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SUMMARY

OVERVIEW AND PROPOSED EXPERIMENTAL DESIGN METHOD BASED ON THE
INTEGRATED MULTI-TROPHIC AQUACULTURE MODEL TO EVALUATE THE
EFFECTIVENESS OF TREATING ORGANIC AND NUTRITIONAL POLLUTANTS

ARISING FROM CONCENTRATED CAGE AQUACULTURE ACTIVITIES IN QUANG

NINH COASTAL AREA

In Quang Ninh, there are two methods of marine aquaculture catering to different species: cage farming for
fish and raft farming for bivalve molluscs. The floating cage farming method offers technical advantages,
including ease of management, simplicity in feeding, convenience in cleaning, and good oxygen supply due
to wind disturbance. However, the main limitation is the restriction of flow, leading to nutrient
agglomeration near the cage. Waste from aquaculture, including uneaten food, solid waste, and inorganic
and organic solutes from the excretion of cultured organisms, causes negative impacts such as
eutrophication and increased nutrient emissions from the substrate, which affect the quality of the water
environment. In the aquaculture industry, numerous efforts have been undertaken to mitigate organic and
nutrient waste in and around cage farming areas through enhanced feed efficiency, advanced feed
management systems, and other solutions. However, despite technological advancements, the issue of
organic (nutrient) pollution linked with cage fish farming has not been entirely eradicated. Integrated Multi-
Trophic Aquaculture (IMTA) is a concept modeled after the inherent function of the food chain in the marine
environment. In this food chain, each species typically finds a suitable food spectrum from the waste
produced by another species. Currently, countries around the world have adopted the IMTA farming model
to address organic and nutrient pollutants originating from concentrated cage aquaculture activities.
However, in Vietnam, particularly in Quang Ninh province, there have been no specific studies conducted on
solutions to mitigate and address organic and nutrient pollution stemming from concentrated cage farming
activities in coastal areas. Based on a review of research results, the study proposes a method for designing
experiments and evaluating the effectiveness of treating organic and nutrient pollutants in the IMTA farming
model.
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1. PAT VAN DE

Tai Quang Ninh, cé hai phuong thirc nudi tréng
thiy san trén bién cho cac dbi tugng nudi khac
nhau 13 nuéi 1ong bé thuong sir dung cho nuéi ca,
nudi gian beé thuong sir dung cho nudi nhuyén thé
hai manh vo [1]. Mic dii nghé nuéi trong thiy san
16ng bé tai Quang Ninh da dem lai loi ich kinh té
rd rét, nhung ciing phai ddi dién véi nhiéu thach
thirc trong sudt qua trinh phat trién ma chu yéu lién
quan dén viéc phat trién 6 at véi sé lugng 16ng, bé
qua day da gy tac dong xdu dén canh quan thién
nhién va hé sinh thai bién.

Phuong thirc nuéi 16ng bé néi ¢6 nhing vu diém vé
mit k§ thuat nhu: dé dang quan ly, phuong thirc
cho an don gian, thuan tién khi lam vé sinh 1dng va
kha ning cung cdp oxy la kha tot do gio xao tron.
Nhuoce diém chinh ctia mé hinh nuéi 1ong bé trén
bién 14 kha ning han ché dong chay ra vao khu vuc
nudi, dan dén tich tu chit dinh dudng gan 16ng
nudi. Thir nhat, chinh chit thai tir cic hoat dong
nudi thily san 1a ngudn cung cip chat dinh dudng
phong phti cho hé¢ sinh théi thity sinh. Thir hai, chét
thai tir nudi thily san bao gdm dang khong hoa tan
nhu thae an thira, chit thai rin, cac dang chit hoa
tan vO co va hiru co c6 ngudn gdc tir bai tiét cua
cac dbi twong nudi. Thur ba, ngoai cac chit dinh
dudng hoa tan & 16p nude phia trén, luong chat
dinh dudng phat thai tir nén day phia dudi ciing rat
lon, ngay cang tang, giy ra nhitng tac dong ti€u
cuc nhu pht dudng, tao nd hoa va anh huong bat
loi dén ving nudc [2].

Céc d6i twong nudi 1ong bé chu yéu tai Quang Ninh
gdm céc loai c4 Song, c& Vuoc, ca Gid va ca Hong
My. Day déu la nhirng dbi trong nudi ¢6 gia tri kinh
té cao, tuy nhién thtc an chinh cua nhimg lodi c&
bién nay lai 1a c tap. Phuong thtc "Iy c4 nudi ca"
1a nguyén nhan chinh dan dén 6 nhidm hiru co do
phén thirc dn dur thira thai tryc tiép vao moi truong
nude va tich ity trong tram tich. Hon nira, chat thai
sinh hoat phat sinh khong dugc xir 1y va xa truc tiép
xudng bién ciing lam gia ting nguy co 6 nhiém
ngudn nudc, trong d6 ¢6 6 nhidm cac chat hiru co.

Hoat dong nudi 16ng bé da co nhiing tac dong xiu
dén moi truong bién: 1am thay dbi chét lvong nudc,
anh huong dén trim tich day, anh huong dén sinh
vat bién. Str dung hoa chat trong qua trinh nuéi ciing
giy tac dong xau dén moi truong bién [3].
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Bén canh d0, thirc an hitu co dau vao cho h¢ thong
nudi thuy san c6 tic dong nhiéu dén chat luong
nude dic biét 1a cac chit dinh dudng duéi dang
hoa tan & cac ving ven bién [4 - 7], anh huong dén
16p tram tich & vang nudi va gay ra su bién dong
thanh phan dinh dudng cta cot nudc. Ching han
nhu ¢6 thé din dén ting cuong trao dbi chit trong
tram tich, giam oxy, giam sunfat va tich tu sunfua,
tang cao lugng ni to va phét pho, axit hoa, d duc
va tit ca cac qua trinh khac lién quan dén hién
tuong pha dudng [8].

Ngoai ra, cac loai ca thuong pham duoc nudi 1ong
bé bi phu thudc nhidu vao ngudn cung cap thirc in
bén ngoai va c6 nhiéu tac dong xu dén chit luong
nu6e. Nudi 1ong bé phat thai ra luong chat hitu co
(chat dinh dudng cao), phan 16n tir thirc an thira, sy
bai tiét ciia ca4 va phan thai ra cua chung. Lugng
thirc an du thira c6 thé tir 1 dén 38%, tiy thudc vao
ting loai thirc an, tap tinh an, phuong phap nudi va
loai nudi va 1a mot trong cac ngudn gay 6 nhidm cao
nhét [9, 10]. Luong thirc an du thira 14 16n hon nhiéu
néu dat hé théng nudi léng bé & khu vuc bién kin, sir
dung ca tap lam thirc dn. Luong chét thai hitu co da
lang dong mdi ndm wdc tinh khoang 3 kg/m? ¢ khu
vuc lan can 1ong nuéi va 10 kg/m2 (hoic 1,8 - 31,3
kgC/m2) & phia bén dudi 16ng nuodi [11]. Luong
dinh dudng do nuéi ca la dang ké va c6 thé gay anh
huéng xau dén moi truong sinh vat day do thiéu 6xy
va tang luong tich ty chét hitu co, dan dén su thay
d6i hoa hoc tram tich, gdy anh hudng tiéu cuc dén
su da dang ctia céc lodi sinh vat day.

Ngoai ra, nhiéu nd luc duge thuc hién dé giam chét
thai hitu co va dinh dudng xung quanh cic vung
nudi 16ng bé théng qua viée cai thién hiéu qua st
dung thirc dn cua c4, hé théng quan 1y thirc dn bang
tin hoc va cac giai phép khac. Tuy nhién, nhitng cai
tién cong nghé nhu vay van chua loai bo dwoc vén
dé 6 nhiém cAc chat hitu co (dinh dudng) lién quan
dén nuoi ca 1ong be [12]. Hién nay, vin dé 6 nhiém
c4c chét hitu co, dinh dudng phat sinh tir hoat dong
nudi 1ong be tap trung can duge quan tim va c6 cac
giai phap cu thé dé xir Iy.

Bai béo trinh bay tng quan vé& 6 nhiém chét hiru
co va dinh dudng phat sinh do hoat ddng nuoi thay
san 10ng bé tp trung tai ving bién Quang Ninh.
Trong do6 tdng hop cac nghién ctru trén thé gidi va
tai Viét Nam vé cac giai phap giam thiéu 6 nhiém



chit hitu co va dinh dudng phat sinh do hoat dong
nudi thiry san 1dng bé tap trung tai ving bién. Trén
co so tong quan tai liéu, nghién ctru dé xuat
phuong phép thiét ké thi nghiém, danh gia hiéu qua
xtr 1y chét 6 nhiém hitu co va dinh dudng ctia md
hinh nuoi trong thiy san da bac dinh dudng
(IMTA).

2. TONG QUAN TINH HINH NGHIEN CUU
NGOAINUOGC

Trong qua trinh nudi thiy san 16ng bé tap trung tai
cac vung bién, cacbon hitu co duoc thai ra dudi
dang thirc an thira va trong phan ca. Wu (1995) da
tong két rang 80 - 84% cacbon trong thirc an duoc
thai ra moi truong, voi khoang 23% tich tu trong 16p
tram tich bén dudi 1ong nuédi [13]. Theo Pearson va
Black (2001), lugng cacbon hitu co dugc thai ra
khodng 29 - 78% (4,1 - 78 g cachon/m’/ngay) [14].
Theo Wu (1995) [13], Islam (2005) [15], Pittenger
va nnk (2007) [16], tinh trung binh trén toan cau cd
20 - 463 kg ni to va 5 - 80 kg phét pho dugc thai ra
trén mot tin ca duoc nudi.

Theo Yang, C.Z. va L.J. Albright (1994) [17], tai
Scotland cé khoang 50.000 tAn chit thai dugc tao
ra tir 16ng nudi c4 hdi phat thai truc tiép ra bién,
turong duong véi nude thai ciia khoang ba phan tur
dan s Scotland.

Theo Md. Shahidul Islam (2005), nudi 1ong bé trén
bién thudng duoc dic trung boi mirc do tuong tac
cao voi moi truong va c6 kha ning tao ra mot
lugng 16n chit thai duoc thai truc tiép ra moi
truong bién. Viéc phat trién nuéi trdng thuy san
16ng bé quy mé 16n tao ra mot lugng 16n chit thai
hitu co, dinh dudng dugc thai ra moi trudng ven bién.
Nghién ciru cho thiy c6 t6i 81,5% ni to va 85,7%
phét pho duoc thai vao méi truong cho mdi tin ca
duoc nudi va chi co 18,5% ni to va 14,3% phdt pho
duoc tao ra dudi dang sinh khdi ciia ca [18].

Xinxin Wang va nnk (2012) da dinh luong ty 1&
phat thai cacbon, ni to va phét pho tir cac trang trai
c4 hoi tai Na Uy dé danh gia anh hudng méi truong
dbi v6i cac ving nuée xung quanh va tiém ning
cho nudi trong thuy san da bac dinh dudng
(IMTA). Trong tong lugng thirc an dau vao c6 70%
cachon, 62% ni to va 70% phdt pho dugc thai ra
mdi trudng nudce, xap xi lugng thii ra hang nim
khoang 404000, 50600 va 9400 tan cacbon, ni to
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va phdt pho tuong mg (véi tong sb san lugng ca
hdi 1a 1,02 x 10° tan) [19].

Muhammad Junaidi va nnk (2019) da udc tinh
luong chét thai hitu co dé phat trién nudi tom hum
(hé théng nuéi 1dng) ¢ huyén Béc Lombok, tinh
Tay Nusa Tenggara, Indonesia, cu thé 13, tom ham
duoc nudi trong 16ng ludi ndi trong 6 thang tao ra
chit thai phat tan vao ving nudc 1a 213,58 kg ni to
va 44,07 kg phdt pho; chét thai do con nguoi phat
sinh ra la 18562,00 kg ni to va 88793,96 kg phdt
pho. Tir cac két qua nghién ctru, tap thé tac gia da
dé xuat so lwong 16ng nudi tdom hum ph hop dé
tranh va giam thiéu nguy co gdy 6 nhiém moi
truong tai khu vue nuéi [20].

Dua trén tiép can sinh thai va hiéu biét vé kha nang
tai tao va loc sinh hoc ty nhién ctia hé sinh thai sé
dem lai hiéu qua bén viing, giam thiéu t6i da chi
phi mdi truong do phat thai cac chat 6 nhiém tir
hoat dong nudi 1ong bé trén bién. Neori va cs.,
(2004) da dé xuat mo hinh nudi sinh thai tong hop
da bac dinh dudng (Integrated Multi-Trophic
Aquaculture - IMTA) [21]. Nudi tong hop da bac
dinh dudng (IMTA) la mdt khai niém dugc mo
phong theo chirc niang vén c6 ciia chudi thic an
trong moi truong bién. Theo do6, trong chudi thic
an, mot loai ludn tim dwoc phd thirc dn phi hop tir
chit thai do loai khac tao ra. Thudt ngir IMTA
dugc sir dung trong truong hop san pham phu (chat
thai) cia mot loai dugc tai st dung va trd thanh
dau vao (phan bon, ngudn thic dn va ning luong)
cho céc loai khéac.

IMTA c6 thé duoc st dung dé chi kha ning tai sir
dung c4c chat dinh dudng tiém ning nay bang viéc
nudi bd xung nhitng lodi nudi c6 gia tri kinh té
thich hop. Nhirng loai nay c6 thé ngan chin va hip
thu chat thai c6 ngudn gdc tir nudi trong thuy san
(c& hitu co va vo co) khi dugc nudi trong cing voi
céc loai ca an tap [21-23]. Nudi trong thity san
bang mo hinh IMTA vuot trdi so v&i nudi ghép
thong thuong vé mat xtr Iy méi truong [24]. Cac
loai rong Ulva rotundata, Ulva gutis va Gracilaria
gracilis da dugc nudi cung véi ca Vuge va cho
thdy ching 13 nhitng b6 loc sinh hoc hiéu qua cac
mudi phét phat (PO,¥) [25] va amoni (NH,") [26]
tor nude thai.

Borges va cs. (2005) da khao sat mot md hinh
IMTA quy m6é nhé cua ca (ca Vuogc -



Dicentrarchus labrax va ca Bon - Scophthalmus
maximus), Ngao (Tapes decussatus) va ba loai vi
tao (Isochrysis galbana, Tetraselmis suecica va
Phaeodactylum tricornutum) véi muc dich 1a nuéi
céc loai nay trong nudc thai tir ca dé lam thirc an
cho Ngao. Céc két qua nghién ciru cho thay, ca ba
lodi vi tao déu phat trién t6t va gop phan lam sach
nudc thai. Cac vi tao nay déu lam giam luong
NH,", NO3 va PO,* tir nudc thai ddu ra [27].

Qian (1996) tién hanh nuoi két hop giira rong Sun
Kappaphycus alvarezii va Trai ngoc tai vinh Lian,
tinh Hai Nam (Trung Qudc) [28]. Két qua nuoi két
hop cho thay, toc do hap thu ni to cia rong ting
trong x0 ¢6 cho thém mubi dinh dudng (ham luong
ni to tong sb do rong hip thu chi 0,04 mmol/gio,
trong khi d6 dat 0,3 mmol/gio trong x6 ¢ cho thém
mubi dinh dudng). Két qua cho thdy, ty 1¢ thai cac
chit chira ni to cua 80 con Trai ngoc sau 6 gid la
NH,": NO;: NO, = 25:20:1 twong duong véi toe do
hap thu ni to ciia 50g rong chi sau 1 gio: NH,": NO5~
: NO, = 26:15:1. Két qua cho thay, rong bién hip
thy ion NH," nhanh hon cac ion khac (NO3, NO,).

Nhu vay, tir cac két qua nghién ctu trén thé gidi
cho thdy, vin dé 6 nhi®m céac chét hitu co va dinh
dudng tir hoat dong nudi thuy san 1dng be tap trung
dd dugc quan tdm va nghién ciru. Nubi két hop 1a
mdt hinh thirc nuéi phd bién & nhiéu qudc gia trén
thé gidi vi n6 nang cao tbi da hiéu suét sir dung mat
nude. Mot lugng 16n chét thai cua d6i tugng nudi
nay s& 1a ngudn thirc an rat t6t cho di tuong kia, tir
d6 1am sach méi truong nude, giam 6 nhiém, giam
chi phi san xuit va ting tong nang suit thu hoach
ctia mot vu nuoi.

3. TONG QUAN TINH HINH NGHIEN CUU
TRONG NUOC

O Viét Nam hién chwa c6 nghién ctru chuyén sau
vé xir 1y cac chat 6 nhiém hitu co va dinh dudng
phét sinh tir hoat dong nuoi 1ong beé tap trung. Tuy
nhién, trong nhimg nim gin ddy da c6 mot sb
nghién ctru da duoc thyc hién vé nudi két hop cac
dbi twong hai san dé huéng dén mot nganh nuéi
trdng thuy san bén vimng nhdm cai thién moi
truong. Nam 2001 - 2003, Nguyén Thi Xuan Thu
da thyc hién dé tai "Nuoi két hop Hai sim cat voi
tom Su dé cai thién moi truong” do SUMA tai tro.
Dé tai nay cho thiy loi ich clia Hai sim trong viéc
xir Iy nén ddy ao nudi tom Su rat ¢6 kha quan.
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Két qua thi nghiém nuoi két hop 6c Huong, Hai
sim va rong bién do Pham M§ Dung (2003) thuc
hién da cho thdy rang ham lugng ni to trong nudc &
céc 16 thi nghiém c6 rong bién thap hon so véi cac
16 khong c6 rong bién. Trong qua trinh nudi, ham
luong ni to trong 16 nudi ¢ Huong ting dan va dat
cuc dai 14 0,04 mg/l vao cudi thoi gian thi nghiém.
Trong khi @6, & 16 nuéi két hop 6c Huong va Hai
sam, ham lugng ni to dat 0,02 mg/1. Déi voi 16 nubi
két hop 6¢ Huong v6i Hai sdm va rong Cau ham
lwong ni to tai thoi diém nay 1 0,002 mg/L va rong
Sun la 0,007 mg/L [29].

Nghién ciru ctia Nguyén Thi Mai (2010) da chi ra
rang nudi c4 10ng bién tai Van Pon, Quang Ninh
lam ting ham luong ni to trong nudc va trim tich
theo thoi gian nudi. Udc tinh, hoat dong nay da
thai ra 194,4 tan ni to, trong d6: Ca Song (114,5
tan), c4 Gio (57 tin), ca Hong M (23 tan) [30].

Theo Cao Thi Thu Trang (2012), tai khu vuc nudi
16ng bé thudc dao Cat Ba (Hai Phong), mdi trudng
nudc dang bi 6 nhiém thé hién qua ndng do dinh
dudng cao hon gia tri gidi han va c6 chiéu hudng
gia ting nhanh theo thoi gian, ddng thoi ndng do
O0xy hoa tan trong nudc tai mot s6 diém thu mau
giam thap, dudi ngudng cho phép. Chi sb da dang
loai thyc vat phu du thip da phan 4nh méi truong
nudce bi 6 nhidm boi cac chét hitu co [31].

Nghién ctru cia Lé Tuin Son (2014) vé nudi ca
16ng tai Cat Ba (Hai Phong) cho thdy, chat luong
nuée & day 6 nhiém tir hoat dong nudi ca, amoni
tang 1,05 1an so v6i quy chuan k¥ thuét qudc gia vé
chit lwong nuéc bién  (QCVN 10-
MT:2015/BTNMT). Chi sé chit lugng nuéc
(CCME-WQI) tir 46 dén 61 vao mua mua, cho
thdy nudc 6 nhiém do chat hitu co va dinh dudng
tang cao tir nudi trong hai san, du lich va nude thai
tir dat lién [32].

Nghién ciru vé hién trang va anh huéng ciia hoat
dong nuoi 1ong bé dbi véi chat lugng moi truong
tram tich vinh Viing Ro, tinh Phu Yén da duoc
Hoang Trung Du coéng bd nam 2015. Két qua
nghién ctru cho thiy: Téng ham lugng chét hitu co
(TOM) gitra cac vung nuodi khong cé sy chénh Iéch
nhiéu, trung binh 1a 71,04 + 7,52 mg/g, dao dong
tir 52,92 dén 75,56 mg/g. DO sdu cot mau khong
anh huong dén sy thay d6i ham luong TOM, tong
cacbon hitu co (TOC) va tong phét pho (TP) tai



ving nudi va ngoai ving nudi. Ham lugng tong ni
to (TN) ¢6 xu hudng ting dan tir 16p tram tich phia
dudi 1én 16p phia trén, tir 6 cm 1én dén mat (0 cm)
& ca hai cot tram tich [33].

Theo Nguyén Van Quynh Boi (2016), ty 1& phat
thai chat hitu co va dinh dudng phy thudc vao dang
thirc an st dung, hé ) chuyén ddi thtre an cua d6i
tuong nudi, ché do cho an. Ty 1& phat thai so voi
luong cung cép thirc an dau vao (ca ¢ dang dinh
dudng hoa tan va lo Iung) cua ni to 1a 52% - 95%
(33 - 44 kg/tan c4), ctia phét pho 1a 34% - 82% (1,8
- 4,9 kg/tan ca) [34].

Ddi v6i nuéc ta ndi chung va tinh Quang Ninh ndi
riéng van chwa c6 cac nghién ciu cu thé vé giai
phéap dé xur ly va khic phuc & nhidm cac chét hitu
co va dinh dudng tir hoat dong nudi 1dng bé tap
trung tai cac vang bién. Do d6, nghién ctu, xay
dyng mo hinh nudi 16ng bé sinh thai tich hop da
bac dinh dudng nham gdp phan dé& xuét giai phap
giam thiéu 6 nhidm méi truong, nang cao gia tri va
chat luong san pham trén cung don vi dién tich
nudi bién ma khdng pha v& canh quan thién nhién,
mdi truong sinh thai tai ving bién Quang Ninh la
rat can thiét va cap béach.

4. PE XUAT PHUONG PHAP THIET KE THI
NGHIEM PANH GIA HIEU QUA XU LY
CHAT O NHIEM (HUU CO VA DINH
DUONG) CUA MO HINH NUOI IMTA

Trién khai mé hinh (tai diém nu6i) s& bd tri cac thi
nghiém cho ca 4 d6i tugng nudi 1a dbi twong ca dir
an tap, ddi tegng dn mun ba hitu co, dbi tugng dn
loc va ddi tuong hép thu dinh dudng hoa tan. béi
v6i mdi ddi trong nghién ctru s& tién hanh lap lai 3
thi nghiém & 3 giai doan phat trién khac nhau (Giai
doan méi tha nudi, giai doan gitra qua trinh nudi va
giai doan trudc thu hoach).

4.1. Thi nghi¢m dao thai chit 6 nhiém hiru co va
dinh duéng cia cac dbi twong in tap (ca dir: ca
Gid, ¢4 M, ca Hong)

Thi nghiém nay dwoc lap lai 3 lan dai dién cho 3

giai doan phat trién:

- Thi nghiém 1: Pugc thuc hién sau khi tha cac ddi
tuong nudi vao 1ong 1 tuan dén 10 ngay.

- Thi nghiém 2: Puogc tién hanh sau khoang 6 - 9
thang nudi.
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- Thi nghiém 3: Pugc tién hanh sau 12 - 16 thang
nuoi.

Tat ca cac lan thi nghiém déu tién hanh trong 24h,
tir 6h sang hom truéc dén 6h sang hom sau. Sir
dung 4 bé thi nghiém c6 dung tich 200 lit. Nudc
bién duogc lay tryc tiép tai ving nudi va cho vao
mdi bé thi nghiém. Sir dung 3 bé dé lam thi nghiém
va 1 bé lam bé d6i ching. Nudc bién cho vao trong
bé duoc do cic thong s6 moi truong ban dau la
nhiét d6, pH, DO, d6 mudi, COD, BODs, TSS,
TOC, NH,*, PO,%, NO3, NO,, téng ni to va tong
phdt pho. Nudc trong bé duge b tri hé thdng suc
khi nhe. Tai mdi bé thi nghiém tha 5 ca thé (mdi bé
thi nghi¢m tha 1 loai khac nhau) va khong tha vao
bé d6i chimg. Thu cac mau sau 12 tiéng va 24 tiéng
trién khai thi nghiém.

Sy tang giam chit 6 nhiém hitu co va dinh dudng
(DO, COD, BODs, TSS, TOC, NH,*, PO,*, NO3,
NO,, tong ni to va tong phdt pho) trong cac bé
duoc tinh theo theo cong thuc:

C:(Cz - Cl) - (C’Z_C’l)!
trong do:

C: - ham lugng chit 6 nhidm hiru co va dinh dudng
ban dau;

C, - ham lugng chit 6 nhidm hiru co va dinh dudng
ltc sau trién khai thi nghiém;

C’; - ham luong chit 6 nhidm hitu co va dinh
dudng trong bé d6i chung luc dau;

C’, - ham luong chit 6 nhiém hitu co va dinh
dudng trong bé ddi ching luc sau trién khai thi
nghiém.

4.2. Thi nghiém dao thai cac chit 6 nhiém hiru
co va dinh dudng cia cac déi twong in mun ba
hitu co (Cua, ca Dia Cong, Hai Sam, cd Hoi,
Céu Gai)

Thi nghiém nay cting duoc lap lai 3 lin dai dién
cho 3 giai doan phat trién giéng ddi tugng an tap.
Céc thi nghiém cling thyc hién tuong tu véi dbi
tugng an tap. Tuy nhién bé thi nghiém (6 bé) sé sir
dung bé c6 dung tich nhé hon, dung tich 50 lit. Mi
bé thi nghiém tha 10 c4 thé (mdi bé thi nghiém tha
1 loai khéac nhau) va khong tha vao bé ddi chimg.
Céch thirc thu mau va do cac thong sb moéi truong



cling twong tu véi thi nghiép ddi véi cac dbi twong
an tap.

Sy tang giam chat 6 nhiém hitu co va dinh dudng
(DO, COD, BODs, TSS, TOC, NH,*, PO,*, NO;,
NO,, tong ni to va tong phdt pho) trong cac bé
duogc tinh theo theo cong thirc:

C=(Cz- Cy) - (C-Cy),
trong do:

C. - ham lugng chit 6 nhidm hiru co va dinh dudng
ban dau;

C, - ham lugng chit 6 nhidm hiru co va dinh dudng
luc sau trién khai thi nghiém;

C’; - ham luong chat 6 nhiém hitu co va dinh
dudng trong bé d6i chung luc dau;

C’, - ham luong chat 6 nhiém hitu co va dinh
dudng trong bé ddi chimg luc sau trién khai thi

nghiém.

4.3. Thi nghi¢ém hip thu min bi hiru co ciia cac
ddi twong An min ba hiru co (Cua, ca Dia Cong,
Hai Sam, ca Héi, Cau Gai)

Thi nghiém nay ciing dugc lap lai 3 lan dai dién
cho 3 giai doan phat trién. Mdi lan thi nghiém sir
dung 6 bé c6 dung tich 50 lit va thyc hién trong
24h. Nué6c danh cho thi nghiém duoc 14y truc tiép
tai vang nudi va c¢6 bd tri suc khi nhe trong thoi
gian thi nghiém. Mdi bé thi nghiém tha 10 c4 thé
(mdi bé thi nghiém tha 1 loai khac nhau) va khong
tha vao bé dbi chung. Lugng mun ba hitu co duogc
cho vao cac bé thi nghiém co trong lugng 5 - 20 ¢
tly vao giai doan phat trién. Dbi v6i bé dbi chimg
thi s& khong cho mun ba hitu co vao. Cac thong s6
moi trrong ban dau va két thac thi nghiém s& dugc
tién hanh do nhanh (nhiét 46, pH, DO, d6 muéi).
Méu min ba hiru co sau khi két thiic thi nghiém
cling s€ dugc thu.

Tinh toén lugng hip thu mun ba hitu co theo cong
thuc:

M = (Ml - M2) - M’z,
trong do:
M; - lugng mun ba hitu co ban dau;

M, - Iugng mun ba hitu co sau khi thi nghi¢m;
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M’; - lugng mun ba hitu co sau thi nghiém & bé dbi
chung.

4.4. Thi nghiém khi ning in loc ciia cic doi
twong in loc (Hau Pai dwong, ca Ming, Vem
xanh)

Thi nghiém nay 1ap lai 3 1an dai dién cho 3 giai doan
phét trién. Tai mdi giai doan tién hanh thi nghiém
kha ning loc cua dbi tugng an loc trong 24h.

4 bé c6 dung tich 100 lit dugc sir dung dé lam thi
nghiém vai hé thdng suc khi nhe. Nude dung cho
thi nghiém dugc 13y truc tiép tai khu vuc nuéi va
thi nghiém ciing tién hanh truc tiép tai khu vuc
nudi. 10 ca thé s& dugc tha vao bé thi nghiém (mdi
bé thi nghiém tha 1 loai khac nhau) va khong tha
d6i voi bé dbi chimg. Cac thong sé moi trudng s&
dugc do 1a nhiét do, pH, DO, d6 mudi, mau sinh
vat phu du, tong ni to, tong phét pho, NH,*, PO,*,
NOs, NO,, TOC, TSS, COD, BODs ban dau va
sau khi két thac thi nghiém ciing s& dugc thu & ca
bé thi nghiém va bé ddi ching va s& dugc phan tich
dé phuc vu tinh toan.

Toc d6 loc cta cac doi tugng an loc dugce xac dinh

theo cong thirc cua Coughlan (1969):

v, 1n(g—2)
CR=—7—
trong do:
CR - tdc d6 loc cua cac dbi tugng an loc (lit);
V - thé tich nude thi nghiém (lit);

Co, Ci- ham luong cac thong sé phén tich tai thoi
dlém to va ty;

t, - thoi diém ban dau;

t; - thoi diém két thirc;

T - thoi gian thi nghiém (T=t; - t;).

4.5. Thi nghi¢ém kha ning hip thu dinh duong
hoa tan ciia rong bién (rong Sun, rong Céu)

Thi nghi€ém nay cling thuc hién 13p lai 3 lan dai
dién cho 3 giai doan phat trién cia rong. Thi
nghiém nay ciing thyuc hién trong 24h, 3 bé c6 dung
tich 100 lit dugc su dung dé tién hanh thi nghiém.

Nuéc bién dung cho thi nghiém duoc 13y truc tiép
tai mo6 hinh nudi va bd tri thi nghiém ngay tai mo



hinh nudi. Str dung 2 bé dé lam thi nghiém, mdi bé
tha 200 g rong bién (mdi bé thi nghiém tha 1 loai
rong khac nhau). Bé ddi ching sé khong tha rong
bién vao. Cac thong s moi truong s& dugc do
nhanh & thoi diém bat dau va két thuc thi nghiém.
Céc mau dinh dudng hoa tan (tong ni to, tong phot
pho, NH,*, PO,*, NO3, NO,) ciing s& duoc thu &
thoi diém bat dau, sau 12h thi nghiém va khi két
thac thi nghiém.

Kha ning hap thu dinh dudng hoa tan cua rong
bién duoc tinh theo cong thc:

Ch=(Ci-Cy) - (C’-Cy),
trong do:

C: - ham luong dinh dudng ban dau; C, 1a ham
luong dinh dudng ltc sau;

C’; - ham luong dinh dudng trong bé dbi chimg luc
dau;

C’, - ham luong dinh dudng trong bé dbi ching lic
Sau.

4.6. Thiét ké va thyc hi¢n md hinh nudi tai mot
6 10ng nudi

Sau khi c¢6 két qua phan tich va danh gia céc thi
nghiém cho ca 4 dbi twong nudi (ddi twong ca dir
an tap, ddi tegng dn mun ba hitu co, ddi tugng dn
loc va dbi twong hép thu dinh dudng hoa tan) s&
thiét ké va thyc hién moé hinh nudi tai mot 6 1dng
nudi (sé luong ca thé nudi cia cac ddi tuong nudi
s& can cir vao cac két qua danh gia ¢ cac thi
nghiém).

+ Thiét ké mé hinh nuéi (hinh 1 va hinh 2).

- Vit liéu lam léng: Lam l(“)ng béng vét liéu HPDE
(High Density Polyethylene).

- Kich thude 16ng nudi: 3 x 3 x 3 m. Tong thé tich
1 16ng 13 27m*

- Tong dién tich ctia mo6 hinh nuéi: Tuy thudc vao
quy md va dién tich ciia cac ho nudi san c6 trén dia
ban dé thiét k¢ dién tich m6 hinh

- Vung dém va ving nudi cac d6i twong an loc va
hép thy dinh dudng hoa tan ¢ dién c6 chiéu ngang
1a 2m va chiéu dai theo hién trang léng nuoi hién
c6 cua nguoi dan.
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- Ving day duéi hé théng 1ong nudi dugc tha nudi
céc ddi tuong an mun b hitu co va thirc an thira
trong qua trinh nudi cac ddi tuong an tap co dién
tich bang véi dién tich 6 1ong.
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L4 Long nudi dbi tugng ca dir

|:|Vt‘1ng dém sinh thai

meg nudi d6i tuong an loc

mvung nudi ddi twong hap thy dinh dudng
hoa tan

Hinh 1: Mé hinh nuéi téng hop da bdc dinh dudng
(mdt cdt ngang)

Sinh vt dn loc

/ Rong biérx
° L e

Large POM

Sinhvitan
mun bi

Small POM. Vung dinh dudng

Hinh 2: Mé hinh nuéi téng hop da bdc dinh dudng
(mat cat dirng)

Large POM: Vit chét lo limg dang hat 16n (thte an

thtra, phan), Small POM: Vit chét lo Iung dang hat
nho [35].



Bdng 1: S6 heong mé hinh nuéi

. M6 hinh | M6 hinh M6 hinh
Doi twgng . . .
nuoi 1 nuoi 2 nubi 3
Ca dir C4 Gid Ca M Ca Hong
Mun  ba | Cé Dia | C& Hoi, Clu cai
hitu co cbng, Cua | Hai sim &
y Hau Pai | Vem C? Mang?
Anloc Hau Pai
duong xanh
duong
Hip  thu
dinh dudng| Rong Cau | Rong Sun | Rong Céu
hoa tan

Trong bang 1, 4 d6i twong nudi & 4 phd thic an
khac nhau, mo phong theo chudi thirc an trong tu
nhién nhu mdt hé sinh thai don gian, dam bao
khong c6 hién tugng canh tranh thic dn, khéng
gian sdng ciing nhu tudn tha theo dong van chuyén
vat chat trong chudi thirc dn. Chat thai ciia loai nay
1a ngudn thirc 4n cia loai khac.

4.7. Thu va biao quan miu trong qua trinh trién
khai md hinh

Trong qua trinh trién khai mé hinh s& tién hanh thu
méiu moi truong dinh ky dé danh gia su bién dong
clia cac théng sb moi truong ciing nhu chat lugng
moi truong nudc trong vong 1 nam (12 thang).
Dinh ky 1 thang thu mot lan vao ky nudc rong. Cac
thong s6 moi truong nude: Nhiét do, pH, DO, do
mudi, COD, BODs, TSS, TOC, NH,*, PO,*, NO5,
NO,, tong ni to va tong phdt pho, chlorophyll-a,
do trong s€ dugc thu tai 04 vi tri thyc hién thi
nghiém: Trong 16ng nudi cac ddi twong an tap,
vung dém sinh thai cia md hinh, khu vyc nude bén
ngoai ving nuéi va & mot hé thong 1dng bé 1an cén
(16ng nuéi khong ap dung mé hinh nuéi da béc).

5. PHUONG PHAP HO TRQ PANH GIA
HIEU QUA GIAM THIEU CHAT O NHIEM
(HU'U CO VA DINH DUONG) CUA MO HINH
NUOI

5.1. Phwong phap tinh chi s6 6 nhiém hiru co

Str dung chi s6 6 nhiém hitu co (Organic Pollution
Index - OPI) dé danh gia hiéu qua xir 1y chét 6
nhiém hiru co cia mé hinh nudi. Chi sé OPIL, 1a chi
s6 xac dinh muc d6 6 nhidm cac chét hiru co cua
mdt ving nude dya trén két qua khao sat va phan
tich cua 4 théng s chit luong nude gém: Nhu ciu
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oxy hda hoc (COD), DO, DIN (ni to v co hoa tan)
va DIP (phdt pho vo co hoa tan) [36-38]. Thang
diém danh gia OPI dugc chia thanh 4 mirc: Rét tot
(< 0 diém), t6t (0 - 1 diém), 6 nhidm (1 - 4 diém)
va 6 nhiém nang (4 - 5 diém).

5.2. Tinh chi s6 dinh duéng (TRIX)
Chi s6 TRIX duoc tinh toan dua trén cong thirc sau

[39].

TRIX =

[log,,(PO;” xTN x Chlax D%0,) +a]
b 1

trong do:
Chla - ndng d6 chlorophyll-a trong nude (pg/L);

D%0O, - do 1&ch gitra DO do dugc va DOpszg noa O
nhiét d6 xac dinh (%);

TN - ndng do tong ni to trong nude (pg/L);
PO,¥ - ndng d6 PO, trong nudc (ng/L);

Céc tham s a=1,5 va b = 1,2 1a cac hé sb duoc dé
xuat boi Giovanardi va Vollenweider (Giovanardi
F. and Vollenweider R.A, 2004) dé c¢6 dinh chi sé
gi6i han dudi, vira dé c6 dinh thang do tir 0 toi 10.

Bdng 2: Phdn logi mirc dg phii dwdng theo chi sé

TRIX
Piém TRIX Mikc d§ phii dudng
0-4 Nghéo dinh dudng
4-6 Trung dudng
6-8 Phu dudng
>8 Siéu pht dudng

Chi s6 dinh dudng dugc tinh cho 12 thang thu mau
dinh ky tai 16ng nuoi thi nghiém va mét hé théng
16ng bé 14n can nhim danh gia hidu qua giam thiéu
chét 6 nhim hiru co ciia mé hinh nudi.

6. KET LUAN

Tai Quang Ninh, c6 c4c hinh thirc nuéi trong thuy
san trén bién cho cac d6i twong nudi khac nhau la
nudi 1ong bé thudong sir dung cho nudi ¢4, nudi gian
bé thudng sir dung cho nudi nhuyén thé hai manh
v6. Hoat dong nudi thuy san 16ng bé trén bién cb
tac dong tiéu cuc dén moi truong, thé hién & bén
khia canh 1a chéit lugng nudc bién bi thay déi,
anh huong dén chit luong trdm tich day, anh




huong dén doi sdng sinh vat bién, sir dung hoa
chit trong hoat dong nudi lam anh huong dén
moi truong bién.

Nubi 16ng bé phat thai ra lugng chat hitu co, chii
yéu tir thirc an thira, sy bai tiét cua ca va phan thai
ra cua ching. Cac qudc gia trén thé gidi da ap dung
mo hinh nuéi sinh thai tong hop da bac dinh dudng
(IMTA) dé xir 1y 6 nhidm chat 6 nhim hiru co va
dinh dudng phat sinh tir hoat dong nuoi thuy san
16ng bé tap trung. DSi véi nudc ta ndi chung va
tinh Quang Ninh néi riéng van chua c6 cac giai
phap cu thé nao dé xir 1y va khic phuc 6 nhidm cac
chat hiru co va dinh dudng tir hoat dong nudi 1ong
bé tap trung. Viéc tng dung tri thirc vé sinh théi
mdi trudng, dic biét 1a nguyén ly tudn hoan trong
ving dém sinh thai dé c6 duoc giai phép khoa hoc
cong nghé tbi wu, dam bao hai hoa va dat dugc
muc tiéu kép 1a phét trién nudi 1ong be dat hiéu qua
kinh té cao tao sinh ké cho nguoi dan, dong thoi
dat muc tiéu bao vé va cai thién méi truong, tir do
phat trién bén vitng ving nudi 16ng bé tai tinh
Quang Ninh.

Céc thi nghiém danh gia hiéu qua xa ly chat 6
nhiém (hiru co va dinh dudng) cia md hinh nudi
IMTA, bao gom: thi nghiém dao thai chat & nhim
hitu co va dinh dudng cua cac dbi tuong an tap (ca
dit: ca Gio, cd MU, ca Hong); thi nghiém dao thai
cac chét & nhidm hitu co va dinh dudng cua cac ddi
twong dn mun ba hitu co (Cua, ca Dia Cong, Hai
Sam, ca H6i, Cau Gai); thi nghiém hip thu mun ba
hitu co ctia cac ddi twong dn mun ba hitu co (Cua,
cad Dia Cong, Hai Sam, ca4 Héi, Cau Gai); thi
nghiém kha nang an loc cua céac déi tugng an loc
(Hau Pai duong, ca Mang, Vem xanh); thi nghiém
kha ning hap thy dinh dudng hoa tan cua rong bién
(rong Sun, rong Cau). Ap dung cac phuong phap
tinh chi s6 6 nhidm hitu co va chi s6 dinh dudng
nhim danh gia hiéu qua giam thiéu chat 6 nhidm
hitu co va dinh dudng cia mé hinh nudi.

Ap dung m6 hinh nudi tong hop da bac dinh dudng
dam bao tinh logic cta khoa hoc vé mit sinh thai
ciing nhu dam bao chét lwong méi trudong ving
nudc nudi.

Lé&i cam on: Tap thé tac gia xin bay t6 loi cam on
ti ban cha nhiém dé tai "Nghién ciru dé xudt gidi
phap giam thiéu & nhiém chat hitu co va dinh
dwong phat sinh do hoar déng nudi thiy san long
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bé tgp trung tai ving bién Quang Ninh (ma sb:
VAST07.05/24-25)" di hé tro dé hoan thanh bai
bao nay.
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