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TOM TAT

Nghién cu dwoc thuc hién nhdm muc dich danh gia kiéu thiét ké hé théng aquaponics phu hop véi quy md ho
gia dinh & cac vung ven dé hién nay. Thi nghiém bao gém 2 kiéu thiét k& hé théng tréng rau thiy canh va 3 1an 1ap
lai; c6 va khéng co6 s dung chat nén Ia diém khac biét chinh & hai kidu thiét ké& nay. Xa lach (Lactuca sativa L.),
hang Ii (Mentha spicata L.) va hing qué (Ocimum basilicum L.) |a ba loai rau dwoc trdng trén cac hé théng dwa trén
phwong phap thdy canh nhwng nwéc dwoc thay thé bang nwdc nudi ca ré phi véi mat d6 120 con/m?®. Trong subt
thdi gian 70 ngay nudi hé théng khong thay nwéc méi va cho ca &n mdi ngay nhwng chét lwong nwéc dén khi két
thac thi nghiém déu kha tét, dic biét khong co sw tich Iy ndng dd dam NHa-N va NO2-N. Hai kiéu hé théng trong
nghién ctru déu phu hop vé&i hd gia dinh cé dién tich san thwong vira va cé khoang san trwéc hién nhd. Xét mét
cach tbng quat, thiét ké theo hé thdng 1 mang tinh &n dinh va c6 tiém ndng dé ké thira va phat trién hon hé théng 2.
Méc du vay, dé& ap dung vao thuc tién can c6 gidi phap khac phuc dwoc sau bénh va tang hiéu qua nudi ca.

T khoa: Ca r6 phi, chét lwong nwéc, hé thdng trdng cay thiy canh va nudi ca tich hop, hing qué, hung Idi, xa lach.

Comparative Feasibility of Growing Tube
and Container Hydroponic Sub-Systems in an Aquaponic System

ABSTRACT

This study was carried out to investigate the suitability of different aquaponic systems to be applied at the
suburban household scale. The experiment consisted of two types of hydroponic sub-systems in three replications;
presence and absence of substrate were the main difference of two types of systems. Three leafy vegetables, lettuce
(Lactuca sativa L.), curled mint (Mentha spicata L.), and basil (Ocimum basilicum L.) were planted on these two
aquaponic systems and watered with water from Tilapia culture at the density of 120 fish/m®. During 70 raising days,
the water quality was good especially zero-accumulation of nitrogenous forms NH4-N and NO2-N in spite of daily
feeding and zero-water exchange. The two aquaponics systems in this study were suitable for the households with a
medium size of rooftop and small front yard. Generally, the first system showed sustainability and higher potential for
further development as compared to the second system. In order to be applied in the reality, pest management and
increasing of fish yield have to be taken into consideration.

Keywords: Aguaponics, basil, curled mint, lettuce, Tilapia, water quality.

o ~ N trong hé théng aquaponics (Losordo et al,
1. DAT VAN DE g he thong aquaponics (Losordo et

: 2000). O cac qudc gia phat trién, hé théng
Hé théng aquaponics 14 hé thong két hgp  aquaponics dugc thiét ké trong cac khu db thi,

trong cAdy thuy canh va nudi ca (Rakocy & trén mai nha cua ho gia dinh, hay cac nha luu

Hargreaves, 1993). HAu hét cac loai rau 4n 14,  dong trong d6 thi,.. nhim tan dung dién tich
rau 4n trai, rau mii, .. déu c6 thé phat trién tot khu d6 thi dé san xuét san ph4m néng nghiép
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(protein) thoa man nhu ciu tiéu dung cua gia
dinh, san phdm du thiuta c¢6 thé dem ban
(Losordo et al., 2000). Tuy nhién, é Viét Nam,
hé théng nay con kha méi mé véi ngusi dan do
thi va ven d6. P4y 1a loai hinh c6 thé thich hop
v6i viing ven d6 noi ¢6 khong gian théng thoang
hoac nha tang thap.

Su tich hop nay mang lai lgi ich thiét thuc
va tinh ddéc dao ctia hé thong aquaponics. Thay
vi b8 sung phan bén va hoéa chit dé trong cay
thity canh, hé théng nay st dung nuéc thai va
chét thai tit bé nudi ca 1a dung dich dinh dudng
cho su phat trién cua cady. Ngudc lai, thay vi
phai xt 1y réi x4 nuée tit bé nudi cd ra mbi
trudng, nudc thai dude cdy tréong va chat nén
trong hé théng thiy canh loc sach va tra lai cho
bé ca (Trang & Brix, 2014). D& san xuit 1 kg ca
r6 phi trong hé thoéng aquaponic nay chi can
khodng 1 m?® nudc, it hon rat nhiéu so véi ghi
nhan cua Nhan et al. (2008). Ngoai ra, 370 g rau
muéng va 97 g xa lach dudc san xuat trong chu
ky 25 ngay trén hé théng nay va trong thoi gian
nghién ctiu 50 ngay nudc bé nudi ca khong cin
thay méi nhung van duy tri t6t cho ca ro phi
ting trudng (Trang & Brix, 2014). Tuy nhién, hé
thong nay thiét k& véi quy mé bé nudi ca 16n 1
m?® va bé tréng ciy c6 chit nén la da. Do d6,
nghién ctu hién tai duge thyc hién trén quy mo
bé nudi ca nhd hon két hop véi hé thong thuy
canh dang 6ng mang k§ thuat mang dinh dudng
(nutrient film technique, NFT) va bé trong cay
tich hgp 2 dang bé néi va bé c6 chdt nén nham
phuc vu cho quy mé hé gia dinh. Muc tiéu
nghién ctiu nham th nghiém va so sanh chat
lugng nude, san lugng ci va san ludng rau gita
hai kiéu thiét ké&. Loai ca dudc nudi trong hé
thong 1a ca r6 phi va ba loai rau trong thiy canh
la hing lti (Mentha spicata 1.) (hay con goi la
bac ha luc), hiing qué (Ocimum basilicum L.) va
xa lach (Lactuca sativa L.).

2. PHUONG PHAP NGHIEN cUU

2.1. M6 ta thi nghiém
Nghién ctiu dugc thuyc hién tu thang 7/2016
dén thang 12/2016 tai Khoa M6i truong va Tai
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nguyén thién nhién, Trudng dai hoc Can Tho.
Thi nghiém gém 2 nghiém thtc (2 kiéu hé
thong) dugc bd tri hoan toan ngau nhién véi 3
14n lap lai.

2.1.1. Thiét ké hé théng

Hg¢ théong 1: 1a su két hgp gitia 2 kiéu thiét
ké& tudi ngap - mang sau va bé néi (Hinh 1A). O
hé thong nay, 3 thung tréng rau (kich thuéc dai
X rdng x cao tudng tng la 60 x 30 x 30 cm; dién
tich 0,18 m? dugc b tri trén cung 1 ké bac
thang tao dong chay nudc theo trong luc. Trong
d6, thung thi nh4t ti trén xudng la thung beé
n6i mang siu, cdy dudc ¢d dinh trong ro nhua
chtta chit nén va tréng rau xa lach; hai thung
bén duéi ciing dugc pht 16p 30 cm hdn hgp chat
nén lan lugt tréng hing lii va hing qué. Muc
nuéc & cac thung déu dude duy tri 1a 25 cm.
Chat nén duge st dung 14 hén hop bao gom gom,
than t6 ong va vo so huyét c¢é kich thude hat ti 2
- 5 mm, dugc tron véi nhau theo ti 1& 1: 2: 3.
Hén hgp sau khi pha trén c6 do rong la 62,1 +
1,2% (Bui Thanh Luan va cs., 2015). Chat nén
trude khi trong duge riia sach dé loai bd tap chat
bam dinh trén bé mit chit nén, do dé, trong hé
thong trong cdy chit nén chi déng goép vai tro
nhu gi4 thé tro c6 dinh cay.

Hé théng 2: duge b tri theo phuong phap
mang can - dng dong chay (NFT) véi 3 6ng nhua
PVC (@1lcm) chiéu dai 1 m, do déc nghiéng
huéng vé dau ra cia ong la 1 cm, mdi 6ng trong
1 loai rau (Hinh 1B). Thi tu tréng rau tit trén
xudng tuong tu & hé théng 1. Cay trong trong
cic ro nhua chtia chat nén tuong tu hé thong 1
dé ¢ dinh cay trén hé théng 6ng (Hinh 1B).
Ngoai ra, é dau vao mdi dng bs tri mot ro nhuya
chtia chit nén tuong tu hé thong 1 nham loc
chat ran lo ling.

O c4 2 hé théng déu duge bs tri may bom
nude tha chim trong bé nudi ca (thé tich 120 L)
dé bom nudc tudi 1én mang trong cay.

2.1.2. Vin hanh hé théng

O hé thong 1 (Hinh 1A), nuée duge bom tit
bé nudi ca lén khay tréng rau xa lach. Theo
trong luc, nude chdy xudng cac khay trong bén
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Hinh 1. M6 hinh thiét k& hé théng 1 (A) va hé théng 2 (B)

Ghi chu: Kich thudc khéng theo ty 1é (don vi: cm)

duéi va tré vé bé nudi cd. Vong tuan hoan
nudc dién ra tuong tu & hé théng 2 (Hinh 1B).
Lugng nuéc bom tit bé c4 phan phéi 1én cac
khay/éng trong cdy 1la ~83 mL/phit (tuong tGng
120 L nude tit bé nudi ca dude bom 1én hé théng
trong cdy méi ngay).

Ca r6 phi (trung binh 23,3 g/con) dugce tha
nudi véi mat d6 1a 120 con/m® (Trang et al.,
2017). Ca dudc nudi trong bé khoang 1 thang dé
tao su thich nghi truge khi thi nghiém bat dau.
Ca con trudc khi tha nuéi dudec ngdm qua nude
mudi lodng. C4 dudc cho &n véi thiic dn cong
nghiép dang vién ndi (30% protein thd tuong
duong 4,8% N), kich ¢6 vién thic an tu 2 - 4
mm. Lugng thiic &n dugc diéu chinh dua vao
khéi lugng ca va kha ning tiéu thu thiic 4n cua
cé trong bé va dugc ghi nhan lai. Ban d4u lugng
thiic 4n cho c4 #n & 2 hé thong 1a tuong duong
nhau va ting dan theo thoi gian nudi. Nhung

dén ngay tha 11 (lugng thic an 100 g/bé/mgay),
xuét hién ca chét 6 hé thong 2, do d6 lugng thic
an dudc giam di tuy theo s6 lugng ca va nhu cau
an cua ca. Téng lugng thiic an cho ci khoang 2,0
kg/bé (hé théng 1) va 1,5 kg/bé (hé théng 2).

2.2. Thu va phan tich cac chi tiéu chat
lugng nuéc

Céc chi tiéu méi trudng nudc trong bé nubi ca
nhu pH, EC, DO va nhiét d6 dudc do truc tiép mbi
ngay vao budi sang 8 gid va chiéu 16 gié bing cac
may chuyén dung HI8424, HI99300 va HI9146
(Hanna Instruments, Rumani). Viéc theo doi chat
lugng moéi trudng nude trong bé nubi ca duge thuc
hién 2 tuan/1 14n. MAu nudc dude thu vao budi
sang khoang 7 - 8 gio theo phuong phap thu mau
t5 hop. Tai thoi diém thu miu nuée 2 tuan/1 1an
cac chi tiéu pH, EC, DO va nhiét do dugc do tai
khu thi nghiém. Céac chi tiéu dam amon (NH,-N),
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nitrite (NO,-N), nitrate (NO,-N), ldn hoa tan
(PO,-P) dudc phan tich bing phuong phap
Indophenol Blue, Colormetric, Salicylate va Acid
Ascorbic tuong ting theo quy trinh tiéu chudn
danh gia nuéc va nuée thai (APHA, 1998). Do gidi
han kinh phi nén dé tai chi tap trung danh gia
dam lan trong nudc.

2.3. Theo déi ca

Khoi lugng tuci ban dau va sau khi két thic
thi nghiém ctia ca trén mdi hé thong dugc can
bang phuong phap Gravity (Trang et al, 2017)
va dudc tinh toan cu thé nhu sau:

Ty 1é song = [(s6 ca thu hoach)/(s6 ca ban
dau)] x 100

Khéi lugng ca tang thém = (Khéi lugng ca
thu hoach) - (Khéi lugng ca ban dau)

Téc do ting trudng binh quan theo ngay =
100 x [(Khéi lugng ca ting thém)/(Khéi lugng ca
ban diu x s6 ngay nudi)]

2.4. Thu va phan tich rau trong

Rau trong sau méi dgt thu hoach duge can
khéi lugng tuci. D61 véi hing liai va hing qué,
tién hanh thu hoach bang cach cit ngang than
chinh sao cho chiéu cao than cay con lai tir 2 - 3
cm va con vai 14 dé theo dai kha ning tai sinh
cua hai loai rau nay. D61 véi xa lach, tién hanh
thu nguyén cay va thay cdy méi moi dgt. Trong
thoi gian nghién ciiu 6 dgt 1 xudt hién sau an la
tdn céong manh vao ca hai hé thong, khién cac
cay hung 1ai ¢ hé thong 2 khong phat trién duge
dan dén cay chét. Riéng hé théng 1 sau an hét
l4 nhung vai ngay sau c6 dau hiéu phuc héi va
l4 méi xuat hién. Ca hai hé théng déu dugc
trong xen ké thém 2 cdy hing qué/thung véi
hing lai dé bu lai cac ciy bi sau an chét. Hiang
qué duge trong xen vao cé cing ngay tudi véi cac
cdy 6 thung trong hing qué ctia hé thong.

2.5. Xt 1y thong ké

S6 liéu cac lan lap lai cua ting chi tiéu
duge téng hop va tinh todn biang phin mém
Microsoft Excel 2013. St dung phan mém
Statgraphic Centurion XVI (StatPoint, Inc.,
USA) dé€ so sanh trung binh cac nghiém thic
dua vao kiém dinh T-test.
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3. KET QUA VA THAO LUAN

3.1. Mot s6 chi tiéu 1y héa nudc trong bé
nuoi ca

3.1.1. pH, dé dan dién, oxy hoa tan va
nhiét do

Gia tri pH trong nudéc nudi ca rd phi d ca hai
hé théng vao budi sang va budi chiéu déu nam
trong khoang gii han cho su ting trudng ctia ca
r6 phi. Nhin chung, pH nuéc 6 hai hé théng
khéng chénh léch nhau va déu c6 xu huéng ting
dAn d6n ngay két thic thi nghiém (Hinh 2a). O
nhiéu thoi diém, pH nudc nim trong khoang 7 -
9 1a khoang pH t6i uu cho su phat trién cta ca
r6 phi (Popma & Masser, 1999; Masser et al.,
1999; Ross, 2000). Nhu vay, pH & cac hé thong
khéng 1a yé&u td truc tiép anh hudng dén sinh
trudng cta ca ré phi. Gia tri EC trong cac bé
nudi ca & ca budi sang va chiéu trén hé théng 1
déu cao hon rd rét so véi hé théng 2. Qua dé cho
th4y ion hoa tan trén hé théng 1 cao hon va cé
su ting dan khi két thic thi nghiém (Hinh 2b).
Ngoai ra, gia tri EC trung binh trong nuéc bé
nudi cid cua hai hé thong trong khoang 300 -
1000 pS/cm duge danh gia 1a khong anh hudng
dén sinh trudng ca ré phi (Stone et al., 2013;
Makori et al., 2017). Tuy nhién, gia tri EC nay
thap hon ~3-5 lan so véi ngudng 1y tudng cho
dung dich tréng thuy canh néi chung cho céac
loai rau (Sonneveld & Voogt, 2009), nhung né
nam trong khoang t6i uwu cho hé théng
aquaponics (ttic phut hgp diéu kién cho ca 2 d6i
tugng ci4 nudi va cady trong) (Rakocy et al,
2006). Hon ntia, Andriolo et al. (2005) ghi nhan
sinh khéi tuoi ctia rau xa lach (Lactuca sativa)
ting 28,5% trong khoang EC 800-1930 pS/cm,
nhung sinh khéi giam di khi EC cao hon ngudng
nay. Qua d6 cho thay, khoang EC ghi nhan dugc
trong thi nghiém hién tai, cu thé trong hé théng
1, kha phu hop cho ca cay rau va ca rd phi.

Noéng do6 oxy hoa tan (DO) trong cac bé nudi
c4 ban dau > 4,0 mg/L, sau d6 DO bi giam dang
ké < 1,0 mg/L & ca 2 hé théng (Hinh 2c). C6 thé
do nhu ciu oxy cua c4, cAy va hé vi sinh vat trén
hé théng da lam gidm nong d6 DO trong bé nudi
ca (Trang et al., 2017). Ngoai ra, ban dau téc do



Lé Nguyé&n Anh Duy, L& Tran Tidu Trtc, Nguyén Thi Bé Ly,

Nguy&n Thi Hng Ngoc, Triéu Thi Thuy Vi, Ngé Thuy Diém Trang

tuan hoan nuéc ap dung la 100% thé tich bé
nudi/ngay. Do @6, tai thoi diém sut giam DO (11
ngay sau khi thi nghiém bét dau) da lam cho ca
an cham va néi dau 6 hé théng 1 va ca chét
hang loat trén hé thong 2. Hé théng 1 khong ghi
nhan ca chét, nhung hé théng 2 lai c¢6 ca chét (3
con/bé). Vi thé, téc @6 tudn hoan nude dude tang
lén 150% (tuong tGing 180 L nuée tit bé nudi ca
duge bom qua hé thong tréng cdy mdi ngay) vao
ngay 12 sau khi nuoi, dong nghia thoi gian luu
nuéc giam di nham ting nhanh téc d6 tuin
hoan nuéc dé ting diéu kién oxy trong nudc.
Tuy nhién, néng dé DO van con thap (< 2,0
mg/L) nén tién hanh bd sung thém céc dng suc
khi vao cac bé nudi cd (vao ngay 22 sau khi
nudi). Tu d6, da lam cai thién diéu kién oxy
trong nudc bé nudi § ca hai hé théng (ti ngay
23) va quan sat thay ca khong con bi stress nhu
ban dau. Khi két thic thi nghiém, néng d6 DO
trong hé théng 2 cao hon hé théng 1, c6 thé do
mot phan s lugng ca con lai ¢ hé thong 2 thap
hon nén nhu cau st dung oxy giam. Mac du vay,
néng do DO ghi nhan dugc sau dé6 déu > 3,0
mg/L (Hinh 2c¢). Khoang gia tri nay phu hgp véi
gi6i han chiu dung va khoang t6i uu cho su phat
trién cta ca rdé phi (Ross, 2000).

Két qua ghi nhan nhiét d6 trong cac bé ca
dao ddng trong khoang tit 27,4 - 30,8°C (Hinh
2d). Theo Mires (1995; trich din bdi Mjoun et
al., 2010), c4 r6 phi c6 thé chiu dung dudc nhiét
d6 moi truong nude 1a 8 - 42°C va nhiét do toi
thich cho su sinh trudéng cua ching trong
khoang 22 - 29°C.

3.1.2. Dién bién dam lan hoa tan

Nitrite (NO,-N) 14 mét dang dam c6 tinh
doc hai déi véi nhiéu loai ca vi né lam cho cac
hemoglobin it ¢6 kha ning van chuyén oxy
(Popma & Masser, 1999). Nong d6 NO,-N trung
binh qua 6 d¢t thu mAu ctia hai hé thong la
tuong duong nhau (p > 0,05) nhung c6 sy sai
khac ("p < 0,05) vao cac ngay 0, 28 va 56 (Bang
1). Néng do6 NO,-N & hé thong 1 trong suét qua
trinh thi nghiém déu < 1,0 mg/L, ngoai trit ngay
thit 28 giong nhu ghi nhan gia tri DO. Chinh vi
thé thoi diém nay xuét hién c4 ndi ddu va chét &
hé théng 2. Theo Popma & Masser (1999), dé6i

v6i nudi trong thuy san nude ngot, nong d6 NO,-
N trong ao nén gitt < 27 mg/L. Tuy nhién, &
nghién ctu nay, ca ré phi khong sinh trudng 6n
dinh va tham chi chét nhiéu ¢ néng d6 NO,-N
19,08 mg/L, ¢6 thé do cung thoi diém nay viéc
tang cao nong d6 NH,-N (21,33 mg/L) va sut
giam DO (Hinh 1c) trong nuéc lam ting thém su
stress cho ca nuoi.

Néng d6 NH,-N trong nudc nudi ca & hai hé
thong déu tang dot bién vao dgt thu mau tha 1
(14 ngay sau khi bt dau thi nghiém) diéu nay
tuong tng véi ghi nhan két qua DO trong céc bé
nudi ca gidm dang ké (Hinh 1c). Tuy nhién, &
cac dgt thu mau tiép theo, néng d6 NH,-N déu
giam dang ké so v6i thoi diém 14 ngay. Nong do
NH,-N ¢ hai hé théng c6 sai khac nhau vao
ngay 0, 14 va 70 ("p < 0,05), nhung gia tri trung
binh ctia 6 dgt thu mau cho thay hai hé thong c6
néong d6 NH,*-N tuong duong nhau (p > 0,05).
Theo El-Shafey (1998; trich béi Mjoun et al,
2010), ca ro phi ¢6 thé song trong méi trusng cé
néong d6 NH,-N cao dén 7,1 mg/L. Nhu vay,
ngoai trit dgt dot bién ngay thd 14 thi cac dot
thu mAu khac nuéc nudi cd 6 hai hé théng déu
c6 nong d6 NH,-N trong khoang giéi han chiu
dung ctia ca rd phi.

Theo Popma & Masser (1999), ty 1é chét caa
ca r6 phi cao hon trong mot vai ngay khi néng
d6 amoniac (NH,) trong nuéc > 2,0 mg/L; va mo6t
nta s6 lugng ca sé ton tai trong 3 - 4 ngay &
néng do NH, cao dén 3,0 mg/L. Nhu vay, § ca
hai hé thong xuit hién ca chét, mét phan do
nong d6 NH,-N trong nuéc tang dot ngot. Tuy
nhién, nuéc van khoéng thay méi ma chi thuc
hién viéc diéu chinh DO trong nuéc bang cach
tang téc d6 tuin hoan nudc va bd sung cac dau
suc khi vao bé nuéi ca. Sau thoi diém nay (tu
ngay thi 22) nong d6 NH,-N trong nudc bé nudi
ca giam dang ké va duy tri 8 mic < 1,0 mg/L.
Qua d6 cho thiy tuy méi ngay van cho ca an
nhung khéng c6 sy tich liy nong d6 NH,-N
trong nudc bé nudi, trong khi nude khoéng dude
thay méi trong suét thdoi gian nghién ciu. Tuy
nhién, khi so vé hiéu qua duy tri chat lugng
nude bé nudi ca (dic biet 1a NO,-N va NH,-N)
thi hé thong hién tai kém hon so véi ghi nhan
cia Trang & Brix (2014), c6 thé do tong dién
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tich bé mat hé théng trong cAy nhé hon bé trong
cdy trong thiét k& ctia hai tac gia nay. Téng dién
tich 3 thung trong cdy trong thi nghiém hién tai
13 0,54 m? trong khi 6 hé théng cua Trang &
Brix (2014) 1a 4,2 m® Bén canh d6, hién tugng
cén trung tadn cong rau la mot trong nhiing
nguyén nhan chinh lam gidm s6 lugng cay trén
hé théng, cu thé hding lai va hdng qué, lam
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giam di nhiing k§ su sinh hoc trén cac thing
tréng cdy (théng qua cd ché& hap thu dam 1an tao
sinh khoi), qua dé gitp lam giadm néng d6 dam,
lan trong nuée bé nudi ca. Pay 1a nguyén nhan
dan dén su tich liy ndéng d6 NO,-N va PO,-P
trong nudc bé nudi khi két thic thi nghiém trén
ca hai hé théng trong diéu kién thiic 4n van tiép
tuc cho &n méi ngay.
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Hinh 2. Dién bién gia tri pH (a), EC (b), DO (c) va nhiét dé (d) trong nuéc bé nudi ca ré phi

6 hé théng 1 va 2 vao budi sang va chiéu theo thdi gian nubi ca 70 ngay

Bang 1. Nong d6 NO,-N, NO,-N va NH,-N trong nuéc bé nubi ca
& hai hé théng qua titng dgt thu mau

Ndng d6 NO,-N (mg/L)

N&ng dd NH,-N (mg/L)

Noéng d& NOz-N (mg/L)

Pot thu mau
HT 1 HT 2 HT 1 HT 2 HT 1 HT 2
Ngay 0 0,07 +0,03° 0,99 + 0,28° 0,56 + 0,06° 2,31+ 0,06° 37,65+ 1,15° 7,25 + 2,44°
Ngay 14 0,05 + 0,01 0,04 + 0,00 18,67 £ 0,43° 21,33 + 0,63 7,43 +0,21° 0,75+ 0,13°
Ngay 28 1,08 £0,01° 19,08 £ 1,77° 1,25 +0,17 3,98 + 1,25 13,51 +0,32° 2,73 £1,60°
Ngay 42 0,14 + 0,08 0,14 + 0,04 0,82+ 0,16 0,67 + 0,01 49,16 + 2,31° 15,04 + 3,5°
Ngay 56 0,02 + 0,00° 0,12+ 0,01® 0,24 + 0,04 0,16 + 0,04 - -
Ngay 70 0,02 + 0,01 0,03 + 0,01 0,49 +0,02° 0,25 +0,02° 70,54 + 2,96° 27,75+ 2,7°
TB cac dot 0,23+0,17 34+3,14 3,67 + 3,00 4,78 £ 3,36 35,7 +6,23° 10,7 +2,78°

Ghi chu: Trung binh + sai s6 chuan (S.E.), n = 3; TB: Trung binh; HT: Hé théng; " Ky tu khdc nhau trong cung moét hang la
khéc biét gitia hai hé théng trong tiing dot thu mau (6 mic y nghia 5% dua vao kiém dinh T-test).
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Ngugc lai v6i ghi nhan dién bién néng do
NH,-N va NO,-N trong 2 hé théng, néng do
NO,-N trong nudc bé nubdi ca & hé théng 1 cao
hon 6 hé théng 2 va c6 xu huéng tang dén cudi
thi nghiém (p < 0,05; Bang 1). O ci hai hée
théng néng dé nay giam dot ngodt tai thoi diém
14 ngay va bat dau ting dan sau d6. Diéu nay
xay ra c6 thé do su gia ting nong do NH,-N
(Bang 1) va gia tri DO thap (Hinh 2¢) nén qua
trinh nitrate héa bi kim ham. Tuy nhién, 6 giai
doan cu6i thi nghiém khéng c6 su tich lily NH,-
N (Bang 1) va DO c6 xu huéng ting lén (Hinh
2¢) d6 1a dau hiéu qua trinh nitrate héa dién ra
kha manh trong 2 hé thong. Diéu nay dugc
minh chiing qua su sut giam néng d6 NO,-N
trong 2 hé théng va c6 sy tich lily NO,-N & cudi
thi nghiém (Bang 1). C6 thé nhan théy, nong do
NO,-N trong nudc nudi cd 6 ca hai hé thong la
rat cao (Bang 1) nhung sinh khéi tuci ctia rau
rat thap (Bang 3), diéu nay chiing t6 mat do
trong rau ¢ nghién céu nay chua dat hiéu qua,
s6 lugng rau khéng du dé xt 1y nguén NO,-N
doi dao tit bé nudi ca. Mit khac, c6 thé do téc do
dong chay nhanh va thdi gian luu nuéc ngin
nén ré cay ciing khong hit dude dinh dudng, dic
biét 12 NO,-N. Nong d6 NO,-N tich liy trong bé
nudi ca & hé thong 1 va 2 khi két thidc thi
nghiém tuong tng la 70,5 va 27,8 mg/L trong

14 7 =—%— Hé thing 1
12 1

10

khi theo Midlen & Redding (1998) néng do NO,-
N g4y toxic cho c4 ¢ mtc 100 mg/L.

Néng do 1an hoa tan (PO,-P) trong nuéc nuoi
ca & ca hai hé thong déu c6 xu huéng tich lity dan
dén cuodi thi nghiém. Diéu nay ciing duge ghi nhan
tuong tu trén hé théng c6 chat nén la da
(Konnerup et al., 2011; Trang & Brix, 2014) va cac
tac gid cling da kién nghi can lua chon cac loai
chat nén c6 kha nang hap phu lan tét. Nong do
PO,-P trong nudc bé nudi ca 6 hé théng 1 thap hon
6 hé thong 2 (‘p < 0,05; Hinh 3). Trong hé théng
hién tai, téng lugng thic &n cho ca khoang 2,0
kg/bé (hé thong 1) va 1,5 kg/bé (hé théng 2) nhung
su tich lity PO,-P 6 hé théng 1 dén cuéi thi nghiém
thap hon hé théng 2. Qua d6 cho thay chat nén st
dung (hén hop gém, than t6 ong va v sd huyét)
trong bé trong cAy mang siu c6 kha ning hép phu
mot phan PO,-P so véi hé thong mang can. Tuy
PO,-P khéng anh hudng dén ting trudng va phat
trién cta ca ré phi nhung néu nuée chia 1an nay
x4 thai ra méi trudng c6 thé gy phu dudng moéi
truong thiy vuc (Konnerup et al., 2011). Ban than
cdy tréng chi giip hap thu khoang 7% P dua vao
hé théng aquaponics tit viéc cho ca &n (Trang &
Brix, 2014). Do d6, mudén kiém soat t6t néng d6
PO,-P trong bé nudi ca can luu ¥ viée lya chon
chat nén tréng cay c6 kha nang hap thu PO,-P t6t
hon khi thiét k& hé théng aquaponics.
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Hinh 3. Dién bién nong d6 PO,-P trong nuéc bé nubi ca roé phi
G hé théng 1 va 2 theo thoi gian
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3.2. Sy sinh trudng cua ca ré phi

Khoi lugng ca ban dau tha nudi 6 ca hai hé
thong khoang 23,3 g/con. Sau 70 ngay nudi, ca
rd6 phi d hé thong 1 c6 khéi lugng 14 56,9 + 3,1
g/con, khong khéc biét so véi ca nudi ¢ hé thong
2 (46,7 £ 6,7 g/con). Tuy nhién, két qua ghi nhan
trong hé théng 2 chi 1 con c4 con sdng sét, trong
khi 6 hé théng 1 ty 1é séng dat 68,5% (Bang 2).
Qua d6 cho thay, kiéu hé thong thiét ké trong
nghién ctu nay anh hudng truc tiép dén ting
trudéng va su sdng con cua ca ré phi. Hé thong 1
hiéu qua hon do chit nén déng vai tro tét, viia
lam gi4 thé trong rau vita nhu hé théng loc giup
cai thién t6t chat lugng nude bé nudi.

3.3. Sinh khéi va chat lugng rau trong

C6 hai dgt thu hoach rau xa lach 1a 42 ngay
ké tit ngay van hanh hé thong va 28 ngay ké tu
ngay thu hoach dgt 1. Tién hanh thu mau rau
xa lach déng thoi 6 hai hé thong va thu ca cay.
Sau khi thu hoach dgt 1, cdy xa lach (18 ngay
tudi) dude bd sung lai vao hé thong. Téng s6 cay
tréng ban diu trén mdi hé théng (cAy/bé trong)

déu nhu nhau. Két qua ghi nhan khoéi luong rau
xa lach § hai hé théng déu cao hon 6 dot thu
hoach thi 2. Gitia hai hé thong, xa lach ¢ hé
thong 1 c6 khéi lugng cao hon 6 hé thong thi 2 6
ca hai dgt thu hoach (Bang 3). Khong ghi nhan
cay xa lach chét trén ca 2 hé théng 6 2 dgt trong
cay. Tuong tu véi ghi nhan cta Trang and Brix
(2014), rau xa lach cting phat trién tét va khong
¢6 cay chét. Tuy dién tich thung trong rau trong
thi nghiém hién tai nhé (0,18 m?*thting), nhung
tong khéi luong tuci rau xa lach thu dudc trong
hé théng 1 va 2 tuong tng la 338,9 va 362,8
g/m? cao hon ghi nhan cua Trang & Brix (2014),
khodng 100 - 120 g/m>.

Sinh khéi tuoi clia hing lii thu duge tit hé
thong 1 cao hon hé théng 2 (Bang 3). Ca 2 hé
théng van hanh cing mot thé tich nuée duge
bom tuan hoan, nhung hé thong mang (hé théng
2) ¢6 thé tich nhé hon va khong c6 chét nén tiép
xtc nén kha ning luu théng nuéc nhanh hon.
Do d6, cay trong it c6 co héi hap thu chat dinh
dudng trong nuéc thai. S6 luong cdy hung lii
con séng 6 2 hé thong rat khac biét nhau, trong

Bang 2. Sinh trudng cta ca ré phi nudi trong hai hé théng aquaponics

Chi tiéu Don vi Hé théng 1 Hé théng 2
Sbé cé ban dau con/bé 18 18
Khéi lwong ca ban dau gl/con 23,3 23,3
S6 ca két thic con/bé 12,3+0,9° 1,0 £0,0°
Ty 1& séng % 68,5 + 4,9° 5,6+0,0°
Khéi lwgng cé thu hoach g/bé 706,7 + 86,7° 46,7 +6,7°
Khéi lwgng ca thu hoach g/con 56,9 + 3,1 46,7 £6,7
Khéi lwgng ca tang them g/con 33,6 + 3,1 23,3+£6,7
Téc d6 tang trwéng binh quan %/ngay 21+0,2 1,4+04

Ghi chu: Trung binh + sai s6 chuan (SE), n = 3; a,b: Ky tu khac nhau trong cung mét hang la khéc biét & mic y nghia 5% dua

vao kiém dinh T-test.

Bang 3. Khéi lugng tuci rau (g/bé) trén 2 hé thong & 2 dgt thu hoach

Hé théng 1 Hé théng 2
Loai rau
Pot 1 bot 2 Pot 1 bot 2
Xa lach 11,80 £2,13 65,28 + 19,04 6,74 + 1,94 61,00 £ 7,75
Hung IGi 13,30 +4,98 8,65 +4,44 - 2,86 0,27
Hing qué 50,36 + 14,83 0,12 +0,03

Ghi chi: Trung binh + sai s6 chuan (SE), n = 3
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Bang 4. K&t qua phan tich ham lugng nitrate va Coliform tong s6

trong rau xa lach ¢ 2 hé théng

Chi tiéu Pon vi Hé théng 1 Hé théng 2 Mtrc gidi han tdi da cho phép’
Nitrate mg/kg 2.335 2.410 1.500
Téng Coliform CFU/g 537 4 200

Ghi chii: "Miic gidi han t61 da cho phép cila mot s6 vi sinh vat va héa chat gdy hai trong san phdm rau, qua, ché (Ban hanh
kém theo Quyét dinh s6'99/2008/QD-BNN ngay 15 thang 10 nidm 2008 ctia B6 truéng B6 NN & PTNT)

hé thong 2 cay rau da chét hét chi con lai 1
cay/hé théng. Déi véi hing qué, sau 70 ngay
trong, hé thong 1 cho sinh khéi hing qué dat
50,36 + 14,83 g va hé thong 2 cho 0,12 + 0,03 g.
O ca hai hé thong déu xuat hién siu #n la
nhung hé théng 2 bi tdn céong manh hon.

Mot s& van dé khé khin khi van hanh hé
thong aquaponics nhu: phan ci va thiic &n du
thita tich liy trong nudc theo thoi gian sé lam
nghén chit nén; nhiét d6 ning néng dot ngot
lam cay va ca bi séc nhiét; van dé dich bénh trén
cAy va c4; su c6 mat dién;.. Nhiing kién nghi va
giai phap tuong tGing nham giam tac hai trén va
tang tinh kha thi cia hé théng aquaponics ma
ngudi st dung cé thé thuc hién duge nhu sau:
Gén thém mét cot loc (chat nén dudc thist k&
nhiéu 16p d4, séi, cat sao cho 16p trén cung 14 cat
tho x4y dung hodc sbéi min dé gitt lai chét rén,
sau d6 ngudi st dung chi cn vét bo 16p chat rin
trén bé mit thung loc) (Trang et al, 2017); lam
méai che dé giam cudng d6 anh sang vao mua
ning noéng; cung cip thém vitamin C dé ting
tinh dé khang cho c4 ma khéng anh hudéng dén
cay; st dung hé thong tich hop nang lugng mat
troi dé chay may bom.

Két qua phan tich nong d6 nitrate trong rau
xa lach 6 hai hé théng dudc trinh bay & bang 4.
Néng dd nitrate trong rau xa lach ¢ hé théng 1
thap hon so véi hé théng 2, tuy nhién déu cao
hon gi6i han t6i da cho phép trong rau xa lach
dude quy dinh 6 Quyét dinh s6 99/2008/QD-
BNN ctia B6 NN&PTNT - Quy dinh quan 1y san
xuét, kinh doanh rau, qua va ché an toan la
1.500 mg/kg. Dén thoi diém hién nay quyét dinh
nay da hét hiéu luc va hién tai khéng c6 vin
ban phép luat nio quy dinh vé ngudng giéi han
nong do nitrate trong rau néi chung va rau xa
lach néi riéng.

HAu hét hgp chat nitrate tich lity trong cac
té& bao diép luc cua 14, qua va hat c6 mtic nong
do6 nitrate thap (Blom-Zandstra, 1989 - trich bdi
Gorenjak & Cencic, 2013). Xa lach 14 mot trong
nhiing loai rau tich liay ham lugng nitrate cao
nhdt va c6 thé dat trén 2.500 mg/100 g
(Gorenjak & Cencic, 2013). Méit khac, trong
nghién ctiu cia Chung et al. (2003) da chi ra
rdng ham lugng nitrate trong cac san phadm
noéng nghiép thong thuong 6 Han Quéc dao dong
trong khoang tit 94,5 mg/kg dén 4.875,8 mg/kg,
trong d6 loai xa lach ban dia c6 khoang 2.620,4
mg NO,/kg. Rau can tay tich lity khoang 3.600
mg NOykg (Zhong et al., 2002) trong khi dé
noéng do nitrate trong cai bé xo6i 1a 3.560 mg/kg
(Tsuji et al., 1993) va 4.259 mg/kg (Chung et al.,
2003). Nhu vay, néng do nitrate trong xa lach &
nghién ctu nay van con thap hon trong xa lach
d Han Qudc va mot s6 loai rau dn 14 khac nhu
cai b6 xdi, can tay.

Téng s6 Coliform trong rau sbéng ciing la
mot trong nhiing chi tiéu can quan tam. Két qua
phan tich cho thay mat s6 Coliform trong xa
lach (Bang 4) 6 hé thong 1 (537 CFU/g) cao hon
& hé thong 2 hon 130 1an (4 CFU/g). Theo QCVN
8-3:2012/BYT - Quy chudn ky thuat Quéc gia
ddi véi 6 nhiém vi sinh vat trong thuc pham, chi
quy dinh giéi han 6 nhiém d6i véi chi tiéu E. coli
(10% - 10® CFU/g). Tuy nhién, dua theo quy dinh
99/2008/QD-BNN cta B NN&PTNT, téng s6
Coliform trén rau xa lach 6 hé théng 1 cao hon
mitic cho phép 14 2,6 1an.

Nhu vay, d6i véi hai chi tiéu néng dd nitrate
tich lity va tong s6 Coliform trén rau xa lach 6
ca hai hé théng déu cho cac két qua c6 thé chép
nhan duge. Tuy nhién, dé ddm bao stc khde,
ngudi dung nén rda rau that sach truée khi ché
bién hay st dung tuoi.
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4. KET LUAN VA KIEN NGHI

Sau 70 ngay nudi, chat lugng nuée & cac bé
nudi déu kha tét va phu hop cho ca r6 phi sinh
trudng. Téng khéi luong ca thu hoach & hé théng
1 (706,7 + 86,7 g/bé) cao hon 15 lan so véi hé
thong 2 (46,7 + 6,7 g/bé). Hé thong 1 san suit
trung binh 77 g xa lach; 22 g hdang lai va 50 g
hing qué trong khi hé thong 2 chi san xudt 67 g
xa lach; 2,8 g hing liii va 0,1 g hting qué.

Ham lugng nitrate trong xa lach & ca hai hé
thong déu thap hon trong xa lach ban dia cua
Han Quéc va mot sb loai rau khac nhu can tay,
cai b6 xoi. Téng s6 Coliform trén xa lach 6 hé
thong 1 cao hon 130 1an trén xa lach 6 hé thong
2. Chi phi lép d#t 6 hé théng 1 cao hon 350.000
dong so v6i hé thong 2. Tuy nhién, hé théng 1
lai cho thdy su 6n dinh hon hé théng 2, ty 1é
song cua ca 6 hé théng 1 cao hon 12 lan ty lé
séng cua ca 6 hé thong 2.

Hé théng 1 tot hon va c6 kha nang ap dung
cao hon nhd su én dinh trong quéa trinh van
hanh va su duy tri chit lugng moi trudng nude
nudi ciing nhu san phdm ca va rau thu dudc.

LOI CAM ON

Nghién ctu nay dugc hd trg kinh phi tu dé
tai Nghién ctiu Khoa hoc Céng nghé cip co s
TSV2016-39.

TAI LIEU THAM KHAO

American Public Health Association (APHA) (1998).
Standard methods for the examination of water and
wastewater. 20™ ed. Washington D.C., USA.

Andriolo, J.L.; Luz, G.L.; Witter, M.H.; Godoi, R.S.;
Barros, G.T.; Bortolotto, O.C. (2005). Growth and
yield of lettuce plants under salinity. Horticultura
Brasileira, Brasilia, 23(4): 931-934.

Bui Thanh Luan, Nguyén Hong Khoa, Huynh Thi
Hong Ven, Ngo Thuy Diém Trang (2015). Anh
huong cta toc do tuan hoan dén chat lugng nude
bé nudi tham canh tom thé chan trang (Litopenaeus
vannamei) két hgp dat ngap nuéc kién tao. Tap chi
Khoa hoc, Pai hoc Can Tho. Sb chuyén dé: Moi
truong va Bién dbi khi hau, tr. 26-34.

Chung, S. Y., Kim, J. S., Kim, M., Hong, M. K., Lee, J.
0., Kim, C. M. & Song, 1. S. (2003). Survey of

150

nitrate and nitrite contents of vegetables grown in
Korea. Fd Addit. Contam., 20: 621-628.

Gorenjak, A.H., and A., Cencic (2013). Nitrate in
vegetables and their impact on human health. A
review. Acta Alimentaria, 42(2): 158-172.

Konnerrup, D., Trang, N.T.D. and Brix, H. (2011).
Treatment of fishpond water by recirculating
horizontal and vertical flow constructed wetlands
in the tropics. Aquaculture, 313: 57-64.

Losordo, T.M., Hobbs, A.O. and Delong, D.P. (2000).
The design and operational characteristics of the
CP&L/EPRI fish barn: a demonstration of
recirculating aquaculture technology. Aquacultural
Engineering, 22: 3-16.

Makori, A.J., P.O. Abuom, R. Kapiyo, D.N. Anyona
and Dida, G.O. (2017). Effects of water physico-
chemical parameters on tilapia (Oreochromis
niloticus) growth in earthen ponds in Teso North
Sub-County, Busia County. Fisheries and Aquatic
Sciences, 20: 30. doi.org/10.1186/s41240-017-
0075-7.

Masser, M. P., Rakocy, J. and Losordo, T. M. (1999).
Recirculating  Aquaculture Tank Production
Systems: Management of Recirculating Systems.
SRAC Publication No. 452. Southern Regional
Aquaculture Center. Texas A & M University,
Texas, USA.

Midlen, A., and Redding, T. (1998). Environmental
Management for Aquaculture. Chapman & Hall,
New York, Aquaculture series 2, p. 223.

Mjoun, K., Rosentrater, K. and Brown, M.L. (2010).
Tilapia: Environmental biology and nutritional
requirements. Fact sheet SDSU extension. Paper 164.

Nhan, D.K., Verdegem, M.C.J., Milstein A. and
Verreth, J.A.V. (2008). Water and nutrient budgets
of ponds in integrated agriculture-aquaculture
systems in the Mekong Delta, Vietnam.
Aquaculture Research, 39: 1216-1228.

Popma, T. and Masser, M. (1999). Tilapia: Life history
and Biology. SRAC Publication No. 283. Southern
Regional Aquaculture Center. Texas A & M
University, Texas, USA.

Rakocy, J. E. and Hargreaves, J. A. (1993). Integration
of vegetable hydroponics with fish culture: a
review. In: Wang, JK. (Ed.), Techniques for
modern  aquaculture.  Proceeding of an
Aquacultural Engineering Conference. Spokane,
Washington. Pp. 112-136.

Rakocy, J.E., Masser, M.P., Losordo, T.M. (2006).
Recirculating ~ Aquaculture Tank  Production
Systems: Aquaponics-integrating Fish and Plant
Culture. SRAC Publication No. 454. Southern
Regional Aquaculture Center. Texas A & M
University, Texas, USA.


https://doi.org/10.1186/s41240-017-0075-7
https://doi.org/10.1186/s41240-017-0075-7

Lé Nguyé&n Anh Duy, L& Tran Tidu Trtc, Nguyén Thi Bé Ly,

Nguy&n Thi Hng Ngoc, Triéu Thi Thuy Vi, Ngé Thuy Diém Trang

Ross, L. G. (2000). Environmental physiology and
energetics. /n: Beveridge M. C. M. and B. J.
McAndrew (Eds.) Tilapias: Biology and
Exploitation, Fish and Fisheries Series 25. Kluwer
Academic Publishers, Dordrecht, The Netherlands.
Pp. 89-128.

Sonneveld, C., and Voogt, W. (2009). Plant nutrition of
greenhouse crops. Springer Publisher Dordrecht
Heidelberg, New York, USA. Pp. 431.

Stone, N., Shelton, J.L., Haggard, B.E., and Thomforde,
H.K. (2013). Interpretation of water analysis reports
for fish culture. Southern Regional Aquaculture
Center (SRAC) Publication,. 4606: 12.

Tsuji, K.M.S., Morita, Y., Shibata, T., Kaneta, N.,
Wakabayashi, K., Uchibori-Hase, S., Ide, S,

Fujiwara, K., Suzuki, H. and Ito, Y. (1993).
Naturally occurring of nitrite and nitrate existing in
various raw and processed foods. J. Fd Hyg. Soc.
Jpn., 34: 294-302.

Trang, N.T.D., and Brix, H. (2014). Use of planted
biofilters in integrated recirculating aquaculture-

hydroponics systems in the Mekong Delta,
Vietnam. Aquaculture Research, 45(3): 460-469.

Trang, N.T.D., Konnerup, D., and Brix, H. (2017).
Effects of recirculation rates on water quality and
Oreochromis niloticus growth in aquaponic
systems. Aquacultural Engineering, 78: 95-104.

Zhong, W., Hu, C. and Wang, M. (2002). Nitrate and
nitrite in vegetables from north China: content and
intake. Fd Addit. Contam., 19: 1125-1129.

151



