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Tom tdt: Pé danh gid mét so chi tiéu ki thudr nudi thuwong pham ca Diéu hong trong hé
thong Aquaponics, nghién cizu tién hanh xay dung hé théng Aquaponics sau dé tién hanh nudi ca
trong 02 bé, mét bé nudi ca véi mdr dé 40 con/m® va bé kia nudi véi mét dg 55 con/m®. O trén
méi bé ca bo tri cac chdu nhyra (40x60cm) c6 gia thé la dat nung trong cac logi rau thiy canh.
Pinh ky xdc dinh chdt lwong nwéc trong mai bé, toc dé tang trueng cua ca, mike dé sir dung thirc
an. Két qua nghién cizu cho thdy cac yéu té méi trurong: t°C, pH, DO, NO, NHs trong qué trinh
nudi deu phii hop Véi téc dg sinh truong cua ca. Ty |1é song cua ca Diéu hangnudi trong hé thong
Aquaponics twong doi cao 95 % ¢ bé 1 va 92,73 % ¢ bé 2, toc dg tang triwecng twong doi theo khoi
lirong dat 2,48 %Ingay va2,3 %/ngay. Hé sé chuyén doi thire an ciia cd Diéu hong thuong pham
nudi trong hé thong Aquaponics twong doi cao, trung binh dat 1,50 ¢ bé 1 va 1,74 ¢ bé 2.

Tir khéa: Aquaponics, c& Diéu hong, mdt do nudi, sinh trieong

1. MO PAU

Aquaponics 1a mé hinh thuy san két
hop Véi trong rau va hién duoc xem nhu 1a
mot md hinh thiy sin bén vimg trén
phuong dién nang cao ning suét trén cing
mot dién tich canh tac va tiét kiém chi phi
(vira thu hoach ¢4 va rau ma chi ton chi phi
cho c& an). M6 hinh nay con mang lai
ngudn thye pham an toan cho nguoi tiéu
ding, nudc thai tir bé ca 1a nguodn dinh
dudng s€ dugc dua Ién tudi rau, bon tréng
rau hoat dong nhu mot bé loc sinh hoc trao
d6i tuan hoan, hap thu céc chét thai tir bé
c4, dong thoi tra nude sach va vi khuan cd
dinh dam tir r& cly hap thu mudi dinh
dudng nhu nitrate (N-NOs) tir bé ca tao
thanh méi truong c6 loi cho sy phét trién
ctia c&. M0 hinh c6 thé tan dung khoang
trbng trong sn vuon hay san thuong, ... 6
thé ty van hanh mé hinh, cung cép thuc

pham sach cho gia dinh va cung cép ra
ngoai thi truong [1,2].

Nhan thiy nhu cau thuc pham sach
& dia phuong dang rat dugc quan tam, dic
biét 1a nguoi dan ¢ thanh phé Bong Héi
(noi dién tich dat san xuat ndng nghiép
khong nhiéu). Thyc pham chu yéu duoc
cung cip tir noi khac dén, ngudn gbc
khong rd rang, tiém an nhiéu nguy co vé
mét vé sinh an toan thuc pham. Do vay,
viéc nudi ca Diéu hdng trong hé théng
Aquaponics quy mé hd gia dinh dugc xem
nhu mét giai phap pha hop nham cung cap
nguodn thuc pham sach cho gia dinh. Tuy
nhién, nubi cd mat do bao nhiéu la phu hop
v&i mo hinh, dam bao cho md hinh hoat
dong 6n dinh dem lai hiéu qua cao nhat
cho ho gia dinh 14 nhiing van dé can duoc
xem xét, danh gia. Xuat phét tir nhirng vén
dé trén, chang t6i thyc hién danh gia mot



sb chi tiéu ky thuat nuoi thwong pham cé
Diéu hong trong hé théng Aquaponicsquy
md ho gia dinh tai Quang Binh nham tao
co so ly thuyét va thuc tién cho viéc xay
dung mo hinh Aquaponics giup nguoi dan
c6 thé san xuét, cung cap thuc pham dam
bao chat luong cho gia dinh.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Pbi twong, thoi gian va dia diém
nghién cau

Nghién ctru duoc thuc hién trén Ca
Diéu hdng nudi trong mé hinh Aquaponics
(nudi ca két hop trong rau thuy canh) tir
thang12 nim 2016 dén thang 12 nam 2017
tai Vuon Thuc nghiém Nong Lam, Truong
PH Quang Binh.

2.2. Phuong phap nghién ciru
2.2.1. Phurong phdp nghién ciru Iy thuyét

Tham khao céc tai liéu va nghién
ctru vé: Céc hé théng Aquaponics; cac hé
thdng nudi thay san tuin hoan nudc
(RAS); bic diém sinh hoc cua ca Diéu
hong; K¥ thuat nudi c& Diéu hong.

2.2.2. Phuwong phdp bo tri thi nghiém
* Module 1: Nubi ca

Xay dung mot hé théng Aquaponics
gom 2 bé, tién hanh nudi ca Diéu hong véi
mat do khac nhau & mdi bé. Thi nghiém
nudi ca duoc trién khai nhu sau:

Diéu kién bé nubi: 2 bé composite,
thé tich 1m?3, d6 sau muc nudce trong bé:
0,7 m. Ngudn nudc cap duoc xir ly théng
qua bé chira, chu dong, trong sach, khong
nhiém phén, khéng nhiém man.

Chon giéng va tha giéng: Ca Diéu
hong duoc mua tir Trung tdm gidng Thuay

san Quang Binh, ca giéng duoc chon c&
ddéng déu, mau vang gach, khong lan ca
den hay c4 dém, cé& giéng phai khoe manh
va boi 101 thanh dan. Kich cotr 7—9,5 cm,
khéi luong 8 — 10 gam/con. Mat do nudi
ca Diéu hong: 40 con/m® & bé 1; 55 con/m?®
& bé 2.

Thtrc an va cach cho cé an: Ca duoc
cho dn thtc an vién ndiAquaxcel (Cargill)
¢6 ham luogng protein 1a 30%, béo 5%, xo
6% va do am 11%, kich thudc vién thic
an thay ddi thich hop kich thuéc ca. Cho
an hai 1an/ngay, khau phan 2 — 4% trong
lwong than/ngay. Thic an duoc rai trén
mat nudc, & mot vi tri ¢b dinh.

Khau phan an hang ngay duoc chia
déu, cho an hai lan/ngay (sang: 7h30 —
8h00, chidu 16h30 — 17h00) Vv&i lugng
thirc dn dugc can sin cho mdi bé (dua trén
khi lugng ca nudi). Thirc an du thira trong
bé duoc V6t ra nhung khong tién hanh can
lai trong luong.

Quan ly bé nuéi:

+ Thuong xuyén kiém tra toc do bat
mdi cua ¢4, theo ddi thirc an du thira dé c6
bién phap diéu chinh lugng thirc dn cho an
phu hop.

+ Theo ddi bién dong cac yéu to moi
truong, quan sat sac khoe ca nudi dé cé
bién phap xir Iy can thiét.

+ Xir ly ngudn nudce cip dé bd sung
khi can thiét.

* Module 2: Trong rau thiy canh

B4 tri trong cac loai rau: mudng hat,
mong toi, xa lach tim va dwa chudt trong
c4c chau nhira (40x60x20cm) c6 gia thé 1a
dat nung.

Chau nhya tréng rau, duoc thiét ké
theo kiéu Aquaponics ngap — rat (flood



and drain) st dung “bell siphon” dé thoat
nudéc tir chau trong rau vé bé nudi ca, chau
chtra vién dat nung (c6 dudng kinh <1 cm)
lam gia thé dé trong rau. Bell siphon 1
nhitng dung cu siphon tu dong, ching sé
tu chay va tu dung phu thudéc vao muc
nudc xung quanh ching. Do hoat dong cua
bell siphon nén nuéc trong chau tréng rau
s& tu dong rat hét xudng bé cé (pha rat hay
Xa can), sau d6 tu dang nudc Ién lai (pha
ngap). q

Nudc tr bé nuodi ca duge bom 1én
thing chira, sau d6 theo hé thdng tuan
hoan dé chay cép cho cac chau nhwa trong
rau, dinh dudng trong nudc s& duoc ré cay
hip thu va nudc s& theo céc bell siphon,
van xa chay nguoc vé bon nudi ca, chu
trinh nay dugc lap lai lién tuc.Mbi chu ky
ngap - rat khoang 10 phat.

Rau muéng, xa lach va dua chudt
duogc trong bang cach gieo hat, hat giéng
dugc ngdm u 6-8 gio sau d6 duoc gieo vao
chau dung gia thé soi dat nung, lay xo dira
rai mot I16p mong 1én phia trén, sau do tudi
nuée dé giir am.

2.2.3. Cac chi tiéu theo doi va phuong
phdp xdc dinh cac chi so ki thugt

* Theo ddi su bién dong cac yéu to
mai truong trong bé nudi ca:

- Tién hanh theo dbi c4c yéu té moi
truong trong cac bé nudi theo dinh ky 3
ngay/lan vai cac yéu t6 NOz, NHs, thoi
diém do cac chi tiéu nay 1a vao lic 8h
sang.

- Céc chi tiéu nhiét do, pH va ham
luong Oz hoa tan do 2 1an (sang -chiéu)/3
ngay. Thoi diém do céc chi tidu nay 1a vao
Iic 8h va 15h trong ngay.

- Xac dinh cac yéu té moéi truong
nudc: nhiét @6, d6 pH, DO, NO2, NH3
bang cac dung cu test chuyén dung (May
do Hanna 6 thong s va b test Tera Duc):;

* Theo ddi toc do ting trudng cua
cac loai ca nudi trong mo hinh.

DPinh ky 7 ngay/lan do chiéu dai
(cm) va can khéi luong ngau nhién 15 con
cua ting bé.

Can khéi lugng: St dung can ban
dién tir c6 don vi la g.

Po chiéu dai: Str dung thudc do
chiéu dai toan than ca, don vi cm.

+ Tang truong vé khdi luong:

- Toc d6 tang truong tuyét doi:

ADGw= Wt—z _\tNl (g/ngay).

2 1
- Toc d¢ ting truong tuong doi:

LnW, — LnW,

SGRw = L %100

tz - t1

(%/ngay).

+ Tang trudng Vé chiéu dai:

- Téc do tang truong tuyét doi:

ADG = L2=h (cm/ngay).

t, —t,

- Téc d¢ ting truong tuong doi:

LnL, - LnL, <100

tz _tl

SGRL

(%/ngay)

Trong do:

W: (g) 1a khéi lwong cé & thoi diém
sau (t2);

W1 (g) 1a khéi lwong cé & thoi diém
trude (t);

L, (cm) la chiéu dai c& ¢ thoi diém
sau (to);

L1 (cm) la chiéu dai ca & thoi diém
trudce (t1);



t, — t1 1a khoang thoi gian giira 2 1an
do.

* Theo doi ty 16 séng cua c& nudi
trong m6 hinh

- Ty 1é séng (%): Puoc xéac dinh 10
ngdy mot lan cho dén luc két thac thi
nghiém

A= Ng x100%
N

1

Trong do:

A: la ty Ié séng cua ca trong qué
trinh thi nghiém.

N1: 12 s6 cé thé luc dau.

N2: tong s6 ca thu duoc khi tién
hanh thi nghiém.

* Theo d&i lugng thirc an va hé sé
thirc an cta ca nudi trong hé thdng
Aguaponics.

binh ky 7 ngay/lan can khdi luong
ngau nhién 15 con/I6 cua ting NT. Sir
dung can ban c6 khéi luong la g.

- Hé sb tiéu tonthtic an (FCR): Pugc
xac dinh khi tién hanh thi nghiém, luong
thirc an (tinh theo khéi lugng khé) can
dung dé ting mot don vi khdi luong vat
nuoi:

_ [
FER = We—wo
Trong do:
I: 1a khéi luong thirc an ca sir dung
@; ‘
Wo: Khoi lugng ¢4 ban dau (g);

Wt: Khéi lugng cé lac sau (g).
2.2.4. Phwong phdp xir Iy sé liéu

Sé liéu thu thap duoc xtr 1y trén phan
mém Microsoft Excel.

3. KET QUA NGHIEN CUU VA
THAO LUAN
3.1. Két qui theo ddi bién ddng cac yéu
t6 moi truong

Nudc trong hé théng aquaponic co
tam quan trong rat 16n, ndé duoc vi nhu
mau trong co thé con ngudi. Nudc bén
trong mdi hé théng 1a phuong tién ma qua
do tat ca cac chat dinh dudng tir vi luong
dén da luong thiét yéu dugc van chuyén
cung cap cho cay trong [8]. Nam thong sb
chat lugng nudc quan trong trong hé théng
aquaponic chinh la: oxy hoa tan (DO), pH,
nhiét 6, NHz va NO,. Mdi su bién dong
cua cac tham sb chat lugng nudce nay déu
anh hudng dén tat ca sinh vat cé trong hé
thdng (ca, thuc vat va vi sinh vat). Xét
nghiém nudc thuong xuyén hay dinh ky la
diéu rat can thiét dé duy tri chat luong
nudgc tét trong hé théng. Khi danh gia tac
dong cia moi trudong sdng nguoi ta quan
tam dén mot sb yéu té: Po pH nudc, ham
lwong Oz, nhiét do, NHa/NHy", NO2 [8].

Trong sudt qué trinh nudi, cac yéu tb
mdi truong ludn dugc theo ddi, két qua thé
hién & bang sau:

Bang 1. Bang theo ddi cac yéu t6 méi trudng nudc nudi ca

Chi tiéu Thaoi gian Min-+Max B2 (Min+Max
Mean+SD Mean+SD

20,8 + 26,2 21,5 + 26,5

Nhiét do (°C) Sang _— —_—
24,05 + 1,49 24,43 + 1,39




. 23,2 = 29,7 24 + 29,8
Chiéu _— _—
27,76 + 1,69 28,05 + 1,62
67 58 +7
Séng _— _
N 6,5 + 0,25 6,5+ 0,28
o pH ‘ 63+ 72 6,3 7
Chiéu _— _—
6,76 + 0,25 6,74 £+ 0,22
4,5 + 5,7 4,3 + 5,5
Séng —  —
5+ 0,32 4,88 + 0,37
DO . 48 +~6 4,7 + 5,8
Chiéu E—— —_—
534 + 0,38 528 + 0,36
0,15 = 0,7 0,15 = 0,75
NO; _— EEEE——
0,382 + 0,155 0,46 + 0,172
0,001 = 0,05 0,001 = 0,06
NH3 _— _—
0,025 + 0,013 0,037 + 0,014

Qua bang sb liéu trén cho thiy,
trong qué trinh nudi cac théng sé6 mai
truong nhu nhiét 4o, pH, ham lugng oxy
hoa tan, NH3 va NO; trong hai bé l1a kha
turong ddng. Gié tri nho nhat, 16n nhat va
trung binh ¢d su chénh léch nhung déu
nam trong khoang cho phép, thich hop
cho c& Diéu hong sinh truéng va phét
trién.

3.2. Két qua toc do ting trudéng ca
Diéu hong nudi trong hé thong

Mai loai sinh vat noi chung va ca
Diéu hdng néi riéng, chi sinh séng, phan
bS va phét trién tbt & mot mat do nhat
dinh. Trong hé théng Aquaponics, khi

nudi c& & mot mat do qué thap hay qué
cao s& khdng tan dung hét khu vuc nuéi,
khong da dinh dudng dé cung cip cho
rau trong trong hé théng, hoiac khéng
dam bao diéu kién vé khong gian song
hodc dudng khi 1am anh huong dén toc
do tang treong. Mat d6 nudi thich hop la
mtc ma & d6 ¢4 van duy tri duoc toe do
sinh truong nhanh dong thoi co di dinh
dudng tir chét thai caa chiing dé cung cap
cho cay trong.

Sau day la két qua theo doi toc do
tang trudng cua ca Diéu hong sau 140
ngay nudi trong hé thong Aquaponics &
hai mat @6 nubi khac nhau:

Bang 2. Theo dai sinh truong cua ca Diéu hong nudi trong hé théng

. Bé1 Bé 2
Chi tiéu

W(g/con) L(cm/con) W(g/con) L(cm/con)
Ca khi tha 8,4+05 8,03+0,25 8,3+0,5 7,97+ 0,34
Ca thu hoach 272,3+58 21,29+1,67 207,4+ 135 20,09+2,41

Téang thém 263,9 13,26 199,1 12,12
ADG 1,89+0,03 0,09540,01 1,42+0,18 0,087+0,01
SGR 2,48+0,16 0,696+0,07 2,30+0,22 0,660+0,07

Chiéu dai va khéi luong cua cé
Diéu hdng trong qua trinh thi nghiém: Ca

Diéu hong khi bit d¢au nudi cé chiéu dai
tur 7,97 - 8,03 cm/con, sau 140 ngay nudi



trong hé théng Aquaponics dat 21,29
cm/con & bé 1 (mat d6 40 con/m®) va
20,09 cm/con & bé 2 (mat d6 55 con/m®).
Khéi lwong trung binh cua ca Diéu hong
khi b tri thi nghiém tir 8,3 - 8,4 g/con;
khi két thuc thi nghiém, khéi luong trung
binh ca dat 272,3 g/con ¢ bé 1 va & bé 2
la 207,4 g/con.
3.2.1. Téc dg tang truong ciia cd Diéu
hong theo khoi heong

Toc do tang truong tuyét ddi vé
khéi lugng cua ca Diéu hong nudi ¢ mat

g/con/ngay
3

d6 40 con/m® (bé 1) cao hon & mat d6 55
con/m® (bé 2), tuong Gng voi la 1,89
g/con/ngay so véi 1,42 gl/con/ngay. Toc
do tang truong twong ddi cua ca Diéu
hong kha nhanh va 6n dinh theo thoi gian
nudi, nhung ¢ sy khac nhau gitra hai bé,
trung binh dat 2,48 %/ngay & bé 1 va 2,30
%/ngay & bé 2.

. 7~___
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Hinh 1. Ting trudng tuyét dbi vé khdi luong cua ca Diéu hdng
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Hinh 2. Tang truong vé khdi lugng cia ca Diéu hong theo thoi gian



Qua dd thi tang truong tuyét doi vé
khéi lwong cua ca Diéu hong trong md
hinh Aquaponics dugc thé hién & Hinh 1,
ching t6i nhan thiy toc do ting truéng
tuyét d6i cua ca tang dan theo thoi gian
nudi cho dén giai doan ngay thir 80, sau d6
giam dan. Diéu nay phu hop véi quy luat
sinh truong cua ca, phu hop véi cac két
qua nghién curu cua Racoky, James E. trén
dbi tuong ca Diéu hdng nudi trong hé
thdng Aquaponics [6, 7]. Trong khi d6, dd
thi tang truang vé khdi lugng ¢ Hinh 2 cho
thiy su chénh léch vé khéi luong cua cé &
2 bé nudi tir khi tha dén giai doan 80 ngay
1a khong dang ké, su khéc biét vé khdi
luong chi thuc su rd rang tir ngay nudi thir

CIcon nEdy

100 cho dén khi két thac thi nghiém (khéi
lwong trung binh c& & bé 1 ning hon ca ¢
bé 2 xap xi 65g/con). Ngoai ra, ¢d su khac
nhau kha rd gitta 2 bé nudi vé téc do ting
truong tuyét déi tir ngay thi 100 tré di, tir
d6 ching toi cho rang & bé 2, c& Diéu hdng
nudi & mat do cao (55 con/m®), d&én giai
doan nay chét luong nuéc bi giam s(t,
khéi lugng ca nudi trong bé nudi ting cao
nén sinh truong cua ca nubi giam. Nhin
chung, két qua tir nghién ctru danh gia nay
cho thdy tdc d6 tang truong thap khi nudi
vGi mat do cao hon 40 con/m®.

3.2.2. Toc do_tang truong cua cd Diéu
hong theo chiéu dai

0.16

/4

N

\ ——BE1

0.08
4

\ —m—BE2

0.06

e

0.04

0.0z

a

20ngay 40ngdy 60ngdy B0ngay 100ngay 120ngay 140 ngay

Hinh 3. Tiang truong tuyét dbi vé chiéu dai cua ca Diéu hdng

Két qua theo ddi téc do tang truong
chiéu dai trung binh cua c4 duoc trinh bay
& bang 2 va Hinh 3 cho thay, tai thoi diém
két thic thi nghiém, toc do tang truong
tuyét doi vé chiéu dai theo ngay & bé 1
(0,095cm/con/ngay) cao hon & bé 2 (0,087
cm/con/ngdy), twong (ng vai do 1a toc do
ting truong twong ddi 0,696 % SO VOi
0,66%. Két qua nay phu hop véi nghién

ctu ciia Racoky,James E. trén dbi tuong
ca Diéu hong nudi trong hé théng
Agquaponics [6, 7]. Ngoai ra, ching toi
nhan thay téc do ting truong chiéu dai
tuyét d6i cua ca Diéu hong nudi trong hé
théng Aquaponics ting cao nhét trong giai
doan tir ngay thir 40 dén 80 trong thoi gian
nudi, sau d6 giam dan, diéu nay phd hop
véi quy luat sinh truong cua ca.



3.3. Két qua theo dbi ty Ié séng
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Hinh 4. Ty & séng cuia ca Diéu hdng nudi trong hé théng Aquaponics

Ty 1é séng 1a mot trong nhitng yéu
t hét stc quan trong khi danh gia hiéu qua
nudi ca & cac mat dé nudi khac nhau. Ty
Ié sdng chiu anh huong boi nhiéu yéu té;
tir chat lwong con giéng, qua trinh van
chuyén va tha gidng dén giai doan chiam
soc.

Qua theo ddi ty 1& sdng trong sudt
qua trinh nudi, ching t6i nhan thay, trong
10 ngay dau & bé 1 va bé 2 déu co cé chét,
tuy nhién s lugng khong nhiéu. Diéu nay
duoc ly giai 13 do trong qua trinh danh bat
va van chuyén tir trai gidng vé khu vuc thi
nghiém cé bi sé¢c dan dén yéu va chét. Sau
d6 ca da dan thich nghi véi diéu kién nudi
trong hé théng Aquponics nén ching toi
khong phét hién thém céa chét trong hé
thdng. Két qua sau khi thu hoach, ty lé

séng cua ca Diéu hong & bé 1 1a 95% va
bé 2 12 92,73%.

Theo Rakocy, James E.tai Dai hoc
Virgin Islands,khi tién hanh nghién ciru vé
nudi ca Diéu hong trong hé thdng
Aquaponics. Ty 18 song datduoc ciing kha
cao dat 98,3%][6, 7].

Theo Tran Quang Nhat (2007), nudi
ca Diéu hdng trong 1ong ¢ hd chira, Voi
mat d 100 - 105 con/m?3, kich c& 20 g/con.
Sau 4 - 5 thang nudi ty 18 sdng cua ca thap
hon so véi ty 18 song cua ca trong thi
nghiém (chi dat 80%) [3]. Nubi c& Diéu
hong trong ao, ¢& ca 5 - 7 cm, mat do 30 -
40 con/m?, sau 6 thang nudi thu hoach dat
ty I¢ séng 90% [5].

3.4. Két qua theo ddi hé sé thirc in

Bang 3. Bang theo ddi hé s tiéu ton thirc an cta ca Diéu hong

Thoi gian 14 28 42 56 70 84 98 112 126 140 TB
Bé | 134 141 1,52 1,60 1,52 1,45 1,40 154 160 1,60 1,50
Bé2 1,86 149 1,80 1,76 1,74 1,80 1,75 171 1,78 1,72 1,74

(Ghi chu: vé thoi gian duroc tinh 2 tuan/lan - tirc 12 14 ngay)

Qua c4c tuan theo ddi, ca Diéu hong
nudi trong hé théng Aquaponics c6 hiéu

qua st dung thirc an trung binh twong doi
cao, dat 1,50 6 bé 1 va 1,74 ¢ bé 2. Chi sb



FCR cua c& Diéu hong ¢ bé 1 thap hon bé
2, qua d6 chirng to hiéu qua str dung thirc
an cta ca & bé 1 cao hon bé 2.

Nhu vay, két qua theo ddi hé s st
dung thtrc dn FCR cua c& Diéu hong nudi
trong hé théng Aquaponics tai Quang
Binh cua ching t6i phu hop véi két qua
nghién cau cua Nguyén Nhu Tri va
Nguyén Hdng Lay (2013), ca Diéu hong
su dung thic an cong nghiép véi ham
luong dam 30 - 35% cho hé s6 bién doi
thae an datl,69 [4].

4. KET LUAN

Diéu kién nhiét do ¢ ving tién hanh
xay dung mo hinh (TP. Dong Héi), trong
thoi gian thi nghiém phu hgp véi su sinh
truong va phat trién cua ca Diéu hong.
Nhiét do trung binh trong bé dao dong tir
20,08- 29,7°C & bé 1 va 21,5- 29,8°C & bé
2.

Cac yéu té moi truong: pH, DO,
NO,, NH3 trong qua trinh nudi déu nam
trong gidi han cho phép khong gay anh
huong xau dén sinh truong va phat trién
ctia ca Diéu hong.

Ty lé séng cua ca Diéu hong nudi trong
hé thong Aquaponics tuong ddi cao, dat 95

% & bé 1va 92,73 % & bé 2

Ca Diéu hong nudi thwong pham
trong hé théng Aquaponics c6 toc do ting
truong tét; tuy nhién tc do ting truong ty
I& nghich véi mat do nudi: Bé nudi ca véi
mat d6 40 con/m?® téc d6 ting truong twong
dbi theo khéi lwong dat 2,48 %/ngay, mat
do 55 con/m? dat 2,3 %/ngay.

Hé s chuyén d6i thic an cua cé
Diéu hong thuwong phdm nudi trong hé

théng Aquaponics twong ddi cao, trung
binh dat 1,50 ¢ bé 1 va 1,74 & bé 2.
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ASSESSING SOME TECHNICAL INDICATORS IN AQUAPONIC FARMING
SYSTEM OF RED TILAPIA AT HOUSEHOLD
LEVEL IN QUANG BINH

Abstract. In order to assess some technical indicators of Red tilapia commercial in the
Aquaponics system, the theoretical and empirical methods were used in this research. The experiment
consisted of two tanks, one tank of Red tilapia with a density of 40 fish/m® and another with the density
of 55 fish/m®. Plastic basins (40x60cm) which were used to grow hydroponic vegetables were installed
above each tank. Water quality, the growth rate and the survival rate of fish were frequently measured.
The results showed that water quality including pH, DO, NO», NHjs in the system was suitable for fish.
The survival rate of Red tilapia was 95% in tank 1 and 92.73% in tank 2, the growth rate of Red tilapia
2.48%/day and 2.3%/day, respectively. The feed conversion ratio of Red tilapia in the Aquaponics
system was relatively high, with an average of 1.50 in tank 1 and 1.74 in tank 2.

Keywords: Aquaponics, Red tilapia, stocking density, the growth rate
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