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Abstract

This research was carried out to determine appropriate culture conditions affecting biosynthesis ability of
antimicrobial compounds in Streptomyces aureofaciens 25.2 against Vibrio parahaemolyticus causing the disease
on shrimp. The experiments were designed and conducted under different fermentation conditions to evaluate
the optimal antimicrobial activity of Streptomyces aureofaciens 25.2. The results showed that S. aureofaciens 25.2
produced antimicrobial compounds on the third day and reached the maximum after 5 days of shaking culture
of 150 rpm. The optimum conditions for producing antimicrobial activity of Streptomyces aureofaciens 25.2 were
at pH 5 - 7; 30°C, and 15% volume of medium in the 250 ml flask. For nutritional conditions, the largest round of
antimicrobial activity when supplemented with carbon source of 13 g/l glucose with a diameter of 26 mm and the
nitrogen source was of 0.6 g/l casein with a diameter of 23.3 mm.
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ANH HUONG CUA MAT PO LEN SU TANG TRUONG RAU LACH XOANG
VA CHAT LUQNG NUGC TRONG MO HINH NUOI KET HQP VOI LUON
Phan Quynh Nhu' va Htia Thai Nhan'

TOM TAT

Nghién ctiu dugc thuc hién nhdm dénh gia su tang trudng, sinh khéi ctia rau lich xoong (Nasturtium officinale)
va chit lugng nudc khi dugc trong véi cadc mat do khac nhau két hop nuéi luon dong (Monopterus albus) trong hé
théng aquaponic. Thi nghiém dugc bé tri ngau nhién véi ba méit do rau khac nhau: 50 (NT1), 80 (NT2) va 110 ro
rau/m? (NT3) két hgp nuoi luon 6 mat d6 180 con/m? Rau dugc uong 15 ngay trudc khi thi nghiém. Luon dugc cho
an thtc an vién (35% dam) 2 lan/ngay theo nhu ciu. Thoi gian thi nghiém 65 ngay véi hai chu ky rau lién tiép. Két
qua cho théy cdc chi tiéu moi trudng déu nam trong gidi han phi hgp cho sy phat trién ctia luon va rau. Téing trudng
vé trong lugng va chiéu dai cua luon cao nhat ¢ NT1, khac biét khong c6 ¥ nghia thong ké so véi NT2 va NT3 (p >
0,05). Sinh khéi rau & NT3 cao hon, khac biét c6 y nghia thong ké so v6i NT1 va NT2 (p < 0,05). Nhin chung, luon
déng dugc nudi véi mat d6 180 con/m? phu hgp véi mat do rau 110 ro rau/m?* (NT3).

T khéa: Luon dong (Monopterus albus), xa lach xoong, aquaponic

1. DAT VAN PE

Aquaponic la hé théng nuéi thay san két hop
trong rau thiy canh trong hé¢ thong tudn hoan ma
khong can dat (Rakocy et al., 2006), day dugc xem

la mo6 hinh nuoi thiy san than thién, bén viing da va
dang dugc ap dung rong rai trén thé gidi (Laura et
al., 2015). O Viét Nam da bit ddu nghién ctu trong
nhiing ndm gan day. Day la hé thong tich hgp, nudi

'Khoa Thuy san, Truong Pai hoc Can Tho
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thay san két hgp vdi trong ciy theo hinh thic thiy
canh (Rakocy et al., 2006). Trong m6 hinh nay, c6
su két hgp da dang gitia vat nudi va cdy trong: ca
r6 phi, cd tré, ca diéu hong, tdm cang xanh két hgp
v6i cai thia, rau thom, rau diép va nhiéu loai rau
khac nhau. O Péng bang song Ctiu Long, luon dong
(Monopterus albus) la d6i tugng cé gia tri kinh té
va dinh duéng cao, dugc nuoi 6 nhi€u ving. Dién
tich va mit d6 nudi ngay cang md rong (Nguyén
Tuong Duy, 2010). Tuy nhién, 6 nhiém va thiéu
ngudn nudc nudi dang la van dé ctia nghé nuodi luon,
do Iuon dugc nudi & mat dd cao va thic an cé ham
lugng dinh dudng cao (Luong Qudc Bao, 2015). Vi
vay, viéc ap dung cac mo hinh, cong nghé nuo6i méi
dé cai thién van dé nay cho nghé nuéi luon la diéu
can thiét. Xa lach xoong la loai thuy sinh, dé trong,
cling c6 gia tri dinh duéng va kinh té cao. Do d¢,
luon dong va xa lach xoong c6 thé dugc xem nhu cac
déi tugng tiém ning cé thé trong két hgp trong hé
théng aquaponic. Trong mo hinh aquaponic thi viéc
dam bao can bang gitta mat do hay sinh khéi ca va
rau mau la vin dé rit quan trong nhiam dam béao du
lugng dinh dudng cung cdp cho rau va sy can béang
hé vi sinh vét hitu ich trong mé hinh (FAO, 2014).
Tt két qua nghién ctiu ban ddu ctia nhém tac gia tai
Khoa Thuy san, Truong Pai hoc Can Tho cho thay
su tang trudng cua luon t6t 6 mit dé6 180 con/m?
(15,6 kg/m?) khi két hgp véi rau xa lach xoong, ti
dé tiép tuc nghién ctu sy anh hudng ctia mat do
rau xa lach xoong (Nasturtium officinale) khac nhau
két hop v6i mat do luon t6i uu ti nghién ctu trén
trong hé théng aquaponic. Muc tiéu ctia nghién ctiu
nay nham 1) xdc dinh mat d6 t6i uu ctia rau xa lach
xoang trong moé hinh két hgp nay, 2) danh gia chit
lugng moi trudng nude trong moé hinh dé€ cai thién
va giam chi phi thay nudc trong moé hinh nuoéi luon.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

- Nguén luon giong thi nghiém: Luon (44,76
g/con) st dung trong nghién ctiu nay cé dugc ti
thi nghiém ban dau tai Khoa Thiy san. Chon luon
khoe va c6 kich ¢& tuong d6i dong déu. Luon duge
thudn dudng trong trai thuc nghiém trudc khi bo
tri thi nghiém va dugc cho an thtc an vién (35%
dam) theo nhu cau 2 lan/ngay vao lac 8 gic va 16
gio. Khoang 60 phut sau khi cho an, lugng thtic dn
thiia dugc v6t ra kiém tra d€ diéu chinh lugng thiic
an cho ngay ké tiép.

- Rau xa lach xoong: Rau dugc gieo bing hat
giéng trong ro nhuya (dudng kinh 4 cm) cé gia thé
la xo diia dén khi ndy mam dat chiéu cao 2 - 3 cm
(khoang 15 ngay) dugc dua vao bé trong rau. Moi
ro 3 - 5 céy rau. Cac ro nhua dugc dit trén tim x8p
lam gid d& trong bé trong rau. Luu téc nude trong hé
thdng tudn hoan lién tuc tit bé luon vao bé rau dugc
duy tri t6c do 3L/phut (Endut et al., 2009). Thai gian
thi nghiém la 65 ngay cho 2 chu ky rau.

2.2. Phuong phap nghién ctiu
2.2.1. Bé tri thi nghiém

Hé thong thi nghiém dugc thiét ké nhu hinh 1.
Thi nghiém dugc bé tri ngau nhién véi 3 mat do rau
khac nhau: NT1: 50 ro rau/m? (NT 1), NT2: 80 ro

rau/m? (Somerville et al., 2014) va NT3: 110 ro rau/m?>.
Cac nghiém thuc dugc lap lai 3 lan.

Mat d¢ luon thi nghiém 180 con/m? Luon dugc
nudi trong bé cé thé tich 200 L, vé6i chiéu cao muc
nude khoang 30 cm. B€ loc tao vi sinh c6 thé tich
13 30 L. Bé trong rau thuy canh c6 thé tich nuéc 1a
70 - 75 L. Dién tich trong rau ctia méi nghiém thiic
la 1 m% Céc gia thé la sgi nylon den dugc dat trong
mdi bé luon dé cho luon tru 4n.

= B =1 May bom nurde
®® bicm thu miu nude | ;

Hinh 1. So d6 hé thong thi nghiém
Ghi chii: (1) nude ti bé luon duige bom 1én bé loc co hoc; (2) dé loai bé cdc chdt thdi ran lo ling, trude khi qua hé
théng trong rau; (3) dé rau hdp thu cdc chdt dinh dudng va cudi cing nudc tré vé bé luon.
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2.2.2. Ddnh gid sy ting truéng cua luon

Su tang trudng cua luon dugc xdc dinh mdi 2
tuin/lan va vao cudi thi nghiém. Cac chi tiéu theo
doi gom:

Tang trudng chiéu dai (Length gain, LG): LG
(cm)=L_-L,

Tang trudng tuyét doi chiéu dai (Daily length
gain, DLG): DLG (cm/ngay) = (L_- L))/t

Téng trong (weight gain, WG): WG (g) = W_- W,

Téng trong tuyét d6i: DWG (g/ngay) = (W_- W)/t

Ty 1é séng (%) = (S6 lugng ca thé khi thu hoach /
S6 lugng cé thé ban dau) x 100

Hé s6 thiic an (FCR) = Tdng lugng thiic 4n tiéu
thu/trong lugng tang

2.2.3. Toc dé tang truéng cua rau xa ldch xoong

Su phit trién va san lugng cuia rau dugc xac dinh
sau mo6i chu ky rau: Chiéu cao rau: tit mét gia thé dén
dinh ctia ngon; Chiéu dai ré: ti mét gid thé dén chot
ré; BMS (kg/m?) = trong lugng ctia rau (thu hoach)/
dién tich trong.
2.2.4. Chi tiéu méi truong nudc

Céc yéu t6 moi trudng dugc thu tai bé luon va bé
rau: Oxy hoa tan (DO), pH, nhiét d6 dugc do hang
ngay vao luc 7:00 gio va 14:00 gio bang may do da
chi tiéu (HANNA HI 98196 Rumani); TAN (NH,*/
NH,), NO,-N, NO,-N, PO,-P dugc thu va phan
tich 1 tuan/lan theo cac phuong phap tuong ting la
Phenate, so mau quang phd, Salycilate va Mobibden
blue tai phong thi nghiém thtly hoa, Khoa Thuy san,
Dai hoc Can Tho.
2.2.5. Phan tich va xi Ii s0 liéu

Cac s6 liéu thu thap dugc tinh toan gid tri trung
binh va d¢ léch chudn bang chuong trinh Excel
2003 va chuong trinh SPSS 16.0 v6i phuong phap
ANOVA (phép thii Tukey) & muc y nghia P < 0,05.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tu thang 2 dén
thang 5 ndm 2018 tai Khoa Thuy san, Truong Pai
hoc Can Tho.

I1I. KET QUA VA THAO LUAN

3.1. Cac chi tiéu chit lugng nudc

3.1.1. Nhiét do, pH va Oxy hoa tan (DO)

Bang 1 thé hién su bién dong cic yéu t6 moi
truong nudc vé nhiét d6 (28,61 - 29,41°C), pH (6,26 -
6,86), oxy hoa tan (>5mg/L) dugc theo déi trong qua
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trinh nghién ctu. Két qua cho thdy déu nim trong
khoang thich hgp cho su phét trién binh thudng ctia
rau va luon.

Bang 1. Bién dong cac yéu t6 thuy ly
trong cac nghiém thtic

Cacyéu to Nghiém thiic
moi trudng NT1 NT2 NT3
Nhi¢t Béluon 29,3+0,10 29,1:0,01 29,4+0,40
do (°C)  Bérau 28,61+0,10 28,7+0,39 29,0+0,20
oH Béluon 6,26+0,05 6,53+0,13  6,86+0,05

Bérau 6,69+0,13 6,72+0,14 6,77+0,11
Oxy Béluon 511+0,09 505+0,02 5,06+0,02
(mg/L)  Bérau 5,03+0,02 5,07+0,07 5,13+0,06

3.1.2. Cdc yéu t6 thity héa

Cac yéu t6 thuy hoa trong cac nghiém thic dugc
trinh bay trong bang 2, hinh 2 va hinh 3.

a) Tong dam amon (TAN)

Két qua phan tich & bang 2 cho thay TAN gitia
cac bé luon, gitia cac bé rau khac biét khong cé vy
nghia théng ké (p > 0,05). Tuy nhién, TAN trong
bé luon ludn cao hon so v6i bé rau, khac biét co y
nghia théng ké (p < 0,05). Két qua nay c6 thé 1a do
6 su chuyén hoa TAN trong bé€ luon thanh thanh
nitrite sau khi qua béloc. Ham lugng TAN khad thap,
dao dong trong khoang 0,59 mg/L dén 1,06 mg/L.
Theo nghién ctiu vé mot s6 chi tiéu moi trudng
nudce t6i uu trong mo6 hinh aquaponic ctia trudng
bai hoc Virgin Island (Rakocy et al., 2004, 2006),
ham lugng TAN t6i uu cho hé thoéng aquaponic la
10,95 - 2,2 mg/L.

Béng 2. Bién dong gia tri trung binh céc yéu t6 thuy hda
trong cac nghiém thtc trong thoi gian thi nghiém

Céc chi tiéu Nghiém thiic

moi truong NT1 NT2 NT3
Béluon 1,06+ 0,6 | 0,89 +0,5° 0,95+ 0,67
TAN Bérau 0,6 +0,33* 0,59 +0,36* 0,67 + 0,49
NOZ—N Béluon 0,7+0,42* 0,58+0,3* 0,57 +0,27*
Bérau 0,9+047° | 0,82 +0,4* 0,87 + 0,39
Béluon 7,63 +4.5* 9,04 +4,46* 7,17 + 3,38
NO3_N Bérau 10,44 +522° 11,13 +5,9" 9,86+ 4,5°
Béluon 6,39 +4,65* |6,25 + 4,16* 5,93 * 3,63
PO‘*_P Bérau 5,65+ 4,09* | 6,43 +4,07* 5,33 + 3,54°

Ghi chii: Céc ky ty mii trong cting mot cot ciia cung
mot chi tiéu c6 cdc chii cdi khdc nhau thi khdc biét c6 y
nghia théng ké (P < 0,05). Gid tri trén thé hién s6 trung
binh va do léch chudn.
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b) Nitrite (NO,-N)

Ham lugng nitrite trung binh & bé rau cao hon ¢
y nghia thong ké so vé6i cac bé luon trong cung mot
nghiém thic (p < 0,05). Trong d6, ham lugng nitrite
cao nhat ¢ NT 1 (0,7mg/L va 0,9 mg/L tuong Ging bé
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rau va bé luon) nhung khéc biét khong c6 y nghia
théng ké so v6i NT 2 va NT 3. Theo Boyd (1998) thi
gid tri NO, gay doc cho tom cé khi > 2 mg/L. Vi thé,
ham lugng nitrite ndm trong ngudng thich hgp cho
nudi trong thiy san.
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Hinh 2. Bién dong nong do TAN (NH,/NH,*) (hinh bén trai)
va NO,-N (hinh bén phéi) trong cdc nghiém thiic

¢) Nitrate (NO,-N)

Ham lugng nitrate trung binh qua 2 chu ky rau
bién dong khong 16n, dao dong trong khoang 7,17
mg/L dén 11,13 mg/L va ting dan dén cudi thi
nghiém (Bang 2 va Hinh 3). Theo két qua phan tich,
khi so sanh ham lugng nitrate gitia cac bé luon hodc
gitia cdc bé rau khac biét khong c6 y nghia thdng
ké (p > 0,05). Trong do, cao nhit la NT 2, ké dén
laNT 1, vi rau 6 NT 1 va NT 2 dugc trong véi mat
do6 thép, nhu cdu st dung dinh dudng it nén lugng
nitrate tich liy trong hé thong cao. Khi so sanh gitia
bé luon va bé rau trong cing mot nghiém thtc thi
nitrate trong bé rau cao hon, khac biét cé y nghia
thong ké so v6i bé luon (p < 0,05). Nhu vy, c6 thé
théy nitrite da dugc chuyén héa thanh nitrate trong
sudt qua trinh thi nghiém, déng thoi 1 phan ham
lugng nitrate ¢ thé dugc hip thu bdi rau dé phat
trién. Trong thoi gian thi nghiém, ham lugng nitrate
tai cac bé rau khong cao va thdp hon so v6i nghién
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ctiu ctia Rakocy va cong tac vién (2004, 2006), nhom
tac gid cho rang ham lugng nitrate t6i uu cho hé
théng aquaponic la tii 26,3 - 42,0 mg/L. Tuy nhién,
ham lugng nitrate t6i uu cling tuy thudc vao loai rau
trong két hop trong hé thong. Trong nghién ctiu nay
cho thdy ham lugng nitrate 1a tuong d6i phtt hgp cho
su phét trién ctia rau xa lach xoang.

d) Phosphate (PO -P)

Két qua phan tich cho th4y, ham lugng phosphate
trong bé luon va bé rau § cac nghiém thiic khac biét
khong c6 y nghia théng ké (p > 0,05). Ham lugng
phosphate trong nghién ctiu nay thap hon muc dé
xudt ctia Rakocy va cong tac vién (2004, 2006) trong
mo6 hinh aquaponic tii 8,20 mg/L dén 16,4 mg/L.
Tuy nhién, gia tri nay cao hon rit nhiéu so véi thi
nghiém cua Laura va cong tac vién (2015) khi tht
nghiém nuoi ca r6 phi véi cai thia va rau mui, lugng
phosphate trong bé rau trung binh 0,266 mg/L va

0,205 mg/L.
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Hinh 3. Bién dong nong do NO,-N (bén trdi) va lan hoa tan PO,-P (bén phai) trong cac nghiém thtic
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3.2. Tang truéng cta luon
3.2.1. Tang trudng chiéu dai

Téng trudng vé chiéu dai luon dugc thé hién &
bang 3. Sau 65 ngay thi nghiém, ting trudng vé
chiéu dai (2,80 - 3,22 cm) va chiéu dai tuyét doi
(0,05 cm/ngay) ctia luon gitia cac nghiém thiic khac
biét khong co6 y nghia thong ké (p > 0,05). Két qua
nghién ctiu nay cao hon so véi két qua nghién ctiu
cta Nguyén Tuong Duy (2010) khi tht nghiém nuoéi
luon d6ng bang thiic dn vién co t6c do ting trudng
tuyét do6i vé chiéu dai la 0,026 cm/ngay.

Bang 3. Tang trudng vé chiéu dai ctia luon
trong thoi gian thi nghiém

nudi luon bang thiic dn vién. Nguyén nhan, do luon
bé tri dong déu vé kich ¢&, trong lugng va da quen

v6i thiic én cong nghiép.

Bang 4. Téng trudng vé trong lugng (g/con),
tang trudng tuyét doi (g/ngay) ctia luon
trong thoi gian thi nghiém

Thoi gian NT1 NT2 NT3
Trong lugng

ldc bé tri 44,76

(g/con)
15 3,7+145 | 3,54+£0,47* 4,95+ 0,99*
30 8,54+ 1,56* | 8,20 +£1,10* 8,05+ 1,81*
47 11,77 £ 2,56 11,45 +0,22* 10,51 +£1,23*
65 15,73 £+ 1,64* 14,67 £0,81* 14,73 £1,98*

(gl?r\ll\gle(l;) 0,26 £ 0,03* | 0,25 +0,02* 0,25+ 0,03

Ngay thi NT1 NT2 NT3
Chiéu dai
b6 tri (cm) 37,49
15 1,25 +£0,23* | 1,10 +£0,11* | 1,01 £0,12*
30 2,11 £0,3*  2,12+0,41* | 1,17 +0,17¢
47 2,71 £0,27* | 2,57 £0,39* | 2,23 +0,08*
65 3,22 +£0,29* | 2,98 +0,43* 2,80 +0,09°
DLG‘ 0,05 +0,01* | 0,05+0,01* 0,05+ 0,0*
(cm/ngay)

Ghi chii: cdc ky ty mii trong cung mot hang cé cdc chit
cdi khdac nhau thi khéc biét c6 y nghia théng ké (P<0,05).
3.2.2. Tang trudng vé trong lugng

Su tang trudng vé trong lugng cta luon dugc thé
hién qua bang 4. Két qua cho théy sau 15 ngay bo
tri thi nghiém, tdng trong ctia luon & NT 3 ting cao
hon & cac NT 1 va NT 2 nhung khac biét khong co
y nghia théng ké (p > 0,05). Dén cudi thi nghiém
(65 ngay), luon ¢ NT 1 (15,73 g/con) cao hon NT 2
(14,67 g/con) vaNT 3 (14,73 g/con) nhung khac biét
van khong c6 y nghia thong ké (p > 0,05). Tuong
tu, tang trong tuyét déi ctia luon & cac nghiém thtc
khdc biét cing khong c6 y nghia théng ké (p > 0,05).
Theo nghién ctiu cua Luong Quoc Bao (2015) khi
thti nghiém nuéi luon bang thiic an céng nghiép
trong bé 16t bat véi céc loai thiic dn vién c6 do dam
40%, 45% va thtc an tuoi séng + thtic dn cong
nghiép 40% dam thi sau 60 ngay nudi luon dugc
cho an bang thuic 4n tuoi + thiic an céng nghiép cbd
tang trong va tdng trudng tuyét doi tot nhat (8,58g
va 0,14 g/ngay), thap nhat & nghiém thtic dn thtic
an vién 45% dam (6,86 g va 0,12 g/ngay). Nguyén
Tuong Duy (2010) khi nuéi luon dong bing thic
an vién sau 120 ngay nudi tang trudng vé khdi lugng
dat 4,2 g va toc do tang trudng tuyét doi dat 0,035 g/
ngay. Nhu vay, c6 thé thdy két qua nghién ctiu nay
cao hon so véi cac nghién ctiu trén khi tht nghiém
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Ghi chui: cdc ky ty mii trong cung mot hang cé cdc chit
cdi khdc nhau thi khdc biét c6 y nghia thong ké (P < 0,05).

3.2.3. Hé so tiéu ton thiic dn (FCR) va Ty 1é song
ctia luon
a) Hé s tiéu ton thiic an (FCR)

FCR (Bang 5) gitia cac nghiém thtic tuong doéi
doéng déu (3,08 - 3,22) va khac biét khong c6 y nghia
théng ké (p > 0,05). Két qua nay gan bang véi nghién
ctiu ctia Bui Thi Thanh Tuyén va cdng tac vién
(2015) khi nghién ctiu nuéi luon bang cac loai thic
an khac nhau, trong d6 khi cho luon an hoan toan
bang thiic an cong nghiép c6 FCR1a 2,92. Tuy nhién,
két qua nghién ctiu nay thdp hon so véi nghién ctiu
ctia Nguyén Tuong Duy (2010) khi tht nghiém nu6i
luon dong béang thiic dn vién cd FCR 4,01.

b) Ty ¢ séng ctia luon

Ty 1é séng ctia luon (Bang 5) 6 3 nghiém thtic kha
cao, khac biét khong co6 y nghia thong ké (p > 0,05).
Trong do, cao nhit § NT 2 va NT 3 (98,52%), thap
nhit & NT 1 (97,59%). Trong hé théng aquaponic,
cac chat thai cta luon dugc chuyén hoéa thanh chat
dinh dudng cho rau xa lach xoong hép thu gitp cai
thién moi trudng nudc va kich thich luon bat méi.
bong thai, viéc cho luon dn bang thic &n vién, ¢
thé kiém sodt dugc lugng thic an thia.

Bang 5. Hé s6 tiéu ton thiic an (FCR)
va ty 1é sdng (%) ctia luon trong thi nghiém

Chi s6 NT1 NT2 NT3
FCR 3,18 +0,15* 3,22 +0,15* | 3,08 £0,07*
Tyléséng 97,59+ 1,17* 98,52 +0,32* 98,52 + 0,32

Ghi chui: cdc ky ty mii trong cung mot hang cé cdc chit
cdi khdc nhau thi khdc biét c6 y nghia thong ké (P < 0,05).
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3.3. Tang truéng va nang suit cia rau

Qua 2 chu ky rau, nang sudt rau ¢ NT 3 cao hon
va khéc biét ¢ y nghia théng ké (p < 0,05) so véi
NT 1, nhung khéc biét khdéng c6 y nghia thong ké
(p>0,05) sov6iNT 2 (Bang 6). Tang trudng vé chiéu
dai thén, chiéu dai ré ctia rau ¢ NT 3 cao hon so vé6i
NT 1 va NT 2, nhung khac biét khong c6 y nghia
théng ké (p > 0,05). Diéu nay c6 thé do NT 1 va NT 2
c6 mat d6 rau thap nén dinh dudng khong dugc hdp
thu hét, tich tu vé cuéi thi nghiém ngay cang cao nén
gy ra bénh héo xanh. Piéu nay chiing minh mat do

rau 110 ro/m? phu hgp v6i mat do luon 180 con/
m? Két qua nghién ctu nay thdp hon nghién ctu
ctia Vu Ngoc Ut va cdng tac vién (2015) khi nudi ca
tré phi véi céc loai rau khac nhau, trong do rau xa
lach xoong cé ndng suit lan lugt la 1.200 g/m? va
1.100 g/m?* tuong tng v6i hai chu ky rau. Ngoai
ra, két qua nay cting thdp hon nang suét cai thia
(2,5 kg/m?) nhung cao hon nang suat rau mui khi két
hgp véi ca ro phi trong hé thng aquaponic (Laura
etal., 2015).

Bang 6. Tang trudng va ning sudt clia rau xa lach xoong trong thoi gian thi nghiém

Chu kj rau Nghiém thuc Chiéu dai than Chiéu dairé Ning suat
Mat d6 rau (ro/ m?) (cm) (cm) (g/m?)
NT 1(50) 14,69 + 8,0° 6,77 £ 2,55° 446,67 = 98,15*
1 NT 2 (80) 16,74 + 7,312 8,0 +£0,81* 746,67 + 220,3%®
NT 3(110) 21,53 +7,91° 9,78 £ 2,21* 1.078,67 + 290,11
NT 1(50) 12,33 + 3,66 10,99 + 3,25* 316,67 £ 170,39°
2 NT 2 (80) 16,69 + 3,97 11,45+ 0,272 386,67 + 41,63
NT 3(110) 25,39 + 4,92° 15,25 + 0,272 820,00 + 20,0°
NT 1(50) 13,51 + 1,672 8,88 +2,98* 381,67 £91,92?
TB+DLC NT 2 (80) 16,72 + 0,04® 9,73 +2,44* 566,67 £ 254,56°
NT 3(110) 23,46 + 2,73" 12,52 + 3,87° 949,34 £ 182,91°

Ghi chii: Cdc ky tu mii trong cting mot cot ciia cting chu ky rau c6 cdc chii cdi khdc nhau thi khdc biét c6 y nghia

théng ké (P < 0,05).

IV. KET LUAN

Nghién ctu da khing dinh khi két hgp trong rau
xa lach xoong 6 mat do 110 ro rau/m? véi nudi luon
doéng mét do 180 con/m”* trong hé thong aquaponc
da giup cai thién chit lugng moi trudng nudc nuodi
luon, sinh khéi rau va ting trudng cua luon tot nhat.
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Effects of plant density on watercress growth and on water quality
in combination with swamp eel aquaponic culture
Phan Quynh Nhu and Hua Thai Nhan
Abstract

The purpose of this study was to examine the growth, biomass of watercress (Nasturtium officinale) and water
quality when growing with different densities in combination with swamp eel (Monopterus albus) in the aquaponic
system. The experiment was conducted with three different densities of watercress such as: 50 cups of vegetables/m?
(treatment 1), 80 cups of vegetables/m? (treatment 2) and 110 cups of vegetables/m? (treatment 3) combined with
swamp eel at a density of 180 individuals/m?. Growth performance of swamp eel, plant production and nutrients
uptake were observed. Watercress was incubated in 15 days before placing in float support in aquarium. Swamp eel
were fed with pellet 2 times/day by requirement (35% protein). The experiment time lasted for 65 days with two
continuous cycles of watercress. The results showed that the water parameters were within acceptable values for
normal growth of swamp eels and vegetables. The highest weight and length of swamp eel were found at treatment 1,
but the difference of above parameters between 2 treatments was not statistically significant. The biomass of watercress
in treatments 3 was significantly higher in comparison with treatments 1 and 2. Overall, it is recommended that
raising swamp eel at density of 180 inds/m? is suitable for watercress density of 110 cups of vegetables/m* in the
aquaponic system.

Keywords: Swamp eel (Monopterus albus), watercress, nutrient removal, aquaponic
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