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ABSTRACT

Scarcity of information on farmers’ knowledge on pollination and pollinator
conservation prompted a survey of farmers’ and agricultural extension
officers’ awareness of pollination and possibleimpact of farm practiceson
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cocoa pollination. The survey was carried out in three cocoa growing Farmers;
areas in Ghana, using structured questionnaires. Cocoa farmers were Flowers;
unaware of cocoa pollinators and their ecology and thus have not Breeding substrate;
intentionally developed pollinator management practices, although some Insecticide.

of their practices were pollinator-friendly. All the extension officers had
good understanding of pollination but its importance was downplayed,
and they did not know the identity of cocoa pollinators. Eighty-eight
percent of the farmerswere unaware of the concept of pollinationin general,
and 100% did not know theidentity of cocoapollinators. Both farmersand
extension officers were also oblivious of the importance of cocoa pod
husks asthe predominant breeding substratesfor cocoa-pollinating midges.
Itisconcluded that cocoafarmers’ knowledge of pollination isvery poor,
and educating farmerson pollination as an agricultural input will not only
benefit cocoa but other pollinator-dependent crop cultivated by cocoa

farmers. © 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

Pollinationisakey processin seed and fruit forma-
tion, makingit acritica determinant infood production
and onfarmers’ incomes. It aso formsvital link be-
tween wild and agro ecosystems, aswild pollinators
servicecultivated cropg?9. Servicesof pollinators, par-
ticularly insects, are under-appreci ated becauseinsects
which arestudied areusua ly determined by ‘tangible’
economic considerations, and public and privatefund-

ing agenciesusually tend to support control of pests
rather than encouragement of pallinators”2l, Thereare
however increasing reportsof declining pollinator popu-
lationsinmany agriculturd systems, culminatinginare-
ductioninfruit set aswell asdeformed fruitsand seeds.
Examples have been reported in coffeg??, cashew,
watermelon and apple®.

Cocoaisacash crop of great valueto many West
African small-holder farmers. Thecrop requirescross
pollination and thisis effected mainly by midgesbe-
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longing to Ceratopogoni dae and Cecidomyiidag®. In-
adegquate midge popul ation therefore resultsin insuffi-
cient pollination, and thisinsufficiency hasbeen reported
asmajor causeof low fruit set in some cocoa planta-
tiong®15%1, Notably, studies on natural pollination of
cocoainWest Africahave not been encouraged, al-
though the region accountsfor 70% of world’stotal
cocoa productiont?. Intense studieson natural pollina-
tion of cocoainWest Africawere undertaken between
1950sand 19705'%2-30, Research thereafter hasbeen
only sporadi ci*-¢22 athough growing conditionsand
production concernsfor cocoa have change over the
period. Aninstanceisthe mass application of insecti-
cidesinal cocoafarmsin Ghanaunder the CocoaDis-
eases and Pest Control (CODAPEC) programme.
Available documented studies on cocoa pollination
showed: 1) thegapinresearch providing practica guid-
ancetofarmers, duetoweak agricultura extension ser-
vices, and 2) that farmers’ knowledge and theimpact
of farm practices on pollination have not been docu-
mented, possibly dueto low rate of adoption of inno-
vationsby farmers. A mgor reason attributed tothisis
the popular top-down approach wherefarmers’ opin-
ionsaremostly disregarded. Takinginventory of farmer
practicesand their influence on cocoa pollinators may
thereforeform abaselinefor further scientific studies
and improved adoption ratesby indigenousfarmers.
Oneway the FAQ ishel ping developing countries
popularize pollinator-friendly practicesisthrough the
“‘conservation and management of pollinatorsfor sus-
tai nable agriculture, through an ecosystem approach”
project, under Global Pollinator Project. The project
has adopted the Sudy, Training, Eva uateand Promote
(STEP) approach, which aimsat equipping and dis-
seminainginformation on pollinator-friendly practices.
Ghanaisoneof the beneficiary countriesand cocoais
oneof thefocd crops. A basdinesurvey for asuccess-
ful implementation of the project was carried out and
thispaper thereforehighlightsthe cocoafarmers’ knowil-
edge on pollination and pollinator conservation prac-
tices, in attempt to answer thefollowing questions:
1 Isthecocoafarmer awareof theconcept of polli-
netion?
2  Dothey undertakepollinator conservation aspart
of their management practices?
3  What aretheimplicationsof their knowledgeto-
wards pollinator-friendly practicesin the cocoa
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ecosystem?

Supplementary information on pollination from ex-
tend on officersand how thisinformationisdisseminated
among farmers are al so discussed. To conclude the
study, datagathered are synthesi zed to map out polli-
nator-friendly implementation strategy among cocoa
farmersin Ghana

MATERIALSAND METHODS

Sudy areas

The survey was carried out in three major cocoa
growing areas in Ghana, viz Kubease-Wuraponso
(Ejisu-Juabeng District, Ashanti Region), Abrafo-
Ebekawopa (Twifo Hemang Lower DenkyiraDidtrict,
Central Region) and Edwenease (M pohor Wassa East
Didtrict, Western Region). Each community comprises
avillageand anumber of hamlets.

Sampling

Farmers, and cocoa extension officers were
sampled between February 2007 and January 2010. A
pre-tested structured questionnairewas used to dlicit
information on farmers’ knowledge on pollinationin
generd and pollinatorsof cocoain particular. Informa:
tion regarding theidentity, breeding sitesand alterna-
tiveforageresourcesof cocoapollinators, farmers’ cul-
turd practicesandinsecticide gpplication regimeswere
gathered. A total of 97 out of 100 targeted cocoafarm-
erswereinterviewed withthead of thestructured ques-
tionnairewhich wasinterpreted in thelocal language
(Akan), on one-on-one basis. Prior to administering
the questionnaire, thelocal chief or renowned cocoa
farmerswerecontacted for thenamesof dl cocoafarm-
ersinthecommunities. Inall, 112 out of 171 names
(thiswasto makeway for selected but unavailablefarm-
ersat thetimeof theinterview) wererandomly selected
for theinterview. Thetotd number of intervieweesper
community depended on the number of namesprovided
and the proportions were 19.6%, 43.3% and 37.1%
for Kubease-Wuraponso, Abrafo-Ebekawopa, and
Edweneaserespectively. Nevertheless, dl thefemales
(total of 9) wereincluded dueto their low numbersin
all the communities. Thirty-two of the farms of
intervieweeswerevisited, and 18 of them were selected
for monitoring over the study period, to assesstheva-
lidity of someof their assertionsduring theinterview.
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Informal group discussionswereaso heldwith 15
extension officerstoidentify the content of their cur-
riculumfor cocoaextens on sarvices. Their understand-
ing of pollination and how they facilitate pollinator-
friendly practicesamong thefarmerswerea so assessed.

Processingtheinformation

Percentages of responses were computed. Chi-
square tests of homogeneity of ratios of farmer re-
sponsesfrom thethreelocations, and independence of
knowledgein pollinationfrom ather pallination varigbles
wereaso carried out usng Minitabverson 13.3. Some

of the parametersinvestigated could not bevalidly ana
lyzed statistically because of low numbers (x<5) of re-
Sponses.

RESULTS

Thefarmerswere predominantly males (90.7%)
while sex ratio among extension officerswas even. Al
the farmer respondentswere over 30 yearsold, with
68.0% beingilliteratewhile 32.0% were primary/junior
school graduates. Thereweresignificant differencesin
theliteracy level among the three communitieswith

TABLE 1: Farmers’ awareness of pollination in three cocoa growing regions in Ghana

Per cent responses Homogeneity Independence’
i Kubease- Abrafo-
Variable Wuraponso  Ebekawopa Ed(\;]vsgg)ase ;[gg;; 1 p-value v p-value
(n=19) (n=42)

Sex
Male 89.5 90.5 91.7 90.7 0.244  0.885™ na
Educational level
[literate 52.6 66.7 77.8 68.0 13993 0.001* 13.993 0.001*
Basic 47.4 333 22.2 320
Knowledgein pollination
Yes 21.1 14.3 5.6 124 8285  0.016* na
Flowers can yield fruit without pollination
Yes 789 83.3 83.3 825 5960 0.202™ 4141 0.126"™
No 105 4.8 2.8 5.1
Don’t know 10.5 11.9 139 12.4
Fate of unpollinated flowers
Drop 100.0 97.6 97.2 97.9 na na
Unaffected 0.0 2.4 2.8 2.1
Poallination influencesyield
Yes 21.1 14.3 5.6 124 31930 0.000* 1421 0.491™
No 421 238 194 258
Don’t know 36.8 61.9 75.0 61.9
Pollinators areimportant
Yes 105 2.4 0.0 31 na 6.164  0.046*
No 84.2 929 97.2 92.8
Don’t know 5.2 4.8 2.8 41
Humans can influence pallination
Yes 26.3 11.9 8.3 134 13.762 0.001* 16.372  0.000*
How humans influence pollination
Hand pollination 105 2.4 0.0 31 na na
Spray insecticide 89.5 97.6 100.0 96.9
K nows breeding/nesting sites of cocoa pollinators
No 100.0 100.0 100.0 100.0 na Na

¥Pooled responses from all three locations; # Chi test of knowledge in pollination and the other variables; * = significant at 5%
level; ns = not significant at 5% level; na = statistically invalid due to low number (x<5) of responses
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Edwenease recording the highest level of illiterates
(d.f.=1, p<0.05) (TABLE 1). Therewasalink (d.f=1,
p<0.05) between farmer educationd level and knowl-
edgein pallination.

Cocoafarmers

Themajority of farmers (87.6%) wereignorant of
thegenerd scientific concept of pollination. They per-
celved pollinationto be one of theintrinsic physiologi-
ca mechanismsof trees. Only 12.4% knew and under-
stands thefundamental sof pollination and 82.5% be-
lievedthat pollinationisnot needed for fruit set (TABLE
1). Knowledgein pollination did not influencefarmers
responses asto whether flowerscanyield fruit without
pollination (d.f.=2, p>0.05). However, 5 (5.1% of
sampled farmers) of those farmers who understand
pollination cited self-pollination as means by which
plants bear fruitswithout theaid of pollinating agents.
The 12.4% (12) farmerswho understand pollination
claimed to have acquired their knowledgethrough ag-
ricultura extension officers, school/literatureand per-
sond observation (TABLE 2).

TABLE 2 : Responses on further pollination issues by
farmer swho have someknowledgeon pollination

Number of responses’
(n=12)

Variable

Sour ce of knowledge on pallination
a. Through extension officers 5
b. School/literature 3
¢. Personal observation 4
Reasons why pallinator s are important
Increaseyidd
Effect pallination
No fruit without them
Not important due to self-pollination
Cocoa pdllinatorsidentified by farmers
Honey bees (Apis mellifera)
Sweat bees Hypotrigona sp.)
Midges (Forcipomyia sp.)
Don’t know
Farmers opinion on mode of promoting cocoa pollinators
Habitat provision 7
Provision of forage resources
Protection from fires etc.
Protection but don’t know how
Culturing in the farm
No protection
Don’t know

¥Pooled responses from all the three locations.
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Thefew farmerswho understood pollination also
believed that pollination playscritical roleinyield of
their cocoa and thus a major yield determinant
(TABLES 1 and 2). Thesefarmerstherefore consid-
ered pollinatorsas very important compared to the as-
sertion that pollinatorswere not important by farmers
who wereignorant of pollination.

The general responsesthat unpollinated flowers
drop off thetree (97.9%) were based on two assump-
tions depending on knowledge on pollination. Farmers
familiar with pollination attributed it tofailure of fertili-
zation. Thoseignorant of pollination likened it to | eaf
flush, referring particularly to the high flower drop ob-
served in February toApril. To thelatter group, flow-
ersformedin February/March aredesignedtodropto
paveway for production of flowersintended to set fruit
after April.

Only 5out of 12 farmersknowledgeablein pollina:
tion claimed to know theidentity of cocoapollinators.
Thetwotypesof insect pollinators mentioned werethe
honey bee Apis mellifera and the sweat bee
Hypotrigona sp. (TABLE 2). The farmers were un-
awareof therole of midgesand thereforefollowsthat
they did not know cocoapod husksare potentia breed-
ing substratesfor cocoapollinating midges(TABLE 3).
Neverthel ess, respondentsclaimed that cocoatreesnear
cocoapod husk dumps, created after breaking pod to
remove seeds, givehigher yield. Thisareawasaso a-
leged to be high spot incidencefor black pod disease
but respondentswereignorant of thefact that black-
pod infested cocoa pod husks amongst the heap could
bethe sourceof theinfestation.

TABLE 3: Mportanceof cocoa pod husksto cocoafarm

Per cent responses’ Variable (n=97)
Importance of cocoa pod husks
to cocoa farm
Midges breeding site 0
Habour vector of black pod disease 0
Fertilizer 34
Don’t know 63

Theposs bility of humansaiding pollinationthrough
hand pollination or pollinator management or other per-
ceived method was asserted by few farmers (13.4%).
Farmersresponsesontherole of humansin pollination
was, however, sgnificantly influenced (d.f.=1, p<0.05)
by their understanding of pollination (TABLE 1). Irre-
spective of knowledge on pollination, however, there
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wasagenera belief among thefarmers (96.9%) that
fruit set could be aided by spraying insecticides. They
believethat besidekilling pests, theinsecticideisab-
sorbed by thetree and therefore capabl e of influencing
physiologica processesinvolvingfruit st henceimprove
fruit set.

Herbicideapplication seemsto begaining popul ar-
ity among thefarmersathough dashingisstill the pre-
ferred choiceof weed control . Although 46.4% of farm-
ershave onceor twice gpplied herbicideintheir cocoa
farmswithinthelast 5 years, itsusewasnot consistent,
dueto the perception that herbicides can adversely af-
fect cocoatreesafter prolong application.

Agricultural extension officers

The extension officers’ curriculum for cocoawas
designed to offer farmersthe capacity to use good ag-
ricultural practicesin cocoa production. This could
broadly be categorized into thefollowing thematic ar-
ess
1. Pantingandsoil: Facilitating the supply of good

planting materialsand making surethat theright
planting proceduresarefollowed.

2. Pestsand diseases: Theseform mgor components
of their programme. Particular attentionisdevoted
to themanagement of mirid pestswhich aresaid
to cause up to 35% losses annually. Diseases of
particular importanceinclude black pod and co-
coaswollen shoot virusdisease.

3. Weed and shade: Thissection ensuresthat farm-
erswho intend to use herbicidesuse only recom-
mended ones. Shade management, general prun-
ing and effectiveremoval of parasitic mistletoes
are also promoted.

4. Post-harvest: Officers encouraging farmers to
employ long-standing norms of fermenting and
drying cocoabeans, which iskey to the mainte-
nance of thereputation for premium quality en-
joyed by Ghanaintheinternationa market.

It isevident that pollination asan input in cocoa
production hasnot been prioritized intheextension ser-
vicescurriculum. All the extension officers, however,
exhibited good understanding of generd pollination but
not the el aborate processesinvolved in cocoapollina
tion. They did not aso know theidentity of cocoapol-
linatorsand therefore breeding requirements, although
someclamto havecomeacross ‘midges’ intheir stud-

ies. Thegenera beief wasthat the cocoaflower ispol-
linated by bees, based on their resemblanceto other
bee-pollinated flowers.

DISCUSSION

Farmers’ responsesshow their low educationd sta-
tus, to someextent, influenced their understanding of
pollination. Thisisevident from responses. Thehighest
proportion of literates corresponded to highest propor-
tion having knowledge in pollination (at Kubease)
whereasthereversewastrue at Edwenease. Literacy
level wasneverthelessvery low inal thecommunities,
hence the obvious mode of acquisition of information
on pollination wasthrough agricultura extension ser-
vicesand personal field observations. Theinadequacy
of agricultural extension provision inthe cocoasector
in Ghand? is corroborated in theresults, whereinfor-
mation sourced from thisareawasinsignificant. How-
ever, agricultura extenson should have beentheprime
mode of transfer of knowledge on good crop manage-
ment practices, including pollination, especialy where
greater proportioniseither illiterates or semi-literates.

Inadditionto thelow level of extension services,
pollination asinvauableagriculturad input isnot priori-
tized inthe extension curricula. Thisundoubtedly has
resulted from common notion that pollination serviceis
free, and hastherefore not been economically quanti-
fiedin many agrosystems, including cocod®. Thisas-
sertion issupported by thefact that annual yield losses
attributed to mirid pestsand black pod diseasesin Ghana
has been estimated to be about 35% and 40-100%
respectivelyi**21, Pest, disease and soil management
aswell asdeve oping high early-yielding cocoavariet-
iesseemto have preoccupied researchers, policy makers
andtrainingingtitutionsthereby pushingissuesreating
to pollinationto obscurity. Theseare prominently fea-
tured in the programmes such as CODAPEC and co-
coahightechnology. Importantly, dl cocoavarietiesbeing
promoted are salf-incompatibleand requireinsect pol-
linators, and thus pollination in the cocoa ecosystem
should not beignored.

Beside information passed on by researchers
through extension services, indigenousfarmersusudly
acquiretheir farm knowledge through what they per-
sondly observeinthefied, or such observation passed
on to them by other experienced farmerg. Morpho-
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logical and behaviourd attributesof midgesmight pos-
s bly explainwhy farmerswere unableto recognizethe
presence and activities of midgesby “personal obser-
vation”. Midgesaretiny (about 2—3mm), cryptic, and
actively pollinateat dusk, night and morning®*4, They
commonly breed in rotting cocoapod husks and | eaf
litter, which are commonin cocoafarms, yet farmers
failedtorecognizethem. Thisisbecause midgelarvae
and pupae which are commonly seenin rotting cocoa
pod husk and water collected in depressions on tree
trunks resemble mosquitoes, and were considered as
such by thefarmers. On the other hand, theinability of
extension officerswho have been extensively trained
on cocoato namemidgesas cocoapollinators, let done
identify them, isamajor knowledge gap. The knowl-
edge gap needsto be closed Thereintroduction of co-
coaextension officersmay help reducetheir ratioto
farmersinthe near future, but training on pollination
must be emphasi zed to hel p promote pollinator-friendly
practices, A team of researchersshould dso beassigned
theroleof reviving pollination research and aso moni-
toring compatibility of promoting pollination services
along with other management practi ces such as pests
and diseases.

A. melliferaisacommon generalist pollinator in
cocoafarmsbut isunlikely to be an effective pollina-
tor of cocoa. Thesize, tructure and fragility of cocoa
flowers cannot accommodatere atively large pollina-
tors like A. mellifera, while smaller bees like
Lasioglossumsp. (Hymenoptera: Halictidag)!?!! and
Hypotrigona sp. (Liotrigona parvula Darchen)**12
visit cocoaflowersand may be ableto effect pollina-
tion. Frimpong et al. (2009) did not record any A.
mellifera on cocoa flowers when farms of some of
thefarmers’ who were surveyed in this study were
sampled. Cocoafarmersprivy to information on pol-
lination, reiterated that their knowledge wasbased on
other crops other than cocoa. These reasons might
have contributed to themisidentification of A. mdllifera
asacocoapollinator.

The cocoatree flowers throughout the year and
about 700 to >18,000 flowers are produced per an-
num, depending onthevariety and health of the cocoa
tred®!, Whilst peak flowering occursin February-April
and June, and ebbs in August-December, the midge
population peaksin July-November and ebbsin Janu-
ary-Marchi***2, The asynchrony between peak flow-
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ering of cocoaand midge popul ationresultsin low fruit
s, causing high flower drop and not flower flushing as
purported by thefarmers. Thisignorance could bea
good reference point to arouseinterest of farmerson
theroleof pollinatorsin cropyield. It must however be
emphasized that improving pollination serviceswill not
drasticaly increasefl ower setting and subsequently yidd
totheextent that ‘flower carpet’ seen at peak flowering
will cease, but at | east therewill beimprovement in set-
ting and yield, Thisisbecause the cocoatree pro-
duces excessiveflowersand under heavy hand pollina
tion, increased matured pods are produced but corre-
spondingly high number of podswiltsbeforereaching
maturity; mainly duetointringc physiologicd condraints
and environmental factorssuch asdrought and soil fer-
tility!,

Hand pollination has been practiced in cocoaseed
gardensin Ghanafor decades but the ordinary cocoa
farmer appearsto be uninformed of the act. Though
training farmersto hand pollinate cocoawill put fur-
ther burden on their already strained time and re-
sources, it isprudent to let them know theinfluence of
pollination onyield, in addition to agronomic inputs
likefertilizer and pesticides. A better yet cheap alter-
nativeto hand pollination isconserving the population
and activities of the natural pollinators, of which the
major onesarethemidges.

The cocoafarmers’ belief that increased insecti-
cide spraying correspondsto increased fruit set and
subsequently yield underlinesthe extension of spray-
ing period from the conventiona August-December
regimethrough February-July, after the mass spraying
of farmsthrough the CODAPEC programme. Spray-
ing insecticides between February and July tendsto
severely reduce the already precarious midge popu-
lation resulting from the effect of drought between
December and Marchi3. Althoughthe mirid popula-
tion may surgein February®, insecticides must be
applied only when that does happen.

Thefew farmersconversant with pallination, though
ignorant of theidentity of cocoapollinators, appreci-
atedthecritica rel ationship between pollinatorsand crop
yield. A good knowledge of cocoapollinatorsrelative
to the cocoaecosystem would have given them abet-
ter knowledge baseto devel op pollinator-friendly prac-
tices. For instance, they thought pollinators should be
conserved but did not know how thiscould be done.
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Meanwhile, both theinformed and uninformed passively
undertook some pollinator-friendly practicelike keep-
ing cocoa pod husk dumpsintheir farms. Whilethe
causewas unknown to thefarmers, they had observed
that cocoatreesnear pod husk dumpsusualy giverda
tively higher yield coupled with increased black pod
incidence. These observations stem from the recogni-
tion that rotting cocoapod husks are major breeding
substrates of midges® and therefore heaped huskscre-
ated unlimited breeding resourcesthereby building dense
midge population within that vicinity. Thisdensepolli-
nator popul ation accountsfor theincreased fruit set and
yield of cocoatreesnear the dumps. Infested pod husks
also harbour Phytophthora sp., the causative patho-
gen of black pod disease™ and thisexplainsthe high
incidence of the disease purported by thefarmers. To
realize the benefit of thepod husk dumpsinincreasing
yield, infested pod husk must be separated for destruc-
tion during pod breaking.

Farmers’ attribute of non-preferencefor herbicide

usage in their cocoafarmsis another good practice
which could benefit pollinators. Herbicidesdo not di-
rectly affect pollinators but might kill important weeds
which may serve asdternativeforageresources’®. On
theother hand dashing maintainsweed diversity thereby
sugtaining thediversity of insectsincluding pollinators.
Other cultura practices may provide breeding sub-
strates, alternativeforage resourcesor refugiafor the
pollinators. These practicesincludeleaving shadetrees
inthefarm and weeds at thefarm boundaries, aswell
asintercropping cocoawith other crops. For example,
bananaor plantain intercropped with cocoaincreases
popul ations of pollinating midges and pod-set of cocoa
throughout the season.

It must be noted that farmersdo not cultivateonly
cocoabut also other pollinator-dependent crops as
well. Theneed to create the awareness of pollinator
conservation among cocoafarmerswill thereforeben-
efit not only cocoabut a so other pollinator-depen-
dent crops.

POLLINATOR FRIENDLY
PRACTICE
High yield & quality cocoa

A

PEST CONTROL EDUCATION POLLINATOR
1.Neem based insecticide (Study. Training. Evaluation & CONSERVATION
2.Limited Chemical insecticide Promotion) 1. Properly manage pod husk dumps
usage 1. Pollination 2. Breeding trough (cocoa pod
3. Promote predators (Oecophylla) [ » 2. Planting material 4> husk/plantain stem mixture as
4. Sex pheromone traps 3. Shade & weed maintenance substrate
4. Soil conservation 3. Other midge breeding
microhabitats

ADJACENT LANDSCAPE
1. Natural to semi natural
vegetation

A

MULTIPLE CROPPING
1. Economically important tree

A4

2. Hedge row of plantain/banana

crops
2. Commercial trees
3. Plantain/banana

EXTRA INCOME
Additional direct economic
benefit beside cocoa

Figure1: Cocoa pollinator-friendly model for small holder cocoafarmingin Ghana.



RRBS, 7(12) 2013

K.Frimpong-Anin et al.

511

Promoting pollinator-friendly practicesthrough
STEPapproach

Thesurvey showslack of understanding of pollina-
tion onthe part of farmersaswell asalack of practica
knowledge among extension officers. Thismeansfarm-
ersneedsto beeducated on thebas csof pollinationand
itsrdevanceto pollination, whilst extens on officersneads
to betrained on functiona pallination through practica
experience. TheSudy, Training, Evauationand Promo-
tion (STEP) system employsasingletraining platform
for both parties. The STEP protocol ismodeled after the
Farmer Fied School (FFS) and hasbeen widdy adopted
by FAOspollinator conservation project™.

Theproject will runfor S5yearsanditisdesgnedto
revolvearound selected renowned cocoafarmersat the
ste Thisisbecausethe survey showed thet laterd infor-
mation flow (farmer-farmer) was common, and there-
foreequippinginfluentia farmerswill ensurethedissemi-
nation of theright information. For ingtance, farmersen-
quirefrom colleaguefarmerswhosetreesaredoing well
and may gototheextent of collecting planting seedsfrom
them, contrary to the recommendation that al seeds
shoul d besourced from cocoaseed production unit. This
isbecausecurrent varigtiesarehybrid and thereforeyie ds
and vigour of theoff-springsarelow. Thefoca farmers
arebeinggiven additiond training through frequent inter-
actionswith theresearchersand pollinator-management
workshops. Themode beow (Figure 1) hasbeen de-
vel oped through the survey and fiel d experiments.

CONCLUSION

Thesurvey reved ed two mgor ideasof pollination
among the cocoafarmers. Thefirgt isthe scientific con-
cept of pollinationinwhich pollenistranderredtosigma
of flowers. The second was more common among the
farmers. thebdief that flowersnaturaly set fruits(cherrd)
without any external aid. Although extension officers
areawareof pollination, they andthefarmerswereun-
awareof theidentity and ecology of cocoapallinators.
Withtheidentity and ecology of pollinatorsunknown, it
isnatural that farmersdo not deliberately undertake
cocoapollinator conservation practices. Thereshould
be conscientious effort to educate and promote polli-
nation processesand pol linator conservation asimpor-
tant crop productioninput among extension officersand
famers.

—=> RegUlOr Peper
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