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Ngay nhédn bai: 5-8-2018; Ngay chép nhan ding: 16-12-2018

Tém tit. Hé thong loc sinh hoc 13 noi sinh sdng cta cac vi khuan ni trat hda - cac vi khudn c6 vai
trd chuyén hoa ni to thai ra tir c4 va vat nudi ¢ dang doc (NH,'/NHs) sang dang it doc hon (NOy).
Céc vi khudn nay séng bam trén cac gia thé nhu da va cat. Thi nghiém danh gi4 hiéu qua cai thién
chat luong méi trudng cia viée bd sung nén day cat va da vao bé nudi ca canh bién. Thi nghiém bao
gom 2 nghiém thirc. Nghiém thirc 1 (NT1): B6 sung da sdng va cat vao bé nudi va nghiém thic 2
(NT2): Bé nudi c6 day tran. Mdi nghiém thirc c6 két qua thi nghiém cho thiy, bd sung nén day cat
va da sén g vao bé nuoi da dem lai hiéu qua cai thién rd rét cac mudi dinh dudng nito tur dang c6 doc
hai cho vat nuéi sang dang it doc hon. Nhiét do 28,69°C (NT1) va 28,80°C (NT2), pH xap xi 8,13
va d§ min dao dong 34-35%o & ca 2 nghiém thirc thi nghiém. NH,;" & c4 2 nghiém thirc c¢6 gia tri
trung binh 0,035 + 0,003 mgN/ml. Sau 2 tuan tha ca, ham lugng NO,™ 0,023 mgN/l (NT2) va 0,018
mgN/l (NT1). NO, trung binh & NT1 va NT2 lan luot 1a 0,008 + 0,001 mgN/I va 0,010 + 0,002
mgN/I (P = 0,061). Ham luong NOs™ giita 2 nghiém thirc khong khac nhau ¢6 y nghia théng ké (P >
0,05). Tuy nhién, ty 16 NO,/NOs & NT1 nho hon c6 ¥ nghia théng ké so voi NT2 (NT1: 0,15% *
0,03% va NT2: 0,39% + 0,09%, P = 0,018). Ngoai ra viéc bd sung nén day cat va da song tao sinh
canh va tao noi an ndp cho ca. Pdng thoi ciing gitip han ché thay nudc va vé sinh nén day cia bé
nudi co day cat va da sdng. Két qua nghién ciru 1a co sé khoa hoc quan trong dé bd sung da séng va
cat trong bé nudi ca canh tai Bao tang Hai duong hoc.

Tir khéa: Nén day, da séng, loc sinh hoc, vi khuén nitrat hoa.

MO PAU héa ni to tir ngudn thirc dn va chat bai tiét tir

Cé canh bién 1a dbi twong ngay cang dugc
nudi phd bién. Pé duy tri vat nudi nay séng
khoe manh va phyc vu cho nhu cau giai tri cua
con ngudi, can phai tao ra moi trudng song
thich hop cho ching va giai quyét van dé cac
chét thai tir cac sinh vat nudi, tir thirc an thira.
Dé giai quyét van dé nay viéc thiét ké hé thong
nudi thich hop 1a mot phan quan trong khong
thé thiéu trong nghé nudi ca canh.

Vai tro chinh cua hé théng loc sinh hoc 1a
noi bam va phat trién cta cac vi khuin chuyén
hod nito. Cac vi khuan nay c6 vai tro chuyén

vat nudi sang dang it gdy doc cho sinh vat. Cac
sinh v4t nay bao gom vi khuén, tao va nhleu
loai khac [1-4]. P4 song 1a da co ngudn gbe tir
bién dugc bao phu boi cac sinh vat séng bao
gdm tao, vi khuan va dong vat khong xuwong
sdng c6 kich thudc nho. Pa séng dugce st dung
pho bién trong bé nudi ca canh bién nham gitip
on dinh méi truong nude va do pH, da séng 1a
noi cho cic vinh vt bao gdm vi khuan nitrat
héa va do d6 co6 tic dung nhu mét bd loc sinh
hoc. Pa séng bao gdm san ho chét, vo nhuyén
thé, tao san hd (coralline algae), cat, vd canxi
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cta giun [1]. B& mit cua d4 1a noi sinh séng
ctia cc sinh vat hiéu khi nhu: Cac loai giap xac
nho, giun, dudi rén, rong tao va vi sinh vat hiéu
khi. Tuy nhién cac 16p sau bén dudi bé mat da
lai 13 noi sinh séng ciia cac vi sinh vat ky khi,
chiing ¢ kha ning chuyén héa mot phan NO5°
thanh dang ni to ty do (N2) [1]. Vi khuan
Nitrosomonas va Nitrobacter ciing séng trén bé
mit d4 sdng va tham gia vao qua trinh chuyén
hoa NH," sang NO3, dong thoi cac loai nhu
giun, giap xac nho s& tiéu thy va chuyén hoa
thirc 4n thira, phin c4 va va cac chit hitu co
khac trén nén day [5]. Yuen va Yamazaki [6]
dd ching minh da séng dong vai tro giit cac
yéu t6 NH,", NO, va NO; & mirc thip nhét, 6n
dinh pH, 14 noi cu ngu cta vi khuan nitrat hoa
va khir nitrat hoéa, tao moi trudong tdt cho su
phat trién cta san ho, ting ty 18 sdng, giam ty 18
tdy tring san ho trong diéu kién thi nghiém.
Tuong tw, Toonen va Wee [7] két ludn ham
luong NO3™ trong bé c6 da sbéng thip hon bé
dbi ching.

Vai tro cua cat trén nén day bé nudi ca canh
cling twong tu nhu d4 sdng, bao gdbm: Lam gia
thé cho cac vi khuén hiéu khi va yém khi tham
gia vao qua trinh chuyén hoa nito, tao sinh canh
tu nhién va ddng thoi 13 noi sinh sdng sinh vat
day nho [8, 9].

C6 nhiéu loai cat khac nhau: Cat silic, cat
san ho, san song, vo nhuyén thé, vun san ho.
Nhiéu bé nuéi dung cat silic, mot s6 khac dung
cat silic tron cat san ho va da voi. Tuy nhién,
theo két qua nghién ctru thi cat san ho (coral
sand) dugc danh gid cao nhét vi ngoai viéc tao
tinh tu nhién, cat san hd co thé dong vai tro nhu
mot hé dém gitip On dinh pH trong bé nudi.

Hau hét cac bé ca canh hién nay thiét ké
theo vat lidu tir nha may san xuat. Két cau be,
thé tich loc, dién tich mat loc, may bom, dén
cuc tim déu c¢6 huéng dan cu thé. Tuy nhién
cac vat litu loc ndy rat dat tién, it duoc su
dung, ¢ bao tang Vién Hai duong hoc hién nay
van dung san hoé vun lam vat liéu loc sinh hoc.
Tbc d6 chuyén hoa chat thai nito con phu thude
vao vat liéu loc. Cat va da séng co6 vai tro dac
biét trong viéc tao su on dinh moi trudong cho
bé nudi, 13 noi sinh sdng ciia nhiéu sinh vat tir
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micro (vi khudn, protozoa) dén macro (giun,
gidp xac nho...), tit ca cac sinh vat ndy tham
gia vao qué trinh chuyén hoa vat chat, duy tri
can bang mdi truong. Chit thai cia ca s& tiép
xuc voi da song trude khi qua hé théng loc tudn
hoan, vi vy da sbng ciing nhu day cat duoc
danh gia cao trong viéc chuyén héa nito trong
bé nudi. Nhiéu két qua da chimg minh hiéu qua
ctia viéc bd sung d4 séng vao bé nudi nham tao
mdi trudng 6n dinh cho vét nudi trong bé [1, 2,
6,7, 9].

Nham cung cép co s& khoa hoc cho viéc
xdy dung hé thong nudi ca canh co tinh 6n dinh
phuc vu cho cong tac Iuu giir sinh vat canh
bién, chung t6i tién hanh thir nghiém thiét ké bé
nudi c6 bd sung day cat va da sdng va so sanh
v6i hé théng bé day trin. So sanh hiéu qua cia
2 hé théng nuéi: 1) Bé nudi c6 bd sung day cat
va dé; 2) Bé nudi khong co cat va da.

PHUONG PHAP NGHIEN CUU

Pia diém nghién ciru. Nghién ctru duoc thuc
hién tai khu thudn dudng thudc phong K thuat
nuéi, Vién Hai duong hoc.

Hé théng bé thi nghiém. Hé théng nudi: Tong
s6 6 bé thuy tinh, thé tich 100 lit (80 x 40 x 40
cm). Moi bé nuodi duge gén véi bé loc sinh hoc
thé tich 40 lit (45 x 25 x 35 cm), thé tich vat
liéu loc 20 lit (hinh 1).

Hé thong bé ddy cat va da song dugc thiét
ké va van hanh theo mo hinh cua Eng [1, 4, 10,
11]. Hé théng bé day khong cat dua theo thiét
ké hién tai cia bao tang.

D4 song sir dung trong thi nghiém 14 nhitng
khung xwong cta san ho dang khéi c6 kich c&
khoang 10-25 cm. Nhirng tang san ho nay dugc
dem ngdm dudi bién khoang 15 ngay, dé cho
cac sinh vat cling nhu vi khuan c6 trong nudc
bién tu nhién phat trién. Cat séng co kich c&
hat khoang 1-2 mm duoc lay truc tiép tir ddy
ngap nude o bién. Cat va da séng duogc loc rira
dé loai bo chit ban, rac, cua, ca trude khi cho
vao bé nudi. Nén day cat day khoang 8 cm,
khéi luong da sdng ~ 7 kg/bé, may bom loc
tuan hoan c6 téc 6 2.000 I/gid, gap khoang 20
1an thé tich bé nudi.
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Hinh 1. So d6 2 hé théng bé nuodi Nghi¢m thirc 1 (NT1) bé nudi c6 day cat va da song (A);
Nghiém thtc 2 (NT2) bé nuéi day khong co cat va da (B)

B6 tri thi nghiém. Thi nghiém tién hanh so
sanh 2 hé thong bé nuéi khac nhau. Nghiém
thue 1 (NT1): Bé nudi c6 bd sung cat va da
song; Nghiém thirc 2 (NT2): Bé nuoi khong c6
cat va da song. M&i nghiém thirc c6 3 bé, dai
dién cho 3 lan lap. Tung nhom 3 bé thi nghiém
duoc chon ngau nhién va thiét ké hé théng co
cat hay khong co6 day cat va da song.

Thir nu6i ca trong bé thi nghiém va tiép tuc
do moi truong. Ca thi nghiém duge mua va cho
thich nghi 7 ngay trude khi thi nghiém. Po cac
yéu té: pH, nhiét d6, d6 min: Hang ngay bang
may do da yéu td, do cac yéu t6 NH,/NHs,
NO,, NOjs™ 1 tudn/lan.

Cé thia Dascyllus dugc mua tir co s& thu
mua ca canh, chon lya c4 khong cé diu hiéu
bénh, khoé manh, boi 16i linh hoat, c6 mau sic
tuoi sang. Tha nuoi ca thia trong thoi gian 10
tuan. Tong trong luong ca & bé nudi co day cat
+ da song 58,7 g/bé va hé théng bé nudi day
khong c6 cat 53,0 g/bé.

Thirc dn va cham soc ca thi nghiém. Ca duoc
cho #n rudc dong lanh hodc toém 10t vo 2
1an/ngay vao budi sang va budi chiéu. Luong
thirc dn dwoc cung cap khoang 5-7% trong
luong ca. Hang ngay, quan sat tinh trang bét
mdi, strc khoe ca.

Phuwong phép do va phan tich cac yéu té moi
truong. Nhiét 46, d0 min va pH do bang may
do da yéu t6 cAm tay.

Mudi Amoni (NH,"): Puoc xac dinh bang
phuong phap tao phirc mau Indophenal Blue
(4500-NH3) (APHA, 2005): NH;" dugc cho 1én
mau bang phenol, Javen Citrate (ti 1& 1:4) va
Sodium nitroprusside. Mau xanh Indophenol
dugc do bang may quang phd UV-2900.

Muéi Nitrat (NO3): Puoc xac dinh bang
phuong phap khir qua c6t (4500-NO3)
(APHA, (2005)): St dung phuong phap khir
Nitrat bang c¢ot Cu-Cd. NO, duoc tao thanh
dugc xac dinh theo phuong phap (4500-NO,)
(APHA, 2005).

Mudi Nitrite (NO,): Pugc xac dinh bang
phuong phap (4500-NO;) (APHA, (2005)):
NO, duogc 1én mau véi Acid Sunlfanilamide va
Naphthylamin. Két qua 14 tao ra hop chat Azon
cO mau héng twoi. Sau d6, mau duogc xac dinh
bang phuong phap quang phd UV-2900.

Thu thap va xir Iy s liéu

8o liéu thu thip bao gom. Cac yéu t& moi
truong: NH;/NHz, NO, NOs', pH, nhiét do,
Do man.

Thong ké sé ligu. Tinh toan gia tri trung
binh, sai s6, ty 1¢ song bang phan mém Excel.
So sanh cac yéu t6 moi truong gilta cac 10 thi
nghiém bang T-test. So sanh xu thé bién dong
nitrat khi van hanh mot hé thong bé nudi mai
bang Analysis of Covariance (ANCOVA).
Tat ca cac so sanh thong ké dung phan mém
SPSS 18.
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KET QUA NGHIEN CUU |

Két qua bién dong cac yéu to méi truong
trong bé nudi. Sau 3 tuan kich hoat hé thong
loc sinh hoc ham lugng NH,;" va NO, da giam
thdp vé mirc an toan, hé thong bé dugc thir
nghlem nudi cd thia va tiép tuc theo ddi bién
dong cac yeu t6 moi truong Va tinh trang cia ca
trong 10 tuan.

Nhiét d9, dd min va pH. Trong sudt thoi gian
thi nghiém nhiét do trung binh 28,69°C & NT1
va 28,80°C 6 NT2, pH khoang 8,13 va d6 man
nim trong khoang 34-35%0 ¢ ca 2 nghiém
thire. Cac yéu t6 nay déu nam trong nguong
cho phép 601 v6i ca canh bién. Khong co sy
khac nhau vé mt thong ké cua timg yéu t6 moi
truong gitta 2 hé thong nudi (bang 1).

Bdng 1. Mot s6 yéu té méi truong trong 2 hé thdng nudi ca thia

Hé thong bé nuoi

NT1 NT2
Nhiét do 28,69 + 0,37 28,80 + 0,44
Do man 34,85+ 0,86 34,93+0,72
pH 8,13+ 1,40 8,13+ 1,40

Cac mu01 dinh du’(rng nito. NH," trung binh
ca dot déu c6 gia tri 0, 035 + 0,003 mgN/ml &
ca 2 nghiém thirc. Sau 2 tuan tha ca, ham luong
NO, ting cao (NT2: 0,023 mgN/I va NT1:
0,018 mgN/l). Vao thoi diém nay ham luong
NO, ¢ NT2 tang cao va hoi vugt qua ngudng
an toan cho ca san ho, tuy nhién & NT1 ham
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trinh thi nghiém. NO, trung binh & NT1 va
NT2 lan luot 13 0,008 + 0,001 mgN/I va 0,010
+ 0,002 mgN/I (P = 0,061). Ngudng an toan
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mgN/lI NH,".
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Hinh 2. Bién dong ham luong cac mubi dinh dudng trong 2 hé thong bé nudi
thtr nghi€m ca thia, vach dé la ngudng an toan cho cé canh bién



Ham lugng NOs;™ & NT1 tang nhanh va dat
dinh ¢ tuan thr 5 sau d6 giam dan. Phan tich xu
the tich liy ham luong NO3™ theo thoi glan cho
thdy khong c6 khic vé mit théng ké giira 2
nghi¢ém thirc (ANCOVA, P = 0,34). Ty ¢
NO,-/NO3 ¢ NT1 nhé hon ¢6 ¥ nghla thong ké
so véi NT2 (NT1: 0,15 + 0,03% va NT2: 0,39
+ 0,09%, P = 0,018).

Cac mudi dinh dudng nito déu ndm trong
ngudng cho phép & nghlern thae 1. 0 nghlem
thirc 2 NH, vuot qua ngudng ¢ tudn 1 va NO,
vuot qua ngu’ong & tudn 2. Tuy nhién sau do
cac muoi nay deu glam vé ngudng an toan ddi
voi ca nudi. Két qua cua chung toi tuong tu
nhu ket qua cua Ebellng va Timmons [12] cho
thiy nong d6 amonium trong nudc xudt hién
cao nhat sau 7-10 ngay sau khi tha ca va n6
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phu thude vao nhiéu yéu td, dac biét phu thudc
vao sO lugng ca tha.

Mot sb cac chi tiéu danh gia khac. Sau mot
thang nudi, trong lugng ca trung binh cta ca 2
nghiém thirc ¢6 ting hon so v6i khdi lugng ban
dau, tuy nhién, trong luong khong cé su sai
khéc thong ké gitra hai nghiém thic (P > 0,05).

Quan sat cho thdy & nghi¢m thirc NT1 ca
thich nghi nhanh hon (ngay dau tién), chlng it
¢6 dau hiéu stress do co thé 4n nap o cac héc
da. Trong khi & NT2, ca nudi can c6 thoi gian
dai hon d€ thich nghi (5-7 ngay), trong thoi
gian nay ca thuong tho gp, boi hoang loan va
nam nép sat goc bé khi c6 tiéng dong hodc co
tac dong bén ngoai.

Bdng 2. Tém tat mot s chi tiéu dénh gia hiéu qua cta 2 hé thong

STT NT1 NT2
1 Tinhtrang cé khi tha Nap & san hd Boi hoang loan, nap & 1 géc bé
2 Thoi gian thich nghi Ngay khi tha 5-7 ngay
3 Siphon (ngay/lan) 0 2
4 Thay nwéc (tuan/lan) 2 (20%) 2 (20%)
5 Lwong nuwéec si phon ca dot (m?) 0 1,05
6 Luong nudc thay ca dot ca dot (m ) 0,30 0,3
7 Tong lvgng nwdce thay va siphon ca dot (m ) 0,30 1,35
8 Khéi lwgng ca ban dau (g/con) 8,88+ 0,81 6,62+ 0,77
9 Khéi lwong ca khi két thuc thi nghiém (g/con) 8,91+1,84 759+0,71
10 Tilé sbng (%) 75,56 + 30,55 66,67 + 26,19

Ghi chd: NT1: Bé nubi c6 bd sung cat va da song; NT2: Bé nudi khong c6 cat va da séng (ddi ching).

Trong thoi gian nudi ca cac bé & NT2, can
phai vé sinh thuUng xuyén hon (51phon chat
tha1) boi vi phan va thirc an thtra ton tai trén
nén day kinh. Vi Vay, lugng nude st dung &
NT2 nhiéu hon so véi NT1. Tong lugng nude
thay ca dot 1a: NT2: 10% x 100 lit x 35 lan = >
135 m® NT1: 20% x 100 lit x 51an— ~0,3
m°). Luong nudce thay ca dot 6 NT2 gip 4,5 lan
luong nude can thay va siphon & NT1 (bang 2)

Méc du it thay nudce hon, nhung O NT1 céac
yeu t6 moi truong (NH,', NO; va N03) ludn
nam trong nguong an toan ddi voi ca nudi. Két
qua nay trung voi két qua nghién clru cua
Toonen va Wee [7] cho thiy ham luong NO3
trong bé c6 da song thip hon bé ddi ching.

Tuong tw, nghién cGu cua Yuen va
Yamazaki [6] cho thiy day cat va da song da
ching minh dugc hi€u qua trong qua trinh
chuyén héa ammon tir dang doc sang dang it
ddc hon cho ca nudi. Theo Yuen va Yamazaki

[6] thi d& song gop phan tong viéc gilr cac yeu
to NH,", NO, va NO; & murc thap nhét, giup
6n dinh pH, 1a noi cu ngu cua vi khuan nitrat
hoa va khr nitrat hoa, tao moi truong tot cho sur
phat trién va tang ty 1€ séng cta san ho, dong
thoi giam ty 1¢ tay tring san ho trong diéu kién
thi nghiém. Mac khac viée it 51phon va thay
nude khong nhung tiét kiém thoi glan cham so6c
va thé tich nudc sir dung trong qua trinh nuoi,
ma con gop phan han ché dugc sy phu thude
vao ngudn nudc khi thoi tiét bat loi ddng thoi
giam nguy co xdm nhdp cua cac mam bénh vio
hé thdng nudi théng qua ngudn nude.

KET LUAN

Két qua thi nghlem cho thay ham luong
nito gay hai (NH3 va NO) trong bé ¢6 bd sung
da va cat luén 6n dinh ¢ mic an toan
(NH4/NH3 < 0,05 mg/l va NO; < 0,02 mg/l),
trong khi méi truong nudc & be khong bo sung
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day cat va da cac ham 1u0ng nay co6 khi vuot
nguong an toan d6i v4i ca canh bién. Trong bé
6 bo sung dd va cat thich nghi va an moi trong
ngay dau tién, trong khi bé tran ca can 6-7
ngdy méi bat dau bat mdi. Ngoal ra con glup
tao sinh canh va noi an ndu cho c4, giup ca nudi
c6 moi tmong sébng gin hon véi thién nhién,
gilp ca nudi thich nghl nhanh trong dleu ki¢n
be nudi, dong thoi glam luong nudce can thiét
dé thay trong be nuoi. Lucrng nudc can thay
cho bé khong bd sung da va cat song gap 4,5
lan $0 VOi bé c6 bo sung da. Vi Vay can bd sung
da séng va day cat trong bé nudi ca canh. Tuy
nhién, day chi 1a két qua nghlen clru bude dau
ap dung cho md hinh bé nudi co thé tich nho.
Can thir nghiém trén cac hé théng bé nudi co
thé tich khac nhau.

Loi cam on: Ching t6i xin chan thanh cam on
Vién Hai duong hoc di hd trg kinh phi va cac
ddng nghiép di gitp hoan thanh nghién ciru va
bao céo.
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Anh hwong cua nén day cat va da song...

EFFECTS OF SAND AND LIVE ROCK BOTTOM
ON WATER QUALITY IN AQUARIUM TANK

Do Huu Hoang, Dang Tran Tu Tram, Nguyen Thi Nguyet Hue, Do Hai Dang
Institute of Oceanography, VAST, Vietnam

Abstract. Marine ornamental aquarium is more and more popular. Nowadays, biofiltration system
can convert nitrogen from toxic forms (NH,"/NHs;, NO,) into a less toxic form (NOs’), which
creates a better water quality for the development of ornamental fishes in aquarium tank. This
experiment was carried out to evaluate the efficiency of environmental quality by supplementation
of sand and live rock in aquarium tank. There were two treatments with rock and sand supplement
to the bottom of the tanks (NT1) and tanks without rock and sand added (NT2). There were 3
replicates for each treatment and the experiments were carried out in ten weeks. Results showed that
sand and live rock could improve water quality and play as good place for fish and other creature
hiding and reduce the water used. Water temperatures were 28.69°C (NT1) and 28.80°C (NT2), pH
was about 8.13, salinity ranged from 34%o to 35%o in both treatments. NH," was 0.035 +
0.003 mgN/ml in the two treatments. After 2 weeks of putting fish in the experimental tanks NO,
values were 0.023 mgN/I (in treatment NT2) and 0.018 mgN/I (in treatment NT1). The average
values of NO," for whole experimental period in the NT1 and NT2 were 0.008 + 0.001 mgN/I and
0.010 + 0.002 mgN/I, respectively (P = 0.061). NO3™ values were not significantly different between
the two treatments (P > 0.05). However, the ratio of NO,/NO3" in NT1 was lower compared to this
value in NT2 (NT1: 0.15 + 0.03% and NT2: 0.39 £ 0.09%, P = 0.018). This paper provides an
important reference to help aquarists to design and control their ornamental aquarium tank suitably.

Keywords: Bottom, live rock, biofiltration, nitro-bacteria.
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