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SHISHITOO 
Yɛ jeŋ muu fɛɛ lɛ, ale akɛ okwaayeli, ni loo lɛɛ kɛ kooloi alɛɛ fata he lɛ haa anaa niyenii ni naa shɛɔ tɔn milio 23.7 daa 
gbi (FAO, 2017), shi yɛ enɛ feemɔ mli lɛ, ekɛ naagbai babaoo baa adebɔɔ nibii anɔ. Jeŋdɔlɛwoo kɔɔyɔɔ fɔŋ aaafe oha 
mlijaa nyɔŋmai-enyɔ-kɛ-ekome (21%) jɛɔ okwaayeli nitsumɔ mli, ni enɛ kɛ naagba fɔ͂ɔ adebɔɔ nibii ateŋ sharamɔ nɔ 
(Duque-Acevedo et al., 2020). Efɔɔ kaa akɛ dumɔ nii aafee oha mlijaa nyɔŋmai-etɛ kɛyashi nyɔŋmai ejwɛ (30-40%) pɛ 
ji niyenii ni anaa ni akpaa yɛ niyenii komɛi tamɔ yeli wui, aduawai, aloo yeli nibii krokomɛi ateŋ. Nakai yeli nibii ni 
aduɔ lɛ amli oha mlijaa nyɔŋmai-ekpaa kɛyashi nyɔŋmai-kpaanyɔ (60-70%) lɛ fiteɔ yɛ okwaayeli nitsumɔ lɛ mli. Kɛfata 
he lɛ, abu akɔntaa ni ana akɛ, aaafee yibii ni akpaa lɛ mli oha mlijaa nyɔŋmai-ejwɛ (40%) (ni feɔ tɔn bilio 2.5) ji nɔ ni 
fiteɔ (WWF, 2021). Maŋtiase mli bii ayifalɛ hu ji oti kroko yɛ shihilɛhei ajwɛiwoo babaoo feemɔ lɛ mli. Kɛji akwɛ mɛi 
ayifalɛ yɛ afi 2023 ni abuɔ akɛ eji milio nyɔŋmai-enyɔ yɛ Ghana lɛ, bɛ etsɔɔ akɛ jwɛi tɔn milio etɛ ji nɔ ni anaa yɛ shihilɛ 
hei amli daa afi yɛ Ghana, ni emli aaafee oha mlijaa nyɔŋmai-enumɔ-kɛ-ejwɛ kɛyashi nyɔŋmai-ekpaa-kɛ-kpawo (54-
67%) ji nɔ ni jɛɔ kooloi loo tsei amli. Anaa jwɛi tɔn milio kome yɛ Ga pɛ daa afi. Enɛ mli titri lɛ ji nɔ ni ashiɔ ni ekpɔtɔɔ, 
aloo ashaa, aloo akɛyatsiɔ bui, ni enɛ kɛ wɔhewɔniiaŋ fitemɔ, kɛ jeŋtsakemɔ kɛ hewalɛnamɔ he naagbai baa. Akɛ ni mɛi 
ayibɔ kahe miiya ŋwɛi, ni niyenii taomɔ yɛ jeŋ fɛɛ hu yaa ŋwɛi nɛɛ, ehe hia akɛ abaana naamɔmɔ heì amrɔ amrɔ ni 
baanyɛ akura nibii ni fiteɔ kɛjɛɔ okwaayeli mli, maŋtiase mli kɛ niyenii agbɛjianɔtoi amli yɛ gbɛ kpakpa nɔ. 
 
Black Soldier Fly (BSF) ŋaalee haa hiɛnɔkamɔ ko, ni ji gbɛjianɔtoo kɛha jwɛi ni jɛɔ kooloi loo tsei amli lɛ akuramɔ yɛ 
gbɛ kpakpa nɔ. Black Soldier Fly lɛ (Hermetia illucens) (Mfo. 1A) haa gɔgɔmii ni eyimɔ obɔbɔi kɛ protein, ni ehaa anaa 
nidumɔ tsofa ni jɛ kooloo mli (Mfo. 1D). 
 
Kɛji akɛ BFS ŋaalee wo Ghana okwaayeli nifeemɔ kɛ jwɛi kuramɔ gbɛjianɔtoi amli lɛ, maŋ lɛ baanyɛ ni eba tsakemɔ 
fɔŋ ni okwaayeli kɛbaa adebɔɔ nibii ashihilɛi amli lɛ naa shi, titri yɛ jeŋtsakemɔ kɛ wɔhewɔniiaŋ fitemɔ. Nakai nɔŋŋ hu 
ni ebaapia niyenii shweshweeshwefeemɔ, ni ebaaye ebua kooloo bibii alɛɛ kɛbaa amɛyi. 

Mfoniri 1: Black Soldier Fly (A), Black Soldier Gɔgɔmi ni akpa (B) kɛ Nidumɔ tsofa ni ana yɛ kooloo mli (D). Namɔhe: 
BBEST Projɛti/BNARI 
 

NAAMƆMƆ NI YƆƆ MOMO SHI EYEEE EMUU 
Kooloo bibii alɛɛ, loo kɛ dumɔ nibii ahe nitsumɔ lɛ naa naagbai babaoo yɛ bɔ ni ŋmɛnɛŋmɛnɛ okwaayeli nitsumɔ he 
nibii tamɔ loo niyenii, niyenii ni jɛ soya mli, kɛ nidumɔ tsofa ni ejɛɛɛ kooloo loo tso mli lɛ jara wa ha lɛ hewɔ, kɛ bɔ ni 
po ewa dani nine shɛɔ nibii nɛɛ anɔ ahewɔ hu lɛ hewɔ (Makkar et al., 2014). Nɛkɛ nibii nɛɛ kɛ okwaayeli nitsumɔ 
mliwoo lɛ jaraa yɛ shika gbɛfaŋgbɛ, ni asaŋ eyeee ebuaaa wɔhewɔniiaŋ yibaamɔ, ni ekomɛi po ejaaa yɛ gbɛ nɔ akɛ akɛtsu 
nii. Nɛkɛ nibii nɛɛ ahewɔ ni ehe ehiaa waa akɛ, abaana gbɛjianɔtoo kroko ni jara waaa, shi moŋ ebaanyɛ eye ebua kɛwula 
shi kɛpia yibii babaoo namɔ kɛ niyenii he gbajianɔtoi ni sa, beiaŋ ni ebàa naagbai ni baa adebɔɔ nibii ateŋ sharamɔ mli 
lɛ ashi. 
 
Kɛfata he lɛ, ŋmɛnɛŋmɛnɛ gbɛi anɔ ni atsɔɔ kɛkuraa jwɛi ni jɛɔ okwaayeli kɛ niyenii ahe nitsumɔi amli tamɔ, jwɛishaa, 
kɛ jwɛi kpɔtɔmɔ lɛ kɛ jeŋdɔlɛwoo kɔɔyɔɔ fɔji woɔ je lɛ mli. Enɛɛmɛi hu nyɛɔ ekɛ jeŋtsakemɔ baa. Yɛ jeŋdɔlɛwoo kɔɔyɔɔ 
fɔji asɛɛ lɛ, jwɛi ni ashaa ni gbɛjianɔtoo kpakpa ko bɛ he lɛ kɛ nibii krokomɛi ni fiteɔ wɔhewɔniiŋ baa, titri lɛ, patikuleeti 
maata (particulate matter), kaabɔn diŋ (black carbon), tsofai ni ehiii haaa hewalɛnamɔ (toxic chemicals) kɛ dadei ni hiɔɔ 
kɔɔyɔɔ mli ni ehiii haaa hewalɛnamɔ (heavy metals). Enɛɛmɛi fɛɛ nyɛɔ amɛboteɔ su ni akɛduɔ nii, nu mli kɛ dumɔ nibii 
amli, kɛkɛ lɛ ebote wɔniyenii amli. Kɛji eba lɛ nakai pɛ, ekɛ naagbai baa kooloi bibii ni anyɛɛɛ akɛ hiŋmɛi folo ana amɛ, 
dumɔ nibii, kooloi kɛ gbɔmɛi fɛɛ anɔ. Yɛ jwɛi kpɔtɔmɔ gbɛfaŋ hu lɛ, esa akɛ ana he ko kpakpa ni sa kɛha koni niyenii 
mli hewalɛ ni ji nutrɛnti lɛ akalaaje, ni he ko tamɔ nakai, kɛ gbɔmɛi ni baatsu nii lɛ anamɔ jaraa. No sɛɛ lɛ, jwɛi kpɔtɔmɔ 
nitsumɔ dadei ajara wa, ni kɛji atsuuu lɛ jogbaŋŋ hu lɛ, ejieɔ fu ni naa wa kɛha adesa kɛ adebɔɔ nibii krokomɛi ashihilɛ. 
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BBEST PROJƐTI LƐ NAAMƆMƆ NI EKƐBAA 
Black Soldier Fly ŋaalee (Mfo. 2) ji nɔ ko ni shishito damɔ kooloi kɛ tsei ahenitsumɔ kɛ niyenii he gbɛjianɔtoi 
anɔ. Okwaayeli kɛ niyenii he gbɛjianɔtoi kɛ jwɛi ni jɛɔ kooloi loo tsei amli babaoo baa, tamɔ dumɔ nibii 
ashishi, kooloi awamɔ kɛ niyenii ni efite, kɛ asaŋ jwɛi ni jɛɔ niyenii hiɛ tsakɛmɔ mli. Nakai nɔŋŋ hu ni blema 
gbɛjianɔtoi ni akɛkuraa jwɛi (tamɔ bu tsii, jwɛi shaa ni gbɛjianɔtoo kpakpa ko bɛ he, kɛ jwɛi kpɔtɔmɔ ni tsɔɔɔ 
gbɛ kpakpai anɔ) lɛ fɛɛ nyɛɔ haa ni jeŋdɔlɛwoo kɔɔyɔɔ fɔŋ (tamɔ mɛteeni, kabɔn daiɔsaidi), fu kɛ naji-
ekpaatsɛmɛi anaagbɛi baa, ni nakai nɔŋŋ hu ekɛ nu kɛ su hiɛkpatamɔ baa (Makkar et al., 2014). 
 
BSF gɔgɔmii lɛ yeɔ, ni etsakeɔ jwɛi ni jɛɔ kooloi kɛ tsei amli lɛ ahiɛ kɛfeɔ nibii ni he yɛ sɛɛnamɔ. Black Soldier 
Fly gɔgɔmii lɛ baanyɛ agbɛlɛ jwɛi babaoo ni kpɔtɔɔ lɛ yɛ be kukuoo ko mli. Kɛtsɔ niyeli mli lɛ, BSF gɔgɔmii 
lɛ baanyɛ aye jwɛi ni naa baashɛ oha mlijaa nyɔŋmai-kpawo (70%). Kɛtsɔ nɛkɛ gbɛjianɔtoo nɛɛ nɔ lɛ, abaanyɛ 
atsake jwɛi ni kulɛ, jara ko bɛ he lɛ hiɛ, kɛfee nibii ni jara yɔɔ he tamɔ baomaasi kɛ rɛsidua loo fraasi. Nɛkɛ 
baomaasi ni gɔgɔmii nɛɛ feɔ lɛ eyi obɔ kɛ protein ni abaanyɛ akɛfee niyenii kɛha kooloi tamɔ loo, wuɔ kɛ 
kpolotoi. Nakai nɔŋŋ hu ni BSF fraasi lɛ tsuɔ nii akɛ nidumɔ tsofa kpakpa ni eyi obɔ kɛ niyenii mli hewalɛ, kɛ 
kooloo bibii ni anyɛɛɛ akɛ hiŋmɛi folo ana ni hiɔ su mli ni yeɔ buaa su lɛ shweshweeshwefeemɔ lɛ. Kɛfata he 
hu lɛ, anaa gɔgɔmi mli fɔ kɛjɛɔ BSF gɔgɔmii amli ni akɛfeɔ kooloi aniyenii, ni asaŋ akɛtsuɔ nii yɛ nibii 
krokomɛi afeemɔi amli. 
 

 
Mfoniri 2: Black Soldier Fly ŋaalee kɛnitsumɔ yɛ gbɛi srɔtoi anɔ. Namɔhe: BNARI 
 
Black Soldier fly ŋaalee lɛ jieɔ jwɛi ni kulɛ, akɛbaayatsi bui ni no baanyɛ ekɛ naagbai aba lɛ yɛ jɛmɛ, ni enɛ 
bàa wɔhewɔniiaŋ ahiɛkpatamɔ kɛ jeŋdɔlɛwoo kɔɔyɔɔ fɔŋ lɛ ashi. Ŋaalee nɛɛ hu bàa fu gbonyo, naji 
ekpaatsɛmɛi naagbai, kɛ helai ni gbaa dumɔ nibii anaa yɛ okwaayeli mli lɛ anaa shi. Jarayeli he sɛɛnamɔ ni 
anaa yɛ ŋaalee nɛɛ mli lɛ eko ji, ebaa shika ni afiteɔ kɛkuraa jwɛi ni jɛɔ ŋmɔji kɛ niyenii ahiɛtsakemɔ amli lɛ 
naa shi. Asaŋ, ehaa anaa gbɛjianɔtoo kroko ni haa shika kɛtsɔ gɔgɔmii, fɔ kɛ nidumɔ tsofa ahɔɔmɔ anɔ. Esaa 
ebaa shikafitemɔ ni yɔɔ henɔ ni akɛfɔɔ lòo niyenii kɛ soya niyenii ni jara wala lɛ anɔ lɛ shi. Ŋaalee nɛɛ piaa 
su hewalɛnamɔ kɛtsɔ fraasi kɛ nitsumɔ mli, ni enɛ feemɔ yeɔ buaa dumɔ nibii ayibii afalɛ namɔ, ni ekɛ niyenii 
mli hewalɛ kɛ baomaasi saa woɔ su lɛ mli ekoŋŋ. Black Soldier fly ŋaalee yeɔ buaa adesa shihilɛ mli ni ehaa 
adesa sɛɛnamɔi babaoo. Eko ji nitsumɔnamɔ yɛ nitsumɔ ni báa wɔhewɔniiaŋ lɛ yi, naji-ekpaatsɛ kooloi alɛɛ, 
kɛ nihɔɔmɔ. Eyeɔ ebuaa niyenii shweshweeshwefeemɔ kɛtsɔ kooloi kɛ loo aniyenii ni jara waaa namɔ lɛ nɔ. 
 
NAAMUU 
Black Soldier fly ŋaalee lɛ haa anaa naamɔmɔ ni sɛɛ tsɛɔ kɛha Ghana jwɛi kuramɔ naagba, kooloi aniyenii ni 
jara wa, kɛ dumɔ su hewalɛ ni naa baa shi lɛ. Eyeɔ ebuaa sɛkula baokɔnɔmi, ni epiaa shihilɛ mli 
shweshweeshwefeemɔ, titri lɛ, kɛha oblahii kɛ oblayei. Nɛkɛ ŋaalee nɛɛ haa naamɔmɔ ni baatsɛ kɛha wɔGhana 
maŋ nɛɛ mli naagba ni wɔyɔɔ yɛ jwɛi kuramɔ he, kɛ asaŋ wɔhewɔniiaŋ hewalɛnamɔ naagbai, titri lɛ yɛ 
maŋtiasei amli tamɔ Ga nɛkɛ, hei ni jwɛi ni jɛɔ kooloi kɛ tsei amli lɛ fa waa yɛ lɛ.  
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Kɛlɛ, nɛkɛ ŋaalee nɛɛ kɛ nitsumɔ yeŋ emuu kɛji anaaa mla ni baakudɔ ekɛ nitsumɔ, gbɛjianɔtoi kɛha ekɛ 
nitsumɔ tsumɔ yɛ shweshweeshwe mli, kɛ ehe gbɛjianɔtoi krokomɛi. BFS ŋaalee henilee, shishinumɔ ni anaaa 
kɛ ekɛ nitsumɔ nyaŋemɔ ni miiya nɔ ji naagbai komɛi ni yɔɔ amrɔ nɛɛ. Esa akɛ ana gbɛjianɔtoi ni yɔɔ faŋŋ, 
tsɔsemɔ kɛha mɛi pɔtɛɛ komɛi, shika kɛ mliwoo, kɛ nibii krokomɛi koni anyɛ ni atsɔ nɔ kɛku naagbai lɛ anaa, 
bɔ ni afee ni anyɛ ni akɛgbele sɛɛnamɔi tamɔ niyenii yibaamɔ, jeŋtsakemɔ he shifimɔ kɛ akrowai anɔyaa lɛ 
anaa. 
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