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Toém tat

Aquaponics 1a huéng di tiém ning trong nong nghiép bén vimg nho kha nang két hop
tréng rau va nudi thity san tuan hoan, tdi wu hoa str dung tai nguyén. Nghién ctru nay
nhim so sanh sinh trudng va ning suit cua cdy Hing qué trong trén hai mé hinh
aquaponics két hop nuéi ca diéu hdng, gdbm aquaponics nudc can biang dng nhya thity
canh va aquaponics tudi ngdp xa can bang gia thé gdbm nung, véi hé théng thuy canh hoi
Turu. Két qua cho thay, cac chi s6 nude trong hé théng aquaponics déu & ngudng thich hop
cho ca cy va ca. Nang sudt Hung qué trén nudc can bang dng nhua thay canh (7,00
kg/m?) tuong duong thiy canh héi luu (7,30 kg/m?), cao hon MB (5,13 kg/m?). Ca diéu
hong trong cic hé thong aquaponics dat ning suat (34,39-34,60) kg/m?, vuot ddi ching
chi nuoi ca (25,60 kg/m?). Két qua khang dinh aquaponics NFT c6 thé thay thé thily canh
héi luu trong san xuat Hing qué, ddng thoi nang cao hidu qua nudi ¢4, gop phan phat trién
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1 Gidi thiéu

Ngay nay, cong nghé duoc ap dung cho hé théng nong
nghiép bén viing gitip giai phong ap luc vé nhan luc
cling nhu méi trudong, giam phat thai nha kinh va tac
dong tiéu cyc ctiia chung dén moéi trudng [1, 2]. Thuy
canh va aquaponics 1 cic phuong phap canh tac phd
bién hién nay. Thity canh 1a phuong phép trong ciy
khong dung dét, bo sung dinh dudng dang dung dich
(chu yéu sir dung phan bon héa hoc) dé cdy trong sinh
truong [3]. Aquaponics két hop trong cdy va nudi trong
thity san tuan hoan [4], trong hé¢ thong nay, chat thai
clia ca s& cung cip chat dinh dudng cho su phat trién
cta cdy trong. Ca thiy canh 13n aquaponics déu phu
hop véi cac khu vuc d6 thi, cd nang suét cao va c6 thé
giai quyét tinh trang thiéu dat lién quan dén nhu cu san
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xudt lwong thuc ngay cang ting [5]. Trong bdi canh xi
hoi ngay cang quan tim dén phat trién nong nghiép bén
virng thi aquaponics c6 thé 1a mot ky thuét canh tac
thich hop, vi mang lai nhiéu lgi thé vé tic dong moi
truong [6], giam lwong nudce tiéu thu [7], tai ché chat
dinh dudng [8], dong thoi san pham thu duoc bao gdm
san lugng thuc vat (rau) va dong vat (cd), giup nang cao
lgi nhuén. Tai Viét Nam, m6 hinh aquaponics kha phat
trién, didc biét 1a & quy md ho gia dinh, nhidu loai cay
tréng dwoc nghién ctru trong trén mo hinh nay nhu rau
muéng, cai xanh, cai ngot, cai dun, ddu bép, ... chohiéu
qua tot, cung cap ngudn thye pham rau — ca sach, vira
1a mo hinh giup thu gian [9].

Hung qué (Ocimum basilicum) — viét tit HQ, 13 loai cay
rau gia vi, c6 mui diu nhe, thoang huong vi qué, thuong
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duoc st dung nhu moét loai rau thom an kém trong
nhidu mén dn khac nhau. HQ c6 chira nhiéu tinh dau
(0,4-0,8) %, c6 ham lugng cao nhat luc cdy da ra hoa.
Trong tinh dau c6 linalol (60 %), cineol, estragol
methyl-chavicol (25-60-70) % va nhiéu chat khac, c6
tac dung khang viém, tiy giun, kiét ly, rdi loan tam
than, sdu rang va viém phé quan [10]. Nghién ctru vé
hoat tinh sinh hoc ctia cdy HQ cho théy phé hoat tinh
rt rong c6 kha chéng ung thu, bao vé than kinh, chdng
vi khuén, diéu hoa mién dich, tri dai thao duong, bao
vé tim mach, chéng cang théng, chéng ho, chéng sét,
chéng viém khép, chéng oxi hoa [11]. Py ciing 1a loai
rau gia vi trong bita dn hang ngay cta nguoi dan Viét
Nam va c6 nhu cau tiéu thy rat 1on.

Trong nhimg nim gin day, viéc sit dung hé thong
aquaponics dé trong rau xanh ngay cang duoc quan tim
do nhu cau ngay cang ting trong nganh thyc pham tot
cho strc khoe. Trong rau HQ trén hé thdng aquaponics
12 hudng san xuét tiém ning gitip cung cip ngudn ca,
rau HQ chét luong tot, dong thoi khong gay ra ap luc
cho moi truong tu nhién.

Nghién ctru ndy duoc tién hanh nhim so sanh sinh
trudng va ning suat cua cay HQ trong trén cac mé hinh
aquaponics phd bién tai Viét Nam (mé hinh tudi ngap
xa can dung gia thé gdm nung va mé hinh nude can sir
dung 6ng nhya thily canh) so véi khi trong trén mé hinh
thity canh bd sung phan bon thong thudng.

2 Phuong phap nghién ctiru

2.1 Vat liéu nghién ciru

- Mb hinh aquaponics tudi ngap xa can st dung gié thé
gébm nung (MB — Media Based), mé hinh aquaponics
nudce can st dung 6ng nhya thily canh (NFT — Nutrient
Film Technique). M&i hé théng bao gdm bdn nude 500
L (thé tich nuéc nudi ca 350 L), két nbi voi hé théng ong
dan nuéc bang may bom 1én bon MB ¢6 kich thude dai
x rong x cao 1a (1 x 1 x 0,25) m hodc hé thong 10 NFT,
mdi dng dai 3 m c6 13 trdng cdy cach nhau 15 cm, sau
d6 nudc duoge hdi vé bé chira ¢ hé thong loc thd (200
L), sau d6 nudc duge bom sang bé loc vi sinh (200 L) co
chira 2 kg hat nhya vi sinh va suc khi ¢ day, sau d6 nude
da xur Iy dugc tudn hoan vé bon ca.

- Mo hinh TCHL st dung dung dich dinh dudng
Hoagland (N: 210 ppm; K: 235 ppm; Ca: 200 ppm; P:
31 ppm; S: 64 ppm; Mg: 48 ppm; B: 0,5 ppm; Fe: (1-
5) ppm; Mn: 0,5 ppm; Zn: 0,05 ppm; Cu: 0,02 ppm;
Mo: 0,01 ppm), EC dung dich = (1500-1800) mS/cm,
pH = (6,0-6,5)

Hinh 1 M0 hinh aquaponics tudi ngap xa can st
dung MB - Media Based (A), m6 hinh aquaponics
nude can st dung NFT (B) [9].

- C4 diéu hdong (CPH) dugc cung cip va nudi theo
quy trinh cta Trung tdm Gidng thily san nudc ngot
Thanh phd H Chi Minh; giéng rau HQ cua Céng ty
Trang Nong, cac vat dung khac nhu: thudc do, can, test
kit sera,...

2.2 Phuong phap nghién ctru

2.2.1 Phuong phép b tri thi nghiém

Thi nghiém dugc tién hanh tir thang 05/2022 dén
09/2022 tai Khu nha mang thyc nghiém Vién Khoa hoc
Lién nganh. Cay HQ dugc gieo hat sau 15 ngay du tiéu
chuan chiéu cao (5-6) cm, c6 (4-5) la duoc dua 1én
trong trén md hinh aquaponics MB, mé hinh
aquaponics NFT va mo hinh thity canh héi lvu (TCHL).
Khoéng cach trong: ciy cach cay (15 x 15) cm.

Thi nghiém b tri theo kiéu khdi hoan toan ngiu nhién
1 yéu t6 (RCBD) v6i 3 1an lap lai, mdi 6 co s6 theo di
20 cay ¢ dinh. Trong thi nghiém nay, rau HQ duogc
trong trén cac md hinh TCHL (dbi ching rau),
aquapoics MB, aquaponics NFT, va m6 hinh nudi ca
khong trong rau (d6i chimng cé).

CPH c6 khbi luong trung binh (200-250) g/con duoc
nudi trong bé composit 500 L (thé tich nudc 350 L),
méat d6 nudi 50 con/bé, duoc suc khi lién tuc va dung
luéi cét ning 70 % dé che cho bé c4. Ca dugc cho an
2 lan/ngay (8 gid va 16 gio), theo nhu cau va didu
chinh hang ngay, sau khi cho @n khoang (10-15) phut
luong thuc &n thira dugc vt ra ngoai va ghi nhén
luong thuc an thira. Thirc an vién ndi véi ham lugng
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protein tho tir (28-30) % duogc sir dung trong thi nghiém.
Thoi gian thi nghiém dugc tién hanh 75 ngay véi 2 chu
ky rau HQ.

2.2.2 Chi tiéu theo doi

Céc chi tiéu sinh truong cia cdy: chiéu cao cdy (cm),
s6 14, chiéu dai 14 (cm), chiéu rong 14 (cm) duoc do mdi
tudn mot 1an cho dén khi thu hoach; nang suét ca thé
(g/cdy), ning suat thuc thu (kg/m?) duge do khi thu
hoach. Pdi véi ca theo ddi ty 1¢ c4 sdng (%) va sinh
trudng cua ca bao gdm: chidu dai than ca (cm) duge do
trude khi tha va do lai mdi thang sau khi tha va bé nudi
theo chiéu doc tir miéng dén hét duoi ca; trong luong
cé (g/con) duge do bang cach vot ca tha vao hop nhya
chtra nuéce, sau khi can khéi luong ca hop thi tha ca vao
lai trong bé nudi va trir di khdi luong nude trong hop
nhya, trong lugng ca dugc can trude khi tha va cén lai
mdi thang mot 1an; tong khdi lwong bé ca (kg) duge do
bang cach cin toan bd s c4 trong bé nubi tai thoi diém
thu hoach cudi cung. Pbi v6i nude theo ddi cac chi tiéu
mdi tuan 1 1an: nhiét do, pH: do bang may pH Meter.
DO (mg/L), amonia (mg/L), N-NO, (mg/L), N-NOs
(mg/L): do bang test kit Sera

2.3 Phuong phap xir Iy s6 liéu:

S liéu dugc xir 1y biang phan mém SAS 9.1, Microsoft
Excel 2010. Sy khéc biét c6 y nghia thong ké dugc bao
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cdo & muc p < 0,05.
3 Két qua va thao luan

3.1 Nudc nudi ca

Céc gia tri nhiét 46, pH va DO nudc dugce thé hién trong
hinh 1 déu ¢ cac ngudng thich hop cho ca sinh truong.
Nudc & cac bé aquaponics do duoc bom lién tuc 1én cac
bdn trong cdy va tuan hoan vé cac bé ca nén lugng oxy
hoa tan cao hon so v6i bé dbi chimg, tuong tu két luan
trong nghién ctru trude [12, 13]. pH nude & bé nudi ca
d6i chig cao hon cac bé c6 trong rau, mirc pH nudc &
cac bé aquaponics dao dong tur 6,4-6,7. Nhiét do nudc
¢6 su chénh 1éch giita bé nudi ddi ching, bé aquaponics
NFT va MB: nhiét 3 nudc & mo6 hinh MB cao hon mo
hinh NFT va ca d6i ching. O cac bé aquaponics MB
thi nhiét d6 nudc ¢ 3 tuan dau kha cao, do nuée duge
bom 1én gi4 thé gém nung dé tudi cho cy, do d6 truyén
dan nhiét tir cac hat gdbm nung da hap phu nhiét khi tiép
xuc truc tiép vO1 anh néng mat troi lam nhiét d6 nudc
tang 1én, tuy nhién sau tuan tht 3 thi cdy HQ di phat
trién 16n hon va che di cac hat gdm nung nay 1am cho
nhiét d¢ nude gidm xuéng dan. Ca pH va nhiét d nude
céc bé nudi déu nam trong khoang pH phut hop cho sinh
truong ctia cdy HQ: nhiét do tir (20-25) °C, pH tir 6 dén
8 [14].

nhiét d6 ( d6 C)

tuanl twan2 twan3 twan4 twan5 twané tuan 7

tudn 1 tuan 2 tuan 3 tuan 4 tuan 5 tuan 6 tuan

NFT MB —8—DC NFT MB

Hinh 2 Gia tri oxy hoa tan, pH, nhiét d6 nudc trung binh hang tuan trong thoi gian thi nghiém & bé ca ddi

ching (khong trong rau) va hé thong aquaponics MB va NFT sau 2 thang nuéi CDH.
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Hinh 3 (A) Chi sb nitrat trong thi nghiém (B) Chi s6 nitrit trong thi nghiém (C) Chi s6 amoni trong thi nghiém
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Dé cay trong sinh truéng tbi wu, ngoai cac yéu té pH,
nhiét do va néng d6 oxy hoa tan cua nudc thi yéu td
Nito 14 quan trong nhat. Nito 1a nguyén té duoc yéu cau
16n nhét ddi voi da s6 cac loai cdy trong, c6 mat trong
rat nhiéu hop chat hiru co quan trong ¢ vai tro quyét
dinh trong qua trinh trao doi chat va ning lugng, dén
cac hoat dong sinh 1y cua cay [15].

Hinh 3 cho thay ham luong nito dugc giai phong tir
ngudn phan ca trong thi nghiém khé cao. Cang vé cudi
thoi gian thi nghi€ém, ham lugng nay cang cao hon. Cay
tréng chil yéu dong hoéa nito v6 co & dang nitrat (NO3Y)

hoac amoni (NH4") [15]. Gia tri ham luong nito trong
céc bé nudi thi nghiém nam & pham vi khong gay doc
cho ca, ham luong nitrat 1én dén (150-300) mg/L ciing
khong géy ddc cho ca [16, 17].

3.2 Sinh trudng va ning suat rau HQ trong trén cac hé
thong aquaponics va TCHL

Sinh trudong va niang suat cdy HQ dwoc thé hién qua
Bang 1 va Bang 2. Sinh truéng va ning suét rau HQ
trong trong hé théng aquaponics MB va TCHL cao hon
S0 VOi sinh trudng va ning suat rau HQ trong trén
aquaponics NFT, sy khac biét nay c6 y nghia thong ké.

Bang 1 Sinh truong rau HQ sau 2 thang trong trén cac hé thong TCHL va cac md hinh aquaponics

HE théng Chiéu cao ciy| SO 1a/nhanh | Chiéu dai | Chiéu réng | S6 nhanh méi
i (cm) (14) 14 (cm) 14 (cm) (nhanh)
TCHL (bC) 43,36 11,89 6,67 3,42 11,37a
Aquaponics MB 44,75 12,18 6,58 3,76 9,88b
Aquaponics NFT 45,40 11,54 7,02 3,01 11,25a
CV (%) 10,52 9,11 3,80 9,70 10,53
LSDo,0s NS NS NS NS 1,22

Ghi chii: chi cdi “a,b,c,..” thé hién sw sai khdc co y nghia th(fng ké theo cot ¢ do tin cdy 95 %

Béng 1 cho thiy cac chi tiéu sinh trudng nhu: chiéu cao
cdy, s6 14 trung binh trén nhanh, kich thuéc 14 (chiéu
dai, rong 14) cdy HQ & cac hé thong aquaponics va hé
thong TCHL chua c6 sy khac c6 y nghia thong ké
nhung s6 nhanh mai phat sinh trén cdy thi c6 sy khac
biét 13 rét: s6 nhanh moi phat sinh trén cac hé théng
aquaponics NFT va trén TCHL str dung dung dich dinh
dudng vo co déu cao hon, dat (11,25 va 11,37) nhanh
moi/cdy (khong co su sai khac c6 y nghia gitta hai hé
thdng nay), hé thong aquaponics MB ¢6 sb nhanh méi
phat sinh thap, chi dat 9,88 nhanh/cay.

Ning sudt c4 thé cua cdy HQ trén 2 hé thong:
aquaponics NFT va TCHL ciing cao hon so v6i hé
thong aquaponics MB, ning suét ca thé HQ trén hé
thong aquaponics NFT va trén TCHL lan lugt dat
(43,57 va 45,59) g/cay. Cay HQ trong trén cac hé thong
thu hoach 3 1an sau khi trong (sau 1; 1,5 va 2 thang),
sau lan thu hoach thir 3 cay bat dau vang 14, gia va chét.
Téng nang suat thuc thu ciia hé théng trong HQ trén
TCHL va trén aquaponics NFT lan luot dat (7,30 va
7,00) kg/m?, cao hon so véi tong ning suét thuc thu
trdng trén aquaponics MB, dat 5,13 kg/m? (Bang 2).

Bang 2 Ning suit rau HQ sau 2 thang trong trén hé thong TCHL va cac hé thong aquaponics

g NSCT NSLT NSTT (kg/m?) Téng NS
H¢ thong A 2 x X X 2
(g/cay) (kg/m?) Lan1 Lan 2 Lan3 (kg/m?)
TCHL (BPC) 45,59a 3,19 1,24a 3,30a 2,76a 7,30a
Aquaponics MB |  30,07b 2,10 0,83b 2,34b 1,96b 5,13b
Aquaponics NFT | 43,57a 3,05 1,18a 3,19a 2,63a 7,00a
CV (%) 8,57 10,05 3,69 5,77 4,57
LSDo,s 6,23 0,22 0,22 0,58 2,51

Ghi chii: chir cdi “a,b,c,..” thé hién suw sai khdc co y nghia théng ké theo cot ¢ do tin cay 95 %

Két qua nay phu hop vai [18], khi so sanh sy sinh
trudng va phat trién cua HQ (Ocimum basilicum) trong

hé théng aquaponics NEFT nudi ca vang (Carassius
auratus) so voi trong thuy canh thong thuong da két
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luan rang ning suat HQ sau 45 ngay trdng trén hé thong
aquaponics NFT nuéi ca vang cao hon dang ké so voi
hé thong thily canh, ning sut ca thé trén aquaponics
dat 50,67 g/céy so thity canh dat 24,32 g/cay [18]. Két
qua nghién ciru co sy khac biét 16n vé niang suit cay
HQ khi trong trén aquaponics voi TCHL, sy khac biét
nay co thé do su khac nhau vé loai ca nudi trong hé
thng aquaponics dan dén dinh dudng cung cp cho cay
trong khac nhau, tuy nhién déu cho thiy kha ning sir
dung hé théng aquaponics NFT dé trong rau HQ thay

thé cho phuong phap trong thity canh.
- - MR

Y
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Hinh 5 Rau HQ trén (A) hé théng aquaponics MB;
(B) Aquaponics NFT; (C) Hé théng TCHL.

3.3 Sinh truong va ning suit cia CPH trong cac bé

nuoi

C4 duogc nudi trong bé aquaponics MB, NFT va bé dbi

ching (chi nudi ca khong trong rau) duge theo doi

trong 4 thang. Két qua sinh truong va niang suit CDH

dugc théng ké & Bang 3 va Bang 4.

Bang 3 Chiéu dai than cia CPH & cac hé thong

aquaponics sau 2 thang nuoi.

] Ty 1¢ | Chiéu dai thin (cm)
Hg thong song | "NMgi | Saul | Sau2
() | tha thiang | thiang
DC- chi nudi ca 90,5b | 5,77 | 14,5 | 29,7b
Aquaponics MB 98,8a | 5,95 14,0 | 32,5a
Aquaponics NFT | 97,8a | 6,05 14,2 | 31,8a
CV (%) 3,15 | 4,12 1,41
LSD o5 1,45 NS 0,88

Ghi chii: chiv cdi “ab,c,..” thé hién sy sai khac co y
nghia thong ké theo cét & do tin cdy 95 %

Két qua Bang 3 cho thdy CDH duoc tha & cac hé thong
aquaponics két hop trong rau déu cho ty 1é song cao
hon hé thong d6i chimg khong trong rau; toc d sinh

truong cia CDH ¢ cac hé thong aquaponics ¢6 su sai
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khac r3. Cung kich ¢ cé tha vao bé gidng nhau, sau 2
thang nudi ca trong hé théng aquaponics c6 két hop
trong rau sinh truong manh hon, chidu dai than dat
(31,8-32,5) cm, co6 su khac biét c6 y nghia théng ké so
v6i hé théng ddi ching chi nudi c4, chiéu dai than dat
29,7 cm.

Sau 2 thang nuéi CDH ¢ cac hé thong c6 su khac biét
15 rét vé khdi lwong. Khdi lwong ca trung binh/con & 2
hé thng aquaponics két hop trong rau déu cao hon hé
thdng ddi ching (Bang 4). Do d6, ning suat ca/bé nudi
cling c6 su khac biét c6 ¥ nghia: ning suét ca trong bé
& hé thong aquaponics trong rau trén gia thé gdm nung
dat 34,60 kg/bé, khac biét khéng c6 y nghia voi hé
thdng aquaponics trong rau trén NFT dat 34,39 kg/bé
va nang sudt ci & ca 2 hé thong nay déu cao hon hé
thong ddi chimg chi nudi ca, ning suét ca trong bé dat
25,60 kg. Nhu vay, ca dugc nudi trong hé théng
aquaponics két hop trong rau déu sinh truong va cho
nang suat t6t hon khi khong trong rau.

Biang 4 Ning suat CDH & cac hé théng aquaponics sau
2 thang nudi.

Khdi lrgng TB (g/con)

Hé thén z e
U8 | Méi | Sau1 | Sauz | Tong khoi
ot thi | théng | thang | 1UOM8DE

g £ | nuoi (kg) |
BC- chi 6,83 | 2815 | 512.2b | 25.60b
nuoi1 ca
Aquaponics
o 6,87 | 283,3 | 691,92 | 34.60a
Aquaponics
NBT 6,83 | 2720 | 687.8a | 34,39a
CV (%) 4,26 5,32
LSD o005 5.80 2.52

Ghi chii: chiv cdi “a,b,c,..” thé hién sy sai khdc co y
nghia thong ké theo cét ¢ do tin cdy 95 %

Rau trong trén hé théng aquaponics s& st dung phan
thai cia c4 duoc chuyén hoa lam ngudn dinh dudng dé
phat trién, hoan toan khong can bd sung phan bon hoa
hoc, dong thoi cay gitp 1am sach nude cho cé, gitip ca
sinh truong t6t hon [19]. Twong tu, két qua nghién ctru
cling cho thiy trong rau HQ trén aquaponics 1a hoan
toan kha thi, ca cdy va ca trong hé thong déu sinh
truong tot, cho ning suét cao.
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4 Két luan va kién nghi

4.1 Két luan

aquaponics MB va NFT lan luot dat 34,6 kg/m® va
34,39 kg/m® nudce, cao hon so véi dbi chting chi nuéi

c4, dat 25,60 kg/m?> sau 2 thang nuoi.
4.2 Kién nghi
Ung dung két qua xay dung mé hinh trong san xuat rau

C6 thé trong rau HQ trén hé thng aquaponics NFT
nuoi CPH thay cho hé théng TCHL. V61 mat 36 CbH
50 con/m® nuée, cac chi sb nude nudi nhu pH, nhiét do,

‘ HQ trén hé thd ics. Pong thoi tiép t
lugng oxy hoa tan, NO>,, NOs, NH4" déu & ngudng Q trén he thong aquaponics. Bong thot tip. tye

. . nghién ctru tréng cac déi tuong cdy gia vi va cdy tron
khong gay ddc cho ca, ca tang trudong tot, nang suat cao; 8 R Ag ¥ geayglavi y g
. A . N . 5 khéc trén hé¢ thong aquaponics.
nang suat rau HQ trén moé hinh nay cao (7,00 kg/m*)
tuong duong véi ning sudt rau trong trén hé thong
TCHL (7,30 kg/m?), cao hon trén mo hinh aquaponics

MB (chi dat 5,13 kg/m?). Nang suat CDH trén cac bé

Loi cam on
Cam on Truong Pai hoc Nguyén T4t Thanh da tao diéu
kién hd tro co s& vat chat hoan thién nghién ctru nay.
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Comparison of growth and yield of Basil (Ocimum basilicum) cultivated in aquaponics
(with Oreochromis sp.) and recirculating hydroponic systems in Ho Chi Minh City

Tran Thi Quy”, Tran Thi Huong, Bui Le Trong Nhan, Ngo Thi Lam Giang
Insititite of Interdisciplinary Sciences, Nguyen Tat Thanh University
ttquy@ntt.edu.vn

Abstract Aquaponics is a promising approach to sustainable agriculture by integrating vegetable cultivation
and aquaculture in a circular system that optimizes resource use. This experiment aimed to compare the growth
and yield of basil (Ocimum basilicum) cultivated in two aquaponics systems combined with Oreochromis sp.:
NFT (Nutrient Film Technique) and MB (Media Based), with a conventional recirculating hydroponics system.
Results showed that water quality parameters in aquaponics systems remained within suitable ranges for both
plants and fish. Basil yields in NFT (7.0 kg'm™) were comparable to hydroponics (7.3 kg'm?) and higher than
MB (5.13 kg-m™). Oreochromis sp. raised in aquaponics systems achieved yields of (34.39-34.60) kg-m™,
outperforming the control system with fish only (25.6 kg-m™). These findings demonstrate that the NFT
aquaponics system can effectively replace recirculating hydroponics for basil production while enhancing fish
growth performance, representing a sustainable solution for agricultural development.

Keywords Aquaponics; hydroponics; Ocimum basilicum; Oreochromis sp.; sustainable agriculture
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