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Synopsis of Project

This study successfully demonstrated that the synergistic AKFETIZ.3IICOHOEEIRIEE  ININANVFEFHEK

application of thermal manipulation (31° C) and (PSM)75%&FY U HEM KR (MLP) 25% %45t 3k
phytogenic-coated feed containing 75% papaya seed N Ea—T 4 5 L-tA A HEWNICERTAILT.

meal (PSM) and 25% moringa leaf powder (MLP) can BOHDEETFASETAN BRI EETEA LA T

effectively produce all-male marine tilapia, achieving male . ] y
proportions comparable to 17a-methyltestosterone (MT) LELTze cNITKY T @ - AFILT AR THEY (MT) 2

while improving fish survival, health, and growth ﬁ&?’?TE@iI]AEEE‘ZLO’JH \DEFE, BRRE

performance. Phytogenic - coated diets consistently BZE'V:FIEE{'_Jiéﬁéu&b\f%ml«to*L% K ’5’
outperformed MT-coated diets in growth and survival, O—T4 0 LIz@dA#E I REEEFRERICE VD TMTO—
highlighting their potential as a sustainable alternative to Fa o RBEEREIZERY . SRFRILEVCERWNV -T45
synthetic hormone-based tilapia masculinization. This =T DB 1&195%%,,,_1%7;&1:}%5}2&[,10)_[ Ei4
study advances environmentally fr_iendly, C_ost-effective, #=TLELz. AFEIZ. ARILELIDY—D ML . £ 5
and consumer-accep_ta_ble_ tilapia farming throqgh MEOHL . AORBEREDHE. EXEEYDOED
ho_rrpone-f_ree masc_ullnlzatlon, enhancgd production ITHAAELC.BEIIELL & 'LT MENS SHBE

efflc:l_ency, iImproved fish health, and agricultural waste 22 ANSNETFASETERERETIELD TS,

, £x / A

valorization.

Implementation / Application

This innovation delivers a sustainable, scalable, and CDEIHTRTIZ. BB EEEZRIEYRIFEDHEY
hormone-free platform for all-male tilapia production by MR N EHRETAZET, HFERREMDUEEED
iIntegrating thermal manipulation with phytogenic feed ENRJLEVHEFEFRALAV S YT SETEED

technology derived from agricultural by-products. By ) s A : —
enhancing fish health, survival, growth performance, and IVhIF—LaRBRLETT . ADERR. E7E, J"jz =

production efficiency while eliminating reliance on MERE. EEMEZM LSH. AEZTI'\)I/-_/’\UDH‘ET?E'F
synthetic hormones, it offers a commercially viable and HEBR 962 &T. BEMNICEIR A EETIRIEICEELT:
environmentally responsible solution that strengthens V) a1—23vFiRHELET . cICKY ., BRETEKRIE
food security, support circular bioeconomy principles, and DmRit. BERENAMATO/Z—DIREE I]?&jﬁi[, FESL
advances accepted aquaculture practices. '51’1,7"_ 3 §IE|§ﬁ0)§b7§~%>% _J"%'—:'_-'é_%)%@’C?'
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(a) Extracts of PSM (left) and MLP (right) as natural ~ (a)PSM(Z) EMLP (F) D ¥)Z . 30HE (<
alternative masculinizing agents for feeding the N> TRALTYIEADTASETHAIC
swim-up tilapia larvae over a 30-day period B Z 5RARDRBFHMEFIELTE

(b) Swim-up tilapia larvae (D) RALTYTHDTATETDHE
(c) All-male tilapia fingerlings () ZHMETAIETDIFA
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