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Tém tat ; Két qua udc tinh lugng cac chét thai N, P tr hoat dong nuoi léng bé tai vinh Bén Béo
cho thdy c6 t&i 91% N va 90% P trong tong lwong cac thanh phan N, P dau vao (qua thirc n) bi
mat vao moi truong. Luong thai twong tng 1a 323,5t N va 37,3t P trong mot vu nudi véi san luong
c4 14 982.,9t. Lugng N dugc thai ra dudi dang vo co hoa tan (DIN) chiém 48% tong lugng N trong
thire an dugc st dung, lugng P duoc thai ra dudi dang vo co hoa tan (DIP) chiém 21,5% téng
luong P trong thirc 4n st dung. Lugng N thai ra du6i dang hiru co rén (PON) chiém 43% tong
lwong N trong thire an st dung, luong P thai ra dudi dang hitu co rin (POP) chiém 68% tong lugng

P trong thirc an sir dung.

Tur khoa: Nudi, ca, dinh dudng, vo co, hitu co, hoa tan, ran.

1. Pit van dé

Chat thai tir cac hoat dong nudi trong thuy
san chu yéu 14 thirc an thira VA cac san pham bai
tiét cua sinh vat. Tuy thudc vao mirc do san
xuit, kha ning dong hoa ciia khu vuc, cac chat
thai nay co thé gdy ra nhiing tac dong dén chét
lwong nudc va tram tich. Vi cac tac dong xau,
moi truong cd thé bi 6 nhiém, ning suit nudi
trong bi suy giam, ning lyc clia ving nudc tiép
nhan bi hiy hoai.

Dé danh gia duoc kha nang chiu tai cia moi
truong, nhitng tic déng modi truong cua hoat
dong nudi trude hét cin phai co cac thong tin vé
chat thai, lwong thai phat sinh tir hé théng nuoi.

Bén Béo 1a mdt trong nhimng khu vuc nudi
trdng thuy san thudc dao Cat Ba c6 muc do tap
trung 16ng bé nhidu nhét. Sé lwong cac bé nudi
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& day chiém 63% tong sb lugng bé nudi quanh
khu vuc dao. Téng dién tich cac bé nudi khoang
6ha trén 10ha dién tich mat nudc co thé nuoi
trong [1]. Véi mat d6 phat trién nhu vy, kha
nang 6 nhiém rét de xdy ra. Ba c6 nhiing bao
C&0 tir nguoi dan vé biéu hién ca chét do ngat
khi va ca nuo6i cham 16n.

Bai bao nay la nhiing két qua budc dau
trong viéc danh gia hiéu qua cia hoat dong nuoi
va ap luc tr hoat dong nuodi lén modi truong
thong qua cac danh gia vé dong thai va luong
thai phat sinh tir hé thong nuéi.

2. Tai liéu va phuwong phap nghién ciru

2.1. Udc tinh dong thai dinh dudng tir hoat
dong nudi trong dwa trén cdn bang vt chat
trong cd va hé thong nudi trong

Theo nguyén tic can bang khéi luong thic
an dugc ca lay vao (Iy) s€ bang tong lugng thirc
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in dugc ca dong hoa (As) cong voi lugng chit
thai ran (phan) ma ca thai ra méi truong (Fy).
Luong thirc an duge dong héa mot phan s&
duoc sir dung dé xay dung mé té bao, phan cf)n
lai dugc dao thai qua mang va qua nudc tidu.
Do @06, If c6 thé duogc biéu dién nhu sau:

le= As+ Fe=Ge + B¢+ Fy @
trong do, Gy la sy tang truéng va duy tri sinh
khoi, E¢ 1a luwgng bai tict.

Luong thirc an dugc ddng hoa trén luong
thirc an dugc cé an vao dugc goi la hi¢u suat
dong hoa (AEg). Hi¢u suat dong hoa N, P trong
thirc an cé thé dugc xac dinh bang cong thirc:

AE; = Adl; 2

Theo do, lwong N, P dugc ca déng hoa s€
duoc su dung cho su sinh truong va ting trong
lugng co the, dong thoi cling duge gidi phong
ra moi truong qua qué trinh hoé hap va bai tict
cua sinh vat.

Hiéu suét ting trudng cia sinh vat (GEy) la
mot dai lugng sinh thai, c6 thé duoc xac dinh
dua trén san lugng sinh khoi va Iugng thic an
duoc tiéu thy trén cung mét don vi.

GE; = Gills 3)

Hiéu suat tang truong dbi voi cac thanh
phan N, P cling tuong tu nhu vay.

Néu C thuong duogc giai phong dudi dang
CO; qua qua trinh h6 hap thi N va P cha yéu
duoc ca giai phong duoi dang amoniac (NHs,)
qua mang va PO,> trong nudc tiéu. Luong cac
thanh phan dinh dudng bi dao thai dugc xac
dinh béi lugng dinh dudng dugc dong hoa trir
di lugng dinh dudng dugc giit lai trong sinh
khoi theo phuong trinh:

= A Gf (l X AE) Gf (4)

Trong do, 1 1a tong lugng cac thanh phan N,
P trong thirc an dugc ca lay vao. AE la hiéu
suat dong hoa doi voi moi loai. G 1a lugng N, P
c6 trong sinh khoi khi thu hoach va dugc xac
dinh boi ham lugng N, P c6 trong ca nhan voi
san lugng ca thu hoach.

Trong tong luong thirc an ma ca an vao,
phan khoéng dugc ti€u hoa s€ dugc bai tiét ra

moi truong dudi dang chéat thai rin (phén).
Luong chét thai nay co thé duge wdc tinh nhu
sau:

Fr=lr— A= I x (1-AEy) )

Dbi voi mot hé théng nudi trong, luong cac
chat thai thoat ra, ngoai nhiing san pham dao
thai tr ca con c6 thém lugng thirc dn thura va
luong ca chét. Trong nghién ctru ndy luong ca
chét khong duoc tinh dén vi ti 16 ca chét chu
yéu tap trung trong 1 dén 2 thang dau khi giong
moi tha nén luong vat chat thai ra khong dang
ké. Hon nira, ca chét con dugce st dung lai lam
thitc an cho ca nudi nén lugng phat thai khong
tao ra dong vat chat riéng trong hé théng. Vi
vay ngudn vat chét ran tir thizc an thira 12 dong
thai duy nhat gép phan vao dong thai chung.
Téng luong dong thai nay c6 thé chiém toi 20
dén 40% téng lugng thic an dugc dua vao hé
thong [2-4].

Theo d6, tong luong thirc dn dwa vao hé
thng trong qua trinh nuéi (Ir) duoc biéu dién
nhu sau:

lr=Ar+Fe+ L (6)

Luong cac hat vat chat hitu co N, P (trong
thirc an) thoat ra moéi truong (Lpox) s& béng
tong lwong cac thanh phan do6 trong chit thai
ran cua ca (Fx) va trong thire an thira (Ly):

Lpox =Fyx + Lx (7)

vo1i x 1a N hoac P

Phan hoa tan cta cc hat vat chét nay s€ tao
ra lwong vt chit hitu co hoa tan (Lpox) va duoc
xac dinh nhu sau:

Loox = Lpox * SF (8)

Trong d6, SF 1a ti 1& hoa tan cta chét thai ca
va thic an thura. Khi do, dong vat chat rén
(LNpox) dugc phat thai tir hé thong nu01 sé bang
tong luomg c4c chét thai dinh dudng rin (Lpox)
tru di tong luong hoa tan (Lpox) cua ching:

Lnpox = Leox - Loox 9)
2.2. Gid tri cdc hé s6 va s6 liéu sir dung

Céc s0 li€u lién quan dén san lugng nudi
trong, lugng thuc an dugc st dung dugc tinh
toan dya trén cac thong tin cung cap tr nguoi
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nudi (qua két qua diéu tra phong van). Cac hé
s ddng hoa, ham lugng N, P trong thirc dn va
trong minh cé, ti I¢ hoa tan cla chit thai ca
dugc tham khio tir nhitng tai li€u lién quan
(bang 1). Ti 1& thtrc 4n thira (luong that thoat
vao moi truong) dugc 1y bang 38% tong lugng
thirc an dugc st dung. Pay la gia tri thu dugc tu
két qua nudi thir nghiém ngoai hién truong
(nudi 16ng) ciia Leung va cac cong su (1999) tai
tram nghién ctu c4 bién Kat O, Hong Kong.
Dbi twong nudi thi nghiém 1a loai song chdm
(Epinephelus areolatus) voi thirc an nuéi 1a ca
tap. Sai s6 chudn duoc ghi nhan 1a + 8%. Ciing
theo nghién curu nay, ti 1€ trong lugng kho trén
trong luong udt trong thirc dn ca tap xap xi
30%, con trong ca nudi la 26% [5].

So véi thie dn tong hop, lugng dinh dudng
hoa tan tir thirc 4n thira 13 ca tap 16n hon nhiéu
do ching dé bi phan huy, kich thudc cac hat bi
roi vii nho, téc d6 thim thau 16n. Theo két qua
thi nghiém cua trung tdm nghién ciru phat trién
nudi trong thily san Lampung, Indonesia, kha
hoa tan cua thirc an 1a cé tap khi lang xudng day
16ng dugc xac dinh dwa trén nong do gia tang
cua NHs, NO,, NOs;, PO, trong nudc khi tlep
xuc véi thirc an. Két qua do dac cho thiy ndng
dd céc chét va ion hoa tan dat gia tri cao nhét
trong ngay du va giam nhiéu khi sang ngay thir
2 va thir 3. Ti 1¢ ndng d6 cta chung so voi trong
luong thirc an thi nghiém trong cing khdi nude
ngay dau lan luot 1a NH; - 0,036mg/100g, NO,

- 0,0275mg/100g, NO; - 0,33mg/100g, PO, -
8,5mg/100g [6]. Cac gia tri nay s& dugc s
dung trong tinh todn luong hitu co hoa tan tr
thirc an thura.

3. Két qua va thao ludn

3.1. Tinh hinh nuéi trong tai khu viee nghién ciru

Bén Béo 1a mot vinh hep ndm & phia dong
nam dao Cat Ba véi dién tich mat nudc khoang
6km?, xung quanh co6 cac dao bao boc tao thanh
mot ving nude kin rit thudn loi cho hoat dong
nudi tréng thiy san, déc biét 1a nudi ca léng beé.

Hién tai trén vinh c6 305 bé v6i 5.687 0
1ong (s6 liéu thdng ké nam 2016 ctia Ban quan
ly cac vinh ddo Cat Ba), kich thuéc mdi 6
khoang 3mx3mx3m va 3mx4mx3m (dai x
rong X cao).

Két qua diéu tra, phong véan thuc té cac ho
nudi vao thang 9/2016 cho thay, ddi tugng nudi
chu yéu ¢ day 1a cac loai thudc nhém cd ma
(song chidm xanh, song chim do, song ho,...)
chiém khoang 90% con lai 1a cac loai ca khac
(c4 cOi, ca gdy, ca gid, cac hong,...) chiém
khoang 10%.

Thue an duge stir dung 1a ca tap danh bét tir
tu nhién, véi lugng cho an hang ngay dao dong
tr 5 dén 7kg cho mot 6 16ng khoang trén 300
con ca nudi.

Bang 1. Gia tri cua cac hé s duoc sir dung trong tinh toan [4-10]
(DW: trong luong kho, WW: trong lwrong wot)

Hé 50 Gia tri Ngudn tham khao

Ti 1é thirc an thira (% tong lwong thirc n str dung) 38 Leung et al. (1999)

Ti l€ N trong ca (% DW) 11,50 Leung et al. (1999)

Ti 1€ P trong cé& (% WW) 0,40 Talbot et al. (1986)

Ti 1& N trong thirc an (% WW) 3,40 FAO (2011)

Ti 1& P trong thitc dn (% WW) 0,40 FAO (2011)

Hiéu suit dong hoa N 0,919 Leung et al. (1999)

Hiéu suit dong hoa P 0,5 Reid et al. (2009), Bureau et al.
(2003)

Luong chét thai rén (phan) cua ca (mg kho/kg trong 2730,9 Leung et al. (1999)

luong co thé/ngay)

Ti 1¢ N bi hoa tan tir phan ca (% DW) 15 Chen et al. (2003)

Ti 1€ P bi hoa tan tir phan ca (% DW)

15 Sugiura et al (2006)
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Thoi diém tha gidng dén thoi diém cé thé
thu hoach khoang 10 dén 12 thang tuy timg loai
c4 va kich thuéc con gidng tha. Mat do tha
gidng khoang 500con/6 véi kich thudc tir 7-
10cm, trong dwong 70-100g/con.

Ti 1& c4 chét khoang 40% tap trung chu yéu
vao 2 thang dau khi con giéng dang thich nghi
v6i méi truong. Sau d6 lwong ca chét khong
dang ké trir khi c6 dich bénh.

Theo udc tinh cua chi nudi qua cac vu thu
hoach, mirc ting trong trung binh cua c4 loai ca
mu khoang 40g/thang.

3.2. Gia tri woc tinh

V6i chu ky nudi 1a 12 thang, tong san lugng
c4 thu hoach cubi vu khoang 982,9 tin, trung
binh 172,8kg/6 10ng. Lugng thirc dn dugc sir
dung cho ca vu nudi khoang 1.0378,8 tan. Hé
s6 chuyén d6i thie an (FCR) twong tmg 13 10,6.
Day 1a hé sb kha pho bién ddi véi cac hoat dong
nuoi st dung ca tap lam thuc an voi cach thuc
cho an va chét luong thirc an kém. Hiéu suét
ting truong trung binh (GE) ddi v6i N, P lan
luot 1a 0,13 va 0,15. Nhu vay chi c¢6 khoang
13% N va 15% P dugc ca liy vao danh cho sy
tang truong. Phan con lai duoc thai ra moi
truong qua qua trinh bai tiét va trao dbi chat.
Trong d6 ti 1€ N duogc ca dao thai Ion hon ti 1¢ P.

Tong cac vat chat vo co hoa tan (DIN va
DIP) do ca thai ra 1a 171,7 tin N/vu nudi va
8,94 tAn P/vu nudi. Ti 1& DIN/DIP trong chét
thai 1a 19,3, so véi ti s6 Redfield (= 7,2), ti 18
nay cho thdy luong N v6 co thdi ra vuot qua
nhu ciu cia thuc vt ndi.

Luong vat chat rin (PON va POP) do c4 bai
tiét 1a 17,7 tan N/vu nudi va 12,9 tan P/vu nuéi.
Luong nay cong véi luong hiru co rén trong
thirc an thura tao ra lugng chét thai hiru co 16n
voi téng luong cac hat vat chét 1én dén 151,82
thn N/vu nudi va 28,65 tdn P/vu nudi. Tuy
nhién, mot phém cac hat vat chit s& bj hoa tan
sau khi tiép xtic va ton dong trong méi trudng.
Phan hoa tan cta cac hat tao thanh lugng hitu
co hoa tan véi tong lugng khong 16n, khoang
26kgN/vu nudi va 346kgP/vu nudi.

Nhu vay, sau mdt chu ky nu6i 1a 12 thang,
toan bo hé thong nudi trong trong khu vire nghién
ctru s€ phat thai ra mot luong vat chat ran N, P lan
luot 13 151,8 tan va 28,3 tan. Ti 1¢ N/P trong dong
thai 1a 54, khong qua cach xa ti sb Redfield
nhung van cho thiy lugng P van nhiéu hon mirc
yéu cAu cta thyuc vat du khong nhiéu.

Xét ti 16 can bang vat chit cho thay, trong
tong lugng N dau vao (qua thirc in) chi c6 8,3%
duogc giit lai trong sinh khéi, 43% duoc thai ra
ngoai dudi dang hitu co ran, 48% dudi dang vo co
hoa tan va mét ti 1é khong dang ké dudi dang hiru
co hoa tan. Pdi vai P, trong tong luong P dau
vao chi ¢6 9,5 % dugc giir lai trong sinh khdi,
21,5% thai ra ngoai dudi dang v6 co, 68% dudi
dang hitu co ran, 1% dudi dang hitu co hoa tan.

Nhu vay, c6 t6i 91%N va 90%P trong tong
luong N va tong lugng P cé trong thic an sir
dung da bi that thoat ra ngoai véi tong khdi
lugng tuong ung la 323.5 tan N va 37,6 tin P,
trung binh 1kg ca thai ra 329gN va 38gP.

Qua két qua phan tich can bang ti 1& c6 thé
thdy chat luong thic an dang sir dung tai khu
vuc nghién ctru con kém, k¥ thuat nudi chua dat
yéu cau, dan dén sy that thoat 1on cac chit dinh
dudng ra moi truong. Pidu nay hoan toan phu
hop véi két qua diéu tra, khi ma thic dn duogc
ngudi nudi mua vé khong duge bao quan tot,
thoi gian cho an, cach thuc cho an va lugng
thire an str dung khong theo quy trinh. Moi hoat
dong nudi chi dua trén kinh nghiém truyén
miéng va diéu kién kinh té ciia nguoi nudi.

So voi cac két qua nghién ciru khac, luong
chat thai N ctia nghién ciru nay 16n hon nhiéu
luong chit thai N duge bdo cdo tir hoat dong
nudi tuong tu (dbi voi loai song chim) tai Van
DPdn, Quang Ninh (179,48gN/kg ca nudi) do
Mai va Tuén (2012) thyc hién [11]. Ciing theo
mot bao cdo khac gin ddy cta Loan va Tuan
(2014), lugng N dua vao mdi truong tur hoat
dong nudi ca song va ca gio tai khu vuc Bén
Béo lan luwot 1a 156,49¢N/kg c4 nudi va
81,59gN/kg ca nubi [12]. Su chénh léch nay
phat sinh tir hai cach tiép can khac nhau. O hai
nghién ciru céng b trude, luong chat thai N
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duoc tinh chu yéu dva trén hé sb chuyén dbi
FCR, ham lugng N trong thuc an va trong ca
theo cong thirc ciia Foy va Rosell (1991). Trong
d6 luong thie an thira khong nam trong hé s6
chuyén ddi da tao ra su khac biét 1én gilia cac
gia tri so sanh. Hon nita thic an thira, dac biét
1a thirc 4n tuoi tir ¢4 tap 1a ngudn thai hiru co
quan trong trong cac hoat dong nudi trong.

Nhung so voi két qua thi nghiém cua Leung
va cac cong su (1999), gia tri lugng thai N tinh
duogc khong cod sy chénh léch nhiéu. Néu két
qua thi nghi¢m la 321kgN/tén c4 nudi [5] thi két
qua tinh chi 16n hon 8kg/tin ca nuoi.

Khéc N, P khdng phai 1a thanh phan chat
thai dugc quan tdm trong hé thong nudi. Céac
dan liéu lién quan vé luong thai nay ciing rat
han ché. O mot sé nghién ctru ngoai nude di
duoc cong bd, cac gia tri bao cao rat khac nhau.
Theo Wu (1995) c6 khoang 82% P tur thirc an
clia ca bi mat ra mdi truong [13], con theo
Pearson va Black (2001) c6 khoang 34 - 41% P
trong thirc an thoat ra moi truong dudi dang hoa
tan [14]. Trong nghién cru cia minh, Islam
(2005) di dwa thanh phan P vao quy dinh
dudng cua hoat dong nudi 1ong bién dé tinh
toan, két qua thu duoc cho thdy c6 khoang
71,4% lugng P dau vao bi that thoat ra moi
truong [3]. Mot nghién ctru khac cua Strain va
Hargrave (2005) ciing sit dung phuong phap
can bang khdi dé udc tinh luong thai P hoa tan
tir nudi ca hoi, gia tri thu duoc 1a 4,9kg /tin ca
nudi [15]. V&i cach tiép can bang md hinh,
Bouwman va cac cong sy (2013) da bao cao
rang c6 khoang 27% P ma ca lay vao thai ra
moi truong dudi dang hoa tan, 40% dudi dang
ran, 33% dugc giit lai trong minh ca [16].

Mic du khong thé so sanh gi4 tri wéc tinh P
trong nghién ciru nay voi cac gia tri tham khao
vi ddi tugng nudi, ving nudi, quy trinh nuéi
khac nhau. Tuy nhién, cac gia tri cd dugc da noi
Ién duoc sy hién dién cia thanh phﬁn P trong
chat thai véi cac ti 1¢ tham khao (bao gom ca ti
1¢ can bang). Pang chii ¥ 1a quy mo ciia P so N
trong chat thai, cac gia tri uc tinh P thuong
rat nho.

4. Két ludn

Phuong phép can bang khéi co thé giup udc
tinh dugc lugng chit thai N, P tr nguén dinh
dudng du vao trong hoat dong nudi 1ong bé.

Duya trén mdi turong quan gitra cac dai luong
theo dong dinh dudng trong hé thong bai tiét,
tiéu hoa c6 thé uée tinh duoc lwong dinh dudng
v0 co va hitu co sinh vt thai ra.

D6i v6i hé thong nudi, dong cac hat vat chét
phat sinh 14 tong lwong vat chit rin sinh vat thai
ra va lugng vat chét tir thirc an thura.

Két qua wdc tinh cho thdy trong mot chu ky
nuoi véi san lugng thu hoach khoang 982,9 tAn
c4, cac hoat dong nudi 1ong beé trong vinh Bén
Béo da thai vao moi trudng (bao gom ca dang
hoa tan va ran) 323,5 tin N va 37,6 tan P. Ti sb
N/P trong dong thai 1a 8,6, khong qua cao so
v6i ti s6 Redfield.

Trong tong lwong N, P cung cap tir thic an,
chiém ti 1& thai 1on nhat 13 lugng N dugc thai ra
dudi dang vo co hoa tan (48%) va luong P dugc
thai ra dudi dang hiru co ran (68%).

Cling glong nhu moi md hinh tinh toan, gia
tri ctia sb lidu dau co anh huong 16n dén két qua
tinh. D41 v6i mot s bién kho xac dinh nhu ti 18
thirc an thira, su déng hoéa N, P cua sinh vat co
thé tao ra nhiing thay dbi trong két qua tinh. Vi
vy cac udc tinh gan ding nhiing gi tri nay s&
cho nhitng két qua co do tin ciy cao.

Gié tri udc tinh luwgng hitu co hoa tan trong
tai liéu nay chi c6 tinh chét tham khao. Hién tai
chua c6 mot phuong phap chinh théng nao co
thé xac dinh duogc ti 18 hoa tan cua cac hat hitu
co ran.
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Estimation of Nutrient Loadings from Cage-culture Practices
in Ben Beo, Cat Ba Island, Hai Phong

Trinh Thi Le Ha, Doan Van Bo
Faculty of Hydro-Meteorology and Oceanography, VNU University of Science, 334 Nguyen Trai, Hanoi

Abstract: Results of quantifying release rates of nitrogen (N) and phosphorus (P) waste from
cage-culture practices in Ben Beo show that 91% N and 91% P of the total feed input was lost to the
environment, equivalent to an aquaculture period (12 momths) of about 323,5t N, 37,3t P, based on
total fish production of 982,9t. The everage N/P ratio of total waste was 8,6, not far from Redfiel ratio,
but with N in excess.

It was predicted that 48% feed N was excreted as dissolved inorganic N (DIN), and 21,5% of feed
P was excreted as dissolved inorganic P (PIN). Approximately 45% feed N was released as particles,
and 68% of feed P was released as particles.

Keywords: Culture, fish, nutrient, organic, inorganic, dissolve, particles.



