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ABSTRACT

Study on the effect of liquid velocities on growth of Nannochloropsis oculata and Isochrysis
galbana cultured in tubular photobioreactor were carried out in National Breeding Center for
Southern Marine Aquaculture, Research Institute for Aquaculture No.2. Six identical systems
were designed by acrylic pipe, have a cultured volume of 85 litters, 60 cm in light-path and 34
meters in length. Each experiment consisted of three treatments are liquid velocities at 0,2-0,3

st 0,4-05 mstand 0,6-0,7 m.s*; two replicates, the experiment was repeated in two
times. The results pointed up this parameter effect the growth of both microalgal species. At
liquid velocity of 0,6-0,7 m.s?, N. oculata reached maximal density at 520,31 milllion
cells.ml™* higher than those at 0,4-0,5 m.s™ was 427,50 million cells.ml™, but the difference
was not significant. The population was not able to reach maximal density and collapsed at
0,2-0,3 m.s™. In case of I. galbana, there was no difference between liquid velocities at 0,4-
0,5 and at 0,6-0,7 m.s%, the population reached maximal at 32,38 and 33,38 million cells.ml?,
respectively; at 0,2-0,3 m.st 1. galbana cell was not able to multiplied. The obtained results
demonstrated that novel tubular photobioreactor can improve the technology of microalgal
culture but optimising the designed system is one of the necessary steps before applying on
each species.

PAT VAN PE

Nhu cau sir dung vi tao bién cho san xuét gidng hai san & nudc ta ngay cang nhiéu, nhat 1a khi
con s cac cong trinh nghién ctru sinh san nhan tao thanh cong trén nhiéu doi tuong cé bién va
nhuyén thé ngay cang tang. Dac biét nhu cau sir dung cua hai loai vi tao Nannochloropsis
oculata va Isochrysis galbana la cao nhat do gia tri dinh dudng cua chung.

Viéc nudi khong on dinh, rai ro do bi nhiém ban va tan lyi d6t ngot, mat do thap 1a nhirng van
dé ton tai d6i vai bat ky hoat dong nudi trong thuy san nao tly thudc vao viéc nudi hang loat
C4c tao don bao, can phai co giai phap vé ky thuat nudi nham 6n dinh viéc nudi va dam bao
chat lugng tao t6t, kém theo giam gia thanh.

O nuéce ta cdng nghé nudi vi tao cho dén nay van con qué lac hau, chi theo cac phuwong phép
cd truyén, bén lién tuc, nhu nudi kin trong bich nhyua, nudi hé trong bé xi ming, bé soi thiy
tinh, thim chi chua nu6i nhidu trong hé thong raceway, 1a hé thdng nudi ma thé gigi cho Ia lac
hau nhiéu khuyét diém. Cong nghé nudi vi tao nay chac chin khong dam bao vé mat sb luong
Ian chat lugng, 1am han ché qui md va cong suat trai san xuat giéng. Cho dén nay, chi mot
don vi nghién ctu duy nhat 1a truong Dai hoc Thuy san Nha Trang thar nghiém nudi N.
oculata trong hé thong ong dan, mat do tao dat dugc tuy cao hon cac phuong phdp nudi hi¢n
tai, nhung van con rat thap so véi cac cong trinh nghién ctru ngoai nudc khac. Ung dung hé
thong 6ng dan, c6 cong ty C6 phan Chian nudi CP Viét Nam da nhap hoan toan hé thong dé
nudi tao Skeletonema lam thirc dn cho tom thé chan trang va cong ty tu nhan Phuong A Lan
dé nudi tao Spirulina lam thyc pham chirc ning cho ngudi.

Trong khi d6 cac nudc trén thé gioi nhu Y va Israel d4 tir bo cong nghé nudi theo phuong
phép co truyen tir 1au, thay vao do la viéc nghién cau va ng dung hé thong kin quang phan
ung sinh hoc va ngay cang cé nhiéu kiéu thiét ké khac nhau nham hoan thién va nang cao

143



cdng ngh¢ nudi. Co nhiéu kieu thict ké cho h¢ théng nuoi nay nhu tim, vanh khuyén, éng,
bang, nhung thiét ké bang dng dan dudng nhu 6n dinh va hiéu qua nhit.

£ )

e
Vanh khuyén Ong dan

Céc hé théng dng c6 chiéu dai hang 100 m gan day duoc ké dén nhu hé thdng cua Acien va
ctv (2001) dugc lap dat & Almeria c6 thé tich 2001 dung dé nubi Phaeodactylum tricornutum
cho ning suit 1,20 g.I".ngay™; hay cua Boussiba va Aflalo (2005) & Negev (lsrael). Hé théng
5ng dan 16n nhat thé gigi hién nay cé chidu dai 500 km, thé tich 600 m®, dwoc lp dit tai
Klotze (Puc) boi Bisantech (Pulz, 2001), hé thong dugc dat trong nha kinh cé dién tich 1,2
hecta, c6 thiét bi diéu chinh nhiét, sit dung 4nh sang mat troi. Thu hoach sinh khéi bang
phuong phap ly tim, tao san pham 1a tao kho c6 do 4m 5%, niang suét thu duoc la 100
tan.nam™".

Tao nudi trong hé thong dng dugc quan ly chat, khdng nhitng khdng nhidm tap ma con cé thé
nudi lién tuc & mat do cao hon rat nhiéu so véi hé thong cii. Kha niang duy tri viéc nudi lién
tuc, st dung anh sang tu nhién, khdng nhirng giam gia thanh ma con gitip cung cap mot luong
sinh khéi lon 6n dinh (Borowitzka, 1997). Uu diém 6 rét caa hé thdng nudi kin 1a c6 thé duy
tri céc diéu kién thiy-hoa thich hop cho toc do phat trién tdi wu cua té bao. Khong nhitng cho
ning suat cao, ma con cung cap sinh khoi tao véi chit lugng cao, toi uu hoa thanh phan sinh
hoa hoc cua té bao. Boi Vi tat ca cac yeu t6 nhu: dinh dudng, anh sang, pH, nhi¢t do, giai doan
phat trién déu anh huong dén thanh phan sinh hoa hoc té bao va nhiing yéu t6 ‘nay déu duoc
diéu khién va duy tri 6n dinh trong hé théng nudi. Tuy nhién, nghién ctu thiét ké hé thong
6ng khong phai 1a diéu dé dang, nhat Ia khi téi wu cho ting loai vi tao nudi.

Sy dao nudc manh 14 rat can thiét dé ngan tao khdng bi ling, dam bao tat ca cac té bao cua
quan thé tiép xtic duogc véi anh sang va cac chat dinh dudng nhu nhau, tranh sy phan tang
nhiét va cai thién sy trao ddi khi gitra méi truong nudi va khdng khi (Michels va ctv, 2010).
Tuy nhién, dao tron manh s& gay ra hién tuong shear tress 1am ton hai té bao tao va mdi loai
tao ¢6 muc do chiu dung khac nhau. DA c6 khdng it nghién ciru dé xac dinh mic do shear
stress cua turng loai tao nhu Contreras va ctv (1998) trén Phaeodactylum tricornutum; Garca
va ctv (2007) trén Protoceratium reticulatum. Vi vy, hé théng thiét ké s& t6i wu khi van hanh
nudi mot loai tao nao dé 1a khi xac dinh dwoc sy can bang gitra muc d6 suc khi téi da va
ngudng chiu dung shear stress caa loai tao d6. Pbi vaoi hé théng ng, su dao tron duoc thuc
hién bang dong chay bén trong hé théng kin. Vi vay, t6i wu hoa hé thong 6ng, ngoai viéc cung
cap khi CO,, van tdc dong chay va trao doi khi la cuc ky quan trong. Theo Weissman va ctv
(1988), viéc thai O ra khoi hé thong dng con khd khan nhidu hon so véi viéc cung cap khi
CO,. Bdi véi bat ky hé thdng 6ng, O, tao ra tir qua trinh quang hop s& dugc tich tu trong nuéc
nudi cho dén khi dong chay dén chd trao d6i khi, noi d6 O, s& duoc tach ra khong khi. Molina
va ctv (2001) két luan ring van téc dong chay va téc do thai O, ra khoi hé théng 6ng co lién
quan mat thiét véi nhau, ham Iugng O, cao két hop véi cudng do anh séng cao s& lam ton hai
té bao tao do sy oxi hda bang anh séang (photo-oxidation). Van téc dong chay Ién hon co
khuynh hudng tét hon cho sinh truéng caa quan thé tao, do giam ham lwong O, tich tu xudng
dudi muc wc ché quang hop. Tuy nhién van téc dong chay lén qua gidi han cho phép khong
nhirng giam san luong thu hoach ma con hai té bao tao, chang han Carlozzi va Torzillo (1996)
nudi Spirulina trong hé théng dng véi van téc dong chay cao 0,97 m.gidy™. M&i day, Norsker
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va ctv (2011) ciing dd két luan rang nong do O cao s& lam giam nang suét tao, viéc xa khi O,
la mot trong nhitng van dé can nghién ctiu khi t6i wu hoa hé thong thiét ké.

Nghién ctru nay dugc thuc hién trén hé thong dng tu thiét ké cua Dé tai cap B9, thudc chuorng
trinh Cong ngh¢ sinh hoc: “Nghién cizu cong ngh¢ nudi, thu sinh khéi vi tdo . galbana va N.
oculata phuc vu sdn xudt giong hdi san” nham tim ra van tc dong chay tt nhat cho sinh
truong cua hai loai vi tao.

PHUONG PHAP NGHIEN CUU
H¢ théng nudi

Vit ligu ldp dat hé thong éng
Ong nhya acrylic trong sudt duong kinh 60mm, chiéu day 2mm, chiéu dai 2m;
Co ndi hinh chir U bang 6ng nhya PVC ®60mm;
()ng nhua, co, van ®60mm;
Pén huynh quang dai 1,2m va 0,6m, céng suat 40W: hop diéu khién dién va cac dung cy dién
di kém;
Dau bom hit va day;
Mb to 2Hp ¢6 truc quay thay doi dwoc van toc trong khoang 2-10 vong.giay™;
Binh cung cap khi CO; tinh khiét va h¢ théng cung cap khi CO; (van chuyén dung, ddng hd
do tdc do khi, day dan khi va van chuyén dung...);
Hé thdng gi& d& lam bang inox 304.

Nghién citu anh hwéng caa tée dd dong chay

Tdo giong

Tao gbc I. galbana va N. oculata c6 nguon gbc tir phong thi nghiém bién Dunstaffnagge cua
CCAP (the Culture Collection of Algae and Protozoa, Oban, UK).

Tao gdc duoc gitr gidng trén moi trudng thach (dia petri) va long (6ng nghiém); cac dia thach
va ong nghiém duoc luu giir trong ta chuyén dung hiéu MLR-350H (SANYO, Nhét), diéu
chinh & nhiét d6 18°C, cudng d6 anh sdng 1000-3000 lux, d6 am 70 %. T4t ca dung cy va moi
truong nudi phai dugce hap tiét tring ¢ 121°C trong vong 20 phat (HVE 50, HIRAYAMA,
Nhat); tat ca thao tac duoc thyc hién trong ta ciy vo tring (SANYO, Nhat).

Tao gdc tir dia thach va 5ng nghiém duoc nhan gidng cap 1 va 2 trong diéu kién vo tring: cac
don vi nudi la chai thay tinh hinh try, c6 thé tich 1 va 5 |, c6 nap day kin, c6 duong khi vao va
ra thdng qua loc khi 0,2 um (SARTORIUS, buc).

Nhan giéng cap 3 dugc thuc hién trong céac binh thay tinh 15 | ¢6 nap day kin, 16 dua khi vao
va ra khéng qua loc khi 0,2 pm.

Tao gidng bé tri thi nghiém duoc ly ¢ pha ting trudng, mat do ban dau khac nhau tdy vao
ting loai vi tao.

Nuwde nuéi va diéu Kign nuoi

Nudc sir dung dé nudi vi tio N. oculata va 1. galbana higu chinh vé do mén Ian lugt & 20 va
30 %o (Pang T Van Cam, 2011) trude khi xi 1y.

Nudc sir dung dé luu giit tao géc, nhan giéng cip 1 va 2 dugc loc qua gidy loc 0,2 um, hap
tiét trang, nudc hap sau 2 ngay méi sir dung, dam bao du thoi gian dé can bang CO; (Banerjee
va ctv, 2011). Nudc st dung dé nhan gidng cap 3 va b tri thi nghiém trong hé thong tim va
opg dugc xu ly diét trang bang calcium hypochlorite Ca(OCl), ndng ¢ 30 ppm, trung hoa
bang sodium thiosulfate (Na,S,03), sau cung loc qua bd cot loc “5Sum - than hoat tinh - 1pm”.
Mai truong dinh dudng F/2 (Guillard va Ryther, 1962) duoc hép tiét trung sir dung cho ca hai
lodi vi tao va cho tat ca hinh thirc lwu gir, nhan giong va bo tri thi nghiém. B6 sung moi
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truomg dinh dudng & liéu luogng tir 50% dén 80% so voi mic ban dau sau mdi 2 ngay nudi
nham han ché su thiéu hut cac chat dinh dudng cho sinh trudng cta vi tao nudi.

Cuong d¢ 4nh sdng tai bé mit trong cua éng dao dong trong khoang (9.000% 500) lux bang
anh sang trang ctia dén huynh quang (may do cuong d6 anh sang, Sper Scientific 840020, Pai
Loan).

Nhiét do nu6c nudi 28+0.5 °C (duy tri bang 2 may diéu hoa nhiét do, cong suat 2Hp). ’
Khi dugc cung cap tor may nén khi c6 cong suat 1,5 m?>.phat™, qua cot loc trudc khi cung cép
vao hé thong nhén giong cap 2, 3.

Bé tri thi nghigm

Thinghiém 1: Ank huong cia van toc dong chay trong hé thong ong lén sinh trirong cia quan
thé N. oculata.

Thi nghiém bao gom 3 nghiém thirc khac nhau vé van téc dong chay 0,2-0,3 m.giay™, 0,4-0,5
m.gidy™ va 0,6-0,7 m.gidy*, mdi nghiém thirc ¢6 2 lan Iap lai, thi nghiém dugc thyuc hién 2
lan.

Diéu kién thi nghiém: mat do ban dau 20 tri¢u th.ml™, céc diéu kign khac nhu da duoc trinh
bay ¢ phan trén.

Thinghiém 2: Anh huong cua vdn toc dong chay trong hé thang ong lén sinh truong cua quan
thé 1. galbana.

Thi nghiém bao gom 3 nghiém thirc khac nhau vé van toc dong chay 0,2-0,3 m.giay™, 0,4-0,5
m.gidy™ va 0,6-0,7 m.gidy™, mi nghiém thic c6 2 lan I3p lai, thi nghiém duoc thuc hién 2
lan.

Diéu kién thi nghiém: mat d¢ ban dau 2 trigu tb.mI™, cac diéu kién khac nhu da dugc trinh
bay ¢ phan trén.

Thu thdp sé liéu

Mds_do _tdo: dugc xac dinh hang ngay bing cich si dung budng dém Neubauer
Haemocytometer (hinh 1) ding dé dém cac loai vi tao c¢6 kich thudc 2-30 pm, mat do 10*-107
th.ml™).

=

’ _Hinh 1: Cau tao buong dém Neubauer
Thong sb duoc ghi trén budng dém Neubauer: 0,0025 mm? d6 sau 0,1 mm.
Thé tich cua 5 blog A, B, C, D, E la bang nhau.
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Mbi blog A, B, C, D duoc chia lam 4 x 4 6 nhu nhau.
Blog E chia Iam 5 x 5 6 va mdi 6 chia 1am 16 6 nho, mdi 6 nho c6 dién tich 0,0025 mm? Nén
dién tich trong 25 6 cua blog Elao, 0025 x 16 = O 04 mm?. D6 sau 0,1 mm —> thé tich mdi
612 0,04 x 0,1 = 0,0004mm?® —410 mm® =4.10° ml

Cong thirc tinh mat do té bao Ia: (X /4 x 10°%) t& bao/mL

X sb té bao trung binh cia 5 6 nho dém dugc trong blog E

Mat do tao do duoc I gié tri trung binh caa 4 1an dém. Bém bang kinh hién vi c6 vu diém 1
kiém soat dugc chit lugng tao nudi.

Téc dé tang truong (K): xac dinh theo cong thic caa Abu-Rezq va ctv (1999)

K = (LnN¢ - LnNp)/t

N¢ 1a mat d6 cubi, No 12 mat do dau va t khoang thai gian (ngay)

CAc thong so cua hé thong nudi va méi triréng nubi:
Do van tc dong chay theo phuong phap ciia Molina va ctv (2001), do van téc truc quay cua
motor biang may DIGITAL TACHOMETER DT2234A.
Do ham luong oxy hoa tan, nhiét do, pH bang may YSI (model 556 MPS, USA).

Xir 1y s6 ligu
St dung phan tich One-Way ANOVA va phép thir Duncan (SPSS version 16.0) dé so sanh sy
khéc biét vé mat dg, toc do tang trudng gitra 3 nghiém thic trong tung thi nghiém.

KET QUA VA THAO LUAN
Thiét ké va lap dat h¢ théng ong

Str dung dng nhya acrylic trong suot co dudng kinh 60 mm, chiéu day 2 mm, chiéu dai 2m.
MGt don vi nudi bao gom hai day dng dat song song va cach nhau 22 cm, mdi day bao gom 6
ong dit song song ndm ngang va cach nhau 6 cm theo chiéu thang dung. Cac 6ng ndi véi
nhau bai cac co ¢6 hinh dang chir U, chiéu dai 50 cm. Ong & vi tri thap nhat va cao nhét dugc
ndi truc tiép véi 2 dau cua dau bom tao thanh mot vong xoan kin ¢ chiéu dai 34 m, tao nén
thé tich nudi 85 lit. Dau bom s& ddy nudc va tao vao éng ¢ vi tri thap nhat chay qua cac 6ng
bén trén, dong thoi nudc va tao s& bi dau bom hit vé tir 5ng & vi tri cao nhét tao thanh dong
tuan hoan lién tuc trong hé thong nudi dng.

112¢m

FE '

140 cm 184 cm
) . Hinh 2: Bieu do caa 1 hé thong ong ‘
(1) Ong acrylic trong; (2) 6ng PVC mo; (3) Co noi hinh chir U bang nhua PVC; (4) dau bom;
(5) motor dién; (6) van thu hoach; (7) diém dwa CO, vao hé thong (8) (9) céc van chirc nang;

(10) (11) noi thoat khi O, va cung cip dich nuéi vao hé thong (11); (12) hudng dong chay;
(13) gia d& hé thdng bang inox.
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Noi déng va mé cua hé thdng nudi 1a 1 van @60 mm nam giita dng & vi tri thap nhat va dau
bom dé thu hoach tao hodc xa nudc khi vé sinh, 2 16 ®60 mm ¢ nit day bang lugi nam giira
6ng o Vi tri cao nhat va dau bom 14 noi cung cap nuéc, tao, chat dinh dudng cho hé thong,
dong thoi 1a noi thoat khi O,. Hé thong chiéu sang bao gdm 12 béng dén huynh quang dai
(1,2+0,6) m, cong suat 40 W, dat theo chiéu nam ngang ¢ giira hai day dng, khoang cach dén
mdi day 6ng 1a 10cm, nham tao nén 3 mic cuong do chiéu sang khac nhau 3000, 6000 va
9000 lux.

Dau bom hut va day duoc gan véi mo to 2Hp véi truc quay ¢6 toe do 2-10 vong.gidy™, tuong
g véi van téc nudc chay trong éng 0,1-1m.gidy*. Mdi don vi nuéi dugc cung cip khi CO,
tinh khiét tir binh CO, thdng qua hop dieu khién toc do.

Hai don vi nu6i dat theo chiéu thang dung thanh 2 tang trén cung 1 gia d& inox, su dung
chung 1 hop diéu khién dién, toan bo hé thong c6 6 don vi nudi, xép song song thanh 3 hang.

Anh hwéng ciia van téc dong chdy Ién sinh trwéng cia loai N. oculata

Hinh 3 biéu dién ting truong cua N. oculata khi nudi trong hé théng ong ¢ 3 van téc dong
chay khac nhau. Tai van téc cao nhit, quin thé N. oculata dat mat d6 520,31 triéu th.ml™,
twong ung Vi toc do ting truong 0,27 .ngay™*. Mat do thap hon 427,50 triéu to.ml™, twong
{ing véi toc do tang truong 0,26 .ngay™ & van téc thip hon 0,4-0,5 m.gidy™; tuy nhién mirc do
khéc biét vé toc do tang truong giira hai van tc khong du do tin cay (p>0,05). Quan thé N.
oculata & van téc chay thip nhat 0,2-0,3 m.giay™, mat do chi dat dwoc 81,56 triéu tb.ml™* vao
ngay nudi thr 10 va suy tan sau do.

Anh huéng caa tée d6 dong chay 1én sinh truong caa vi tao trong hé thong 6ng ciing duoc tac
gia Molina va ctv (2001) nghién ciu trén loai Phaeodactylum tricornutum, van téc dong chay
trong khoang tir 0,35 dén 0,50 m.giay ™" cho san lugng thu hoach khong khac nhau, nhung &
van toc thap hon 0,35 m.gidy™ quan thé bi suy tan.

Giai thich nguyén nhan quéan thé khong dat duoc cuc dai va suy tan tai van téc dong chay thip
0,2-0,3 m.giay™, la do gia tri DO cua nuéc nudi cao, dao dong trong khoang 350-400%, tuong
ing 27-33 mg.I". Bai vi ham lwong O, trén mirc bdo hoa (0.2247 mol O,.m™ tai 20°C) s& wc
ché quang hop cia hau hét cac loai tao, cho dui ham lugng CO, duoc duy tri & muc tdi wu
(Aiba, 1982). That vay, Tredici va ctv (1992) d4 dan chiing ring ning suat cua Spirulina duoc
cai thién rd rét khi giam ham luong O, hoa tan tir 35 mg.I"* xudng 20 mg.I". Gia trj DO caa
nudc nudi ¢ 2 van toc dong chay cao hon, dao dong trong khoang 120-200 %, twong wng 8-15
mg.I". Gia tri DO ty I¢ nghich véi van téc dong chay. Nhu vay, van toc dong chay I6n hon co
khuynh hudng tét hon cho sinh truéng caa quan thé tao, do giam ham lwong O, tich tu xudng
du6i muc te ché quang hop.

600 4

300 4

200 4

Mat dé (x 10° té& bao/mL)

100 4

M

od
y T T T T T T 1
1 2 3 4 5 6 7 8 9 10 11 12 13 14

Thoi gian (ngay)

Hinh 3: mat d6 cua N. oculata nudi ¢ hé thdng dng ¢ 3 van toc dong chay khac nhau
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Nhu vay véi hé théng éng da thiét ké, van tbc dong chay 0,6-0,7 m.gidy™, dat mat do 520,31
triéu th.ml™". So véi két qua nghién ciru trong nude trude ddy, bang phuong phap nudi truyén
thong, mat do dat duoc cao gap 10-23 1an, cu thé 1a mat 6 N. oculata chi dat 22 triéu tb.mlI™
khi nuéi sinh khéi 1am thic dn cho au tring c4 mua den (Epinephelus coioides) tai Vién
Nghién ciu Nubi trong Thuy san | (Le Xan va Do Xuan Hai, 2004), 30-50 tri¢u tb.mlI™ khi
nudi sinh khdi 1am thirc an cho au tring ca mang (Dang TS Van Cam va ctv, 2009) tai Vién
Nghién ctu Nudi trong Thay san 11 va tai Vién Nghién cau Nudi trong Thay san 11 chi 1a
bude dau xay dung qui trinh luu gitr va nudi sinh khéi (Nguyén Thi Xuan Thu va ctv, 2004).
Khi so sanh vai hé théng éng cua Bli Ba Trung va ctv (2009) bao gom 10 6ng thuy tinh @32
mm, chiéu dai 1270 mm, dat mat do 61 tricu tb. ml™, mat do trong nghién ctu ndy cao gap 9
lan va hoan toan c6 thé so sénh vai hé théng dng cua céc tAc gia ngoai nude, dat mat do tir 10°
dén 10° th.mlI™, tdy thudc vao dwong kinh dng (Lubian va ctv, 2000). Ching han, duong kinh
4,3 cm trong hé thdng 6ng din caa Chini Zittelli va ctv (1999) & Florence, cho ning suat
Nannochloropsis sp. 0,6 g trong lugng khd.I*.ngay™.

Anh hwéng ciia van téc dong chdy Ién sinh trwéng cia lodi 1. galbana

MGi thi nghiém nghién ciu anh huang caa van toc dong chay 1én ting loai vi tao N. oculata
va |. galbana, trong khudn khé cua bai viét nay, tac gia chi trinh bay két qua caa 1 lan lap lai.

Hinh 4 cho thiy hai duong cong tang trudng cua hai quan thé nudi trong hé théng 6ng ¢ hai
van té¢ dong chay 0,4-0, 5va 0,6-0,7 m. giay™" gin nhu trung lap nhau, tach blet S0 voi duong
cong tang truong cua quan thé ¢ van toc dong chay thip nhat 0,2-0,3 m.giay™. O ca hai van
téc dong chay 0,4-0,5 va 0,6-0,7 m.gidy™, quan thé dat mat do cuc dai vao ngay nudi tha 11,
tai gia tri 33,38 triéu th.mi* va 32,38 triéu tb.ml™, cing téc d6 ting truong 1a 0,25 .ngéy'l.
Tréi lai, quan thé nudi ¢ van téc dong chay 0,2-0,3 m.gidy™, gan nhu khong gia ting mat do,
tir mat do ban dau 2 triéu tb.ml™, sau 7 ngay nudi quan thé chi dat 5,81 triéu th.ml™.

DO cua nuéc nudi ty 1é nghich véi van téc dong chay, cu thé dao dong trong khoang 350-
400%, tuong (rng 27-33 mg.I™ tai van téc dong chay 0,2-0,3 m.giay™; 200-250%, twong &ng
15-20 mg.I™ tai van tc dong chay 0,4-0,5 m.gidy™ va 120-200 %, twong tng 8-12 mg.I™ tai
van téc dong chay 0,6-0,7 m.giay™. Gia tri DO & van toc dong chay 0,6-0,7 m.giay™ thap hon
& van toc dong chay 0,4-0,5 m. giay tuy 1am cho viéc tic ché quang hop it hon, nhung khong
mang lai mat do cuc dai cua quan thé 1. galbana cao hon, c6 thé & van téc dong chay nay d&
¢6 it nhiéu anh huong dén té bao, do dic tinh hinh théi 12 loai tao roi.

Gié tri pH cua ca 3 nghiém thuc khong cd su khéc biét, bién thién trong subt chu ky nudi
trong khoang 8-9.
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Hinh 4: mat d6 cua I. galbana nudi & hé théng dng & 3 van téc dong chay khac nhau
Mat d6 tao 1. galbana trong nghién ciru nay dat 33,38 tri¢u th.ml™, toc d¢ ting truong la 0,25
.ngay ™ tuy ¢6 thap hon, nhung the so sanh dugc voi cac cong trinh nghién ciru ngoai nudc
khac do khac nhau ¢ duong kinh ong thiet ké. Hé thong ong cua Molina Grima va ctv (1994)
dat mat do 2g/L, toc do tang truwong 0,38/ngdy; cua Borowitzka (1997) dat ning suat
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1,2g/L/ngay va cua Miner va Robert (2000) cho mat d¢ 40-60 triéu th.mI™ bing éng c6 dudng
kinh 3 cm, 2,4 cm va 4 cm, theo thi ty. Hé théng dng trong nghién ciu nay duoc lip dat bang
6ng co6 duong kinh 6 cm, theo Posten (2009) va nhiéu tac gia khac da két luan rang duong
kinh dng cang mong mat do cang cao, tham chi co tac gia thiét ké hé théng cé duong kinh dng
chi bang 1,2 cm (Lee va Low, 1991), 2,4 cm (Borowitzka, 1997) va 3 cm (Molina Grima va
ctv, 1996).

KET LUAN VA PE NGHI
Két luan

Nghién ctu d4 thiét ké 6 hé thong nudi kin quang phan wng sinh hoc theo nguyén tic 6ng dan,
moi hé thong c6 chiéu dai 34 m, hay thé tich nudi 85 I, dudng dan &nh sang 60 mm.

Téc do dong chay trong hé théng d4 thiét ké ¢ anh huong Ién sinh trudng cua vi tao nudi:

Déi vai loai N. oculata: & van téc dong chay 0,6-0,7 m.gidy™ quan thé dat mat do cao hon so
v6i van téc 0,4-0,57 m.giay™, 520,31 triéu tb.ml™* va 427,50 triéu tb.ml™, theo thu tu, tuy
nhién muc khéc biét khdng mang y nghia thong ké; & van téc dong chay 0,2-0,37 m.giay™,
quan thé khong cé kha ning dat cyc dai va suy tan.

Ddi véi lodi . galbana: ¢ hai van toc dong chay 0,4-0,5 va 0,6-0,7 m.gidy™ cho mat do cuc
dai twong ty nhau, 32,38 tri¢u th.mI™* va 33,38 trigu th.ml™, theo thir ty; ¢ van toc dong chay
0,2-0,3 m.giay™, quan thé khong c6 kha ning phat trién.

bé nghi
Nghién ctru cach thiét ké hé thong vai cling van toc dong chay nhung kha ning tich tu khi O;
thap hon, nham lam ting mat do cuc dai cua quan thé, dac biét doi véi loai tao roi la I.
galbana.

Thyc hién cdc nghién ciu nham tdi vu hoa van hanh h¢ thong nhu mat d6 ban dau, ché do
chieu sang, ty 1¢ thu hoach tung phan.... nham xay dung qui trinh nudi tham canh vi tdo bién
trong hé thong kin quang phan ung sinh hoc.
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