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ABSTRACT

This study was carried out to determine the appropriate integrated culture of swamp eel
Monopterus albus and Enhydra fluctuans for reducing nitrogen pollutant of intensive
swamp eel aquaculture and improving production system. Three different combination
methods of swamp eel and enhydra consist of 1) indirected combination system by using
100% water exchange from swamp eel tank supplied to Enhydra tank (NTZ1_eel, plant), 2)
integrated swamp eel and Enhydra in the same tank (NT2_eel+plant) and 3) using
aquaponic floating draft system (NT3_Aqua.eel, plant) were conducted. Swamp eel (initial
size of 52g/ind.) was stocked at density of 1.5 kg/tank (9.4 kg/m?3), and initial plant seed (root
and branch) of 1.0 kg/tank. Swamp eels were fed adlibitum twice a day with pellets. The
experiment was run for 90 days. The result showed that all environmental parameters of
TAN (0.25-7.41mg/L), NOz (0.27-1.91 mg/L), NOs (31.28-57.69 mg/L), PO+* (8.54-9.83
mg/L), in which those water parameters in the NT3_aqua.eel, plant were stable and lower
than those of other treatments. The highest weight gain was found for those swamp eels in
the NT2, but there was not different significantly compared to those animal in the NT3 and
NTL. Similarly, final biomass of plant in the NT3 (3.4 kg/m?) was higher significantly
(p<0.05) compared to NT1 (1.9 kg/m?) and NT2 (0.98 kg/m?). Thus, this study found that
the integrated aquaculture of swamp eel and Enydra plant in the aquaponic could probably
be a promising model for aquaponic production of swamp eel and plant.

TOM TAT

Nghién cizu dupc thuc hién nham xde dinh phwong phdp nudi két hop heon Monopterus
albus véi rau ngé Enhydra fluctuans phu hop nham gép phan gigm 6 nhiém nitrogen trong
moi truong va tang nang sudt trong mé hinh nudi luon va rau. Thi nghiém duoc bo tri ngau
nhién gém 3 nghiém thiic (NT) véi 3 hinh thirc nuéi khac nhau gém: 1) két hep gian tiép
bang cach hang tudn st dung 100% nu6c tirbé lwon cung cdp cho bé rau (NTI_lwon, raw);
2) két hop truc tiép hron véi rau trong ciing mét bé (NT2_lwon-+rau); va 3) nuéi liwon két
hop rau theo hé thong aquaponic (NT3_aqua.lwon, rau). Licon (52 g/con) diroc bé tri Vi
mdt do 1,5 kg/bé (9,4 kg/md) va ré rau ngo giong ban dau 1a 1,0 kg/bé. Luon duoc cho dn
thete éin vién 2 laningdy theo nhu cau. Thei gian thi nghiém 1a 90 ngay. Két qud cho thdy
cac chi fiéu moi truong TAN (0,25-7,41mg/L), NOz (0,27-1,91 mg/L), NOs (31,28-57,69
mg/L), POs* (8,54-9,83 mg/L) trong do NT3 luon thap va 6n dinh hon cdc NT con lgi. Ting
trong (0,124 g/ngay) va chiéu dai (0,011 cm/ngay) ciia luwon cao nhdt 1a ¢ NT2 nhung
khac biét khong co y nghia thong ké so véi cac NT ¢on lgi. Twong fur sinh khdi rau ngé ¢
NT3 Ia cao nhat 3,4 kg/m2khac biéz ¢6 y nghia thong ké (p<0,05) so véi NT1 (1,8kg/m?) va
NT2 (0,98 kg/m?). Bén canh dé chat luong nude cua bé nuéi heon va ning suat rau tét nhat
la ¢ NT3 aquaponic. Két qud cho thdy tiém néing nuéi két hop heon va rau ngé theo hé théng
aquaponic.

200



Tap chi Khoa hoc Truong Pai hoc Cén Tho

1. GIOI THIEU

Luwon dong Monopterus albus (Zuiew, 1793)
dugc xem 1a ddi tuong nudi co gié tri kinh té o Bong
bang séng Ciru Long. Dién tich va mat o nudi ngay
cang mo rong (Nguyén Tuong Duy, 2010). Tuy
nhién, 6 nhiém va thay nuéc hon 300% hang ngay
dang 1 van dé cua nghé nuéi luon, do lwon dugc
nubi & mat dé cao va thic an ¢6 ham luong dinh
dudng cao (Lwong Qudc Bao, 2015), luon thuong bi
bénh, bo an va cham I6n. Vi vay, viéc ap dung cac
mo hinh, cong ngh¢ nudi méi dé cai thién van dé
trén cho nghé nudi luwon 1a rat can thiét, mac du hién
nay, nhiéu ky thuat nudi duoc ap dung pho bién
trong nudi trong thay san nhu hé thdng tuan hoan,
nudi két hop da loai, két hop thuy san va thuy canh
(aquaponic). Aquaponic la hé thong nuoi thuy san
kéthop trong rau thuy canh trong h¢ thdng tuan hoan
ma khong can dét (Rakocy et al., 2006), day duoc
xem la mé hinh nuéi thay san thén thién, bén viing
da va dang duoc &p dung rong réi trén thé gioi
(Buzby & Lin, 2014). Trong mé hinh nay, c6 su két
hop da dang giira vat nudi va cay trong, rau khac
nhau. Theo Phan Quynh Nhu va Hira Thai Nhéan
(2018), Nhan et al. (2019) va Htra Thai Nhan va ctv.
(2020) cho thdy tiém nang tng dung va phat trién
md hinh nuéi luon theo cong nghé aquaponic la kha
thi va hoan toan cé kha nang phat trién nhan rong
moé hinh. Do d6, viéc tiép tuc nghién ciru xay dung
thém cac loai md hinh két hop luon véi cac loai rau
khéc nhau la rat can thiét nham da dang mé hinh
nudi va tng dung rong rai ¢ nhiéu diéu kién ty nhién
khac nhau la rat can thiét. Rau ngd Enhydra
fluctuans Lour 1a mét loai thay sinh, dé trong, c6 gia
tri dinh dudng, kinh té va dugc hoc cao (Ali et al.,
2013). Vi 12 loai d& trong nén cé nhiéu mé hinh
trong rau ngd nhu giam ngon trén dat hoic beé noi
bén song, rach hay ao hd, day c6 thé dugc xem 1
dbi twong c6 tiém nang rat 16n va pha hop dé phat
trién mo hinh aquaponic. Vi vay viéc nghién ciu
phuong phap t01 uu trong nudi luon két hop trong
rau ngd la rat can thiét nham da dang mé hinh nuoi,
giam 6 nhiém moi truong va ting ning suét trong
m6 hinh nuéi luon bén virng.

2. PHUONG PHAP NGHIEN CUU
2.1. Lwon va rau ngd giéng

Ngudn luon gidng thi nghiém: Luon giéng dugc
chon tur trai thuc nghiém Khoa Thuy san, Truong
DPHCT, chon luon ¢6 kich ¢& trung binh la 40,1
cm/con va 52 g/con, chi chon luon khoe, khong di
tat va c6 kich c& twong d6i dong déu cho nghién cau
nay.
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Rau ngd: Rau ngd giéng (ca gdc va than) duoc
thu tir cac ho trong rau ngd tai Can Tho. Sau khi dem
vé dén trai thuc nghiém tién hanh cit loai bo than
trén cach gbc khoang 5 cm dé rau phat trién cac mam
va chdi méi.

2.2. B® tri thi nghiém

Thi nghiém duoc b tri hoan toan ngau nhién véi
3 nghiém thirc (NT) nudi két hop luon va rau ngd
khéc nhau. Nghiém thac 1 sir dung nuéc tir bé nudi
lwon dé trong rau ngd (NT1_luon, rau), & thi nghiém
nay duoc thyc hién bang cach sir dung 100% nudc
tir bé nuoi lwon (1 tuan/lan) chuyén sang bé trong
rau (dai x rong, 75 cmx65 cm, thé tich nwéc trong
bé khoang 100 L). Nghi¢m thirc 2 nubi luon két hop
véi rau ngd trong cung mot bé (NT2_luon+rau) va
NT3 1a nudi luon két hop rau ngé theo méd hinh
aquaponic (NT3_Aqua.luon, rau), 3 1an lap lai cho
madi nghiém thic

Déi vai nghiém thic 3, hé thong aquaponic nudi
lwon va rau duoc thiét ké theo nghién ciru cua Nhan
et al. (2019, 2020), trong d6 nudce tir bé nudi lwon
dugc bom qua bé loc co hoc dé ling vat chit lo lirng
sau d6 chay qua bé loc sinh hoc (3 L gia thé loc/bé,
RT Bioelement, Pan Mach) va chay vé bé trong rau
ngd, nudc tir bé rau tiép tuc chay vé bé nudi luon.
Luu lugng nudce trong hé thong tuan hoan lién tuc tir
bé lwon vao bé rau duoc duy tri tbc d6 3L/phut.
Luon & tit ca cac nghiém thirc dwoc nudi trong bé
hinh chir nhat (85 x 75 cm), muc nuéc 30 cm, thé
tich nuéc bé lwon 160 L.

Mat d6 luon gi(“')ng7 dugc b tri o tat ca cac
nghiém thue la 1,5 kg/bé, va rau ngo giong duoc bo
tri 1kg/bé (ca goc va than rau giong). Thoi gian thi
nghiém la 90 ngay.

2.3. Cham séc va quan ly

Hang ngay theo doi, quan st ghi nhan biéu hién
va kha nang bat mdi cua luon. Lwon dwgc cho an
theo nhu cau (Nhan et al., 2020) bang thic an vién
ndi 40% dam, kich ¢ 2,0 mm, 2 lan/ngay vao lic
8h30 va 16h30. Khoang 30 phut sau khi cho én,
luong thirc an thira dugc vot ra kiém tra dé diéu
chinh Iugng thirc an cho ngay ké tiép.

2.4. Chi tiéu phan tich

2.4.1. Chi tiéu méi trrong va thanh phan dinh

dwong cua rau

Céc yéu té moi truong dugc thu tai bé lwon va
dau ra tir bé rau: Oxy hoa tan (DO), pH, nhiét do
duogc do 2 1an/ngay ldc 8h00 va 14h00 bing may do
da chi tieu (HANNA HI 98196, Rumani); TAN
(NH;*/NH3), NOz, NOs, PO dugc thu va phan
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tich 1 tuan/lan (ddi véi nghigm thirc 1 miu nudc
dugc thu trude khi cho qua bé rau) theo cac phuong
phap tuwong wng la Ammonia HI9371501, Nitrite
H193708-01, Salycilate va Photphat HI93713-01
(Hanna, Rumani) va tai phong thi nghiém chat
lugng nudce, Khoa Thiy san, Pai hoc Can Tho.

Thanh phan dinh dudng cuaa rau ngd sau khi két
thic thi nghiém duoc phéan tich theo phuong phap
AOAC (2000).

2.4.2. Danh gia sy tang truong Ciua luon

Su tang truong cua lwon duge xéc dinh mdi 30
ngay va khi ket thic thi nghiém. Cac chi tiéu theo
doéi gom:

Ty 18 song (%) = (S6 lugng cé the khi thu hoach

/S6 Iuong ca thé ban dau) x 100

Tang truong chiéu dai (Length gain, LG): LG
(cm) =L¢— L4

Tang truong chiéu dai (Daily length gain, DLG):
DLG (cm/ngay) = (L¢ — La)/t

Tang trong tuyét di: DWG (g/ngay) = (We— W-
lt

Tang trong twong ddi (%/ngay) =
LaWd) / t x 100

(LnWc —

Trong d6, L. : Chiéu dai cudi (cm), La: Chiéu
dai dau (cm), We: Khéi luong cudi (g), Wa: Khbi
lwong dau (g), t : Thoi gian nudi.

Hé sb thic an (FCR) = Tong lugng thirc dn
tiéu thu / khoi lugng ting trong
2.4.3. Tang trurdng cua rau ngo

Su phét trién va sinh khéi ciia rau dugc xac dinh
sau moi chu ky rau khoang 30 ngay: Chiéu dai rau

Tap 57, S 3B (2021): 200-206

dugc tinh tir mét gia thé dén dinh cua ngon, sinh
khoi ciia rau (BMS, g/m?) = khoi lugng ciia rau (thu
hoach)/ dién tich trong.

2.5. Xir ly sb ligu

Céc s6 liéu tang truong cua luon, nang suét rau
thu thap dugc tinh toén gid tri trung binh (TB) va do
léch chuan (SD) bang chuong trinh Excel 2013 va
dugc phan tich danh gia bang phuong phap kiém
dinh phuong sai ANOVA (SPSS, version 23.0,
SPSS Inc., Chicago. IL, USA) vai phép thir Tukey
& muc y nghia p< 0,05.

3. KET QUA VA THAO LUAN
3.1. Céc chi tiéu chit lwgng nwéc
3.1.1. Nhiét d¢, pH va oxy hoa tan

Gia tri trung binh céc yéu tb nhiét o, pH va oxy
hoa tan (DO) ¢ cac nghiém thic duoc trinh bay ¢
Bang 1. Két qua cho thay nhiét do trung binh gitra
cic NT tuong ddi 6n dinh dao dong tir 28,07 dén
28,93°C. pH trong thi nghiém dao dong tuong ddi
cao gitra cac nghiém thuc tr 5,39-7,78, trong d6
NT3 c6 pH cao nhit trung binh tir 7,69-7,78. Oxy
gitra cac nghiém thuc c6 sy dao dong tu 5,14-6,2
mg/L. Nhin chung, cac yéu té nhiét do, pH va oxy
hoa tan déu nam trong khoang thich hop cho sy phat
trién binh thudng cua luon. Oxy va pH dong vai tro
rat quan trong trong nuoi trong thay san giap duy tri
6on dinh va phat trién binh thuong cua dong vat thuy
san (Boyd, 1998). Dac biét, trong hé thong
aquaponic hai yéu t6 nay duoc xem la yéu td c6 anh
huong dén su phat trién va hiéu qua hoat dong cua
vi khuan c6 loi trong hé théng nham cung cap dinh
dudng cho hé thdng thuy canh. Ham luong oxy hoa
tan trong hé théng aquaponic phai 16n hon >5,5
mg/L va pH tir 6,0 dén 7,5 (Rakocy et al. 2006).

Bang 1. Bién ddng cac yéu té thay ly trong cac nghiém thirc

Nghiém thirc Nhiét do (°C) pH DO (mg/L)
NT! Iuon. rau Bé luon 28,93 + 1,66 5,39+ 0,92 5,36 £ 1,04
- ’ Bé rau 28,58 + 1,77 6,21 +1,19 540+ 1,04
NT2_luwon+rau Bé luon va rau 28,07 +1,09 6,06 + 0,79 5,14 + 0,68
NT3_Aqua. Luon, rau B¢ luon 28,34+ 1,44 7,69+ 0,58 6,20 % 0,86
- ' ’ Bé rau 28,66 + 1,52 7,78 £0,74 6,11+£0,76

3.1.2. Cé&c yéu té moi trwong TAN, NOy, NOg',
PO43'

Trong qua trinh thi nghiém sy bién doi cac yéu
t5 TAN, NO, NOgz, PO,3 dwoc thu thap, phan tich
va ghi nhan ¢ Bang 2 va Hinh 1. Két qua phan tich
cho thay ham lugng TAN trung binh c6 sy bién dong
I6n gitta c&c nghiém thirc va trong cung nghiém thac
(gitra bé lwon va rau). Trong d6, ham lugng TAN
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cao nhat 1a & NT1 trong subt thoi gian thi nghiém
(Hinh 1), diéu nay c6 thé 1a do lugng TAN di duoc
tich lﬁy lau (6 ngay) va khong dwoc chuyén hda
thanh cac dang nito khac. Cy thé, ham luong NOZ°
rat thap trong NT nay, nguoc lai ham luong NOs®
cao diéu nay c6 thé 1a do sy mat can bang giira 2
dong vi khuan c6 loi nhu Nitrosomonas va
nitrobacter, v.v dé chuyén hda TAN thanh nitrite va
nitrite thanh nitrate. Nguoc lai, NT3 ¢6 ham luong
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TAN dao déng tur 0,25-0,26 mg/L va cac chi tiéu
thiry hoa khéc c6 su 6n dinh hon. TAN trong bé lwon
dugc chuyén héa thanh nitrite sau khi qua bé loc.
Theo Rakocy et al. (2004, 2006), ham luong TAN
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t6i wu cho hé thdng aquaponic la tir 0,95 — 2,2 mg/L.
Nhu véy c0 the thay ¢ NT3 c6 qua trinh chuyén hoa
TAN va két qua xir Iy nude rau hiéu qua so véi 2 NT
con lai.

Bang 2. Ham hrgng trung binh (mg/L) céc yéu t6 thity hoa & cac nghiém thirc

Nghiém thirc TAN NO NO3 POs*
NT1 luon. rau Bé lwon 741+153 041+0,67 4513+21,71 9,83+ 0,47
- ’ B¢ rau 352+£332 191+1,72 55,00+ 15,26 9,03+1,19
NT2 luontrau Bé lwon va rau 3,12+230 161+154 57,69+21,58 9,33+£1,18
NT3_Aqua. Luon, rau Bé lwon 0,25+0,09 0,27+0,31 31,92+21,22 8,54 +1,32
- ) ’ Bé rau 0,26+0,12 0,33+0,35 31,28+21,20 8,89+1,12

Nitrite (NO2)

Trong thai gian thi nghiém nitrite ¢ nghiém thirc
2 va & bé rau cia NT1 ludn ¢6 sy dao dong 16n va
cao hon cac NT con lai (Hinh 1). Ngugc lai, nitrite
& NT3 1a thip nhat va ludn on dinh trong sudt thoi
gian thi nghiém. Két qua nay cho théy nitrite dwoc
chuyén héa thanh nitrate trong nghiém thic nay.
Theo Boyd (1998), gié tri NO2 gay doc cho tdm ca
khi > 2 mg/L. Vi thé, ham luong nitrite trong nghién
clru nay trong ngudng thich hgp cho luon.

Nitrate (NO3)

Ham lugng nitrate gitra cac nghiém thic cé su
chénh léch I6n, dao dong tor 31,28-57,69 mg/L,
trong d6 NT1 va NT2 c6 sy bién dong I6n theo tuan.
NT3 1a nghiém thirc c6 ndng do nitrate thip nhat tir
31,28-31,92 mg/L. Theo Rakocy et al. (2004, 2006),
ham luwong nitrate t5i wu cho hé thdng aquaponic la
tir 26,3 — 42,0 mg/L. Ham lugng nitrate dugc tao ra

12 4 #-NT1_Bé rau —+—NT1_Bé luon

tir chit thai cua c4 va thirc n du thira ¢6 ngudn géc
tur protein trong thirc an, thong qua hoa trinh nitrite
héa cua vi khuan (Wongkiew et al., 2017, 2020).
Bén canh do, viéc quan ly thac an va tiéu thy thuc
an hop ly s& gilp qué trinh chuyén hoa dinh dudng
duoc 6n dinh va hiéu qua trong hé théng aquaponic
(Karen & Lin, 2014). Két qua NT3 da cho thiy luon
da str dung thure @n hiéu qua, lwong thirc an trong hé
thong luén duoc kiém soat va mot phan luong
nitrate da dugc rau hap thu nén lugng nitrate trong
hé théng thap hon so véi cac nghiém thic con lai.
Nguoc lai, ham lugng nitrate & NT1 va NT2 khong
on dinh va luén & muc cao so véi NT3. Két qua nay
¢6 thé 1a do luon tiéu thy thirc an khong on dinh,
lwon chi an t6t trong vong 2 ngay sau khi thay nudc
va giam dan dén ngay thtr 6. Do ham luong khi doc
dan tich tu trong hé théng cliing véi sw mat can bang
hé vi sinh c6 lgi trong hé thdng cua thi nghiém 1 va
2.

6

NT2_Bé lvon va rau —+—NT3 _AquaBé rau B
10 4 *—NT3_AquaBé luon 51
~8 1 - o -4
5 )
?6 1 3 £3
z =)
S £:2
2 1
o L * + p— 4= —e—+ 5 —8—5 2 0 a N ¥ S SN
1 2 3 4 6 7 8 9 10 11 12 13 1 2 3 4 5 6 7 8 9 1011 12 13
120 4 185
C D
100 10 4 - i
~ . ~ 5
a 80 3 84 /
S 2
= 60 < 6
s
“ 40 £ 4
20 4 2
0 0
1 2 3 4 5 6 7 8 9 1011 12 13 1 2 3 4 5 6 7 8 9 1011 12 13

Théi gian (Tuan)

Thoi gian (Tuf\n)

Hinh 1. Bién dgng cac chi tiéu thily héa trong qué trinh thi nghiém

A: téng dam amon, B: nitrite, C: nitrate va D: phosphate
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Phosphate (PO4%)

Két qua phan tich cho thay ham luong phosphate
trong céc nghiém thuc khac biét khong 16n dao dong
tir 8,54-9,83 mg/L. Ham lwong phosphate & NT1 bé
lwon 13 cao nhét 9,83 mg/L tuy nhién khéng c6 su
chénh l1éch 1én véi cac nghiém thac con lai. NT3 la
nghiém thirc c6 ham luong phosphate thap nhét dao
dong tur 8,54-8,89 mg/L. Ham lugng phosphate phu
hop dbi véi mé hinh tuan hoan aquaponic la tir 8,20
mg/L dén 16,4 mg/L theo Rakocy et al. (2004,
2006).

3.2. Ty I¢ séng va ting truwéng cia lwon

Bang 3 cho thiy ty 1€ séng cua lwon khac biét
khong c6 y nghia thong ké gilra cac nghiém thic
(P>0,05), mac du két qua ty 1& séng cua luon cao
nhét 1a & NT3 (92,65%). Tuy nhién trong thoi gian
thi nghiém, luon bi that thoét nhidu & mot hé théng
cua thi nghiém 3 (ty I€ lwon con lai chi 52%) do khau
quan ly khdng tét trong khi d6 ¢ cac bé nudi con lai
déu cd ti 1& sdng rat cao lan luot 1 92,3% va 93%.

Tang truong vé trong luong, chiéu dai than cua
lwon khi két thic thi nghiém dwoc trinh bay & Bang
3. Két qua xir ly théng ké ciing cho thay téc do ting
truong Ve trong lugng cua luon sau 90 ngay khong
khéc biét c6 ¥ nghia thong ké (P>0,05), mic du co
su chénh léch twong ddi cao giira cac nghiém thuc
dao dong tir 9,59- 15,37 g tang truong khoi luong
dao dong tir 0,095- 0,151 g/ngay. Trong d6, NT2 1a
nghiém thic c6 toe d6 tang truong trong lugng tuyét
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d6i va tang truong trong lwong tuong ddi cao nhat
lan Iuot 12 0,151 g/ngay va 0,254 %/ngay. Két qua
phan tich cho thay luon & NT2 ¢6 tdc do tang truéng
cao hon cac NT con lai, tuy nhién trong qua trinh
nuoi quan st thay luon & NT3 phét trién 6n dinh
Mau sic vang tuoi va an t6t hon cac nghlem thac
khac, do luon & NT3 bi that thoat ra ngoai I cac con
I6n nén khi két thic thi nghiém két qua tang trong
va sinh khdi cta luon & NT3 trung binh thap hon
NT2. Mic du vay, két qua nghién ctru nay cao hon
két qua nghién ciru ciia Nguyén Tuong Duy (2010)
khi nuéi lwon d¢ong bang thire dn vién sau 120 ngay
nudi tang truong vé khoi luong dat 4,29 va tée do
tang truong dat 0,035 g/ngay.

Tang truong vé chiéu dai luon dugc thé hién ¢
Bang 3. Sau 90 ngay thi nghiém, ting truong vé
chiéu dai 0,78- 1,42 cm va chiéu dai tuyét ddi cao
nhat & NT2 13 0,014 cm/ngay. Tdc do ting truong
chiéu dai tuyét d6i cua luon giira cac nghiém thuc
khong cé su chénh léch qué 16n dao dong tir 0,008-
0,014 cm/ngay. Két qua thi nghiém thap hon so véi
két qua nghién ctu ciia Phan Huynh Nhu va Hira
Thai Nhan (2018) khi thte nghiém anh hudng cua
mat do |én su tang truong rau xa lach xoang va chét
luong nudc trong md hinh nudi két hop véi luon cd
toc do tang truong tuyét ddi vé chiéu dai 1a 0,05
cm/ngay Két qua nghlen ctru nay khéng cao do
nguon lwon glong ban dau twong d6i 16n nén sy ting
truong vé chiéu dai khong cao..

Bang 3. Tang truéng vé khéi hrgng (g/con) va chiéu dai (cm/con) ciia lwon & cac nghiém thirc

Théigian  Chi tiéu NTL_ NT2_ NT3_Aqua.
lwon, rau lwon+rau Lwon,rau
N TB khoi lugng (g/con) 52,23

Ban dau TB chidu dai (cm/con) 40,32 + 4,28
TB khdi luong 61,82 £2,24 67,6 2,94 64,82 £ 3,71
TB chiéu dai 40,9 £ 0,27 41,54 +£0,49 41,21 +£0,37
Két thuc DLG (cm/ngay) 0,008 + 0,003 0,014 + 0,005 0,011 + 0,004
DWG (g/ngay) 0,095 + 0,02 0,151 + 0,029 0,124 + 0,036
SGR (%/ngay) 0,168 = 0,035 0,254 £ 0,042 0,213 £ 0,057
Ti 1& song (%) 88,73 £ 3,80 88,5+ 2,59 92,65 + 0,49

3.3. Ting trwéng va ning suit cia rau ngd

Trung binh mdi 28 - 35 ngay la c6 thé thu 1 dot
rau ngo, két qua cho thdy tang truong va nang suat
rau ngd cua NT3 Ia cao nhat véi sinh khéi trung binh
3,4 kg/m?khéc biét c6 y nghia thong ké (p<0,05) véi
NT1 va NT2. Tang trudng vé chiéu dai than va trung
binh khéi lugng than cua rau & NT3 la cao nhét va
khac biét c6 y nghia théng ké (p<0,05) so vdi 2
nghiém thire con lai. Két qua nay cé thé do & NT3
rau hap thu day du dinh dudng c6 trong méi truong
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qua qua trinh chuyén héa vat chit dinh dudng tir
nuéc bé luon nhd hé thdng loc sinh hoc, nguoc lai
d6i véi NT2 rau dugc trong chung véi luon, do tap
tinh Iwon 1a séng chui rc, cudn vao rau va hay trudn
Ién san trong rau vao ban dén nén than rau ngap hoan
toan trong nudc lam cac choi khong phat trién dugc
(ddc biét 1a sau mai 1an thu hoach) dan dén hu than
rau nén ning suat khong cao. Trong khi do, rau &
NT1 phét trién khong t6t c6 thé do ham lwong dinh
dudng trong bé khong 6n dinh dic biét 1a TAN va
nitrite luén cao.
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Bang 4. Trung binh chiéu dai (cm), trong lweng (g), sinh khéi rau ngd (kg/m?)

TB chiéu dai thin  TB trong lwong thin

Nghiém thirc (cm/than) (g/than) TB sinh khoi (kg/m?)
NT1_luon, rau 31,97 + 4,482 5,47 + 1,70% 1,90+ 0,292
NT2_lwon+rau 25,70 + 1,86° 4,16 £ 1,162 0,98 £ 0,122
NT3 Agua.luon, rau 32,02 +1,48? 6,44 + 0,87° 3,40 +0,28°

Ghi chu: cac ky tw mii trong ciing mgt cgt c6 cac chi cai khac nhau thi khac biéz ¢ y nghia thong ké (P < 0,05). Gia tri
trén thé hién sé trung binh va do 1éch chuan.

Mot s6 chi tiéu vé thanh phan dinh dudng va NT1 c6 gi4 tri cao nhit nhung khong c6 sy chénh
khoang trong rau ciing dwoc phan tich (Bang 5). Ket léch so véi NT2 va NT3.
qua phén tich ham lugng dinh dudng cho thay rau ¢

Bang 5. Ham lwong dinh dudng cia rau ngd sau khi két thac thi nghiém

TT Chi tiéu NT1_lwon, rau NT2_ lwon+rau NT3_Aqua. Lwon, rau
1 Ham lugng Protein (%) 2,78 2,94 2,52
2 Ham luong Lipid (%) 0,32 0,45 0,45
3 Ham luong Xo tho (%) 2,01 1,79 1,4
4 Ham luong Sat (mg/kg) 16,86 16,87 10,58
5 Ham lugng Photpho (mg/kg) 2,055 2,517 1,959
6 Ham luong Canxi (mg/kg) 1,341 1,347 1,256

——

Hinh 2. Rau ngd phat trién trong hé théng thi nghiém

A: rau ngé duot trong tir meée nudi eon (NT1), B: rau ngé trong trong cing bé véi luon (NT2) va C, D: rau ngé trong
trong hé thong aquaponic (NT3)

4. KET LUAN thdng tuan hoan aquaponic da gitp cai thien chat
lvong moi trudng nude nudi lwon va nang suat rau

Két qua cho thay tiém ning nuoi két hop luon va ngo

rau ngd theo hé thong tuan hoan aquaponic. Hé
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Tang truong cua luon cao nhét 13 & nghiém thirc
2, nhung khong khac biét véi luon ¢ nghiém thac
aquaponic-NT3 tuong tng la 0,124 g/ngay va0,011
cm/ngay, sinh khdi rau ngd cao nhét 1a nghiém thirc
aquaponic la 3,4 kg/m?2,
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