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ABSTRACT RESUME
Farmers' knowledge and perceptions of insect pests @&fsantg, S. K., Mensan, G W. K. & Wanaca, E.. La
yam were studied between July 2000 and October 2001 gonnaissance et les perspicacités d'agriculteurs d'insectes
the Northern Region of Ghana using structured interviewavageurs d’ignameDioscoreaspp) et leurs pratiques
(questionnaire) and diagnostic surveys.survey of 130 de contrdle indigénes dans le nord du Gharizes études
farmers randomly selected from 10 yam-growing district®taient entreprises entre le Juillet 2000 et I'Octobre 2001
of the Northern Region showed a wide range of ages (2@ur la connaissance et les perspicacités d’agriculteurs
86 years, average 50.3 years). Over 80 per cent of thkinsectes ravageurs d'igname dans la région du nord du
farmers were above 40 years of age with an average ¢fhana adoptant les interrogations structurées (le
25.6 years of farming experience. Land holdings fouestionnaire) et les enquétes diagnostiques. Une enquéte
these farmers were small, averaging 2.8 acres (range Ode 130 agriculteurs choisis au hasard de dix districts
12 acres). Most farmers were illiterate, because 88 p@roducteurs d'igname de la région du nord révélait de
cent had not received formal education. Farmers identifiegrande envergure des ages (20-86 ans, moyen 50.3 ans).
yam pests as one of the major production constraint®lus de 80% d'agriculteurs avaient de plus de 40 ans d’'age
Pests mentioned by farmers as causing the most serioagant une moyenne de 25.6 ans d’expérience agricole.
damage in the field and storage, and confirmed byes possessions de terrain pour ces agriculteurs sont
diagnostic surveys, included scale insédpidiella hartii  petites, atteignant la moyenne de 2.8 acres (variation 0.5
CKll; termite, Amitermes guineensiSands; tuber beetle, - 12 acres). La plupart d’agriculteurs sont analphabétes,
HeteroligusmelesBillb; mealybug,Planococcusspp.; leaf comme 88% n’ont pas suivi de cours formels. Les
beetle,Crioceris livida Dalm; and millipedeHabrodesmus agriculteurs identifiaient les ravageurs d'igname comme
sp. Despite the high level of pest awareness, most farmedfsn de contraintes principales de production. Les
(97%) did not practice any type of pest control becausgavageurs mentionnés par les agriculteurs comme causant
they lacked appropriate control methods. Only 3 peles dégats les plus sérieux aux cultures aux champs et en
cent of them reported that they had used traditionadtockage et confirmé par I'enquéte diagnostique
methods of control such as wood ash, cow dung and aqueassmprennent: le coccidéspidiella hartii Ckll; le termite,
extract of dawadaweRarkia biglobosa(Jacq) Benth, pod Amitermes guineensiSands; le coléopteréfeteroligus
or fruit. It is important to improve farmers' pest melesBillb; I'aleurode, Planococcusspp.; le coléoptére
management abilities by providing them with field de feuilles,Crioceris livida Dalm; et le mille-pattes,
diagnostic tools and educational materials through farme#abrodesmusp. Malgré la prise de conscience élevée de
field school. This will help them to acquire basic knowledgaavageurs, la majorité d’agriculteur (97%) ne pratiquent
of pest identification and key concepts of pest control tpas aucun type de maitrise de ravageur parce qu'ils
enable them to become independent decision-makers. manquent les méthodes de maitrise appropriées. Seulement
3% d’entre eux signalaient I'application de méthodes
traditionnelles de maitrise telles que la cendre de bois, le
fumier de vache, et I'extrait aqueux de la cosse, ou du fruit
de dawadawd&arkia biglobosa(Jacq) Benth. Il est
important d’améliorer la capacité de I'agriculteur de lutter
contre les ravageurs par la fourniture des outils de diagnostic
sur le terrain, et les matériels de vulgarisation a travers
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I’école d’agriculteur sur le terrain. Ceci peut les aider a

acquérir la connaissance de base d’identification de

ravageur, les notions fondamentales de la lutte contre les
Original scientific paper Received 01 Feb 2005; revised ravageurs, pour leur permettre de devenir des décideurs
13 Nov 2006. originaux.

Introduction income for farmers from local trade and revenue

Yam, which belongs to the family Dioscoreaceaffom export. Howeveits production is confronted
is probably one of the oldest groups
among the angiosperms (Orkwor
1998). Itis believed to have originated
in the tropical areas of three separate
continents: Africa, Dioscorea
rotundataPoir, D. cayenensidéam.,
D. dumetorum(Kunth) Pax; South
EastAsia, D. alatalL., D. esculenta
(Lour.) Burkill; and SouttAmerica,D.
trifida (L.) (Ayensu & Courseyl972;
Coursey 1976). In Ghana, most
cultivated yam are cultivars db.
rotundata(white yam) and. alata
(water yam). Although yam is
cultivated all over the countriarger
proportion (> 60%) is produced in
Northern and Brond\hafo regions
(Nyanteng, 1978). Other areas where
yams are produced in Ghana include
EasternAshanti, Volta, and Upper
West regions (Fig. 1). From thes
areas, yam is transported all over thg
country (Nyanteng, 1978).

In Ghana, yam is processed into
various types of food such as fufu;
boiled, roasted or grilled yam; mashed
yam; and chips. Compared to other

food crops such as cassava arf@ Cape Coast
plantain, yam tubers have better

storability. Hence, farmers and[ rzzeap

retailers store them either in the 1 Bek 5. ZmguTatade 9. favelagyNanton
ground or on racks in farm stores ang 3 et e £ Yend 10, GusbiegKarags
are gradually released onto the market, s. Marba ;j .L";?"*m, . :; ;*;f,:;"f“
particularly during the lean seaso 13, Wert Mareprusi

(i.e., between March and Jun&am,

therefore, contributes to food securityrig. 1. Map of Ghana showing districts in the Northern Region that
in Ghana, in addition to generating Wwere surveyed.
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with many constraints including pests andyam-growing) zones in northern Ghana, and to
diseasesYam is attacked and damaged by fieldji) interview farmers to collect information on their
and storage pests wherever it is grown in Gharkmowledge and perceptions of yam insect pest
and elsewhere, resulting in yield and storageonstraints and their indigenous control methods.
losses (@ylor, 1964; RNS, 1978;Akinlosotu,
1985; Emehutet al, 1998). Materials and methods

Although yam plays an important role inThe study was in the Northern Region of Ghana,
meeting the food needs of the rapidly increasingithin latitude 8-10° 40' N and longitude 0 30' E, 3'
human population in Ghana and ensuring foow. The annual rainfall of the area ranges between
security in general, very little attention has been069 and 1253 mm. The survey covered 10 yam-
given to its pest problems and their controfrowing districtsTolon-KumbunguWest Gonja,
interventions. Hence, farmers continue to losBole, East Gonja, Nanumba, Savelugu-Nanton,
substantial part of their produce or revenu&rendi, Gushegu-Karaga, Zabzugatdli, and
through the activities of these biotic agentsaboba-Chereponi (Fig. 1). The districts were
(Taylor, 1964;Wood et al, 1980;Akinlosotu, surveyed between July 2000 and October 2001
1985). Howeverconsidering recent interest inwhen yams were growing in the fieldd fully
producing exportable yams, food security and igtructured questionnaire was used to interview
enchancing income generation of resource-pogelected farmers from the 10 districts. Between 10
farmers, including women (poverty alleviation) inand 20 farmers were selected in each district
Ghana, it is imperative to develop appropriatehrough the assistance of agricultural extension
technologies to manage these pedtaecessary agents (AEAs) and interviewed individuallihe
prerequisite to achieving these aims is to obtaiguestions centred on personal histdigtory of
precise information on the incidence, distributioncultivation, planting materials, problems of pests
abundance, and pest status of the differerind diseases and their control interventioAs.
species of pests associated with yam at differedtal of 130 farmers were interviewethereafter
locations (ecological zones). a diagnostic survey was used in their farms to

Understanding the farmers' awareness of cragcord the incidence of disease and damage
pests and traditional pest control will facilitate thecaused by field pests by randomly selecting 30
introduction of appropriate control strategiegplants (mounds) from each farmer's field for
(MattesonAttieri & Gagne, 1984Atteh, 1984; thorough inspection.
Thurston,1992; Chitere & Omolo, 1993). Because yam farmers in the Northern Region
Indigenous pest control practices need to bstore yam in barns (constructed using local
documented, tested, adapted, and promoted t@aterials) in their farms after harvest, a second
farmers with other integrated pest managemeafiagnostic survey focused on storage pests
(IPM) measures, because the efficiency of smalbetween December 2000 and March 2094am
scale farmers probably improves through gradu@arns of some farmers in téest Gonja, Zabzugu-
modifications of their agronomic practices rathematali, and Saboba-Chereponi districts were
than through radical changes to 8tatus quo inspected to record pests attacking the yams in
Moreover local names for pests and diseases, anfiorage. One hundred yam tubers were selected
details on indigenous pest control methods neegt random from each barn for thorough
to be compiled so that researchers and extensieRamination. In addition, field damage by yam
workers can communicate with farmers. tuber beetle and millipede was assessed from the

The study therefore, aimed to (i) collect, selected tubers. Specimens of termite and tuber
identify and characterize arthropods and othaseetle found attacking yams were sent to the
pests associated with yams in different ecologicahternational Institute offropical Agriculture
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(IITA), Biological Control Centre foAfrica, History of cultivation

Cotonou, Republic of Benin, for identification. The area planted to yam per individual farmer
ranged from 0.5 to 12 acres, but most (63%) had
Results and discussion between 2 and 4 acres of yam farm. This agrees
Socio-cultural background of farmers with Steiner (1982) who reported that most farmers

The results of the survey showed a wide range @ sub-SaharaAfrica (80-90% inWestAfrica)
ages (20-80 years, mean 50.3 years) among farmérsve smallholdings of less than 2 ha where their
growing yam with an average of 25.6 years (rangmain objective is subsistence from sheer necessity
2-70 years) of farming experience. Eighty-threelso, 87.9 per cent of the farmers were found to
per cent of the respondents were above the agbtain their planting materials from their own farm,
of 40. Therefore, to increase and sustain yarn0.6 per cent from the market, and 1.5 per cent
production in northern Ghana, the youth must b&rom friends. The consequence is that planting
encouraged and motivated to go into yam farmingnaterial is often of low qualitypeing infected with
Ninety-five per cent of the respondents werdungal or bacterial diseases, viruses or nematodes
males married with number of wives rangingor both (Nutsugaletal., 1998). Howeverthey
between 1 and 7, and family size between 2 andid not know whether the source of seed yam
17. Large family sizes were found to be beneficiatould influence the incidence of pest and disease
to them because they contribute to their labouin their yam fields. It was also observed that
force in farming activities. The survey indicatedfarming activities in yam cultivation (land
that farmers obtain 25 per cent of labour fronpreparation, mounding and planting) normally
family, 65.6 per cent from seasonal or hired laboubegin in October (i.e., toward the end of the rainy
and 4.7 per cent from friends. season) and end in May of the following year
Diverse ethnic groups (Dagomba, GonjaBecause the rainy season in Northern Ghana is
Basare, Safaliba, Dagati, Mo, Bono, Kokombabetween May and October and yam needs about
Chokosi) were represented in yam cultivation irb months of rainfall for optimum yield, farmers in
Northern Region of Ghana. Howeyepme of the Region time their planting to coincide with
these ethnic groups were found to be settlethis period. Over 94 per cent of the farmers
farmers. The illiteracy level amongst the farmersgractised cultural methods such as mulching,
was high because 88.1 per cent of the respondetisiking and weeding, and thought such practices
were illiterate, 6.8 per cent had received elementaiyfluenced the incidence of pests and diseases,
education whilst 5.1 per cent had secondarparticularly millipede and tuber beetle infestation.
education. Therefore, the literate youth,
particularly those who have had training inProduction constraints
agriculture, should be encouraged and motivated Farmers showed a deep understanding of the
to gointo farming. Because they would be able tarop ecosystem and the constraints that limit
interact effectively with the researchers ancproduction. Production constraints were many
extension agents, and easily adopt newlwand included declining soil fertilifyack of credit
generated and proven technologilso, literate  facilities, lack of transportation to market centres,
farmers would be interested, willing and able tdnaccesible roads to areas of production, high crop
access credit to expand their farms. For instancperishability due to lack of storage facilities, high
Goodell (1984) stated that a major bottleneck iost of labourunpredictable weathehigh cost
international pest management research angf planting materials, and pests and diseases
extension in th&hird World was translating IPM (Tetteh & Saakwa, 1991). In all the surveyed areas,
messages into a language that can be understoggkr 90 per cent of the farmers reported that they
and applied by farmers. had pest problems &ble 1). Insects were
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TABLE 1

Pests Mentioned by Farmers as Damaging ThaimYn the Field and t8rage in Nothern Region of Ghana in a
Survey Between July 2000 and October 2001

Pest % of farmers Where is it a Nature of damage Rank Available contol
reporting problem? method
Scale insect 93.7 Field and storage  Suck sap from tuber 1 Dawadawa,
ash, cowdung*

Termite 87.0 Field and storage  Tunneling and nesting 2 Nil

in tuber
Tuber beetle 93.8 Field Create large holes on 3 Nil

tuber
Millipede 82.8 Field Create small holes on 4 Nil

tuber
Mealybug 57.4 Field and storage  Suck sap from tuber 5 Dawadawa,

ash, cowdung*

Leaf beetle 100 Field Eat tender leaves and 6 Nil**
tips of vines

Cricket 10.9 Field Eat tuber/seed and cut 7 Nil
vines

* 3% of farmers use wood ash, cowdung and aqueous extract of dawadawa pod to control scale insect and mealybug
on seed yam before planting.

** Some farmers said that they pray for rain to fall and wash down leaf beetle when they observe high infestation on
their fields.

!Rank: 1 = the most damaging pest; and 7 = the least damaging, according to farmers.

recognized as the most important constraint. Somgnongst those who cultivate yam along big rivers
pests mentioned as infesting or damaging yanduch as Daka, Oti, Black aidhite Volta. The
in the field and in storage, included tuber beetlayber beetle and termite were identified as
leaf beetle, millipede, mealybug, scale insectdeteroligus melegBillberg) (Coleoptera:
termite, and cricket. They ranked scale insecgcarabaeidae, Dynastinae) aAdmitermes
termite and tuber beetle as the three most importagitiineensis(Sands) (IsopteraTermitidae),
yam pests. They thought that damage caused yspectively HoweverTaylor (1964) reported that
the scale insect and termite adversely affegbur species of yam beetles (ke.meles, H. appius
sprouting, whilst tuber beetle damage also affe®|ug, Prionorcytes ufopiceusArrow, andP.
the market value of yam. Except for crickets, altanaliculusArrow) are known to attack yams in
the pests mentioned were identified as the&opicalAfrica and are particularly significant in
potential field and storage pests by the diagnostig/est Africa. Scale insect and mealybug
surveys (@bles 2 and 3). infestations of stored yam were widespreab(@
Yam tuber beetle damage appeared to be tl§ Eighty-six per cent of the farmers could identify
major constraints to yam production at someind name some important yam pests in various
locations in East Gonja, Saboba Chereponi, Bol¢ganguages. Moreovegsome farmers were able to
and Savlugu-Nanton districts (Fig.1); particularlydetermine the stage of the crop at which some
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TABLE 2

Incidence andAbundance ofField Insect Pests ofarh in Nothern Region of Ghana During the 2000 and 2001
Cropping Seasons

District/Zone Yam leaf beetle Yam tuber beetle Millipede Termite Mealybug
% of stands score (0-9)
Larvae/Standl Scoré Adult/ Holes/ Adult/ Holes/ infested

(1-5) mound tuber mound tuber

Nyankpala 3.4 (0-25) 23 0 0 1.8 1.4 0 0
Wantungu 3.7 (0-24) 24 0 0 1.4 0.9 0 0
Tolon 3.5 (0-22) 23 0 0 1.1 2.5 0 0
Kumbungu 6.3 (0-49) 25 0.2 0.4 2.0 2.1 0 0
Saboba 0.6 (0-12) 2.0 0. 0.4 0.3 0.1 3 2.5
Chereponi 3.0 (0-19) 22 0.1 0.1 0.5 0.1 0 1.2
Zabzugu 0.5 (0-6) 20 0 0 0.3 0.3 15 0.7
Bole 0.8 (0-16) 21 0 1.3 0.2 0.2 6 1.0
Nanumba 0.6 (0-25) 24 0 0 0 0 0 0
East Gonja 1.2 (0-25) 20 2.0 4.5 0 0 0 0

! Ranges are in parenthesis

2 Yam leaf beetle damage (to canopy) score: 1 = no damage, 2 = < 10% damage, 3 = > 10% < 25% damage, 4 = >
25% < 50% damage.

3 Mealybug score (per tuber): 0 = no mealybug, 1 = 1-4 insects, 3 = 5-20 insects, 5 = 21-100 insects, 7 = 101-500
insects, and 9 = > 500 insects.

TABLE 3

Percentage of &m Tubers Infested by Insect Pests, Millipede aedebrate in the Field andt&age in Nothern
Region of Ghana During the 2000 and 2001 Cropping Seasons

District Village/ Yam tuber Millipede! Termite Mealybug Scale \ertebrate
Town beetlé insect

West Gonja Delado 28 44 33 48 27 3
Kayereso 86 56 26 6 93 0
Ekumdi | 62 49 4 4 83 0
Ekumdi 1l 91 29 17 62 54 0
Ekumdi 1l 92 46 9 18 41 0
Kalande 4 71 20 17 40 0

Zabzugu- Kukpalgu | 2 46 21 8 44 2

Tatali Kukpalgu I 0 51 29 25 96 10
Kukpalgu Il 1 69 23 31 2 3
Nakpali 0 42 33 10 24 1

Saboba- Sambuli | 38 18 10 32 17 7

Chereponi  Sambuli Il 19 57 5 37 32 2
Sambuli 11l 47 39 8 18 56 0
Sambuli IV 62 39 14 64 4 4
Sambuli V 37 35 25 27 81 7
Nakpando 15 35 0 1 20 3

1 Means percentage of tubers with at least one tuber beetle or millipede damage hole
2 Rats and bush fowl
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TABLE 4

Severity of Infestation by Field andofage Pests ofam in Nothern Region of Ghana During the 2000 and 2001
Cropping Seasons

Tuber beetlé Millipede Termite Mealybug Scale insect
District Village/Town damage
Mean no. of  Mean no. of symptom Mean scoré Mean scoré
holes per tuber holes per tubés, ++, +++) (0-9) (0-9)
West Gonja Delado 3.3 (1-13) 2.6 + 1.9 1.9
Kayereso 10.2 (1-28) 1.4 ++ 1.0 3.5
Ekumdi | 9.1 (1-32) 3.3 + 1.5 3.4
Ekumdi Il 13.2 (1-35) 3.0 ++ 2.1 2.3
Ekumdi Ill 11.1 (1-28) 3.3 + 1.7 4.9
Kalande 1.3 (1-2) 5.7 ++ 2.2 1.2
Zabzugu-atali  Kukpalgu | 3.0 (2-4) 3.1 + 1.3 3.5
Kukpalgu I 0 3.3 + 1.9 6.8
Kukpalgu 111 3.0 (1-3) 6.3 ++ 2.5 3.0
Nakpali 0 3.5 ++ 2.5 2.8
Saboba- Sambuli | 2.1 (1-6) 1.4 + 1.8 2.9
Chereponi Sambuli Il 2.6 (1-8) 4.2 + 1.6 3.2
Sambuli 1l 3.9 (1-18) 3.9 + 1.8 3.9
Sambuli IV 3.2 (1-16) 2.9 + 2.3 4.0
Sambuli V 3.4 (1-9) 3.0 + 1.4 5.0
Nakpando 2.9 (1-5) 4.2 + 3.0 3.4

! Ranges are in parenthesis

2 means 0 = no mealybug/scale insect, 1 = 1-4 insects, 3 = 5-20 insects, 5 = 21-100 insects, 7 = 101-500 insects, and
9 = > 500 insects.
Termite damage to yam tuber: + = slight damage, ++ = moderate damage, +++ = severe damage.

pests attack the yam. The above information isnay escape their attention (Harris, 196dn Huis,
useful because it would facilitate the interactiorNauta &Vulto 1982; Bentleyl 992; Nutsugalet
between scientists, extension agents, and farmes., 1998).

Over 40 per cent of the respondents did not
know about mealybug infestation and damageRest control practices
Also, nematode and fungal attack (on foliage) Most (97%) farmers do not attempt to control
were prevalent in moist areas (i.e. areas whicthe pests because they lack appropriate control
become flooded during heavy rainfall) as well asnethods.Although they perceive these pests as
viral diseases, but farmers did not mention any oénemies causing damage to their crops, they do
them as a constraint. It has been reported thabt have any solution to them. Few farmers (3%)
generally farmers have good knowledge abouteported using traditional methods of control such
objects in nature they can easily observe, suchs the use of wood ash, aqueous extract of
as plants and large insects including locusts andawadawaParkia biglobosaJacq) Benth., pod
grasshoppers @n Huis & Meerman, 1997). Less or fruit and cowdung to control some pests,
conspicuous insects such as stem borer larvaarticularly scale insect and mealybug. For yam
and sorghum midge, and natural enemies as wd#af beetle, some farmers believed that rain could
as plant diseases caused by bacteria and virusesntrol them because it washed them away
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Therefore, they pray for rain to fall whenever they NRCRI, Nigeria. _ _
detect high infestation on their fieldsll the Goodell, G (1984) Challenges to international pest
- management research and extension in the Third

respondents _(farmers) were W'”mg and ready to World: Do we really want IPM to work?Bull. ent.

use any available and proven control strategy Soc. Am.30,18-26.

because yam is one of their major cash crop®arris, K. M. (1961) The sorghum midg&ontarinia

Therefore, it is important to improve farmers' pest Serghicola(Coq.), in Nigeria. SamaruRes. Bull. No
L o 7. (Zaria, Northern Nigeria: Regional Research

management abilities by providing them with field Station).

diagnostic tools and educational materials throughatteson, P C., Attieri, M. A. & Gagne,W. C. (1984)

farmer field school. This will help them to acquire  Modification of small farmer practices for better pest

basic knowledge of pest identification, key ManagementAnn. RevEnt. 29, 383-402.
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concepts of pest control to enable them to become(lggs) vyam diseases in northern Ghana. In
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