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ABSTRACT

The study was conducted with two experiments to determine the ability of
using bread yeast and optimal harvesting rate in mass culture of copepod
Schmackeria dubia. Experiment 1 was randomly designed with 5
treatments with 6 replicates each including (i) 100 % algae (Chaetoceros
calcitrans), (it) 100 % yeast, (iii) 25 % algae and 75 % yeast, (iv) 50 %
algae and 50 % yeats; (v) 75 % algae and 25 % yeats. Experiment 2 was
set up with 4 treatments of different harvesting rates of biomass including
0, 15, 20 and 30%. Copepods were fed with 100% algae (from Exp. 1).
The biomass was harvested every three days when copepod density
reached 5,000 to 6,000 ind/L. The experiments were designed in 1L beaker
system with copepod density of 1 ind/mL at salinity of 20 ppt and fed with
Chaetoceros calcitrans. The results showed that after 30 days of culture,
highest density of copepods (9,200 + 938 ind/mL) was obtained at the day
6" in treatment fed with 100% algae in Exp. 1. The combination ratio of
75% algae and 25% yeast resulted in best result (higher density compared
to other combination ratio). Periodic harvest of 30% of biomass resulted
in highest recruitment and density, up to 11.510+817 inds/mL.

TOM TAT

Nghién ciru gom 2 thi nghiém nham xdac dinh kha néng thay thé tio bang
men banh mi va ti ¢ thu hoach ti wu trong nuéi sinh khéi copepod S.
dubia. Thi nghiém 1 gom 5 nghiém thirc dwoc bé tri hoan todn ngdu nhién
V6i 6 lan lap lai bao gé‘m (i) 100% tao, (ii) 100% men banh mi, (iii) 25%
tao va 75% men, (iv) 50% tao va 50% men va (v) 75% tdao va 25% men.
Thi nghiém 2 duwoc bé tri véi 4t lé thu hoach khac nhau bao g(fm 0, 15,
20, 30%. Sinh khoi copepoda dwoc thu hoach khi mdt do quan thé dat
5.000-6.000 cd thé/L véi chu ky 3 ngay/lan. Céc thi nghiém dwoc bé tri
trong hé thong coc thiy tinh 1L ¢ d6 man 20%., mdt dé copepoda la 1 cd
thé/mL va cho dn bang tao Chaetoceros calcitrans. Két qua sau 30 ngdy
nuéi, & thi nghiém 1, mat do copepoda cao nhat (9.200+938 cd thé/L) o
nghiém thirc cho an 100% tao vao ngay thir 6. Ti I¢ két hop 75% tao va
25% men banh mi cho két qua tot nhat (mdt do copepoda cao hon). Ti I¢
thu hoach 30% /lan cho kha nang hoi phuc ciia quan thé ‘copepoda nhanh
nhat va cho s6 heong cao nhat, lén dén 11.510+817 cd thé/L.
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1 GIOI THIEU

Thirc @n ty nhién la mot trong nhimg nhén tb
quan trong quyét dinh sy thanh cong trong quy
trinh wong va san xuit giéng nhiéu loai dong vat
thiy san. Mot s6 ddi tuong thirc an ty nhién da
dugc nhiéu nha khoa hoc nghién ctru va dua vao
mg dung trong nudi trong thiy san nhu luan tring
(Brachionus), tring nudc (Moina), giap xac chan
chéo (Copepoda), Artemia, 4u trung mudi lic
(Chironomidae) va mot s6 nhém dong vat ndi khac
(Lavens & Sorgeloos, 1996). Trong d6, nhom giap
xac chan chéo véi gia tri dinh dudng cao (ham
lugng HUFA, axit béo, enzyme va vitamin) va kich
¢& khac nhau ¢ céac giai doan phat trién nén ching
¢6 thé phit hop cho au trung cua cac loai dong vat
thiy san ¢ nhiing giai doan khac nhau.

Loai Copepoda Schmackeria dubia phan b6 va
phat trién phong pht ngoai méi truong ty nhién,
dugc xem la dbi tugng tiém nang dé nudi sinh
khéi. Loai Copepoda nay cé tap tinh an loc, thirc
an chu yéu 1a tao. Tuy nhién, viéc chi st dung tio
dé nudi sinh khdi chua thue su mang lai hi¢u qua
kinh té do viéc gy nudi tao khong don gian va chi
phi cao. Men banh mi véi kich thude 5-7 pm, ham
luong protein cao (45 — 52%) va ré tién nén cé
tiém nang trong st dung lam thirc an thay thé tao.
Tuy nhién, theo Rippingale va Payne (2001) thi
men banh mi c¢6 chit lwong dinh dudng kém
(khong chira nhiéu cac acid béo cao phan tir) nén
han ché su phat trién va gia tri dinh dudng cua
Copepoda. Vi thé, viéc két hop tao va men banh
mi 12 van d& can dugc xem xét. Mat khac, viée duy
tri su phat trién va kha ning phuc hdi ciia quan thé
Schmackeria dubia khi thu hoach lam thirc an cho
4u trung thiy san ciing 1a vin d& can dugc quan
tdm nghién ciru.

2 PHUONG PHAP NGHIEN CUU

2.1 Vit liéu thi nghiém

Hé théng cbc 1L ding dé bd tri thi nghiém.
Ngudn gidng Schmackeria dubia dugce cung cp tir
Phong thi nghiém thirc an ty nhién (Khoa Thuy san
— Truong Pai hoc Can Tho). Nudc 6t ¢6 do man 80
— 100%o, c6 ngudn gbe tir Vinh Chau, dugc pha véi
nudc may dé dat do6 man 20%o, sau do dugc xt Iy
bang Chlorine néng d6 20 — 30 mg/L. Nudc dugc
kiém tra va loc qua tai loc trude khi sir dung. Tao
st dung 1a tdo Chaetoceros calcitrans dugc cung
cap tir Phong thi nghiém thirc 4n tu nhién.

2.2 Phwong phap b tri thi nghiém

Thi nghiém dugc thyc hién tai Phong thi
nghiém thirc an ty nhién. Trong ca 2 thi nghiém
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Schmackeria dubia dugc nudi trong hé thdng coe
thiy tinh 1L, v6i mat do bd tri ban dau 1a 1 ca
thé/mL trong thé tich 500 mL, & d6 man 20%o.
Nuéc dugc thay hing ngay vao lic 8 gio sang voi
ti 16 20 — 25 % két hop bd sung thirc an. Mdi thi
nghiém kéo dai 30 ngay.

— Thi nghiém 1: Xac dinh kha nang st dung
men banh mi thay thé tao trong nuéi sinh khdi S.
Dubia

Thi nghiém gdm 5 nghiém thirc véi cc ti 1¢ tao
va men banh mi khac nhau duoc bé tri hoan toan
ngiu nhién véi 6 lan lap lai. Bao gdom cac nghiém
thirc cho an tao Chaetoceros calcitrans va men
banh mi v6i céc ti 1€ sau: 100% tao (NTioot), 100%
men banh mi (NTigomem), 25% tdo + 75% men
banh mi (NTst;75MBM), 50% tao + 50 % men banh
mi (NTsor:somm) va 75% tao + 25% men banh mi
(NT7st2smem). Tdo va men banh mi cho dn .mdi
ngay 2 lan vao lic 8 — 9 gid sang va 3-4 gio chiéu
nham duy tri luong thirc an theo ti 16 trén. Phan
tram tao dugc tinh trén mat d6 tao 500.000 tb/mL,
phén tram men banh mi duoc tinh dua vao lidu
luong 14 1g/100.000 ca thé copepoda.

Thi nghiém 2: Xac dinh ti 1& thu sinh kh6i
S. dubia t6i vu

Thi nghiém gém 4 nghiém thirc véi ti 1¢ thu
hoach sinh khdi khac nhau 1an luot 12 0, 15, 20 va
30% dugc bd tri hoan toan ngau nhién véi 6 lan lap
lai. Bién dong s6 lugng copepoda trong thi nghiém
dugc kiém tra hang ngiy bang cach thu miu va
xac dinh mat d6 copepoda, & nhitng lan thu sinh
khéi thi s6 lwong nay duge xac dinh truée khi thu
sinh khéi. Sinh khdi copepoda dugc thu dinh ky
3 ngay/lan khi mat d¢ dat 5.000-6.000 ca thé/L.
copeoda dugc cho an tdao Chaetoceros calcitrans
v6i mat do 500.000 t& bao/mL, 2 lan/ngay lic 8 —
9 gio va 15-16 gio. Sinh khéi dwoc thu bang cach
khudy déu thé tich nuéi, sau d6 thu theo thé tich
twong ung vai ti 1€ thu ¢ cac nghiém thire. Sau khi
thu sinh khéi mdi cbe trong thi nghiém duogc bd
sung lugng nudc méi twong duong véi thé tich
mau thu. Thi nghiém duoc thyc hién trong vong
30 ngay.

2.3 Cic chi tiéu theo doi

— Nhiét d6, pH dugc do 2 1an/ ngay vao luc
8h sang va 14h chiéu bang may do pH (Hanna
HI-98127). TAN, N-NO;, dugc thu va phéan
tich v6i chu ky 5 ngay/lan (tir 100 mL nudc nudi)
tai Phong thi nghiém chét lwong nudc, BO moén
Thuy sinh hoc tng dung, Khoa Thuy san — Truong
Pai hoc Can Tho bang phuong phip so mau
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Indophenol-blue (TAN) va so mau Diazonium (N-
NOQ').

— Mat d6 copepoda duoc x4c dinh hing ngay.
Mau dugc thu bang cach dung Pipet 5 mL khuay
déu nuée trong cdc thi nghiém roi hat 5 lan tai
5 diém trong coc, mdi 1an 1 mL va cb dinh bang
formol, sau d6 dém sb lwong copepoda trong 5 mL
mau va tinh téng sé luong trong 500 mL nudc
thi nghiém.

— Téc d6 ting truong quin thé cua copepoda
dugc xac dinh theo cong thirc: u=(InN; —InNy)/t,
trong d6 p l1a tbc do phat trién, N, la mat do
copepoda tai thoi gian t (ca thé/mL), N, la mat do
copepoda ban dau (ca thé/mL) va t 14 thoi gian nubi
(ngay).

— Tbc dd phuc hdi quéan thé cia copepoda la
phan trim s6 lwong copepoda ting thém trude khi
thu hoach so véi s6 luong copepoda sau khi thu
hoach & lan thu trude d6, duge tinh theo cong thuc:
N% = [(N2 — N} )/N;]*100, trong d6 N% la téc do
phuc hoi quan thé tinh theo phan trim, N 14 s6
luong copepoda thu duoc (ca thé/L), N 1a sb luong
copepoda sau khi thu hoach & lan thu truéc dé
(c4 thé/L).

S6 lidu dugc xir Iy bang chuong trinh Excel va
so sanh gia tri trung binh gifta cac nghiém thuc
bing phwong phap phan tich ANOVA vé6i phan
mém SPSS 16.0 & murc tin cay p<0,05.
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3 KET QUA VA THAO LUAN

3.1 Kha nang thay thé tiao biang men banh
mi trong nuéi sinh khoi S. dubia

3.1.1 Cdc yéu té méi truong

Nhiét d6 dao dong kha 16n trong thoi gian tién
hanh thi nghiém (24,4-28,9°C) do thi nghiém dugc
tién hanh vao thoi diém thoi tiét lanh (thang 12).
pH dao dong trong khoang 8,02-8,47, su bién dong
pH & cac nghiém thuc khac biét khong c6 y nghia
thong ké (p>0,05). Theo Li et al. (2008), trong
pham vi nhiét 4§ nudc tr 15-35°C, Schmackeria
dubia phat trién tt, ti 18 loc va bat mdi tdng cao
khi nhiét d§ nudc tang 1én va tdi wu & khoang nhiét
d6 tir 25-30°C. Nhu vay, voi diéu kién nhiét do va
pH trén thi vin thich hop cho sy sinh truéng va
phat trién cua Schmackeria dubia.

Ham luong TAN ¢ cac nghiém thirc ¢6 khuynh
huéng ting dan sau ngay b tri, ting cao nhét vao
ngay thir 10 (1,50-2,04 mg/L), sau d6 giam dan vé
cudi thi nghiém. Ham luong TAN trong nghiém
thire cho an 100% men banh mi luén cao hon
cac nghiém thirc con lai va dat gid tri cao nhét
(2,04+0,12 mg/L). Ham luong TAN cao 1a do su
phan huy thic an du thira va chat thai cua
copepoda, riéng ¢ nghiém thuc cho dn 100% men
banh mi ting cao nhat 1a do men banh mi c6 ham
lugng dam cao (45 — 52%), dé bi phan hiy hon so
v6i khi cho in bang tio. Sy bién dong ham luong
TAN dugc thé hién 6 Hinh 1.
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Hinh 1: Sy bién dong ham lwgng TAN ¢ TN1

Ham luong NO, ¢6 xu hudng ting tir ngay dau
bb tri dén ngay th 20 do sw phan huy thirc an du
thira va chit thai cua copepoda va giam dén vé sau
(Hinh 2). Nong d6 NOy tang cao nhét vao ngay thu
20 va dat gia tri cao nhit & nghiém thirc NTmpm
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Hinh 2: Sw bién dong ham lugng NO>~ & TN1

(5,95£0,11 mg/L), con & cac nghiém thuc
NTasrasmem; NTsorsomem; NTioor va NTosrasmem
ham lugng nitrite 1an luot 1a 4,31 +0,74 mg/L;
4,62+0,43 mg/L; 5,43+0,18 mg/L va 5,64+
0,97 mg/L. Ham lugng NOy kha cao ¢ thé di anh
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huéng t6i sy sinh trudng va phat trién ciia quan thé
S. dubia.

3.1.2 Sw bién dong vé s6 hrong ciia quan thé
S.dubia

Sau 30 ngay thi nghiém, két qua cho thiy co su
khac biét vé sy ting trudng cta quan thé S.dubia &
cac nghiém thirc. Quan thé S. dubia phat trién tdt
nhét & nghiém thirc cho an 100% tao C. calcitrans
voi mat do cao nhét 1a 9.200+1.143 c4 thé/L vao
ngay thr 6 va cao hon c6 y nghia (p<0,05) so véi
cac  nghiém thitc  NTioomsm;  NToast7smewm;
NTsorsompm V6i cdc mat do lan luot 1a 2.967+388
ca thé/L; 4.667+242 cé thé/L; 6.000+1.290 ca thé/L
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nhung khac biét khong cé y nghia vai nghiém thirc
NT7srosmpu (8.000£681 ca thé/L). Két qua ciing
cho thiy khi ti 1&é men banh mi cang ting thi quan
thé S. dubia cang phat trién kém. Néu chi sir dung
men banh mi cho 4n thi khong dap dwoc nhu ciu
dinh dudng nén han ché su phat trién va gia tri
dinh dudng cta copepoda (Rippingale va Payne,
2001). Tuy nhién, quan thé S. dubia van phat trién
trong diéu kién cho dn men banh mi mac du mat do
thdp hon cac nghiém thic ¢6 bd sung tao. Didu nay
cho thy c6 thé sir dung men banh mi thay thé mot
phan hodc toan b tao trong truong hop nguon
cung cip tao kho khin. Sy bién dong cia quan thé
copepoda duoc thé hién qua Hinh 3.
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Hinh 3: Sy bién ddng s6 hrgng copepoda trong thi nghiém 1

Két qua nay ciing tuong ddng voi nghién ciru
cua Payne va Rippingale (2000) khi sir dung 5 loai
tao khac nhau (Isochrysis galbana, Chaetoceros
muelleri, Dunaliella tertiolecta, Nannochloropsis
oculata) va men banh mi lam thic an cho loai
Gladioferens imparipes thi két qua cho thiy quan
thé phat trién kém nhét khi cho dn bang men banh
mi, khi cho an bang tao Isochrysis galbana quan
thé sinh truong, phat trién tot nhat. Theo Dert and
Sorgeloos (1996), nhom calanoida trong d6 c6 loai
S. dubia c6 kha nang chiu dung va phat trién khong
t6t trong diéu kién nudi (moi truong va thic an)
nhiéu chét hitu co so v&i mot s& nhom khac nhu
nhom harpacticoida (Microsetella norvegica) nén
chung ciing phat trién kém hon. Mot nghién ctru
khac cua Carli et al. (1995) thir nghiém cho
loai Tigriopus fulvus cho &n voi 2 loai thitrc an la
tao (Monochrysis lutheri) va men (Saccharomyces
cerevisiae) trong thoi gian trén 10 tudn két qua cho
thdy strc sinh san cua nghiém thtc cho an bing
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men thap hon (< 4 nauplii/ngdy) so véi cho in
bang tao (>5 nauplii/ngdy). Qua cc nghién ciru cac
tac gia cho rang viéc cho copepoda an hoan toan
bang men di anh huéng khong tét dén sy sinh
truong va phét trién cta quan thé do men banh mi
khong chira nhiéu cac acid béo cao phén tir. Nguge
lai, khi cho an bang tao thi quin thé copepoda sinh
truong va trién ot do trong thanh phan dinh dudng
cia tao c6 chira nhiéu acid béo cao phan tir
(HUFA) can thiét cho sy sinh trudng va phat trién
cua copepoda.

Miat khac, khi két hop tao va men banh mi véi
ti 18 75% tao: 25% men thi s6 luong ca thé co thé
dat 8.000£681 ca thé/L va khac biét khong co ¥
nghia thong ké so v&i nghiém thirc cho an 100%
tao. Pay co thé dugc xem la bién phap thich hop
nhim lam giam gia thanh san xuét ciing nhu han
ché su phu thugc vao nguon tdo ma khoéng lam
giam sy phat trién cia quan thé S. dubia.
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Bang 1: Sy bién dong s6 luwgng ca thé S. dubia (c4 thé/L) giira cac nghiém thirc trong thi nghiém 1

Ngay
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NTioor NTioome™m NT2s1:75MBM NTsot:50MBM NT7s71:25MBM
10004072 1000+07 1000+07 1000+07 1000+02
1.700+1672 1.443+1512 1.5004+2452 1.433+2942 1.633+1512
3.167+£2942 1.800+127¢ 2.067+207% 2.300+352° 2.833£1512
4.567+4082 2.900+210° 2.700+4154 3.367+367b¢ 3.733+207°
6.800+£912° 3.767+£804°¢ 4.533+723b¢ 4.933+745b¢ 5.667+468
9.067+1.521° 3.367+698¢ 6.267+£615° 6.300£629° 7.500+548P
9.200+938? 2.967+388° 4.667+242° 6.000+1.290° 8.000+681%
7.067+1.143% 3.333+952°¢ 4.867+8820 5.733+4842 6.900+701%
6.433+958 2.367+£804¢ 4.667+993° 4.733+£516° 5.667+1.048%
5.833+7092 2.000+£400° 4.000+1.138° 5.700+1.6632 6.600+6572
3.633+1.102° 817+226¢ 1.767+427°¢ 5.20041.2782 5.967+5572
4.933+1.429% 1.400+490° 3.300+1.1782 4.733+£1.0172 5.033+753¢
4.467+8262 1.267+350¢ 2.433+907° 3.533+393¢%b 4.633+£709?
3.433+£5272 767+151¢ 1.900+817b 2.733+755¢%® 3.467+1.1222
2.640+8412 533+1634 1.100+603<d 1.467+484b¢ 2.000+25342b
2.667+5002 733+1634 1.400+420° 1.700+303b¢ 2.233+3882
2.700+8922 800+258P 1.800+£68120 2.300+5182 2.100+£5182
2.433+4082 1.000+456° 1.433+7842 1.800+1.1312b 1.833+638%
1.9004+2452 767+266° 1.800+738? 2.100+883% 1.9334+3932
1.533+327? 633+£234° 1.133+468 1.133+£2072 1.433+408?
1.7674+£320? 467+101° 1.367+7312 1.400+400? 1.767+£585?
1.567+686 5671200 960+713% 900+3032b 1.7334£5012>
2.100+£5762 400+£179° 1233.34£2422 1.200+63320 1.467+787%
867+1532 367+151° 966.7+585 933+£547% 1.300+434%
1.333+5752 367+1512 700+£5482 1.267+766* 767+4632
967+3272 43341972 900+6542 1.100+4342 7671972
83342942 367+134° 667+163° 467+£163% 533+163%
1.067+£5162 400+110? 633+1972 600+3102 1.033+5282
467+101° 33.3+82¢2 366.7+£320° 100+1102 33343402
600+802 366.7+266* 500+303? 900+3032 800+506*
367+512 33.3+82¢ 300+1672 100+£110b¢ 233+1512

Cdc gid tri thé hién trong bang 1d s6 trung binh va dé léch chudn. Céc tri sé trong cing mét hang cé ky tw khdc nhau

cho thdy c6 su khdc biét ¢6 y nghia thong ké (p<0,05)

Bang 2: Ting truéng quén thé S. dubia theo ngay & cac nghiém thirc trong thi nghiém 1

Ngay NTieor NTioomem NT2s1:75MBM NTsor:s0MBM NT7s1:25MBM
1 0,53+0,092 0,36+0,11? 0,39+0,16? 0,34+0,2° 0,49+0,09?
2 0,62+0,09* 0,23£0,1° 0,3340,11¢ 0,48+0,15% 0,55+0,122
3 0,37+0,12 0,48+0,08% 0,26+0,16%* 0,39+0,122 0,28+0,08*
4 0,39+0,14 0,24+0,242 0,52+0,22? 0,38+0,152 0,42+0,09*
5 0,28+0,172 -0,11+0,26° 0,33+0,21? 0,25+0,112 0,28+0,042
6 0,02+0,192 -0,1140,192 -0,294+0,122 -0,074+0,25% 0,060,122
7 -0,274+0,21% 0,09+0,24° 0,0340,19% -0,03+0,26% -0,15+0,132b
8 -0,29+0,12*  -0,36+0,17% -0,05+0,18* -0,19+0,13* -0,2+0,232
9 -0,1+£0,152 -0,134£0,29* -0,17+0,27* 0,15+0,292 0,16+0,24?
10 -0,51+0,35% -0,99+0,4° -0,8+0,24% -0,08+0,14%° -0,1£0,14%
11 0,32+0,34 0,59+0,5% 0,6+0,35%® -0,09+0,25% -0,18+0,22%
12 -0,08+0,272 -0,6+0,472 -0,31+0,29? -0,28+0,16% -0,08+0,28%
13 -0,26+0,13% -0,49+0,322 -0,26+0,38? -0,29+0,38?% -0,32+0,372
14 -0,33+0,372 -0,38+0,43% -0,5840,48? -0,6340,36? -0,52+0,26%
15 0,07+0,25% 0,3440,342 0,31+£0,292 0,1940,422 0,110,112
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Phdn B:

Nong nghiép, Thuy san va Cong nghé Sinh hoc:

37 (2015)(1): 120-129

Ngay NTioeor NTioomem NT2s1:75MBM NTsor:50MBM NT7s1:25MBM
16 -0,01+0,412 0,03£0,352 0,19+0,55?2 0,29+0,222 -0,07+0,322
17 -0,08+0,28? 0,2340,522 -0,26+0,72? -0,4240,942 -0,17+0,552
18 -0,24+0,15% -0,244+0,312 0,29+0,55?2 0,28+0,972 0.09+0,452
19 -0,2340,26% -0,1940,69? 0,5+0,52 -0,56+0,272 -0,3140,242
20 0,15+0,06* -0,4140,48? 0,05+0,5? 0,19+0,322 0,19+0,392
21 -0,2+0,342 -0,19+0,528 -0,13+0,72¢8 -0,45+0,312 -0,02+0,532
22 0,35+0,46* -0,28+0,78?% -0,11+0,25° 0,224+0,572 -0,24+0,65%
23 -1,1£0,972 -0,07+0,47* -0,03+0,49° -0,36+1,04* -0,04+0,83%2
24 0,39+0,99* 0+0,512 -0,35+0,36* 0,36+1 -0,37+0,96*
25 -0,1+0,342 0,16+0,442 0,23+0,52? -0,06+0,48? 0,22+0,73?
26 -0,12+0,622 -0,2340,572 -0,1240,79? -0,8540,24% -0,37+0,452
27 0,2+0,3* 0,16£1,01? -0,07+0,172 0,18+0,4? 0,6+£0,57%
28 -0,9+0,632 -1,12 -0,73+0,46% -0,46+0,42 -1,18+0,432
29 0,21+0,582 0? 0,37+0,72? 1,36+0,59* 0,73+0,812
30 -0,37+0,68? 0? -0,45+0,69? -1,36+0,59? -0,91+0,76%

Cdc gid tri thé hién trong bdng la s6 trung binh va dé léch chudn. Céc tri s6 trong cimg mot hang ¢é ky tw khdc nhau

cho thdy c6 su khdc biét ¢é y nghia thong ké (p<0,05)

Quén thé copepoda S. dubia & cac nghiém thirc
trong thi nghiém 1 ting trudng tot & giai doan dau
ctia thi nghiém. Quin thé c6 muc ting trudng tot
va kéo dai nhat 1a ¢ hai nghiém thtrc cho dn 100%
tao va 75% ta0:25% men lién tuc tur ngay tht 1 den
ngay thir 6. Quan thé co giai doan ting truéng ngén
nhit (4 ngay dau) 1a o nghiém thtre cho an 100%
men. O giai doan sau quan thé copepoda ¢ cac
nghiém thirc déu giam timg ngay cho dén cubi thi
nghiém, tuy van c6 sy ting truong & mot sb thoi
diém nhung khong dang ké (Bang 2).

3.2 Tilé thu sinh khdi t6i wu

3.2.1 Céc yéu té méi truong

Nhiét d dao dong trong khoang tir 25,9-28,8°C
vao budi sang va tir 28,8-30,9°C vao budi chiéu.
Nhiét d6 bién dong khac biét khong co6 y nghia
giira cac nghiém thirc (p>0,05). pH ghi nhén duoc
trong khoang 7,52-8,50 vao budi sang va 7,82-8,60
vao budi chidu. Sy bién dong pH & cac nghiém
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thirc khac biét khong co y nghia thong ké (p>0,05).
Chénh léch pH giira sang va chiéu khong dang ké.
Véi diéu kién nhiét do va pH trén thi thich hgp cho
su sinh truong va phat trién cia copepoda
Schmackeria dubia (Li et al, 2008).

Ham lugng TAN 6 céc nghiém thuc cé xu
hudng tang cao vao ngay thu 10 cta thi nghiém,
gi tri cao nhét 1a 1,51+0,09 mg/L & NT—-0—. O céac
nghiém thic con lai gid tri TAN la 1,37+
0,15 mg/L, 1,2940,04 mg/L va 1,25+0,08 mg/L
1an luot cho céc nghiém thirc NT15%, NT—20% va
NT—30%. Trong d6, 2 nghi€m thic NT—0%,
NT—15% ludn cao hon cac nghiém thirc con lai.
Nguyén nhan 1a do viéc thu hoach sinh khéi dinh
ky di giup giam bt mot phan vat chat hiu co
trong moi truong nudi cung véi viée suc khi lién
tuc va thé tich thi nghiém nho trong qua trinh thi
nghiém nén da han ché duoc sy gia ting ndng do
TAN vé sau. Su bién dong ham lugng duoc thé
hién qua Hinh 4.
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Hinh 4: Sy bién dong ham lrgng TAN & TN2

Hinh 5: Sy bién dong ham lrgng NO»~ & TN2
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Ham luong NO;™ ¢6 xu hudng tang dan tir ngay
dau bd tri dén ngay nuoi thir 25 va giam dan dén
ngay két thuc thi nghiém. Nong d6 NO, ting cao
nhit vao ngay nudi thir 25 va c6 gia tri cao nhét &
nghiém thuc khong thu hoach (4,15+0,21 mg/L),
ké dén 1a cac nghiém thirc thu hoach véi ti 1€ thu
hoach 15, 20 va 30% lan luot 1a 3,77+0,13 mg/L,
3,6440,15 mg/L va 3,50+0,29 mg/L. Ham luong
nitrite tdng cao 1a do sy tich lily thirc an du thtra va
chat thai ciia copepoda tang 1én theo thoi gian nudi.
Sy bién dong ham luong nitrite duoc thé hién &
Hinh 5.

3.2.2 Sw bién dong ciia quan thé Schmackeria dubia

Mat do quin thé S dubia  cao nhét

Phan B: Néng nghiép, Thiyy san va Cong nghé Sinh hoc: 37 (2015)(1): 120-129

(10.433+774 c4 thé/L & ngay thir 18) ghi nhan
dugc 6 nghiém thirc thu hoach 20%. Cac nghiém
thirc thu hoach 0, 15 va 30% c6 mat do thip hon
voi gia tri lan lwot 1a 9.233+1.183 ca thé/L,
9.833+1.261 c4 thé/L va 9.033+1.830 cé thé/L tuy
nhién khong c6 su khac biét thong ké gitta cac
nghiém thic (p>0.05). Sy chénh léch vé mat do
gilta cac nghiém thirc c6 thé 1a do khi khong thu
hoach hoic thu hoach véi ti 16 thép thi dan dén tinh
trang canh tranh thirc in, chd & va san pham bai tiét
ngay cang gia tang (NO," ludén cao hon ¢ 2 nghiém
thirc NT0%, NT15%) anh huéng dén ting truong
quén thé. Su bién dong quén thé S. dubia duge thé
hién & Hinh 6 va Bang 3.

Bang 3: Sy bién ddng s6 lwong ca thé Schmackeria dubia (ca thé/L) giira cac nghiém thirc trong Thi

9.233+1.1832
8.067+1.395%
3.967+1.069°
1.733+4322
1.333+3722
2.400+580°¢
3.200+283°

9.833+£2.1142
9.833£1.261*

9.167+1.7222
8.967+£907%

9.033+1.830°2
7.633+1.347°

nghiém 2
Ngay NTo% NTis% NTa2o% NT3o%
0 1000+0? 1000+0? 1000+0? 1000+0?
1 1.533+163® 1.733£163% 1.500+110° 1.533+1032®
2 2.800+£3107 2.600+£693% 2.800+£566° 2.800+£253%
3 3.433+320° 3.333+615% 2.933+£372° 3.067+207*
4 3400+358? 3.733£700* 3.100+329* 3.233+£234*
5 3.967+266* 3.867+2072 3.667+£3277 4.100+4522
6 4.633+242° 4.5334242° 4.600+179° 4.733+103®
7 5.333+427* 5.433+543? 5.400+4202 5.367+£1512
8 5.167+£576° 3.367+408" 2.600+179° 2.767+234°
9 3.900+£576° 3.033+463 2.3674+234° 2.333+163°
10 2.767+234? 2.300+£245° 2.133£301° 2.067+163°
11 3.267+301° 2.800+126%° 2.833+367% 2.500+415°
12 2.633+266 3.900+1.0492 3.467+242: 2.500+£303¢
13 3.833+446° 3.600+3792 3.033+585% 2.500+£533¢
14 5.400+6812 4.900+486" 4.733+£1.211° 3.233+497°
15 6.600+£5228 4.967+1.311° 7.000+894* 5.233+557b
16 8.733+8822 7.067+891° 7.700+576% 6.800+790°
17 7.833+1.405° 8.933+1.4242 8.900+1.3612 7.333£1.143¢2
18 7.233+1.286° 9.467+864% 10.433+7742 8.233+933b¢
19 7.333+1.056° 7.800+1.066%° 9.267+1.366* 7.233+975°
20 8.700+1.3962 8.600+2.0322 8.533+1.0932 8.533+1.288?2
21 8.333+8167 8.867+1.1642 8.133+9772 6.583+3.216°
22
23
24
25
26
27
28
29

4.067+755°
30 6.533+450P

4.000+539% 3.233+£294° 4.633+720°
1.333+641*° 1.733+393¢ 1.633+367*
1.767+344* 1.433+344* 1.367+234*
4.133+£547° 3.333+350° 3.1334301%
4.233+£686% 5.133+1.573¢% 3.667+450°
536745132 5.500£690° 3.100+374*
7.467£350° 6.867+689° 5.533+665°

Cdc gid tri thé hién trong bang 1d s6 trung binh va dé léch chudn. Céc tri sé trong cing mét hang cé ky tw khdc nhau

cho thdy c6 sw khdc biét ¢6 y nghia thong ké (p<0,05)
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Bang 4: Ting truéng quin thé S. dubia theo ngay & cic nghiém thirc trong thi nghiém 2

Phan B: Néng nghiép, Thiyy san va Cong nghé Sinh hoc: 37 (2015)(1): 120-129
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Hinh 6: Su bién ddng s6 lrgng copepoda trong thi nghiém 2

Ngay NTov% NTis% NT20% NT30%
1 0,42+0,1* 0,55+0,09* 0,40+0,07* 0,43+0,07°
2 0,6+0,13* 0,38+0,31* 0,61+0,15* 0,6+0,13*
3 0,21+0,05* 0,27+0,17* 0,06+0,24* 0,09+0,12°
4 -0,01+0,08? 0,11+0,21* 0,06+0,07° 0,05+0,09*
5 0,16+0,08* 0,05+0,15* 0,17+0,14* 0,23+0,11°
6 0,16+0,06* 0,16+0,08* 0,23+0,11? 0,15+0,11°
7 0,14+0,07° 0,18+0,09° 0,16+0,12 0,13+0,04°
8 -0,03+0,12 -0,48+0,09* -0,73+0,12°¢ -0,67+0,15d
9 -0,29+0,11* -0,11+0,13% -0,1£0,08 -0,17+0,09%¢
10 -0,34+0,19* -0,77+0,18* -0,11+0,23% -0,12+0,14°
11 0,17+0,15° 0,2+0,09* 0,28+0,15° 0,18+0,17*
12 -0,22+0,13* 0,3+0,24% 0,2+0,09¢ 0,01£0,22%
13 0,37+0,11° -0,05+0,2° -0,15+0,16° -0,02+0,33"
14 0,34+0,07* 0,31+0,13* 0,43+0,17* 0,27+0,13%
15 0,2+0,1° -0,01£0,26* 0,41+0,2% 0,49+0,1%
16 0,28+0,08* 0,37+0,16% 0,1+0,14%* 0,260,112
17 -0,12+0,212 0,23+0,16° 0,14+0,17% 0,07+0,12%
18 -0,08+0,31° 0,07+0,19* 0,17+0,19* 0,12+0,13*
19 0,02+0,17* -0,2+0,14* -0,13+0,15% -0,13+0,05°

20 0,17+0,23* 0,08+0,2* -0,08+0,19* 0,16+0,09*
21 -0,04+0,15* 0,05+0,14* -0,05+0,13* -0,5+0,99°
22 0,1+0,09* 0,09+0,22* 0,11+0,09* 0,55+1,01°
23 -0,14+0,07° 0,01+0,24* -0,01+0,16* -0,17+0,28*
24 -0,73+0,28* -0,9+0,18* -1,02+0,17* -0,49+0,24°
25 -0,83+0,44* -1,16+0,45* -0,64+0,25* -1,06+0,35*
26 -0,27+0,42° 0,34+0,32° -0,19+0,3%® -0,17+0,21%
27 0,6+0,27* 0,86+0,25° 0,86+0,24* 0,84+0,12
28 0,3+0,18* 0,02+0,27* 0,4+0,29* 0,16+0,19?
29 0,23+0,21* 0,24+0,09° 0,1£0,29% -0,17+0,19°
30 0,49+0,17* 0,33+0,11* 0,2240,05° 0,58+0,12°

Cac gid tri thé hién trong bdng la sé trung binh va do léch chudn. Cdc tri 56 trong ciing mot hang cé ky tie khdc nhau
cho thay co sw khac biét c6 y nghia thong ké (p<0,05)

cac nghiém thuc lam anh hudng téi mat do cua
copepoda trong cac nghiém thirc. Cang vé cudi thi
nghiém thi quan thé ting trudng cang kém, trong
tat ca cac nghiém thirc.

Téc d6 tang trudng quan thé copepoda & cic
nghiém thirc trong thi nghiém 1 kha t5t va dong
déu ¢ dau thi nghiém. Téc do ting truong quan thé
S. dubia bat dau c6 sy khac biét tir ngay tht 8 cia
thi nghiém do day 1a thoi diém bat dau thu mau &
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Vé tbe do phuc hoi quﬁn thé va sb lugng ca thé
thu hoach dugc dinh ky cho théy nghiém thirc thu
hoach véi ti 16 30% cho két qua t6t nhat. Qua
Hinh 7, Bang 3 va Bang 4 cho thidy mat do thu
hoach & nghiém thitc NT3gy udn duge duy tri va
cao hon so véi cac nghi€ém con lai voi mat 6 thu
tong cong qua 8 1an thu dat 11.510+£817 ct/L co su

Phan B: Néng nghiép, Thiyy san va Cong nghé Sinh hoc: 37 (2015)(1): 120-129

khac biét co y thong ké & mirc (p<0,05) so véi cac
nghiém thic NTisy (6.3224447 ct/L) va NTaow
(9.233£1.183 ct/L). Téc d6 hoi phuc gan nhu
khong c6 sy khac biét gitta cac nghiém thie. Tuy
nhién thtrc, & NTsgy thi toc do phuc hdi ¢o phf?m
cao hon so voi cac nghiém thire con lai.
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Hinh 7: Sy bién ddng s6 hrgng copepoda thu dinh ky trong Thi nghié¢m 2

Bang 5: Su bién dong s6 lrgng thu hoach ciia quén thé Schmackeria dubia (ca thé/L) giira cac nghiém thirc

Stt Ngay thu NTis% NT20% NT3o%

1 7 815+£812 1.080+84° 1.610+452

2 10 355+48b 427+55b 620+49*

3 13 540+57° 607+117° 7701222

4 16 1.075+121¢ 1.540£115° 2.040+2372

5 19 1.170+160° 1.853+2732 2.170+£2932

6 22 1.532+373b 1.833+344° 2.7104+5492

7 25 200+96° 347+792 490+1102

8 28 635+103° 1.027+£315? 1.100+£1352
Téng cOng 6322+447 8.713+606 11.510+£817

Cdc gid tri thé hién trong bang la s6 trung binh va dé léch chudn. Cdc tri s6 trong ciing mot hang cé ky twe khdc nhau

cho thdy c6 su khdc biét ¢6 y nghia thong ké (p<0,05)

Toéng sb lugng copepoda thu duge tir cac
nghiém thirc khac nhau c6 y nghia thong ké, cao
nhat ¢ nghiém thac thu 30% voi 17.043+ 866 ca

thé/L va thap nhat & nghiém thirc nudi mé thu 0%
Vi 6.533+450 ca thé/L & cudi thi nghiém (Bang 3
va Hinh 8).
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Hinh 8: Tong s6 lwong copepoda thu dwoc trong Thi nghiém 2
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Phan B: Néng nghiép, Thiyy san va Cong nghé Sinh hoc: 37 (2015)(1): 120-129

Bang 6: Toc d9 hdi phuc quin thé Schmackeria dubia giira cic nghiém thirc (%/ngay).

Stt Ngay thu NTo% NTi5% NT20% NT30%
1 7 0,24+0,00? 0,2440,14° 0,24+0,01° 0,24+0,00?
2 10 -0,22+0,03* -0,23+0,05% -0,24+0,07* -0,20+0,022
3 13 0,11+0,05* 0,20+0,05* 0,19+0,052 0,18+0,09?
4 16 0,27+0,05° 0,28+0,06° 0,39+0,05° 0,46+0,08?
5 19 -0.06+0,04° 0,09+0,042 0,13+0,06* 0,14+0,042
6 22 0,08+0,06° 0,1340,12% 0,07+0,04° 0,19+0,06*
7 25 -0,56+0,11° -0,63+0,20? -0.48+0,05* -0,45+0,142
8 28 0,21+0,07° 0,46+0,10° 0,43+0,17° 0,39+0,10°
9 30 0,36+0,07° 0,37+0,08? 0,27+0,15? 0,38+0,11°

Cdc gid tri thé hién trong bdang la s6 trung binh va dé léch chudn. Céc tri s6 trong cimg mot hang ¢é ky tw khdc nhau

cho thdy c6 su khdc biét ¢é y nghia thong ké (p<0,05)
4 KET LUAN VA DE XUAT

Ti 1¢ men banh mi cang cao trong khau phan an
thi mat d6 quan thé copepoda cang phat trién kém.
Tuy nhién, copepoda van phét trién dugc mic du
khong cao khi dugc cho an 100% men banh mi. Ti
16 két hop cho két qua t6t nhat 1a 75% tao va 25%
men banh mi.

Ti 1¢ thu hoach t6i wu 1a 30%/1an mdi 3 ngay,
véi ti 16 ndy van dam bao kha nang phuc hodi quan
thé ctia copepoda va cho sinh khéi cao nhét.

LOI CAM TA

7Ng‘hién clru nay duoc thuc hién trong khudn
kho dé tai cap B6 2013, ma s6: B2013-16-28.
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