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This study was carried out to build a model of lifting and draining
Aquaponics system and experimenting with different fish species
(Microsynodontis armatus, Clarias. gariepinus, Oreochromis
niloticus, va Channa striata) and plants (Ipomoea aquatica, L.
siceraria, T. cucumerina, and C. sativus). The growth rates of fishes,
plants and water environmental parameters (pH, temperature, NHs,
NOy) in the Aquaponics system were recorded and evaluated during
the experiment. The results showed that the four fishes observed in
the experiments had high survival rates (>87%). The growth rate in
weight was found highest in C. gariepinus (218.2+18.50 g) but lowest
in M. armatus (29.95+1.73 g). The growth rate of O. niloticus, and
Channa striata were 72.77+3.22 g and 84.55+5.42 ¢, respectively.
The plants selected for testing in this Aquaponics system all grew
well, without any pests or diseases. Generally, the environmental
parameters surveyed in the Aquaponics model were in the suitable
range for the growth of fish and plants.
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Nghién ciru nay duoc thyuc hién nham xay dung md hinh Aquaponics
nang ngap xa can trén gia thé dat nung va thir nghiém trén cac loai ca
khdc nhau (Microsynodontis armatus, Clarias. gariepinus,
Oreochromis niloticus va Channa striata) va cay trong (l. aguatica,
L. siceraria, T. cucumerina va C. sativus). Téc do tang truéng cua cé,
thuc vat va céc thdng s6 méi trudng nudc (pH, nhiét 4o, NHz, NO2)
trong hé thong Aquaponics dugc ghi lai va danh gia trong qua trinh
thi nghiém. Két qua cho thdy, bbn loai ca dugc khao sét trong thi
nghiém co ty 1é sdng cao (> 87%). Tdc do ting trudng vé trong luong
cao nhit ¢ C. gariepinus (218,2+18,50 g) va thap nhiat ¢ M. armatus
(29,95 + 1,73 g). Toc do tang truong cua O. niloticus va C. striata lan
luot 1& 72,77+3,22 g va 84,55+5,42 g. Céc loai rau va day leo (xa
lach xoong Nhat, rau muéng, day bau, khé qua tay va dua leo) duoc
chon thir nghiém trong hé théng Aquaponics déu phét trién tét, khong
xuit hién sau bénh. Nhin chung, cac thdng sé maéi trudng khao sat
trong cic mé hinh Aquaponics déu nam trong khoang thich hop cho
su phat trién cua ca va rau.
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1. Giéi thiéu

Trong giai doan hién nay thuc trang & nhiém méi truong va bién déi khi hau ngdy cang tang
da anh hudong nghiém trong dén nganh nudi trong thay san [1]-[3]. Dé phét trién bén vitng nganh
nudi trong thity san, viéc san xuat giéng va wong nudi dong vat thuy san theo hudng than thién
moi truong va san pham thu duoc an toan dén stic khoe nguoi tiéu dung, khéng ton Iuu hoa chét
thudc khang sinh la thiét yéu [3], [4].

Aquaponics 1a mot hé théng san xuat tich hop gitra trong cay thuy canh va nuoi trong thuy san
tuan hoan [5]. Dudi tac dong cua vi khuan chat thai cua ca s& 1a ngudn cung cap dinh dudng cho
su phat trién cua cay trong, qua d6 cay trdng gop cai thién chat luong nuéce, giam lugng nudc tiéu
thu tong thé bang cach han ché lugng nudce thai méi truong bén ngoai [6]. Aquaponics duge danh
gia 1a hé théng san xuat thuc pham an toan véi cac mdi nguy vé & nhiém moéi truong thap [7].
Ngoai ra, cac lgi thé cua viéc lién két san xuét cdy trong va nudi ca la chia s¢ duoc chi phi vén
hanh va co s ha tang; chat thai tir cac bé nudi ca tuan hoan duoc hap thu bai thuc vat, do dé gitip
lam giam chi phi sir dung phan bon, héa chat va giam thiéu viéc xa chét thai ra méi trudng; ddng
thoi ting loi nhuan tiém ning bang cach san xuit dong thoi hai ngudn san pham 1 ca va rau [8].
Do d6, mé hinh Aquaponics c6 thé dugc xem 12 lra chon thay thé c6 trach nhiém voi méi truong
trong rau va danh bét ty nhién [9]. Ty ¢ gitra ca va rau s& khac nhau tuy theo loai nudi, tiy theo
ché d6 dinh dudng va thanh phan dam ca cho n, tay theo tung loai cay trong, tuy theo gia thé
dugc st dung cho trdng rau ma ty 1é gitra bé ca va bé rau co thé la 1:1 hay dao dong 1:4. C6
nhiéu loai ca duoc lya chon va dwa tng dung vao mé hinh tuy theo diéu kién dia ly cua tung
nude nhu ca hdi, ca tré, ca chép... [10]. Yéu td thanh cong caa mé hinh aquaponics can xem xét
la ty 18 gitra ca va rau, ché d6 dinh dudng va thanh phan dam c4 cho an, loai cdy trong hay gia thé
dugc sir dung... thiét ké cho phu hop tao dinh dudng dé hé théng aquaponics can ddi, on dinh.
Nghién ciu nay duoc thuc hién nham xay dyung hé thong Aquaponics — md hinh két hop giira
trong cac loai rau va nudi cac loai ca khac nhau dé gop phan hoan thién thém vé thanh phan
gidng loai két hop trong md hinh, ty 1& két hop giita ca va rau, tir d6 dua ra kich thuéc hé hiéu
qua. Ngoai ra, nghién cau thuc hién dya trén nhitng loai ca duoc nudi thuong pham phd bién da
sir dung thirc an cong nghiép dé so sanh chat lugng thit hay d6 ngon cua cé, rau khi duogc nudi md
hinh aquaponics va mé hinh truyén thong.

2. Vat li¢u va phuong phap
2.1. Vat ligu nghién ciru

Cé: Chon nhirng loai di dugc nudi thuong pham: Ca chach l4u, cé l6c, ca tré phi va ca ro phi
(d6i chiing). Céc loai ca khac nhau duoc bé tri 1an luot trong 03 md hinh Aquaponics. Trong do,
ca chach lau (M. armatus), cé tré phi (C. gariepinus), c& rd phi (O. niloticus) va cé 16¢ (Channa
striata) c6 khdi lugng dao dong tir 3 — 6 g/con. Tiéu chuan lya chon ca khi bé tri: kich c& dong
déu, khog, khong xay xat, khdng bi nhiém bénh, da quen voi thirc an cong nghiép.

Gidng cay trong: Két hop cac dang khéc nhau: O dang day leo c6 bau (L. siceraria), kho qua
tay (T. cucumerina), dua leo (C. satlvus) va cac loai rau ngin ngay nhu: Rau muébng, hing qué,
xa lach xoong nhat. Cay trong dwoc &p dung 2 phuong phap 1a gieo hat va dam canh.

Nguon nuéc: St dung nude ngam, dang EDTA xu Iy kim loai nang, sau d6 dé ling 2 ngay
trudc khi st dung.

2.2. Phwong phdp nghién ciru
2.2.1. Thiét ké hé thong Aquaponics

Hé thong Aquaponics dugc bd tri trong nha ludi daé tranh sau bo, con trung va dugc Iép hé
thong phun suong, quat thong gié dé dieu hoa nhi¢t do khi nang nong. Mo hinh dugc thict ke bao
gom: bé ca (1m?3), bé loc co (250 lit), bé loc vi sinh (250 lit) va 08 khay rau (0,9 x 0,6 x 0,3m).
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Bé cé: Puoc sir dung 1a bé composite 1 m?, c6 muc nuéc chiém ¥ bé, c6 bé tri suc khi va lip
01 may bom chim (91,2 W) dé bom nudc tir bé c& 1én bé loc co.

Khay rau: Khay str dung la khay dang nhya nguyén sinh dugc lam tir nhya déo chiu nhiét, do
bén cao. Mbi khay rau duoc lap dat bellsiphon.

S6i vién nung: Pugc bé tri vao khay rau véi 2 kich ¢ (4 — 8 mm va 8 — 12 mm) phdi tron véi
nhau theo ti 1& 1:4. S6i duogc xir Iy trude khi dwa vao bb tri thi nghiem.

Bé loc co hoc: Bé loc thé tich 250 lit. Hé thdng loc gdm 3 1p chinh: trén cuing 1a 16p béng loc
roi dén lép da trang va dudi cung 1a 16p nham thach.

B¢ loc sinh hoc: Sir dung loai thing phuy c6 thé tich 250 lit. Gi thé cho vi khuan st dung la
hat loc Kaldnes (chiém gan 1/3 thé tich bé loc).

2.2.2. Bé tri cac md hinh Aquaponics

Hg thong dugc b tri lan luot véi 3 md hinh, thoi gian bd tri cho mdi thi nghiém 1a 2,5 thang,
mat do la 150 con/bé. Sau moi dot kéj[ thUC mo hi’nh, hé théng' duoc vé sinh toan b6 va cong tac
chuan bi sau 10 ngay bo tri mé hinh ke tiep. Hé thong dugc thiét ké va van hanh theo Hinh 1.

]

e el e
— % ___%1/____):%___*____

7 i i ‘: i . L Cipnuse
B e e ST

Hinh 1. So @6 vdn hanh cua hé théng thi nghiém
Ghi chu: 1. B ca; 2. B¢ loc co; 3. Bé loc vi sinh; 4. Bell siphon; 5. Hé thang ong cdp nuée vao khay rau;
6. Hé thong ong thu nudc tir khay rau vé bé cd; 7. Khay rau; 8. Mday bom chim

M0 hinh 1: Cé4 chach lau + xa lach xoong nhat + rau mudng

- Thai gian b tri thi nghiém vao ngay 05/8/2019 dén ngay 17/11/2019.

- C4: Cé chach lau c6 khéi luong dao dong tir 3-5 g/con

- Rau: Xa lach xoong nhat dugc tia b6t ré va than sao cho chiéu dai con 4 cm trudc khi cdy
vao gié thé dat nung. Riéng rau muéng tién hanh gieo hat cling thoi diém véi tha cé.

M6 hinh 2: C4 tré phi + bau + khd qua tay

- Thoi gian bé tri vao ngay 27/11/2019 dén ngay 05/02/2020.

- Ca tré phi: Khéi luong ca dao dong trong khoang tir 4-5 g/con.

- Cay bau va kho qua tay hat duoc gieo vao thiing xdp da chuan bi sin dat va phan bén ngoai.
Sau khi xuét hién 2 14 that tién hanh bd tri vao hé théng khay rau.

M@ hinh 3: C4 r phi + ca Ioc + bau + dua leo

- Thoi gian thi nghiém: Tir 20/04/2020 dén 27/06/2020.

- Cé r6 phi va cé l6c: C4 ro phi cd khéi lwong dao dong trong khoang tir 4-6 g/con, ca 16¢c co
khéi lwong dao dong 3-5 g/con.
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Ca duogc cho an bang thirc an cong nghiép (dam 40%) 2 lan/ngay theo nhu cau. Thuong xuyén
theo doi kha néng bat mdi cua ca dé diéu chinh lugng thirc an cho phu hop, tranh thirc an du thira
anh huong dén chét lugng nudc. Binh ky siphon bé ca trong trudng hop phan ¢, thie an du thira
nhiéu va cap thém nudéc khi can thiét. Binh ky vé sinh hé théng bellsiphon trong cac khay rau dé
tranh truong hop ré cay phat trién nhiéu gay can tré thoat nudc. Kiém tra hé thong loc, vé sinh
sau mdi dot két thic thi nghiém.

2.2.3. Cac chi tiéu thu thgp va tinh toan

Chi tiéu ting truong va ti 1é séng cua ca: Khéi luong va chiéu dai ca trong cac mé hinh thi
nghiém dugc can va do dinh ky 2 tuan/lan. Ti 1& séng cua ca dugc xac dinh vao cudi mdi vu nubi.
Cdng thue tinh toan céc chi tiéu nhu sau:

1. Tang truong chiéu dai (Length Gain; cm): LG = (Lc — Ld)

2. Toc do tang truang chiéu dai theo ngay (Daily length gain — DLG; cm/ngay):

DLG = (Lc - L)kt

3. Tang trong (Weigh Gain; g): WG = Wc — Wd

4. Tbc do tang trong theo ngay (Daily weight gain — DWG; g/ngay): DWG = (Wc — Wd)/t

5. Téc do tang truong dac biét theo khbi luong (Specific growth rate — SGR; %/ngay):

SGR = (InWc — InWa)/t

6. Tc do tang truong dac biét theo chiéu dai (%/ngay): SGR = (InLc — InLd)/t

7. Ty 1é sbng (SR — survival rate; %): SR = (36 ca thu dugc/sd ca tha)x100

Trong d6: Ld la chiéu dai ban dau (cm), Lc Ia chiéu dai cudi (cm), We 1a khdi luong cudi (g),
Wa 1a khéi luong dau (9), tla thoi gian thi nghiém (ngay).

Chi tiéu theo ddi vé cay trong: Sau mdi dot thu hoach duoc can khéi lugng tuwoi. i voi day
leo (bau, khd qua tay va dua leo), trai duoc thu va can khéi luong khi dén giai doan thu hoach.

Chi tiéu méi truong: CAc chi tiéu pH va nhiét do nudc trong bé ca duoc do 2 lan/ngay (lic
7:00 sang va 2:00 chiéu) bang may do. Ham lwong khi doc NO», NHz duoc xac dinh bang b kit
Sera, thoi gian do 4 ngay/lan (vao lic 2:00 chiéu).

2.3. X Iy sé ligu
Cac sb liéu thu thap cua tung chi tiéu duoc tong hop va xu ly bang phan mém Microsoft
Excel. Sé liéu duoc trinh bay dudi dang trung binh + sai s6 chuén.

3. Két qua va ban luan
3.1. Bién dpng ciia Cac chi tiéu méi trwong nuwéc

Bién dong pH: Két qua Bang 1 cho thdy, pH cua cdc mé hinh dao dong trong khoang 7,5 dén
8,3 cao nhit 14 & MH3 ca rd phi (8, 3£0,20) va thép nhét 14 c4 chach 14u (7,5+0,1). pH t6i wu cho
su san co cua dinh _dudng cho cay trong trong hé thong thuy canh 1a 5,5-6,5 [11], trong khi pH tdi
uu cho su phat trlen ctia vi khuén nitrate héa trong bé loc sinh hoc 1a 7,5 — 9,0 [12] va pH thlch
hop cho nudi trdng thuy san tir 6,5-8,5 [13]. pH nudc trong h¢ thong duoc duy tri & muc t6i uu
cho vi khuén nitrate hoa hoat dong mot cach hiéu qua nhat va dam bao cho su phat trién cta cac
lodi c4, tuy nhién co6 thé anh huong dén sy phat trién cua cdy trong trong hé thong, dic biét 1a ¢
MH3 do murc pH trén 8.

Bién dong nhiét d6: Nhiét o trong cac mo hinh dao dong tir 27,4 -31,1°C (Bang 1). Nhiét do
1a mot trong nhiing yéu to mdi truong quan trong anh huong dén dong vat thiy san, ngudng nhiét
d6 t6i wru cho hau hét cac loai ca nhiét d6i 1a 25 — 32°C [14] va gidi han cho phép tir 10 — 40°C
[9]. C4 léc tang truong tt & nhiét d6 thich hop 1a 27,5-29,5°C [15], ¢4 rd phi (O. niloticus) ting
nhanh ¢ nhiét do nuée 28°C va 32°C [14]. Nhin chung, két qua nhiét d6 & cac md hinh hoan toan
thich hop cho su sinh trudng va phat trién cua cac dbi tuong nudi.
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Bang 1. Bién dong pH va nhiét dg trong cdc bé cd ciia hé thong Aquaponics

Chi tiéu MH1 MH?2 MH3
Cé chach lau Catré C4 ro phi Cé léc
pH Sang 75 +0,1 7,7 £0,01 8,2 £0,2 8,0 +0,2
Chiéu 75 +0,1 7,7 £0,2 8,3 £0,1 8,2 +0,2
Nhiét do Séng 285+0,8 28,6 +1,53 27,4 +0,88 27,4 +0,83
Chiéu 31,1+1,28 30,9 =145 29,2 £1,53 29,9 +£0,89

Su bién dong cac chi tiéu NHz va NO- duogc thé hién trong Bang 2. Két qua cho théy ham
luong NHs & cac bé ca dao dong trong khoang 0,034-0,059 mg/l, thap nhat 13 ¢ bé ca 1oc
(0,034+0,01 mg/1) va cao nhét 1a bé ca chach lau (0,059+0,01 mg/l). Tuy nhién, trong cting mot
md hinh thi ham lwong NH; cta bé ca rd phi dat 0,058 mg/l va lai cao hon bé ca l6¢c 0,034 mgl/l,
mot phan 1a do qué trinh 1ap dat hé thong, bé ca 16¢ dugc 1ay nudce tryc tiép tir khay rau d6 ve, da
qua qua trinh xtr Iy qua bé loc co va loc vi sinh nén ham luong NHj3 thap hon so v6i bé ¢4 16 phi.
NHs gdy dgc cho ca khi ham luong trén 0,05 mg/L. [17] va ham lugng NHs ma cac loai thuy san
c6 thé sinh trudng t6t 1a tr 0,2-2 mg/I [13],[16]. Két qua cho thdy, mic du ham luong NH; & cac
md hinh ¢6 cao nhung vin nim trong khoang twong d6i thich hop cho cac loai thiy san.

Bang 2. Sy bién dong ciia yéu t6 NHz va NOy trong cdc bé cd ciia hé thong Aquaponics

Chi tiéu MHL__ M,HZA — MH3 —
Chach lau Catré C4 rod phi Céloc
NHs; (mg/l) 0,059+0,01 0,056+0,01 0,058+0,01 0,034+0,01
NO; (mgl) 4,217+0,29 2,539+0,42 1,667+0,32 0,306+0,06

Két qua tir Bang 2 cho thay, ham lugng NO; trong mé hinh dao dong tir 0,306 - 4,217 mg/l. Trong
do, cao nhit 1a & bé ca chach lau (4,217 + 0,29 mg/l) va thap nhit la & bé ca 16¢ (0,306 + 0,06 mg/l).
Nong d6 NO; I6n hon 0,3 mg/l 1am anh huong dén ca nuéc ngot [16]. Trong hé théng aquaponics,
nong d6 NO,™ dat 19,08 mg/l s& 1am cho cé 16 phi khong ting truong va hao hut nhiéu [18].

3.2. Ty |é séng va ting truéng ciia cac loai ca

Cic chi tiéu vé tang truéng khéi liwgng va chiéu dai ciia cd

Céc chi tiéu tang truong vé chiéu dai va khéi luong duoc trinh bay ¢ Bang 3 va 4. Két qua
Bang 3 cho thay khdi luong ban dau cua cac dbi tugng trong cac mé hinh khdng c6 sy chénh léch
nhiéu va dao dong trong khoang tir 3,47 — 5,55 g/con. Tuy nhién, dén giai doan két thic cac md
hinh thi ting trong cta c4c loai ca c6 su chénh léch kha cao. Trong d6, dat cao nhat 1a cé tré phi
sau khoang 70 ngay ting trong dat 218,2+18,50 g (Bang 3), chiéu dai dat 22,05+0,95 cm (Bang
4) va thap nhat 1a ca chach l4u, sau 90 ngay ting trong dat 29,95+1,73 g; chiéu dai dat 9,96+0,50
cm.

Bang 3. Chi tiéu tang truéng vé khéi lwong ciia cc lodi cd nudi thir nghiém

Chi tiéu _MHL_ MH2. _____MH3
Ca chach lau Catré Ca rd phi Ca loc
Wd (g) 4,95+0,29 4,06+0,23 5,55+0,32 3,47+0,30
We (g) 34,90+1,73 228,99+11,57 78,83+3,18 88,1845,34
WG (g) 29,95+1,73 218,2+18,50 72,77+3,22 84,55+5,42
DWG (g/ngay) 0,33+0,02 3,11+0,27 1,04+0,05 1,2+0,08
SGR (%/ngay) 0,02+0,001 0,06+0,001 0,04+0,001 0,050,002

Cé chach lau & MH1 c6 toc do ting truong vé khéi lugng binh quan theo ngay kha thép
0,33+0,02 g/ngay (Bang 3). Nguyén nhan c6 thé 1a do trong khoang thoi gian dau b tri c4 an rat
it do chiu tic dong cua cac yéu to bén ngoai, dac biét Ia trong thoi gian dau hoat dong lap rap gay
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x40 dong moi truong nhiéu 1am anh huong dén kha nang bat moi cua ca. O MH3, khéi lugng dau
vao cua ca loc thap hon so véi ca rd phi, sau thoi gian 70 ngay nudi tc do ting truong vé khoi
lwong va chiéu dai cua cé l6c 1an luot dat 84,5545,42 g; 11,58+0,42 cm va cao hon cé rd phi 1an
luot 1a 72,7743,22 g va 7,61+0,41 cm.

Bang 4. Cdc chi tiéu tang trucng vé chiéu dai ciia C&c 10ai C& nudi thir nghiém trong hé thong Aquaponics

Chi tigu MHL MH?2_ MHS __ —
Ca chach lau Catré Ca r6 phi Céaléc
Ld (cm) 12,30+0,28 9,08+0,22 6,89+0,14 7,57+0,25
Lc (cm) 19,97+0,53 31,13+0,55 14,78+0,47 19,22+0,36
LG (cm) 9,96+0,50 22,05+0,95 7,61+0,41 11,58+0,42
DWG (cm/ngay) 0,11+0,01 0,31+0,01 0,11+0,006 0,16+0,001
SR (%/ngay) 0,007+0,000 0,01+0,001 0,01+0,000 0,01+0,000

Qua két qua nghién ciru cho thdy, toc do ting truong vé khéi lugng va chiéu dai binh quan
theo ngay & ca tré 1a cao nhét (1an luot 14 3,11+0,27 g/ngay; 0,31+0,01 cm/ngay & MH2) va thip
nhat 1a ca chach 1au (lan luot 13 0,33+0,02 g/ngay, 0,11+0,01 cm/ngay & MH1). O MH3, cé loc
dat 1,2+0,08 g/ngay; 0,16+0,001 cm/ngay cao hon so vd&i ca r6 phi (1,04+£0,05 g/ngay;
0,11+0,006 cm/ngay) nhung khong dang ké. Ca 16c c6 khoi luong dao dong tir 1,35 — 2,30 g va
chiéu dai 5,28 — 7,14 cm thi kha ning gia ting khdi hrorng 0,10 g/ngay, con & cd co kich thude va
khéi lwong 16n hon (2,30 — 5,92 g; 9,20 — 11,2 cm) ¢6 téc d6 ting trudong nhanh hon 13 0,63
g/ngay [19]. Khi nudi ca l6c va ca diéu hong trong hé thong Aquaponics, toc do tang truong vé
khdi lrong binh quan theo ngay ¢ ca loc 1a 1,86 g/con/ngay cao han so vei ca loc dbi ching 1a
0,67 g/con/ngay trong sudt 150 ngay nudi [20]. Nhin chung, téc do ting truong cua cac loai ca
trong cac bé nudi & cac md hinh tuong dbi tbt. Pac biét 1a trong qué trinh nudi, hién twong ca
bénh & tit ca cic bé hau nhu khong xuét hién.

Ty I¢ song: Két qua sau 90 ngay nudi cho thay ty 1¢ song clia ca chach l4u 14 cao nhat (98%), ké
tiép 1a ca tré (92%) va ca 1o phi 1 (90%), thip that 1a ca 16¢c (87%). Nhin chung, ty 18 sdng ciia cac
loai ca trong md hinh Aquaponics & ca 3 md hinh déu cé ty 1¢ song cao. Khi ca lo6c (Channa sp)
duogc nudi trén cac bé 1ot bat ty 1é séng cua ca loc dao dong trong khoang 52,7 +£10,7% dén 70,5 +
9,3% [15], & mé hinh Aquaponics thi ty 1& séng cua ca l6c 1a 99,76% va ca diéu hong 1a 84,64%
[20].

3.3. Sinh khéi va ddc diém phat trién cia cay

Hau hét cac loai rau thir nghiém trong hé théng Aquaponics déu cé kha ning sdng va phét
trién t6t. Thoi gian thu hoach va khéi lugng cuia cac loai rau/day leo trong trong hé théng
Aquaponics dugc thé hién trong Bang 5.

Bang 5. Thoi gian thu hoach va khai lweng cua cac logi rau trong trong hé thang Aquaponics

M6 hinh Loai rau Thai gian thu hoach Khéi lwong (g/khay)
MH1 Xa lach xoong Nhat (Asturtium sp) 25 ngay 3.000
Rau mubng (I. aquatica) 24 ngay 1.400
MH2 Bau (L. siceraria) 54 ngay 8.000
Khé qua tay (T. cucumerina) 56 ngay 4.500
MH3 Bau (L. siceraria) 65 ngay 7.200
Dua leo (C. sativus) 52 ngay 3.600

Rau xa lach xoong nhat: Qua qua trinh thir nghiém cho thay loai rau nay rét thich hop trong
trong hé thong Aquaponics. Nhin chung, khoang sau 25 ngay cd thé thu hoach rau, san luong
trung binh thu hoach la 3 kg/khay (twong duong 5,6 kg/m?). Rau phat trién rat tuoi tot, chiéu cao
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than cdy dao dong khoang 26 — 35 cm/cdy. Nghién ctu vé& trdng xa lach trong md hinh
aquaponics san lugng thu duoc khoang 338,9 — 362,8 g/m? [18].

Rau muong: Sau 2 tuan gieo hat vao dat nung, cay phat trién twong d6i cham va giai doan nay
14 rau c6 dau hiéu bi vang. Nguyén nhan c6 thé 1 trong giai doan nay luong dinh dudng thai ra tir
bé ca chua cung cip du dinh dudng dap cho su phét trién binh thuong cua cdy. Khic phuc giai
doan nay tién hanh b sung dinh dudng thém cho cay (dang khoang vi lugng, licu lugng 1 g/L
nude dugc phun tryc tiép 1&n cay) va tién hanh tia bét nhitng 1a bi vang. Sau 7 ngay xu ly, cay bat
dau phat trién tro lai binh thuong. Sau 24 ngay gieo hat, bat dau thu hoach rau va cho ning suat
tuong doi tét vai san luong 1,4 kg/khay.

Bau va khé qua tay: Nhin chung bau va kho qua tay phét trién trong mé hinh rat tot, binh quan
mdi goc bau cho thu hoach gan 7 — 9 trai/géc. Sau 54 ngay bat dau thu hoach bau véi chiéu dai
40 cm/tréi, khbi luong 850 g/trai va khd qua tay thu hoach sau 56 ngay vai chidu dai 32 cm/tréi,
khi luong 330 g/trai. Dbi véi md hinh nay, dé dam bao cy c6 day du dinh dudng va cho nang
suat tét, khuyén cao trong 3 goc/khay va khé qua tay 1a 2 goc/khay. Tuy nhién, dé tan dung dién
tich bé mat caa mdi khay c6 thé két hop trong xen gitra day leo va mét sé loai rau mau khac dé
tang thém thu nhap va hiéu qua xu Iy nude cua cay trong hé thong khi nude duoc cip tro lai bé
ca. Cy thé, trong mé hinh nay két hop trong thém hiing Iiii va cho ning suat la 1,3 kg/m?.

Dua leo: Sau 45 ngay ké tir thoi diém gieo hat, bit dau xuit hién trai va thu hoach sau 52
ngay. So vé san lugng cia dua leo va bau cia MH3 thi nhin chung thap hon MH2. C6 thé giai
thich dya trén 2 ly do, thir nhét do téc d6 ting truong cua ca tré nhanh hon nhiéu so véi ca 16¢ va
c4 phi nén lugng thie an duoc sir dung nhiéu hon do d6 ¢am bao cung cép du dinh dudng cho su
phét trién cua bau va khd qua tay; thir hai 1a yéu té méi truong: & MH2 pH dao dong trong
khoang 7,5— 7,8, con MH3 dao dong trong khoang 8,0 — 8,2 twong ddi cao hon so véi diéu kién
thich hop phét trién cua bau va dua leo.

4. Két luan

Céc yéu t6 moi truong khao sét trong hé théng thi nghiém déu nam trong khoang thich hop
cho su phét trién cua ca va rau. Tuy nhién, thong sé NO, trong MH1 dat 4,22+0,29 mg/l, cao hon
s0 v&i cac md hinh con lai; pH trong MH3 cao hon so v6i ngudng phét trién cua rau.

Céc loai ca c6 kha nang sdng va phét trién trong hé thong Aquaponics. Ty Ié séng cua cac loai
déu trén 87%; toc do tang truong cua cé lan luot 1a: tré phi (218,2+18,50 g), c& 16¢ (84,55+5,42
g), ca ro phi (72,77+3,22 g) va ca chach lau (29,95+1,73 g). Trong d6, MH2 duoc xem la ¢6 hiéu
qua nhét vé toc do ting truong cua cé hay rau va qUa

Thanh cong ciia md hinh gop phan khang dinh cé tré phi, chach lau, ca I6c va c4 o phi déu cd thé
ung dung vao trong mé hinh aquaponics theo phuong phap tudi ngap xa can va nudi & mat do 150
con/m? c6 thé trong cay & dién tich 4m?2. C4c loai day leo nhu bau va khé qua tay 1a 2 gibng méi dua
vao md hinh va phét trién rat tot trong mé hinh, véi mat do 3 gdc/khay dbi voi bau va 2 gbe/khay ddi
v6i khd qua tay. Trong quéa trinh van hanh hé théng khong sir dung thudc bao vé thuc vat cho céc loai
rau thi nghiém ciing nhu khéng str dung khang sinh hay cac loai hoa chat cho cac loai ca nudi nén san
pham c4, rau va qua déu cho chét lugng vuot tréi hon so voi mé hinh thong thuong.

Can nhiéu nghién ctu ty 18 két hop giita cac loai cay trong va trén nhiéu loai thiy san dé xay
dung ty 1é phii hop cho su phét trién nham nang gia tri kinh té caa mé hinh.

TAI LIEU THAM KHAO/ REFERENCES

[1] C. Alvarado-Flores, F. Encina-Montoya, F. Tucca, R. Vega-Aguayo, J. Nimptsch, C. Oberti, and C.
Lueders, “Assessing the ecological risk of active principles used currently by freshwater fish
farms,” Science of the Total Environment, vol. 775, 2021, Art. no. 144716.

[2] S. Maulu, O. J. Hasimuna, L. H. Haambiya, C. Monde, C. G. Musuka, T. H. Makorwa, and J. D.
Nsekanabo, “Climate change effects on aquaculture production: sustainability implications, mitigation,
and adaptations,” Frontiers in Sustainable Food Systems, vol. 5, 2021, Art. no. 609097.

http://jst.tnu.edu.vn 103 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 228(05): 97 - 104

[3] R. C. Borromeo Jr, J. M. Urbano, and A. T. Rivera, “Eco-Friendly Fish Farming: Responsibly
Sustainable Aquaculture Among ASEAN Countries,” Sociae Polites, vol. 23, no. 1, pp. 294-312, 2022.

[4] A. Frankic and C. Hershner, “Sustainable aquaculture: developing the promise of
aquaculture,” Aquaculture international, vol. 11, no. 6, pp. 517-530, 2003.

[5] R. V. Tysons et al., “Treadwell Aquaponics—Sustainable Vegetable and Fish Co-Production,” Proc.
Fla. State Hort. Soc., vol. 125, pp. 381-385, 2012.

[6] D. Allen Pattillo, An Overview of Aquaponic Systems: Aquaculture Components. North Central
Regional Aquaculture Center. Oct, 2017.

[7]1 K. N. Azad, “Comparative study of okra production using different bedding media in aguaponic
system,” MS Thesis, Department of Aquaculture, Bangladesh Agricultural University, Mymensingh,
2015.

[8] S. Diver and L. Rinehart, Aquaponics—Integration of hydroponics and aquacul ture, Apropriate
technology transfer for rural areas: Horticulture systems guide, 27 Oct. 2010.

[9] C. Lim and C. D. Webster, Tilapia: Biology, culture, and nutrition. Food Products Press, Binghamton,
NY, 2006.

[10] FAO, Fisheries and Aquaculture Technical Paper: Small-scale Aquaponic food production. FAO,
2014,

[11] G. J. Hochmuth, Nitrogen management practices for vegetable production in Florida, Circ. 1222,
EDIS, 2000.

[12] J. N. Hochheimer and F. Wheaton, “Biological filters: Trickling and RBC design,” Proc. 2nd Intl.
Conf. Recirculating Aquaculture, 1998, pp. 291-318.

[13] Q. P. Truong, Water quality management in freshwater fishponds, Can Tho University, 2012.

[14] T. T. H. Do, Fish Physiology — Principles and Applications, Can Tho University, 2020.

[15] M. L. Lam, T. H. Nguyen, and N. L. Duong, “Snakehead (Channa sp.) farming in tarpaulin tanks in
Hau Giang province,” The 4th Fisheries Science Conference, Can Tho University, 2011, pp. 395-404.

[16] B. E. Claude, Water quality for pond Aquaculture. Deparment of Fisheries and Allied Aquacultures.
Auburn University. Alabama 36849 USA, 1998.

[17] R. Francis-Floyd, C. Watson, D. Petty, and D. B. Pouder, Ammonia in aquatic systems. Univ. Florida,
Dept. Fisheries Aquatic Sci., Florida Coop. Ext. Serv. FA-16, 27 Oct. 2010.

[18] N. A. D. Le, T. T. T. Le, T. B. L. Nguyen, T. H. N. Nguyen, T. T. V. Trieu, and T. D. T. Ngo,
“Comparative Feasibility of Growing Tube and Container Hydroponic Sub-Systems in an Aquaponic
System,” Vietnam Agriculture Science Journal, vol. 16, no. 2, pp. 141-15, 2018.

[19] N. L. Duong, Freshwater fish farming techniques, Can Tho University, 2003.

[20] T. N. B. Tran, “Aquaponics: a great sustain combined model of fisheries and biosecurity — Deep
research to compare the effectiveness of two combined models of fisheries: snakehead (Channa sp.) +
vegetable watercress (Nasturtium officinale L) and red tilapia (Oreochromis sp.) + vegetable
watercress (N. officinale L),” School level research topic - Tra Vinh University, 2016.

http://jst.tnu.edu.vn 104 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

