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ABSTRACT

The study was conducted to evaluate the potential for development of an integrated land-
based semi-closed recirculating aquaculture system which consisted of abalone, seabass,
oyster and Ulva compartments. Abalone and seabass fed artificial diets. Water in abalone
tanks was flushed into the fish tank then filled by water pumped from seaweed tank. Water in
the oyster tank was pumped to the seaweed tank then filled by water pumped from fish tank.
The system was in three replicates. Water samples were taken from all compartments weekly
for measurement of TAN, NO,-N and NO3-N. Ulva and cultured animals were sampled
weekly and bi-monthly to determine their growth. Although Ulva showed a good ability to
remove TAN (> 0.3 mg/L/day) to support their growth (> 10% day), nitrogen transformation
under the effects of nitrobacteria resulted in the lack of TAN (< 0.2 ppm) and high
concentration of nitrite and nitrate nitrogen (4.5 ppm maximum) accumulated in culture
water. Therefore, all cultured species had poor growth and survival rates and the loss of
nitrogen in feed supply was as high as in monoculture systems (60%). In order to improve
system performance, recirculated water volume should be increased and water retention time
should be shortened to maximize nitrogen removal efficiency of Ulva.

PAT VAN PE

Hoat dong Nuoi trong Thuy san dang phat trién manh nhim dap (mg nhu cau thyc pham cua
con ngudi. Tuy nhién, sy phét trién cac hinh thirc nudi don ludn di cing Vi sy gia ting 6
nhidm moi truong va lay lan dich bénh (FAO, 2009; Santos, 2006). Nudi két hop cac d6i
tuong thuy san tu dudng va di dudng véi nhau dé s dung hiéu qua tai nguyén dat va nudc,
luong thirc dn str dung duoc xem & mot trong nhitng phuwong phép thuc hanh tt nhat cho
Nudi trong Thuy san bén virg (Neori va ctv., 2000; Troell va ctv., 2003).

Hién nay, bao ngu Haliotis asinina va ca chém Lates calcarifer 1a hai trong nhiéu loai hai san
dugc nudi nhiéu va cho hiéu qua cao & cac viing nhiét d6i (Jarayabhand va Paphavasit, 1996;
Glencross, 2006). Tuy nhién, luong chat thai tir cac hé thdng nudi don hai déi tugng trén
chiém ty 18 rat cao so v&i thirc dn cung cap (Troell va ctv., 2003). B¢ han ché tac dong moi
truong ciing nhu ting thu nhap, mot sb loai rong bién va dong vat hai manh vo c6 thé duoc
nudi chung vai bao ngu va ca chém. Pong vat hai manh vo nhu hau 1a loai an loc, ching c6
thé sir dung thire an thira va chat thai cia ca dé ting sinh khéi; van dé ¢ chd chiang ciing san
sinh ra ammonia c6 hai cho dong vat nubi (Day va ctv., 2000). Tuy nhién, ammonia c6 thé
duogc hip thu tt bai mot s lodi rong bién nhu Ulva véi hidu qua st dung dat dén 80% (Neori
va ctv., 2000; Schuenhoff va ctv., 2003).

Mic du d4 c6 nhiéu nghién ctru vé nudi trong két hop rong bién, than mém va ca (Ellner va
ctv., 1996; Neori va ctv., 1996; Neori va ctv., 1998; Neori va ctv., 2000; Schuenhoff va ctv.,
2003; Shpigel va Neori, 1996; Shpigel va ctv., 1993; Troell va ctv., 2003), hau hét chiing duoc
tién hanh ¢ cac Vung 6n doi voi diéu kién moi truong va thanh phan loai khac xa céc nudc
nhiét d6i. Hiéu biét vé hiéu qua ciia mot hé thong nudi trong két hop vaoi bao ngu Haliotis
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asinine va c4 chém Lates calcarifer 1a dbi tuong chinh; st dung rong Ulva reticulata va hau
da Saccostrea cucullata nhu loc sinh hoc & VU[lg nhiét doi van con thiéu. Nghién ctru nay
dugc tién hanh tai Thai Lan tir thang 11/2009 dén 3/2010 nham danh gia hiéu qua hoat dong
cua h¢ thong nudi trong thuy san ket hop néu trén.

PHUONG PHAP NGHIEN CUU

Thiét ké thi nghi¢m

Thi nghiém goém 3 h¢ thong nudi duge thiét ké gidng nhau, xem nhu 3 1an lip lai. Mdi hé
thong bao gdbm 4 bd phan: bé nudi bao ngu (Haliotis asinina), bé ca chém (Lates calcarifer),
bé hau (Saccostrea cucullata) va bé rong bién (Ulva reticulata). Bao ngu va ca chém duogc
cho an bang thirc an cong nghi¢p. Nude thai tir bé bao ngu va ca chém duoc xa qua bé nudi
hau va rong dé xu ly trude khi tai st dung.

Cho dn Khong cho dn ¢ e ey Tonnhmrong
Y
Beea (1,500L) i Be hau, Fing (1,000L) .
b Latescalearifer Saccostreacucnlata Hai bé bito ngar 250-L
i (500 L, Im?* tong)
farm = Ty
My
Bebaongu | (250L) \ \ Vsl ¥ v
Haliotisasinina !
3 : 1
Tuin hoin nuwéc lién tue Berong, lo¢ (1,000L) Ulva ; i
: L_ reticnlata Be ci chém i Be hin Be rong bien
Bé biongu2 (250L) ; LS00-LGSmE | 1] L000-L(Im?) 1,000-L (2m¥)
e b 2(250L i
Haliotisasimina P '
Rong thu lgarthire in bo sung I
F el Iy R S R H

" Hinh 1. Lugc dd bd tri hé théng thi nghiém nhin tir trén xudng (tri) va tir mit bén (phai)

Nudc nudi duge pha tir nude 6t V6i nude ngot va dugce duy trl ¢ d§ man tir 28-32ppt. Day la
d6 méan phu hgp cho ca 4 d6i tugng nuoi két hgp trong hé thong. Nudc sau pha tron duge xir
ly bang chlorine A 30ppm, suc khi manh dudi anh sang mat troi trye ti€p trong 3 ngay.

Hai Ian mdi ngay, toan b nude (0,5m) trong bé bao ngu dwoc xa xudng bé ca, rdi nudc tir bé
ca dugc bom va siphon sang b¢ hau. Sau d6, bé bao ngu dugc bom day nudc tir bé nudi rong
bién. Tiép dén, nudc tir bé hau duge cap day vao bé rong bién bang may bom. Nhu vay, khoi
lugng nuée uan chuyén gitra cac bé trong hé théng 12 1m*/ngay.

Bé bao ngw

MG&i don vi thi nghiém gdm hai bé nhya nudi bao ngu hinh chit nhat thé tich 250L bd tri song
song két ndi v4i nhau va tuan hoan nude lién tuc béi 1 may bom nho véi luu lwgng duge dicu
chinh & muc 2,5L.phat™. Céc bé bao ngu dwoc dat trén bé ca chdm dé nudc co thé tw chay
Xuong bé ca khi xa. Moi bé dugc bo tri 1 vién da bot va 4 tam nhya véi tong thé tich 0,4m’
tao cho an nup cho bao ngu (Hinh 2).

Bé cd chém

Bé c4 chdm 1a bé xi-mang hinh tron véi thé tich c¢6 thé chira nudc 1én dén 3,5m’. Tuy nhién,
lugng nude thudong xuyén trong bé chi & mirc 1,5m>. Bé duoc bd tri 3 vién da bot ¢& 16n va 1

may bom nu6c v6i cong sudt 2m>.h? dat sat day dé hang ngay bom nuéc vao bé nudi hau
(Hinh 2).
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Bé ling lpc (nudi hau)

Bé nu6i hau la bé nhya 1m® dat canh bé c4 va chira diy nudc bién. Hau duge xau thanh timg
chudi treo déu trong ¢t nude. Chang sir dung mun ba hitu co, tao va vi khuan sinh ra trong hé
thong 1am thirc an. Tdc d6 sinh truong cua hau trong bé duoc tinh toan dya trén két qua can
do 50 cé thé dugc danh dau.
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Hinh 2. Thiét ké ciia bé bao ngu (tréi trén), c& chdm (trai dudi), hau (phai dudi)
va rong bién (phai trén)

Bé rong bién

Bé rong bién duogc suc khi boi hé thong dng PVC hinh chit nhat dugc duc 16 va dit sat day bé
de gilt rong Ulva lo liing va phan tan deu trong cot nudc. Cac 10 khi c6 duong kinh 3mm va
cach nhau khoang 10cm tao ra cac bong bong khi lon. B tri nay gitip rong dao déu nhung
khong lam that thoat dang ké ammonia trong nude (Neori va ctv., 1998). BE rong bien dugce
bo tri mot may bom cong suat 2m®.h?, dat trong khung Iudi loc nham tranh ton hai dén cac
tan rong khi hoat dong (Hinh 2).

Vién hanh h¢ théng

Thoéng tin vé kich thuée ban dau cta cac dbi tugng nudi, ché do cho an va lich thu mau duoc thé
hién trong Bang 1. Vi c& ch&m co kich thude tha nho, chiing duge cho an vdi khau phan ban dau
8% sau do giam dan.

Bang 1. Cac thong sd vé dbi twong nghién ctru

Species Bao ngu Céa chém Hau da Rong
Tén khoa hoc Haliotis asinina Lates calcarifer Saccostrea cucullata  Ulva reticulata
Chiéu dai (mm) 26.6+1.5(SD) 38.5+3.37 27+ 3.6 -
Khoi lvong (g)  4.23+0.80 1.49+0.35 - -
Mat d¢ tha (/m®) 160 con 120, giam con 40 sau 150 con 2,000 ¢
45 ngay

Thure an Thuc an tom, Thirc an cong Tao, vi khuan TAN

40% protein nghiép, 35% protein
Luogng cho an 1.0 8, 5, 3, 2 (giam sau - -
(% BW) mdi 2 tudn)
Suc khi 2 VOl 3 Vvoi 2 Vol Ong PVC
Thu mau 30 con, 2 tuan/lan 30 con, 2 tuan/lan 50 con, 2 tuan/lan Can hang tuan
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Thu thap so liéu

Thiét bi va/hoic phuong phap thu mau, do dac cac chi tiéu duogc liét ké trong bang 2. Ham
luong oxy hoa tan va pH dugc do trong timg bé trong khi ¢6 min va nhiét d6 nude chi duoc
do & bé ca. Nhiét d6 khong khi va cuong do anh sang duogc ghi lai boi cac data logger dit
trong bé rong bién. Khdi luong nudc va lugng thirc an sir dung ciing dugce ghi nhan trong sudt
qua trinh thi nghiém.

Bang 2. Thiét bi va phuong phap xac dinh cac chi tiéu nghién ctu.

Chi tiéu Phuwong phap/ thiét bi Frequency

Do man Khc xa ké Hang ngay, thay nudc
TAN Phuong phap Phenate Hang tuan

NO; Phuong phép Colorimetric

NO; Phuong phéap Cadmium reduction

Nhiét ¢ khong khi Data logger (HOBO UA-002-64) Mbi 15 phut
Cuong d6 anh sang Data logger (HOBO UA-002-64)

Chiéu dai vo Vernier Mdi 2 tudn
Khdi lugng cé thé Can dién tir (0.01 g) MJi 2 tuan
Khéi lugng rong Céan(1lg) Hang tuan

Phan tich s6 liéu

S6 liu thu dugce dugce luu trix va tinh toan boi phan mém MS Excel 2007. S6 liéu duoc trinh
bay dudi dang Trung binh + Bg léch chuan. Ty 1€ song, toc do sinh trudng tuyét doi, toc do
sinh trudng déac trung, kha nang hap thu nito cua rong bién dugc tinh toan theo cac cong thic
thong dung duogc thira nhan.

Luong nito tich lily trong co thé ciia cac dbi twong nudi duge tinh todn dua trén muc ting sinh
khoi trong thir nghiém va ham lugng nito trung binh cua loai da duge cong bo (Bang 3). Luong
nito cung cap duoc tinh toan tir ham lugng nito trong thirc n va vat nudi ban dau. Nito thai ra
dugc udc lugng dya trén dau vao cung cap va lugng tich lity trong san pham.

Bang 3. Ham luong nito trong thirc in va ddi twong nudi st dung trong tinh toan.

Ham luong (%)  Chat kho Protein (DM)  Nito Tham khao

Thite an bao ngu 42 7.7 DM Nha san xuat

Thitc an ca chém 40 7.3 DM Nha san xuat

Thit bao ngu 40 75 16 CP Neori va ctv., 2000
Thit ca chém 35 60 16 CP Williams va ctv., 2003
Hau 10 65 16 CP Internet

Ulva 0.8 FW Neori va ctv., 1998

(DM) dua trén chat khd; (CP): du trén protein thd; (FW) dua tén khoi luong tuoi.

KET QUA VA THAO LUAN

Swr tich liiy TAN, nitrite va nitrate trong h¢ théng

Ham luong ammonia tong s& (TAN) thuong dugc dé cap nhu 1a mot khé khan 16n cua hé
thong tuan hoan (Losordo va ctv., 1998). Tuy nhién, trong thir nghiém nay, ham luong

ammonia tong s chi cao trong 2 tuan dau tién. Nhu co thé thay trong Hinh 3, ham luong
TAN khéc nhau nhiéu giira 4 hop phan cia hé thong, nhét 14 trong 15 ngay dau. Nhin chung,
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chi s6 nay cao nhat ¢ bé ca chém (dat gan 1,2 ppm vao ngay thtr 8), theo sau la bé hau va bé
bao ngu. Ham luong TAN trong bé Ulva ludn rat thip do hiéu qua hap thu cua loai rong bién
nay. Sau d6, ham lugng TAN trong hé théng con chiu anh huong cua vi khuan Nitrosomonas
tir ngdy thir 15. Vi vi khuan lac nay d& hinh thanh trong tat ca cic bé cta hé thong nén su
khéc biét ham luong TAN giira cac bé khong con cao nhu trudc.

Trong thi nghiém nay, Vi thoi gian luu nude trong mdi bd phan dai, hau hét TAN bi chuyén
d6i thanh nitrite trudc khi nuéc duge chuyén vé bé rong bién. Sy thiéu hut TAN tir ngay 15,
nhat 1a trong bé rong bién gdy nén sy mét cin bang ciia hé thong. Trong khi Ulva khong co du
ammonia dé tang truong, su tich tu cia TAN va nitrite trong cac bé khac anh hudng nghiém
trong dén sinh truong ciia vat nudi. Két qua 1a sinh khéi Ulva giam cing ty 16 chét ciia bao
ngu va ca chém tang cao (Hinh 5 & Hinh 6).
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Hinh 3. Sy bién d6i ham lugng TAN, nitrite va nitrate ¢ cac bé trong qué trinh thi nghiém

Tom lai, su tich liiy TAN trong thi nghiém nay lai khong phai la kho khin 16n nhu trong mot
s0 hé thong khdc nhu duge bdo cdo boi Qian va ctv., 2001. Kho khan ¢ day 1a sy chuyén doi
TAN thanh nitrite ma rong bién khong thé sir dung dugc lam mat can bang cta hé thong nudi.

Két qua thé hién trong Hinh 3 cho thiy ham lugng nitrite ting 1én nhanh chéng sau tuan dau
tién cling vé6i sy giam di cia TAN, sau d6 giam vdi sy thay thé ctia nude bién méi vao ngay
23. Trong thi nghiém nay, ham luong nitrite da thay d6i voi viée thay nuéc va sy phat trién
caa Nitrosomonas (sau 1 tuan) va Nitrobacter (sau 6 tuan).

Tuong ty, ham luong n1trate tang dan theo thoi gian ngoai trir trong nhitng lan thay nude va
trong quang thoi gian cudi thi nghiém. Ham luong nitrate thap trong nhitng tuan dau, sau do

tang dan nhung cham hon va theo sau sy ting 1én cia ham luong nitrite. Sy gia ting ham
lugng nitrate trong bé hau Xay ra sém hon cac bé khac c6 thé do vi khuan nitrate hda phat
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trién nhanh voi chat thai hiru co tich liiy nhiéu trong bé ndy. Mit khac, viéc giam ham lugng
nitrate trong bé hau cling xay ra trudc bé ca chém do lugng nude trong bé ca can nhiéu thoi
gian d¢ thay thé hon.

Trén thyc té, nitrate an todn cho sy sdng cua dong vat thuy sinh dén mot mirc rat cao, vao
khoang 200 ppm (Losordo va ctv., 1998). Tuy nhién, ham luong nitrate cao trong hé théng
nubi c6 thé d& giam kha ning chuyén doi nitrite thanh nitrate. Diéu nay gian tiép 1am nitrite
tich tu trong nudc nudi luén & muc cao gy hai cho vat nuoi.

Mot s nghién ctru ciing d& mo ta su lién hé trong tich liy nito v co véi sire khoe vat nudi
trong hé thong tuan hoan. Ho thay rang hién tugng ca chét thuong xuat hién 2 lan trong thoi
ky khoi dong loc sinh hoc. Lan dau tién do ham lwong ammonia qua cao trong 2 tuan dau va
lan thtr hai do ham luong nitrite qua cao sau do. Dé xuét duge dwa ra 1a viéc hoat hoa loc sinh
hoc nén dugc tién hanh trudc khi tha ca (Masser va ctv., 1999). Vi thé, thi nghiém ndy chi nén
duoc chay sau khi hé vi khuan nitrobacteria d phat trién 6n dinh.

Sw hip thu nito cia Ulva
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Hinh 4. Dién bién TAN, nitrite va nitrate mot s6 ngay trong cac bé rong bién
Mic di Ulva cho thay kha hap thu tét ammonia trong hé thong vao ngay 8, luong va ty 18
TAN ma Ulva c6 thé hip thu khong duoc xac dinh 16 trong thir nghiém. Ly do 1a ammonia
ciing duoc chuyén dbi thanh nitrite nhd hoat dong ciia Nitrosomonas tir ngay 15. Hinh 4 cho
thidy ham lwong ammonia trong bé Ulva c6 thé giam xudng nhanh chong trong ngdy. Ham
luong ammonia trong bé rong bién ludn thép nhét khi so sanh voi cac bé khac. Viéc chuyén
d6i TAN thanh nitrite tir ngay 15 da dan dén sy suy giam ciia ammonia trong nude nudi tir d6
lam giam kha ning st dung ngudn dinh dudng ndy cia rong bién.

Nhitng thay d6i v& ham lugng nitrite VA nitrate theo chu Ky ngay dém trong bé rong bién
khong thé hién xu huéng ré rang nhu TAN. Nhu c6 thé thay trong Hinh 4, ham lugng nitrite
va nitrate trong bé Ulva bién dong phirc tap theo ngay. Ham lugng nitrate ting nhe vao ban
dém sau d6 giam vao ban ngay. Nong do nitrate giam khoang 1 ppm tir 06:00-15:00 c6 thé 1a
két qua su hap thu nitrate ciia rong bién. Tuy nhién, mirc ndy thap hon rat nhiéu khi so v&i kha
ning hap thy ammonia caa Ulva.
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Sinh truémg va ty 1¢ song ciia dbi twong nudi
Ty Ié song ciia déi twong nudi

Két qua biéu dién trong Hinh 5 cho thay, ty 1 chét cao nhét dat 30% thudc vé ca chém nudi
trong hé thong Nhin chung, cac dong vét nudi co ty 1¢ song thap trong thoi gian tir ngdy nuoi
thir 15 dén ngay thir 42. Day la két qua tat yéu ciia sy tich tu nitrite v&i ham luong cao keo
dai. Ty 18 chét ciia ca chdm con c6 thé do kich thudc tha cta ching kha nho (<1,5g.con™).
Nhiéu nghién ciru ciing cho ring c4 chdm dudi 2 thang tudi rat nhay cam voi moi trudng bat
loi, trong khi sy bai tiét ammonia tinh trén tong khéi lugng cao hon so voi ca cé kich thudce
[6n hon (Tantikitti va ctv., 2005).
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Hinh 5. Ty 1¢ séng va s6 vat nudi bi chét theo thoi gian thi nghiém
Sinh trwéng ciia vit nudi trong hé thong

V6i ham luong nito cao trong hau hét thoi gian thir nghiém, chét lugng nudc trong hé thong
khong thé ho trg tot cho sinh trudng cua vat nudi. Moi truong bat 1gi dan dén toc do sinh
truong cham cua cac doi tugng, dac biét trong giai doan qua trinh nitrate hda duoc kich hoat.

Tbc do sinh truong ciia rong bién cham kéo dai vi su thiéu hut TAN va sy tich tu nitrite cao
trong hé thong. Trong thyc té, Ulva ciing c¢6 thé hip thu dugc nitrate & ndng do cao mic di
véi tc d6 thap hon TAN (Buapet va ctv., 2008). Tuy nhién, nitrate trong hé thong dugc hinh
thanh cham (sau 35 ngdy) nén rong bién da mat di mot luong sinh khdi dang ké. Tc do sinh
trudng cta rong mang gia tri am khi ca TAN va nitrate trong nudc nudi déu rat thip vao tuan
thir 3, 4 va 5. Sy tan lui cia rong bién c6 lic dat dén muc hon 55g.day™ trén mdi kg khéi
lwong tuoi (Hinh 6). Diéu ndy dan dén sy suy giam chat lvgng nude khong chi trong bé Ulva
ma trong ca hé thdng nuéi co nudc trao doi.

240 2
% <G 2500 -
) =
ATENTI N B =2
= |
o 0 l 7 1500 ‘
2 1 ! 5 6 7 89 10 1000
0-20 - e ‘
TU&IIIIUOI 500 - i i
40 ‘ ngavnum
A i |
-60 0 7 14:21 28 35 42 49 56 63 70

Hinh 6. Toc d6 sinh truong tuyét dbi va bién dong sinh khdi caa Ulva theo thoi gian nudi
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Mot sé nghién ciru cho rang Ulva c6 thé tang truong hon 200g.day” cho mdi kg twoi trong
moi truong phu hop (De Paula Silva va ctv., 2008; Neori va ctv., 2004; Neori va ctv., 1998),
nén sinh trudng ciia rong trong hé théng thi nghiém thip hon rit nhiéu so voi kha ning cia
loai. Mac du c6 thé sir dung nitrate cho sinh truong, kha ning hép thu nitrate cia Ulva trong
hé théng khong dugc xac dinh do su chuyén doi tir nitrite sang nitrate trong cin bang nito.
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Hinh 7. Téc d6 sinh truong ciia bao ngu (trai trén), ca chdm (phai trén) va hau trong hé thong

Chiéu dai vo bao ngu ting trong sudt qué trinh nudi, tir 26,6 £ 1,50 mm lGc méi tha dén 29,4
+ 2,17 vao ngay thir 70. Tuy nhién, tang trudng vé khéi luong twoi cta bao ngu khong tuong
ung voi su ting 1én cuia chiéu dai vo. Doi khi khéi hrorng bao ngu giam xuong trong khi chiéu
dai vo van tang, dic biét tir ngdy thur 14 dén 56. Két qua ndy han 1a do sy xudng cap ciia chat
lugng nude nudi véi ham lugng nitrite tich tu qua cao. Tuwong tu, su ting 1én vé chiéu dai vo
cua hau nudi trong hé thong ciing giam nhanh va duong nhu khong ting vao nura sau cua thi
nghiém (Hinh 7).

Téc do sinh truong déc trung vé }(héi lugng cua ca chém trong thir nghiém dat khoang
3%.day™. Tdc do ndy thip hon hai lan so véi toc do ting truong dic trung ciia ca chém gidng
trong dicu kién nudi thich hgp (Katersky va Carter, 2007). Chicu dai cua ca trong h¢ thong
nudi c6 xu hudng tang déu hon so vai khoi lugng. Diéu ndy ching to ca nubi trong thi nghiém
ngay cang 6m di vi diéu kién moi truong khong phu hop.

Nhin chung, téc do sinh truong va ty 1é sdng cua tat ca cac ddi tuong nudi trong hé thong déu
rat thap khi so voi két qua thu dugc trong cdc nghién ciru khac. Piéu ndy thé hién ¢ hién
tuong rong tan lui, cA chém ngay cang 6m di va chét nhiéu, tang trudng ctia dong vat than
mém kém.

Hiéu qua sir dung nwéc va nito cung cap tir thire dn

Hiéu qud sir dung nwéc

Thi nghiém d4 st dung 34,6m® nu6ce cho ca 3 1én lap lai. Téng khéi nu6e dugc trao d6i tuan
hoan (di qua bé rong blen) chi dung lai & 91,8m?; tirc chi cao gan gip 3 lan so véi tong lugng

nude su dung. Co thé thay nuéc nuodi da khong dugc hé thong xir 1y hiéu qua. Do thoi gian
luu nude trong moi bé dai (12 gio), hiu hét ammonia tao ra trong bé bao ngu, ca chém va hau
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d4 duoc chuyén héa thanh nitrite trudc khi duge dua vé bé rong bién. Diéu nay lam cho Ulva
khong c6 du nito danh cho sinh trudng trong khi ammonia va nitrite lai gdy hai cho vat nuéi ¢
cac bé khac.

Tuy nhién, tong lugng nude sir dung cho hé théng khdng nhiéu nhu trong cac hé thong nuoi
don khac. V&i cac ving nudi ndi dia xa ngudn nude bién, diéu nay thich hgp cho viéc nudi
cac ddi tuong nudi bién c6 gia tri. Khac véi viée nudi chung cac dbi tugng thuy san doi hoi sy
thong nhat vé diéu kién moi truong, nudi thiy san két hop co thé tién hanh trén cac dbi tuong
¢6 nhu cau khac nhau & cac hop phan khac nhau. Tuy vdy, chi phi trao d6i nudc sir dung ning
luong dién can duge can nhic khi nhidu mé hinh thanh céng trong thir nghiém nhung lai that
bai v&i quy mo thuong mai (Masser va ctv., 1999).

Hiéu qud sir dung nito tir thirc dn

Mgc du ham lugng nito tich lily trong vat nudi khong duoc phén tich, luong nito d6ng hod
dugc va trong chét thai dd dugc wéc luong dwa trén céc sb liéu cong bd co lién quan. Nhu
duoc trinh bay trong Bang 4, luong nito thit thoat chiém dén 67%. Chi c6 33% nito ddu vao
dugc giir lai trong sinh khdi vat nudi. Lugng nito that thoat nay cao twong dwong véi lugng
that thoat thuong thiy trong cac hé thong nubi don (Troell va ctv., 2003).

Bang 4. Nito tich lily trong co thé vat nudi va trong nudc thai

Chi tiéu Bao ngu Ca chém Ulva Hau Tong
Thuc in (g) 280 1754 - -
Nito trong thirc an (%) 1.7 7.3 - -
Nito déu vao (g) 21.56 128.07 - - 149.63
Sinh khdi tang thém (g) 69 1208 506 75
Nito trong vat nuoi (%) 4.8 3.36 1.04 0.8
Nito ddng hoa (g) 3.33 40.58 5.26 0.60 49.77

Trong mot hé thong nudi két hop tuwong tu, nito tich liy dugc dat khoang 4% dbi véi bao ngu,
19% V&i ¢4, 32% Vi rong bién va it hon 45% bi that thoat (Neori va ctv., 2000). Nhin chung,
trong hé thong nudi két hop, dong vat nudi thudng dong hoa dugc 25% nito trong thirc an con
rong bién s& dong hoa hau hét lugng nito con lai (Buschmann va ctv., 1996; Neori va ctv.,
1996). Khi so sanh véi nhitng két qua ndy, nito tir thirc an dwa vao hé thong thi nghiém d4
dugc ca chdm dong hoa tot (trén 27%), trong khi kha ning dong hoa ciia bao ngu chi dat
khoang 50% (2,2% S0 V&i 4%). Van dé 1on nhit ciia hé théng 12 bé rong bién vén duoc thiét
ké 1am loc sinh hoc d4 khéng hoat dong t6t. Chi c6 3,5% nito tir thirc dn duoc dong hoa bai
Ulva, thdp hon gan 10 1an so véi két qua duoc cong bd boi Neori va ctv., 2000.

KET LUAN VA PE NGHI
Két lugn

Mic du thi nghiém d& khong dat duoc két qua mong mudn, mot sé két qua thu duge van cho
thiy tiém ning ctia viéc phat trién hé thdng nuoi két hop ndy & viing noi dia nhiét déi, nhat 1a
sau khi tiép tuc thir nghiém vé6i cac dé xuét trong bao cao nhim nang cao hiéu qua s dung
ngudn dinh dudng cua hé thong.

Dé nghj

Céc ching vi khuan nitrobacteria va qua trinh nitrate hoa can duogc xem trong hon trong viéc
thiét ké va quan Iy mot hé thong nudi bién két hgp. Khong nén dwa cac doi tugng vao nudi
trong hé thong trong sudt qua trinh khoi dong nitrate hda.
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Vi sy hép thu nito caa Ulva khdng hiéu qua voi nitrate, cac l0ai co bién nhiét doi hodc dudc
kich thudc nho co thé duoc trong trong bé hau da dé hap thu nitrate nhanh hon. Tuy nhién,
néu lugng trao d6i nude duge cai thién ngay tir dau voi qua trinh nitrate hda on dinh, nitrite va
nitrate s& khong qua cao va c6 thé s& khong can sir dung cac loai thuc vét bac cao nay.

Dé cai thién hiéu qua cia hé thdng, nudc trong hé théng nén dugc tuan hoan lién tuc. Tuy
nhién, van deé kinh t¢ (dién tiéu thy) va luu lugng nude (duy tri mic nude trong cac bé) can
duoc xem xét ki.
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