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Summaries

SUMMARY

A survey was undertaken i the Ashanti Region of Ghana 1o assess the use of pilant materials
wilh insecticidal and repellent properties an local farms. Emphasis was placed nn plant
materials used 1o protect stores containing cereals and pulses. A total of 27 plant specios were
recorded as having prolective qualilies agamst slorape pests of cereals and pulses. The species
Chromaacna adorata (L) [siam weed], Azadirachia incdica A Juss [neem| and Capstoum
anauum L, [chilll pepper| were the most cammondy used o protect stared (ood, Inaddition o
plants used to protect stored products, Bicsactivity against insecl pests wassreported i approxi-
mately 95 plant species. The most frequently mentioned plant specices were Bambusa vidgarts
Schrad. [bamboal, Citrus sppg hime, lemon and orangel, Datura innoxie Mill., Manifol oseu-
lenta Crantz |cassaval and Pioer amibellatum L

The survey found that 6% of the farmers sterviewed used botamicals in some form for
stored product protection; however, anly g small percentage (7% relied an them exclusively
o prstect their harvest from starage pests, Smoking of maize stores was the most comman
methad of contrel in mest districts (28%), with the exception of the major maize-prowing dis
tricts {Ejura and Mampong), where the majority of tarmersosed conventional insecticides far
the control of stored product pests.

RESUME

Une enguéte a éié effectude dans [a région d Ashanti, ac Ghana, afie d'évaluer atilisation
de plantes avant des propriétes insechicides of insectifuges-dans les exploitations apricoles
focales. L'aceent a élé mis sur les plantes utilisées pour protéger les magasine de cdreales ot
de ldaumineuses, Au total, 27 espéces de plantes ont élé enregistrées comme diétenant des
qualilés pratecirices contre les ravageurs des cérdales ol des [Spumineuses entreposées. Les
especes Chromaolacna odorata (L), Acvdirachita indice A Juss et Capsicum anngem L
Hpment] éaient les plus frdquemment ulilisées pour proléser les aliments emmagasings. Outre
les plantes utilisées pour protéger les produits enfreposés, une activite biolopique contre les
insectes ravageurs elait signalée dans 95 espoces vegétales environ, Los especes vesetales fos
plus fréquemment mentionnées etalent Sambusa valgards Schrad, [bamboul, Citeus spp, |citron
verl, cilran el orangel, Datwa oposis Mill, Manithol esculenta Crantz [manioc] et Piper
cerniraligturme 1

Lenguéte 3 indigue que 26% des cultvateurs interroges utilisaent des plantes d'uno fagon
o flune autee pour protéger les produils emmagasings; neanmoins, un pett pourcentage (7 %)
seulerment 'entre eux dépendail exclusiverment de celles-or pour protéger leur récalte contre
les insectes de stockage. La fumigation des magasing de mais alsit Lo méthode a plus fré-
quente de lulte cantre ces insecies dans la plupart des districts (28%), 4 exception des pringi-
pavs districts de culture du mais (Epura et Mampong) dans lesguels o majord des cultivatours
utitisadt des insecticides conventionnels pour lutter contre les ravageurs des produits emmaga-
sinis,



RESUMEN

Ere la vegzion de Ashanti, Ghana, se llevd o cabooun estudio cuyo objetive era evaluar el
use en las granjas de la zona de material vegetal con propiedades insecticidas v repelentes,
habiéndose prestado particular atencidn al fitomaterial wilizade para proteger los almacencs
de cereales v leguminosas, Secestablecid que un total de 27 especies vegetafes contaban con
cualidades de proteccion contra las plagas de almacenaniente de cereales v lepunvinosas,
habiendo sido las especies Chromolaens adorata (L) Imala herba de Siam), Azadirachia
indica A Juss [noem| oy Capsiount annaam Lo [ehile] Tas mas comanmente wlilizadas para pro-
teger los alimentos almacenados, Ademas de las plantas utilizadlas para el fin antedicho, se
abtuve informacion scbre la bicactvidad contra las plagas de insectos on un total apresimado
de 45 eepocios vegetales, Las especios mas frecuentements menclonacdas fueron: Bambusa vl
garts Schrad, [hambdl, Citros [lma, limon, naranjal, Oatuea inaesa Mall,, Manifol escalenta
Crantz [mandiocal v Piger pmbelfalurs L

Este estudio establecid gue ¢l 26% de los agncultores entrevistados utilizaban productos
botamicos de alpun tipo para proteger los productos almacenados. Valga senalar, sin embarpo,
que solaments un reducido parcentaje (7% dependia exclusivamente de dicho malerial para
proteper sus cosechas contra las plagas ded almacenamiento. Con La exception de los princi-
pales distritos deckcados al cultivoe de maiz [Ejuray Mampongl en donde la mayor parte de
Ime agriculteres utilizaban isecticidas tradicionales para of contral de las plagas de Ins pro-
ductos almacenados, en ln mayor parte de los destiios (26%), el método de contral mas
comunments utilizado ers el ahumado de los almacenss de maiz.



Conducting ethnobotanical
surveys: an example from Ghana
on plants used for the protection
of stored cereals and pulses

INTRODUCTION

Plants are well known far their medicinal and insecticidal properties, and
considerable research around the world s conducted to screen plants for
new drugs and agrochemicals. Because of the overwhelming diversity of
plant species and costs involved in developing new drugs or chemicals, eth-
nobotanical survevs using indigenous knowledse svstems have often been
emploved to develop new compound leads. Ethnobotanical survevs can,
therefore, provide a range of information about how plants are used, where
the breacth and scope of information is dependent upon the purpose of the
survey and how the survey is conducted.

I 1992, the United Natidns Convention on Biological Diversity (CBD)
was agreed in Rio de Janeiro and has now been ratified by over 120
countries. The treaty reaffirms the sovereign rights of states over their own
biological resources, and it is designed to protect indigenous knowledge sys-
tems, such as how plants are used, as a form of intellectual property. The
(CBD states that benefits from biological resources, including ethnobotanical
infermation, should be shared equitably amongst all those involved. It is,
therefore, in the interest of signataries to the CBD to invest in the conser-
vation ot their biological diversity: and to add wvalue to their biological
resolrces by establishing current knowledge systems by indigenous popula-
tions,

There are many ways to conduct an ethnobotanical survey where the in-
formation reguired will olfimately be reflected in the methods of survey.
Howewver, conducting an ethnobotanical survey should be relatively straight-
forward, The objective of this Bulletin is to provide an example of how such
a survey can be implemented and interpreted on a small scale with very little
tinancial cost. Although the data in this Bulletin relate to the insecticidal
properlies of plants, and more specifically to stored-product insect pests of
grain and legumes in one region of Ghana, the general survey technigues
could apply to other ethnobotanical survey objectives, such as finding plants
with specific medicinal properties. Although nol wrtten as a “how to’ self-
help manual, it is to be hoped that the information presented herein will help
athers interested in the potential benefits of plants ta develop their own eth-
nobotanical survey methodologies:

Histarically, botanicals traditionally have been used for pest control in
Chana for generations. They are normally gathered locally and can provide
an inexpensive method of control. There is little detailed information regard-
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ing the use of local plants with insecticidal properties. However, |aboratory
studies have confirmed the ingecticidal activity of a small number of
Ghanaian plant materials traditionally vsed as protectants (Cobbinah and
Osei-Wusu, 1988; Cobbinah and Appiah-Kwarteng, 1989, 1991; Cobbinah
and Tuani, 1992: Niber, 1994; Tuani et afl., 1994)_

The Ashanti Region of southern Ghana has a sub-trapical climate and is
characterized by moist/dry semi-deciduous forest or savannah-fringe veg-
etation. The major crops cultivated in this region include maize (Zea mays
L., cassava (Manihat esculenta Crantz), groundnuts (Arachis hvpogaea |.),
cowpeas (Vigna unguiculata (L) Walp.), rice (Oryza sativa L), and vegetables
(plantain, vam, pepper. garden eggs and tomatoes, etc.).

The main objective of this survey was to gather information on plant
species used as protectants, with particular reference to those used against
storage pests of cereals and pulses. Information regarding traditional storage
methods and the use of conventional insecticides in this region was also
assessed.

MATERIALS AND METHODS

A survey was undertaken of all the major farming districts in the Ashanti
region of Chana. Twelve gut of 14 administrative districts were surveved dur-
ing the period 15 March-15 October, 1995, The two districts not visited were
Kumasi, the regional capital, and Obuasi, a gold-mining centre, both of
which are highly urbanized and have litle agricultural land. Including other
major farming areas, a lotal of 15 farming districts were visited by a twao-man
survey team, visiting an average of 12 towns and villages within each district
(see Figure 1),

Contact was initially made with the chief, chief farmer, opinion leader or
the assembly man for each town or village. Their assistance was requested as
the objectives of the survey were explained. In the majority of towns and
villages a discussion meeting was called of elders and farmers. Those individ-
uals identitied in the open forum as having relevant information were asked
to complete the questionnaire with the assistance of the survev team (see
Appendix). Information regarding cultivated crops and storage methods was
abtained. Botanical protectants used by farmers were identified by local
and/or Latin names), as were the application methodology and perceived effi-
cacy, Farmers were divided into two categornies based on their level of lit-
eracy; literate individuals were defined as those who had been educated past
primary schoal level.

RESULTS

Five hundred and twenty farmers were interviewed from 179 towns and vil-
lages in the 15 farming districts surveved. The majority of farmers who took
parl were defined as illiterate (meanssem, 64=3.3%). The age and sex of
farmers interviewed were biased towards old males. Male respondents com-
prised 6% of the total number of farmers interviewed, and the mean (£sem)
age of all respondents was 60 (£3.1) vears old. However, age range and sex
ratio of respondents did not vary among districts (Kruskal-Wallis, n = 15, P >
0.05],
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Figure 1 Map of the Ashanti region in Ghana showing the district capitals
and other major farming centres that were covered by the survey.
The numbers in brackets are the number of towns and villages
visited ineach farming area.

Plant species exhibiting insecticidal activity against storage
pests

Twentv-seven plant species were recorded as being used by farmers in stores
to protect cereals and pulses against storage pests (see Table 11 The maost
commonly mentioned of these species were Chromolaena odorata (L) [siam
weed|, Azadirachta indica A. |uss [neem] and Capsicum annuum L. |chilli
pepper].

(Thromolaena odorata was the most widely used of these plants (men-
tioned in 10 districts by 19% of respondents); however, there was a mixed
reaction amang farmers to its efficacy as a proteclant, C odorata was recog-
nized mainly for its medicinal qualities, and it is used o dress wounds.
Leaves of €. adorata have been reported to preserve the dead for up to two
days. Its use as a protectant in maize (Zea mays L.} stores was considered a
relatively new innovation, accurring during the last 10 years. It was more
popular amongst the vounger, more literate generation of farmers who were
well informed about present-day storage methods. Harvested maize was gen-
erally stored in a barn made of bamboo or woad. A laver of freshly cut
adarata was first spread on the floor, then alternate lavers of maize cobs and
. odorata were added. Protection has been reported to last for six months
using this treatment. C. odorata was also used to protect stored cowpea
(Vigna unguiculata (L) Walp.. The leaves were dried in the sun and then
ground 1o form a powder. The powder was mixed with loose cowpeas before
they were placed in storage sacks. Using this procedure, the cowpeas were
reported ta be free of insect infestation for four months.
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Tahle 1

region of Ghana

Plant species used as protectants of stored grains in the Ashanti

Plant species Plant pard or Coram protecled Effects Mumber
extract emploved ol districis
riporie
Chromolacna oddurata leaves, leal poweder  maize, cowpeas  repelient 10
Acaclirachta fndica leaves, leaf extract,  maize, cowpeas  repellent, loxic, 7
seids, seed extract pvipesition inhilition
CAnSIewm annum cleied fruits, makze, cowpeas  repellent, -
posederad friits oviposition mhibiton
Cltrus duraniiioda ripe aned umripe maize, cowpeas  repeilen 4
wehole frodt, juice
Fiper umbedlatim lzaves, lear powder malze repellent, toxic 3
Vrrchis vpagdia il froam s LW s o s N 2
repellent, ovicidal
Cedreda odorata gy miiize repie lenl 2
Llartira inoxia leaves, leal extract  maize, cowpeas  toxic 2
Micotiana tobacum lead exiracl, feaf miakee feasin 2
powler
Thevetia peruviana paste from fresh maize tesic, repellont 2
risots; leaves, leaf
exfract
LS Sinsnsis dried peel maize, cowpeas  repellent, adull I
martality
Clestagholits patens  bark powder maize tosie, repellent 1
Coos nuciiong uil (seed kerel) COWPEAS ovipsition repellen, 1
ovicidal
Crossapterty febvifuga bark maize repelent 1
Flaeis nuineensis ol {seed) CORVPIES oviposiian 1
repellent, avicidal
Firus exasperata wiad ash maize towdc, repellont i
Carifformia leaves make repellent 1
strmlicifolia
Ehava senegalensis leat powder COWTHIAS ovipsition I
inhibsitien repellent
Mormodica charanty  leaves, leaf extract  muaize I
fpombiined with
[ juice)
Farkia clappertoniang  pod extract maize, millet, repellent 1
CowWnReas
Plumbamo zevianica  leaves and leaf rice lixsie, 1
pemvtlor
Virelaria paradaxa resiclue COWPEES pesferd | et I
Lvakporkparki leaves EIF ki I
igruma)l
kasali idaghang bark cxudate raize o I
krubutu ibanda) bark powdes malze o I
Te thandai hark powrler maize AT I
Vinlee (busanga) [aves fmaize, miflet respel ben| I

The insecticidal properties of the two other commaonly used species, A,

indica and Capsicum annuum, were consistently reported throughout the sur-
vey imentioned in seven and four districts, respectively, by 11% and 8% of
respondents, respectivelyl. Therefore, both species were used less frequently
than Chromolaena odorata. A indica was mare often recognized, like C,
odorata, for its medicinal properties rather than its insecticidal properties.
There were two methods of application for A, indica and Capsicum annuum:
the first was similar to the way Chromolaena odorata was used in that leaves
or small branches were lavered between maize cohs in stores. The sheaths
were removed from the cobs to ebtain the best results, The second method
mvolved soaking ground, fresh neem leaves in a bucket of water for a dav.
The mixture was sieved and the extract sprayed on the maize before storage.
Maize stored using this second method was reported to stay free of infesta-
tions for approximately one vear, C. annuum was used to protect stores of
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both maize and cowpeas (Vigna unguiculata (L) Walp.). Shelled maize was
bagged and large amounts of dried chilli peppers were placed at the opening
hetore sealing. Dried chillies were ground and moderate amounts of the
powder were mixed with the cowpeas for protection. The cowpeas were then
bagged and sealed; the chilli powder was reported to be effective at contral-
ling infestation for well over a vear,

Control methods and the effects of literacy

Amongst all farmers interviewed, the use of botanicals as the only control
measure was relatively low (7.3%) (see Table 2). Literacy/illiteracy had no
significant effect upon the percentage of farmers exclusively using botanicals
[Binomial test, P = 0.05), However, the tatal use of botanicals (uszed alone
and in combination with other cantrol treatments) by all farmers (26.1%)

showed that literacy increased the usage of plant materials against stored
product pests (Binomial test, P < 0.05).

Table 2 Control methods used among lilerate and illiterate farmers in the
Ashanti region of Ghana

Cantrol method Percentags of Percentage of lotal percentage
[ilerale farmers illiderate farmers of farmers

Butanicals only .9 7 73
Chemical insecticides only 2.3 [ [2.2%
Smocke only 8.1 A48 284
Botanmicals and insecticices a 4.0 5.5
Botanicals and smoke 1.2 G903 1o
Irsecticides and smoke 123 [2:3 12,25
Botanicals, inseclicides and smoke o 1.3 1.3
Cher methods (eog. ashl [ .00 dy 2.0
Total botanical usape 328 ¥ 6.1

Other methods of pest contral used in the Ashanti region included con-
ventional insecticides, smoke and ash, Smoke was the most popular of all
control measures emploved in the region (28.4%) (see Table 21, Generally,
maize cobs were hung on cross-bars in the kitchen 10 allow smoke to pass
over them. Alternatively, they were stored in raised barns under which a fire
could be lit periodically. The practice of adding wood ash to maize stores
was also reported. Ash was spread in alternate layers with maize cobs to pro-
vide protection against storage pests.

Between the two groups of farmers, literate and illiterate, the highest users
of smoke were illiterate farmers (34.8%), and the use of insecticides wais
highest among literate farmers (21.3%) (see Table 2. In general, the literate
tarmers lived in Ghana's largest maize-growing districts (Ejura and Mampong)
where farmers cultivate larger areas of land and store for longer periods (up
to one year),

Plants exhibiting bioactivity against pests other than those
of stored products

With regard to all plants mentioned in the survey, il was found that different
parts of plants could be utilized: leaves, bark, fruil, seeds, roots and, in some
cases, extracts or powdered material. For any given plant species, the plant
parts utilized and the method of preparation of plant material varied amongst
villages, There was a high usage of botanicals in districts where 90x4.29%,
Imeanzsem) of respondents mentioned more than three uses of botanicals

-
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against pests. Approximately 95 plant species were cited during the survey as
heing used to control a variety of insect pests (see Tables 3 and 4). Fleven of
these plants were previously mentioned as having activity against storage
pests of cereals and pulses (see Table 1), For other pest problems, the most
frequently mentioned species (30+ reports) were Bambusa volgaris thbamboo),
Citrus spp. (lime, lemon and orangel, Datura innoxia Mill. (pepiewuan),
Manihot esculenta Crantz (cassaval and Piper umbellatum (amumuahal.
Plants listed in Table 4 are by local name only as reliable botanic names
could not be found, Therefare, data in Table 4 may show different local
names that refer to the same plant species, or different plant species referred
ta by the same local name.

Table 3 Plant species reported to have pesticidal properties in the Ashanti

region of Ghana

S entifie name

|.ocal name

Plant part
(i extract

Clrpanismis) afiected

ermploned
Aframermaen spo. Alagya ey insect regelent
Albizia rerniginea Allrizia leaf pxtract kills ticks
Alhelitan mauritianu M [ s repel lice on fowls
Alcnhonea cardilolia Crvarmemia leaves contral lice on fowls
ANARES COmosUs Pineapnle frash peals and  altract mosguitoss,
lear extract control earth-barnes
insects
Anchomanis defformis Awnpeiops tuber extract kills [ee on fowls
Anfrocareon micraster Apokuma [ contral lice an fowls
Aspilia africana AT [eaves repel mosguitoes
Bambusa vilgaris Bamboo lgaves repel liee an fowls
Bathia mtida Chchwen |eaves control insects
Blighia sdpica Akver [ERINE control mosguiloes

Berassps dethiogem
CAPSICLTT Al

Fan palm
Chilli pepper

fruit extract
fruit posder (in
strapy selution)

cantriols lice on fowls
conlrobs field insects

Carica papayia Farwpaaw leaves and rool kil ticks

extract
Cassta alata Mg leanves control 1nsecls
Cassta oootdortalis Nkodanbodes  fruit and leasves  mosouito regellen
Celtis miladbracdii Esa ash insecticide
Citrus autantitolia Linwe leaves (hurmti mosquito repellent
Citrus liman Lemon fruit juice insecticite

Crtrs Sinonss
oty lacryma-o

Swest oranpe
[alx's Lears

e (hurnt)
spods soaked in
ail tburnt)

rcscjuito repetlent
cseUito repellent

Cola ggantiavar. glabrenscens Apupla [ty control ticks

(Costus spin kwekuotoma  leaves repe| honey bees
Culcasia angolensis Konkrahae [eives kil bed bugs
Dalbwergia hewdeloti Akasme lerat extract kills househald msects

Pamellia ogea

Cim copal free

surm (bt

mescuito repsllent

aniallia aliven Sanyd aum (burnt) mastuito repellent

{Jatura fnnosic Pepicwiin leaf extract contrals earth-barne
pwith clay) nsects

Datura mete! Fowaseatlua [eal extract contrals eanh-bermne
[with clay) insedls

Pombova spp. Mio lpaves repel lice on fowls

evpetes dorthunda Cravan leaf extract cantrols ricks

Elagis puineesis

Chl palm

Kerpel wil and
palme wing

control lice, earth-borne
ineects

Entatta africana Honyvolkabova leaves contral e on fowls
Ervtivophleum fvorense {adom bark extract mnsechicicle

Ficts exasperata Fiscus leaves (burnt)  repel lice an fowls
Ciriffornia simplicifolia Kiapya leaves (hurnt)  repel lice on fowls

ipomoea batatas
latropha curcas

Sweel potalo
Phvysic nl

leat extract
leaves and ash
from leaves

contrels lice
kill domestic insects and
hied bugs



Srientific name

fusticia flava
Lannea prah

Manyirers frclica
Maniled esculenta

Marevia nmucrantha
Mormiondia charantia

Mg una slodanet
Musa paradisiaca

MNiconna fhacim
Crovemoere basilicum

Cheoirmiunt gratissinwm
Oepuiraka autweviflod
CHyra latifolia
Parinan curatellifalia
Favkia clappedoniang
Fiper wmbellatum
Psydeax parvitlora

Local name

Flant par
or extract
amployed

Cirganismmis) affected

Mycnocama macropflla

Selanuny asthioicum
Sodanum spp.
Tectoma granis

fetrapteura fofraptera
Thepbmma rocoa

Tragia spp
Trema arentalis
Tripletaxis stelluliera

Vermenia conforta
Vernania amygdalina
Vitellaria paradoxa

MILrmUnLmy

fango free
Cassdva

Mkodaa bodes

yanya

Haorse-ove hoan
Plantain

[obacen
Erme

Tea bush

Oielee

[t

Atena
Candawa
Amumuaha
Kawawu nsusua
Akorie-koth

Fop plant
Mikakodwe
leak

Prekese
Lo

Sansann
SeREa
Kisishos

Fliakwa
Awinaeenna
Shea butier tree

Jeyes
fruits

hark (hrnt)

Jeaves aned oot

tuber (hurnt)
leat powder
plant ared leal
extract

eavies
ash from peel

layves
leaves (hurnt)

leaves

seedd extradt
leaves
Jeaves

pol extract
leaves

lear extract
lear extract

feaf extract
beayes

leaf extract
(s with
MEET St
fruit extract
dried pods
il
feaves

leaves

stalk and
leaves, plants
leaves

[eaf extract
leal ponwiler

mmcscuatey regelfent
kill and repel lice on
ferwvls

rricscuete repellenl
repel honey hees angd
MCHCPLIET S

kills crawling Insects
control insects
respeciallv ticks), and
mosguto repellent

(ARLE NI riepae] e
ncscuite and termite
regedlent

contral domestie insects
and termites

repel mostuitoes and
[ice o Towls
minscjuitn repellen
Insecticide

repel honey hees
contral m=ecls
contrals fnsects

repel lice an fowls
repels honey bees
tosie o st presl ol
damestic animals
repels honey bees
control oo an fowls
conlrals lermites

insecticide
msuite repellent

insect larvae
conltrol ticks

kil lice on fowls,
contrals tormites
insecticice
controls ticks
kills ticws

Table 4

only) in the Ashanti region of Ghana

Local plants reported to have pesticidal properties (local names

Local name

L anguape

Plant part or extract

emploved
Alama Twi leaves
Alata Bwadu Tl fruit extract
Apresvah Tuwi leatves
Bondwaha Twi ronlb extract
Bruma Kaisasi leaves
Dumkpaa Baglani leaves (burnt)
Ermrodwa T leaves
[ e Dagomba rhzome
iordge-te Ewe leaves
Kanden Twi leaves
Kookopaa Pvi seed exlracl
Kuka/dadee T leat oxtract
Mbirochaa T leavies
Mitsirmitsi Euve flowers and fruirs

Chrganismis) affected

repel lice on Towls
Lifls irsects
coniral ticks

kitle insects
control insects
repel mosguitoes
repal lice on fows
kills lice an fowls
il rmcsouiiones
repel lice on fowls
kills lice an fowls
kills head lice
repel ticks

trap lice an fowls
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Local name Language Hant part or exirac Lrganismis! atfected
emploved
Mmaa kube [Yaghani fruil repel lice on fowls

Nhokataho Tl leaves and seeds (burnt) contrel lice un fowls

Nulummnuuya Daghani |eaves contral mosauitoes

MNwamvanini Tl lEaf extrac controls soii-barme insecls

Myuluyowa Dapghbani leves repiel mosguitoes

P aghane lepaves repel lioe on fowls

Prsoniondg Frver bedwes (burnt repel miosnuitoes

Prison kotoikaori [eavie comrol Hcks

Samanakatua Twi fruit aned feaves burat) repel mesguiloes and lice
o fonwels

Sampete T luber extra kills tarmies

Sumenku T leaves rontral insegls

luankrea T leaves comtrol ticks

lwarrmprromwa T feaves control ticks

DISCUSSION AND CONCLUSIONS

Knowledge about the insecticidal and repellent properties of plants was
found widely among farmers in the Ashanti region of Ghana, However: this
knowledge base varied greatly among villages and districts within the region,
Although many plant species cited were often endemic across the region,
most cases of their use were isolated to one or two districts (see Table 1),
The restricted use of commonly occurring plants highlights the often poor
communication between villages, perhaps reflecting cultural and ethnic
biases that prevent the adoption of new knowledge, Although survey methods
suggested that increased education may increase the usage of botanicals in
combination with other control strategies, the knowledze base of botanical
usage was biased towards old males, This could indicate that traditional in-
formation is failing to reach younger farming generations. Technology transter
among villages and villagers could result in greater efficacy of pest control
using botanicals.

For most of the plants mentioned in this survey, reliable scientific research
and mode-of-action studies on the insecticidal and/or repellent properties are
lacking., For example, some laboratory studies showed extracts of
Chromolacna odorata have no effect on growth and development  of
Sitophilus zeamais, Callosobruchus maculatus and Pseudothermes militaris
(Cobbinah and Appiah-Kwarteng, 1991). However, similar research using
extracts and slurries of Chromolacna odorata against Prostephanus truncatus
and Sitophilus oryzae showed insecticidal activity at 1% (wt/wt) (Niber,
1994). Evidence is lacking on whether C. odorata interieres with host <eloc-
tion and chemo-orientation behaviour of <tored-product pests, and it s
unknown if volatiles of (. adorata are repellent to insect pests. The shoots
and foliage of this plant are highly pubescent and physically abrasive.
Therefore, if whole plant material were used, it could be possible (hat these
physical characteristics would deter pests. However, C. odorata is the most
widlely distributed weed in Ghana, and its availability, rather than its efficacy,
could account for its high usage. Research on the phytochemistry and bio-
activity of €. odorata (Wollenweber and Raoitman, 1996: Wollenweber ot al,
1995) and Chromolaena spp. (Biller, et al., 1994), showing the presence of
novel flavonoids and other secondary metabalites which may be responsibie
for the insecticidal properties demonstrated (Irobi, 1992 Pancho, 1983), is
limited,
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It is scientifically recognized that seeds, rather than the other parts, of the
neem treg contain the highest proportion of insect antifeedant and growth
regulating factors (Sundaram, 1996; Gahukar, 1995). However, farmers in the
survey region were using the leaves of neem trees to protect their produce,
Several factors may account for this, such as lack of knowledge, seasonality
of seed production, and time and effort required lo process the sceds to
extract the oil. Education from appropriate sources could increase the effi-
cacy of neem usage. The use of neem against storage pests (Dales, 1996; Xie
et al, 1995; Chinwada and Giga, 19931, ils chemical constituents (Johnson
et al, 1996; Salimuzzaman et al, 19921, insecticidal and growth-regulating
properties (Ascher, 19931 and vertebrate toxicity (Osuge ef 2l 1997 Cohen
et al, 1996; Chinnasamy et al., 19931 are well researched. The use of hot
peppers  against post-harvest pests has also been  previously researched
iMbata et al,, 1995; Onu and Aliyu, 1995; Lale; 1992,

Traditional methods of stored-product protection were not considered
viable alternatives in the large-scale farming of maize that occurred mainly
in the districts of Ejura and Mampong. Literate farmers in these districts
regarded conventinnal insecticides as the safest method o ensure the control
of post-harvest pests. The most commonly used insecticides by farmers for
this purpose were Actellic, Phostoxin, Thiodan, Endosulian, Gammalin 20
and Cymbush. The usage of botanicals or smoking in large-scale storage is
generally not common (Proctor, 1994; Poswal and Akpa, 1991), Botanical
usage is dependent upon local availability and collection of plant material;
large stores would require verv larze amounts of plant material. As infar-
mation and scientific support on batanical protectants is lacking, large-scale
farmers also feel more locally traditional methods cannot guarantee the safety
of their produce. Although increasing, the amount of research on botanicals
used tor protection in stared-food svstems s still inadequate (Dales, 1996).
Therefore, difficulties arise in recommending botanicals as a replacement for
chemical insecticides because efficacy levels of botanicals aften vary among
storage pests, application methods, and stored products. Reliable vertebrate
toxicity data and active component/mode-of-action studies are nat often
available for traditional botanicals, making it impractical to recommend the
widespread use of potentially harmiul materials.

The surveyv has found that, while approximately ane-guarter of the farmers
interviewed used botanicals in some form, only a small percentage relied on
them exclusively to protect their harvest from stored-product pests. Literacy
died increase the chances that a farmer would consider botanicals as an
aspect of a protection regime. Increasing education should, therefore,
increase the farmer’s ability to choose the types of protection most suitable to
his needs, The slow pace of scientitic recognition and development of bota-
nicals combined with the increasing availability of conventional pesticides
has prevented wide-scale adoption of botanically derived protectants.
Increased financial and political support for research on the use of hotanicals
as alternatives o synthetic pesticides may eventually lead to better slored-
praduct protection at farm level.
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APPENDIX

CQuestionnaire Fart |

Name: Town/village:
Ape: House no.:
Sex: [strict:
Educational status: Region:
Drecupation: Date:

. What major cropis) do you Bro

[

Whal varieties do yau cullivate (if knowr)?
3. How much of your produce do vou store (all, half, third, etc.1?
{a Chemical insecticide (specify)
il Plant part or extract
() Any other method (specify)
4. It vou ticked 3b tabove) mention the name of the plant
5. Where did vou obtain i1?
6. How did vou come by it?
7. How long have you been using it?
8. Did you buy it?
9. What storage methods do vou use?
10. What is the length of storage period?
1T What methad is used to protect against insect [resis?
12. Which part of the plantis used (i.e. stem, hark, leaves, roots, etc,)?
13. How do you pracess it before use?
14, How do you administer it (i.c. spraving, sprinkling, etc.)?
15, What quantities are used?
16, How effective is it against targel insect (i.e. kills, repels, etc.)?

. How long does it remain effective?



Questionnalre Part I

1. Apart from the above, do you know about any plant{s) which is used in
some way ta control insects in any situation (e, control of mosquitoes,
cackroaches, houseflies, termites, etc.)?

Bt

It ves, give details
la) Name of plant
(b)) Purpose

lC) Source

(ed) Others

3. Oither comments

Prirted by Hobbs the Printers Lid, Totton, Hlampshire 5040 3WX



The Bulletin series presents the results of research and practical scientific
work carried out by the Natural Resources Institute. It covers a wide
spectrum of topics relevant to development issues ranging from land use
assessment, through agricultural production and protection, to storage and
processing.

Each bulletin presents a detailed synthesis of the results and conclusions of
work carried out within one specialized area, and will be of particular
relevance to colleagues within that field and others working on sustainable
resource management in developing countries.

Plants are well known for their medicinal and insecticidal properties, and
considerable research around the world is conducted to screen plants for
new compounds. Etchnobotanical surveys are often used to target
research activity because of the diversity of plant species and
costs involved in developing new compounds. The United
MNations Canvention on Biological Diversity reaffirms the
sovereign rights of States over their own biological
resources. Adding value to biological resources by
establishing current indigenous knowledge systems
could, therefore, lead to financial gains and effective
biodiversity conservation. In Conducting
Ethnobotanical Surveys: an example from
Ghana on plants used for the protection of
stored cereals and pulses information |s presented
to show how ethnobotanical data can be used towards promoting
research and conservation of indigenous plant species.

This bulletin will be of special interest to those working in the field of
storage entomalogy, the contral of insect pests, the medicinal and
insecticidal properties of plant materials and indigenous knowledge
system management,




