AGRICULTURAL EXTENSION OFFICERS’ KNOWLEDGE ABOUT TH E ROLE OF COWPEA
FLOWER INSECT VISITORS AND THE EFFECTS OF PESTICIDE CONTROL MEASURES ON THE
INSECTS IN CENTRAL REGION OF GHANA.

WISDOM HARRISON K. HORDZI %, MARY BOTCHEY ? AND MENSAH, B.A®

Ynstitute for Educational Development and Extengi&DE); University of Education, Winneba. P.O. B2,
Winneba. Ghanavisdomhordzi@yahoo.cowr wisdomhordzi2@yahoo.com
’Department of Human Biology, University of Cape €o&hana
3Department of Entomology and Wildlife, Universitiy@ape Coast. Ghana

ABSTRACT

The study was undertaken to assess the knowldd@ggrigultural Extension Officers about cowpea flawnsect
visitors and the effects of pesticide control measwn the insects in three districts in the Cdniagion of Ghana.
Data were collected from 50 Agricultural ExtensiOfficers of the Ministry of Food and Agriculture QWA) from

three political districts by using questionnaireh€el questionnaire which was developed using infaonarom

reviewed literature contained both open-ended alodecended items on information pertaining to tkeespnal

data, knowledge on cowpea flower insect visitord aowpea insect pest control measures. In eachsifjnof

Food and Agriculture (MOFA) district office, onefioér was put in charge of administering and cdilec of the

questionnaires. A random sampling technique wad.uBee Extension Officers considered bees (mearB86) and
lepidopterans (mean of 1.73) as the insects that wisited cowpea flowers. Also 90.91% (40) and. 8% (30) of
the Extension Officers considered bees and lep&taps respectively as pollinators. Furthermore,6886 (39) of
the respondents indicated that pollinators trangbeilen grains from the anther to the stigma. M#jorof the

respondents (mean of1.95) considered increasetl dewfincreased crop yield as the benefit of patiion. Almost
all the Extension Officers had low personal knowkedf pollinators. Therefore, government shouldlude

introductory courses on pollination and pollinatarssolving pollinator identification and conservati at all levels
of education.

Key words: Agricultural Extension Officers, Knowledge, Pabition, Predator, Cowpea

INTRODUCTION

True farming system, defined as the establishmé&ahaartificial ecosystem to yield a staple foogEly (Reed,
1977) first emerged on earth during the Early Nbiiperiod in Northern Europe (Cowan and Watsd#92).
From this period onwards it seems clear that fagnhias continued to evolve and developed up to tbsept day,
and no doubt will continue to do so (Jennings aackRam, 2001). Agricultural extension necessariered after
the establishment of “true” farming, but exactlyemhand what brought about its inception is uncleagt least, is
straying into unchartered territory (Jennings aadkham, 2001). The term “extension” and its usthanEnglish
language seem to have come into existence in Britathe 1840s to describe the function of extegdiniversity
research results to the community (Van den Ban ladkins, 1996). The potential for broad scale infation
transfer occurred for European agriculture with tisenmercialization of printing press (Porter, 200Dhis was
demonstrated in England where 20,000 publisheskt@éimerged during the publications in the 1790s€P32000).
The proliferation of agricultural print media as aarly form of agricultural extension contributeckatly to the
emerging agricultural landscape up to the late ${08nnings and Packham, 2001). The emergencdesfsion as
an off-farm profession, along with the agriculturesearch and development sector, has caused ghective
agenda for the on-farm domain and the off-farm danmta be separate entities that exhibit varyingrdeg of
mutual independence and exclusivity (Jennings awkiam, 2001).

The primary responsibility of an Agricultural Exsan Officer is to keep farmers informed about new
developments in the agricultural sector. (Careersec
http://www.careers.co.Za/displaycmetem.asp?striggmmE=Occupations&striB).It was further written at the
website that as an agricultural extension officere needs to use a variety of methods to reaclathgers. For
example, organizing study groups for farmers, farmiays, demonstrations, lectures and literaturaval as
informing the media. It further stated that the i&gltural Extension Officer also needs to make peas visits to

farmers to discuss new developments. An Agricultwficer also propagates farming and development

programmes aimed at reaching marginalized farmethase who have little access to information armsion
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services. This is done in collaboration with therflag communities, helping them to help themsekleebecome
more self-reliant and independent (Careers.co.za:
http://www.careers.co.Za/displaycmetem.asp?strigmE=0Occupations&strlb.

The Extension Officer needs to think about the degsf participation that is appropriate for anygseanme. So
what is the main role of the agricultural Extensiofficer in the development of the community? Henee can say
that the Agricultural Extension Officer needs tentify strategies for the appropriate level of jgiptation for
different sections of the community. One of sudfategies is to help farmers understand the rolowfer insect
visitors and pollinators on various crops in thencounity. Pollination is the transfer of pollen graifrom an anther
to a receptive floral stigma (African Pollinatorstiative, (API), 2003). Abrol (1997) described [whtion as the
transfer of pollen grains from male to female rejuctive structures of plants. Pollination takesplay means of
animals (pollinators), wind and water. Some plaaiso exhibit self-pollination. Pollinators are ongmms that
transfer pollen grains from the anther to the stigoh the same flower or different flower of the saplant or
another plant of the same or closely related spemsulting in fertilization. Eardley (2002) coreid biological
pollinators as animals that provide pollinationvé®s. Thus, according to Eardley (2002) animat trovide
plants the services that cause fertilization or emeent of pollen to receptive stigma of another ke called
pollinators. No animal pollinates flowers delib&lgt They visit flowers for food, in the form of ctar, pollen and
plant oils. Pollination precedes fertilization afedtilization results directly in the plant prodogi seeds and fruits
(API, 2003). Such pollinators can be insects sulbees, butterflies, moths, fruit flies, ants, veasnd beetles
(Abrol, 1997). Mammalian pollinators are mainly nmemd bats (Abrol, 1997).

Pollination is an essential ecosystem service. étimated two-thirds of all flowering plants depeowl animals,
largely insects for pollination services. For th@dants, the pollinator can be as critical as light water (API,
2003). Therefore, pollination is a vital link in toeal communities, connecting plants and animalkey and
essential ways. Cross-pollination by insects iy &y to the survival of many flowering plants. Te§l957) also
observed that insect pollination is an essentid in the ecological global chain. It has beennmested that more
than 100,000 species of wild plants depend upagcisgor pollination and reproduction (Teale, 199%e absence
of insect pollinators would have a drastic effegtrmn- cultivated areas, because most of the sdilifig and soil
enriching plants would disappear. Again, pollinatimay be needed by many wild species to produdis fand nuts
that are eaten by birds and small mammals. Thggctrpollination is of utmost importance for contition and
propagation of plants, which maintain environmentality.

With no reservation it can be said that the rol@dafinators on cultivated plants is very importamat Agricultural

Extension Officers need to have in-depth knowlefgié so that they can appropriately advise farnesg<o how
they can deal with pollinators and flower inseditairs on the field without destroying them. In ooommunities,
there will be significant population changes oviéiedent periods of time which will mean that ant&xsion Officer
will need to embrace various strategies to achibeeappropriate level of participation in agricuétuprogrammes.
However, researchers consider Extension Agentdrastidutions to be ineffective and unclear abowtittmandate.
This makes researchers reluctant to work with thdawever, when researchers work with Extension Agethey

tend to look down upon them and view them as Itlere than available manual labourers, and thitud# is

strongly resented by the Extension Agents (Kaimpwli®92).

Statement of the Problem

There seems to be a controversy over the methpdlliiation of cowpea. Whilst one school of thoughhsiders it
to be self-pollinated (Bubel, 1987; Davis, Oelkgli@ger, Doll, Hanson, and Putnam, 2003; and Asjw909
another school of thougHtas it that it undergoes cross-pollination (Mackied Smith, 1935; Buchmann and
Nabhan, 1996) whereas yet another school of thoughtt that it undergoes both self- and craséination (Vaz,
De Oliveira, and Ohashi, 1998; and Asiwe 2009). &@mple Purseglove (1974) asserted that cowpea can undergo
both self- and cross-pollination. Therefore, inifdahia with its dry climate cowpeas are consideaédost entirely
self-pollinated; in humid areas in the United Staa@d Nigeria considerable cross-pollination occlire pollen is
sticky and heavy, indicating that the plant is wotd-pollinated (Mackie 1946, and Purseglove, 19Fdythermore,

it has been established elsewhere that the covipears are often visited by honeybees or bumbles lfRebbins,
1931) and various other insects that forage updh tie nectar and pollen. Meanwhile, Mackie andtBr{i935)
thought that bumblebees are the primary pollinatBrschmann and Nabhan (1996) confirmed this statérg
stating that bees pollinate cowpea. However, déursearch through the literature does not rewveatarrent work
indicating the actual mode of pollination of cowpathe main insects that visit the flowers. Therstas that the
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literature on cowpea pollination and flower insesitors in Africa and for that matter Ghana is abhnon-existent.
This appears to worsen the confusion among Afrazach Ghanaian research scientists as to what isctib@l mode
of pollination of cowpea and what are the insebts normally visit the flowers. Even if cross-podtion takes
place what are the agents and to what extent. Tipesstions appear not to have any emphatic andvamrsthe
African and Ghanaian scientists. In Africa for thaatter Ghana, Agricultural Extension Officers degpeon
research scientists for scientific information tlimtmade available to farmers. Hence, the questoonce the
research scientists themselves do not have any aiomnswer to the mode of cowpea pollination are rhain
flower insect visitors as well as to what exterdss-pollination can occur then what knowledge iilable to the
Agricultural Extension Officers to be transferredl the farmers. Furthermore, the concern is thabhfnaian
Agricultural Extension Officers have some knowleddgeall about pollination biology and the typesirgects that
visit the cowpea flowers, how is it impacted to fhemers in order to promote high yields of cowpdance, this
study attempted to investigate Agricultural ExtensDfficers’ knowledge about cowpea flower inseisiters and
the effects of pesticide control measures on thedts in three districts in the Central Region b&Ga.

Objective

Thé objectives of the study were to find out thewledge of Agricultural Extension Officers about:
» the role of cowpea flower insect visitors in thebstricts in the Central Region of Ghana,
» the effects of pesticide control measures on thwedl insect visitors.
» Extension Officers’ perceptions about the role alfipators and pollination.

Research Question
What knowledge do Agricultural Extension officerave about cowpea flower insect visitors and theotsf of
chemical applications on the insect visitors?

Hypotheses
* All the Agricultural Extension Officers have thensa level of experience.
» All the Agricultural Extension Officers have thexsanumber of farmers under them.
* There is no difference in the response of the Adpical Extension Officers concerning the knowledde
issues related to cowpea pollination as well asefferts of pesticide application on useful cowfleaver
insect visitors.

METHODOLOGY

The population

The population of the study consisted of AgrictdtuExtension Officers of the Ministry of Food aAgriculture
(MOFA) from three administrative districts (Agoriawutu — Effutu - Senya and Gomoa) in the Centrali&e of
Ghana. The total number of Extension Officers fritlv three districts was 104 (32 from Agona Distr8 from
Gomoa District, and 30 from Ewutu- Effutu- Senyatict).

The instrument

The instrument for the study was questionnaire. Thes were designed using information from reviéwe
literature. The first section of the instrumentlecled information pertaining to the personal dzftthe Extension
Officers (respondents). The second section coliedtga on the knowledge of respondents on cowpeeflinsect
visitors. Finally, the third section sought infortio& on cowpea pest control in relation to cowpleavér visitors.
The instrument contained both open-ended and @oded items. Most of the close-ended items involwedtiple
choices. In order to make the items as easy ashp@der respondents to understand and responsotoge of the
items demanded the respondents to simply agresagrée with statements. In this case ratings b#1= majority
disagreed, 1.50 = 50% agreed and1.6- 2 = majogityead were used.

Sample, sampling and data collection

Therefore, 14 Officers were sampled from Gomoaidistout of total of 30), 20 Officers from EwutufEtu-Senya
district (out of 42 officers) and 16 Officers froAgona district (out of 32 officers). Proportionalndom sampling
was used where 16 respondents were sampled fromaAQstrict (out of total of 32), 14 from Gomoa Dist (out
of total of 30) and 20 from Ewutu-Effutu-Senya Dist (out of 42 officers). Hence, in all 50 respents were
sampled. The Extension Officers were located invilmgous farming communities of each district ahd District
offices. However, those in the communities visd District Offices from time to time to report toeir superiors. In
each Ministry of Food and Agriculture (MOFA) DistriOffice, one Officer was put in charge of adni@isg the
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questionnaires. The Officer randomly selected redpots from the district office as well as those thwe

communities who visited the offices. For those wisited the offices the lead Officer ensured that af them that
he/she met in the office was given a copy of thestjannaire. This was done until the required nunfitmen each
district was obtained. The lead Officer again adle the filled questionnaires back from his/hdieagues. The
researcher later went back to each District Officeollect the filled questionnaires. The instruinemas pilot-tested
with 10 Agricultural Extension Officers. Those iterfound to be inappropriate were either modifieddmpped
before moving on to administer the instrument tepomdents. Out of the 50 questionnaires given outhé

Extension Officers, 44 (88%) was retrieved.

Analysis of data
The data were analyzed using descriptive and enfél statistics. The descriptive statistics usexte means,

frequency distributions, and percentages. In soase< chi-square analysis was used to compareffagedces in
the responses between the observed and expectegbval

RESULTS
Majority (86.36) of the respondents were malesoAfaajority were between 26 and 45 years of age.

From Table 1, majority of the respondents (81.82dfnined Certificate in Agriculture followed by Digna in
Agricultural Extension (13.64%). For experience, 9096 of them had been providing extension servioe$-10
years whilst 18.18% had been doing it for 16-20rgedhe differences between the observed and esgbect
responses were very highly significagt € 41.46, P = 0.001) (Fig.2). Also, 45.45% of thetension Officers
claimed that they had 1-20 farmers under them wBRs73% did not know the number of cowpea farmarger
their operational area. Differences between themesl and expected responses were very highlyfisigni (2 =

33.46, P = 0.001) (Fig. 3).
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Tablel: Highest academic/professional qualificatin of the Agricultural Extension Officers

Academic/professional qualification Freq. % Freq
General Certificate in Agriculture 36 81.82
Diploma in Agricultural Extension 6 13.64
B.Sc. in Extension in Farm Management 2 4.55
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Table 2 Respondents’ perceptions about insects that visit apea flowers

Item/response Mean SD
This insect visits the cowpea flowers
Bees 1.86 0.35
Lepidopterans (butterfly and moth) 1.73 0.45
Flies 1.23 0.42
Ants 1.45 0.50
Wasps 1.32 0.47
Beetles 1.32 0.47
Thrips 1.36 0.49

Key: 1 — 1.4 = Majority disagreed; 1.50 = 50% agret 1.6 - 2 = Majority agreed.

Concerning which insects do visit the cowpea flayérees registered a mean of 1.86 and lepidopteegistered
1.73. All the other insects registered means keas 1.5 (Table 2)

In responding to what specifically some selectegdts do on the cowpea flowers, 90.91% (40), antiB88 (30) of
the Extension Officers considered bees and lepaaps respectively as pollinators whilst 54.55%) g 68.18%
(30) of them considered thrips and flies respebtias pests. Generally, large numbers of the EidarSfficers did
not respond to show whether some of the insectpraators, pollinators or pests. Also, low figunesse scored in
considering the insects as predators (Table 3).t#dl Extension Officers responded that they everdhef
pollinators (Table 4 a). Also, 88.64% (39) of thetdhision Officers who agreed to have ever hearpotifnators
indicated that pollinators transfer pollen graimeni the anther to the stigma. Meanwhile, 11.36% dbYhe
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Extension Officers were of the opinion that poltova harm or destroy flowers (Table 4 b). All oéth stated that
insects cause pollination (Table 4 c).

Table 3: Respondents’ views about the role of sone®wpea insect flower
visitors on the flowers

Item/response Predator Pollinator Pest Do not know
% Freq % Freq % Freq % Freq
Bees 4.55 90.91 0 4.55
Lepidopterans 0 68.18 13.64 18.18
Flies (dipterans) 0 0 68.18 31.82
Ants 36.36 0 18.18 45.45
Wasps 13.63 13.64 18.18 54.55
Beetles 18.18 0 27.27 54.55
Thrips 4.55 0 54.55 40.91

Table 4: Respondents’ Knowledge of pollinators.

Item/response Freq % Freq
a) Have you ever heard of pollinators?
Yes 44 100
No 0 0
b) What role do pollinators play on flowers?
They transfer pollen grains from anther to stigma 9 3 88.64
They destroy flowers 5 11.36
They feed on flowers 0 0
They guard flowers against pests 0
c) Do insects also cause pollination?
Yes 44 100
No 0 0
40 7 36.36
ol i
@ 35 31.82
L
& 30 -
525
w
8 20 - 18.18
>
W, | 13.64
o
10 -
S
> 5 4
3 0 0 0
= 0 . : : : : : :
© < 40 40-50 51-60 61—-70 71—-80 81-—90 91-100
Rating (in percentages)
Fig. 4: Extension Officers’ rating of their personal knowledge
about pollinators

22



Table 5: Respondents’ perceptions about benefitd pollinators

Item/response Mean SD

This is a benefit of pollination

Increased fruit set / increased crop yield 1.95 0.21
Increased seed viability 1.50 0.51
Faster growth of plants 1.23 0.42
Reduction in fruit drop 1.14 0.35
Enhanced resistance to diseases 1.18 0.40
Increase in oil content in oil seed crops 1.0 0
Increase in the number and size of seeds 1.18 0.40
Formation of more nutritive and aromatic fruits 1.0 0

Key: 1 — 1.4 = Majority disagreed; 1.50 = 38 agreed; 1.6 - 2 = Majority agreed.

When asked to rate their knowledge about pollisatd6.36% (16) rated themselves 51- 60%, 31.82%pétiple)
rated it 40 -50% and 13.64% (6 people) rated & than 40%. The differences between the observeegmected
responses were very highly significagi € 41.49, P=0.001) (Fig. 4).

In table 5 also, 1.95 of respondents considerete@sed fruit set/increased crop yield while 1.5idatkd fruit
viability as benefits of pollination.

Talking about farming practices that are harmfufléaver visitors/pollinators, pesticide applicatisnored a mean
of 1.95 while all the rest of the points scoredlgsgn 1.5 (Table 6).

Table 6: Distribution of Respondents knowledge abdufarming practices that ca
causes harm to flower visitors / pollinators
Item/response Mean SD
This is a farming practice that causes harm to flowr visitors / pollinators

Pesticide application 1.82 0.40
Weeding the undergrowth of the crops 1.18 0.40
Mixed cropping 1.05 0.21
Harvesting 1.0 0
Key: 1 — 1.4 = Majority disagreed; 1.50 =®% agreed; 1.6 - 2 = Majority

agreed.

All the Extension Officers agreed that farmers needhe training in the knowledge of pollinators atheir
usefulness. On whether the training is done forfdreners 86.36% of the Extension Officers responiethe
affirmative while 13.64% responded in the negati@encerning reasons why cowpea farmers should Bengi
training in the knowledge of pollinators and thesefulness, the Agricultural Extension Officersidaded that it:

* will enable the farmers to know the importance oflipators so that they will not destroy them thgbu

any pest control means,

» is because the farmers do not know the differehetéseen pests and pollinators,

» will help the farmers to know how to identify pailtitors and other useful insects, and

* due to the fact that farmers do not know much apollinators and their usefulness.

The extension officers who agreed that they takedhmers through training on the importance ofipators stated
the following topics as those that they take thenfxs through:

* insect pest control measures,

» types of pollination agents,

» the right time to spray chemicals,

» the right dose of chemicals to spray, and

» the need to carry beehives to farms during flowgerin
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The reasons given by the officers who indicated tiey are not able to do the training for the farsnthough they
saw the need for it are that:

» they, the officers themselves have limited knowkedgout pollinators and pollination.

e itis because they, the officers have limited time.

In response to what is done when pests infest ithyes¢ 81.82 % (36) of the Extension Officers asskthat the
crops are sprayed with chemicals. Out of the numider agreed on chemical applications, 19 (52.7886) Hl

(30.56%) indicated that chemicals are sprayed amcktwice respectively (Fig. 5). About the effestschemicals
on insect pollinators, all the extension officeggesed that chemicals can kill insect pollinatoralfle 7a). On the
issue of whether other insects apart from pest&kideel all the Extension Officers indicated thatlypthe pests are
killed (Table 7b).
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Table 7: Views of respondents about some facts caraing chemical application and its effects on ins#s in
cowpea farms.

Item / response Freq (SD) % Freq.
a) What are the effects of chemicals on insect piwlators?
Chemicals kill insect pollinators 44 100
Chemicals make insect pollinators to breed more 0 0
No effects 0 0
Do not know 0 0
b) After chemical application are other insects apa from pests killed?
Only pests are killed 36 100
Other insects are also killed 0 0

Concerning flower visitors other than pests that kitled by chemical applications, extension offs&cgenerally
agreed on all the insects except wasps (Table Bhay also agreed that farms are sprayed befoneflog and at
fruiting stages (Table 8 b).

Apart from chemical control, the Agricultural Exgon Officers could not

agree on any other method presented to them ag beailable to the farmers (Table 9). Meanwhilepfthem
agreed that the farmers are advised by agricultffialers on chemical applications.

All the Extension Officers agreed on all the toppresented to them as the topics on which theysadfdarmers
(Table 10).
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Karate, Dursban, Cymbus and Actellic were the npagtular chemicals stated by Extension Officershase that
farmers use in the cowpea farms.

Table 8: Respondents’ Perceptions about some othisisues of chemical spraying in
cowpea farms

Item / response Mean SD

a) This is one of the other flower visitors killedafter spraying chemicals

Bees 1.56 0.50
Lepidopterans 1.72 0.45
Wasps 1.44 0.50
Beetles 1.50 0.51
Flies 1.61 0.49
Ants 1.61 0.49
b) This is the stage of plants at which spraying idone

Before flowering 1.68 0.47
At the initiation of flowering 1.32 0.47
At fruiting stage 1.55 0.50
Throughout cropping period 1.09 0.29
Any time pests emerge 1.14 0.35

Key: 1 — 1.4 = Majority disagreed; 1.50 = 50% agred; 1.6 - 2 = Majority agreed.

Table 9: Respondents’ knowledge about existence ather pest control
measures available to cowpea faens

Item/response Mean SD
This is a pest control measure available to farmersther than chemical application

Biological control 1.32 0.47
Use of pest resistance crop varieties 1.41 0.50
Use of cultural practices 1.41 0.50
None above 1.05 0.21

Key: 1 - 1.4 = Majority disagreed; 1.50 = 50% agred; 1.6 - 2 = Majority agreed.

Table 10: Distribution of thought of responénts about types of topics on which
cowpea farmers are advised concerning chémal application

Item/response Mean SD
Yes farmers are advised on chemical application oithe topic:

Types of chemicals to apply for a particular pest 1.91 0.29
Concentration of chemicals to be applied 1.95 0.21
Number of times to spray chemicals before harvgstin 1.91 0.29
Time of the day for application 1.91 0.29
Growth stage of the plants when chemical applicati@an be done 1.73 0.45
Pest population demanding chemical application 1.50 0.50
TOTAL 44

Key: 1 - 1.4 = Majority disagreed; 1.50 = 50% agred; 1.6 - 2 = Majority agreed.

DISCUSSION

In this study, majority (86.36) of the Officers memales. This finding is similar to a researchifig of Uganda
Peoples Congress (1985) that almost all AgricultEraension workers, cooperative extension worlard almost
all veterinary extension workers are men. The fat majority of the Extension Officers fall betwethe ages of
26 and 45 years (Fig.1) implies that they are gtling and energetic to carry on with their worknitar results
were obtained by Munyua and Adams (2006) when #ssgssed the perception of Agricultural Extensiéfic@s
on Integrated Pest Management (IPM) in Uganda.
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In this study majority of the Extension Officersl(82%) obtained General Certificate in Agricultfieable 1).
Such low academic qualification of majority of tlextension Officers can make them a little deficiémt
understanding the scholarly findings of agriculturaesearch officers. Hence, this can negativelyedfftheir
efficiency. This finding confirms what Muchena, \mthe and Atengdam(1999) wrote that about 83% of
Extension Professionals in Ghana hold only a Geatié in Agriculture and they are employed at thehnical
officer level and for most, the possibility of conting their education is practically non-existehAO (1996) also
contended that there is a shortage of well-traigdcultural Extension staff in many developing otiies. Zinnah
et al (1999) also confirmed this by saying that Agriowdtl Extensionists constitute the least-trainedigrof staff in
African agricultural organizations. Their initiabrimal training is usually inadequate, and whersédnvce training
is provided it is often ad hoc and not responsivihé changing nature of extension tasks.

Experience of between 6 and 30 years of providiigresion service by majority of the Officers (Figcan be an
advantage if the officers can learn on the job.t My, even the low professional and academic fication of
majority of them may not have much negative immactheir performance.

The findings indicate that some Extension Officams having very large number of farmers (81+) uridem (Fig.
3). With these large numbers if the Extension @fficare not able to devise any workable strategy they may
not be able to take good care of all the farmeedd, the farmers will be left to practice whatytkeow best to the
detriment of high productivity and the environmeast well as probable pollinators. This finding sedmsurther
deepen the assertion by FAO (1990) that in devetppbuntries the estimated extension staff-to-farmago was
more than 1:2000. FAO/DFID/ODI (2002) also reportieat in the Komenda-Edina-Eguafo-Abrem (KEEA) Dt
of Ghana the Extension Officer to farmer ratio:80D0. Given the low numbers of extension staf€oagpanied by
low levels of training, it is not surprising thattension organizations are functioning poorly irrigd (Zinnahet al,
1999).). A more worryingsituation under this study is the number of office&ho do not know the number of
cowpea farmers under their control (Fig. 3). Thiglifficult to explain, but only to say that it mayean that they
have lost track of their professional job and apénd something else or they do not promote theivailon of
cowpea in their areas of control.

Boateng (2006) asserted that an effective knowledgeagement strategy for Agricultural Extensiorcpice must
aspire to bring the communities of extension expartd farmers together in all the knowledge managémphase
from knowledge creation to utilization. The resultsder discussion show that the Extension Offickrsiot have
much knowledge about the kinds of insects that adiynvisit the cowpea flowers (Table 2).

Furthermore, they did not know or were not sure twdactly the insects presented to them do on thvepea
flowers (Table 3). Meanwhile, Purseglove (1974 desl that the extra-floral nectarines at the lodiske corolla of
cowpea flowers attract ants, flies, and bees, bheavy insect is required to depress the wings exibse the
stamens and stigma. Tarapal (1993) also stated that among cowpea pests thefluaeer thrips,Megalurothrips
sjostedti (Trybom), is the most destructive, attacking theproductive structures of cowpea during plant
development.

It is clear from this study that all the ExtensiOffficers have knowledge of the existence of
pollinators (Table 4a). This is not surprising hbacause the Extension Officers are expected to
have more formal knowledge of a subject matter sscpollination so that they can adequately
educate the farmers on it (Rajasekaran, 1993). iShieecause; insufficient knowledge among
Extension Officers and any pest control operatbmiapollinators and pollination processes can
hinder the conservation and sustainable use ofralapwllinators (Ahmad et al, 2006). It is
encouraging to note that majority of the Extensifficers (88.64%) agreed that pollinators
transfer pollen grains from the anther to the s#gfhable 4b). This is expected because one
expects the Officers to have high level of explicibwledge of the subject of pollination so that
they can advise the farmers. However, it should ls®urce of concern when some Extension
Officers (11.36%) indicated that pollinators degtftowers (Table 4b). Generally, these are
officers who have General Certificate in Agricuumplying that they lack knowledge so far as
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the definition and the role of pollinators are cemed. However, it is consoling to note that all
the Extension Officers agreed that insects alsgegollination (Table 4c). Meanwhile, another
source of concern is the fact that some Extensidiiceds (13.64%) rated their personal
knowledge of pollinators below 40% (Fig. 4). The because if they do not know then the
farmers cannot easily get the necessary advicewtilaénable them to derive the best benefit
from pollinators.

In this study, though all the points presentechtorespondents as benefits of pollination are coard acceptable
(Abrol, 1997) the Extension Officers only agreed inareased fruit set / increased crop yield askbeefit of
pollination (Table 5). This implies that the othiemefits of pollination presented are not populih them.

The fact that Extension Officers agreed that pigitia@pplication destroys flower visitors and pdaltiors (Table 6)
suggest that they are aware of the negative effdgpesticide applications on beneficial insectzdwpea farms.
This is good because if they can put this knowleid¢e use then they can appropriately advise thedas not to
indiscriminately spray pesticides. This will he¢pavoid killing beneficial insects in cowpea farms.

In this study, it is important to take note of fhaint that majority of the Agricultural Extensiorffiders agreed that
farmers should be given training in the knowled§pdllinators and their usefulness. After all, angortant factor
that can bring about new ways of thinking and iratmn among Extension Officers is training. Thereftheir
responses show the importance that they attachéaetsubject of pollination. However, considerihg kind of
response received from the Extension Officers penig to the knowledge covering insect pollinatatswill be
advisable to do a number of weeks’ intensive caufee the Extension Officers on the issue of ingmitinators.
The outcome of such training should focus on imprgthe economic and social benefits through irgirgayield
and improving produce quality and management prasti

The Extension Officers advanced some cogent reasbgscowpea farmers should be given training ondssof
pollination. Such points advanced by the resporsleme very important because, if the farmers knber t
importance of pollinators and can identify theneythmay make the attempt of preventing the destruaif them.
The high percentage of Extension Officers (86.3@8#%) agreed that they do organize the trainingtierfarmers is
very refreshing. However, one is tempted to asktidresuch trainings are actually done for the fasn€he reason
is that a cursory look around shows that the fasrhewe very little knowledge if any at all about #ind of things
the officers claimed they have been taking the ésnthrough. It is also odd to accept the explandtom some of
the Officers that they do not organize the trairfioigthe farmers because of lack of time for thendd it. This is
because training of farmers is one of the corenmssies of Extension Officers. However, the idedinoited
knowledge of the Officers themselves about polioratind pollinators needs to be taken seriouslyhisyMinistry
of Food and Agriculture to make sure that the @fficare given in-service training on the subject.

In a response to what is done when pests infestrpes, majority (81.82 %) of the Extension Offeasserted that
the crops are sprayed with chemicals. Alghali ()98iggested that applications of insecticides aartrol pests
and increase cowpea Yyields. Fatokun (Internerhttp://www.iita.org/details/cowpea-pdf/cowpea-1pdf) also
asserted that relatively high grain yields can b&ained with two or three insecticide sprays. Hdfit control of
insect pests can increase grain yield five timesnore (Ghana / CIDA Grain Development Project, 1988u-
Dapaahet al 2005). In addition to following recommended ctddupractices and practicing crop rotation, it is
important to spray the crop with insecticides totpct against insect pests (Ghana / CIDA Grain gveent
Project, 1988). Ghana / CIDA Grain Developmentj@&ui(1988) went on to state that the use of insiéets on the
improved varieties of cowpea is strongly recommendéderefore, farmers who do not spray their fieldk a total
crop failure.

Nineteen (52.78%) and 11 (30.56%) Officers indiddteat chemicals are sprayed once and twice raspBc(Fig.
5). In order to control pre-flowering insect pestgo chemical sprays are done (Ghana / CIDA Grandlopment
Project, 1988; Awukeet al, 1991 and Adu-Dapaadt al, 2005) for extra early, early and medium yieldizgieties.
For medium maturing varieties post-flowering sprage be done once (Adu-Dapagthal, 2005) or twice (Ghana /
CIDA Grain Development Project, 1988, and Awwtual, 1991). Therefore it can be said that the cowpaatp
can be sprayed at least three times or four timesverage before harvesting. Judging from the tesilthis study
it seems that Extension Officers do not know eyaletiv many times the cowpea plants need to be sgrbgfore
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harvest. This does not augur well for high cowpietdybecause it may be possible that wrong apicatmight be
taking place which will not favour high yield. N@dbt cowpea production is still at highly subsisttevel in the
research areas.

All the Extension Officers agreed that pesticidesefnicals) can Kill insect pollinators (Table 7Buchmann and
Nabhan (1996) also expressed similar views thaiqigs application to control pests by farmers hasome a big
menace to pollinators. About the issue of whethibeobinsects apart from pests are killed by tharibals, all the

Extension Officers indicated that only the peses kitled (Table 7b). This contradicts their earliesponse that
pollinators are killed when chemicals are applidfter all pollinators can also be insects. It aksxposes the
weaknesses of the Extension Officers. This is bezaesticide application cannot kill only the irtgeests but will

definitely kill some of the other insects found thie plant including the beneficial insects. Congegrthe specific

flower visitors, apart from pests that are killeg dhemical application the Extension Officers getigragreed on
all the insects except wasps (Table 8a). Howevergain contradicts the response that only pestkiied when

chemicals are applied.

Majority of the Extension Officers agreed that twevpea plants are sprayed before flowering anduitrfg stages
(Table 8b). For maximum yield pesticide sprays dome against pre-flowering pests and post-flowepegts
(Ghana / CIDA Grain Development Project, 1988); Awet al, 1991; and Adu Dapaah at, 2005). Therefore it
can be said that the Extension Officers are awdréhe right stage of the cowpea plant at which ipekt

application in the cowpea agro-ecosystem shouldddwee. Clearly, apart from insecticides, majority tok

Extension Officers did not agree on any other pestrol measures presented to them (Table 9).SHusvs that the
methods presented are not popular with the Extarfficers.

The success of the Extension Service, to a largenexiepends on how farmers are brought into theuga of
knowledge management. However, the poor linkagedest farmers and Extension Officers constituteraidyafor
knowledge management to thrive (Boateng, 2001).fifiaéngs of this study showed that all the ExtensDfficers
agreed on all the topics presented to them asadiest on which they advise farmers (Table 10). Tihdings
further reveal that not all the chemicals stateddspondents are recommended chemicals. Pre-flogvarid flower
insects are effectively controlled by spraying btic pyrethroids such as alphamethrin (fastacpe@yethrin
(Cymbush, Cypercal, Cypertex, Falcon), deltametfifiacis) and lambda cyhalothrin (Karate, CyhaloAWR,
Perfect) (Adu-Dapaatet al, 2005). Post-flowering insect pests can be cdetidly applying endosulphan (thiodan,
Thionex) or dimethoate (Perfekthion, Roxion). Endpban is preferred to dimethoate because it ecéffe against
a wider range of post-flowering pests. Where abéélaCymethoate, a combination of synthetic pythand
dimethoate can be used for controllingtht insect pests. To control pod-sucking bugs egfiin of a mixture of
synthetic pyrethroid and Dimethoate was recommeiiddd-Dapaatet al, 2005).

CONCLUSION

Generally, almost all the Extension Officers hadydew personal knowledge of pollinators. It is@ldear that the
Extension Officers did not have much knowledge alo@ kinds of insects that normally visit the ceadflowers.

Also, apart from increased fruit set / increaseapcyield, all the other benefits of pollination peated were not
popular with the Extension Officers. Furthermotee Extension Officers believed that training ofriiars in the
knowledge of pollinators and their usefulness iseseary to help the farmers to know the importarigellinators

and not to destroy them; for farmers to know tHéedinces between pests and pollinators. Generaigpondents
were aware that chemicals are sprayed when pdsts the crops. However, they did not know exabhtyw many

times the cowpea plants need to be sprayed beforest. Since pesticide application cannot killyothle insect
pests but will definitely kill some of the othersects found on the plants including the beneficisécts, it can be
said that the Extension Officers lack knowledgehef effects of chemicals on insects on the cowpaatp Also,

though some of the Extension Officers were awarhefight chemicals to apply against cowpea pest®rs were
not suggesting that they might be prescribing wrohgmicals to farmers. Looking at the overall rssabout the
knowledge of Agricultural Extension Officers on quea flower insect visitors, it can be said that levithe

respondents up to some extent had the right kngeleaf the activities of cowpea flower insect visstand

pollinators as well as the effects of chemical ownmeasures on them, they equally lacked knowleédgsome

aspects which raise serious concerns.
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RECOMMENDATIONS

* In order to help the Extension Officers with lowademic qualifications to upgrade themselves
academically, it is hereby recommended that thee@uowent of Ghana should put in place distance
education academic programmes in some of the wsiiie for the Officers to take advantage of.

» Since almost all the Extension Officers had veny jpersonal knowledge of pollinators the Ministry of
Food and Agriculture should include introductoryuses on pollination and pollinators involving
pollinator identification, biology and conservatioging an ecosystem approach in Primary, Junioh Hig
Schools, Senior High Schools, Agricultural Colleges University curricula.

» Since some of the Extension Officers are not ablerganize training for farmers on

pollinators because of limited knowledge of poltina and pollinators themselves there is the needhie
Ministry of Food and Agriculture to make sure tttag Officers are given in-service training on théjsct
so that they can in turn train the farmers.

» Also, since some of the Extension Officers wereraved the right chemicals to apply against cowpestp
but others were not, suggesting that they mightrescribing wrong chemicals to farmers then thereé
need for prompt and well planned action from thaistry of Food and Agriculture (MOFA) to correceth
harm that might be caused before it is too late.
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