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ABSTRACT

Aquaponic model is a farming system that integrates a recirculating aqua-
culture system with hydroponics. There are three hydroponic methods
commonly employed in the aquaponics systems: the media bed (MB), the
nutrient film technique (NFT) and the deep-water culture - floating rafts
(DWC). This study was conducted to evaluate effects of two hydroponic
systems (DWC and MB) on water quality parameters, growth rate of fish
and development of vegetable in the aquaponic model of snakehead fish
(Channa striata) and leaf mustard (Brassica juncea). Snakehead fish were
stocked with a density of 40 fish/75 liters of water and were cultured for
167 days. The results showed that daily temperature, pH and dissolved
oxygen parameters in the two systems were almost the same and relatively
stable while the electrical conductivity in the MB was much higher than
that in the DWC. Similarly, the levels of the parameters weekly moni-
tored (ammonia, nitrite, nitrate, total phosphorus, and alkalinity) in the
MB were higher than those in the DWC. At the end of the experiment,
final weight, weight gain, specific growth rate and survival rate of fish in
the MB treatment were higher than those in the DWC treatment, but the
feed conversion rate of fish in the MB was lower than that in the DWC.
On the contrary, vegetable yields in the DWC were significantly higher
than those in the MB. In general, the DWC aquaponics work better than
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1. Dat Van Dé

TOM TAT

Mo hinh aquaponic 13 sy két hgp gitta nudi thily san tuan hoan va trong
rau thiy canh. Mo hinh aquaponic ¢6 ba phuong phap thiy canh dugc
diing phd bién: st dung 16p gia thé (GTS), mang dinh dusng (NFT) va
canh téc nuéc sau - be ndi (be ndi - BN). Nghién citu nay dugc thuc
hién nham danh gia d&nh huéng ctia hai hé théng thiiy canh BN va GTS
len cac thong s6 chat lugng nudc, ting trudng clia ca va phat trién cia
cay trong md hinh aquaponic nudi ca léc den (Channa striata) két hop
véi trong cai xanh (Brassica juncea). Ca 16¢ duge tha nudi v6i mat do
40 con/75 lit nudc va tién hanh nudi trong 167 ngdy. Két qua cho thiy
cac chi tieu theo déi hing ngay nhu nhigt do, pH va oxy hoa tan & hai he
théng nhu nhau va tuong d6i 6n dinh; trong khi chi tieu EC & nghiem
thitc GTS cao hon so v6i hé théng BN. Tuong ty, ham lugng clia cac
thong s6 theo doi hang tuan (amon, nitrit, nitrat, phétpho téng va do
kiém) & nghiém thic GTS cao hon so véi nghiém thitc BN. Trong lugng
trung binh clia ca 16c cudi thi nghiém, tang trudng tuyet dbi va tuong
déi va ty lé sbng & he théng GTS cao hon, nhung FCR, thip hon so véi
hé théng BN. Trai lai, ning suat rau thu hoach & hé théng BN cao hon
rat dang ké so véi he théng GTS. Nhin chung, mé hinh aquaponic BN c¢6
hiéu qué cao hon mé hinh aquaponic GTS.

tu do trong nudc, noi xay ra qua trinh hip thu
chat dinh dudng. Hé théng be ndi c6 muc nude

Aquaponic 1a sy két hop clia nudi thiy san
(aquaculture) va thity canh (hydroponics, trong
cay khong can dat). Trong hé théng aquaponic,
nude thai giau dinh dudng tit bé ca duge st dung
dé trong cay thiy canh, diéu nay la t6t cho ca
vi ré cay v hé vi sinh vat sé gitp loai b6 chat
doc trong nuée nhu NHg, NOS ,... Cay va vi sinh
vat ¢6 vai tro nhu mot bo loc sinh hoc, lam gidm
amon, nitrit, nitrat, phétpho; két qua la nuée sau
khi loc sé dugc tai tuan hoan trd lai bé ca (Mc-
Murtry & ctv., 1997; Somerville & ctv., 2014).

Mot mé hinh aquaponic thugng gdm c6 bé nuoi
c4, tach cin, loc sinh hoc, hé théng thiy canh va
bom. O hé théng canh tac nude sau - beé ndi,
cay dugc trong trén be x6p ndi. Ré cay dude tha

bén phia dudi be sau tit 25 dén 50 cm, nén lugng
nuée st dung trong hé théng nay nhiéu hon gip
bén 1an so véi cdc he thong khac (Rakocy & ctv.,
2006; Rakocy, 2012). Trong hé¢ thong tudi ngap
x4 can - gia thé séi, ré clia cay trong va gia thé
tro c6 tac dung loai bé cac chat thai ran tit bé
cé, v6i he théng nay khong can 1ip dit them bé
ldng va loc sinh hoc. Biin va chét thai ran tit bé
cé bi giit lai trong céc gia thé trong cay va dude
quan thé vi sinh vat phan giai. (Rakocy & ctv.,
2006).

Cé loc 1a loai thic pham c6 gia tri dinh dudng
cao, thom ngon. Nghé nudi c4 16¢ di dem lai hiéu
qua kinh té cao cho céc ho noéng dan & cac tinh
doéng bing song Cttu Long. Tuy nhién, sy 6 nhiém

Tap chi Nong nghiép va Phdt trién 20(2)

www.jad.hcmuaf.edu.vn


http://jad.hcmuaf.edu.vn

Trudng Dai hoc Nong Lam TP. H6 Chi Minh

29

moi trudng ao nuodi/ving nudi, sy bung phat dich
bénh do vi khuén, lam dung khang sinh,... da han
ché sy phat trién nghé nudi cé 16c tham canh
(Cao & ctv., 2014). Trong d6, van dé xit ly nuée
thai/tuan hoan téi sit dung nudc cho cac mo hinh
nudi ca 16¢ 14 vin dé nan giai cho ngusi nusi. Ca
l6¢ can nhu cau protein rat cao cho ting trudng va
trao ddi chat (Tran & ctv., 2005). Nhung phan lén
thitc &n khong duge st dung hodc dugc bai tiét
du6i dang cac hgp chat nito doc (amon, nitrit)
gay pht dudng hé sinh thai nuée. Trong qua trinh
nuodi, dé ddm béo mai trudng nude tot cho ca ting
trudng, ngudi nudi phéi thay nudc thuong xuyén
(Lam & ctv., 2011).

Do d6, nghién cttu nay duge thyc hién nhim
danh gia anh hudng ctia hai hé thity canh (be ndi
va gid thé s6i) len cac thong s6 chat lugng nude,
tang trudng ciia cd va phat trién clia rau trong
mo hinh aquaponic nudi ca l6c két hgp trong cai
xanh qui mo ho gia dinh.

2. Vat Liéu va Phuong Phap Nghién Cdu
2.1. Vat lidu

Nghién citu nay dugc tién hanh & khu thi
nghiém ctia Vién Nghién cttu Cong nghé Sinh hoc
va Moai truong (RIBE), Truong Dai hoc Nong
Lam TP.HCM. Ca léc gidng dugc mua & Trai
ca gibng Musi Thanh, TP. Bien Hoa, tinh Dong
Nai. Ca duge nuoi trong bé composite 1 m? dé
thich nghi véi diéu kién thi nghiem trong mot
tudn va duge cho #n thic an vien thuong mai
hai 1an/ngay (7 gio va 17 gio), vdi lugng &n thoa
man nhu cau. Khi ca dat trong lugng khoang 9,5
- 10,5 g/con thi tién hanh bo tri thi nghigm. Ca
¢6 trong lugng trung binh 10,1 + 0,4 g/con duge
tha vao bé v6i mat do 40 con/75 L nuée nudi dya
tren két qua nghién ctu ctia Cao & ctv. (2014)
va Phan & Cao (2014).

2.2. Hé théng thi nghiém va van hanh

Thi nghiém duge bd tri véi hai nghiém thitc 1a
hai hé théng thiiy canh: hé théng canh tac nude
sau — bé ndi (BN) va hé théng tudi ngap xa can -
gia thé s6i (GTS), mdi nghiém thitc lap lai 3 lan.
Toan bo hé théng thi nghiém duge dit trong nha
lu6i.

Heé théng BN dugc thiét ké dya theo ty 1é luong
thitc an/dién tich trong cay 1a 60 g/m? (Rakocy
& ctv., 2006). Sinh khéi c4 dy kién dat 12 kg/bé
véi ty 1é cho #n 3% trong lugng than, lugng &n t6i

da 1a 360 g/ngay. He théng BN gom c6 bé ca, bé
loc cin, bé loc sinh hoc va bé trong rau. Bé c4 la
thiing nhita hinh chit nhat c6 thé tich 100 L (kich
thude dai x rong x chiéu cao bé 13 610 mm x 420
mm x 390 mm), duge dit chim dué6i dat khoang
20 cm. Thé tich nudce trong bé duge duy tri & mitc
75 L. Bé loc cin va bé loc sinh hoc 1a thung nhya
hinh tru (dudng kinh 30 cm, cao 54 cm) c6 thé
tich khodng 35 L, duge ndi thong v6i nhau bing
ong nhua ®42. Bé loc cin duge thiét ké kiéu tu
ldng. Bé loc sinh hoc duge thiét ké theo kiéu gia
thé 1o litng st dung 15 L hat nhya Kaldnes. Bé
trong rau lam bang composite hinh chit nhat véi
kich thudc dai x rong x cao tuong tng la 3 m x
2 m x 0,3 m, thé tich 1800 L (chita 1300 L nuéc)
duge diit ndm trén mat dat. Be ndi 1a cic tAm x6p
XPS, mbi tAm x6p 6 kich thude 0,6 x 1,2 m (day
5 cm) duge khoét 24 16/tam (tong cong 6 tam) va
¢ dau mdi bé, c6 them 3 tAm x6p kich thude 0,6
m x 0,4 m duge khoét 9 16/tam. Lo khoét tron co
duong kinh 5 c¢cm, khoéng cach giita hai 16 (tam
céch tam) trén mot hang ngang 1a 20 cm va trén
mdi hang doc 1a 15 cm. Tong cong c6 171 cay/he
théng be n6i (mat do 30 cay/m?) (Hinh 1). Trong
bé c4, bé loc sinh hoc va bé rau stt dung hé théng
suc khi lién tuc dé tao su khudy tron nudc, ting
lugng 6xy cho ca va vi khuan. Nudc tit bé ca duge
bom vao bé loc can, ti chdy qua bé loc sinh hoc
dén bé trong rau va tudn hoan trd lai bé ca. Luu
lugng nude chdy trong toan bo hé théng 1a 360
L/gio.

A:Béc
@ B:Bé loc cén

C: Bé loc sinh hoc

D:Bérau

Hinh 1. Hé théng canh tac nudc sau - bé ndi.

He théng GTS dugc thiét ké theo huéng dan
ctia Timmons & Ebeling (2010): chon ty 1¢ 1 thé
tich ca nudi/2 thé tich gia thé séi. He thong GTS
gom c6 bé cé, bé rau va bé hoi nude. Bé ca va bé
hoi 14 bé nhua hinh chit nhat véi thé tich 100 L
(kich thudc dai x rong x chidu cao bé 1a 610 mm
x 420 mm x 390 mm). Bé ca dugc dat trén ké
cach mat dat 60 cm duge suc khi lién tuc, trong
khi d6 bé hoi duge dat trén miat dat. Bé rau duge
lam bing composite c6 kich thuée dai x rong x
cao tuong tng 14 1,2 m x 1 m x 0,2 m (thé tich
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240 L) dugc dit trén ké cao cach mat dit khoang
40 cm (Hinh 2). Trong bé rau cho cic hat sét
nung cao lén khodng 15 cm (khoang 180 L hat
sét nung) va c6 1ap mot bell-siphon dé tu dong
rat nuée & day va chdy vé bé hoi. May bom sé
bom nude ngudce tit bé hoi len bé ca va chiy sang
bé rau. O he théng nay, mot chu ky bom va xa
can la 16 phat. Méi he théng GTS c6 tdng cong
50 ro trong cay (mat do khoang 42 cay/m?).

A:Béci
B:Bérau

C: Bé héi nudc

Hinh 2. He théng tudi ngap xa can — gia thé séi.

Thai gian thi nghiém kéo dai 167 ngay (tit ngay
7/8/2020 dén 21/1/2021). Thitc an thi nghiem la
thic &n danh cho ca 16c ctia Cong ty TNHH Khoa
Ky Sinh vat Thing Long (¢d vién 2 - 6 mm, do
dam 42 - 44%). C4 léc duge cho &n hai 1an trong
ngay (7 gio va 17 gio), véi lugng an thoéa man
nhu cau, mdi lan cho #n kéo dai khoang 1 gid.
Sau khi ca nglng an, tién hanh thu va ghi nhan
lugng thiic an thita dé tinh lugng an. Thitc an cho
an dugce bd sung them vitamin C (véi lidu 0,5%)
bang cach hoa tan vitamin C vao nuéc va phun
lén vién thic an.

Hat giéng rau dude ngam va dem 1 trong khan
am tit 10 - 12 gis. Sau do, hat gidng duge gieo
vao x6p uwom (94 16/tam). Sau khi hat nidy mam
duge 10 - 12 ngay, cay c6 1 - 2 1a that, bit dau
chuyén cay vao hé théng, sau 30 ngay tién hanh
thu hoach rau. Trong thoi gian thi nghiém, c6
tdng cong ba dgt trong va thu hoach rau.

2.3. Liy va phan tich mau nuéc

Nhiet do, pH, oxy hoa tan (DO) va do dan
dien (EC) dugc do hing ngay vao hai thai diém
(7 gio va 14 gio) lan lugt bang may do Digital
thermometer WT - 1, Denver pH meter UP- 10,
Milwwaukee MW 600 Dissolved Oxygen va Con-
ductivity Meter B - 173. Tong nitd amon (TAN),
nitrit, nitrat, phdtpho tong s6 (TP) va do kiém
duge do mot tuan mot lan (ngay thi hai hang
tuan) tai hai vi tri/hé thong: bé c4 va dau ra ciia

bé rau. Tat ci cac chi tieu dude phan tich theo
cac phuong phap chuan ctia Baird & ctv. (2017).
Téng nitc amon (TAN), nitrit, nitrat, phdtpho
téng s6 (TP) va do kiém dugc xac dinh tuong
ting bang phuong phap phenate (4500-NH3 F),
phuong phép trac quang (4500-NO; B), phuong
phap kht cadimi (4500-NO3 E), phuong phap
axit ascorbic (4500-P E) va phuong phap chuan
do (2320 B).

2.4. Panh gia tang trudng cia ca va sinh
trudng cua rau

Cac cong thic tinh toan nhu sau:
Ting trudng tuyet doi:
WG (g/con) = Wy - W,
Ting trudéng tuong doi:
SGR (% /ngay) =
Trong doé:
W,: Khéi lugng cé trude, g/con;

InW; — InW, « 100%

W;: Khéi lugng cé sau, g/con;
t: Thai gian gitta hai 1an thu méu, ngay.
Hé s6 chuyén ddi thitc an (FCR):
F
PO L L
Trong do:
F: lugng thtc an da cung cap cho ca an giita
hai lan thu méu, g;
M,: Téng khéi luong cé trudc, g;
My: Téng khéi lugng cé sau, g;
M,: Téng khéi lugng ca chét, g.
Ti lé song:

s6 luong ca & thoi diém t

Ty lé song (%) = x 100%

s6 lugng ca & thoi diém o

Danh gia sy sinh trudéng cta rau:

Niang suat ca thé (g/cay): Khéi lugng trung
binh clia cac cady theo doi khi thu hoach (20
cay/bé trong rau).

Niang suét 1y thuyét (g/he): Khéi lugng trung
binh ciia cay theo déi x s6 cay/he.

Ning suat thuc thu (g/he): Can khdi lugng
thie té clia tat ca cac cay trong 6 thi nghiem
khi thu hoach.

2.5. Phan tich théng ké

Cac phan tich théng ké thyc hién theo huéng
dan cia Gomez va Gomez (1984) va Bhujel
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Bang 1. Gia tri clia cac chi tiéu do hang ngay trong cac bé nudi ca léc & hai nghiém thitc

Chi tisu Gia thé soi ] Be noi ] Gia tri

Sang Chiéu Sang Chiéu XAc suit
Nhiét do (°C) 269 +£1,2 294+1,1 278 + 1,2 203 £ 1,0 > 0,05
pH 749 £ 0,32 7,46 0,37 6,80 &+ 0,37 6,81 + 0,33 < 0,001
Oxy hoa tan (mg/L) 6,57 £ 0,39 6,54 £ 0,36 6,70 £ 0,43 6,69 + 0,46 < 0,001
Do dan dién (mS/cm) 1,37 £ 0,27 1,37 £ 0,28 0,532 £ 0,165 0,534 £ 0,171 < 0,001

Gia tri thé hién trong bang la trung binh + do6 léch chudn. Gia tri xac sudt la két qua phan tich ctia kiém dinh T hai mau
doc lap dung dé so sanh céc gia tri trung binh giita hai nghiém thitc.

(2008). Sy khac bigt vé gia tri trung binh ciia cac
chi tieu do hang ngay (nhiét do, pH, DO va EC)
gitta hai nghiem thitc duge phan tich bing kiém
dinh T hai méu doc lap. Véi cac chi tiéu chét
lugng nuée do theo tuan, dé danh gia su bién
dong gitta hai nghiém thic theo thoi gian thu
mau, phan tich théng ké bing phuong sai mot
yéu t6 v6i do luong lap lai (repeated measures
ANOVA) véi céc nghiém thiic (bé thity canh) la
yéu t6 thi nghiem va dgt thu mau 1a yéu t6 do
luong lap lai. Kiém dinh Bonferroni dugc dung dé
so sanh sut khéac biet gitta cdc dot thu mau. Trong
ciing mot nghiém thic, dé so sanh sy khéac biet
ciia cac chi tieu chat lugng nudc gitta bé ca va bé
rau st dung kiém dinh T hai mau lién hé. So sanh
su khac biét gitta hai nghieém thitc vé gia tri trung
binh ciia céc chi tieu ting trudng (khéi lugng ban
dau/cudi, WG, SGR), ty lé song va FCR clia ca
va chiéu dai r& va cac chi tiéu nang suat (ca the,
Iy thuyét va thue thu) ciia rau sit dung kiém dinh
T hai mau doc lap.

S6 ligu duge biéu dién dudi dang gia tri trung
binh + d6 lech chudn. Mic xac sudt P < 0,05
duge chap nhan nhu tieu chuan danh gia sy khéac
biét c6 ¥ nghia théng ké. Tat ci cac phan tich
théng ké dugc thyc hién bang phan mém IBM
SPSS Statistics for Windows, Version 19.0 (Ar-
monk, NY: IBM Corp).

3. Két Qua va Thao Luan
3.1. Chét lugng nudc
3.1.1. Cac chi tiéu do hang ngay

Nhin chung, c¢6 sy chénh léch vé nhiét do gitta
budi sang va budi chicu: ¢ mdi hé théng nhist do
vao budi chiéu thudng cao hon budi sang (Bang
1). Nhiét do ¢ he thong BN én dinh hon so véi he
théng GTS. Diéu nay c6 thé 1a do sy khac nhau
trong thiét ké he thong: (i) 6 he théng BN bé ca
duge dat am dudi dat, va (ii) thé tich nudc & he

théng BN nhiéu gap 10 1an hé thong GTS. Nhiet
do khong chi &nh huéng dén loai c4 nudi, ma con
anh hudng dén sy phat trién ciia thuc vat va hieu
qué ctia he thong loc sinh hoc. Theo Ngo (2003),
nhict do thich hop nuoi ¢4 loc 1a 20 - 30°C. Trong
khi cai xanh c6 thé thich nghi véi khodng nhiét
do rong tu 10 - 27°C va hé loc sinh hoc hoat
dong t6t nhat & nhiét do trong khoang 25 - 30°C
(Somerville & ctv., 2014; Sallenave, 2016).

Gia tri pH ctia hé théng GTS ludn cao hon so
v6i he thong BN (Bang 1). Nguyén nhan c6 thé
13 do hé théng GTS dung cac hat dat sét nung
c¢6 kha nang dem giap gitt gia tri pH ludén cao
hon. Gia tri pH 13 mot trong nhitng thong sé chat
lugng nudc quan trong trong hé théng aquaponic,
c6 anh hudng rat 16n dén tat ca cac thanh phan,
dic biet 1a thuc vat va vi khudn. Gia tri pH c6
anh hudng dén chat dinh dudng sin c6 cho cay: &
khoang pH 6,0 - 6,5 tat ca cac chat dinh dudng da
- vi lugng déu & dang sén c6 cho cay, ngoai khodng
pH nay cay rat khé hap thu chat dinh dudng, dac
biét 1a Fe, Ca va Mg. Trai lai, vi khuan nitrat héa
hoat dong t6i wu & pH > 7,5 v khi pH < 6,0 vi
khuan ngung hoat dong. Do dé, dé duy tri hoat
dong t6i vu ciia ca ba thanh phan ca - rau - vi
khuan, gia tri pH nén nim trong khoang 6,8 - 7,0
(Somerville & ctv., 2014; Sallenave, 2016). Trong
hai hé théng, gia tri pH ctia hé théng BN thich
hgp cho md hinh aquaponic hon.

Ham lugng DO & ci hai hé théong BN va GTS
luén duge duy tri tuong déi 6n dinh ¢ mic (>
5 mg/L) dam bao cho ca vh hé vi khuan ni-
trat hoa hoat dong binh thudng (Bang 1). Trong
he théng aquaponic, ham lugng DO t6i wu nim
trong khodng 4 — 8 mg/L (Somerville & ctv.,
2014; Sallenave, 2016).

Theo Bang 1, EC budi sang va budi chiéu trong
cting hé théng & ci hai nghiém thidc gan nhu
tuong dong véi nhau. Do dan dién trong hé théng
aquaponic nam trong khoang 0,3 - 1,1 mS/cm la
phit hgp cho cé va rau (Wortman, 2015). Do dé,
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EC trong nghién cttu nay tuong ty véi cac nghién

ctiu khéc. FEEEE S o0z al—a gﬂ
A 2 ganm N ii@a g‘é O 4 5 o5 B BT =
3.1.2. Cac chi tiéu do theo tuan 35 Ry g L N S e LS L
o3 ElBR 5T S5
N 2, X 2 2 2, . ~ - s 0 ~c
Ham lugng TAN & dau ra cta bé rau 6 hai hé O*‘.?/: aa B++ )
. . y . . . = oz H %
thong deu thap hon so v6i bé ca va cé khac biét 5 =8z 8 g
R Z N N ) =D —
¢6 ¥ nghia vé mat thong ke (P < 0,05). pleu nay & % %2 5 ® oS o =
¢6 1& 1a nho hoat dong ctia cac vi khuan nitrét P g8 gl B = < = ®
. 2 2 ~ 2 N < Yoo 5| GO co ™
gitup chuyén hbéa amoén (Bang 2). .Ngoal ra, ham cgr “502; % § VTRV o] gc
lugng TAN trong nudc E”j hai ngh/lém thﬁ:c c:’) sy o E&g 7, = ® w o 2g S
khac biét c6 ¥ nghia vé mat théng ké § cd bé ;? EET g R & 5
N . 2 N 0 1~ S~y g = =
cd va dau ra ctia bé rau: ham lwgng TAN & hé o -g»’ T I - ’?@ & ol 8
théng GTS cao hon BN (P < 0,05). Ham lugng & 5 B EN P
TAN trung binh & bé ¢4 va & dau ra bé rau cla AR R = 8
GTS cao hon tuong tng 1a 5,5 va 8,6 lan so vdi s 8 £83 = |42 s
> . « N 2 N ” 2. .. o+ W - — -+
bé ca vay dau ra bé rau ctiia BN (Béang 2). O gial :/fv\ RS o LEaL 2| =
doan dau ciia thi nghiém, ham lugng TAN & bé A R }_": i i : }: 5 g
cé clia nghiém thic GTS tuong dbi thap va c6 xu 22 & |2 wwe ol <
huéng ting dan va dat gia tri cao ¢ thang cudi A R S 3
N . . A . R P 174 - = < O Ot = o o )
ctia thi nghiém. Nguyén nhan 13 do lugng thic ~ & & SRR~ b= o
an va sinh khéi ciia ca ting, ddn dén viéc ting 5 o & =
bai tiét TAN va he vi sinh trong he thily canh g & % z
GTS khong c6 kha nang chuyén héa hét lugng o 2 £ WO g
N N Lz N . Py . N = o [N} e e 2
TAN nay thanh nitrit va nitrat. Ngugce lai, ham e 0; : |& S8 52 £
lugng TAN 6 nghiém thic BN luén duy tri ¢ mic 208 @ Sl CE R Y g
o . n N 2 N ~ = -4 H- H- H H H|& =
< 1 mg/L, dic biet 1a & be trong rau. Trong he £ B g = o= o ola 0
théng aquaponic, ham lugng TAN nén duy tri ) g E?;g & % = 2.
< 1 mg/L (Somerville v& ctv., 2014; Sallenave, v oo o g % ¥ T O§- &
£  a . P N z e ,
2016). Céc nghién cttu nudi ca l6¢ trong hé thong \C/, & U% ey s
tuan hoan va bé bat cho thay cé 16¢ c6 thé séng gz 8 S
trong moi trusng c6 ham lugng TAN khoang 5 S & g o o 2 §
mg/L (Lam & ctv., 2011; Cao & ctv., 2014; Phan E R I\ g S B §,?, o
& Cao, 2014). o T [ BN | =
. s O P S 2 S |HHHH R =
Ham lugng nitrit trung binh 6 bé ca ctia moi 2 2 e e ool |8
~ 2 - ~ z P L. x = = oS, O | =
hé thong cao hon ¢6 y nghia thong ké so v6i mau 2 o |lada g A= =
& dau ra bé rau (P < 0,05), do c6 su chuyén hoéa S = =
N 2 2 & <
nitrit thanh nitrat dé cay c6 thé hap thu va phét i = =8
trién. Ngoai ra, su khéc biet vé ham lugng nitrit g 7 e
N .o . cx p - - N =N =
trung binh gitta hai nghiém thtc c6 § nghia vé © oy =)
miit thong ke (P < 0,05). Ham lugng nitrit trung A z 2 *oxox :% 5 :
binh & bé ca va be rau cia GTS cao hon so véi & & g
° N . P 2, ~ Z =
BN (Béang 2). Ham lugng nitrit ¢ hé thong BN g 8 =
bién dong twong déi én dinh hon so véi GTS. R e
N o A 2 R N v & * % % % X3
Ham lugng nitrit trong hai hé thong luon nam s & A
trong gidi han phit hgp cho hoat dong hé théng & 3 =
aquaponic (< 1 mg/L) (Somerville & ctv., 2014; = Vv 2|
@ &N
Sallenave, 2016). - VT i
R o . e s a Z * ¥ % x ¥ X @
Ham lugng nitrat trung binh & bé ca va dau ra £ o R RS
» 2 N ~ % ~ 2 2 = = Q|
ctia bé rau trong cung hé thong khong cé khéc - & =g
biét, gan nhu la bang nhau. Ham lugng nitréit E & -

trung binh & hé thong GTS cao hon BN (Bang 2).
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Ham lugng nitrat ¢ he théng GTS cao hon so véi
hé théng BN & giai doan dau thi nghieém, sau dé
c6 xu huéng gidm dan va thap hon hé théng BN
& giai doan cudi thi nghiém. Theo Somerville &
ctv. (2014) va Sallenave (2016), ham lugng nitrat
trong hé théng aquaponic nim trong khodng 5
- 150 mg/L, chiing t6 heé théng hoat dong t6t
(Somerville & ctv., 2014).

Phétpho (P) 1a mot trong nhing chat dinh
dudng can thiét cho sy phat trién cfia cay rau.
Ham lugng P tdng trung binh & bé ca va dau ra
ctia bé rau ¢ mdi he théng c6 su khéac biet (Bang
2). Ham lugng P tong trung binh & hé théng GTS
khac biet khong c6 ¥ nghia théng ké gitta bé ca
va dau ra ctia bé rau. Nhung 6 hé théng BN,
ham lugng P trung binh & bé ca cao hon c6 ¥
nghia théng ké so véi dau ra bé rau (P < 0,05).
Khi so sanh gitta hai nghiém thtc, ham lugng P
téng & he théng BN cao hon so véi hé théng GTS
(P < 0,05); c¢6 1é 1a do lugng thic &n thira va
phan ca dudc luu gitt trong cac GTS sdi. Két qua
ctia nghién cttu nay ciing tuong ty cac nghién cttu
khac: ham lugng P trong hé théng aquaponic dao
dong trong khodng 1 - 17 mg/L (Goddek & ctv.,
2015).

Do kiém trung binh & hé théng GTS cao hon ¢6
¥ nghia so véi he thong BN (P < 0,05). Khi bat
dau thi nghiém, d6 kiém & hai hée théng 13 nhu
nhau va c6 xu huéng ting dan theo thoi gian nuoi,
tang nhanh & giai doan cubi do viéc bd sung voi
CaCO3. Do kiém 6 he théng BN ludn 6 mitc thap
hon nguéng phit hgp trong moé hinh aquaponic
(> 100 mg CaCO3/L), trong khi d6 do kiem &
hé théng GTS luén cao hon ngudng nay. Nguyén
nhan c6 thé 1a do trong hé théng BN qua trinh
nitrat hoéa dién ra manh mé, HT phéng thich ra tir
qué trinh nay lam tiéu hao do kiém. Ngugc lai, &
hé théng GTS, qua trinh nitrat dién ra cham hon
va diac biét phan tng phan nitrat xay ra trong
GTS s6i lam tang do kiém (Somerville & ctv.,
2014; Sallenave, 2016).

3.2. Tang trudng, ty lé sbng va hé sé chuyén
déi thic an cta ca

Trong lugng trung binh ca ban dau & hai
nghiém thitc khong c6 sy khac bigt (P > 0,05).
Trong lugng trung binh ciia ca 16¢ cudi thi nghiem
va WG & nghiém thitc GTS cao hon c¢6 § nghia
théng ké so v6i nghiem thic BN (P < 0,05),
nhung st khac biet vé SGR giita hai nghiém thiic
khong c6 ¥ nghia thong ke (P > 0,05) (Bang 3).
Két qua ctia nghién cttu nay cho thay ting trudng

clia ca 16c trong hé théng aquaponic thip hon
két qua clia cac tac gid khac. Theo Cao & ctv.
(2014) va Phan & Cao (2014), ca 16c 6 thé ting
trudng tit ca giong 6,6 — 6,8 g/con dén trong lugng
khodng 345 - 380 g/con trong 110 - 120 ngay.
Nguyén nhan c¢6 1& do nudce trong hé théng qua
trong, khi cho ca an, ca nhat an; dac biét & hé
théng BN, do bé c& duge dat dudi dat, nen khi di
lai cho &n, ca khong #n nhiéu. Trong cac nghién
ciu tiép theo, can che téi bé c4, nhét 1a khi cho
ca an.

Su khac biet vé ty lé séng clia ca loc giita
nghiém thitc GTS va nghiém thitc BN khong c6
¥ nghia théng ke (P > 0,05) (Bang 3). So v6i
két qua clia cac tac gid khac, ty lé sdng trung
binh ctia c4 léc trong nghién citu nay thap hon
clia cac tac giad khac (Cao & ctv., 2014; Phan &
Cao, 2014). Nghiém thiic GTS c¢6 FCR thap hon
so vdi nghiem thic BN (P < 0,05) (Béng 3). So
v6i két qua clia cac tac gid khac, FCR thu dugc
trong nghién cttu ndy rat cao so véi ciia céc tac
gid khac (Cao & ctv., 2014; Phan & Cao, 2014):
dao dong tur 1,05 - 1,13.

3.3. Sinh truéng ciia rau

Ning sudt ca thé ¢ nghiem thic BN cao hon
so v6i nghiém thitc GTS (Bang 4). Do d6, nang
sudt rau cai ¢ nghiém thitc BN cao hon nghiém
thitc GTS (P < 0,05). O dot trong rau 1, nang
suat rau thyc thu ¢ nghiem thic BN (4.205 =+
2.224 g/he) cao gap hon 5,5 lan ¢ nghiem thiic
GTS (758 + 250 g/he). O dot trong rau 2, ning
suat rau ¢ moéi nghiem thitc tuong ddi thap, GTS
14 129 + 13 g/he, 6 BN 1 769 + 324 g/he. O dot
trong rau 3, ning suat rau thu dugc & nghiem
thitc GTS 14 605 + 71 g/he, 6 nghiém thitc BN la
7,117 + 1,325 g/he. Nang suét rau thu hoach thap
& hé théng GTS ciing c¢6 thé 1a do hé thily canh
GTS c6 tdng cong 50 cay/hé (mat do khoang 42
cay/m?) thap hon so v6i he théng BN c¢6 tong
cong 171 16 (mat do 30 cay/m?).

Trong 3 dgt trong rau, dot rau 3 cho ning suat
cao nhit ca hai nghiem thic. O dgt trdng rau 2,
cay phat trién khong t6t do thoi tiét am, mura lien
tuc nhiéu ngay dan dén cay rau bi nhiém nam,
xuét hién sau an 14, sau duc than. Ngoai ra, rép
xanh tan cong lam cho cay cham phat trién, teo
14 1am ning suit cay rau & dgt 2 khi thu hoach
thap. Thém vao d6, 6 nghiém thitc GTS, khi sinh
khéi ca ting din dén cac vat chat hitu co tang,
cac chat can tuong d6i nhiéu lam quéa trinh phét
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Bang 3. Anh hudng ctia hai hé thdng thity canh lén ting truéng, ty 1& sdng va sit dung
thitc an cta ca 16c 6 hai nghiém thrtc

Chi tieu Gia thé soi Bé noi
Trong Iugng trung binh c4 ban dau (g/con) 10,2 +£ 0,67 10,1 £ 0,22
Trong lugng trung binh ca cudi thi nghiem (g/con) 208 £ 13? 171 £ 7
Tang trudng tuyet doi (g/con) 198 4+ 132 161 + 7°
Tang trudng tuong déi (% /ngay) 1,81 £ 0,07 1,69 + 0,03*
T§ le séng (%) 90,8 + 1,4* 87,5 + 6,6
Heé s6 chuyén ddi thitc an 1,54 4 0,12* 1,90 + 0,06

“Trung binh £ d6 lech chudn. Céc gia tri trung binh trong cting mot hang c6 ciing ky tu chi sy khéac biat
khong c6 y nghia (P > 0,05) (kiém dinh T hai mau doc lap).

Bang 4. Anh huéng ciia hai hé théng thity canh lén chidu dai ré va ning suat rau & cac dot thu hoach

Dot thu N . Ning suit ca thé  Niang sudt 1y thuyét  Nang suét thuc thu
Nghiem thict R
hoach &M (g/cay) (kg/m?) (kg/m?)
) GTS 13,3 £ 4,6° 666 + 232* 758 + 2507
BN 27,4 + 17,0° 4.678 4 2.900° 4.205 + 2.224P
5 GTS 3,3 + 0,3? 165 + 162 129 + 132
BN 6,9 + 2,5P 1.181 =+ 434b 769 + 324P
5 GTS 13,2 + 1,6* 660 + 812 605 + 71°
BN 44,5 + 6,6P 7.610 + 1.137P 7.117 + 1.325P

e} cung dg¢t thu hoach, cac gia tri trung binh trong ciing mot cot ¢6 cung ky tu chi sy khac biet khéng c¢6 y nghia (P >

0,05) (kiém dinh t hai mAu doc lap).

'BN: He théng canh téc nudc sau — be néi (BN); GST: hé théng tudi ngap x4 can - gia thé soi.

trién ciia ré cay gidm, cay khong hap thu dugc
céc chat dinh dudng do d6 khong phat trién, xuat
hién hién tugng vang 14 va chét dan.

4. Két Luan

Céac chi tieu chat lugng nude do hing ngiy:
nhiét do, pH, do dan dién, oxy hoa tan, TDS &
hée théng thiy canh BN &n dinh hon so véi he
théng thity canh GTS. Veé céc chi tiéu chét lugng
nudc do hang tuan: TAN, nitrit, nitrat, nitc tong,
phétpho téng va phétpho hoa tan 6 hé thoéng thity
canh BN déu thap hon so véi hé théng thity canh
GTS. So v6i cac nghién citu khac, ting trudng cia
ca 16¢ nudi trong hé thdéng aquaponic ¢ nghién
cttu nay con thip, nhung FCR lai cao hon. Mo
hinh aquaponic BN c¢6 ning suit rau dat hiéu
qué cao hon so v6i mo hinh GTS & ba dgt trong
rau. Do d6, mo hinh aquaponic BN hiéu qué cao
hon mo6 hinh aquaponic GTS.

Lgi Cam Doan
Cac tac giad tuyén bd khong cé bat ky mau

thufn nao lien quan dén viéc xuat ban bai bao
nay.

L&i Cam On

Tap thé tac gia xin chan thanh cdm on Trudng
Dai Hoc Nong Lam TP.HCM da tai trg kinh phi
thyc hien (Ma s6: CS-CB19-TS-01).
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