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ABSTRACT

This study is aimed to determine the appropriate rearing protocol for growth,
metamorphosis and survival rate of mud crab larvae (Scylla paramamosain). The
experiment consisted of three treatments: (1) using of chemicals; (2) Ozone
disinfection; (3) using of antibiotics. Mud crab larvae were stocked in 1.6 m® tanks at
200 ind./L of density and 30 %o of salinity. The results showed that total bacteria
count, Vibrio count, and parasitic prevalence in ozone disinfection treatment were
0.86 x 10* cfu/mL, 0.16 x 10* cfu/mL and 6.40%, respectively; and were significantly
lower compared to others (p<0.05). The larval metamorphosis and total length in the
ozone disinfection treatment were significantly higher than the chemical treatment
(p<0,05). Moreover, survival rate of Crab-1 in the ozone treatment was also the
highest (8.81 %) and was not significantly different compared to the antibiotic
treatment (7.23%), but statistically higher than the chemical treatment (2.29%).
Similarly, the gross profit in the ozone treatment was the highest (1.35), followed by
the antibiotic treatment (0,85) and statistically greater than the chemical treatment (-
0,40) These results suggested that ozone disinfection was an appropriate protocol for
mud crab larviculture which could improve survival rate, larval stage index, water
quality, and disease control.

TOM TAT

Nghién cieu nham xdc dinh quy trinh wong thich hop cho tang trudng, ty Ié song va
bién théi ciia du trimg cua bién. Thi nghiém gom 3 nghiém thirc: (1) wong du trimg
theo quy trinh sur dung hda chat; (2) wong du tring theo quy trinh siv dyng ozone; (3)
wong du tring theo quy trinh sir dung khéng sinh. Au trimg duwoc bo tri frong bé 1,6
M3 véi mdt dé 200 con/L va dé mdn 30 %e. Két qud thi nghiém cho thay mdt do vi
khudin tong, Vibrio spp va ty I¢ nhiém ky sinh tring trén du tring thap nhdt & nghiém
thike sit dung ozone lan luot Id 0,86 x 10° cfulmL, 0,16 x 10* cfimL va 6,40% khdc
biét co y nghia (p<0,05) véi cdc nghiém thike con lai. Chi s6 bién thdi, ting truong
Vé chiéu dai ciia du trimg qua cdc giai doan & nghiém thirc sir dung ozone cao hon
(p<0,05) so véi nghiém thirc sir dung héa chat. Ty Ié song dén giai doan Cua I cao
nhdt & nghiém thikc sir dung ozone (8,81%) khdc biét khong c6 y nghia (p>0,05) véi
nghiém thirc sir dung khang sinh (7,23%), nhung khdc biét c6 y nghia (p<0,05) voi
nghiém thirc sir dung héa chat (2,29%). Twong tw, ty sudt loi nhudn cao nhdt &
nghiém thirc stk dung ozone (1,35) khac biét khong co y nghia (p>0,05) voi nghiém
thiec st dung khang sinh (0,85), nhung khac biét co y y nghia (p<0,05) vdi nghiém thirc
sir dung héa chat (- 0,40). Nghién ciru nay cho thdy ozone thich hop de ung dung
trong wong nudi du trimg cua bién dé ndng cao ty I¢ song, chi s6 bién thdi du tring,
cdi thién chat lwong nwde va kiém sodt mam bénh trén du tring cua bién.

169



Tap chi Khoa hoc Truong Pai hoc Can Tho

1. GIOI THIEU

Cua bién (Scylla paramamosain) 1a mét trong
nhitng ddi twong nudi quan trong & khu vyuc Tay
Thai Binh Duong do kich ¢& 16n, giau dinh dudng,
va dugce tiéu thu manh & nhidu nuée trén thé gidi.
Trong nhitng nam gan day, dién tich nudi cua bién
ngiy cang dwoc mé rong véi nhiéu hinh thirc nuéi
Khac nhau (Hungria et al., 2017), didu nay da gay ap
lyc rat 16n vé ngudn cua gidng do con 1& thudc rat
nhiéu vao ty nhién (De Pedro et al., 2007). Do do,
cac giai phap ky thuat nham cai thlen ty l¢ séng
trong wong au trung cua bién ngay cang duoc quan
tam va phat trlen (Nghia et al., 2007). Tuy nhién, ty
1é Song cia 4u trung & cac trai giong con thap
khoang 5 — 11% (Tran Ngoc Hai & Nguy&n Thanh
Phuong, 2009) do nhiéu nguyén nhan nhu 4u tring
bi nhiém nim (Lavilla & Pefia, 2004), nguyén sinh
dong vat (Dat, 1999), nhiém bénh Vibrio harveyi
(Lavilla-Pitogo et al., 2000). Bé han ché rui ro trong
qua trinh wong, ciing nhu han ché viéc lam dung
thudc va hoa chat trong qua trinh san xut giéng cua
bién, cac quy trinh vong huéng téi an toan sinh hoc
da dwoc nghién ctru nhu sir dung enzyme hoic ché
pham sinh hoc trong sudt qua trinh wong (Nguyén
Viét Bic, 2019; Talip et al., 2017; Tran Nguyén Duy
Khoa, 2018;). Nghi€n ctru nay so sanh cac quy trinh
wong khic nhau nhdm xac dinh quy trinh wong au
trung cua bién thich hop, huong dén sy phat trlen
bén vimng trong ning suat va chat lugng cua gidng.

2. PHUONG PHAP NGHIEN CUU
2.1. Ngudn nuée thi nghiém

Nudc str dung trong thi nghiém c6 d6 man 30 %o,
duoc pha tir nguon nudc may va nude 6t cb dd man
75 — 100 %o. Nudc sau khi pha dugc loc qua than
hoat tinh va 16i loc gon 1 um (MBC, Graver USA),
sau d6 di qua hé thong dén cyc tim UV-C (254 nm)
va xir Iy EDTA (10 g/m®). P6 kiém duoc duy tri ¢
muc 100 — 120 mg CaCOs/L bing NaHCOs. Trong
sudt thoi gian thi nghiém, tat ca cac bé wong dugc
suc khi lién tuc va thay nude 3 ngay/lan véi ty 1&
25%, thudc va hoa chat duoc bd sung vao bé wong
sau khi thay nudc.

2.2. Nguon 4u trung thi nghiém

Ngudn 4u tring trong thi nghiém dugc thu tir cua
mang trieng sau khi no. Cua mang trimg duoc nuoi
v0 tai trai thyc nghiém — Truong Cao ding Cong
dong Ca Mau. Cua cai ding dé nudi vo 1a cua thanh
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thuc tot (day ‘gach, con nguyén phu bo) duoc lya
chon tir cac dam t6m quang canh & huyén Dam Doi
— tinh Ca Mau. Cua duoc cit mét va nudi vd trong
bé 500 L c6 hé théng loc sinh hoc va dugc cho an so
huyét trong sudt qué trinh nuéi vd. SO huyét trude
khi cho an duoc tach mdt bén vo rira sach va cho an
theo nhu cau ctia cua nudi vo.

2.3. B® tri thi nghiém

Thi nghiém duoc thuc hién trong hé thong bé
composite 1,6 m. Sau khi ng, 4u tring cua c6 tinh
huéng quang tét dwoc chon dé bd tri vao bé wong.
Thi nghiém wong au tring véi mat do 200 con/L,
trong thé tich nwdc 1 m3 va dwoc bé tri hoan ngau
nhién theo 3 nghiém thirc khac nhau véi 3 1an lap lai
bao gom (1) Uong 4u tring theo quy trinh st dung
hoa chit (str dung luén phién cac hoa chat: 1 ppm
iodine/lan/3 ngay, 5 ppm formol/lan/3 ngay) (De
Pedro et al., 2007); (2) Uong 4u tring theo quy trinh
sur dung ozone (xu ly ozone 2 ngay/1an véi nong do
0,05 ppm) (Nguyén Viét Bac & Vii Ngoc Ut, 2020);
(3) Uong 4u tring theo quy trinh sir dung khéng sinh
(neomycin 2 ppm/ngdy cho 3 ngay dau giai doan
zoea;, megalopa, cuas; rifamycin 1 ppm cho 3 ngay
tiép theo sau khi sir dung neomycin va erythromycin
2 ppm/ngay cho 3 ngay tiép theo) (Tran Thé Muu &
Vii Van Séang, 2016).

D4i Vi quy trinh st dung ozone, may ozone c6
cong sudt 4 glh (Ozone Max, OMZ-4) dugc ding
cho nghiém thic 2, 1ap vé6i 3 voi suc khi. Mdi voi
suc khi duoc gan véi mot vién da bot va duoc dat
truc tiép vao 3 bé composite 1,6 m®. Ham luong
ozone trong bé duoc do lién tuc bang may do ozone
(DOZ-30) dén khi bé wong dat ndng d¢ 0,05 ppm thi
ngung suc khi ozone vao bé.

Au trang cua dugc cho &n luan trang va 4u tring
Artemia 6 lan/ngay (luc 6 g0, 10 gio, 14 gio, 18 gio,
22 gio va 2 gid) véi ché do cho an va liéu lugng
dugc trinh bay chi tiét ¢ Bang 1. DHA (Protein
Selco cua INVE Bi, thanh phan gom protein: min
27%: lipid: min 29%:; n-3 HUFA min 80 mg/g khdi
luong kho, DHA/EPA = 2) va vitamin C dugc dung
dé giau héa luan tring trong thoi gian tir 6 — 8 gio,
Vv6i lidu lugng 0,6 g DHA/500.000 luan trung;/lit
nude va 1 g vitamin C/lit nude c6 d6 man 30 %o. Au
trung Artemia intar IT dugc giau hoa tir 8 — 12 gio,
véi lidu lwong 0,6 g DHA/200.000 Artemia/lit va 1
g vitamin C/lit. Thi nghiém két thuc sau khi 4u tring
chuyén sang giai doan Cua I hoan toan.
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Biang 1. Ché d9 cho in (Nghia et al., 2007)
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Giai doan Au trung

Liéu lwong

Thike dn 71 75

Z3

Z4 Z5 Mega

Rotifer (luan trung) giau héa
Artemia bung du (Vinh Chau)
Artemia giau hoa

Frippak 150

10 — 20 con/mL
0,9 con/ml
1,53 con/mL
3 g/m3/lan

2.4. Theo déi va thu miu cac chi tiu

Nhiét d6 va pH dugc do hang ngay bang may
DYS-DMT 50, Oxy hoa tan dugc do bing may
987A2-PD MIC (bai Loan) luc 7 gio va 14 gio.
TAN, NO; va Chemical Oxygen Demand (COD)
dugc xac dinh mdi 3 ngay/lan bang phuong phap
Indo-phenol blue, Dianozium va lodine (American
Public Health Association (APHA), 1995).

Mat do vi khuan tong va Vibrio trong nuéc dugc
xac dinh mdi 3 ngay/1an bang cach thu miu nudc (1
mL) va tan mau trén dia thach, NA* va TCBS cua
Baumann et al., (1980). Bia thach dugc u trong ta
4p & nhiét do 28°C va kiém tra két qua phan lap sau
24 gio. S6 khuan lac tong cong duge dém va duoc
tinh bang don vi hinh thanh khuan lac cfu/mL miu
nudc theo cong thirc:

Mat d¢ vi khuan/mL (cfu/mL) = Sé khuén lac
x d§ pha loang x 10

Ky sinh tring trén au trang cua bién ciing
dugc theo ddi dinh ky 3 ngay/lan bang cach thu 100
4u trung cua/bé va quan sat truc tiép trén kinh hién
vi (Novex B Serries) v6i do phong dai 400 lan. Mirc
do nhiém ky sinh trung dugc xac dinh theo cong
thirc:

S6 4u tring bi nhiém

Tbdng s6 du tring quan sat

Mirc do nhiém (%) = x 100%

Chiéu dai tong ciia 4u trang zoeas, zoeay, Zoeas,
zoeas, zoeas, megalopa dugc xac dinh bang kinh
hién vi quang hoc c6 thudc do trac vi thi kinh. Déi
Vi giai doan cua con thi chidu rong mai (CW) dugc
xac dinh. S6 luong au tring va cua duoc xac dinh
trong mdi nghiém thire 1a 90 con (30 con/bé).

Ty ¢ Au trang di hinh trén gai lung, gai ham trén,
gai nganh & 2 cudng rau dugc quan sat truc tiép trén
kinh hién vi (Novex B Serries) v6i do phong dai 400
1an. Ty I& di hinh dwoc xac dinh & cac giai doan cua
4u trang (Pates et al., 2017). Mdi nghiém thtrc quan
sat 90 con (30 con/bé) va duoc tinh theo cong thic:
Téng s 4u tring dj hinh
Téng s6 au tring quan sat

Ty 18 di hinh (%) = x 100%

Chi sé bié‘n thai cua AU tring dugc xac dinh cach
mdi 2 ngay/lan bang cach dung cbc thiy tinh 250
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mL thu ddy nuéc trong be (dugc suc khi déu), mol
bé duoc thu 3 lan, voi sé luong du trung trong cbe
dao dong khoang 40 dén 60 con/cbe/lan. Chi sb bién
thai ciia 4u tring cua bién dwoc xac dinh béng
phuong phap thu toan bo s6 4u trung c6 trong cdc va
quan sat tryc tiép trén kinh lap c6 do phong dai 20x
— 40x (Optika — Italia). Chi sb bién thai dwoc tinh
theo cong thirc.
N1xnl+N2xn2+..+Nixni

nl +n2+...+ni

LSl =

Trong do N1, Na...Ni: giai doan 4u trung; ny,
Ny...n;: 86 4u tring & giai doan twong wng.

Ty lé sdng cua 4u trung & cac giai doan zoea
duoc xac dinh cach mdi 3 ngay/lan bang cach dung
céc thay tinh 250 mL thu day nudc trong bé (dwoc
suc khi déu), mdi bé dugc thu 3 1an va dém toan bd
s6 4u tring co6 trong cdce, riéng ty 18 séng & giai doan
megalopa va cua; duoc xac dinh bang cach dém toan
b6 sb lwong cuia mdi giai doan co trong bé. Ty 1é
sbéng duoc tinh bang cong thic:

Tdng sb au tring thu
Tong s6 au trung bo tri

Ty 18 sbéng (%) = x 100%

Hiéu qua kinh té cua cac quy trinh vong cua bién
dugc danh gia sau khi ket thuc quy trinh vong va
duoc tinh bang cong thirc sau:

Lei nhuan = Téng thu nhap - Téng chi phi

Tdng s6 4u trang thu
Tong s0 au trung bo tri

Ty suét loi nhuan =

S4 liéu thu dugc tinh gié tri trung binh va d6 léch
chuan bang phan mém Excel va phan tich thong ké
ANOVA mét nhan t6 sir dung phép thir Duncan
bang chuong trinh SPSS 16.0 & mirc ¥ nghia thong
ké (p<0,05).

3. KET QUA VA THAO LUAN
3.1. Cac yéu té méi truong

Sy bién dong cua cac yéu t6 moi trudng nudc &
cac nghiém thirc dugc thé hién & Bang 2. Trong sudt
qué trinh thi nghiém, nhiét do nam trong khoang
thich hop cho 4u tring phat trién, it bién dong giira
sang va chiéu (tir 26,6 dén 29,2°C). Gia trj pH ciing
it dao dong va duy tri trong khoang thich hop 8,06
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dén 8,22. Ham luong oxy hoa tan (DO) dwoc duy tri
thuong xuyén & muc 6,22 d&én 6,72 mg/L. Theo
Ganesh et al., (2015) thi nhiét d6, pH va ham luong
DO thich hop cho wong 4u trang cua bién lan luot
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dao dong tir 27 dén 32°C, pH dao dong tir 7,5 dén
8,5 va DO 1a 4 mg/L. Nhu vay, nhi¢t do, pH va DO
trong thi nghiém nam trong khoang thich hop cho sy
phat trién cua 4u tring cua bién.

Bang 2. Bién dong mdi truwomg nwéc bé wong trong thoi gian thi nghiém

B S o o 2
Hoa chét gi?gu ;gﬁg:g g:ggi}):gz giéi(l)gg 144423 2.1141,00° 0,42+0,22°
AN T
Snh - chity  2o0i0s  S08io06  ssasme  13SELE 193091 026015

Cdc gid tri trén cimg mét cét c6 s6 mii khac nhau thi khdc biét cé y nghia thong ké (p<0,05)

Ham lugng COD dao dong tir 12,4 — 14,4 mg/L
khac biét c6 ¥ nghia théng ké (p<0,05) giita cac
nghiém thirc (Bang 2). Ham lwong COD thap nhit ¢
nghiém thuc st dung ozone (12,4 mg/L) 1a do qua
trinh oxy héa cia ozone lam giam ham lugng COD
trong nudc (Ta Van Phuong, 2006). Theo Boyd
(1998), ham luong COD tét nhét cho nuéi thity san
phai nho hon 30 mg/L. Trong cac bé thi nghiém,
COD cao nhat chi 14,4 mg/L cho thay diéu kién bé
wong 4u tring cua bién rat tot va phu hop cho su
phat trién cua 4u tring cua bién. Ham luong TAN
va nitrit thdp nhit & nghiém thuc st dung ozone lan
luot 1a 1,46 mg/L va 0,22 mg/L khac biét c6 y nghia
(p<0,05) véi hai nghiém thic sir dung hoa chét va
st dung khang sinh. Ham lugng TAN va NO2 cua
nghiém thic sir dung ozone thap 1a do ozon phan
g truc tiép hodc gian tiép véi NH3 va NO;™ tao
thanh N, (d6i voi NH3) va NOz ddi véi NO
(Tanaka & Matsumura, 2003). Ham luong TAN
thich hgp cho wong 4u tring cua bién khong nén
vuot qua 1 mg/L (Nghia et al., 2007) va khong vuot
qua 2,99 mg/L ddi voi NOy (Seneriches-Abiera,
2007). Trong thi nghiém nay, ham lugng TAN va
NO, & nghiém thirc sir dung héa chat cao nhét 1a do
ty 18 séng cua au trung cua bién trong giai doan dau
cia nghiém thirc nay thap, din dén sé luong luan
tring va artemia trong bé wong thira nhidu nén khi
ching chét s& phan huy lam gia ting ham luong
TAN trong bé wong.

3.2. Bién dgng mat d vi khuin tong va vi

khuin Vibrio spp

Bang 3 cho thdy mat d6 vi khuan téng va vi
khuan Vibrio spp ¢ nghiém thirc sir dung ozone lan
luot 12 0,86 x 104 cfu/mL va 0,16 x 10% cfu/mL, thap
nhit va khac biét c6 y nghia (p<0,05) vé6i cac
nghiém thirc con lai. Két qua nay twong tu cac
nghién ctru trude day, khi dinh ky suc khi ozone vao

bé wong 4u trung s& han ché sy gia ting mat s6 cua
téng vi khuén va vi khuan Vibrio spp nhd vao kha
nang sat khuan cua ozone (Summerfelt et al., 2009;
Ta Van Phuong, 2006). Theo Tran Thi Tuyét Hoa
va ctv. (2004), kha niang gay bénh caa Vibrio tuy
thudc vao tirng chung vi khuan Vibrio nhung mat d
vi khuén Vibrio trong bé wong trong khoang 10° —
107 cfu/mL s& gay doc cho hau hét au trang thay san.
Két qua thi nghiém nay cho thay mat d6 vi khuan
Vibrio spp dao dong trong khoang 0,16 x 10* dén
0,29 x 10* cfw/mL, chua anh huong bét loi dén su
phat trién cua du tring cua bién. Bén canh d6, két
qué cua thi nghiém ciing cho thay mat do vi khuan
Vibrio spp (0,16 x 10* cfu/ml) thap nht khi dinh ky
str dung ozone trong qua trinh wong 4u tring.

Béing 3. Mét d vi khuan tong va vi khuén Vibrio
spp trong bé wong

Nghiém - Lrung binh ——

thec Vi khuan tong Vibrio spp.
(10% cfu/mL)  (10* cfu/mL)

Hoa chat 1,90+£0,18°  0,29+0,06°

Ozone 0,86+0,122 0,16+0,022

Khang sinh 1,39+0,19°  0,22+0,02%°

Cdc gid tri trén cung mgt cgt o s6 mii khdc nhau thi
khac biét co y nghia thong ké (p<0,05)

3.3. Ty ¢ nhiém protozoa

Ty 1& nhiém Zoothamnium trén 4u trung thap
nhat ¢ nghiém thic sir dung ozone (6,40 %) khéc
biét co ¥ nghia thong ké (p<0,05) véi nghiém thirc
st dung hoa chat (14,95 %) va nghiém thuc st dung
khang sinh (10,02 %) (Bang 4). Méc du ty 1€ nhiém
bénh trén au tring khac biét c6 ¥ nghia thong ké
(p<0,05) gitta cac nghi¢ém thac, nhung trong qua
trinh quan st thi 4u tring chi nhidm 1 — 3 ca thé
Zoothamnium spp/u tring cua bién. Chinh vi vay,
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cuong do nhiém protozoa trén du trung luén & mic
thip. Ty & nhiém Zoothamnium spp cao nhit &
nghiém thuc st dung hoa chét (14,95 %) co6 thé do
ham lugng TAN va nitrit cao nhit & nghiém thuc
nay, la diéu kién thuan loi cho Zoothamnium sp phat
trién (Jithendran et al., 2010; Jayasree et al., 2001).
Hon nita, formol khong c6 hiéu qua cao trong kiém
soat Zoothamnium khi ndng d6 formol xtr 1y trong
bé thap hon 10 ppm (Reddy et al., 1993). Ty I¢
nhiém ky sinh trang thdp nhat ¢ nghlem thuc sir
dung ozone la do ozone da cai thién chét lwong nuac
nhu lam giam ham lugng TAN, lam giam NOy
(Guzel-Seydim et al., 2004). Méc khac ozone cling
han ché sy phat trién cua ky sinh tring théng qua
cac phan tng oxy hda. Theo Giese & Christensen
(1954) trich dan boi Lewis & Leong (1979),
Zoothamnium spp chét hoan toan khi xir Iy bang
ozone véi nong do 0,04 ppm trong 2 gio. Nhu vay,
két qua thi nghiém cho thdy c6 thé st dung ozone
trong wong au trung cua bién dé han ché
Zoothamnium gay bénh cho 4u tring.

Bang 4. Ty 18 nhiém bénh protozoa
Ty 1& nhiém
bénh (%)

Cwong do

Nghiém thirc nhiém bénh

Hoa chat 14,95 + 0,92¢ +
Ozone 6,40 £ 1,072 +
Khéng sinh 10,02 + 1,48° +

Cdc gia tri trén cung mgt cot cé sé mii khac nhau thi
khac biét co y nghia thong ké (p<0,05)

Bang 5. Ty I8 di hinh trén cac phu bd cia iu triang
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3.4. Ty ¢ di hinh trén Au trung

Ty 1& di hinh trén phu bo cua 4u trung cua bién
dugc trinh bay & Bang 5. Ty I& di hinh trén gai lung,
gai ham trén va gai nganh cua 4u trung cua bién
trong thi nghiém nay dao dong trong khoang 0,67
dén 2,13 % co thé do hoat dong an 1an nhau va gy
t6n thuong trong qua trinh 10t xac (Luppi & Spivak,
2007), cang thang boi 6 nhiém méi truong (Beguer
etal., 2008), lam dung thuéc khang sinh va hoa chét
(Beguer et al., 2008) da din dén 4u trung dé nhidm
bénh va cac bénh nay di gy ra nhiing ton thuong
va di hinh v& hinh théi co thé (Gregati & Negreiros-
Fransozo, 2009). Két qua Bang 5 ciing cho thay ty
1é di hinh trén 4u trung ctia nghiém thuc sir dung
ozone cao hon cac nghiém thirc con lai co thé do
ozone lam bién dang té bao va biéu mo cua 4u tring
phinh to (Reiser et al., 2010) hoac ozone oxy héa va
lam t6n thwong vo (Meunpol et al., 2003), da dan
dén hinh thanh nhiing bién dang noi 4u trung bi ton
thuong sau khi ching 16t vo va hinh thanh vé mai,
ddc biét 1a trén 4u tring cua bién Scylla serrata
(Pates et al., 2017). Samuelesen et al (2014) cho
rang ty 1é séng cia u tring tom hum s& giam khi ty
1€ di hinh ¢ chan boi va dudi tir 10 dén 15% vi chang
anh huong dén kha nang bat moi va boi 16i cua au
trung. Tuy nhién, ty 1é séng cua au tring cua bién
trong thi nghiém nay khong bi anh hudng bai ty I€
di hinh, 13 do c4c di hinh nay cha yéu lién quan dén
gidp dau nguc (Gregati & Negreiros-Fransozo,
2009) va hinh dang cua yém cua (Parkes et al.,
2011).

Nghiém thac Gai lung (%) Gai ham trén (%) Gai nganh (%)
Hoa chit 1,27 + 0,507 0,73 + 0,42 0,67 £ 0,422
Ozone 2,00 + 0,802 2,13+0,61° 1,67+ 0,76
Khang sinh 1,60 + 0,692 1,47 +£0,12% 1,27 £ 0,902

Cdc gid trj trén ciing mét cét ¢é sé mii khac nhau thi khdc biét ¢ y» nghia théng ké (p<0,05)

3.5. Chi sb bién thai u tring cua bién

Trong sudt qua trinh wong, 4u tring cua bién c6
xu huéng 16t xac nhanh va dong loat hon khi duoc
su dung ozone. Nguyén nhan do ozone da cai thién
dugc chat lugng nudc bé wong, han ché ky sinh
tring va vi khuan phat trién trong bé wong (Bang 2,
3 va 4). Chinh vi vay, chi s bién thai ¢ giai doan
zoeas qua megalopa (sau 15 dén 17 ngay uong) va
te megalopa qua cua; (sau 25 ngdy uong) cua
nghiém thirc nay ludn cao nhit va khac biét c6 ¥
nghia (p<0,05) v6i cac nghiém thirc con lai (Bang
6). Theo Nghia et al (2007), 4u tring cua mat 16 -
18 ngay cho cac giai doan zoea va 7 — 8 ngay cho
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giai doan Megalop. Theo Azam & Narayan (2013)
va De Pedro et al., (2007) thi chi s6 bién thai cta u
trung cua bién s& thap khi sir dung khang sinh hoic
hoa chat thudng xuyén hoac sur dung & néng do cao
trong suét qua trinh wong 4u trung. Qua két qua thi
nghiém, chi s bién thai cia 4u tring cua bién dugc
cai thién hon khi st dung ozone trong qua trinh
uong. Nhu vy, viéc xtr ly ozone trong uong au
trung cua bién giup 4u trung 16t x4c dong loat hon.
Dleu nay c6 v nghia quan trong trong thuc té san
XUét giong cua, vi n6 han ché duoc hién tuong an
nhau cua 4u trung cua bién, dac biét 1a giai doan
zoeas qua megalopa va tir megalopa qua cuas.
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Bing 6. Chi sb bién thai cia Au tring cua bién

Nghiém thikc

Negdy Hoa chat Ozone  Khéng sinh
3 1,12+0,04 1,30+0,06° 1,25+0,02°
5 1,76 +£0,09 1,94+0,01° 1,92+0,02°
7 2,48+0,05% 2,79+0,11° 2,72 +0,03°
9 3,00 £ 0,06 3,00+0,058 3,00+ 0,04°
11 3,75+0,07*¢ 3,87+0,07° 3,88+ 0,04°
13 4,63+0,072 4,77+0,05° 4,59+ 0,03°
15 4,95+0,032 496+0,012 4,93+0,032
17 5,19+0,022 5,72+0,07° 5,68+0,14°
19 6,00+0,00° 6,00+0,000 6,00=+0,00%
21  6,00+£0,000 6,00+£0,000 6,00=+0,00%
23 6,16 +0,06 6,28+0,06° 6,24 +0,03%
25 6,67+0,05 6,84+0,03" 6,64+0,10?
27 7,00+£0,000 7,00+£0,000 7,00=+0,00%

Cac gid trj trén cung mot hang c6 6 mil khac nhau thi
khac biét co y nghia thong ké (p<0,05)

3.6. Ting trwdng caa 4u trang cua bién qua

cac giai doan

Tang trudng chiéu dai cua 4u tring ¢ 3 nghiém

thirc tir giai doan zoea; dén cua; dugc trinh bay trong
Bang 7.

Bing 7. Chiéu dai (mm) cac giai doan Au trung

cua bién
. . Nghiém thirc
Giai dogn Héa chit Ozone Khang sinh
Zoeax 164+0,01 1,64+001 1,64+0,01
zoeaz 2,16 +£ 0,02 2,18+ 0,02° 2,16 +0,03°
Zoeas 2,65+0,04° 2,68+0,03" 2,68+0,03"
zoeas 3,61+0,05* 3,71+0,02° 3,63+0,05°
zoeas 4,48 +0,05% 4,55+0,04° 4,52+ 0,05°
megalopa 4,20+ 0,11* 4,25+ 0,06° 4,24 +0,04°
cuar 3,20+ 0,05 3,23+0,06° 3,21+ 0,05®

Cac gid trj trén cung mot hang c6 s6 mil khac nhau thi
khdc biét cé y nghia thong ké (p<0,05)

Tang truong vé chiéu dai cua du tring qua cac
giai doan cao nhit & nghiém thuc st dung ozone va
khac biét co y nghia thong ké (p<0,05) véi nghiém
thizc con lai. Nguyén nhan do mat do vi khuan, ky
sinh tring va chat lwong nudc ¢ nghiém thac sur
dung ozone luén & muc thap nén 4u tring bat moi
t6t hon, dan dén ting truéng cia du trung & nghiém
thirc nay ciing t6t hon. Theo Tran Ngoc Hai &
Nguyén Thanh Phuong (2004), kich c& 4u trung cua
& cac giai doan zoeai, zOeap, zOeas, ZOeay, Z0Oeas,
megalopa lan luot 1a 1,65; 2,18; 2,70; 3,54; 4,50;
4,01 va tir 2,0 d&én 3,0 mm cho giai doan cua;. Két
qua nghién ctru nay cho thay viéc st dung khang
sinh va hoa chat thudng xuyén trong qua trinh wong
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s& anh hudng dén tang trudng cua au trung cua bién.
Do d9, can c6 giai phap han ché viéc sir dung khang
sinh va hoa chat trong thuc t¢ uong au tring cua
bién.

3.7. Tyléséng

Ty ¢ sdng cua 4u tring cua bién qua ting giai
doan ludn cao nhat ¢ nghiém thirc sir dung ozone
nhung khac biét khong c6 y nghia (p>0,05) voi
nghiém thirc sir dung khang sinh. Ty 1é séng dén giai
doan cua; cao nhit & nghiém thic sir dung ozone
(8,81 %) khac biét khong c6 y nghia vai nghiém
thac sir dung khang sinh (7,23 %), nhung khac biét
c6 ¥ nghia (p<0,05) vai nghiém thuc st dung hoa
chat (2,29 %) (Bang 8). Viéc lam dung cac hoa chat
va khang sinh vdi liéu lugng cao va thudng xuyén
da gay doc cho 4u trung, dan dén 4u tring boi 16i
cham chap, lang dy bé wong va lam giam ty 1é song
cuia au trung cua bién (De Pedro et al., 2007; Pates
et al., 2017), dong thoi lam gia ting nguy co hinh
thanh cac dong vi khuan khang thudc trong qua trinh
uong (Zang et al., 2011) gay anh huong I6n dén
nghé wong cua bién va cac khia canh xd hoi
(Mezoud et al., 2016). Nghia et al (2007) cling bao
cho rang nang suidt 4u tring cua bién S.
paramamosian dén giai doan zoea, ciing dwoc cai
thién khi sir dung ozone véi ndng do 0,06 ppm suc
vao bé uong au tring.

Bang 8. Ty 1¢ séng (%) cuia 4u trung cua bién qua
cac giai doan

Giai doan Nghiém thirc

Héa chit Ozone Khang sinh
Zoeay 100+ 0 100+ 0 100+ 0
zoeaz 73,8+4,13% 87,2+4,.88" 86,1+2,17"
Z0eas 40,1 +5,42% 69,0+3,60° 66,9+345"
Z0eas 34,7+330° 61,4+1,59° 57,1+3,31°
Zoeas 25,9+ 3,14° 43,7+322° 351+249°
megalopa 19,8 £2,33% 30,6 +3,54° 26,6 +2,15°
cuai 2,29+094 881+274° 723+1,01°

Cac gid trj trén cung mot hang c6 6 mil khac nhau thi
khac biét co y nghia thong ké (p<0,05)

Két qua ty 1¢ sbng dén cua; cua nghién ctru nay
cling phu hop véi két qua khao sat cua Trén Ngoc
Hai & Nguyén Thanh Phuong (2009) vé ty 1¢ song
dén cuay tai cac trai san xuat giéng cua bién dao
dong trong khoang 5 — 11 %. Tuy nhién, ty 1¢ séng
cua bién khi wong bang quy trinh sir dung ozone
khac bi¢t khong co y nghia (p<0,05) v6i quy trinh
sir dung khang sinh. Nhung khi xét vé khia canh moi
truong, tinh an toan sinh hoc va kha ning bén ving
Cua quy trinh thi quy trinh st dung ozone ¢ nhiéu
trién vong cho thuc té san xuat giéng cua bién hon.
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3.8. Hiéu qua kinh té

Hiéu qua kinh té trén 1 m® nudc wong dugc trinh
bay & Bang 9. Theo d6, ning suit cuay, tong thu va
ty suét lgi nhuan cho mot m?® nude uong & nghiém
thire sir dung ozone cao nhit va khac biét c6 y nghia
thong ké (p<0,05) vé6i nghiém thirc st dung hoa
chat, nhung khac biét khong c6 ¥ nghia (p>0,05) véi
nghiém thuc st dung khang sinh. Chi phi cho 1 m3
nudc uwong gitta cac nghiém thic dao dong tu
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2.996.000 ddng dén 3.130.000 dong va thap nhét &
nghi¢m thic sir dung ozone. Tran Ngoc Hai va
Nguyén Thanh Phuong (2009) da bao cao ty suit loi
nhuan cua cac trai san xuat gidng cua bién & Bdng
bang séng Ciru Long dao dong trong khoang -0,07
dén 2,07, trung binh 14 0,83. Nhin chung, ty suat lgi
nhuan cua thi nghiém nay cao va phu hop véi bao
c4o cua Tran Ngoc Hai va Nguyén Thanh Phwong
(2009), dac biét 1a 6 nghiém thuc st dung ozone.

Bang 9. Hiéu qua kinh té cho 1 m? nwéc wong Au tring cua bién

Nghiém thiic Héa chit Ozone Khéng sinh
Ning suat Cuay/m? (con) 4573 +1.8722 17.627 £ 2.637° 14.467 +2.015°
Gia ban (d/con) 400 + 0 400+ 0 400 + 0
Tong thu (.000d) 1.829 + 7492 7.050 + 1.055° 5.787 + 806"
Tbéng chi (.000d) 3.035+0 2.996 + 0 3.130+0
Loi nhuan (.000d) -1.205 + 7492 4.054 + 1.055P 2.657 + 806°
Ty suét loi nhuan -0,40 + 0,252 1,35+ 0,35P 0,85 + 0,26°

Cdc gid tri trén cing mét hang ¢6 56 mii khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05)

4. KET LUAN

Str dung ozone da goép phan lam giam mat do vi
khuan va ky sinh tring trén u tring cua tot hon khi
str dung khang sinh va héa chét trong sudt qua trinh
uong.

Chi s6 bién thai, ting truong va ty 1é sdng cua au
tring cua bién khi g dung quy trinh ozone cao hon
S0 v&i sir dung khang sinh va hoa chit. Do do, nén
tng dung ozone dé thay thé quy trinh sir dung khang
sinh va hoa chit trong thuc té san xuit giong cua
bién.
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