalinsogaparviflora, G. ciliataandBidens pilosaveed populations. Highest plug
growth was obtainedith Cleome gynandrat rates of 8 kg rhandBasami@ at 0.029 kg nv2
anduntreated plots had tHewest plug growthBiofumigation withCleome gynandrat all the
three rates4, 6 and 8 kg m resulted in fastesprig growth than the negative control and
although not significantly different from the positive control, numerically the growth rate was
higher. Overall visu& quality of paspalum turfgrass grown on plots treated v@leome
gynandraat 8 kg n? or 6 kg m? was as good as that Basami® 0.029 kgm. Negativecontrol
displayed the lowest overall quality bothtrials. Theseresults suggest that biofumigation with
Cleome gynandrids as effective aBasami® in suppressing weeds during lawn establishment

andenhancinggrowth and aesthetic quality of the turfgrass.
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CHAPTER ONE
1.0 INTRODUCTION

1.1 BackgroundInformation

A lawn is an area of land planted with turfgrass, a product of intensive husbandry and
management resulting in a pleasant green carpet of spreading turf (Mogeni, 2012). Lawns have
become integral parts of most landscapes that are professiestdlfished and maintained to
provide functional, recreational, aesthetic and therapeutic benefits to users. Their roles include:
provision of play areas and outdoor recreation for golfers; protection of soil from erosion and
water resources from pollutip replenishing oxygen supply in the air; cooling of the
environment; reduction of noise pollution; increasing value of homes or business premises;
provision of economic opportunities for seed and sod producers, lawn care operators and
landscapers. Thedactors contribute to improved quality of urban and suburban life (Stier,
2000;Ontario Ministry of Agriculture, Food and Rural Affajrd008; Xuet al., 2011).

Lawns are major players in most exystems, and were estimated to cover 20 million
hectaresn America in 2003 (Americalawns.com, 2013). Though not documented, there are
reasonable hectares already under lawn in Kenya and more are being established around
homesteads, institutional grounds and recreational Steslies have shown that aesthaltic
pleasing landscapes including turfgrass contribute up to 15% of a home property value (Brown
University, 2010). Landscapers and property owners therefore endeavor to construct lawns of
high aesthetic quality. However, the quality of a new lawn isctyreelated to the success of
establishment as a wadktablished lawn is easier to maintain (Landschoot, 20A8jpalum
notatumis a warm climate turfgrassdesirable for sod production and makes good-low
maintenance lawnNewmanet al, 2011;Trenholmet al, 2011)resistant to disease and insect
pest infestations, with low to moderate fertility requirement, and tolerant to drought and close
grazing by animals Hancock et al, 2013) Paspalum notatumcan also be used for
phytoremediation of phosphoruspacted soils and integrated pest management of nematodes
and fungal diseases when used in rotation with annual crops (Neetrahn2011).P. notatum
is an effective aluminium hyper accumulator hence a potential alumimyper remover that has

been widely utilized for ecological restoration of degraded land in the tropics and subtropics



where soil active aluminium is usually high as a result of acidification (Hearad, 2009).
However in managed turfgrass of differemesies,P. notatumcan be a troublesome weed
species that may affect appearance, texture and playability in home lawns, golf courses and
athletic fields (Henryet al, 2009)

Weeds are a common problem in lawns, as the unwelcomed ptaettere with
turfgrass establishment and uniformitgitial removal from the site before establishing lawn is
necessary in order to avoid persistent weed problems later (Turf and landscape digest, 2004;
Landschoot, 2013). Weed management strategies for landscape anskettunfjs include:
chemical control; cultural practices (cultivar choice, mowing of turfgrass, cultivation, mulching
and solarization); biological control; and use of organic products and weed suppressive plant
materials (Bertin and Weston, 2004). Some sk methods are applicable to an already

established lawonly.

During site preparation, weeds are mainly controlled by cultivation and use of pesticides.
Though chemical control of weeds has become an important aspect of managing golf courses,
home lawnsand sod production; pesticides contribute to environmental contamination and are
hazardous to human health (Cake al, 2011; Grey and McCullough, 201lternatives to
chemical control include biofumigation and biosolarization (Betlal, 2007).Soil solarization
is time and temperature dependent (Robins and Blackbum, 199#ts afifeéct is greatest close
to the soil surface andecreaseat deeper soil depth (Stapletenal., 2000). Addition of organic
matter like animal manures and crop residues increases efficacy of solarization in controlling

weeds and seiborne pathogens (Pokharel, 2011).

Biofumigation involves incorporation of fresh plant mass into the soil to release
substances that are able to suppressbsoile pestsHood and Agriculture Organizatip@013),
among them are isothiocyanates (ITCs) (Kirkegaard and Sarwar, 1998). Brassicas produce
glucosinolates (GSLs) which break down to form isothiocyanates (ITTCspil, hence are
considered good materials for biofumigation (Roddy a&kgpleby, 2012). According to
University of Idaho (2013)at low concentrations ITCs are beneficial to human health and at
high concentrations they are general biocides that act dike2 commercial pesticides such as
Vapam (mdtam sodium) an@asamid (dazomet). Incorporation of ITCs into the soil has been

found to be effective in suppressing some weeds (Norsworthy and Meehan, 2005). Glucosinolate
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containing plant tissues may therefaentribute to reduction in use of synthetic pesticide if
weed seeds are targeted (Brown and Morra, 1996). The incorporation of glucosinataiaing

plant materials into the soil results in degradation products highly toxsoitdbornepests,
pathoges and weeds; this biofumigation practice may be considered as an ecological alternative
to the soil toxi etalf20y gants (D6Addabbo

Spider plant Cleome gynandfais a common indigenous vegetable and medicinal plant
belonging to the order brassiea as brassica@pardhet al, 2012). Homogenized leaves of
spider planthave also been found to emit significant quantities of biologically active ITCs
(Nyalalaet al, 2013). However, the biofumigation potential of this plant has not been studied.
This study therefore evaluated the biofumigation potential of this plant on control of weeds in

lawn establishment and its influence on turfgrass growth and lawn quality.

1.2 Statement of the Problem

Weeds are a menace in most lawns especially where propargrocannot afford high
cost maintenance programs. Weed seeds lie dormant but viable for long petiagisoilhence
germinate and grow during favorable weather conditions posing a real challenge to lawn
growers. Weeds compete with turfgrass for meetunutrients and light affecting the crop
growth and development hence lowering the functionality and aesthetic quality oMéeeds
may outdo the turfgrass killing it if not controlle@ultivation and pesticides are tbemmonly
used weed contrehethods during lawn establishment as cultivation alone is insufficient. Use of
synthetic pesticideshowever contributes to environmental contamination and poses a risk to
humans, animals and even the lawn itself due to chemical toxicities. This sdeaaes lawn
growers with limited optiondor safe controlhence need for development of alternative

strategies for weed management in lawns that are safe and effective.

1.3 Objectives of the Study

1.3.1 General Objective

The broad objective of the study wascantribute to establishment of wefde lawns
with enhanced turfgrass growth and aesthetic quality through development of environmentally

friendly alternative to synthetic pesticides



1.3.2 Specific Objectives

Spedfic objectives were to determine:

1. The efficacy of biofumigation using spider pladéome gynandjaon weed control in
lawn establishment.
2. The effect of biofumigation usinG. gynandreon growth of turfgrass.

3. The effect of biofumigation usin@. gynanda on aesthetic quality of lawn grass.

1.4 Hypotheses
1. Biofumigation usingC. gynandrahas noeffect onweed control in lawn establishment.
2. Biofumigation usingC. gynandrahas no effect on growth of turfgrass.

3. Biofumigation usingC. gynandrahas no effect maesthetic quality of lawn grass.

1.5 Justification of the Study

Lawns are important facilities in human habitats offering utility for various functions in
homes and public aread/eedsinterfere with turfgrass establishment and uniformity lowering
functional and aesthetic quality of lawKilling weed seeds or suppressing their germination is
necessary before establishing neawn to prevent weeds from gaining a foothaolthis gives
turfgrassa competitive advantage hensmothering the weeds and making long term weed
management easier and cheapBnere is need to explore weed control methods that are
environmentally friendly and safe for lawn users and animals. Glucosinolates inigdamtst
break down into isothiocyanates in the soil in a similar manner as commercial fumigants like
Vapam (metam sodium) and Basamid (dazomet), which act by liberating methyl isothiocyanate
(MITC), the primary biologically active ingredient in the soillaft tissues containing
glucosinolates may therefore contribute to reduction in synthetic herbicide use in lawns. Unlike
glucosinolatecontaining brassicasvhich are mainly cool climate cropspider plant isan
indigenous species adapted to a wider aléttange and ecological zones. In addition, successful
biofumigation with spider plant may be adopted for management of soil borne pestst
nematodes and pathogens. Use of spider plant as a biofumigant willba | ncr ease t he
economic value; mvide a sustainable, affordable and environmentally frieraption of

establishing weed free lawmsth improved aesthetic appearanicencehigh property value
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CHAPTER TWO
2.0 LITERATURE REVIE W

2.1 Lawn Establishment

Lawns are typically viewed as eultural product created by choice (Robins, 2007);
important parts of landscapes that provide a sense of open space (Stack, 2011) and facilitate the
needs of home owners. According to the Pennsylvania turfgrass survey, 0.8 million hectares of
turfgrass aremaintained in the commarealth and approximately 1.4 billion dollars spent

annually on turfgrass establishment and maintenance (Penn State University College, 2013).

Lawns are mainly established from seed or vegetative propagation. Vegetative
propagationincludes sodding, plugging and sprigging or stolonizibgiyersity of Carolina
2009; Mississippi State University2011; Trenholm, 2012). Material used for propagation
depends on the grass species desired, site to be planted, time constraints anal financi
considerations (Mugaas and Pedersen, 2009; Relf, 2009). Establishment method and species
planted to a great extent determine the lawn quality and ease of maintenance (Powell, 2000).
Sprigging is the cheapest vegetative planting method and sodding dilest daut the most
expensive because it requires more turfgrass per planting area (Cook Mi€€i&sippi State
University, 2011; Trenholm, 2012). Plugs are small, circular or block shaped pieces of sod
planted in holes at regular intervals and are lassceptible to desiccation than sprigs
(Cameroon, 2006; Trenholm, 2012). Plugs are planted-80&& apart depending on the grass
species and how soon a 100% ground cover is desired (Maryland Cooperative Extension, 2005).

Paspalum FPaspalum notatujnis a warm climate turfgrass that can be established from
seed or vegetative propagation. Though less expensive, establishment from seed takes longer to
form a uniform lawn Trenholmet al, 2011).Paspalum notatuns desirable for sod production
and can make gablow-maintenance lawns (Newmaat al, 2011). Other advantages Bf
notatuminclude drought tolerance, low to moderate fertility requirement, resistance to disease
and insect pest infestations, tolerance to close grazing by animamecdcket al, 2013,
phytoremediation of phosphorispacted soils and integrated pest management of nhematodes

and fungal diseases when used in rotation with annual crops (Nestragr2011).



2.2 Weed Problem in Lawns

Weeds have been found to be the most common pestfgrass areas (Martin, 2012).
They are opportunistic plants in lawns that are quick to germinate and grow in the absence of
turfgrass competition. Weeds mar the lawn appearance if left uncontrolled (Chalmers and
McAfee, 2009). They compete with the dedirirfgrass for water, nutrients, light and space
resulting in lawn deterioration. If allowed to dominate, weeds outdo turfgrass necessitating total
renovation of the lawn (Dernoeden, 2005). Weed invasion is a problem in especially the bare
spaces betwearewly planted grasses (Cameroon, 2006).

Weed seed exist in almost all lawns and gardens and most of them may remain dormant
for years, since they must reach the soil surface and receive sufficient light and moisture before
they germinate (Lowe, 2013). Wi interfere with the activities or welfare of man; they
increase lawn protection cost and some affect human health by causing allergy reactions
(Zimdahl, 2007). Turfgrass weeds can be grouped into one of three life cycles; annuals, biennials
and perennial (Menalled, 2011; Landschoot, 2013) and their control is one of the biggest

frustrations of keeping lawns (Burke, 2013).

2.3 Weed Control in Lawns

Weeds are detrimental and therefore must be contraflimedéhl, 2007). Weed control
can be approached iwd phases: prior to planting and as a component of post establishment
program. Key to dealing with the weed problem is initidmoval from the site before
establishing the lawn, in order to avoid persistent weed problems later @thairn1994; Turf
and landscape digest, 2004; Landschoot, 2013). Prevention is the best weed control strategy
when establishing new lawn; weeds should be prevented from getting a foothold éTlalirn
1994). It is important to use weed free soil during laenstruction or renovation to minimize
weed invasion during establishment (Unethal, 2010) and to plant grass species tolerant to the
regionds growing conditions. Most weeds have
sunlight, captures moiste and takes advantage of available nutrients. Good fertilization
program can help grow a dense, vigorous and competitive lawn (Menalled, 2011). Plants
compete for space and the first plant that occupies an area tends to exclude all the others and

have acompetitive advantage (Zimdahl, 2007). A healthy dense lawn will therefore help reduce



weed invasion (Hulett, 2004). Sufficient time for removing weeds prior to lawn establishment is

necessary (Smith and Dale, 2009).

Methods used to control weeds in lawrtlude; chemical control, cultural practices
(cultivar choice, mowing of turfgrass, cultivation, hgmdling, fertilizer application, mulching,
fire or flame and solarization), biological control (by natural enemies of the weeds) and other
alternative sttegies such as use of organic products and weed suppressive plant materials
(Bertin and Weston, 2004)The best time to attack weeds is before they mature and form seeds.
Effective control method should kill the weed seeds before they germinate darite \when
they are still young, tender and actively growing (Lowe, 2013).

During site preparation, weeds are mainly controlled by cultivation and use of chemicals
(herbicides or fumigants). Three commonly used fumigants are Vapathdm sodium),
Basamid(dazomet) and Methyl bromide. In soil, the active ingredients in Vapam and Basamid
are converted to Methyl isothiocyanate (MITC), which is biologically active and highly toxic
(Neal and Waren, 2013). Methyl bromide was deregistered in developed counigie® d
environmental concerns (Earlywinet al, 2010) and was set for complete phase in
developing countries by the year 2015. On the other hsufhnylurea herbicides used in
turfgrass  (Chlorosulfuron, flazasulfuron, formsulfuron, halosulfuron, snétaon,
sulfometuron, sulfosulfuron and trifloxysulfuron) are weak acids with residual activity and
variable persistence; some tend to persist for longer periods withvieslfextending into years
rather than days (Grey and MacCullough, 2012). Thauthno soil residual effect (Chalmers
and McAfee, 2009; Smith, 2012), glyphosate classified as a group E chemical by the
Environmental Protection Agency (EPA) and being the most widely used herbicide around the
worl d has been f ou mgredienothat camduffocare hueman célls evenrat o
concentrations much more diluted than those used on farms and Gamspn, 2009\ational
Pesticide Information Cente2013).Use of synthetic herbicides is proving more dangerous than
previously understmd, although it is still popular (Burke, 2013). Weeds have also been known to
develop resistance to herbicides even to glyphosate (1204g) especially with the advent of
transgene technology which has been reported to generate herbgigtant weedukeet al,

2015) Therefore there is need for safe and effective weed control alternatives applicable in

integrated weed management approaches.



2.4 Biofumigation for Control of Weeds

Soil solarization and biofumigation are among the most usefuhe®ihonchemical
disinfestationmethods (Stapletoret al, 2000). Unlike other nonchemical controls such as
cultivation and mowing, soil solarization and biofumigation can kill weeds with underground
vegetative structures (EImoet al, 1993). Soil solarization is time and temperature dependent
(Robins and Blackbum, 1997) and its effect is greatest close to the soil surface and decreases at
deeper soil depth (Staplet@h al, 2000). Addition of organic matter like animal manures and
crop residues increases efficacy of solarization in controlling weeds anrdosod pathogens
(Pokharel, 2011). Using solarization and chicken manure for cont@tadanche crenatand
other weeds, Haidar and Sidahmed (2000) found solarization treata@mesto killOrobanche
seeds at depth Om but with no significant effect on seeds below, while solarization with
chicken manure kille@robanche seeds at up todf depth.

Biofumigation is the practice of using chemicals released from decomposing pla
material to suppress soil pathogens, insects and germinating weed seeds (Karavina and
Mandumbu, 2012). Biofumigant effects are largely related to the high concentration of
glucosinolates (GSLs) precursors to isothiocyanates (ITCs) which have broathbamtivity
(Johnstoneet al, 2013). Isothiocyanates are sulfur containing compounds generated by the
glucosinolatemyrosinase system in plants (Haet al, 2009). Significant amounts of
unhydrolysed GSLs and ITCs can be detected in soil for sevemafaliowing incorporation of
biofumigants such aBrassica napusindB. juncea Their concentration in the soil is highest 30
minutes after incorporation of pulverized biofumigation crops and can still be detected for up to
8 and 12 days respectively (Gimg and Kirkegaard, 2006). Soil biofumigation is effective for
weed control (Belloet al, 2007). Biofumigation has to be tested and appropriate rates of
application determined as at high rates it may result in phytotoxicity which may hamper crop
growth rde (Baldiet al, 2015)

Evaluating herbicidal potential of ITCs released by tumaipe mulch Brassica rapaB.
napusL.), Peterseret al (2001) identified six ITCs from the chopped turngpe which interact
with weed seeds in soil solution and as wapa soil pores. Susceptibility of different weed
species tohlte ITCs mainly depended on teeed size, smaller seeds being more sensitive. The

ITCs were strong suppressants of germination on the species tested (spiny sow thistle, scentless



mayweed, smootipigweed, barnyard grass, black grass and whe&at)ywine et al (2010)
found aiental mustard seed meal (MSM), a byproduct generated by pressing the seed for oil, to
exhibit herbicidal properties; it suppresses emergence and growth of a number of aveeds c

in turfgrass.

Norsworthy and Meeha(R005) in a greenhouse experiment to evaluate the herbicidal
activity of ITCs onPanicum texanupDigitaria sanguinalisand Senna obtusifoliafound that
soil applied and incorporated ITCs were effective in suppressing growth of these weeds.
Application techniques that minimized loss of volatile ITCs enhanced their potential as effective
means of control. They found that at low concentratibiiSs stimulated weed emergence but at
high concentrations, they suppressed germination resulting in weed density reduction ranging
from 37% to 100%. This explains results obtained by @bal (2009) where emergence of
some weeds was enhanced in ploeated with choppe@rassica napusand B. junceaeach
applied at 2, 3 and 4 kg fmespectively; which also showed potential of suppressing emergence
of some weeds. In season one of these experinniisceatreatment applied at 4 kg-hiad
significanty similar effect on emergence of grass weeds but more effective than both metham

and dazomet treatments on malva weeds.

2.5 Potential of Spider Plant as a Biofumigant

Although brassicas are known to produce glucosinolates (GSLs) which break down to
form isothiocyanates TICs) in the soilGSLs are not confined to brassicas alone. Plant families
with the most GStcontaining genera include brassicaceae, capparaceae and caricaceae although
GSL concentration in cells of specific plants differ substanti@dliyuger et al, 2013).Spider
plant,Cleome gynandraelongs to the family cleomaceae in the order brassicales (Apaadh
2012). Cleomaae family is sister tdamilies brassicaceae and capparaceae based on recent
phylogenetic studies (Volznesenskatal., 2007) and major cleomaceae members are closer to
brassicaceae more than capparac€eome is the largest genus in the cleomaceae family with
about 200 species of medicinal, ethno botanical and ecological importance (ApatdB012).

Cleomegynandrais indigenous to tropical and pan tropical regions with main secondary
metabolites in it being alkaloids, cyanogenetic glycosides, steroidal nucleus and anthraquinones

(Ajaiyeoba, 2000). Glucosinolates in spider plant include methylglucosinaktemin and
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glucocapparin which give rise to methyl isothiocyanates when hydrolyzed (Silué, 2009). Using
gas chromatographyass spectrometry to investigate volatile compounds emitted from
homogenized leaves, Nyalagd al. (2013) found spider plant to dam significant levels of
isothiocyanates (ITCs) that included metisgdthiocyanates, propligothiocyanates, butly
isothiocyanates, and isobuigbthiocyanates. They also found it to contain a number of
aldehydes, terpenes, alcohols, acetates and d®t8pider plant, an indigenous speci¢s,
widely distributed all over Kenya from altitude of 0 m to 2,400 m above sea level and in
ecological zones one to six (Maundu, 19%3ant species used is one of the factors that affect
efficacy of biofumigatiorbecauselucosinolates concentration in cells of different species differ
substantially therefore the need to establish the efficacy of a glucosinolates rich species in
suppressing sathorne pests like weed see@dgouajioet al, 2014)

The biofumigation potential o€leome gynandrdaad not been studied therefore this
study evaluated its potential on control of weeds in lawn establishment and its influence on

turfgrass growth and lawn quality.
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CHAPTER THREE
3.0 MATERIALS AND ME THODS

3.1 Site Description

The study was conducted at Bukura Agricultural College (BAC) in western Kenya which
lies atlongitude0® 13' 15" Northlatitude34° 36' 44" Easindaltitude 0f1389 m above sdavel
(GeoNames, 2015). The area has a daily mean temperature of aP@Ouriel annual rainfall
range of about 1700 to 1800mm distributed over two main cropping seasons; the long rainy
season from March to July, and the short rainy season from Septeniberedmber. The region
is in the Lower Midland one agreecological zone (LM1), normally described as the sugar cane
zone with soil classified as Orthic Ferrals@lp@la,et al, 2009;Suge,et al, 2011).The study
comprised of field experiments carriedton two consecutive trials. The first from August 2013
to March 2014 during the short rainy season and the second March to October 2014 during the

long rainy season.

3.2 Plant Material and Preparation

Planting materials used in the study were plug®Padpalum notatunturfgrass which
were obtained at Bukura Agricultural College (BAC) and spider plant seeds purchased from
Kenya Seed Company,akamegaSpider plant was planted prior to the time of establishing the
turfgrass. Planting of spider plant.(gynandrg was done by direct seeding in rows spaced
30cm apart. At planting, P was applied at the rate of 40 Kgha N at the rate of 18 kg Ba
Plants were thinned to intra row spacing of 20 cm three weeks after planting then topdressed

with N at he rate of 52 kg ha At flowering stage, the plants for biofumigation were uprooted,

chopped into smal/l pieces (Pl ate. 1) of wequal

immediately to the specific plots.
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Plate 1: Preparation o€leome gynandréor biofumigation

3.3 Experimental design and layout

The experiment was laid out in Randomized Complete Block Design (RCBD) with four
replications and plot size of 42nmBlocks were separated byni wide buffer space and by

0.5 m (Figure 1). Five treatments were applied as follows&intreated(negative control);
cultivation and incorporation of chopped spider pla@t gynandry at 4, 6 and 8 kg rh
respectively; and cultivation plus application of Basdhatl0.029 kgm™ (positive control).
Range of spider plant treatments was based on the study bye®Dlab (2009) in which
biofumigation with Brassica napusand Brassica junceaat rate of 4 kg m suppressed
germination of grass and malva weeds while rates of 2 ¥gnoh 3 kg it enhanced their

germination.
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Figure 1. Experimental layout

Key

U- Untreated rfegativecontrol)

B- Cultivation plus application of Basanfidt0.029 kgm (positive control)

S4 Cultivation and incorporation ahopped spider plan€( gynandra at 4 kg n?

S6- Cultivation and incorporation of chopped spider pléhtdynandra at 6 kg n?

S8 Cultivation and incorporation of chopped spider pl&htdynandry at 8 kg n?
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3.4 Treatments application

The choped plant materials were incorporated into the soil up.3an depth and plots
covered with 0.14 mm thick clear polyethylene sheet. At the same time, plots for treatment with
Basami® were also relug and fumigated dherate 0f0.029 kgm?and covered (Plate: 2). The
edges of the polyethylene sheet were budid®d m into the soil to ensure air tight conditions for
four weeks.The untreated Ipts (negative contrglwere redug and left without incorporating
Cleome gynandrar Basamiff application. After four weeks; the treated plots were uncovered
and left to aerate for 1dlays to clear effects of the isothiocyanates, as recommended for
Basamid®, before the turfgrass was planted. Crops with compounds inhibitory to weed seeds
may also be phygtoxic to crop seeds (Ngouajat al, 2014) Isothiocyanates from biofumigants
have been detected in the soil for up to 12 days. Therefore 14 days aeration period was applied
for all the treatments after which all the plots were raked and leveled fdigsteent of

Paspalum notaturturfgrass.

Plate 2: Application of treatments to the experimental plots
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3.5 Establishment of turfgrass
Paspalum turfgrass was dug up, cut into circular plug®.9% m diameter using a
prefabricated cutter ( Plate: 3) and planted in holes spad®8 @t by 0.3 m ensuring the plugs
were at ground level (Plate: 4) and watered immediately after planting. During planting, P was
applied at the rate of 40 kg halus N atthe rate of 18 kg hhand one month later topdressing
was done with N at the rate of 52 kg'hd@he plots were maintainedoderatelymoist until the
turfgrass got well establishedoli weeksafter establishment of the turfgrassl plots were
weeded #Her collectingthe sampleghat were used to obtaiatal fresh and dryveedweight

N2y YN g i
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Plate 4: Planting of the paspalum plugs in the experimental plots

3.6 DataCollection

Data collection was done on weed prevalence, turfgrass growth and aesthetic quality. A
distance 0f0.3 mfrom the plot margins served as guard row and data was collected from the
remaining area at the centre of the plots. Days to first emergdngeeds were recorded and a
0.3m x 0.3m quadrate(Plate: 5) was used to randomly select areas to sample for weeds. The
guadratewas randomly thrown onto plots and weenishin the quadratecounted; the weed
number per species were recorded every 7 days and the total fresh and dry weight for all species
presentveighed together after four weeks to determine effectiveness of the treatments applied on
weed suppression.
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