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TOM TAT
Muc dich ctiia nghién ctru nay la danh gia cac chi ti€u vé chat luong nudc va tang truong cua tom
thé chan trang (L. vannamei) nudi bang cong nghé tuan hoan nudc (RAS) voi qui md san xuat theo mo
hinh 03 giai doan. Chu ky nuéi tdm dugc chia thanh 03 giai doan nuoi, mdi giai doan nudi la 30 ngay
(giai doan 1: 1-30 ngay; giai doan 2: 30-60 ngay va giai doan 3: 60-90 ngéy).‘M(:)i giai doan nudi tom
d€u tmg dung cong ngh¢ tuan hoan nudc (RAS) duoc thict ké co ban bao gom 01 bé nudi/uong, 01
trong loc thai ran, 01 loc siph hoc va 01 may bom tuan hoan. Keét qua cho thé}{ 14 chi tiéu vé ghét lugng
nude dugc danh gid dat toi wu cho tang truong tom trong dicu kién han ché thay nudc. Toc do ting
truong cua cac giai doan nudi 1a RAS giai doan 1 (0,1g/ngdy), RAS giai doan 2 (0,4g/ngay), RAS giai
doan 3 (0,4g/ngay). Ty 1€ song cua tdm ¢ cdc giai doan nudi ciia RAS giai doan 1, RAS giai doan 2 va
RAS giai doan 3 tuong Gng 1a 95,4%, 89,7% va 84,4%. Nang suat tdom nudi cua cac giai doan nudi RAS
giai doan 1, RAS giai doan 2 va RAS giai doan 3 tuong tmg 1a 1,57 kg tom/m?, 6,1kg tom/m?va 5,7 kg
tom/m?. Hé s6 chuyén d6i thirc an (FCR) cua RAS giai doan 1, RAS giai doan 2 va RAS giai doan 3
tuong ung la 1,0, 0,9 va 1,1. Vi the, cong nghé RAS c6 thé duoc suy xét de ung dung dai tra cho nudi
tom the chén trang bén virng tai Viét Nam.
T w khoa: Chat lugng nudc, HE thong tuan hoan RAS, Méat d¢ cao, Tang trudng tom, Tom thé chan
trang
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ABSTRACT
The aims of this study are to evaluate water quality and growth performance of whiteleg shrimp
(L. vannamei) cultured in recirculating aquaculture systems (RAS) at commercial scale. The culturing
period was divided in three different phases in which each culturing phase was prolonged for 30 days
(the first phase: day 1 - 30, the second phase: day 31 - 60 and the third phase: day 61 - 90). The
components of the RAS comprised a grow-out pond, a drum-filter, a biofilter reactor and a recirculating
pump. The results showed that 14 parameters of water quality were optimal for growth of shrimp with
low water exchange during culture period. Growth rates of the shrimp cultured of first phase, second
phase and third phase were 0.1g/day, 0.4g/day, 0.4g/day, respectively. The survival of shrimp cultured
of first phase, second phase and third phase showed 95.4%, 89.7% and 84.4%, respectively. Feed
conversion ratio of first phase, second phase and third phase showed 1.0, 0.9 and 1.1, respectively.
Therefore, the RAS technologies could be considered as suitable system for whiteleg shrimp culture in
Viet Nam at commercial scale.
Keywords: High density, Recirculating aquaculture system RAS, Shrimp growth, Water quality,
Whiteleg shrimp
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1. MO PAU

Trong nhitng nim gan day, nghé nuodi
tom thé chan tring dang phat trién manh vé
dién tich va san lugng. Theo Tong cuc thuy
san (2021), dién tich nuoi tom thé chiém
121.000 ha va san lugng dat 642.500 tan da
dong gop cho nganh tom dat kim ngach xudt
khau 12 3,8 ty USD. Sy tham canh hoa trong
nudi tom ngay cang dién ra manh mé hon.
Tuy nhién, n6 ciing da va dang gip nhiéu
kho khin nhu ham lugng chat thai cao lam
suy giam chét lugng nudc va bénh dich vi
thiéu an toan sinh hoc. Ngudn gbc cua 6
nhiém chat lugng nudc dugce xac dinh la tr
ngudn thire an (Nhut, 2016). Tom chi hap
thu nito (N) ~ 39%, phosphorus (P) ~ 35%
ctia thirc an dau vao va thai ra moi truong
N~ 61%, P~65% cua thuc an (Rios, 2013).

Trong thuc té cac bién phap quan Iy
chat luong nuéc nudi tom hién nay bao
gom: (1) thay nude nhung khéng an toan
smh hoc, gdy 6 nhiém méi trudng, Iang phi
nguon tai nguyén nudc va nang suét khong
6n dinh (Taylor va Boyd, 2003); (2) st dung
hoa chit dé duy truy tri chat lugng nuédc; (3)
bién phap kich thich vi sinh n6i tai hodc bd
sung tai trong hé thong (bioflocs) dé thuc
hién céc chu trinh chuyén hoa cac chit 6
nhiém ciing gap nhiéu khé khin vi cin hiéu
biét kién thirc sinh hoc (Tzachi Matzliach
Samocha, 2019); (4) st dung cong nghé
nudi thity san tudn hoan (RAS) su dung téng
horp cac phuong phap kiém soat nguon goc
chit thai bang may cho an, may loc thai ran
(drum filter), loc chit thai hoa tan bang hé
thdng loc sinh hoc (biofilter), khir khi va
khir mam bénh mét cach tong hop phdi hop
nhip nhang (Martins va cs., 2010; Nhut,
2016; Timmons va Ebeling, 2010). RAS la
mot trong nhiing giai phap hiru hi¢u trong
viéc cai thién chat lugng nudc, tiét kiém
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nudc va dam bao an toan sinh hoc. Nhung
nghién ctu cdng nghé RAS cho nudi tdm
thé chan trang & Viét Nam va trén thé gi6i
khong pho bién ma chi ding lai & quy mo
nhd. Trong thuc hanh & qui mo6 san XUAt,
mg dung hé thong RAS nudi tom thé chan
trang chua duge bao co vé chat lugng nudc
va ting truong tom mot cach chi tiét. Trong
nghién ciru nay, hé thong RAS da g dung
cho nudi tém thé chan tring 03 giai doan
quy md san xuét tai Quang Ngii, phu hop
v6i didu kién mién Trung nhim han ché
thay nudc gay 6 nhiém thily vuc bén ngoai,
tiét kiém dién tich va lwong nude can cho
san xudt va san luong 6n dinh da duge danh
gid mot cach chi tiét.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Thoi gian va dia diém nghién ciru

Nghién ctru thuc hién tir ndim 2020
dén 2021 tai Xa Puc Chanh, Huyén Mo
DBrc tinh Quang Ngai.

2.2. Vit liéu nghién ciru

Thirc an: st dung thuc an vién cua
cong ty Uni-President khac nhau theo tirng
giai doan. RAS Giai doan 1 su loai thirc an
U900; U901; U903 c6 dam tbi thiu 40%,
RAS Giai doan 2 va RAS Giai doan 3 sir
dung U904 c6 dam tdi thiéu 39%.

Tém thé chan trang: PLi, tén thuong
mai SIS superior mua tir Céng Ty C6 Phan
Pacific Farm, tai Ninh Thuan duoc tuyén
chon sach ciac mam bénh (SEMBV,
IHHNV, IMNV, EHP, V.
parahaemolyticus).

Hé théng nudi tuan hoan (RAS):
duoc thiét ké dua trén st tai cua luong thire
an cao nhit (ngay nudi cudi cua mdi giai
doan) c6 thanh phan nhu Hinh 1.

Nguyén Nht va cs.
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Nudi giai doan 1

oo Xara ngoai

Nudi giai doan 2

Nugi giai doan 3

Hinh 1. So d6 mot cum hé théng tun hoan RAS nudi tom the chan tring 03 giai doan
H¢ thong nuoi giai doan 1 gom: (1) bé nudi, (2) trong loc, (3) loc sinh hoc. Hé thong nuoi giai dogn 2
gom: (1) bé nudi, (2) trong loc, (3) loc sinh hoc. Hé théng nuéi giai doan 3 gom (1) bé nudi, (2) bé
Chira tam, (3) trong loc, (4) Loc sinh hoc

RAS Giai doan 1 gom: 01 bé uong
khung sit 16t bat HDPE 100 m?, 01 Tréng
loc loai drumfilter- DF100 cua Cong ty
SAEN vai hiéu suat loc 100 m¥/gid, 01 loc
sinh hoc véi 5 m? gia thé c6 dién tich dic
hiéu 1a 800m%m?, 01 may bom chim tuin
hoan hiéu Jebao véi luu lugng nude bom 25
m3/gi&. RAS Giai doan 2 gom: 01 bé nudi
khung sét 16t bat HDPE 200 m?, 01 Trdng
loc loai drumfilter- DF100 cua Cong ty
SAEN vai hiéu suat loc 100 m¥/gid, 01 loc
sinh hoc voi 10 mé gi4 thé c6 dién tich dac
hiéu 1a 800m%m?, 02 may bom chim tuin
hoan hiéu Jebao véi Iuu luong nude bom 50
m3/gi&. RAS Giai doan 3 gom: 02 bé nubi
khung sét 16t bat HDPE 200 m?, 01 Tréng
loc loai drumfilter- DF100 cua Cong ty
SAEN vai hiéu suat loc 100 m¥/gid, 01 loc
sinh hoc voi 20 me gi4 thé c6 dién tich dac
hiéu 1a 800m¥ms3, 01 bé chira tam 25m3, 02
may bom chim tudn hoan hiéu Jebao véi luu
lwong nudc bom 50 m¥/gio/may.

2.3. Phwong phap nghién ciru
2.3.1. B6 tri thi nghiém

Thi nghiém bao gém 02 cum hé
thong tudn hoan RAS duogc xay dung gidng
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nhau vé thanh phan va dac tinh ky thuat cta
ting loai trang thiét bi dé nuéi tom thé chan
tréng. Thi nghiém dugc thyc hién 13p lai 04
14n. Cu thé nudi tdm 1ap lai bﬁng cach 02 lan
t6 chure san xuét cua 02 cum RAS thuc hién
tir thang 1 - 5/2021 (1an th 1) va thang 5 -
10/ 2021 (lan thir 2).
2.3.2. Hoat déng va quan Iy hé thong RAS
Chudn bi nwéc nuéi: Nude bién 25-
30 %o duoc bom tir bién ddy cac hé thong,
ding chlorine 30 mg/L dé khir tring trong
96 gio suc khi manh va cac chi tiéu chét
lwong nude co ban cho nudi tom duoc kiém
tra dat yéu cau trudc khi tha tdm thé PL1,
sach cac mam bénh.

Hoat déng va quan Iy hé thong RAS:
TAt ca cac hé théng loc sinh hoc cua cac
cum hé théng RAS da duoc kich thich vi
sinh vat nitrate hoa phat trién dat yéu cau
trude khi tha gidng theo Nguyén Nhirt va cs.
(2018). Vong tuan hoan nudc trong RAS,
bat dau tir bé nudi tom nudc thai tu chay
theo co ché chénh léch cot nudc vao trong
loc (Drumfilter DF-100 cua Cong ty SAEN)
v6i mat ludi 40pm, chit thai ran dugc tach
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va o dic tai day va nudc tiép tuc chay vé
loc sinh hoc dé chuyén ho6a ammonia thanh
nitrate. May bom chim dit trong hé thdng
loc sinh hoc tiép tuc bom nude sach vé bé
nudi 1a két thiic mot vong tuan hoan. Sudt
qué trinh thi nghiém pH nudc va do kiém
dugc diéu chinh 6n dinh bang 200g
NaHCOs/kg thic an. Luu tdc nudc chay
trung binh la 50 m%ngay, 100 m*/ngay va
100 m®/ngay tuong tmg cho giai doan nudi
1, giai doan nudi 2 va giai doan nudi 3.

Hé thong suc khi: Trong mdi bé wong
(giai doan 1) va bé nudi (giai doan 2 va 3)
thiét 1ap hé théng suc khi day Imd
khi/m?/gio bang 1 m dai cua dng cao su
duong kinh 21 mm va két hop véi gian quat
10 canh véi van téc 120 vong/phiit, c6 cong
suat 3 HP, hoat dong lién tuc 24 gio/ngay.

Thay nuée: O giai doan 1 hoan toan
khoéng thay nudc va trung binh cham nudc
2 1an (mdi 1an 4,5 m3, N = 4 dot) bu luong
nude bde hoi. Giai doan 2, trung binh thay
nuée 3 1an véi tong lwong nudce thay 36,5
m?3 va thém nude khi bdc hoi 2 lan (trung
binh mdi 1an 7,3 m?, N = 4 dot). Giai doan
3, trung binh thay nudc 3 1an véi tong luong
nudce 62,7 m¥/dot va thém nude khi bde hoi
2 1an (Trung binh mdi lan thay 16,8 m3, N =
4 dot) trong mét chu ky nuéi.

2.3.3. Tha giong va cho dn

RAS giai doan 1 tha giéng PL1, voi
mat d 1a 1.000 con/m? thoi gian nudi 30
ngay. Str dung ludi kéo co6 mét ludi 4 mm
sang qua RAS giai doan 2 véi mat do tha
447 con/m?. Sau 30 ngay thu hoach bing
ludi sang cho RAS giai doan 3 véi mat do
224 con/m?. Phuong phap cho in bang tay
vao cac thoi diém trong ngiy la
6h:10h:14h:18h:22h. Luong thuc an theo
nhu ciu ciia tdm va diéu chinh thong qua
sang an cho phu hop.
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2.3.4. Phurong phdp thu thdp s6 liéu

Phurong phdp thu va phén tich mau
nuwde: Mau nude dugce thu mau 1 1it tai vi tri
giita bé nudi tom cach day bé 0,5m ciia mdi
giai doan nudi. Phan tich cac chi tiéu
ammonia téng cong (TAN), nitrite nitrogen
(NO2-N), nitrate nitrogen (NOs-N), N-
Kjeldahl, Phét pho tong (TP), COD, BOB:s,
d6 kiém theo (APHA, 1999). Chi tiéu chat
lwong nudc hang ngay nhu pH, Oxy hoa
tan, d6 méan va nhiét d6 dugc ldy mau nudc
cach day bé nudi va do tai chd bang may do
dau do da chi tiéu hiéu HI98199 ciia Cong
ty HANNA.

Phurong phdp ldy mau tém can khoi
lirong: st dung chai ngau nhién 30 con, can
ting ca thé dinh ky 15 ngay/lan. Kich ¢&
t6m thu hoach xac dinh bang lay ngau nhién
30 con can ting cé thé.

2.4. Phwong phap tinh toan va xir Iy s6
ligu
2.4.1. Phuong phap tinh toan

T6c d6 tang tredng tom (ﬁ/

. 2-w1 . £
ngay) = % . Trong d6: w2: khoi luong
t6m lan can sau (g/con); wl: Khoi hrong
tom lan can truoc (g/con); t2: chu ky nuoi
lan cdn sau (ngay), tl: chu ky nudi lan can
truoc (ngay).

Hé s6 chuyén dai thirc dn (FCR) =

Téng khéi lwgng thirc dn tiéu thu ctia mai giai doan (kg)

T6ng khéilwgng tém ting trwdng ciia mdi giai doan nudi (kg)

Ty 1é song (%) =

Téng s6 lwgng tom thu hoach (con)

100x

Téng s6 lwgng tom tha ban dau (con)

« Ky oA kg
Nang suat tom (W) =
Téng khéi lwong tém tai thoi diém thu hoach (kg)

Téng dién tich bé nudi (m?2)

Nguyén Nht va cs.
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2.4.2. Phurong phap xit 1y 56 liéu

Céac sb lidu cua chi tiéu chat luong
nudc, tang trudng tdm nudi dugce thu thap,
tinh toan va v& do thi cac gié tri trung binh,
d6 léch chuan (SD) bang phan mém Excel
phién ban 16.0 ctia Microsoft.

3. KET QUA VA THAO LUAN
3.1. Chét lugng nwéc

Cac s6 liu pH, DO, d6 min, TAN,
NO2-N, NOs-N, H2S, TSS, COD va BOBs
thé hién trong bang 1 ctia cac cum hé thdng
RAS cho thay thich hop cho su ting truong
clia tom thé chéan trang (Tzachi Matzliach

Samocha, 2019) va van hanh hé thdng loc
sinh hoc (Timmons va Ebeling, 2010).
Nong d6 kiém luédn giit cao hon 150 ppm
bang cach bd sung 200 NaHCO3 dé cho tdi
uu cho viéc chuyén héa ammonia thanh
nitrate. Ty 1¢ BOBs/COD ~ 0,5 thich ung
cho phuong phap xir 1y hitu co bang sinh
hoc mot cach hi€u qua. TP tich lliy trong hé
thong kha cao, nhung khong anh hudng xau
dén strc khoe tom ciing nhur vi sinh vat trong
hé thong loc sinh hoc. Trong thi nghiém nay
khong phat hién HoS tich lity trong nudc boi
vi hé thong thiét ké thu thai rin mot cach
lién tuc va khong c6 su yém khi dé tao didu
kién cho HS phat trién.

Bdng 1. Chat lwong nudc trong hé théng RAS cua cac giai doan nudi tom thé

Céc chi tieu chét Pon vi do RAS giai doan 1 I'\{/Iz:S giai doan 2 RAS giai doan 3
luong nudc Mean = SD an + SD Mean =+ SD
pH nudce - 8,3 + 01 82 + 0,1 8,1 + 01
Nhiét do °C 29,4 + 0,7 299 <« 0,6 303 = 0,3
Oxy hoa tan (DO) mg/L 75, 02 74 = 02 68 + 05
P06 man %0 197 = 7.2 214 58 268 + 3,6
Ammonia tong cong
(TAN) mg/L 0,4 + 01 05 0,0 0,5 + 00
Nitrite -nitrogen mg/L 05 £ 02 06 = 0,1 0,8 + 03
Nitrate-nitrogen mg/L 348 + 122 541 + 6,3 640 <+ 6,6
Org-N mg/L 125 33 283 £ 21,7 580 + 21,3
Kiém CaCOs 1580 + 104 159, + 17,4 1547 + 17,0
mg/L 6

Phét - pho téng (TP)  mg/L 14 + 02 60 =+ 08 204 + 62
COD 0O, mg/L 153 + 21 193 2,3 238 + 6,0
BODs O, mg/L 95 2,2 10,7 £ 15 136 = 37
Tong chatranloltmg 0y 103 + 20 149 + 28 459 + 122
(TSS)
H,S mg/L 00 = O 00 £ 0 0,0 + 0

Mean la gia tri trung binh va SD la d¢o léch chuan, N=4 dot

3.1.1. Bién dong nhiét do nuoc

Gia tri trung binh cua nhiét d§ nudc
trong 03 giai doan nudi thé hién dao dong
27-31 °C va tuong ddng nhau giita cac giai
doan 1, 2 va 3 trong sudt qua trinh nudi
(Hinh 2). Ngudng nhiét d¢ nay dugc danh

https://tapchi.huaf.edu.vn
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gia 61 wu cho sy phat trién ting trudng cia
tdm thé nudi Tzachi Matzliach Samocha
(2019) va vi sinh Nitrosomonas sp va
Nitrobacter sp (Henze va cs., 1997). Quan
trong hon 1a nhiét d6 nudc dugc duy tri on
dinh trong ngay va sudt qua trinh nudi da
tao diéu kién cho vi sinh vat nitrate hoa hoat
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dong tdi wu trong hé théng loc sinh hoc dé
cai thién chat lugng nudc va tai st dung

32
29
26
23
20
17
14

Giaidoan 1

Nhiét d6 nuéc (°C)

11

20 30

Giai doan 2

40

tuan hoan ciia hé théng RAS (Henze va cs.,
1997; Timmons va Ebeling., 2010).

Giai doan 3

50 60 70 80 20 100

Chu ky nudi (ngay)

Hinh 2. Bién dong nhjét do trong hé théng RAS cuia cac giai doan 1, giai fioan 2 va giai doan 3
So liéu the hién la gia tri trung binh cua 4 dot san xuat

3.1.2. Bién dong pH nuéec

pH nuéce

4 Giaidoan 1

20 30

Giai doan 2

40

Giaidoan 3

50 60 70 80 S0 100

Chu ky nudi (ngay)

Hinh 3. Bién dong pH nudc trong hé thong RAS cuia giai doan 1, giai doan 2 va giai doan 3
So ligu thé hién la gia trj trung binh ciia 4 dot san xuat

pH nudc gan nhu trong dong va dao
dong thip tir 7,9 — 8,5 & cac giai doan nudi
1, 2 va 3 (Hinh 3). Ngudng gia tri pH nay
dugc danh gia thich hgp cho tdom nuoi
(Tzachi Matzliach Samocha, 2019) va vi
sinh nitrate héa phat trién sinh khéi trong
loc sinh hoc (Henze va cs., 1997). Theo ly
thuyét trong hé thong RAS, pH ludn bién
dong manh c6 xu thé giam dan boi vi tiéu
tén bicarbonate cho sy chuyén hoa
ammonia thanh nitrate ctia vi khuan
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Nitrosomonas sp va Nitrobacter sp trong hé
thong loc sinh hoc (Timmons va Ebeling.,
2010). Tuy nhién trong nghién clru nay
khong co sy bién dong va giam pH nudc 1a
vi bd sung 200g NaHCO3 /kg thire an. Khi
so sanh khdi lugng NaHCO3 thém vao dé
can bang pH con thap hon so véi bao céo
ctia Timmons va Ebeling (2010) va Nguyén
Nhut va cs. (2018).

Nguyén Nht va cs.



TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 6(3)-2022:3131-3141

3.1.3. Bién dong oxy hoa tan

9.0
8.0
7.0
6.0
5.0
4.0 o
20 Giai doan 1
2.0

NBng d6 oxy hoa tan (mg/L)

1.0

0.0

Giaidoan 2

40

A O

Giaidoan 3

50 60 70 80 90 100

Chu ky nuéi (ngay)

Hinh 4. Sy bién dong oxy hoa tan trong h¢ thong tuan hoan cua giai doan 1, giai doan 2 va giai doan
3. So liéu the hién la gia tri trung binh cia 4 dot san xuat

Hinh 4 cho thiy xu thé ndng do oxy
hoa tan ctia 03 giai doan giam dan. Trung
binh ndng d6 oxy dugc ghi nhan & giai doan
1 (7,5 mg/L) cao hon giai doan 2 (7,4 mg/L)
va giai doan 3 (6,8 mg/L). Ham luong oxy
hoa tan trong cac hé théng RAS lubn dat >
90% b#o hoa do su thiét ké bang suc khi day
va quat nudc trong qua trinh nuéi thich hop
cho tém va vi sinh vét hap thu hodc chuyén
héa ammonia phat trién sinh khdi (Tzachi
Matzliach Samocha, 2019). Trong giai doan
3 su tiéu tén oxy hoa tan dién ra manh hon
S0 Voi cac giai doan 1 va 2 vi ti€u thu lugng
thirc 4n cao hon va khdi luong tom trong hé
thong nuéi ciing cao. Nhiéu nghién ctru
ciing chi ra rang su tiéu t6n oxy hoa tan dién
ra trong hé thong nuéi tuong quan thuan véi
lugng thirc an tiéu thy, sinh khéi tom, vi
sinh vét (trong hé théng loc sinh hoc va
trong nudc) va thiét bi cung cip oxy
(Timmons va Ebeling, 2010). Theo ly
thuyét, dé chuyén héa 1 g ammonia thanh
nitrate thi can tiéu ton 4,57 g O, cho vi sinh
nitrate hoa (Henze va cs., 1997) . Hé thong
RAS ctr 1 kg thuc an véi ham lugng protein
35% tiéu thu khoang 0,5 kg O, (Timmons
va Ebeling, 2010).
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3.1.4. Bién dong hop chat Ni-to

Bang 2 va Hinh 5, cho thiy TAN,
NO--N va NO3-N Ia thich hop cho tom nuéi
trong sudt thoi gian ciia cac giai doan nudi
tdom (Tzachi Matzliach Samocha, 2019). Sy
bién dong thap cia TAN, NO,-N va thé hién
noéng do thap duy tri subt thoi gian nudi,
trong khi d6 xu thé NOs-N lai ting cao,
chtng t6 qua trinh nitrate hoa dién ra hoan
hao nho thiét ké hé thong loc sinh hoc thich
hop. Theo 1y thuyét cua Timmons va
Ebeling (2010) TAN la san phdm thai dau
tién va duoc chuyén hoa thanh NO2-N 14 san
pham trung gian boi vi khuan Nitrosomonas
sp va sau dé chuyén thanh NOs-N boi
Nitrobacter sp. Su chuyén hoa tir TAN
thanh NO3-N cang nhanh thi NO»-N tich liy
cang it. Tuy nhién, trong nghién ctru nay
con ghi nhén ngoai su gop mat cua nhoém vi
khuén nitrate hoa hoat dong con ¢6 nhom vi
khuén di dudng tham gia bang chimg cho
thdy khi do N-org (ni-to hitu co trong nuéc)
cao. Thong thuong N-org trong hé théng
thity san da phan gém sinh khéi vi khuén di
dudng bam vao cac hat lo liing, tdo va manh
vun thirc an thira tao nén. Theo quan sat thi
tao khong con hién dién dang ké va rat it an
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thira trong hé thdng do sy quan 1y théng qua
sang an. Pay 1a diém gidi han trong nghién
ctru nay can phai x4c dinh mat d¢ tdo trong
qué trinh nudi. Sy ton tai vi khuan di dudng
khong thé tranh dugc khi kiém tra thiy
BOD cao trong nghién ctru nay. Tuong tu
nhu thé, cac nghién ctru khéc ciing cho thiy
trong hé théng RAS van ton tai 20% vi
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khuén di dudng tham gia trong qua trinh cai
thién chat lugng nudc va nod cling 1a mot
trong nhing tic nhan trc ché nhom vi khuan
héa ty dudng, khi lugng hitu co tang lén
dang ké va ty 18 Carbon / nitrogen > 9
(Henze va cs., 1997; Timmons va Ebeling.,
2010).
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Hinh 5. Bién dong TAN, nitrite-nitrogen, nitrate -nitrogen va N-org trong hé thdng tuan hoan cua giai
7doan 1, giai doan 2 va giai doan 3 )
So liéu thé hién la gia tri trung binh cua 4 dot san xuat.
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3.2. Tang trwéng tom nudi

Bdng 2. Tang truong, nang suat tdm nudi trong hé thdng tuan hoan ¢ cac giai doan 1, giai doan 2 va

giai doan 3
(o gaia . RAS giai doan 1 RAS giaidoan2  RAS giai doan 3
Cée chi ticu Bon vi tinh Mean + SD Mean * SD Mean + SD
Thoi gian nudi ngay 30 - 3 £ - 30 + -
z A A con/hé 100.0 95.40 1.83 3.39
S6 lugng tom ban dau théng 00 + - 0 + 8 89.700 = 4
z A con/hé 95.40 89.70 3.39 3.32
S6 lugng tom thu hoach th 6ng 0 + 1,838 0 + 4 84350 + 3
Miat d6 nudi ban dau con/m? 1'0000’ + - 4770 + 9.2 2243 £+ 85
Mat d6 thu hoach con/m? 9540 + 184 4485 + 170 2109 £ 83
Khoi lugng tom ban dau glcon 0001 + - 1,7 + 01 135 + 06
Khoi lugng tom thu glcon 17 + 01 135 + 06 268 + 28
hqach
Toc dcf)’téng truéng tom g/ngay 0,1 + 00 04 + 00 04 + 00
Ty 1€ song % %4 + 18 897 + 34 84,4 + 33
Téng lugng thirc in kghéthong 1545 + 64 9330 + 226 11925 + 955
Téng s6 luong tom tha A 1A )
ban du kg/héthéng 1,0 157,3 37 12119 + 96,6
Eg:cisan longomthu o psipéng 1573 + 37 1'2911’ + 966 22606 + 89,1
Nz“l.ng suAt tom thu hoach kg tom/m? 157 + 01 61 + 05 57 + 02
He s0 chuyén doi thirc an
(FCR) - 10 £+ 00 09 =+ 01 11 + 01

Mean la gid tri trung binh va SD la d¢ léch chuan, N=4 dot.

Bang 2 cho thay Tdc do ting truong,
ty 1é song, ning suat va FCR cua tom trong
mdi giai doan nuoi tom cua RAS dugc danh
gi4 12 phat trién t6i wu. Tc do tang truong
cua tom & cac giai doan 1,2 va 3 da dat murc
d6 tdi uru, n6 c6 thé lién quan dén chat lugng
nude, dinh dudng, genetic, tong thoi gian
ti€u thu thirc an cao va an toan sinh hoc khi
nudi trong RAS dat t6i wu. Gidng tom tha
nudi trong thi nghiém nay cé téc do ting
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truong nhanh nhu nha san xuit da khuyén
c4o voi thwong hiéu 1a SIS superior c6 xuat
XU tir Singapore. Két qua nay cao hon so véi
bao cdo cha (Ray va cs., 2017; Tzachi
Matzliach Samocha, 2019). Tuy nhién, ty 1&
sdng, ning sudt va ty 1& séng cling twong
ddng voi cac nghién ctru khac khi nudi ciing
mat do (Hargreaves, 2013; Ray vacs., 2017;
Tzachi Matzliach Samocha, 2019).
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Hinh 6. Khéi lugng trung binh cua tém theo chu ky nudi trong hé thng tuan hoan.

Hinh 6 cho thdy mdi tuong quan
thuan giita khdi lwong tom (g) va thoi gian
(ngay) da thé hién qua ham s6 1a: Khoi
lwong trung binh tom (g/con) = 0,0099 x
ngay nudi (ngay)*"""%2. Viéc thiét 1ap cong
thirc dy doan khdi luong tém ndy mang y
nghia 16n trong viéc xac dinh lugng thic an
va phat thai trong hé théng dé thiét ké cac
trang thiét bi xur 1y tuong mg.

4. KET LUAN
4.1. Két luan

Ung dung hé théng RAS cho md hinh
nudi tdm thé chan trang 03 giai doan da
mang lai t6i wu vé& quan 1y chat luong nude
va ting truong tom. Su quan 1y chat lwong
nude bang hé théng loc sinh hoc va trong
loc da cai thién chat lugng nudc dang ké va
tiép tuc tai st dung han ché thay nudc trong
qua trinh nuéi. Téc do ting trudong ciia tom
va ty 1é song dugc danh gia 1a t6i wu. Ning
sudt nudi tom trong hé théng RAS chap
nhan dugc va phu thudc vao mat do tom
nudi va bén virng subt 04 dot san xuit.

4.2. Kién nghj

RAS 1a mét trong nhitng giai phap
nubi tdm than thién véi moi tredong va an
toan sinh hoc. Day la két qua di chirng minh
va d& nghi c6 thé ung dung vao thyc tidn san
xut cho nhiing ving mién c6 dién tich dat
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canh tac it. Huong nghién ctru tiép theo cua

cong nghé RAS 1a két ndi véi internet dé

diéu khién ty dong (IoT) va giam gia thanh
dau tu.

LOI CAM ON

Nhom tac gia xin chan thanh cam on

S¢ Khoa hoc va Cong nghé tinh Quang

Ngii da hd trg kinh phi cho chwong trinh

nghién curu.
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