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ABSTRACT

Microalgae are considered as valuable feed for Artemia. The aim of this
experiment was to assess the potential of the biofloc technology for brine
shrimp through composition of algae prevailed in fertilized ponds. The
experiment was carried out in earthen pond (150 m?) at four different
salinities (35, 60, 80 and 100%o) with 3 replicates per each treatment, the
experimental period was 21 days. Algae composition were 44, 34, 21 and
19 genus at 35, 60, 80 and 100%o treatments, respectively, Bacillariophyta
was the most dominant genus at all treatments. At the 35 and 60%o
treatments, the dominant genus were usually Peridinium (dinophyta),
Nitzschia (Bacillariophyta); Nanochloropsis, Tetraselmis (Chlorophyta).
While at the higher salinities (80 and 100%o), Nitzschia, Chlamydomonas,
Nannochloropsis, Tetraselmis were dominant genus. The density of the
algae was from 7,093 to 47,589 cells/L. There were not statistically
significant in the density of algae among the treatments (p>0.05) during
the experimental period, excepted at day 15 and 18 (p <0.05). Results of
experiment showed that at the salinity of 80 and 100%o0 were suitable to
apply for Artemia pond culture as the presence of suitable algae .

TOM TAT

Vi tao duoc xem la nguén thirc an co gia tri cho Artemia. Muc dich cua thi
nghiém nay nham danh gia tiém nang cua viéc ing dung cong nghé
biofloc trén doi tiwong Artemia thong qua khdo st thanh phan tao hién
dién trong ao bén phan. Thi nghiém gom 4 nghiém thirc (35, 60, 80 va
100%o0) va 3 lan lap lai, dwoc bé tri trong cdc ao cé dién tich 150 m?, muc
miee 30 em, thoi gian thi nghiém 21 ngay. Két qua da phat hién 44, 34, 21
va 19 giong tdao tiwong vmg voi cdc nghiém thire (NT) 35, 60, 80 va 100%o,
trong dé nganh tio khué chiém wu thé vé sé hrong. Cdc giong tdo chiém
wu thé ¢ do man 35 va 60%o thuong la Peridinium (tdo Gidp), Nitzschia
(tdo Khué); Nanochloropsis, Tetraselmis (tdao Luc). Trong khi ¢ d¢ man
cao hon (80 va 100%o) thi giong tiao Chlamydomonas, Nanochloropsis,
Tetraselmis (tdo luc) chiém wu thé. Mdt dé tio ¢ cdc NT dao dong twong
ing tir 7.093-477.589 th/L. Mdt do tio khéng cé khac biét thong ké
(p>0,05) trong thoi gian thi nghiém (ngoai trir ngay 15 va 18 p<0,05). Két
qud thi nghiém cho thdy @6 mdn 80 va 100%o la phit hop khi iing dung cho
doi twong Artemia voi sw hién dién cua cdc loadi tdo la thirc an thich hop.
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1 GIOI THIEU

Cong nghé biofloc (BFT) ung dung trong nudi
trong thity san dugc coi la céng nghé méi
(Avnimelech, 2006) dya trén nguyén 1y co ban cta
bun hoat tinh dang lo lung. Cong nghé BFT nhim
giai quyet 2 van dé: (1) Loai bo cac chit dinh
dudng bang cach chuyén hoa vao sinh khéi vi
khuan di dudng tham gia qua trinh xir 1y nudc ao
nudi, (2) Sir dung Biofloc 1am thirc an bd sung tai
chd cho déi twong nudi. Biofloc dong vai tro trong
xtr Iy nudc va san xuét thire an ty nhién, giam chi
phi thirc an chin nuéi va xir Iy chat thai (Kent et
al., 2011). Cong nghé biofloc trong nudi trong thuy
san hién rit phat trién trén thé gioi, & Viét Nam
bude dau ciing co nhidu nghién ciru, (mg dung va
sir dung Biofloc trong nudi trong thuy san, chu yeu
la tom thé chan tring (Nguyén Thi Thu Hién,
2011), ca rd phi (Nguyén Qudc Yén va Nguyén
Van Trai, 2010), trong khi do6, thanh ph?m cua
biofloc 14 mdt hdn hop cua tao, vi khuin, nguyén
sinh dong vt (protozoa) va céac hat vat chét hitu co
nhu phan tom cd va cdc manh vun thuc &n
(Hargreaves, 2013), c6 thé 1a ngudn thic an thich
hop cho Artemia, mot loai giap xac nho séng & moi
truong ¢6 néng d6 mudi twong déi cao (>80%o).
Trong k¥ thuat canh tac cua nong dan nudi Artemia
trén ruong mudi thuong s dung phdi hop phan
chudng (chu yéu 1a phan ga, phan cut,...) két hop
v6i phan vo co (Urea, DAP...) dé gdy mau truc tiép
(trong ao nudi Artemia) hodc gian tiép (ngoai ao
bon phan) va céc loai thirc dn khac nhu cam gao,
bot dau nanh ciing dugc sir dung dé lam thie in bd
sung (Nguyen Van Hoa va ctv., 2007), viéc su
dung ngudn phén bon thuong xuyén (2-2,5 tan
phan chudng va 150-250 kg phan v6 co/ha/vu
nuéi), thirc an bd sung cling san pham trao doi chat
héng nam s& dan dén su tich tu chét hiru co trong
a0 nudi, do vay viéc hd trg phat trién nghé nudi
mang tinh bén vimg thong qua viéc nghién ctru,
g dung cong nghé méi dé vira giam thiéu dugc 6
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nhiém, than thién v6i moi trudng va vira tan dung
duoc nguén thire an tu nhién thi BFT 12 mét hudng
di trién vong. Thirc an t6t nhat ciia Artemia dugc
biét 1 cac loai tao don bao ¢6 kich thude nhé hon
50 pm (c6 trong thanh phan biofloc). Tuy nhién,
khi nudi Artemia dai tra trén ao dét tai Vinh Chau
thi tao dugc gy mau ty nhién, nén thanh phan
gidng loai rat phong phti (Nguyen Van Hoa, 2002).
Do d6, can thiét nghién ctru thanh phan tio trong
hé thong biofloc & cac dd man khac nhau nhdm
budc ddu danh gia hiéu qua cua tmg dung cong
nghé nay trén déi twong Artemia.

2 PHUONG PHAP NGHIEN CUU
2.1 Thoi gian va dia diém nghién ctu

Nghién ctru duge thuc hién trong 3 tudn tir
ngay 06 thang 01 deén ngay 27 thang 01 nam 2013
tai Trai Thuc nghiém Vinh Chéu, xd Vinh Phudc,
huyén Vinh Chau, tinh Séc Trang.

2.2 BH tri thi nghiém

Thi nghiém gém 4 nghiém thire (NT) d6 man:
35, 60, 80 va 100 ppt vai 3 lan lap lai.

Cac NT duoc bd tri trong cac ao dét co dién
tich: 150 m?, myc nude 30 cm. St dung phan ga va
bot mi bon dinh ky vao ao nham kich thich vi
khuan va tao phat trién, trong ao khong tha
Artemia.

Cham soc va quan ly thi nghiém: nudc dugc
cip vao cac ao thi nghiém 1 14n/2-3 ngay. Bira truc
mdi ngay hai ldn vao sing sém va lic giira trua
nham khudy dao dong nudc.

B6 sung phan ga va bot mi vao cic ao nhim
duy tri ti 1¢ C:N> 10, tinh toan luong su dung dua
vao cach tinh Avnimelech (1999) véi lidu luong:

— Phén ga: 1,5 kg/ao 150 m? (100kg/ha/3ngay).
— Botmi: 0,3 kg/ao 150 m? (20 kg/ha/3ngay)

Bang 1: Ham lugng C, N ciia phin ga va bgt mi (% khdi lrgng khd)

_Nguyén ligu D) am P C N N:P
Bot khoai mi 10,92+ 0,45  0,41+0,11 72,14+ 181  1,32+0,09 3,22
Phan ga 23,72+ 2,04 425+2.27 14,83£2,06 1,88+ 0,57 0,44

2.3 Thu thap va phwong phap phén tich miu

2.3.1 Cac yéu to thiy Iy héa:

Nhiét d6 va pH dugc do 2 lan/ngay vao luc 7
gio va 14 gio.

NH;"; NOg', Léln~ hoa tan (P-PO4*); Chlorophyll
a: 3 ngay/1 lan, mau dugc thu vao lic 7 h sang.
Thu 5 diém trong ao (4 goc va gilra ao), sau do tron
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déu va lay mdi chi tiéu mot mau va trir mat & dicu
kién 4°C.
Phwrong phdp phan tich
NH,4": phuong phap Weatherburn, 1967
NOs": phuong phap Miranda et al. (2001)
P-PO43: phuong phap APPHA et al. (1995)
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2.3.2 Phwong phdp thu va phan tich mau thuc
vt noi

Mau thue vat ndi dwoc thu dinh ky 3 ngay/lan.

Phwong phdp thu méiu

Thu miu dinh tinh: Mau duoc thu bang ludi
phiéu sinh kich thudc mit ludi 25 um, thu doc theo
bd a0 véi thé tich nudc qua miéng ludi cang nhiéu
cang tot. Sau d6 cho miu nude thu duge vao chai
nhya 100 mL va c¢b dinh miu bing formol véi
ndng do tir 2-4%.

Thu miu dinh lweng: Miu dinh luong duge
thu bang phuong phap lang: dung x6 nhua 20 lit
thu ¢ 5 diém trong ao (4 goc va giita ao), sau do
khudy déu va cho vao binh 1 lit, ¢6 dinh miu biang
formol v&i ndng do tuong ty nhu mau dinh tinh (2-
4%).

Phwong phap phan tich

Phan tich dinh tinh: Mau dugc quan sat dudi
kinh hién vi, sau d6 dwa vao cac dic diém hinh
thai, cAu tao dé xac dinh tén gidng hodc tén loai
cua thuc vat ndi va dua theo tai liéu phén loai cta
Shirota (1966) va Nguyén Thi Xuan Trang (1990).
Trong qua trinh dinh danh loai, danh dau (+), (++)
hodc (+++) dé thé hién mtrc d6 xut hién cua chung
(thang phan loai ctia Scheffer and Robinson, 1939).

Phén tich dinh lweng: Dung budng dém
Sedgwick-Rafter dé¢ dém so ca thé thyc vat noi.
Cong thirc ap dung:
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T *1000* Ved *1000
A* N *Vmt

X (té bao/L)=

Trong d6:

T: sb c4 thé dém duoc

A: dién tich 6 dém

N: s6 6 dém

Ved: thé tich mau c6 dic (ml)

Vmt: thé tich mau thu (L)

2.4 Phuwong phap xir Iy s6 liéu

Phép phan tich ANOVA - STATISTICA,
version 7;0 dugc st dung dé tim sy sai biét c6 y
nghia thong ké gira cac nghiém thoc ¢ mic
p<0,05. Chuong trinh Excel dugc s dung dé tinh
gia tri trung binh va d¢ l1éch chuan cua cac so liéu
va v€ d0 thi vé su bién thién cia ching.

3 KET QUA

3.1 Cac chi tiéu thuay ly hoa

Trong qua triqh thi nghiém, nhiét d6 nude dao
dong tir 27,8°C dén 30,7°C vao budi sang (7 h) va
30,2-36,7 °C vao buoi chiéu (14 h); pH trung binh
gitta cac nghiém thirc dao dong tir 7,2-8,3.

Két qua phan tich ham lugng NH4" cho théy co
su bién dong gilta cdc NT va dao dong trong
khoang 0,01-0,48 mg/l. Béc biét ¢ NT 35%o0 co xu
hudng tang cao tir ngay 3-12 sau do giam dén veé
cuoi thi nghiém (Hinh 1).

Ham lwgng NH4 (mg/L)

Thoi gian thi nghiém (ngay)

0.6 —o— 35 ppt
05 —-8-60 ppt
04 —&—80 ppt

—x—100 ppt

Ham lwgng NO3 (mg/L)

0.6 —o—35 ppt
051 —8-60 ppt
04 1 ——80 ppt
03 1 %100 ppt
021
012
00 \ \ \
0 3 6 9 12 15 18 21
Thoi gian thi nghiém (ngay)

Hinh 1: Bién dong ham lwgng NH4* va NOs giita cac NT trong thoi gian thi nghi¢m

. Ham luong NOs trung binh tuong déi’ thip o
tat ca cac NT chi tr 0-0,21 mg/L va it bién dong
gitta cac NT (Hinh 1).

Nhin chung, ham luong P-PO.* 6n dinh va

115

chénh 1éch khong 16n & cac NT 35, 80 va 100%o va
dao dong trong khoang 0,01-0,1 mg/L. Trong khi
d6, & NT 60%o cho thay c6 xu hudng ting cao tir
ngay 9 va dao dong tir 0,02-0,32 mg/L (Hinh 2).
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0.6 7 —o— 35 ppt
% 0.5 - —=— 60 ppt
A4
04 —a&— 80 ppt
—&— 100 ppt
g 0.3
- 0.2
; 0.1
0.0
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Thoi gian thi nghiém (ngay)

Hinh 2: Bién dong ham lwong P-PO.> giita cic NT trong thoi gian thi nghiém

Két qué tir Hinh 3 cho thdy ti 16 N:P & NT 30 va
60%o it bien dong theo thoi gian thi nghiém va dao
dong tur 12,7-41,5. Trong khi d6, & d0 man 80 va

100%o cho thiy co su bién dong 16n va ti 16 N:P
cling cao hon va dao dong tir 39-89,1.

100
90
80
70
60
50
40
30
20
10

Ti 18 TN:TP

—0— 35 ppt —0— 60 ppt

—&— 80 ppt —%— 100 ppt

0

9

Thoi gian thi nghié m (ngay)

12 15 18 21

Hinh 3: Bién dong ham lwgng N:P giira cac NT trong thoi gian thi nghi¢m

3.2 Su bién dong thanh phén loai, mat do
tao giira cac NT trong thoi gian thi nghiém.

Két qua dinh tinh da phat hién dugc 5 nganh
tao, két qua tir Bang 2 ciing cho thdy c¢6 sy giam
thanh phén loai theo su gia tang d6 man. P9 man
35, 60, 80 va 100%o phat hién c6 thanh phan loai
tuong ung la 44, 34, 21 va 19 loai (Bang 3). Trong
d6, phan 16n cac NT thi nganh tao silic
(Bacillariophyta) ¢6 sé loai nhidu nhét tir 9-22 loai

(chiém 47,4-58,8 % tong s6 loai), ngoai trir NT
80%o, nganh tao silic ¢6 6 loai (chiém 28,6%) thip
hon nganh tao luc (Chlorophyta) gdm 8 loai (chiém
38,1%) nganh tao mat (Euglenophyta) xuat hién rat
it, chi co 1 loai & NT 35 va 80%o. Két qua ciing cho
thdy thanh phan loai c6 xu hudng giam vé cudi thi
nghiém. Vi du: ngay 21 thanh phan loai & NT 35%.
phat hién 4 nganh, 60%o chi con 2 nganh va 80 va
100%o phat hién 3 nganh.

Bang 2: S6 lodi tio ciia cAc nganh & cac nghiém thirc trong thoi gian thi nghiém

Nghiém thirc

Nganh 35%o 60%o 80%o 100%o

S6 loai (%)  S6 loai (%) SO loai (%) SO loai (%)
Bacillariophyta 22 50,0 20 58,8 6 28,6 9 47.4
Chlorophyta 7 15,9 7 20,6 8 38,1 4 21,1
Cyanobacteria 10 22,7 5 14,7 6 28,6 3 15,8
Dinophyta 4 9,1 2 5,9 0 0,0 3 15,8
Euglenophyta 1 23 0 0,0 1 4.8 0 0,0
Tong 44 34 21 19
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Bing 3: Danh sich cac lodi tdo xuét hién trong thoi gian thi nghiém

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 32 (2014): 113-122

Nghiém thirc
35%o 60%o 80%o 100%o
Bacillariophyta
1 Amphiprora alata Amphiprora alata Gyrosigma acuminatum  Amphiprora alata
2 Amphora lineolata Amphiprora gigantea Gyrosigma sp. Cymbella naviculiformis
3 Amphora quadrata Amphiprora sp. Gyrosigma spenceri Gyrosigma acuminatum
4 Amphora sp. Amphora hyalina Navicula radiosa Gyrosigma spenceri
5 Coscinodiscus lineatus Amphora sp. Nitzschia acicularis Navicula gracilis
6 Cyclotella sp. Coscinodiscus lineatus Nitzschia closterium Navicula radiosa
7 Cymbella cistula Cymbella cistula Nitzschia acicularis
8 Cymbella naviculiformis ~ Cymbella parva Nitzschia closterium
9 Cymbella parva Cymbella turgida Tropidoneis lepidoptera
10 Cymbella turida Gyrosigma acuminatum
11 Gyrosigma acuminatum  Gyrosigma sp.
12 Gyrosigma sp. Gyrosigma spenceri
13 Gyrosigma spenceri Navicula gastrum
14 Navicula gastrum Navicula gracilis
15 Navicula gracilis Navicula radiosa
16 Navicula lyra Navicula sp.
17 Navicula radiosa Nitzschia acicularis
18 Navicula sp. Nitzschia closterium
19 Nitzschia acicularis Nitzschia longissima
20 Nitzschia closterium Pleurosigma elongatum
1 Nitzschia longissima var.
reversa
22 Surirella sp.
Chlorophyta
23 Chlamydomonas cingulata Chlamydomonas cingulata Chlamydomonas cingulata Chlamydomonas cingulata
24 Chlamydomonas oculata  Chlorococcum sp. Chlorococcum sp. Nanochloropsis oculata
26 Chlorogonium elongatum Closterium setaceum Closterium setaceum Tetraselmis cordiformis
27 Closterium setaceum Closterium sp. Closterium sp. Tetraselmis suecica
28 Nanochloropsis oculata ~ Nanochloropsis oculata ~ Nanochloropsis oculata
29 Tetraselmis cordiformis  Tetraselmis cordiformis  Tetraselmis cardiformis
30 Tetraselmis suecica Tetraselmis suecica Tetraselmis cordiformis
31 Tetraselmis suecica
Cyanobacteria
32 Anabaena sp. Chroococcus giganteus Anabaena sp. Oscillatoria limosa
33 Lyngbya Birgei Lyngbya Birgei Lyngbya Birgei Oscillatoria sp.
34 Nodularia Oscillatoria sp. Oscillatoria formosa Spirulina major
35 Oscillatoria formosa Protococcus viridis Oscillatoria sp.
36 Oscillatoria limosa Spirulina major Spirulina major
37 Oscillatoria sp.
38 Oscillatoria tenuis
39 Spirulina major
40 Nodularia
41 Chrooccoccus giganteus
Dinophyta
42  Peridinium breve Peridinium berve Peridinium breve
43 Peridinium pellucidum Peridinium pellucidum Peridinium pellucidum
44 Goniaulax polygramma Goniaulax polygramma
45  Peridinium leonis
Euglenophyta
46 Euglena sp. Euglena sp.
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Mic du, nganh tdo khué céd thanh phﬁn loai
chiém da s nhung chu yéu 1a cac gidng tao co kich
thude 16n nhu Gyrosigma, Amphora, Navicula,...
Céc gidng tao xuat hién trong cac trong cac NT voi
mat d¢ cao (uu thé) 0 d6 man 35 va 60%o thuong la
tao Peridinium (++) (tdo giap), Nitzschia (++) (tdo
khue), Tetraselmis (++), Nanochloropsis (++) (tdo
luc). Trong khi & NT 80 va 100%0 thi
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Chlamydomonas  (++), Nanochloropsis —(++1),
Tetraselmis (++) (tao luc) chiém wu thé. Trong bén
nganh tao dwoc xac dinh thi thanh phan loai giam
dan theo d6 man (Bang 3) va giam nhiéu nhat 13
cac gidng loai tao khué, tao luc va tao lam.

Mét do tao bién doi theo thoi gian thi nghiém
duoc the hién qua Bang 4.

Bang 4: Sy bién dong mat dd tio (tb/L) giira cac NT theo thoi gian thi nghiém

Ngay thu mau Nghiém thirc

35%o 60%o 80%o 100%o
0 192.603+99.231? 94.216+84.395° 14.230+293° 78.900+212°
3 11.758+2.7072 28.644+7.2012 155.055+41.990°>  80.239+31.79 0%
6 201.477+161.724 % 45.833+£22.499*  208.176+£142.180*  140.698+28.4202
9 15.386+153 % 111.160+£66.3792 53.380+2.140° 57.686+7.850?
12 7.093+£7502 19.039+5.8532 10.755+6.703 2 63.382+7.656°
15 94.216+78.968 2 407.834+68.283° 73.694+1.615° 93.690+46.909 2
18 115.132+8.141° 392.372+11.655° 86.474+3.976° 83.912+8.331°
21 332.862+247.793* 477.589+£14.858? 45.372+9.492*  87.495+25127.232

Cdc gid tri trong cimg mot hang cé ky tw (a, b, ¢) khdc nhau biéu thi sw khdc biét ¢6 y nghia (p<0,05)

Mat d¢ tao trung binh trong cic NT bién dong
rat 16n theo thoi gian va dao dong tir 7.093-477.589
tb/L. O cac NT 35 va 60%o mat do tao dat cuc dai &
dot 1 vao ngay 6 va 9 tuong ing, sau do6 cung dat
cuc dai ¢ dot 2 vao ngay 21 véi mat d6 twong ung
la 332.8624247.793 va 477.589+14.858 tb/L.
Trong khi & NT 80 va 100%o, mat d tao dat cuc
dai vao ngay thir 6 (twong tmg 208.055+142.180,
87.495+28.420 tb/L). Nhin chung, cé sy khac biét
thdng ké (p<0,05) vao ngay 15 va 18 & NT 60%o so
v6i cac NT khac, cac ngay con lai gan nhu khong
¢6 sy khac biét (p>0,05). O ngay 6 thi khong co su
sai biét dang ké giita cac nghiém thic (p>0,05)
nhung néu kéo dai thoi gian dén 21 ngay thi mat do
tdo & nghi¢ém thuc & 80 va 100%o chi con khoang
10-20 % so v&i d6 mén 35 va 60%eo.

4 THAO LUAN

pH thich hop cho su phat trién cua cac loai tao
tr 7-9, t6i wu 8,2-8,7 (Barsanti and Gualtieri,
2006). Nhin chung, pH & cac nghiém thirc nim
trong khoang thich hop cho sy phat trién cia cac
loai tao. Trong khi nhiét d6 t6i uu hau hét cac loai
tao thuong 1a tir 20 dén 24°C, c6 thé thay doi tiy
moi truong va tity loai. Nhiét do thap hon 16°C s&
lam chém tang trudng, trong khi ¢ nhiét cao hon
35°C giy chét dbi voi mot sd loai (Lavens and
Sorgeloos, 1996). Do muc nudc trong ao thap (30
cm) nén nhi¢t do trong thi nghiém luc 14 gid tuong
d6i cao va dao dong tir 29-36°C, co khi téi da dat
36,7°C vao nhitng ngay ning néng. Trong mot thi
nghiém nudi tdo Chaetoceros sp. trén bé, nhiét do
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lac 2h c6 khi 1én t6i 36°C, nhung van khong anh
huong dén sy phat trién cua tao (mat do tao)
(Nguyén Van Hoa va ctv., 2006).

Vi tao c6 kha ning ddng hoa nito tir nhiéu
nguén khéac nhau (Dortch, 1990;. Page et al.,
1999). Ammonia, nitrit, nitrat va nitrogen hitu co
hoa tan duogc coi 1a nguén dam chinh cho tao (Abe
et al, 2002;. Soletto et al, 2005; Converti et al,
2006). Khi ham lugng NH4" cao, mat d6 thuc vat
phu du sé cao hodc tham chi cao hon néu céc té bao
sit dung NH4" nhiéu hon NO; (Dugdale e al.
2007). Nito (N) va phét pho (P) la cac chat dinh
dudng quan trong gop phan vao san xuét sinh khoi
clia vi tao va chiing co thé gi6i han su ting truong
cua thuyc vat phu du trong moi trudng tu nhién
(Richmond, 2004). Ham lwong NH4" (Hinh 1)
trong thi nghiém bién dong 1on trong khi ham
lwong P-PO,* (Hinh 2) twong d6i on dinh, dic biét
O NT 35%o, ham luwong NH4" c6 xu hudng ting
cao 10 rét so voi cac NT khac, dac biét ngay 3, 9 va
ngay 12, c6 thé sy bién dong ndy lién quan dén sy
phat trién cua tao. Trong nhiéu nghién ctiru cho
thdy, NH,* anh huong 1én sy bién dudng NOs™ cua
tdo nudc man. NHy" duge xem la nguén N ua thich
ddi v6i hau hét cac loai thuc vat phu du nudc man
(Varela and Harrison, 1999), két qua phén tich mat
d6 tao (Bang 3) thi mat d6 tdo & ngay 3, 9 va 12
thdp hon so v6i cac NT khac cho thay su hép thu
NH4" & NT nay kém, dan dén ham lugng NH,* van
con cao hon so vdi cac NT con lai. Fried et al.
(2003) két luan ring néu chi c6 mot chat dinh
dudng dugc ting 1én dang ké trong sd cac chat
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dinh dudng khéc thi s& han ché su ting truong cua
tao. Vi du, néu nito c6 ndng do rat cao va phdt pho
thap, tao s€ sinh sdi ndy ng cho dén khi chung st
dung hét tit ca phdt pho ngay ca khi van con ngudn
nito phong phu. Trong hé thdng thuy san véi ham
lugng nito cao va phét pho thap, phdt pho 1a yéu t6
han ché su tdng trudng cua tao.

Trong thi nghiém nay c6 5 nganh tdo dugc tim
thdy & NT 35%o va 80%o, 4 nganh tao & NT 60 va
100%o. Trong do, & NT 35, 60 va 100%o0 nganh tao
khué chiém wu thé (>47%) hon cac nganh tao khac,
trong khi & NT 80%o nganh tao luc chiém ti 1¢ cao
hon. Khi xét tinh da dang vé loai ciing cho két qua
c6 sy khac biét gitta cac NT, tinh da dang thanh
phan loai giam dan khi d6 man ting. NT 35%o phat
hién 44 loai tdo, trong khi d6 & NT 60%o phat hién
34 loai, NT 80 va 100%o chi xuat hién 21 va 19 loai
tao, twong Ung (Béang 3). Sigaud and Aidar (1993)
cho rang trong moi trudng bién da sb cac loai tao
phét trién tot & vao khoang 9-40%o. Bén canh do,
két qua tir Bang 2 ciing cho thiy thanh phan loai
tao bién dong khong theo quy ludt & cac d6 man
khac nhau. Vi du nhu tao mét (Euglenophyta) duoc
xem 12 loai tio nudc ngot nhung van tim thiy & do
man 35 va 80%.. Tuong tu, tdo gidp (Dianophyta)
1a nhom phan bd chu yéu trong nudc co6 do min
thip (35-60%o) nhung khong tim thiy & 80%o, tuy
nhién lai xuét hién & 100%o (3 loai). Ake—Castillo
and Vazquez (2011) cho rang thanh phan thyc vat
phii du & dam pha ven bién rat phic tap, sy da
dang cua sinh vat nudc ngot va cac sinh vat bién ¢
thé xdy ra trong cung moéi truong. Két qua 1a su
nham 13n vé& viéc xéac dinh vi tao co thé phat sinh.
Trong nganh tao, mot sd gidng chi dic trung cho
nuée ngot hoic nudc man, nhung nhimg giéng
khac c6 thé duge tim thay trong ca hai méi truong
(Dodge, 1985). Do d6, sy xudt hién cua chung
trong mdi truong khong phai moi truong déc trung
ma chiing phan b c6 thé 1a két qua cta van chuyen
theo dong chay cua song. Do d6, su phan b cua
cac nhom tao trong thi nghiém nay khong theo quy
ludt ¢ thé do anh hudng cua viée cap nudc vao ao
(mdi 3 ngay/lan) Mit khac, mot sé giéng khong
tim thdy c6 thé do mat do thap nén khong phat hién
khi dinh tinh.

Két qua dinh luong tao & Bang 4 ciing cho thay
& timg nghiém thirc mat do tio bién dong rat 1on.
Vi trong hé thdng biofloc, ham lwong dam khéng
nhitng mét di do su hép thu ctia tdo ma con hao hut
do sy dong héa cua vi khudn. Céc nghién ctru trude
ddy da cho thiy riang hai chat dinh dudng quan
trong trong cac ao nudi thity san 1a nito (N) va phot
pho (P) boi vi 2 chit nay chi ton tai trong nudc
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trong mot thoi gian ngén khi dwoc cung cip va
chung 1 nhan t6 gii han sy phat trlén cua tao
(Wetzel, 2001). Noi chung, cac quan x4 tdo co
ngudn gbe bién hay nu6c ngot déu bj anh huong
boi ti 16 nito: phdt pho (N:P) c6 trong thuy vuc
(Wetzel, 2001; Smith er al., 2006). Trong thi
nghiém nay ti 1&é N:P cta cac NT twong dbi cao
(dao dong 17,5-96,3) vi dugc bo sung phan ga va
b6t mi dinh ky (Hinh 3), tuy nhién, & d6 mén thap
(35 va 60%o) c6 thé su phén hity chét hitu co nhanh
hon nén ti 16 N:P thap hon va giau dinh dudng hon
0 d0 man cao (80-100%0). Geider and Roche
(2002) cho rang ti 1& N:P thap nhat trong diéu kién
nitrate va phosphat trong nudc doi dao va ti 16 N:P
cao nhét duoc tim thiy & cac thay vuc nghéo dinh
dudng. Tuy nhién, do thi nghiém dugc bb tri trong
hé théng biofloc nén sy bién dong mat do tdo con
chiu anh hudng cua cac nhom vi khuén do co sy
canh tranh chét dinh (dudng. Khi danh gia Gmg dung
cong ngh¢ biofloc vé chit lwong nudce va hiéu suat
san xudt cta ca 16 phi do6 Oreochromis sp. nudi &
mat do khac nhau, Widanarni et al. (2012) da két
luan rang ham luong Chlorophyll-a trong hé thong
d6i chig cao hon trong hé thdng biofloc. Ngoai
ra, su bién dong mat do tao ciing chiu anh hudng
do sy xudt hién thuong xuyén cia cac sinh vét dn
loc nhu Copepoda, Protozoa, Rotifer,... (Bang 5)
trong thoi gian thi nghiém, dac biét NT c6 d6 médn
thap (35 va 60%o). De Pauw et al. (1984) cho rang
hau hét cac van dé khi nudi vi tao bién co lién quan
dén sinh vat an loc nhu Protozoa, Copepoda, ... Do
d6, su bién dong mat do tao khong theo quy
luét trong thi nghiém co thé lién quan dén cac nhan
t6 trén.

Bang 5: Sinh vit an lgc ghi nhin dwgc trong
thoi gian thi nghiém

Nghiém thirc

35%o 60%o 80%o 100%o
Copepoda  Copepoda  Copepoda Protozoa

() (G () *
Rotifera Rotifera Protozoa

(+++) (+) ()
Protozoa Protozoa

) *)
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Thuc an tdt nhat cia Artemia duoc biét 1a céac
loai tao don bao co kich thudc nho hon 50 pm. Vi
vay, thanh phan tao trong ao cling nhu kich thuge
cta ching rit quan trong can dugc cha ¥. Theo
Hoogenhout and Amesz (1965); Reynolds (1984)
téc do phat trién cua tao lam luén luén cham hon
cac nhom tao khic nén tao lam thuong phat trién
cudi chu ky nudi. Hon nira, cac nhém tdo co su
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thich mg vai diéu kién dinh dudng khac nhau, tao
khué phat trién trong diéu kién dinh dudng thip,
tao luc phat trién trong moi truong c6 ham lwong
dinh dudng trung binh con tdo lam va tao gidp phat
trién trong méi truong dinh dudng cao (Yusoff et
al., 2002). Lindholm and Nummelin (1993) ciing
cho ring tao gidp phat trién khi ham lwong phot
pho cao va ti 1& N:P thip. Nhan dinh chiém wu
thé & NT 35 va 60%o (ti 16 N:P thép hon), ngoai ra
con mot sé gidng tao nhu Nitzschia (tao khué),
Tetraselmis, Nanochloropsis (tdo luc). Trong
khi @6 & NT 80 va 100%o thi ngoai Nitzschia (tao
khué) chiém uu thé thi nganh tao lyc ciing chiém
vu thé va xuét hién xuyén sudt trong thoi gian thi
nghiém vi du: Tetraselmis, Chlamydomonas,
Nanochloropsis.

Bang 6: Kich thuéc mjt s6 loai tdo wu thé trong
ao bon phan (Nguyén Thi Xuan Trang,

1990)
Tén loai Dai (um)  Rong (um)
Chlamydomonas 10-15 8-10
Tetraselmis 16,5-28 12,5-19
Nanochloropsis 1-2 1-2
Nitzschia 99-100 2,6-4

Nhin chung, nganh tao khué c6 sé luong loai
chiém ti 1 cao hon cac nganh tio khac nhung tao
luc 1 loai chiém wu thé nhiéu nhét va da sb c6 kich
thude nhé <50 pm (Bang 6). O NT 35 va 60%o,
mic du thanh phan loai phong phii nhung tio giap
1a lodi chiém wu thé trong thoi gian dai, tio giap
duogc xem 1a mdt loai tdo ddc va gay hai cho doi
twong nudi. Vi vay, két qua thi nghiém cho thiy
thanh phén tio & NT 80 va 100%o dugc xem la thirc
an thich hop cho ddi twong Artemia.

5 KET LUAN VA PE XUAT

— Til¢ N:P & NT 30 va 60%o0 dao dong tur
12,7-41,5; it bién dong theo thoi gian thi nghiém.
O d6 man 80 va 100%o thi ti 16 N:P cao hon tir 39-
89,1 va c6 sy bién dong 1on.

— Thanh phﬁn loai tdo thu dugc & cac NT 35,
60, 80 va 100%o twrong Ung 1a 44, 34, 21 va 19 loai,
trong d6 nganh tao khué chiém ti 1é cao & cac NT
35, 60 va 100%o, nganh tao mét chi xut hién & do
min 35 va 80%o. Tinh da dang vé loai trong cac NT
giam vé cudi thi nghiém (3 tuan).

— Céc gidng tao chiém wu thé & d6 man 35 va
60%o thuong la Peridinium (tdo giap), Nitzschia
(tdo khué); Nanochloropsis, Tetraselmis (tdo luc).
Trong khi & d6 min cao hon thi gidng tao
Chlamydomonas, Nanochloropsis, Tetraselmis (tao
luc) chiém wu thé.
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— Mat do tdo cac NT dao dong 7.093 -
477.589 tb/L. O NT 60%0 mat do tao ting dan tir
ngay 15-21.

— Do nhimng bat lgi nhu tao giap chiém wu thé,
nhiéu sinh vat an loc,... phat hién & d6 man thap
cho thdy ring nén tmg dung cong nghé biofloc
trong ao bon phan trén dbi tuong Artemia 6 6 man
cao hon (80-100%o).
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