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ABSTRACT

The study was conducted toinvestigate the allelopat hic effects of fresh shoat aqueous
extracts of Murraya koenigi L and Tithonia ratundifdia P M HBake on the growth and
bi oche mcal constituents of Capsicumannuum L and Corchorus ditorius L plarts.

Ger mnation experi nent was carried out by raisingthe seedings of thetwo target crops
in Petri-dishes lined with What man No 1 filter paper and noistened with 10 ml of different
concentrations (50 %and 100 %representing half and full strengt h) of t he aqueous extracts of M
koenigii and T. rotundifolia For the growth paraneters (shoa height, roat length nunber of
leaves, leaf area, leaf arearatio), yield paraneters (fresh shoot and roat wei ght, dry shoot and
roat weight) and quality paraneters (chlorophyll, ascorbic acid and crude protein) anal yses,
potted plants were separatedinothe contra andtwo ot her regi nes namnely: fresh shoat aqueous
extract of T. ratundifdia(FSET) and fresh shoaot aqueous extract of M koenigi (FSEMN. The
pats were arranged in a conpletely randomzed design The contrd plants were supplied wth
600 m of tap water whilethe extract-treated plants were supplied wth 600 ni of t he appropriae
aqueous extracts daily Harvesting started at t wo weeks and continued thereafter on a weekly
basis for six weeks. Chlorophyll accunulation ascorbic acid percentage nitrogen and crude
prateincontent were deter mned usingstandard methods. The data were anal yzed using Anal ysis
of \ariance (ANOVA) and Least Sgnificance Dfference (LSD p <Q 05).

The extracts significantly i nhibited the ger mnation of the seeds and the plumnule and
radicle lengths of bothtarget crops. This effect was extract concentration dependent (100 % >
50% > Contrd). The applied extracts of M koenigii plants significantly pronoted virtually all

the growt h paraneters such as shoot hei ght, number of leaves, leaf area, leaf arearatiq fresh
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shoat wei ght, freshroot wei ght, dry shoot weight, dryroat wei ght, chl orophyll a, chl orophyil b,
taa chlorophyll, ascorbic acid and pratein accumul ation of the t wo target crops. The aqueous
extract of T. rotundifdia enhanced only the shoat height, leaf area roat fresh weight,
chlorophyll a chlorophyll b, tatal chlorophyll, ascorbic acid and protein accumnulation in the
shoat of C annuum The root length was however, significantly inhibited by both aqueous
extracts. Inthe case of the potted plants, the effects of the extracts onthe various paraneters
studied fdlowed the order: FSEM> FSET > CONTROL and was target species dependernt.

The results presentedin this work showedthat FSEMhad nore pronounced sti mulat ory
effects on the studied paraneters than the FSET. It was evident that while the level of the
allelochemcals in the extracts of the t wo donor plants was phytatoxic to and inhibited the
ger mnation and growh of the juvenile seedlings in the Petri-dishes, they, however, had a
sti mulatory effect onthe growth of the mat ured potted plants as well as onthe accumnul ation of

the bioche mcal constituents studied
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CHAPTER ONE
I NTRODUCTI ON

The genus Tithonia bel ongs tothe famly Asteraceae. There are about 11 species of the
genus worldwde out of which two are in Ngeria ( Mioghalu and Chuba, 2005). Tithonia
racundifdia P. M Hake and Tithonia diversifdia( Hensl.) A Gay are invasive annual weeds
knowntobe nativeto Mexicoand Central Anerica ( Akobunduand Agyakwa, 1987). According
to Ayeni et a. (1997), they wereinitialyinroducedtoi nprove sail fertilityand crop yieldsin
N geria However,the weeds are now observed to grow aggressively along road paths,
abandoned far nhands and hedges all over N geria ( Akobundu and Agyakwa, 1987). Tithonia
species have been reported to contain sone allelochemcals and therefore suggested as being
capable of posing a serious threat of phytaoxicitytoagricutura crops (Tongna et d., 1998).

O abode et al. (2009) foundthat T. diversifdiacontains phyt oche mcal constituents such
as al kal a ds, flavonoi ds, tanni ns and saponins. Recent phyt oche mcal screeni ng by G usanya and
llori (2012) revealed that the nethandic and water extracts of T. rotundifdia contained
gl ycosi des, tanni ns, flavonoi ds, saponi ns, phenals, terpenoi ds and al kal oids. Ayeni et al. (1997)
statedthat allel oche mcalsthat aretoxic mayinhibit shoot/roat growth nutrient uptake, or may
attack a naturally occurring symbi atic relaionship, thereby destroyingthe plants usable source
of nutrients. Accordingtothe sane authors, the consequent effects may beinhibited or retarded
ger mnationrate reduced radice/roa or plunul e/shoat extension, lack of roat hairs, swelling or
necrosis of roat tips, curling of the roat axis, increased numnber of semnal roats, discol ouration
reduced dry wei ghts accu mul ati on and | owered repr oducti ve capacity. | meokpara and Okusanya
(1994) observedthat most far ners find it difficut to nanage the infestation of these weeds in

most crop fields particuarlyinrice and nai ze fields.
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Murraya koenigii L commonly called ‘curryleaf” belongs tothe famly Rutaceae. It is
anaromatic, deciduous shrub whichis nativetolndia(Satyavatiet a., 1987). The plartis used as
aspiceforits characteristic flavor and arona and as a flavouring agent incurries and chutneys
(Copalanet al., 1984). InlIndia itis used bathin conventional andtraditional nedicinetotreat
various ail nents (Aivdi and Tennyson 2011). Phytochemcal constituents such as al kal a ds,
vol atile ails, xanthoxinand carotenes are presert in M koeni gii ( Chakraborthy, 1970; Bordner et
al., 1972). It was recently observedthat inareas where M koenigii grows, the growth of ot her
plants was hanpered, hence, it was suspectedto possess alel opat hic attri butes.

The t wo test crops inthis study are; Corchorus olitorius L and Capsicum annuum L
The genus Corchorusis a e mber of the famly Tiliaceae, nativetothetropical and sub-tropical
regons of the world (Nath 1976). C odlitorius comnonly known as wld okra is a tall
herbaceous annual vegetable whose nutritious leaves and fruits are wdely consuned anong
rural communities in most parts of Africa (Melenpini et al., 2003). In Wést Africa it is
commonly cultivated and popularly used for soup anong people of all classes especialyin
N geria( Oyedele et al., 2006). Accordingto Zakariaet al. (2006), wld okrais usedinfol K ore
medicineinthe treat nent of gonorrhea, chronic cystisis, pain fever and tumour.

The genus Capsicum as preserntly perceived, include at least 25 species of vegetabl es,
four of which have been donesticated Capsicum annuum L is the best known do nesticated
species inthe world (Esbaugh, 1993). Navarro et al. (2006) statedthat C annuum ori g nated
fromnorthern Latin Anericaand has becone aninmportant agricutural crop, nat only because of
its economc i nportance, but also for the nutritional val ue of its fruts. Howard et al. (2000)
observedthat this vegetableis an excellent source of natural col ours and antiox dant conpounds.

Hence, the intake of these conpounds in food is an i nportant health-pratecting factor.
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Accordingto Bramey (2000), C annuum has been observedto be beneficia for prevention of
W despread human diseases, including cancer and cardi ovascul ar diseases. It is also known to
contain vitamn G an important conpound of pepper fruts which chelates heavy netal ions
(Namki, 1990), reacts withsinglet oxygen and ot her free radicals and suppresses per oxi dati on
(Belsk et a., 1995; Harris, 1996), thereby reducingthe risk of arteriosclerosis, card ovascul ar
diseases and sone for ns of cancer.
Therefore, the specific objectives of this study wereto
a) Investigate the effects of fresh shoot aqueous extracts of M koenigi (FSEMand T
ratundifdia (FSET)on the ger mnation and some grow h paraneters such as the shoot
hei ght, nunber of leaves, leaf area leaf area ratio and yield paraneters such as fresh
shoat and roat weights, dry shoat and roat wei ghts etc. of C annuumand C ditorius, and
b) Investigate the effects of the fresh shoot aqueous extracts of M koenigi and T
ratundifdia on the chlorophyll, crude prateins and ascorhbic acid accumulation in the
shoats and fruts of C annuumand C ditori us
The study is expected firstly, to contribute to the understanding of the importance of
allelopathy in weed-crop relations and secondly, to deter mne the nature of interference of
allelochemcalsin M koenigii and T. ratundifdiaonthe ger mnation growt h and accumnul ation

of sone i nportant chemcal netabolitesin C annuumand C ditori us.
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