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INTRODUCTION

Plams are well-known for their medicingl and
insacticidal properties, and considerable research
around the world is conducted to screen plants for
new drugs and agrochemicals. Because of the
overwhelming diversity of plant species and costs
involved in developing new drugs of chemicals,
indigenous knowledae systems have ofien been
employed o develop new lzads on
eihnobotanicals. Many counfries require incentives
to preserve their biodiversity and, since the UN
Comvention on Biological Diversity (CBD) in 1992,
developing countries have had the means 1o
implement appropriate legiskation to profed
indigenous knowledge, The process of
scientifically validating ethnobotanical information

% Ethnobotanicals - Future
prospects as post-harvest

'Tahlu | - Plants from Ghana thal were involved in toxiciy or repellency bioassays

Local name  Latin name Methods of use cited by farmers for post-harvest prolection
Nesm Azadirachia indica seed oil, powder, paste or water extract, fresh or dried whole
leaves, |eat powder, paste or water exirazd, admixed or laygred
Chilli peppar - Capsicum annuuim crushed or whole fruil, admixed or layered
Lodel Chamaecrisia kirkii powdared leaves, admixad or placed at basa
Tikublaakum  Cissus popuings powdered leaves
Orange peel  Citrus sinensis admixed pawdered peel
Famitatagba  Combrefim sp. water from boiled lzaves, immersed 20-30 sec.,
admixed powdered leaves
Youlaga Grawia maliis admixed ash from branches or powdered leaves,
Kuga Khaya senegalensis admixed powdered bark or leaves,
Lidikonja Liopia muitifiara wholg leaves and/or flowers, dried and layered
Diekonja Mitragyna ineimis whole or powdered seads, water from boiled |zaves,
powdered [eaves
Kpasiuk Oeimum americanym  whoie or powdered mature planis, admixed of layered
Kanbam Pleiocapa mufica admixed powdered roots bark and/for leaves
Nas Plarocarpus eninaceus  water extract of leaves andfor rools,
admixed powdared leaves
Palaga Securidaca water from soaked roots, admixed powdered rools
fongipedunculaia
Kirmkim Synedrefla nodifiora waler irom boiled Ieaves or whole piant, poured or
immersed 20-30 sec., powdered [eaves
Kulenka unknown (Gramineze)  whole flower heads, mixed
Shea nut Vitellaria paradaxa ail or residue from seeds, waste waler from seed processing
== .

will add value to a Stale's hiological resources and,
in conjunclion with the CBD, promote sustainable
BCOSYSiEm management.
Plant malzrials with insecticidal properties have |
been used for generations throughout Africa, Asia
|

and the Americas. Bofanical treafments are
particularly relevant for small-scale subsistence
farmers during post-harvest storage of their
commodities (1), In this contexd, botanicals have
many advantages over synihetic pesticides because
they are normally gathered locally by farmers and
cin provide an inexpensive method of pest control
during storage, For the majority of farmers in the
workd, commercial insecticides are oiten too costly
or are unavailable. Also, many uneducated farmers
use synthetic pesticides inappropriately, lzading to
enviranmental and human safely hazards as well as
promofing insecticide resistance. These factors
have led to increased effons Lo understand
indigenous pest control strategies (2,3) with 2 view
to reviving and modernising age-old practices.

The objectives of our research have been lo
identify plants from Ghana that are Iraditionally
usad by subsistence larmers as post-harvest
protectants (4), screen them for bioactivity fhrough
various target arganism mode-of-action binassays,
idanlify the relevant phylechemicals responsinle
for activity and establish vertebrate toxicily
associated with botanicals as a potentially residual
tood additive. This information is being ussd to
optimise and promofe e usage of botanicals by
smali-scale farmers in Africa. However, the
discovery of new moedes of action could lead ta
new commercial products, praviding wider
economic bensfils.

MATERIALS AND METHODS

Toxicity Bioassay

Pre-equilibrated commuodity (100 g, 27 + 5°C,
B0 + 5% ) was placed in 250 mi glass jars. Dried
and pre-ground plant material, identified during
surveys in Ghana (Table ), was admixed (w/w) with
the commodity at three different concentrations
(0.5%, 1.0% and 5.0%, plus untreated conirol),
Forty known-age insects were added o each jar
containing the relevant commodity type.
Rhyzopertha dominica were reared on whesl
{ Tritieem assium), Calfosabrichis maculalus were
reared on cowpea { Vigna unguictiEts), and
Sitaphilus zeamais and Prosiephanus ruincaius
were reared on maize {Zea mays). The jars wara
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placed in a controlled lemperalure and humidity
(GTH) room (27 £5°C, 60 + 5%h) and were
scored at 7 days (1 day for C. maculatus) and a1
40 days (28 days for €. maculalus) to record the
pumber of five and dead insacts.

Repellency Bioassay
Aepeliency of a plant material to.an insact was

asgassad Using & choice preterence arang, The
arena consisted of a plastic box (323 mm 2

523 mm x 158 mm, Stewart Plastics Lid.) with 2
cardboard sheet taped on the inside base. Two

50 g piles of pre-equilibrated commodify

(27 + 5°C, 60 + 5% th) were placed in the box in
opposite comars to each olher. One pile had been
previously treated with ground

plant material (5% admix, wiw), whereas the olber
pile was left untreated. Two unireated piles ware
used as a no-thoice’ control replicate. Forly
known-age insects were placed in the centre of the
arena batween the two piles. The number of
insects in each pile was scored 24 hours after the
insects were added. Replicates were placed
concentrically ina CTH room (27 £ 5°6,

&0 + 5% rh) 1o account for polential phototactic
orientation.

RESULTS

Toxicity Bioassay

Results showed that Securidaca
longipeduncuiata (palaga) was the most effective
ireatment for controlling the lested insscts
(Table I, Figure 1), The ohserved mortality and
tecreased Fy eMBTQEncE Were dose-dependent,
and percent martality was as high as 70% in A.
daminica trials at 5% whw (Figure 1€). Aithough
(hamaserista kirkii {lodel) did not directly
increase the percent mortality found in the Fy
generation, it dose-dependently reduced the
ovesall emergence numbers of ihe F, generation
in all the insect specias when compared with the
untreated control. Pleiocapa mutica (kanbam) had
2 similar effect to C. kirkif against A, dominica, C.
macufaus and S, zeamais. Grewia mollis
(youlaga) was shown to be effective by increasing
mortalify and decreasing emergence against
B dominica and §. zeamais. Ocimum americanum
(kpasuik) dose-dependently increased mortality of
E huncatus, 5. zeamaisand C. maculalis.
Milragyna fngrmis (dekonja) increased mortalily
of B dominicaand O, macufafus and reduced
emergence of 5. zeamaisand £ fruncalls.
Azadirachta indica (neem) reduced emergence of
8 dominica, S, zeamaisand F. fruncafus Dy as
much as 50%. Capsicum annuum (chilli pepper)
reduced emergence of C. maculalus, S. Zeamais
and A, dominica, Similar results to C. apnuum
were ohiained with Khaya senegalensis {kuga) tar
all the insects.
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Figure 1 - Effect of Securidaca ‘
langipedunculala upon Fy emergenca of COMNCLUSIONS

a) Prostephanus truncatush) Sitophilus
zeamals; ¢} Rhyzopertha dominica,

d) Callosobruchus maculalus

H Dead insacls; O Live insects

Repellency Bioassay

Resulls showed that £ fruncatus were the most
repelled by plani-treated commaodity, followed by
A dominica, . maculatus, and 5. 2eamais
{Figure 2, Kruskal-Wallis among insecls, ¥2=83
di =3, P < 0.05, Mann-Whilney U-tests betwegn
paired spacies £>2.5,n=11, P < 0.01). Piant
materials were considered to be deterrent when
significantly greater than 50% of the insects were
tound gither in the unireated pile or elsewhere in
fie container (Spearman correlation betwesn
neither and untreated = 0,791, P < 0L07; hetween
neither and treated = 0,108, P » 0.03).

Figure 2 - Deterrency (%) of ditterant
hotanicals admixed with commodity against
a) Prosteplanus runcalus, b) Sitophilus
zeamals; t) Ahyzopertha dominica;

Exis.ﬁng scientific knowladge on (he plants thal
have heen identified and tested varies
considerably, Azadivachta indica is perhaps The
most widely referred-to hotanical {3000+
references via CAB Abstracls); however, some
oiher plant species identified are similarly
cosmogolilan in their gengeaphic ocCurrence and
traditional uses as medicings or insecticides
[Capsicum annuum (600+), Citrus sinensis
{300+), Khaya senegalensis (100+), Oeimum
americanum (100+)]. Litle phylochemical or
made af action research has been published on
the other post-harvest botanicals identified.
(ther laboratery studies have confirmed the
insecticidal activity of a small nurmier of
Ghanaian plant materials iraditionally used as
storage protectants (3,6).

As expected, the efficecy of plant materials
varied among the insect and plant species, The
concentration was important, and many of the
plants showed classical dose-dependent effacts
that occur with conventional insecticides. Tne
ohserved variahility among insect species

d) Calfosobruchus macolalus
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lahble i - Analysis of hioassays using Mann-Whitmey U-lests |
| Values marked with * are significantly different from the contral, n =5, P < 0.085 i
Plant admix concentration against F1 adult morality Ft adult emergence
| insect species
; 0.5% 1.0% 50%  05% 1.0% 5.0%
| Azadirachia indica €. macufalus : X
| F fnincalus : i -
[k A, dominica * ' d ' : .
; 5. zeamais ¥ &
| Capsicutn annuwm (. maculzius " * " *
{ P Irunicatis :
g: ggnn;?:ga . . . was not the most widely-used plant by farmers
Chamagcrista kil €. maculatus i i 1 as assa'asacll from the ethnobolanical surveys
o fossiioe 2 " conducted in Ghana. Its limited use may be a
| : qLis . . furction of limited knowledge about the plant by
R dominica gi oA farmers, ot it may be due to valid
. BRI onstraints to its use, e.0. resource availability or
Cissus populnes . maculatus " 5 " i eaze of use (7). Research on vertebrate foxicity
F Irunialus indicated a very low toxlc effect
R. dominica - ) o s on ingestion during short-term rodent feading
5. Zeamnais " - trials (8}, but polential lang-term chronic effects
Citrus sinensis G maculalus remain to be tested. Medicinal uses of 5.
P iruncalus fongipeduncilata have been reported from olher
R dominica » * . . parts of Africa (9-11), providing soms
& zeamais * * infermation that the plant should be relatively
Combretum sp . maciahis Sifg o tse, i
: ) e Many of 1l:|a plants identified from the
B i F ‘ i ethnobolanical surveys provided some level of
S is pest conirol in fahoratory trials. However, there
. . AN are still many guestions which remain 1o be :
Grewia mallis C. maculatus answered Defore optimal protocols can be '.
F truncalys ) ] ] ] ) ) developed for their widespread usa by
A. dominica % 2 5 5 subsistence farmers, To Increase the qualily and
5. zeamais reliability of pest control when using these
Ktaya senegalfensis £ macufalus = g ’ botanicals, further research is required using
P truncatus # figld trials and farmer participatory irials under
A, dainica é - £ . * local conditions in Ghana.
i 5. zeamais i &
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