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BUGC PAU PIEU TRA VE TINH HINH NHIEM Polysiphonia
VA Neosiphonia TREN RONG SUN Kappaphycus alvaraezii
TRONG TAI CAM RANH, KHANH HOA

Vin Hong CAm*, Nguyén Vin Sanh?, Khic Thi An*
lvién Cong nghé sinh hoc va Mai trudng,
“Trudng DPai hoc Nha Trang

Polysiphonia 1a mét chi (genus) rong do 16n, va céc loai thudc chi nay phan b rong trén
toan thé gigi. Neosiphonia duoc tach ra tir Polysiphonia. Tuy nhién, vé mat hinh théi, céc loai thuoc
2 chi nay rat d& nham 13n véi nhau.Nhiéu loai thugc Polysiphonia va Neosiphonia dugc xem 1a rong
ky sinh (ephiphyte) trén cac ddi tuong rong bién c6 gié tri thuong pham. Nghién ctu ndy mé ta tinh
hinh nhiém Polysiphonia va Neosiphoniatrén rong sun Kappaphycus alvarezii nuéi & Cam Ranh,
Khanh Hoa. Két qua dinh danh bing hinh thai hoc 100 mau nhidm epiphyte cho thiy: Polysiphonia
va Neosiphonia 1a nhém rong ky sinh pho bién trén Kappaphycus alvarezii véi tan suat xuat hién
78% (so vé&i cac nhém epiphyte khac 1a Ceramium spp. va Hypnea sp. chiém 5% va 1%). Giai trinh
ty SSU rRNA gene caa 5 mau Polysiphonia va Neosiphonia ngau nhién cho két qua c6 3 mau la
Polysiphonia spp. va 2 mau la Neosiphonia spp.

Tu khoa: Polysiphonia, Neosiphonia, ephiphyte, Kappaphycus alvarezii

PRELIMINARY INVESTIGATION ON THE INFECTION
OF Polysiphonia AND Neosiphonia IN Kappaphycus alvarezii
IN CAM RANH, KHANH HOA

Van Hong Cam*, Nguyen Van Sanh? Khuc Thu An*
Yinstitute for Biotechnology and Environment
’Nha Trang University

Polysiphonia is a large red algae genus and its species have a nearly global distribution
(Neosiphonia was segregated from Polysiphonia). However, the 2 genus are easily misidentified
based on the morphology. Many species of Polysiphonia and Neosiphonia are considered as the
harmful epiphyte on commercial seaweed. This research aims to investigate the infection of
Polysiphonia and Neosiphoniain Kappaphycus alvarezii farms in Cam Ranh, Khanh Hoa. The
preliminary identification based on the morphology with 100 epiphyte infected samples showed that
Polysiphonia and Neosiphoniaare the common parasitic algae in Kappaphycus alvarezii appearance
with the frequent appearance of 78% (compared with other epiphyte namely Ceramium spp. and
Hypnea sp. appeared 5% and 1%, respectively). SSU rRNA sequencing of 5 random samples of
Polysiphonia and Neosiphonia confirmed that 3 samples were Polysiphonia spp. and 2 samples
were Neosiphonia spp.

Key words: Polysiphonia, Neosiphonia, ephiphyte, Kappaphycus alvarezii

Nguwoi phan bién: TS. Vo Vian Nha



NGHIEN CUU HIEN TUQNG KHANG KHANG SINH CUA MQT SO LOAI
VI KHUAN Vibrrio PHAN LAP TREN TOM HUMBONG
(Panulirus ornatus) BI BENH O VUNG BIEN PHU YEN, KHANH HOA

Nguyén Thi Chi, Nguyén Thj T Anh, Vé Vin Nha
Vién Nghién cau Nudi trong Thuay san 111

Muc tiéu cia nghién ciu 1 danh gia su khang khang sinh cia 06 chung vi khuan Vibrio
paraheamolyticus va 06 chung Vibrio alginolyticus phan lap trén tom hum béng (Panulirus
ornatus) nudi 16ng bi bénh dugc thu & tinh Phi Yén, Khanh Hoa. Nghién ctu dugc tién hanh lam
khang sinh do véi 15 loai khang sinh va xéac dinh gi tri nong d6 wc ché téi thiéu (MIC) vai céc loai
khang sinh bang phwong phap pha lodng trong mdi truong long. Két qua khang sinh do cho thy c6
4 loai khang sinh nhay voi vi khuan Vibrio alginolyticus gém Tetracycline, Streptomycine,
Nalidixic acid, Gentamicine; 2 loai nhay & muc trung gian gém Ofloxacine, Doxycycline; va cac
loai khang sinh da thé hién tinh khang géom Flumequine, Norfloxacine, Kanamycine, Oxacyline,
Neomycine. Déi véi chang vi khuan Vibrio paraheamolyticus, c¢6 4 loai khang sinh van con nhay
gom Tetracycline, Norfloxacin, Gentamycine va Doxycyline; 3 loai nhay & muc trung gian gom
Ofloxacine, Ciprofloxacine, Erythromycineva cac loai khang sinh da thé hién tinh khang Ia:
Cefoperazon, Kanamycine, Oxacyline, Neomycine. Két qua MIC ciing da xac dinh duoc ndng do
trc ché téi thiéu cua mot sb loai khang sinh ¢6 hiéu qua. Két qua nay gop phan lam co s¢ dé xuat
chung loai khang sinh st dung diéu tri bénh do vi khuan Vibrio gay bénh & tdm ham.

Tir khoa: Khang thude khéang sinh, Panulirus ornatus, Phi yén, Khanh Hoa, Vibrio

ANTIBIOTIC RESISTANCE OF SOME Vibrio BACTERIA ISOLATED
ONINFECTED LOBSTERS (Panulirus ornatus)
IN PHU YEN AND KHANH HOA

Nguyen Thi Chi, Nguyen Thi Tu Anh, Vo Van Nha
Research Institute for Aquaculture No.3

The aims of this study were to evaluate antibiotic resistance of 6 isolates of Vibrio
paraheamolyticus and 6 isolates of Vibrio alginolyticus which were isolated on infected lobsters
(Panulirus ornatus) in Phu Yen province and Khanh Hoa province. 15 different kind of antibiotics
were used for antimicrobial susceptibility test and determined Minimum Inhibitory Concentration
(MIC). The results showed that there are 4 antibiotics sensitive with Vibrio alginolyticusincluding
Tetracycline, Streptomycine, Nalidixic acid, Gentamicine; 2 antibiotics showed intermediate
sensitive including Ofloxacine, Doxycycline and others antibiotics such as Flumequine,
Norfloxacine, Kanamycine, Oxacyline, Neomycine exposed resistant to this bacteria With the same
test on Vibrio paraheamolyticus, the results showed thatTetracycline, Norfloxacin, Gentamycine
and Doxycyline were sensitive, Ofloxacine, Ciprofloxacine, Erythromycine were intermediate and
Cefoperazon, Kanamycine, Oxacyline, Neomycine were insensitive to this bacteria. In addition,
results of MIC determined effective with antibiotics. From this results can recommendation
effective antibiotics to treatment lobster infection by Vibrio in the future.

Key words: Antibiotic resistant, Panulirus ornatus, Phu Yen, Khanh Hoa, Vibrio

Nguwoi phan bién: TS. Nguyén Thi Thanh Thiy



MQT SO BENH THUONG GAP TREN CA GIONG CUA CA TAM NGA
VA TAM SIBERI TAI LAM PONG VA BE XUAT BIEN PHAP PHONG TRI

V0 Thi Dung, V6 Thé Diing
Vién Nghién ctru Nubi trong Thuy san 111

B4o céo trinh bay két qua nghién cau vémaot s6 bénh thudng gap trén ca gibng cua ca tam
nga va cé tam siberi tai Lam Pdng va dé xuit bién phap phong tri. Tong s6 363 mau ca c& tir 30 —
197 mm duoc thu tir thang 5 ndm 2013 dén thang 11 nam 2014 dé nghién ctu. Két qua diéu tra phat
hién hai loai bénh thuong gép trong qua trinh wong g1ong C4 tAm nga va ca tam siberi tai Lam bdng
la bénh xuat huyét va bénh “den than, boi xo4y”. Két qua phan tich trén sé mau ca thu duoc tim
thdy 5 loai ky sinh trung l1a Trichodina spl., Trichodina sp2., Ichthyophthirius multifiliis,
Gyrodactylusteuchis, Zoothamnium spp.; hai glong nim: Saprolegnia va Achlya; Tir cAc mau bénh
Xuat huyét da phan 1ap duoc 3 loai vi khuan gém Aeromonas hydrophila, Pseudomonas luteola va
Plesiomonas shigelloides, trong do6, A. hydrophila c6 tan suat bat gip (TSBG) rat cao (85/98 mau
trén c4 tam Nga va 67/75 trén ca tam Siberi); Tir c4&c mau bénh den than, boi xody da phan lap dugc
3 loai vi khuan Streptococcus sp., A. hydrophila va Plesiomonas shigelloides, trong do,
Streptococcus sp. ¢6 TSBG cao (22/43 mau & ca tam Nga va 23/41 mau & ca tam Siberi). Dung
Ciprofloxacine nong do 0,3 — 0,5 g/kg thirc an tron vao thirc n cho ca tam giéng an lién tuc trong 5
ngay c6 hiéu qua lam giam dang ké ty 1& cé& chét do bi bénh xuét huyét va bénh “ den than, boi xoay”.

Tir khod: Bénh thuong gap, ca tam, Aeromonas hydrophila, Ciprofloxacine

ABSTRACT

This paper presents common diseases in fingerling of russian and siberian sturgeons were
cultured in Lam Dong Province and recommends treatment measures. A total of 363 fish specimens
of sizes from 30-197 mm were collected from May 2013 to November 2014 for the study.
Hemorrhagic disease and wirlling disease are the most common diseases found from the collected
fish. . The result of examation on samples found 5 parasitic species includingTrichodina spl.,
Trichodina sp2., Ichthyophthirius multifiliis, Gyrodactylus teuchis, Zoothamnium spp.; 2 genera of
fungies: Saprolegnia and Achlya; 3 bacterial species including Aeromonas hydrophila,
Pseudomonas luteola and Plesiomonas shigelloides were isolated from haemorhagic fish; of which
A. hydrophila encountered for the highest frequency (85/98 pattern on russian sturgeon and 67/75
on siberian sturgeon). Three bacterial species including Streptococcus sp., A. hydrophila and
Plesiomonas shigelloides were isolated from the wirling fish; of which, Streptococcus sp. accounted
for a high frequency (22/43 on the russian sturgeons and 23/41 the siberian sturgeons). Using
Ciprofloxacine mixing into feed with concentration of 0.3 - 0.5 g/ kg feed to feed the fish in 5
consecutive days would decrease significantly the mortality rate of infected fish with hemorrhagic
and wirling disease.

Keywords: Common disease, Sturgeon, Aeromonas hydrophila, Ciprofloxacine.

Ngudi phan bién: TS. Nguyén Thi Thanh Thuay



TAC DUNG DIET KHUAN CUA DICH CHIET CAY DIEP HA CHAU PANG
(Phyllanthus amarus) POI VOI VI KHUAN GAY BENH
HOAI TU GAN TUY CAP TREN TOM NUOI NUOC LQ
Nguyén Thi Hanh, Piing Thi Lua
Vién Nghién ctru nudi trong Thuy san |
Bénh hoai tir gan tuy cip (AHPND) do tac nhan vi khuan chira plasmid mang gen doc luc
Toxin gay hoai tir gan tuy cép da va dang 1a mdi nguy hai déi véi nghé nudi tdm cong nghiép khu
vuc Pong Nam A, trong d6 c6 Viét Nam. Viéc lam dung va st dung khong dung céach céc loai
khang sinh d dan dén hién twong khang khang sinh cua cac chung vi khuan gay bénh va anh huéng
t6i moi trudng. Do dé, viéc tim ra cac chat c¢d hoat tinh khang khuan cé nguén géc tir thao duoc cé
kha ning thay thé khang sinh 1a diéu can thiét. Nghién ciru duoc tién hanh nham kiém tra, danh gia
kha nang diét khuan cua dich chiét cay diép ha chau dang (Phyllanthus amarus) ddi véi 3 chiing vi
khuan gay bénh hoai tir gan tuy cap (Acute hepatopancreatic necrosis disease - AHPND) trén tom
nudi nuéc lo trong diéu kién in vitro. Cac chang vi khuan duoc sir dung bao gom Vibrio
parahaemolyticus KC12.020, V. parahaemolyticus KC13.14.2 va V. harveyi KC13.17.5, nong do
thir nghiém 1a 10%cfu/ml. Két qua thir nghiém dich chiét & cac nong d610 Hg/pl, 15 pg/ul, 20 pg/pl,
25 pg/ul va 30 pg/pl cho thdy, ¢ ca 5 nong do thur dbi voi ca 3 chung déu quan sat thay vong vo
khuan. Puong kinh vong vo khuan binh quan ddi voi chung vi khuan KC12.020 dao dong tir 12-18
mm; chiung KC13.14.2 dao dong tir 13,3-19,7 mm va ddi voi chung vi khuan KC13.17.5 dao dong
tir 13,7-19 mm. Trong khi d6 duong kinh vong vé khuan dbi véi 3 chung vi khuan thir nghiém nay
cua khang sinh Ampicilin 1a 0, khang sinh Doxycylin tir 22,3 — 25 mm va caa di ching sir dung
dung méi Dimethyl sulfoxide (DMSO) 1a 0. Xac dinh ndng do wc ché tbi thiéu (Minimal inhibitory
concentration - MIC) cua dich chiét diép ha chau dang ddi véi 3 chung vi khuan tha nghiém déu
bang 6,25 pg/pl. Két qua nghién ctru bude dau cho thay dich chiét cay diép ha chau ding cé hoat
tinh khang khuan ddi vai cac ching vi khuan gay bénh AHPND.
Tir khoa: diép ha chau dang, hoai tir gan tuy cip, vong v khuan, Phyllanthus amarus,
Vibrio parahaemolyticus
THE EFFECT OF ANTIBACTERIAL ACTIVITY OF EUPHORBIACEAE
(Phyllanthus amarus) EXTRACTS ON BACTERIAL STRAINS CAUSED
ACUTE HEPATOPANCREAS NECROSIS DISEASE (AHPND) IN SHRIMP
Nguyen Thi Hanh, Dang Thi Lua
Research Institute for Aquaculture No.1
Acute hepatopancreas necrosis disease (AHPND) which caused by bacteria contained
plasmid carrying virulence Toxin genes has been considered as a threat to the shrimp farming
industry in Southeast Asia including Vietnam. The overuse and improper use of antibiotics has led
to the phenomenon of antibiotic resistant strains of bacteria and affected to the environment. So
finding substances with antibiotic activities derived from herbal plants which are able to replace
antibiotics is essential. This study was carried out to examine in vitro anti-bacterial effects of herbal
extract derived from Phyllanthaceae (Phyllanthus amarus) on bacterial strains caused AHPND in
shrimp. The bacteria strains used include Vibrio parahaemolyticus KC12.020, V. parahaemolyticus
KC13.14.2 and V. harveyiKC13.17.5. The bacterial strains were tested at concentration of 10°
cfu/ml and the herbal extract was tested at concentrations of 10 pug/ul, 15 pg/ul, 20 pg/ul, 25 pg/ul
and 30 pg/pl. Results showed that all 5 tested concentrations of the extractpresented inhibition
zones against AHPND-caused bacterial strains. Diameters of inhibition zones of three KC12.020,
KC13.14.2 and KC13.17.5 strains were 12.0 mm — 18.0 mm, 13.3 mm - 19.7 mm and 13.7 mm - 19
mm, respectively. The minimum inhibitory concentrations (MIC) of Phyllanthus amarus extract
against 3 tested bacterial strains were determined at concentration 6,25 mg/ml. These results
indicated that the herbal extract derived from Phyllanthus amarus has antibacterial activity against
AHPND-caused bacterial agents.
Key words: Phyllanthaceae, Phyllanthus amarus, AHPND, bacterial inhibition zone,
Vibrioparahaemolyticus

Ngwoi phan bién: TS. V6 Van Nha



NGHIEN CUU SU DUNG RI PUONG TRONG QUAN LY MOI TRUONG
AO BON PHAN NUOI ARTEMIA TREN RUQNG MUOI

Nguyén Vin Nhwong', Pham Quéc Anh Duy*, Nguyén Dinh D¢,
PaoT6 Nhi®, Nguyén Thi Hdng Van*, Nguyén Vin Hoa®*

' L6p Nuoi tréng thuy san Tién tién K37

Lép Sinh hoc bién K37

®Hoc vién Cao hoc K21

*B0o moén Ky thuat nudi Hai san, Khoa Thay san, Dai hoc Can Tho

Theo phuong phap truyén thdng, nguoi nudi van sir dung phan ga nhu 1a ngudn phan hiru co
de lam thtre dn truc tiép va gay mau cho ao bon phan trong nudi Artemia. Tuy nhién, dich cum gia
Cam H5N1 xay ra ¢ Viét Nam gay nguy hiém dén stc khoe con ngudi, ddng thai khién ngudn cung
Cap phan ga khong con 6n dinh, méi truong ao nudi bi 6 nhiém va Artemia d6i dién véi nguy co
nhiém mam bénh tir phan ga. Muc tiéu caa nghién cau nay nham tim ra ty 1€ N:P thich hop trong ao
bon phan thong qua viéc st dung ri duong va bot ca lam ngudn dinh dudng thay thé phén ga dé kich
thich sy phéat trlen t6i wu cho mot s6 loai tao 1am thirc dn cho Artemia va cai thién chat lugng nudc.
Thi nghiém gém 4 nghiém thiic bon phan twong ang véi cac ty 18 N:P lan luot la 3:1; 6:1; 9:1 va
12:1 cung két hop véi ty 1¢ C:N= 10 tinh trén tong thanh phan C, N va P cua cac loai phan bon
dugc st dung bao gém ri duong, bot ca, phan urea va DAP véi 3 1an lap lai trén hé théng ao bon
phén (150m2/ao) tai Trai thyc nghi¢ém Vinh Chau — Soc Trang trong 21 ngay. Cac chi tiéu thay ly
nhu nhiét 46, pH, d6 man, do trong... dugc do dac hang ngay Céc yéu t thuy hoéa bao gdm TAN,
NO*, PO4*" ciing nhu thanh phin va mat do tao, ham luong Chlorophyll-a dwgc thu mau dinh ky 3
ngay/lan. Két qua thi nghiém cho thay & ty 18 N:P 1a 3:1 va 6:1 thi s6 loai tao lam thirc an tét cho
Artemia nhu Chaetoceros, Nitzchia, Nannochloropsis, Tetraselmis. .. xuét hién véi tan suat cao hon
cac nghiém thirc con lai. O ty 1¢ 6:1 tao dat mat d6 cao hon so vai cac nghiém thic khéc (trung binh
1,8 triéu Th/ml so véi 1,5 -1,6 triéu tb/ml), tuy nhién sy khéc biét nay khéng co ¥ nghia théng ké
(P>0,05). Cac ham luong TAN, NO*, PO4* va Chlorophylla & NT2 (N:P = 6:1) ¢6 d6 dao dong én
dinh hon so vé6i cac nghiém thirc con lai va thich hop dé cho tao phét trién véi mat do cao.

Tir khoa: Artemia, ty 1& N:P, thanh phan va mat d6 tao, ri duong.

Abstract

Culturing Artemia traditional method main source of organic fertilizer to supply for Artemia
is chicken manure. In 2003, the outbreak of bird flu (originated from Influenza A virus (H5N1) in
wild birds) that greatly effect to human health. In addition, the chicken manure sources not stable
and cause of pollute water environment. There are pathogens dangers from chicken manure that
effect to Atermia. The research objective are looking for suitable N:P ratio by using molasses,
fishmeal powder instead of chicken manure as nutrient to stimulate optimal development of algae as
food for Artemia and improved water quality. The experiment included four treatments,
correspondingly with the ratio between N:P such as 3:1; 6:1; 9:1 and 12:1,. The results showed that
at N:P ratios 3:1 and 6:1, the microalgal species that were considered as a good food for Artemia
such as Chaetoceros, Nitzchia, Nannochloropsis, Tetraselmis... presenting at a higher frequence
compared to other treatments. At 6:1 ratio, the algal density reached highest among other treaments
(1,8 £ 0,3 Mill. cell/ml compared to 1,5 -1,6 Mill. cell/ml) but this was not statisticaltly significal
difference (P=0,05). Other observed parameters such as TAN, NO*, PO43, va Chlorophylla in the
6:1 ratio also showed a more stabilitically variation than other treatments and it seem to be the best
for stimulating the optimum grow of algae population in fertilization ponds.

Keywords: Artemia, composition and density of algae, N:P ratio, molasses.

Nguwai phan bién: TS. Pao Vin Tri



KHA NANG KHANG KHUAN CUA CAY MANG TANG
(Litsea cubeba) O VIET NAM VA ANH HUONG CUA TINH DAU
LEN PAP UNG SINH HQC CUA CA CHEP (Cyprinus carpio)

Nguyén Hai Van', Caruso Domenico?®, Meile Jean-Christophe®, Trinh Thi Trang®,

Nguyén Ngec Tuin*, Lebrun Marc®, Chu Ky Son, Sarter Samira®

"Truong dai hoc Bach Khoa Ha Noi;*IRD, ISE-M UMR 226, 34095 Montpellier cedex 05, Phap;

$CIRAD, UMR Qualisud, Ha Noi, Viét Nam; CIRAD, UMR Qualisud, F-34398 Montpellier, Phép;

*Hoc vién Nong nghiép Viét Nam

Mang tang (Litsea cubeba), mét loai cy co kich thudc 5-8m, phan bé phé bién & khu vic

mién Béc Viét Nam, cd chira ham luong tinh dau 16n. Kha niang khang khuan cua cady Mang tang

duoc nghién ctu ¢ didu kién phong thi nghiém dbi véi cac dong vi khuan Aeromonas hydrophila,

Vibrio parahaemolyticus, Escherichia coli, Salmonella typhimurim. Nong d6 Gc ché tdi thiéu

(Minimal inhibitory concentration - MIC) bién dong trong khoang 5,53 t6i 11,05 pl/mL dbi véi tinh

dau va 25mg/mL ddi véi bot 1a. Co ché khang khuan cua tinh dau duoc xac dinh trén vi khuan

Escherichia coli bang may do huynh quang, quan séat sy hién dién cua té bao, hinh thai va tinh toan

ven ciia mang té bao vi khuan. Sy kéo dai va hinh thanh tién mao cua cac vi khuan ciing dwoc quan

sat & cac nghiém thic thi nghiém khi so sanh véi 16 doi chiing. Ngoai ra, _nghién ctru con danh gia

anh huong sinh hoc cua cdy Mang tang trén ca chép (Cyprinus carpio) gidng (kich c& 30g) khi tron

bot l1a ¢ cac lidu lugng khac nhau 1, 2, 4, 8% vao thirc an ciia ca trong vong 3 tuan. Két qua chi ra

rang ting trudng cua ca o cac 16 bd sung bot 1a cdy Mang tang 6 xu hu(mg tang hon so vai cac 10

doi chang (tuy nhién khong ¢ mue c6 y nghia thong ké). Tat ca cac 16 ¢ bod sung bot la thé hién ti

I¢ song cao hon & mic 6 y nghia thong ké so véi cac 16 ddi chung, dac biét ti 1é Song tang dan theo

muc ting dan ham luong bot 14 bd sung vao thie dn, thé hién cao nhat 37% ¢ 16 bé sung luong bot
14 8%.

ANTIBACTERIAL ACTIVITY OF Litsea cubeba (Lauracea)
IN VIETNAM AND THE EFFECTS OF ITS EXTRACTS
ON THE BIOLOGICAL RESPONSE OF COMMON CARP (Cyprinus carpio)

Nguyen Hai Van', Caruso Domenico?, Meile Jean-Christophe®, Trinh Thi Trang®,
Nguyen Ngoc Tuan®*, Lebrun Marc®, Chu Ky Son, Sarter Samira®
'Hanoi University of Science and Technology, Hanoi, Vietnam;
’IRD, ISE-M UMR 226, 34095 Montpellier cedex 05, France;
3CIRAD, UMR Qualisud, Hanoi, Vietnam; CIRAD, UMR Qualisud, F-34398 Montpellier, France;
*Vietnam National University of Agriculture, Gia Lam, Hanoi, Vietnam
Litsea cubeba (May Chang), a small tree (5-8 meters), having a large distribution in North
Vietnam, is rich in essential oils.The antimicrobial activities of Litsea cubeba were investigated in
vitro against bacterial strains (Aeromonas hydrophila, Vibrioparahaemolyticus, Escherichia coli,
Salmonella Typhimurim). Minimum Inhibitory Concentrations (MIC) ranged from 5,53 to 11,05
pl/mL of the essential oil and was 25 mg/mL for leaf powder. The antibacterial mechanism of
Litsea cubeba essential oil was explored on the Escherichia coli model using the fluorescence
microscopy to observe the cell viability, bacterial morphology and membrane integrity. These
elongation and filamentation of bacteria were observed for treating cultures (1 MIC) when
compared to the control.In addition, the research was conducted on juveniles of common carp
(Cyprinus carpio) (body weight of 30g) to assess biological effects of Litsea cubeba leaf powder
added at different doses (1, 2, 4, 8%) in feed during 3 weeks culture. The results indicated that the
growth performances of fish in all Litsea cubeba powder treatments were higher level than control
treatment without adding leaf, but no significant difference. The positive effect against A.
hydrophila was significantly obtained in all Litsea cubeba leaf powder treatments with the higher in
survival of fish as compared to the control treatment. Especically, with the adding 8% of Litsea
cubeba leaf powder, the highest survival of fish was observed at 37%. Furthermore, the dose of

Litsea cubeba leaf powder added in the food was directly proportional to a survival rate of fish.

Ngwoi phan bién: TS. V6 Vian Nha



DANH GIA CUONG PQ NHIEM VA TY LE NHIEM NGOAI KY SINH
) TREN CA TRA (Pangasianodon hypophthamus)
KHI XU LY BANG DICH CHIET BACH HOA XA (Plumbago zeylanica)

Nguyén L& Hoang Yén, Ngé Phwéc Thinh
Khoa Sinh hoc tng dung — BH Tay b6

Nghién ctru duoc thuc hién nham danh gia tic dung cuaa dich chiét Bach hoa xa (BHX) 1én
thanh phan va cuong do nhidm ngoai ky sinh trén ca tra giong. Thi nghiém gom 7 nghiém thic, 4
lan 1ap lai, 2 nhan t&: Nhan t6 1 1a bd sung & Bach hoa xa vao thuc in ¢ 4 mac khéi lwong 12 0, 10,
15 va 20 g/kg thirc dn; Nhan t6 2 1a phuong phap chiét xuit khac nhau:dun trong nudc cit ¢ 98 °C
va ngam trong con 70 %. Thi nghiém dugc thuc hién trong thoi gian 60 ngay. Trudc qua trinh thi
nghiém, 3 nhdm ngoai ky sinh trung dwoc phéat hién trén cung mang va nhét cia ca & tat ca cac
nghiém thuc 1a Trung mat troi (Trichodina), Bao tur trung (Myxobolus), Trung mo neo (Lernaea).
Sau 14 ngay thi nghiém, c6 xuat hién 4u tring san 14 song cha (Centrocestus fomosanus) va sau 21
ngay phat hién thém tring qua dua (Ichithyophthyrius) & tat ca cac nghiém thic. Sau 28 ngay thi
nghiém, ti 1€ va cuong do nhiém Trlng mat troi, Bao tir tring, Tring mé neo trén ca bang khong va
duy tri cho dén khi két thac thi nghiém ¢ céac nghiém thirc dugc cho &n bd sung dich chiét Bach hoa
xa dugc chiét xuat bang phuong phap dun vdi lidu luong bd sung 10-15¢/kg thiic dn. Bén canh do,
kha nang kiém soat 4u tring san caa BHX ciing tot nhat & cac nghiém thic nay. Trong khi do, ty 1&
nhiém céc nhom ky sinh & c& caa nghiém thac dbi chang duy tri tir 33,3 — 100 % trong subt qué
trinh thi nghiém. Qua d6, dich chiét Bach hoa xa c6 tac dung tét trong viéc han ché, ngan chan su
phét trién cia mot sé nhdm ky sinh phat trién trén ca trong quéa trinh nudi.

Tir khoéa: Bach hoa xa, c& Tra, dich chiét, ngogi ky sinh, thizc dn.

EVALUATION INTENSITY AND INFECTION RATE OF EXOPARASITE ON CATFISH
(Pangasianodon hypophthamus) WHEN TREATING
BY EXTRACTED SOLUTION Plumbago zeylanica

Nguyen Le Hoang Yen, Ngo Phuoc Thinh
Applied Biology Faculty - TayDo University

This study was conducted to evaluate the effect of extracted solution Plumpago zeylanica to
components and intensity of exoparasites on juveniles of catfish (Pangasianodon hypophthamus).
The experiment included 7 treatments with two factors: The first factor was supplement extraction
at 4 dosages (0; 10, 15 and 20 g/kg). The second factor was the method for extracting the solution
by boiling in distilled water in 98 °C and soaking in ethanol 70 %. The period of experiment was 60
days. Before the experiment, 3 groups of exoparasites were detected in all treatments such as
Trichodina, Myxobolus, Lernaea. After 14 days of experimental period, the Centrocestus
fomosanus appear and after 21 days, Ichithyophthyrius was been discovery in all treatments.. After
28 days of experimental period, no any Trichodina, Myxobolus and Lernaea was observed and
maintained to the end of the experiment in treatments which were supplemented extracted solution
Plumpago zeylanica by boiling method at dosage 10-15g/kg. Besides, the ability to control for
Centrocestus fomosanus of extracted solution Plumpago zeylanica was the best in these treatments.
The end the experiment, parasites infection rate in fish of control treatment maintrained from 33,3
to 100 %. In conclusion, extracted solution Plumpago zeylanica helped limiting and preventing the
development of some parasites on this fish.

Keyword: Plumpago zeylanica, catfish, extracted solution, parasitic infections, food
Nguwoi phan bién: TS. Nguyén Thi Thanh Thuy
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XAC PINH TINH KHANG KHUAN CUA DICH CHIET BACH HOA XA
(Plumbago zeylanica L.) POl VOI VI KHUAN Agromonas sp.
va Edwardsiella sp. GAY BENH TREN CA

Quéch Thi Thanh Tam, Nguyén L& Hoang Yén, Nguyén Vin Ba
Khoa Sinh hoc #ng dung — DPai hoc Tay Do

Thi nghiém duoc tién hanh x4c dinh tinh khang khuén cua dich chiét Bach hoa xa (BHX)
trén 2 loai vi khuan Aeromonas sp. va Edwardsiella sp. & cac mat do 10°, 10°, 10° (CFU/ml). Bach
hoa xa duoc chiét xuat bang céac phuong phap (i) dun trong nudc cat ¢ 98°C, (i) ngam trong con
70% 3 ngay va (iii) ngam trong con 70% 6 ngay. Ti &6 BHX: dung mdi st dung lan luot lal:1; 2:1;
3:1.Tinh khang khuin duoc x4c dinh bang phuong phap duc 15 thach véi duong kinh giéng 1a 6mm.
Két qua thi nghiém cho thdy, tinh khang khuan cua dich chiét BHX duwoc chiét xuét bang phuong
phap gia nhiét trong nudc cat 1 thap nht. buong kinh vong khang khuan khong bi giam khi mat do
vi khuangia tang va dich chiét BHX duoc chiét xuat bang phuong phap ngadm bang con 70% trong 6
ngay vai ti 16 3:1 cho két qua khang vi khuan Aeromonas sp. va Edwardsiella sp. tot nhat & mat do
vi khuan 10° CFU/ml; duong kinh vong tron khang khuan Edwardsiella sp. dat cao nhét (22,7 + 0,5
mm) va khéc biét co ¥ nghia théng ké so véi duong kinh vong khang khuan Aeromonas sp. (19,8 +
1,0 mm).

Tir khoa: Aeromonas sp., dich chiét Bach hoa xa, Edwardsiella sp., khang khuan.

ABSTRACT

Experimentwas conducted to determine the antibacterial ability of Plumbago extract against
Aeromonas sp. and Edwardsiella sp. at density of 10®, 10°, 10° CFU/ ml , with three replications.
Plumbago zeylanicawas extractedby methods: (i) boiled in distilled water at 98°C; (ii) soaked in
ethanol 70% 3 days; (iii) soaked in Ethanol 70% 6 days. The ratio of Plumbago and solvent were 1:
1; 2: 1 and 3: 1. The antibacterial ability was determined by perforated method on agar dishs with
diameter wellsis 6mm.The results showed that, the antibacterial ability of Plumbago extract the
antibacterial ability of Plumbago extracted by heating method in distilled water is the lowest.
Antibacterial circle diameter were not reduced when the bacterial density increases and Plumbago
extract by soaking in 70% for 6 days with ratio 3:1 exposed the bestresults in against Aeromonas sp.
And Edwardsiella sp. at the density of 10° cfu/ml; antibacterialcirclediameter was highest to
Edwardsiella sp. (22.7 + 0.5 mm), significant difference in comparison with the diameter of
antibacterial circle of Aeromonas sp. (19.8 £ 1.0 mm).

Keywords: Aeromonas sp., antibacteria , Edwardsiella sp ., Plumbago extract

Ngudi phan bién: TS. Nguyén Thi Thanh Thuay



~ ANH HUONG CUA PQ MAN LEN TOC PQ SINH TRUONG,
CAC THONG SO SINH HOA VA CAU TRUC TE BAO CUA RONG SUN
(Kappaphycus alvarezii) TRONG DIEU KIEN IN VITRO

Khiic Thi An, Ngé Mai Xuéin, Vin Hong Cam
Vién CNSH&MT, Truong Dai hoc Nha Trang

Nghién ciru nham danh gia anh huéng caa d6 min dén ciu tric té bao, ham luong sic t6, toc
d6 sinh trudng va chat lwong caa carrageenan cua rong sun (Kappaphycus alvarezii). Cac mau rong
nudi & do man tir 10%o — 20%o chét sau 3 — 6 ngay va & dd man 50%o — 55%o chét sau 13 — 15 ngay.
O cac @6 man noi trén, cau tric té bao caa rong sun khdng con nguyén ven — ciu tric phan vo bi
bién dang, cac t& bao nam gan phan vo sip xép khac thuongva c6 mot sb té bao bi v&. Quan sat
dudi kinh hién vi quang hoc thiy c6 nhiéu hat tinh bot floridean tap trung & phan duéi vo cua céc
mau rong nudi & cac dd man 10%o, 15%o va 55%o, ching to ¢ su tham gia trong viéc can bang ap
suat tham thau cho té bao. Mau rong nudi & dd man 25 — 45%. c6 toc do sinh truong binh thuong va
cao nhat 1a & d6 man 35%o (5.04%/ngay), cau trdc té bao twong tw nhau. Ham lugng chlorophyll va
phycobilin cao nhat & d6 man 35%o (0.0366 mg/g fr.wt. va 0.1070 mg/g) con ham lwgng carotenoid
dat cao nhat & do man 45%o (0.1056 pg/g fr.wt.). Him luong carrageenan dat cao nhat & d6 man
25%0 (51,48%).

Tu khéa: Rong sun, carrageenan, do man

EFFECTS OF SALINITY ON THE GROWTH RATE, CELLULAR STRUCTURE,
PIGMENT CONTENT AND CARRAGEENAN YIELD
OF Kappaphycus alvarezii CULTURED IN VITRO

Khuc Thi An, Ngo Mai Xuan, Van Hong Cam
Insitution of Biotechnology and Environment, Nha Trang University

The research aimed to test the effects of salinity to cell structure, pigment contents, seaweed
growth rate and quality of carragenan of Kappaphycus alvarezii. The result showed that K. alvarezii
put in 10%o0 — 20%o and 50%o0 — 55%o salinity died after 3 — 6 days and 13 — 15 days, respectively. In
these salt concentrations, tissue structure of K. alvarezii was corrupted: cortex structure was
deformated, cells next to the cortex were disordered and some were broken. Under light
microscope, many floridean starch grains in subcortical cells were observed from samples kept in
15%o and 55%., salinity. The starch could play a role in osmoregulation. The K. alvarezii cultured in
25 — 45%o salinity had normal growth rate (highest with 35%0 5.04%/day), and similar cellular
morphology. Highest chlorophyll and phycobilin content were from samples in 35%o (0.0366 (mg/g
fr.wt.) and 0.1070 (mg/g) respectively). The carotenoid content in 45%o0 was highest (0.1056 (ng/g
fr.wt.) while carrageenan content was largest at 25%o (51.48%). The result indicates Kappaphycus
alvarezii could be cultured in salinity ranking from 25-45%.. Polyculture K. alvarezii in aquaculture
system can be possible.

Key words: carrageenan, Kappaphycus alvarezii, salinity

Nguwoi phan bién: TS. Mai Duy Minh
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TUYEN CHON IN VITRO MQT SO CHUNG PROBIOTIC TIEM NANG
CO HOAT TINHﬁD()I KHANG VOI Vibrio parahaemolyticus
GAY BENH CHET SOM O TOM THE CHAN TRANG (Litopenaeus vannamei)

Nguyén Thi Chinh, Pham Thu Thity, Nguyén Viin Duy
Vién Cong nghé sinh hoc va Maéi truong, Truong Pai hoc Nha Trang

Bénh chét sém (EMS) hay con goi la bénh hoai tir gan tuy cap tinh (AHPND) xay ra trén
t6m nudi nudc lg di gay ra nhitng thiét hai nghiém trong cho nghé nudi tdm ¢ Viét Nam va mot sb
nuée chau A khac nhu Trung Quéc, Théai Lan va Malaysia. Hién nay chua c6 bién phéap tri bénh
EMS hiéu qua va tc nhan chinh gay bénh duoc cho la do Vibrio parahaemolyticus. Muc tiéu caa
nghién cau nay 1a sang loc céc hoat tinh probiotic trong diéu kién in vitro bao gom hoat tinh chiju
mudi mat, chiu pH thap va dbi khang véi Vibrio parahaemolyticus gay bénh EMS cua 27 ching vi
khuan probiotic tiém ning 13y tir b suu tap ching cia nhém Cong nghé vi sinh, Vién Cong nghé
sinh hoc va Méi truong, Truong Dai hoc Nha Trang. Két qua tuyén chon cho thay ¢ 14/27 ching
chiu mudi mat 0,3%:; 0/27 chung chiu pH 1 - 4 trong 2 gio; va 2/27 chang (T8,T13) cd hoat tinh
khang véi cac chung Vibrio parahaemolyticus gay bénh EMS phan lap tai Viét Nam. Cac két qua
ndy ma ra trién vong st dung cac chung vi khuan T8 va T13 trong diéu ché ché pham probiotic
dung trong quan Iy bénh EMS trén tdm thé chan trang ¢ Viét Nam.

Tar khOa: EMS; Litopenaeus vannamei; probiotic; Vibrio parahaemolyticus

IN VITRO SELECTION OF POTENTIAL PROBIOTIC BACTERIAL STRAINS
WITH ANTIMICROBIAL ACTIVITY AGAINST EMS — CAUSING
Vibrio parahaemolyticus IN WHITELEG SHRIMP (Litopenaeus vannamei)

Nguyen Thi Chinh, Pham Thu Thuy, Nguyen Van Duy
Institute of Biotechnology and Environment, Nha Trang University

Early Mortality Syndrome (EMS), also named Acute Hepatopancreatic Necrosis Disease
(AHPND), which recentlyoccurs in penaeid shrimp, is now causing significant losses to the shrimp
farming industry in Vietnam, China, Thailand and Malaysia. Vibrio parahaemolyticus is considered
as a major pathogen but no effective treatment has been reported until now. The aim of the study is
to in vitro screen probiotic activities including bile tolerance, low pH tolerance and antimicrobial
activity against EMS/AHPND-causing Vibrio parahaemolyticus of 27 bacterial strains from the
culture collection of Microbiology Research Group in the Institute of Biotechnology and
Environment at Nha Trang University. The results showed that 14 out of 27 strains were resistant to
the bile salt at the concentration of 0,3%; none of strain was resistant to pH 1 to 4 after 2 hours of
exposure, and 2/27 strains (T8, T13) with antibacterial activity against EMS/AHPND-causing
Vibrio parahaemolyticus isolated in Vietnam. These results open the prospect of using T8 and T13
strains for the development of probiotic products in order to manage EMS disease in
Litopenaeus vannamei in Vietnam.

Keywords: EMS, Litopenaeus vannamei, probiotics, Vibrio parahaemolyticus

Nguwoi phan bién: TS. Hira Ngoc Phuc
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THANH PHAN VI SINH VAT CO TRONG VUNG NUGC
NUOI TOM HUM LONG TAI PHU YEN VA KHANH HOA

Tréan Thi Huong, V4 Vin Nha
Vién Nghién ctru Nubi trong Thuy san 111

T6ém hum 1a ddi twong nudi cé gié tri kinh té cao, nghé nudi tdm hum phat trién manh & cac
tinh mién Trung, tap trung tai hai tinh Phi Yén va Khanh Hoa. Trong nhitng nim gan day, lién tuc
xay ra cac dot dich bénh trén tom hum nudi 1ong gay thiét hai khdng nho téi kinh té cua ngudi nuoi.
Cac bénh xay ra gay thict hai 16n bao goém: bénh sira, bénh do than, bénh den mang. Két qua phan
tich mau nudce thu tai cac ving nudi tom hum nim 2014 va 6 thang dau ndm 2015 cho thay c6 nhiéu
vi sinh vat tdn tai trong d6 c6 nhiéu loai Ia tdc nhan chinh gay bénh trén tdm hum. Thanh phan loai
vi khuan c6 trong mau nuéc rat phong phu, dac biét 1a vi khuan Vibrio alginolyticus cé tan sé bat
gap rat cao (Pha Yén 71,28%: Khanh Hoa 53,16%), 1 tac nhan chinh gay bénh d6 than ¢ tom hum.
Ngoai ra con ¢ mot s vi khuan 1a tdc nhan gay bénh trén nhiéu d6i tuong thay san: V.
parahaemolyticus (Phu Yén 29,79%; Khanh Hoa 18,99%), V. vulnificus (Phu Yén 37,23%; Khanh
Hoa 26,58%), V. haveyi (Phli Yén 23,40%; Khanh Hoa 12,66%). Thanh phan nim duoc xac dinh
thuoc 3 giéng l1a Fusarium (Phl Yén 36,17%; Khanh Hoa 27,78%), Lagenidium (Pha Yén 17,02%:
Khénh Hoa 5,06%), Aspergillus (Phti Yén 44,68%; Khanh Hoa 32,91%) trong d6 Fusarium duoc
xac dinh 1 thc nhan gay bénh den mang ¢ tdm him nudi. Ky sinh tring trong nudc chi yéu la
nhom gidp xac chan cheo Copepoda (Phu Yén 18,09%; Khanh Hoa 26,58%).

Tir khoa: tom hum, vi sinh vat, vi khuan, nam, Ky sinh triing

MICROBIAL COMPOSITION IN SEAWATER AT LOBSTER CAGE
FARMING SITES IN PHU YEN AND KHANH HOA PROVINCE

Tran Thi Huong, Vo Van Nha
Research Institute for Aquaculture No.3

Abstract: Lobster aquaculture is developed in Central of Vietnam, mainly in Phu Yen and
Khanh Hoa provinces. In recent years, lobster diseases have occurred more frequently and impacted
significantly on farmers’ profits. Commonly found diseases are milky disease, red body disease and
black gill disease. Microbial analysis of water samples at lobster farming sites showed that many
bacteria species including several lobster pathogenic agents were found. In 2014 and the first six
months of 2015, particularly Vibrio alginolyticus that causes red body disease on lobster had been
observed at significantly high frequency in water (Phu Yen 71,28%, Khanh Hoa 53,16%). In
addition, other pathogenic bacteria such as V. parahaemolyticus (Phu Yen 29,79%; Khanh Hoa
18,99%), V. vulnificus (Phu Yen 37,23%; Khanh Hoa 26,58%), V. haveyi (Phu Yen 23,40%; Khanh
Hoa 12,66%) were detected. For fungal quantification, three genera of Fusarium (Phu Yen 36,17%;
Khanh Hoa 27,78%), Lagenidium (Phu Yen 17,02%; Khanh Hoa 5,06%) and Aspergillus (Phu Yen
44,68%; Khanh Hoa 32,91%), Fusarium was causative factor of black gill disease on lobster.
Parasite group found in the water was Copepoda (Phu Yen 18,09%; Khanh Hoa 26,58%).

Key words: lobster, microbe, bacteria, fungus, parasite
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NGHIEN CUU SU TiCH LUY BON KIM LOAI NANG (As, Cd, Hg va Pb)
TRONG SO HUYET Anadara granosa (Linnaeus, 1758) NUOI O CAC TINH NAM BQ
Hb Ngoc Linh', Pham Gia Dlépl, Nguyén Ngoc Haz,
Nguyén Vin Dong Nguyén Nhu Tri', Nguyén Phiic Cam Ta*
'Khoa Thuy san, I—)al hoc Nong Lam TpHCM
2Vién Cong ngh¢ Sinh hoc va Moi truong, Pai hoc Nong Lam TpHCM
%Khoa Hoéa, Pai hoc Khoa hoc Ty nhién, Pai hoc Qudc gia TPHCM
Sy tich liy cia 4 kim loai nang (KLN) (Cd, Pb, Hg, As) trong md mém cua so huyét
Anadara granosa, nuéc va bun ddy cua viung nuodi duoc khao séat trong cac mau thu thap tai 6 tinh
(Kién Giang, Bac Liéu, Tra Vinh, Bén Tre, Tién Giang va TP H6 Chi Minh) tir nam 2012 dén nam
2014. Ham lugng Cd, Pb, Hg va As trong cac miu duoc xac dinh bang phuong phap khéi phd ghép
cdp cam ung cao tan (ICP - MS), quang phé hap thu nguyén tir - k¥ thuat hoa hoi lanh tich gép trén
bay vang (CV - Amalgam - AAS) va quang phd hap thu nguyén tir - ky thuat tao hoi hydride (HG -
AAS). Pa s6 cac KLN trong mau nudc va bun ddy c6 ham luong hoan toan nim trong ngudng cho
phép theo quy chuan Viét Nam (QCVN) va quéc té. Tuy nhién, 7/47 mau nuéc (15%) cd ham
lugng As vuot mic cho phép ciia QCVN 10:2008/BTNMT vé ham lugng As t6i da cho viing nudi
thay san va bao vé doi song thay sinh (10 pg/L). Ham lugng As va Hg trong co thit s0 huyet nam
trong ngudng cho phép cua qui chuan Viét Nam vé gidi han ti da cac KLN co trong thyc pham cia
Bo Y té (QCVN 8-2:201 I/BYT: 1,0 ug As/g trong luong tuoi (TL tuoti) va 0,5 pg Hg/g TL tuoi).
Trong khi d6,hon 70% mau so huyét c6 ham lugng Cd cao hon tiéu chuan cua Cong dong chau Au
(EC, 1 pg/g TL tuoi) va 62% cao hon quy chuan cua Bo Y Té (2 png/g TL tuoi). Ngoai ra, hon 20%
mau s huyét c6 ham luong Pb vuot qua quy chuin cia Bo Y té va EC (1,5 pg/g TL tuoi). Ham
lugng Cd va Pb trong so huyét dic biét cao & cac tinh ving Pong bang séng Ctu Long nhat 13 Kién
Giang, Bac Liéu va Bén Tre.
Tir khoa: Anadara granosa, Bong bang séng Ctru Long, kim loai nang, so huyét.
STUDY ON ACCUMULATION OF FOUR HEAVY METALS
(As, Cd, Hg AND Pb) IN BLOOD COCKLE Anadara granosa (Linnaeus, 1758)
CULTURED IN THE SOUTHERN PROVINCES OF VIETNAM
Ho Ngoc Linh?, Pham Gia Diep®, Nguyen Ngoc Ha?, Nguyen Van Dong?,
Nguyen Nhu Tri*, Nguyen Phuc Cam Tu!
The accumulations of four heavy metals (As, Cd, Hg and Pb) in whole soft tissues of blood
cockles (Anadara granosa), water and sediments collected from six provinces (Kien Giang, Bac
Lieu, Tra Vinh, Ben Tre, Tien Giang and Ho Chi Minh City) from December 2012 to December
2014 were measured. The concentrations of Cd, Pb, Hg and As in these samples were determined
by inductively coupled plasma mass spectrometry, cold vapour - amalgam - atomic absorption
spectrometry (AAS) and hydride generation - AAS, respectively. The results showed that the
concentrations of four metals analyzed in water and sediments collected from cockle farming sites
remained below quality guidelines for the protection of aquatic life recommended by the
international and Vietnamese organizations. However, 7/47 of the water samples had As levels
exceeding the QCVN 10:2008/BTNMT for maximum permitted level using for aquaculture and
aquatic life protection (10 pg/L). The oncentrations of As and Hg measured in the soft tissues of
blood cockles were below the permissible limitation of the current national technical regulation on
the limits of heavy metals contamination in the food set by the Ministry of Health (MOH, QCVN 8-
2:2011/BYT: 1.0 pg/g wet weight (wet wt) and 0.5 pg/g wet wt, respectively). However, over 70%
(21/66) of cockle samples had Cd levels exceeding the European Commission (EC) guideline of 1
ng/g wet weight and 62% of samples above the national technical regulation of MOH (2 pg/g wet
wt). Moreover, over 20% of cockle specimens had Pb concentrations higher than the national
technical regulation of MOH and EC (1.5 pg/g wet wt). The concentrations of Cd and Pb were
extremely high in samples collected from Mekong River Delta such as Kien Giang, Bac Lieu and
Ben Tre.
Keywords: Anadara granosa, Mekong River Delta, heavy metals, blood cockle
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_ BUGC PAU XAC PINH HE VI SINH VAT CONG SINH (EPIZOITE)
TREN CA TRA Pangasianodon hypophthalmus O PONG BANG SONG CUU LONG

Tran Quang Sang, Ping Nguyén Anh Tuén, Pang Thiy Binh
Vién cong nghé Sinh hoc & moi truong, Pai hoc Nha Trang, Viét Nam

Ca tra (Pangasianodon hypophthalmus) la mét trong nhiing loai ca 6 gia tri kinh té cao duoc
nuoi rong rai ¢ dong bang sdng Ctru Long. Nghién ctu hién nay tap trung chu yeu vao céc sinh vat
gay bénh bao gom virus, vi khuan va ky sinh tring, tuy nhién, su hiéu biét vé céc loai cong sinh
(epizoite) van con rat han ché. Trong nghién ciu nay, céc loai epizoite trén ca tra (n=677) tir 4 tinh &
ddng biang sdng Ctru Long dd dwoc khao sat, xac dinh dya trén déc diém hinh thai va di truyén.
Nghién ctu phat hién 4 loai epizoite bao gom 3 loai luan trung (rotifer) (Rotaria sp., Brachionus
sp., Collothecasp.), va 1 loai trung 16ng (ciliate) (Balantidium sp.) trén cé tra nudi va cé tra tu nhién.
Céc loai epizoite chu yéu dugc phat hién & cac loai ca giai doan chwa truong thanh (nho hon
20mm). Trong d6, Rotaria sp. xuat hién trong co, Brachionus sp. trén mang, Collothecasp. duoc tim
thdy trong da day va sb luong I6n Balantidium sp. trén mang, ruot va da day. Loai Brachionus sp.
chi tim thay trén ca tra ty nhién va loai Collothecasp. tim thay duy nhat 1 c4 thé trén ca tra nudi. Biéu
d6 cho thay su da dang ctia hé sinh vat cong sinh trén cé tra tu nhién so vai ca tra nudi, tir d6 ciing cho
thiy muic 6 6 nhidm ngudn nudce trong ao nudi thity san. Pay dudng nhu 13 béo cao dau tién caa cac
loai epizoite nay trén c4 tra. Cac nghién ctru sau hon can dugc tién hanh dé xac dinh ngudn géc va tac
dong cua hé sinh vat cong sinh trén céa tra.

Tu khéa: Ca tra, Epizoite, luan trung, Pangasianodon hypophthalmus, Viét Nam.

FIRST REPORT OF EPIZOITIC SPECIES ON STRIPED CATFISH
Pangasianodon hypophthalmus IN MEKONG DELTA

Tran Quang Sang, Dang Nguyen Anh Tuan, Dang Thuy Binh
Institute for Biotechnology and Environment, Nha Trang University, Viet Nam

The striped catfish (Pangasianodon hypophthalmus) is one of fish species have high
economic value to be cultured mostly in Mekong delta. The current study is mainly focus on disease
organism including virus, bacteria and parasite, however, the understanding of the epizoic species are
still limited. In this study, the species of epizoite on striped catfish (n=677) from four province in
Mekong Delta have been investigated, identified basing on morphological and genetic characteristics.
The study found four species of epizoite including three rotifers species (Rotaria sp., Brachionus sp.,
Collotheca sp.), and one ciliate species (Balantidium sp.) on cultured and wild striped catfish. The
species of epizoite mainly found in juvenile stage of fish (less than 20mm). In which, Rotaria sp.
appears in the flesh, Brachionus sp. on gill, Collotheca sp. was found in the stomach and abundant
Balantidium sp. on gill, intestine and stomach. Brachionus sp. found only on wild catfish and
Collotheca sp. found only on one individual fish. The chart shows the diversity of epizoic species on
wild catfish than cultured catfish, which also shows the level of water pollution in the aquaculture
ponds. This seems to be the first report of this epizoic species on fish. Further studies should be
conducted to determine the origin and impact of epizoic species on fish.

Key word: Epizoite, Pangasianodon hypophthalmus, rotifer, striped catish, Viet Nam.

Nguwoi Phan bién: TS. V6 Vin Nha

14



KET QUA QUAN TRAC MOI TRUONG NUGC TAI CAC VUNG NUOI TOM HUM
CUA TINH PHU YEN VA KHANH HOA SAU THANG DAU NAM 2015

T0 Pong Tinh, Ping Hoang Giang San, V6 Vian Nha
Vién Nghién ctru Nubi trong Thuy san 111

B4o céo nay trinh bay két qua quan tric méi truong nudc cac ving nudi tdm hum cua tinh
Phu Yén va Khanh Hoa trong sau thang dAu nam 2015, thudc nhiém vu quan tric moi trueong phuc
vu nudi tdom him va tém nudce lg cace tinh Nam trung bd nam 2015. Cac s6 liéu mdi truong duoc thu
thap qua 06 dot quan tric dinh ky tai 8 ving nudi tom hum dai dién; s6 liéu duoc dbi chiéu, so sanh
Vi cac gid tri gigi han cho phép d6i vai vang nudi trong thay san, bao ton thay sinh theo QCVN
10:2008/BTNMT, QCVN 08:2008/BTNMT-cot A2, Quyét dinh s 2383/QD-BNN-NTTS dé dua ra
nhiing canh béo, khuyén céo can thiét cho ngudi nudi tdm hum. Két qua cac dot quan tric cho thy
cac thdng s ly, hoa chat lwong nude nhu nhiét d6, d6 man, pH, DO, H,S, TSS, photphate déu nam
trong khoang gia tri gi¢i han cho phép. Gia tri COD dao dong tur 0,95 + 11,50 mg/l; trong d6 5/48
mau cao hon gia tri gi6i han cho phép nhu tai Viing Ngan (11,50 mg/1 vao thoi diém quan tric dot 2
cta thang 4), Pam Moén (3,50 mg/l va 4,25 mg/l vao dot 2 cia thang 5 va dot cua thang 6), tai Phi
Duong va Binh Ba (dat 3,10 mg/l vao dot 1 cua thang 5 va dot 1 cua thang 6). Mat do vi khuan
vibrio tong s6 vuot gid tri gisi han cho phép 17/48 mau; cac diém thuong ¢6 mat do vi khuan vibrio
vuot gidi han cho phép gdém Pha Duong, Phi My, An Hoa (Phu Yén) va Pam Moén, Viing Ngan
(Khanh Hoa), trong d6 mét do cao nhat (5,7x10* cfu/ml) vao thoi diém quan tric dot 2 cua thang 5
tai Dam Mon. Nguoi nuéi tom hum nén tang cudng kiém so4t luong thirc an, bé tri hop 1y khoang
cach gitra cac long bé nham tao dong chdy thong thoang va thuong xuyén thuc hién vé sinh Iong
nudi. Ngoai ra, nguoi nudi can b sung cac loai khoang chat vi lwong, vitamin,...vao thic dn nham
tang cuong suc dé khang dé chu dong phong bénh cho tdm him nubi.

T khéa: chét luong nudc, tdBm hum, 16ng bé, Phi Yén, Khanh Hoa.

THE RESULTS OF MONITORING WATER QUALITY OF LOBSTER SEA CAGES
IN PHU YEN AND KHANH HOA IN THE FIRST SIX MONTHS OF 2015

To Dong Tinh, Dang Hoang Giang San, Vo Van Nha
Research Institute for Aquaculture No.3

The article/ report is a part of project monitoring water quality in shrimp areas and lobster
sea cages in the South Central Coastal in 2015. The samples were collected and analysed during
period the first six months of 2015. The results showed that water parameters like temperature,
salinity, pH, DO, H2S, TSS, photphate were under National Standard (QCVN 10:2008/BTNMT,
QCVN 08:2008/BTNMT, Quyét dinh sé 2383/QD-BNN-NTTS). COD value in water was from
0.95 — 11.50 mg/l, 5 out of 48 water samples had COD value higher than National Standard, for
example, COD of Vung Ngan was 11.50 mg/l on late April, COD of Dam Mon was 3.50 and 4.25
mg/l on begin and late June, similarly, in Phu Duong and Binh Ba COD values were the same at
3.10 mg/l on early May and early June. In addition, the total vibrio bacteria in water also was higher
than National Standard in some sites, 17 out of 48 samples had total vibrio bacteria in water higher
than National Standard, particulary Phu Duong, Phu My, An Hoa (Phu Yen), Dam Mon, Vung
Ngan (Khanh Hoa). Some recommendations like food supply, cage density, frequency cage
clearing, vitamin and minerals in food were recommended farmers to prevent lobster diseases.

Key words: water quality, lobster, sea cages, Phu Yen, Khanh Hoa

Nguoi Phan bién: TS. Thai Ngoc Chién
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NGHIEN CUU THANH PHAN LOAI KY SINH TRUNG
TREN MOT SO LOAI CA NUGC NGOT TAI TINH KHANH HOA
DUA VAO PAC PIEM HINH THAI VA DI TRUYEN

Piang Nguyén Anh Tuén, Tran Quang Sang, Ping Thay Binh
Vién Cong nghé Sinh hoc & Moi truong, Truong Pai hoc Nha Trang

C4 nudc ngot ¢6 vai trd quan trong trong hé sinh thai va 1a ngudn thuc pham quan trong &
Viét Nam. Tuy nhién nhiéu cong trinh nghién citu cho thay c4 nuéc ngot thudng nhiém nhiu loai
ky sinh tring khac nhau. Ky sinh trung khong chi lam giam gia tri thuong pham cua ca ma nguy
hiém hon, mot s6 loai c6 thé gay anh huéng dén stc khoe nguoi tiéu ding. Nghién ctu nay thyc
hién khao sét thanh phan loai ky sinh tring trén 3 loai c4 nudc ngot (ca 16c ddng -Channa striata, c&
mé vinh-Barbonymus gonionotus, ca ré dong-Anabas testudineus) tai Khanh Hoa dya trén dic diém
hinh théi va di truyén. Két qua 11 loai ky sinh tring dwoc ghi nhan (thudc 4 nganh, 6 16p, 8 bg, 8 ho
va 11 giéng), trong d6 co6 3 loai ky sinh tring dugc dinh danh dén loai (Bothriocephalus
acheilognathi, Thaparocleidus campylopterocirrus, Trianchoratus gussevi). Ti I& nhidm cao nhét Ia
loai Haplorchis sp. (82,9%) trén ca ré dong, cudng do nhiém cao nhat 1a loai Metagonimoides sp.
(7,2 tring/c4) trén ca rd ddng. Loai lchthyophthyrius sp. ¢6 ti 1& nhidm va cuong d6 nhiém thap nhat
(2,9%, 1 trung/ca) trén ca ro dong. Két qua cua nghién ciu hién tai cung cap thém thong tin vé muac
d6 nhiém ky sinh tring trén ca 16c dong, ¢4 mé vinh, va ca roé dong tai Khanh Hoa; va canh bao
nguy co phoi nhiém véi ky sinh tring gay hai cho ngudi.

Tir khoa: ca nudc ngot, Khanh Hoa, ky sinh tring, ti 1& nhiém, cuong do nhiém.

COMPOSITION OF PARASITES ON SOME FRESHWATER FISHSPECIESIN KHANH
HOA BASED ON MORPHOLOGY ANDGENETIC CHARACTERISTICS

Dang Nguyen Anh Tuan, Tran Quang Sang, Dang Thuy Binh
Institute for Biotechnology & Environment, Nha Trang University

Freshwater fishes play an important role in biological system, and also being a vital food
source in Vietnam. Nevertheless, studies indicate that, freshwater fishes are often infected with
many different parasitic species. Parasites are not only reduced commercial value of fish, but also
have detrimental effects on consumers’ health. This research examined parasite composition on 3
freshwater fish species (snakehead - Channa striata, silver barb - Barbonymus gonionotus, climbing
perch - Anabas testudineus) in Khanh Hoa, based on morphology and genetic characteristics. 11
species were documented (belonging to 4 phylums, 6 classes, 8 orders, and 8 genuses); in which, 3
species were identified into species level (Bothriocephalus acheilognathi, Thaparocleidus
campylopterocirrus, Trianchoratus gussevi). The highest prevalence belongs to Haplorchis sp.
(82.9%) on climbing perch. Metagonimoides sp., on climbing perch, has the highest intensity (7.2
parasitic specimens/fish specimen). Ichthyophthyrius sp. has the lowest prevalence (2.9%) and
intensity (1 parasitic specimens/fish specimen) on climbing perch. The results provide more
information about status of parasitic infection on snakehead, silver barb and climbing perch in
Khanh Hoa; In addition, alerting the risks of exposure to human harmful parasites.

Keywords: freshwater fish, Khanh Hoa, parasite, prevalence, intensity.

Nguoi Phan bign: TS. V6 Thé Diing
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KET QUA QUAN TRAC CHAT LUQNG MOI TRUONG NUOC CAC VUNG
NUOI TOM NUOC LQ TAI CAC TINH NAM TRUNG BQ NAM 2015
Pao Thi Thanh Thiy, Nguyén Thi Bao Tran, Vo Viin Nha
Vién Nghién ctu Nudi trong Thay san 1

Bai bdo 1a mot phan két qua cua nhiém vu quan tric chat lwong méi trudng phuc vy nudi
tom hum va tom nuéc lg cac tinh Nam Trung B nam 2015. Tan suat quan tric 2 lan trong thang,
thoi gian thuc hién tir thang 4 dén thang 8 nim 2015. Mau nuée duge thu dinh ky tai 11 diém quan
tric tom nudi nudc lg tap trung cua khu vuc. Két qua phan tich chat luong moi truong nudc cho
thiy céc théng sé moi truong nhu nhiét do, pH, do man, do kiém, tong chat rin lo lang, oxy hoa
tan, ammonia, sulfua déu nam trong gi¢i han cho phép theo thong tu s6 45/2010/TT-BNNPTNT,
QCVN 02 -19:2014/BNNPTNT, QCVN 10/2008 BTNMT ddi véi nuéc bién ven bo phuc vu nudi
tréng thuy san. Nhiét do nuéc dao dong tir 28 -32°C, pH tir 7,0 -9,0, d6 min ciia nudc tai ving nuodi
tinh Khanh Hoa, Ninh Thuan, Phi Yén ¢ mirc cao tir 24 — 32 %o, trong khi do tai cac vung nudi cua
tinh Quang Nam, Binh Pinh d6 mudi cia nudc cip rat thap tir 10- 14 %o, co khi xudng t61 1 %o.
Riéng gia tri oxy hoa hoa hoc trong nudc (COD) dai dién cho sy 6 nhiém hiru co co 8 trong tong b
11 dlem nuoi trong khu vuc cd gia tri COD vuot ngudng gidi han cho phép > 3 mg/l; va gia tri nay
cao gap 3 dén 4 1an so véi quy chuan. Mat do vi khuan Vibrio spp. tong sé trong ngudn nuéc cap
dao dong I6n tir < 10 — 46 x 10° cfu/ml. Chi sé tai bién méi truong RQ tai vang nudi Tam Hoa va
Tuy An la 1,06 va 1,06 >1 vung nudi bi anh huong tai bién maéi truong (RQ>1). Ving nudi Puc
Ph6, Ninh Loc ¢ chi s6 RQ nam trong khoang 0,75 - 1 1a vung nudi ¢6 nguy co tai bién moi
truong; cac diém con lai RQ tir 0,25 -0,75 viing nudi an toan vé mat moi truong. Quan tric dinh ky
moi trudng nudc tai cac ving nudi tom nudc lg khu vuc Nam Trung Bo dé canh béo va phong ngira
dich bénh phuc vu cho cong tac san xuat, quan ly, chi dao nghé nudi trong thuy san bén viing, c6
hiéu qua.

Tir khod: nuéi tom nudc lg, nudi trong thuy san, quan tric méi truong, & nhiém hitu co, tai
bién moi truong, tdm sd, tdm thé chan trang.

MONITORING RESULTS OF THE SOUTH CENTRAL
COAST WATER QUALITY OF SHRIMP FARMING IN 2015
Dao Thi Thanh Thuy, Nguyen Thi Bao Tran, Vo Van Nha
Research Institute for Aquaculture No.3

The report is part of project “Monitoring water quality in aquaculture areas in 2015”. The
samples were collected twice a month from April to August 2015. Monitoring results of the South
Central Coast water quality at 11 different sites in 2015 conducted by the Research Institute for
Agquaculture No.3 showed that water temperature, pH, alkalinity, total suspended solids (TSS),
sulfur, ammonia, salinity, dissolved oxygen (DO) were ranged within acceptable limits of National
coastal water quality Standard (QCVN 10:2008/BTNMT, QCVN 02 -19:2014/BNNPTNT, Circular
No. 45/2010/TT-BNNPTNT). Particularly, water temperature was recorded from 28 to 32°C; pH
was from 7.0 - 9.0; salinity ranged from 24 - 32 %o in Khanh Hoa except for in Quang Nam, Binh
Dinh where water salinity measured from 10 to 14 %o, Binh Dinh water salinity was lower 1 %o.
Furthermore, there were 8 out of 11 sites where COD concentration was higher than Vietnam’ water
quality Standard QCVN 10:2008/BTNMT (>3mg/l), it indicates water was contaminated high level
of organic matters. The total of Vibrio spp. infected in supply water samples ranged from <10 to 46
x10° cfu/ml. Risk quotient (RQ) values of shrimp farming’s waters in Tam Hoa and Tuy An sites
were 1.06 and 1.06, respectively, water environment in high risk (RQ >1); The rest sites had RQ
values from 0.25 < RQ < 0.75 that was low risk of environment. The aims of this report were to
forecast water quality and to prevent diseases in shrimp aquaculture.

Key words: tiger shrimp, white leg shrimp, aquaculture, organic contaminations, water
monitoring, risk quotient

Nguoi Phan bién: TS. Thai Ngoc Chién
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KET QUA GIAM SAT BENH SUA O TOM HUM (Panulirus spp.)
NUOI LONG TAI PHU YEN KHANH HOA NAM 2014 VA 6 THANG PAU NAM 2015

V6 Thi Ngec Tram, Nguyén Thi Chi, V6 Viin Nha
Vién Nghién czzu Nudi trong Thay san 11

Bénh siza trén tdm hum (Panuirus spp.) nudi long dwroc phét hién lan dau vao nam 2006 tai
Phii Yén va Khanh Hoa, sau doé lan réng sang cac tinh khac ving Nam Trung Bg (Binh Pinh, Ninh
Thugn va Binh Thugn). Mizc d¢ gay chét c6 thé lén d@én 100% sau 15 — 30 ngay nhiém bénh néu
khdng c6 giai phap dieu tri kip thoi. Ter dau nam 2012 cho dén ‘nay, bénh van tiép tuc xudt hién trén
20-30% tong sé long nudi, 1am thiét hai hang tram ty dong méi nam. Nghién ciru nay trinh bay ket
qua giam sat bénh sira tai hai tinh Phii Yén, Khanh Hoa nam 2014 va sdau thang dau nam 2015 dia
trén két qua diéu tra, thu mautai dia phiong dé phan tich. Két qua diéu tra cho thdy, bénh siza trén
t6m hum long xudt hién cha yéu tir thang 4 dén thang 7 dicong lich, tap trung ¢ mét sé khu viec nudi
trong diém nhwr Xudn Phwong, Xudn Thinh (Thi x& S6ng Cau, tinh Pht Yén) va khu viee Dam Mén
(huyén Van Ninh, tinh Khanh Hoa). Két quda phan tich tém _him bénh siza xdc dinh, 100% mau
nhiém Rickettsia va Vibrio alginolyticus trong mau ¢ cac mau kiém tra. Mgt sé moi nguy lay lan
bénh sira trén tdm hum long & hai tinh Phi Yén va Khanh Hoa bao gom Cac yéu té: mua vu, mdt do
tém nudi, mar dé long nudi va yéu té tém mang bénh. Mgt so bién phdp ngdan chan lan truyén dich
bénh siza trén dién rong, cu thé: Khuyén céo nudi véi mdr dg tdm va mdt dé long nudi phu hop,
diing quy dinh; vé sinh long bé thuwong xuyén; cach ly hoan toan va kip thoi tdm mang bénh véi moi
trurong nuoi.

Tir khoa: Tom hum nubi long, bénh siza, méi nguy 1ay lan, Rickettsia

MILKY HAEMOLYMPH DISEASE OF SPINY LOBSTER (Panulirus spp.) IN PHU YEN
AND KHANH HOA PROVINCE IN 2014 AND THE FIRST SIX MONTHS OF 2015

Milky disease of lobsters firstly appeared in 2006 in Phu Yen and Khanh Hoa provinces,
and spread to others provinces in South Central Coast ( Binh Dinh, Ninh Thuan and Binh Thuan).
Mortality rate coud be 100% ofinfectedlobsters withinl5 to 30 days if treatments were
noteffective.From 2012 to now, 20 -30% of lobster disease was found on the total of lobster sea
cages, then losses was estimated at billions VND each year. The reasearch carried out by collecting
samples and doing surveys in Phu Yen and Khanh Hoa during the period 2014 and the first six
months of 2015. The results show that milky disease normally appeared from April to July during a
year in particularly lobster farmings like Xuan Phuong, Xuan Thinh (Song Cau, Phu Yen) and Dam
Mon (Van Ninh, Khanh Hoa). In addition, the research indicated that 100% lobster samples were
infected Rickettsia and Vibrio alginolyticus in their blood. Furthermore, the risks of outspread
diseases were also analysed such as crop, stocking density, cage density, diseased lobsters.Some
preventions and solutions like the frequency of cleaning out and stocking density in the cages,
removing weak lobsters from water were recommended.

Key words: lobsters, milky disease, risks, Rickettsia
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NGHIEN CUU PHONG TRI BENH DO SAN LA PON CHU (Pseudodactylogyrus)
GAY RA TREN CA CHINH HOA (Anguilla marmorata) UONG GIONG
TAlI CAM LAM, KHANH HOA

Ngo6 Minh Khang, Hoang Van Duat, Nguyén Thanh Diing
Vién Nghién ctru Nudi trong thay san 11

Béo cao trinh bay phuong phap phong tri bénh do san 1a don chu (Pseudodactylogyrus) ky
sinh & mang caa ca chinh hoa (Anguilla marmorata). C4 chinh giéng nhidm bénh dwoc sir dung lam
thi nghiém cé khdi luong 5-10 g/con. Thi nghiém duoc thuc hién trong céc bé kinh 25 lit da duoc
khtr tring, mai bé bé tri 40 cé thé. Thi nghiém duoc bé tri 3 nghiém thirc, mdi nghiém thic 13p lai 3
lan, thoi gian xu Iy 48 gio. Nghiém thuc I: xtr Iy mubi 5%o + 30ppm formol. Nghiém thuc 11: xu ly
Hadaclean 5ppm. Nghiém thac 11 xir ly thubc SDK 2ppm (thanh phan: lodine 50%, Pasidium
guiava 20% va phu gia) + Oxytetracycline 2ppm va 16 déi chiing khong xt ly. Két thic thi nghiém,
danh gia tinh trang stc khoé c& va ty I1& chét caa ky sinh tring. Két qua cho thay, ty 18 séng cua ca
chinh 13 100%, ty I& ky sinh tring chét sau khi kiém tra ngiu nhién 10 ca thé cia mdi 16 nghiém
thirc va 16 chung tuong ung 1a: 55%, 50%, 80% va 8%. Tir c4c thi nghiém trén cho thay sur dung
SDK 2ppm (thanh phan: lodine 50%, Pasidium guiava 20% va phu gia) + Oxytetracycline 2ppm
cho hiéu qua diéu tri tot nhat déi véi ky sinh tring san 14 don chu trong qua trinh wong c4 chinh
hoa.

Tw khoéa: ca chinh hoa (Anguilla marmorata), Pseudodactylogyrus, SDK, lodine

THE STUDY OF PREVENTING AND TREATING DISEASES CAUSED
BY FLUKE (Pseudodactylogyrus) ON MARBLED EEL (Anguilla marmorata),
REARING IN CAM LAM, KHANH HOA

Ngo Minh Khang, Hoang Van Duat, Nguyen Thanh Dung
Research Institute for Aquaculture No.3

The report presents methods for preventing and treating diseases caused by fluke
(Pseudodactylogyrus) in gills of Marbled Eel (Anguilla marmorata). Fluke infected seed Eels
(individual weight 5-10 g/each) were used for this experiment. The experiment was conducted in a
25 liter sterilized glass tank, 40 fish specimens each tank. The experiment was arranged three
treatments, with 3 replicates each, the treatment time was 48 hours. Treatment I: 5 %o salt plus
30ppm formalin. Treatments Il: Hadaclean S5ppm. Treatment I1l: SDK 2ppm (ingredients: lodine
50%, Pasidiumguiava 20% and additives) plus Oxytetracycline 2ppm and untreated control group.
Evaluating effectiveness based on the fish health status and mortality of parasites on 10 randomly
checked fish specimens. The results showed that, survival rate of the eels was 100%, the mortality
of parasites die after experiment of each lot was 55%, 50%, 80% and 8%, respectively. It is
concluded that, SDK 2ppm (ingredients: lodine 50%, Pasidiumguiava 20% and additives) plus
Oxytetracycline 2ppm created the best effective treatment for Pseudodactylogyrus on Marbled Eel
during nursing for fingerlings.

Key words: marbled eel (Anguilla marmorata), Pseudodactylogyrus, SDK, lodine

Nguoi phan bién: TS. V3 Thé Diing
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ANH HUONG CUA PQ MAN DEN QUA TRINH AP TRUNG
CA RO PAU VUONG (Anabas testudineus Bloch, 1792)

Tran Nguyén Ngoc
Truong Pai hoc Nong 1am Hué

Nghién ctru dugc tién hanh trén ca ré dau vudng & Trung tim Gidng thuy san nude ngot cp
| — Thira Thién Hué nhim x4c dinh anh hudng cua cac ndng d6 mudi khac nhau dén qua trinh 4p
no. Thi nghiém duogc b tri ngau nhién hoan toan gém 8 nghiém thuc cé néng d6 mudi 12 0%o, 3%o,
5%o, 7%o0, 9%o, 11%o, 13%o, 15%o voi 3 1an lap lai. Két qua nghién ctru cho thay: d6 man anh hudng
dén qua trinh 4p nd cia c4, & mirc d6 man 13%o, 15%o cho ty 1¢ thu tinh, ty 1& nd, thoi gian nd thip
nhat (0%o); & 6 man 5%o, cho két qua cao nhét va c6 su sai khic c6 y nghia théng ké (P < 0,05) véi
cac mirc d6 man 3%o, 7%o, 9%o, 11%o, 13%o, 15%o. Két qua ciing cho thay 4p trimg c4 6 diu vudng
& nghiém thirc 5%o cho ty 18 thy tinh va ty 1é né cao hon & trong méi trudng nude ngot, & nong do
mudi 0 - 7%o thoi gian nd rat ngan va ty 1& di hinh giam xudng.

Tir khéa: Cd r6 dau vuong, do man, ty lé no, thu tinh

THE EFFECT OF SALINITY ON THE INCUBATION PROCESS
OF Anabas testudineus Bloch, 1792

Tran Nguyen Ngoc
Hue University of Agriculture and Forestry

The study conducted on square — head anabas (Anabas testudineus) in the Center for
Freshwater Aquatic Breeding Level - | of Thua Thien Hue with the objective of determining the
effect of different salt concentrations to the incubation process. The experiment was arranged in
randomized with 8 treatments with salinities of 0 %o, 3 %o, 5 %o, 7 %0, 9 %o, 11 %o, 13 %o, 15 %o. The
experiment is repetted in 3 times. The study results shows that salinity affects the incubation
process of fish, the rate of fertilization and hatching time are lowest (0%) in salinity of 13 %o and 15
%0, while in 5 %o salinity these index above are highest with statistical differences (P <0.05) with
salinity level of 3 %o, 7 %0, 9 %o, 11 %o, 13 %o, 15 %o. The study also that fertilization and hatching
rate of incubated eggs of the fish in the salinity of 5 %o in higher than in the freshwater
environment; in salinity 0-7 %o the hatching time is shortened heteromorphic arte decreased.

Keywords: Anabas testudineus, fertilization, hatching rate, salinity.

Nguoi phan bién: TS. V3 Thé Diing
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ANH HUONG CUA PQ MAN VA THUC AN LEN SINH TRUONG
VA TY LE SONG CUA AU TRUNG OC DPIA Nerita balteata Reeve, 1855

Vii Trong Dai, Ngd Anh Tuan, Nguy&n Quéc Thing
Vién Nubi trong Thay san — Truong Pai hoc Nha Trang

~ Oc dia (Nerita balteata) 1a loai dong vat chan bung c6 phan bé chinh & viing béi tridu ven
bién va dao xa b cua tinh Quang Ninh va duge xem 1a mon in dic san dic trung tai day do c6 thit
thom ngon va giau dinh dudng. Tuy nhién, vi la dbi twong méi nén hién nay chua c6 cong trinh
nghién ciru ndo vé san xuat giéng nhan tao loai dc nay. Nghién cau anh huong cua do méan (20 %o,
25 %o va 30 %) va thirc n (tao tuoi, tao day va thirc an tong hop) 1én sinh truong va ty 1é séng cua
au trung dc dia duoc thuc hién trong ndm 2013 tai Quang Ninh Ia nhitng nghién ctu lan dau tién
duoc thuc hién & nudc ta nhim xéc dinh cac chi tiéu k¥ thuat vé d6 man va loai thic an thich hop
trong qua trinh wong nudi au tring cua loai ¢ nay. Két qua nghién ciru cho thiy, dd man thich hop
nhét cho sinh truéng va phat trién cua au tring ¢ dia giai doan veliger 12 25%o0 véi toe do ting
truong tuyét d6i va ty 1é sdng la cao nhat (twong ung 15,13 pm/ngay va 61,5+0,87%). Trong khi do,
tao tuoi loai N. oculata la thire an thich hop nhét cho s1nh truong va phat trién cua au tring veliger,
téc do tang truong tuyét dbi cua au trang dat 12,95 pm/ngay va ty 18 song dat 60,83 + 0,28%. O giai
doan 4u tring spat, oc dia co toc do tang truong tuyét doi (34,0 um/ngay) va ty 18 séng (43,5
1,33%) cao nhat & d6 man 25 %o. Khau phan thize an 1a hon hop 50% tao bam (Navicula sp.) va
50% thtrc an tong hop (AP, Frippark) cho téc do tang truong tuyét doi va ty 16 song cua au tring oc
dia 16n nhat (twong (ng 41,0 um/ngay va 53,33 + 1,53 %).

Tiur khéa: P man, Nerita balteata, dc dia, tao bam

EFFECTS OF SALINITY AND FOOD ON THE GROWTH AND SURVIVAL RATE
OF MANGROVE SNAIL LARVAE Nerita balteata Reeve, 1855

Vu Trong Dai, Ngo Anh Tuan, Nguyen Quoc Thang
Research Institute for Aquaculture - Nha Trang University

Mangrove snail (Nerita balteata) is a gastropod species with delicious meat and high
nutrition, which is mainly distributed in Quang Ninh Province. This is a potential aquaculture
species. However, there is a bottle neck on the artificial seed production due to lacking of scientific
information. This research investigated the effects of the salinity (20 %o, 25 %o va 30 %.) and food
(fresh algae, diatom algae and artificial food) on the absolute growth rate and survival rate of this
species in Quang Ninh. The results indicated that the most suitable salinity and food for the growth
and development of the veliger stage were 25 %o and fresh algae, N. Oculata, respectively. The
highest of the absolute growth and survival rate were obtained with the salinity of 25 %o (15.13
pum/day and 61.5 £ 0.87%) and with fresh algae, N. Oculata (12.95 um/day and 60.83+0.28%). In
the spat larvae stage, the optimal salinity was 25 %o in which the snail had the highest of the
absolute growth rate (34 pum/day) and survival rate (43.5£1.33%). And the mixing diet of 50% of
diatom algae and 50% of artificial food (APo, Frippack) was the highest of the absolute growth rate
(41 um/day) and survival rate (53.33+1.53%).

Key words: salinity, growth rate, mangrove snail, survival rate, Food,

Nguwoi phan bién: ThS. Phung Bay
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NGHIEN CUU ANH HUONG CUA MAT PQ VA THUC AN
LEN QUA TRINH UONG GIONG CA CHINH HOA (Anguilla marmorata)
TRONG BE COMPOSITE TAI KHANH HOA
Nguyén Thanh Diing, Hoang Vin Duit, Ngé Minh Khang
Vién Nghién cau Nudi trong thay san 111

Nghién ctru wong ca chinh da dugc thuc hién trong thoi gian kha dai. Muc tiéu cua bai bao
la tién hanh kiém chung vé thirc dn, mat d6 wong nham cung cap thém kién thuc can thiét vé ky
thuat wong ca chinh. Thi nghiém vé thirc an c6 3 nghiém thic Trung Quéc, Han Quéc, tu san xuat,
mdi nghiém thirc lap lai 3 1an trong céc bé c6 thé tich 1 m® thoi gian 3 thang, mat ¢ 100 con/m?®.
Thi nghiém vé& mat do véi 3 nghiém thic: 400, 600 va 800 con/m®, mdi nghiém thic lap lai 3 1an,
trong céac bé c6 thé tich 5 m® thoi gian 6 thang. Cé chinh kich ¢ 5 g/con, diéu kién méi truong nhu
nhau tai cac thi nghiém. Thu thap sb liéu xac dinh médi quan hé gitra thirc n, mat do wong véi cac
chi s6: chiéu dai va khéi lugng trung binh, hé s6 chuyén hoa thiic dn (FCR), ty 18 séng va hiéu qua
kinh té. Chiéu dai trung binh cao nhat ¢ thirc dn Trung Qudc (15,5 cm), khdng c6 sy sai khac c6 y
nghia (p > 0,05) véi cac nghiém thac con lai. Khéi luong trung binh dat cao nhét & thirc an Trung
Qudc (29,3 g), ¢6 su sai khac c6 y nghia véi nghiém thirc thirc an Han Quéc (p < 0,05). Ty 1é séng
dat cao nhat & nghiém thtc Trung Quéc (82,4%), khong cé su sai khac co ¥ nghia (p > 0,05); FCR
cao nhét & thie an ty san xuat (2,58) ¢6 sy sai khac co ¥ nghia (p < 0,05) véi thirc dn Trung Quéc
va Han Qudc. Mat d6 khong anh hudng 1én chiéu dai trung binh, ty Ié séng, FCR ctia ca chinh (p >
0,05). Khéi lugng trung binh cao nhit & nghiém thac 600 con/m® (48,6q), c6 su sai khac véi nghiém
thirc 800 con/m® (p < 0,05). Hiéu qua kinh té cao nhit & 800 con/m°, khdng cé su sai khéc c6 y
nghia (p > 0,05) vai cac nghiém thac con lai.

T kho&: Anguilla marmorata, c& chinh hoa, qui trinh k¥ thuat, thirc an cong nghiép.

EFFECTOF DENSITY AND FEED ON REARINGOF PROCESS OF EEL AT STAGE
SEED (Anguilla marmorata) IN COMPOSITE TANK IN KHANH HOA PROVINCE
Nguyen Thanh Dung, Hoang Van Duat, Ngo Minh Khang
Reseach Institue for Aquacuture No. Il

Research on rearing of eel at stage seed was done in a long time. The objective of the
article was conducted to verify about feed, stocking density to provide the necessary knowledge
about technical rearing of eel at stage seed. The experiment about feed had three treatments: China
feed, Korea feed and self-product feed. Each treatment was repeated three times in tanks 1m?, in
three months, with density 100 individual/m®. The experiment about density had three treatments:
400, 600 and 800 individual/m®. Each treatment was repeated three times in tanks 5m®, in six
months. Fish size 5 g/individual, environmental conditions is the same among treatments. Datas
were collected for determine the relationship between rearing density via indicators including:
average length, average weight, feed conversion ratio (FCR), survival rate and economic efficiency.
Average length reached maximum in China feed treatment (15.5 cm) are not significant differences
in treatments (p > 0.05). Average weight reached maximum in China feed treatment (29.3
g/individual). Survival rate reached maximum in treatment China feed (82.4%). FCR reached
maximum in self-product feed treatment (2.58) which was significant differences with China feed
and Korea feed (p < 0.05). Rearing of fish density did not affect the average length, survival, feed
conversion ratio of eel fishing in rearing of eel at stage seed (p > 0.05). Average weight reached
maximum in 600 individual/m? treatment (48.6 g/individual) are significant differences with 800
individual/m? treatment (p < 0.05). Economic efficiency reached maximum in 800 individual/m?
treatment, there were not significant differences among the others (p > 0.05).

Key words: Anguilla marmorata, marble eel, technical process, feed industry

Ngwoi phan bién: TS. Phan Pinh Phic
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) ANH HUONG CUA MAT DQ LEN CHAT LUQNG NUOC,
TANG TRUONG VA TY LE SONG CUA CA TRA (Pangasianodon hypophthalmus)
UONG THEO QUY TRINH BIOFLOC

Pham Quéc Anh Duy*, Vii Ngoc Ut?
'Lp Nubi tréng thuy san Tién Tién K37
’Bo mon Thuy sinh hoc Ung dung, Khoa Thay san, Truong Pai hoc Can Tho

Nghién ctu va @ng dung coéng nghé biofloc trong bé uwong ca tra (Pangasianodon
hypophthalmus) tir giai doan hwong 1én gidng & cac mat do khac nhau dugc tién hanh nhiam xéac
dinh mat do uong ca tra thich hop theo quy trinh biofloc, gop phén nang cao chit lwong va san
luong con gidng cling nhu dap tng yéu cau phét trién thay san bén viing 0 DPong bang Song Cuu
Long. Thi nghiém gom 4 nghiém thirc mat d6 (100, 150, 200 va 250 con/m®) duoc bé tri hoan toan
ngau nhién vai 3 lan lap lai trong thoi gian 30 ngay. Ca thi nghiém c6 kich ¢ ban dau 1,5 — 1,7
g/con. Pudng cét va bot ¢au nanh dugc u trong 48 gio dung dé tao biofloc véi ty 16 C/N = 20. Két
qua thi nghiém cho thay biofloc hinh thanh va phat trién tét & mat 6 wong cao (200 — 250 con/m®),
thé tich floc, kich c& hat floc va mat do tong vi khuan trong nuéc ting dan dén cudi thi nghiém.,
Ham luong TAN (0,04 -2,4mg/L), NO; (0,02 — 2,6mg/L) va TSS (215 — 289mg/L) c6 xu huéng
tang khi mat do wong ting. Mat do wong c4 tra tét nhat l1a 200 con/m® (ty 1& sdng 1a 88%), mic du
téc do tang truong cham hon ca & mat do 100 con/m? (ty 18 sdng 1a 76%) va khéc biét khong c6 y
nghia théng ké (p>0,05).

Tir khoa: Cong nghé biofloc, mat d, Pangasianodon hypophthalmus, wong gidng

EFFECT OF STOCKING DENSITY ON WATER QUALITY,
GROWTH AND SURVIVAL RATE OF STRIPED CATFISH
(Pangasianodon hypopthalmus) APPLIED BIOFLOC TECHNOLOGY

Pham Quoc Anh Duy, Vu Ngoc Ut
Can Tho Universiry

Study on biofloc formation, water quality fluctuation, growth and survival rate of striped catfish
(Pangasianodon hypophthalmus) from juvenile to fingerling stage under different stocking densities
was conducted. Aim of this research is to determine the optimal stocking density of this species in
order to enhance seed production and climate change adaptation, toward aquaculture sustainable
development in Mekong Delta — Vietnam. The experiment included 4 density treatments (100, 150,
200 and 250 individuals/m®) was randomly designed with three replicates during 30 days. The
initial weigh of fish was 1.5 — 1.7g/individual. Sugar and soybean meal was hydrolyzed in 48 hours
to created and maintained biofloc with C/N ratio at 20. The results indicated that biofloc formed and
developed well at high stocking densities of 200 — 250 individuals/m®, water quality parameters
such as TAN (0.04 -2.40 mg/L), NO, (0.02 — 2.60 mg/L) and TSS (215 — 289 mg/L) increased
when the stocking density rose. The best growth and survival rate (88%) of stripped catfish were
obtained at 200 individuals/m?®,

Keywords: Biofloc technology, Pangasianodon hypophthalmus, rearing, stocking density.

Ngwoi phan bién: TS. Hia Ngoc Phuc
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HE THONG AQUAPONICS: TAI SINH DINH DUONG TU NUOC THAI NUOI
CA RO PHI (Oreochromis niloticus) BANG CACH TRONG DUA LUGI (Cucumis melo)
Tran Anh Puc', Nguyén Ngoc Ha?% Lé Vin Twong?, Nguyén Phic Cam Tu!
'Khoa Thay san; 2Vién Cong nghé Sinh hoc va Mai trudng, Pai hoc Néng Lam Tp HCM
Nghién ctitu ndy nham danh gia anh huéng caa mé hinh nudi ca rd phi két hop vai trong cay
dua ludi 18n chat luong nudc, ting truong va ty 1é sdng caa ca va dua ludi. Thi nghiém duogc bd tri
theo kiéu hoan toan ngau nhién gom hai nghiém thicc (NT) nudi ca két hop trong dua luéi véi hai
mat d6 cay (8 va 12 cay) va 16 d6i chiing (BC, nudi ca, khong co hé thiy canh, thay nudc mdi ngay
40% thé tich bé): m&i NT lap lai ba 1an. Thi nghiém duoc tién hanh trong sau hé thdng tuan hoan
khép kin gdbm cac thanh phanxép theo thir tu: bé ca (200 L), loc, hé thuy canh va thing thu hoi; véi
khéi lugng c4 tha cho mdi hé théng 1a 1,7 kg (twong duong 8,5 kg/m?). Mau nudc duoc thu dinh ky
hai tuan/Ian & bé ca va thung thu hdi dé phan tich rin lo lung, do kiém, N téng, TAN, NO,, NO3’,
phébtpho téng va hoa tan. Két thlic thi nghiém ca va cay s& duoc thu hoach dé danh gia cac chi tiéu
tang trudng va nang suat nhu ty 1¢ séng, FCR, ting trudng twong doi, ting truong tuyét ddi ¢ ca va
kich thudc qua, trong lugng qua ¢ cay. Sau hai thang thi nghiém, so vai BC, ham lugng cua cac
thong sé chat lugng nudc kiém tra trong cac NT trong dua lugi déu thiap hon va luén nim trong
khoang thich hop cho su phat trién cua ca. Toc do ting truong cua ca & cac NT trong dua ludi déu
cao hon so v6i PC, nhung FCR lai thap hon. Bén canh d6, dwa ludi dugc thu véi trong lugng trung
binh mdi qua khoang 2 kg. Tir cac két qua nay cho thay viéc nudi ca rd phi két hop trong dua ludi
s& lam giam nguy co gdy 6 nhiém méi truong tir nude nudi ¢4, giup tiét Kiém tai nguyén nude, ting
nang suét va da dang san pham thu hoach.
Tir khda: Aquaponics, ca ro phi, chat luong nuée, dua ludi.

AQUAPONICS SYSTEM: NUTRIENT RECYCLING FROM WASTEWATER
OF TILAPIA (Oreochromis niloticus) CULTURE BY PRODUCTION
OF MUSK MELON (Cucumis melo)

Tran Anh Duc, Nguyen Ngoc Ha, Le Van Tuongz, Nguyen Phuc Cam Tu
Ho Chi Minh City University of Agriculture and Forestry
This study was conducted to evaluate the effects of an integrated tilapia (Oreochromisniloticus)
and musk melon (Cucumismelo) culture on water quality parameters, growth performance and
survival rate of fish and melon yield. The trial was carried out in a completely randomized design,
including one control (fish in tank, no hydroponic component, water exchange of 40% per day) and
two treatments with different plant densities (fish in tank, 8 and 12 plants in hydroponic component)
with three replication. The experiment was carried out in six recirculating system; each system
arranged in series, including fish rearing tank (200 L), filter tank, hydroponic tray and pump sump.
Tilapia with the same stocking density about 8.5 kg/m® was introduced into the culture tank. Water
samples were taken biweekly from culture tank and pump sump and analyzed for total suspended
solid (TSS), total ammonium nitrogen (TAN), nitrite nitrogen (NO2-N), nitrate nitrogen (NO3-N),
total and dissolved phosphorus and alkalinity. At the end of the experiment, fish and plant were
harvested to evaluate growth performance and yield, such as survival rate, food conversion ratio
(FCR), specific growth rate (SGR), weekly weight gain (WG) for fish and fruit size and weight of
musk melon. After two month experiment, compared to control treatment, levels of all water quality
parameters analyzed in two tilapia - melon integrated treatments were lower and within suitable
levels for fish development. The highest final weight, SGR, WG and the lowest FCR were recorded
in two integrated treatments. Moreover, the melon was harvested at the mean weight of 2 kg. From
these results, it is possible to conclude that two advantages were identified with the tilapia—musk
melon system: the saving of nutrients (nitrogen, phosphorous and other nutrients) for melon plants,

and the decrease or elimination of the impact of tilapia effluent discharges.

Key words: Aquaponics, musk melon, tilapia, water quality parameters
Nguoi phan bién: TS. Trwong Qudc Thai
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UONG GIONG LUON DPONG (Monopterus albus Zuiew, 1793) VOI CAC MAT PQ
VA LOAI THUC AN KHAC NHAU TAl HUYEN VINH THANH, THANH PHO CAN THO

Nguyén Thanh Higu, L& Thi Cam Tién va Dwong Nhyt Long
Khoa Thay San, Truong Pai hoc Can Tho

Nghién ctru “Thyc nghiém wong giéng lwon dong (Monopterus albus) véi mat do va thirc an
khac nhau, & huyén Vinh Thanh — Thanh phd Can Tho” ¢6 2 thi nghiém: (1) Uong giéng luon dbng
véi mat do khac nhau, (2) Uong gidng luon dong vai loai thire dn khac nhau. Thi nghiém dugc b
tri theo kiéu hoan toan ngau nhién véi 3 nghiém thuc va 3 lan 1ap lai cho moi nghiém thuec, thoi
gian nghién ciru 1a 2 thang. O cac nghiém thirc, luon bot sau khi hét nodn hoang dugc bd tri trong 9
khay nhua thé tich caa mdi khay 1a 3 lit. Thi nghiém 1 c6 3 nghiém thiac NT1: 50 con/L, NT2 100
con/L, NT3: 150 con/L. Két qua thi nghiém 1 cho thay NT 1 ¢ ty Ié séng cao nhat 91,46% va c6
khébi lwong trung binh cao nhat 1a 0,588 g/con, khéc biét c6 y nghia (p < 0,05) so véi NT 2 va NT 3
c6 ti 1& song va khdi luong trung binh lan luot 13 88,13%:; 0,455 g/con va 87,91%; 0,421 g/con. T
két qua & thi nghiém 1, sir dung mat d6 & nghiém thirc ¢6 ty 1é séng va khéi lugng trung binh cao
nhat dé bé tri cho thi nghiém 2. O thi nghiém 2 c¢6 3 nghiém thic NT1: tran chi, NT2: trin chi két
hop ca tap xay, NT3: ca tap xay. Két qua & thi nghiém 2: NT1 c6 ty 18 séng cao nhét 91,73%, khdi
lugng trung binh 0,596 g/con, khac biét c6 ¥ nghia (p < 0,05) so v&i NT3 ¢ ti 18 song 12 52,26% va
c6 khéi luong trung binh 12 0,268 g/con.

Tir khoa: Luon ddng, mat do, thirc an.

SWAMP EEL FINGERLING PRODUCTION (Monopterus albus)
WITH THE DIFERENT STOCKING DENSITIES AND FEEDTYPES
IN VINH THANH DISTRICT, CAN THO CITY

Nguyen Thanh Hieu, Lé Thi Cam Tien va Duong Nhut Long
Can Tho University

This study "Swamp eel fingerling production (Monopterus albus) with the different stocking
densities and feed types in Vinh Thanh District, Can Tho city" was conducted with 2 experiments:
(1) producing eel fingerling with different densities, (2) producing eel fingerling with different feed
types. The experiment was set up with 3 completely random treatments and 3 replications for each
treatment with duration of 2 months. In all treatments, the eel fry after totally yolk digestion stage
was cultured in nine 3L-plastic trays. In the experiment 1, there are 3 treatments: (1) 50 eel fry/L,(2)
100 eel fry/L, (3)150 eel fry/L. Treatment 1 showed the highest survival rate with 91,46%, the
average body weight was 0,588 g/eel fry. Meanwhile, the figures in treatment 2 and treatment 3
were 88,13%; 0,455 g/eel fry and 87,91%; 0,421g/eel fry. There were significant differences (p <
0.05) about survival rate and average body weight among treatment 1 compared to treatment 2 and
treatment 3. The density with highest survival rate and body weight from the result in experiment 1
was applied for the density in experiment 2, including 3 treatments (1) tubifex, (2): tubifex + trash
fish, (3): trash fish. As a result,there were significant differenceabout survival rate and average body
weight (p < 0.05) between treatment 1 and treatment 3, particularly, treatment 1 had the highest
survival rate with 91,73%, the average body weight at 0.596 g/eel fry whereas survival rate in
treatment 3 was 52.26% and average body weight was only 0.268 g/eel fry.

Keywords: swamp eel, stocking densities, Feed types

Nguwoi phan bién: ThS. Nguyén Hiru Khanh
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XAC PINH ANH HUONG CUA NHIET PO PEN SU PHAT TRIEN
PHOI CA CHIM VAY VANG (Trachinotus blochii)

Tran Thi Mai Hrong, Pam Thi My Chinh, Lé Vin Khéi, Nguxén Hiru Ninh
Vién Nghién ctru Nudi trong thuay san 1

Nghién ctu anh huong cua nhiét do dén phat trién phéi cua ca chim vay vang (Trachinotus
blochii) dugc tién hanh & qui md phong thi nghiém tai Trung tam qudc gia gidng hai san mién BAc.
Thi nghiém duoc trién khai véi 5 nghiém thire nhiét dé khac nhau 24°C, 26°C, 28°C, 30°C va 32°C,
mdi nghiém thirc duoc 13p lai 3 1an. Hé théng ap st dung x6 nhua c6 thé tich ép 50L dugc dit trong
phong diéu hoa nhiét do, cac xd nhya c6 suc khi lién tuc dam bao trimg duoc dao déu khong ling
von va may nang nhiét ¢é dam bao muc nhiét d6 yéu cau. Thi nghiém dugc theo ddi lién tuc tir khi
trang thy tinh dén tring nd va khi ca bot hét nodn hoang. Két qua cho thiy cé su sai khéc vé ty Ié
no, ty 18 di hinh; va ty 1& séng cua ca bot sau 5 ngay ap no gitra cac nghiém thirc khéc nhau. Phan
tich thong ké cho thay, ty I¢ ng cao nhat & nghiém thiic 24°C (47,7%). Ty 1é di hinh cua ca bot thap
nhat (tir 3,3 — 10,0%) & cac nghiém thuc 24, 26 va 28°C; va khdng c6 sy sai khac vé ty 18 di hinh ¢
cac nghiém thic nay. Ty Ié sdng ca bot sau 5 ngay ap né cao nhat & cac nghiém thic 24 va 26°C,
tuong wng voi 56,8% va 58,6%. Két qua nghién cau cho thiy, trong cac nghiém thic duoc lua
chon, nhiét do thich hop cho su phét trién phdi caa ca chim vay vang la 24, 26 va 28°C.

Tir khoa: Cé bot, ca chim vay vang, nhiét dg, phat trien phoi

DETERMINING THE EFFECT OF TEMPERATURE
ON EMBRYO DEVELOPING STAGE OF POMPANO (Trachinotus blochii)

Tran Thi Mai Huong, Pam Thi My Chinh, Lé Vian Khoi, Nguyén Hitu Ninh
Research Institute for Aquaculture No.1

The experiment of determining the effect of temperature on embryo developing stage of
pompano (Trachinotus blochii) was carried out at the National Brood stock Center for Marine
aquaculture located in Cat Ba, Hai Phong, Vietnam. Five levels of temperature 24°C, 26°C, 28°C,
30°C and 32°C were used for the experiment, with 3 replicates each. The experiment was carried
out in air conditioning room, the eggs were incubated in the plastic buckets with volume of 50 litres
(L) each, using aerator to mix the egg in water, and a heater to insure temperature as requirement.
This experiment was recorded from day 1% to day 5™ after hatching (DAH). The results showed
that, there is significant different among 5 treatments in terms of hatching, deformity and survival
rates. Data analysis indicated that the highest hatching rate was 47.7% in 24°C. Deformity rate was
lowest (3.3 to 10.0%) in three treatments 24°C, 26°C and 28°C; and there is no significant different
was observed among these treatments. Survival rate after 5 DPH was highest in 24°C and 26°C. In
conclusion, among the selected temperature levels, most suitable temperature for pompano
incubation are 24°C, 26°C and 28°C.

Keywords: Embryo development, juvenile, pompano, temperature.
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NGHIEN CUU UONG GIONG TOM CANG XANH (Macrobrachium rosenbergii)
BANG CONG NGHE BIOFLOC O CAC MAT PQ KHAC NHAU
TU GIAI POAN PL10 PEN PL40
Pham Chi Nguyén, Ngé Hoang Viét Trinh, Pham Thi Minh Trdc,
Nguyén Hoang Giang, Ma Thanh Quéc Tri, Tran Ngoc Hai, Chau Tai Tao
Khoa Thuy san, Truong Dai hoc Can Tho

Nghién cizu dwoc thuc hién tai trai thiec nghiém Khoa Thuy San-Truong Pai hoc Can Tho,
tir thang 8-9/2014, nham xdc dinh sy anh hiréng cia mdt dg 18n sue phét trién va ty 16 séng cua
giong tdm cang xanh izng dung cdng nghé biofloc. Thi nghiém duroc thiec hién trén 12 bé composit
0,5 m®, gom 4 nghiém thiic ¢ cac mdr do khac nhau 1a (1) 1.000 con/m3, (2) 2.000 con/m3, (3) 3.000
con/m? va (4) 4.000 con/m3, cach b tri hoan toan ngdu nhién véi 3 lan Igp lgi. Tom giong PL10 c6
khoi lieong 0,008 glcon, dé man 4 %o, thoi gian wong la 30 ngay, sir dung bét mi va bét ddu nanh dé
tao biofloc va trong qud trinh wong dwa vao heong thire dn d@é bé sung bét mi nham duy tri ti 1é C/N
=12/1, tém dwoc cho an 4 laningay bang thize dn cong nghiép 35-40% dam. Két qua nghién cizu
cho thay thé tich floc dao déng tir 4,1+1,4 ml/L @én 7,2+2,7 ml/L, nghiém thizc 1 1a nhé nhdt va ting
ddn dén nghiém thirc 4, khac biét ¢ y nghia (p<0,05) gia cac nghiém thizc. Sau 30 ngay nudi, ¢
nghiém thitc 2 va 3 tdm c6 chiéu dai 1a 3,05+0,41 (cm) va 3,14+0,5 (cm) Ién nhdt. Trong leong tom
& nghiém thizc 1 nho nhat (0,24+0,08 g) khac biét ¢é y nghia (p<0,05) so véi nghiém thize 3, gida
cac nghiém thizc 2,3 va 4 khac biét khéng c6 y nghia (p>0,05). Ty 1é song ¢ nghiém thirc 1
(69,1£3,0%) va nghiém thic 2 (63,0£4,3%) khac bi¢t khong ¢ y nghia, nhung lén hon cé ¥ nghia
(p<0,05) so véi cac nghiém thizc con lai. Két qUa nghién cizu cho thay uong giong tdm cang xanh
theo céng nghé biofloc ¢ mar d@o 2.000 con/m® 6 thé duoc xem 1 tét nhat.

Tir khoa: biofloc, mdr do wong, ting triéng, tdm cang xanh, ty 16 song

NURSING GIANT FRESHWATER PRAWN POSTLARVAE
(Macrobrachium rosenbergii) WITH DIFFERENTIAL DENSITIES
UNDER BIOFLOC TECHNOLOGY FROM PL10 TO PL40
Pham Chi Nguyen, Ngo Hoang Viet Trinh, Pham Thi Minh Truc,
Nguyen Hoang Giang, Ma Thanh Quoc Tri, Tran Ngoc Hai, Chau Tai Tao
College of Aquaculture and Fisheries, Can Tho University

This study was conducted at College of Aquaculture and Fisheries — Can Tho University, from
August to Septemper, 2014. The study aimed to determine the effects of stocking density on the
growth and survival rate of Macrobrachium rosenbergii applying biofloc technology. The
experiment was conducted with 12 0.5m*-plastic tanks. The triplicated experiment was randomly
designed with 4 density treatments (1000, 2000, 3000 and 4000 prawns/m®). The PL10 weighed
0.008g/prawn, salinity was of 4ppt, duration was 30 days, using wheat flour and soybean flour to
create biofloc and during experiment, based on the amount of feed to add suitably amounts of wheat
flour to maintain C/N=12/1, prawns were fed 4 times/day by 35-40% protein feed. Results showed
that floc volume index ranged from 4.1+1.4 to 7.2+2.7 ml/L, treatment 1 was the lowest and
gradually increased from treatment 1 to treatment 4, there was significant difference between
treatments (p<0.05). After 30 days, prawns of treatment 2 and 3 had the largest length 3.05+0.41
and 3.14+0.5 (cm), respectively. At treatment 1, the body weight was the lowest (0.24+0.08 g) and
there was significant difference with treatment 3 and there was no significant difference among
treatment 2, 3 and 4 (p>0.05). The highest survival rate was found in treatment 1 and 2 (69.1£3.0
and 63.0+4.3%), respectively and there was no significant difference among them (p>0.05) but
significant difference with other treatments (p<<0.05). Results indicated that nursing giant
freshwater prawn postlarvae at stocking density of 2.000 PL/m* applying of biofloc technology
obtained higher growth performance and survival rate.

Keywords: biofloc, giant freshwater prawns, growth, stocking density, survival

Ngwoi phan bién: TS. Hira Ngoc Phuc
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ANH HUONG CUA AXIT ARACHIDONIC VA HORMONE GnRH LEN QUA TRINH
THANH THUC SINH DUC VA SINH SAN CUA OC NON Cellana sandwicensis (Pease 1861)
Hia Thai Nhan®, Tran Ngec Hai' va Harry Ako?
'Khoa Thay san, trudng Pai Hoc Can Tho; “Truong Pai hoc Hawaii tai Manoa, Hoa Ky
Nghién ctru nay dugc thuc hién nhiam danh gia su anh huong cua axit béo khéng no
arachidonic acid (ARA, 20:4n-6) va hormone salmon gonadotrophic releasing hormone (SGnRH)
lén qué trinh thanh thuc sinh duc va sinh san cua Limpet hay 6¢ nén, Cellana sandwicensis. Thi
nghiém duoc thuc hién tai truong Pai Hoc Hawaii tai Manoa, Hoa Ky. Nghién ctu tht 1, anh
huong cua cac ham luong ARA khac nhau bao gém 0,24% va 0,39% véi ciing ty 16 ARA/EPA (axit
eicosapentaenoic) 1a 0,7. Cac ham luong ARA duoc thém vao thire an ché bién va cho an mdi ngay
1 1an trong 95 ngay. Nghién ciu thir 2 12 sir dung hormone sGnRH véi ndng ¢ 250ng/g va 1000
ng/g trong luong than, hormone duoc tiém hang tuan vao tuyén sinh duc, trong 5 tuan nham kich
thich qué trinh chin trang va rung trang cua C. sandwicensis. Két qua thi nghiém cho thay hé sb
thanh thyc sinh duc (GSI) ting 24,5+2,52% va 23,7+1,43% tuong ung d6i cac nghiém thirc 0,24%
and 0,39% ARA va cao hon co6 y nghia théng ké (P<0,05) so véi nghiém thicc d6i chung
(6,11+1,25%) sau 75 ngay. Ddi vai nghiém thirc 2 cho thay tuyén sinh duc cia 6¢ ting nhanh trung
binh tir 12,0% Ién 28,3% sau 3 liéu tiém va dat dén giai doan thanh thyc sinh duc (32,9%) sau khi
tiém lan 4. Kich thich sinh san bang hormone cho ty Ié sinh san trung binh 1a 40% (22-83%) va
45% (14-80%) db6i v6i nghiém thic kich sinh san bang H,0, (0,60x107%%). Budng kinh tring trung
binh 1a 123+4,23um (0,24%ARA) va 121+5,93um (0,39%ARA). Két qua mé hoc ciing chirng minh
su thanh thuc sinh duc cua C. sandwicensis. Két qua nghién ctu cho thay viéc bo sung ARA vao
thie dn c6 y nghia quan trong trong qua trinh nudi vo thanh thuc sinh duc cua C. sandwicensis, lam
co so cho viéc nghién ciu trén mot s loai nhuyén thé khac. Bén canh d6 hormone GnRH ciing rat
c6 tiém ning, tuy nhién can nghién ciu thém trong viéc st dung hormone trén mot sé ddi twong
nhuyén thé khac.
Tir khoa: Arachidonic acid, Cellana sandwicensis, GnRH, nudi v4 va sinh san, ¢ non.

EFFECTS OF ARACHIDONIC ACID AND HORMONE GNRH
ON FINAL MATURATION AND SPAWNING PERFORMANCE
OF LIMPET Cellana sandwicensis (Pease 1861)
Hua Thai Nhan', Tran Ngoc Hai' va Harry Ako
!College of Aquaculture and Fisheries, Can Tho University; 2University of Hawaii at Manoa, USA
This study was conducted to examine the effect of different arachidonic acid (ARA) and
hormone salmon gonadotrophic releasing hormone (sGnRH) levels on final maturation and
spawning of limpet Cellana sandwicensis. In the first experiment, adult animals (3.07 £ 0.22 cm in
shell length) were fed with two different dietary levels of 0.24% and 0.39% ARA at the same
ARA/EPA (eicosapentaenoic acid) ratio of 0.7 for 95 days in the Laboratory, Department of
Bioengineering and Biosciences, University of Hawaii at Manoa, USA. In the second experiment,
the final maturation and spawning of animals were induced by weekly injecting hormone GnRH at
level of 250ng/g body weight (BW) for five weeks and induction of spawning at dose of 1000 ng/g
BW. The GSI values of animals fed with dietary ARA gave a significantly higher (P < 0.05) than
GSI of those of control (6.11%) without supplementation of ARA after 75 days. Eggs diameters and
histology analysis also confirmed that the eggs were ripe and ready for spawning. Similarly, the
GSI of animals increased significantly from 12.0% to 28.3% after 3 injections and reached the final
maturation stage of 32.9% after the fourth injection. The average spawning rates of sGnRHa and
hydrogen peroxide (0.6x10%%) were 40% (22-83%) and 45% (14-80%) respectively. However,
spawning induction by using GnRH was more effective than hydrogen peroxide technique due to
mortality. Thus, the results of this study indicated that supplementation of ARA into diet and
injecting hormone GnRH were found to have potential for inducing final maturation and spawning
in limpets and possible use for other mollusc species.
Keywords: Arachidonic acid, Cellana sandwicensis, limpets, GnRH, final maturation and
spawning
Nguoi phan bién: ThS. Nguyén Vin Ha
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ANH HUONG CUONG PO ANH SANG PEN SU'HINH THANH BIOLFOC,
TANG TRUONG VA TY LE SONG CUA TOM THE CHAN TRANG
(Litopenaeus vannamei) TRONG HE THONG BE UONG GIONG SIEU THAM CANH

Pham Thanh Nhan, Tran Ngoc Hai®, Chau Tai Tao®
* Sinh vién nudi trong thuy san tién tién K36
2 Khoa Thuy san, Truong Pai hoc Can Tho

Muc tiéu cua nghién cuu nham tim ra cuong d6 anh sang thich hop cho su hinh thanh biofloc, tang
truong va ty 1€ song cua tom thé chan trang nudi siéu tham canh trong bé dé ung dung vao thuc tién
san xuat Thi nghiém c6 3 nghiém thic gom: (1) khong che ludi, (2) che mot I6p ludi, (3) che 3 16p
lugi, mdi nghiém thirc duoc 13p lai 3 1an, cach bé tri hoan toan ngau nhién. Bé composit st dung
trong thi nghiém c6 thé tich 500 L, do man 15%o. Tém thé chan trang giai doan PL;s dugc nudi véi
mat do 2.000 con/m? trong diéu kién suc khi manh. Bot mi va bot dau nanh duoc bd sung vao hé
thong nuodi dé dam bao ti I¢ C:N la 15:1. Két qua nghién ciu cho thdy cuong d6 anh sang anh
hudng dén su hinh thanh va phat trién cua biofloc, ting trudng va ty Ié séng caa tdm. Cu thé, chiéu
dai va chiéu rong cua hat floc dao dong & khoang 0,15-0,38 mm, 0,09-0,21 mm, Chi sé thé tich floc
tang dan dén cac tuan cudi va dat tir 13,7-17,7 mL/L. Chiéu dai va khéi lugng 16n nhit caa tém &
nghiém thirc 2 (5,35 mm va 1,4 g) va thap nhat ¢ nghiém thirc 1 (4,5 mm va 0,85 g). O nghiém thic
2, ti 1& sbng cua tdm cao nhat 1a 58,07 % va nang suit cao nhét 1,42 kg/m®. Két qua cho thiy ring
nghiém thic 2 véi cudng do anh sang (98- 165 Lux) cho thay biéu hién tot nhat vé sy hinh thanh
biofloc, ting trudng va ti 1é sbng cua tom.
Tir khoa: biofloc, cuong do anh séng, Litopenaeus vannamei, tdm thé chan trang

EFFECTS OF LIGHT INTENSITY ON FORMATION OF BIOFLOCS,
WATER QUALITY, GROWTH PERFORMANCE OF WHITE LEG SHRIMP
(Litopenaeus Vannamei) POST LARVAE IN SUPER INTENSIVE REARING TANK

Pham Thanh Nhan, Tran Ngoc Hai, Chau Tai Tao.
College of Aquaculture and Fisheries, Can Tho University

This study aims to contribute to development of technology for nursing of white leg shrimp
postlarvae in order to apply to practical production. A triplicated experiment was conducted at the
hatchery of College of Aquaculture and Fisheries in Can Tho University with 4 treatments of
different light intensities of (1) not cover net, (2) cover with 1 net layer, (3) cover with under 3 net
layers. Composite tanks of 500 L containing 250 L of brackish water (15ppt) were used. White leg
shrimp (PL15) were stocked at 2000 inds/m®. Strong aeration was applied. Wheat flour and soya
bean meal were used at C/N ratio of 15:1. Water quality parameters (light intensities, temperature,
pH, DO, Nitrite, TAN, Alkalinity) were checked weekly. Development and composition of bioflocs
were also observed, measured and analyzed weekly. Shrimp growth was evaluated every two weeks
and survival rate was recorded at the end of the nursing period of 1.5 month. The results indicated
that light intensities have strong effects to water quality, bioflocs formation and composition and
shrimp growth performances. Particularly, length and width of floc particles were in range of 0.15-
0.38 mm and 0.09- 0.21 mm, respectively. Floc volume index continuously increased until the final
weeks, reached to 13.7- 17.7 mL/L. Shrimp body length and body weight were largest in the
treatment 2 (5.35cm and 1.49) and lowest in the treatment 1 (4.5 cm and 0.85 g) after 1.5 months of
nursing. The highest survival rate of 58.07 % and highest yield of 1.42 kg/m* was also obtained
from the treatment 2. The results show that the treatment 2 with appropriate light intensity of 95-
158 Lux gave the best results in water quality parameters and growth and survival of shrimp.

Keywords: Bioflocs, light intensity, Litopenaeus vannamei, white leg shrimp.

Ngwoi phan bién: TS. Hira Ngoc Phuc
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KHAO SAT HIEN TRANG NUOI TOM CANG XANH
(Macrobranchium rosenbergi de Man, 1879) XEN CANH TRONG RUQNG LUA
NHIEM PHEN TAI HUYEN HONG DAN TINH BAC LIEU
Nguyén Thi Qué Phung, Dwong Nhut Long, Lam My Lan
Khoa Thuy San, Truong Pai Hoc Can Tho
Nghién cau hién trang nudi tdm cang xanh trong ruong lta nhiém phén dugc thyc hién béng
viéc danh gia hién trang méi trudng nudc tai rudng nudi tdom cang xanh xen canh lta va diéu tra 30
ho canh tac mo hinh I0a- tom cang xanh két hop tai huyén Hong Dén tinh Bac Liéu tir théng
08/2013 dén thang 01/2014 nham tim hiéu ré hon vé mé hinh nay va xac dinh duoc cac yeu t6 ky
thuat hop 1y nham cai tién mé hinh nuéi dat hiéu qua hon. Két qua khao sat cac yéu té vé moi
tru:o*ng nudc 0 hai thuy vuc sdng va rugng trong vu nudi nhu: nhi¢t do, d6 trong, Oxy hoa tan, N-
NH,*, P-PO,*, COD, TSS, Chlorophyll-a déu niam trong khoang thich hop cho tém cang xanh sinh
trugng va phat trién. Tuy nhién, mac di c6 bon voi CaCOj3 dinh ky dé cai tao phén nhung gia tri pH
& rudng trung binh 6,30 + 0,71; dao dong tir 4,63- 7,82; ham luong Fe téng s6 trung binh & rudng
3,48 + 1,52 mg/L, khoang dao dong tur 1,85 — 6,37 mg/L. pH thap va ham luong Fe vuot mac cho
phép dé tom cang xanh sinh truong va phat trién. Qua diéu tra cac ndng ho cho thay, dién tich canh
tac l0a- tdm cang xanh trung binh 2,09+ 1,38 ha/hd. Ky thuat dau tu cho canh tac lua- tdm cang
xanh con don gian, c6 90% cac ho phong van c6 ao uong tom nhung ty 1& ao wong chi chiém
3,02+1,24% tong dién tich, muc nudc binh quan trén trang 1a 52,0cm, mat do tha nudi thap trung
binh 1,23 +0,55 con/m?, cho tdm 4n bing thirc in cong nghiép va thirc an tuoi sdng (cua, é¢..), chi
yéu tan dung ngudn sin co. Ning suat tom & moé hinh lda-tom cang xanh két hop tai huyén Hong
Dan trung binh 84,4 + 43,7 kg/ha/vu. Ty 1é sdng cua tdm trung binh 20,1+7,0%. Ty suat lgi
nhuan trung binh 205 + 161 %. B¢ phat trién mé hinh nay, tinh can tap huan cho néng dan
cac bién phap ky thuat dé cai tao phén nham tang hiéu qua mé hinh nudi.
Tir khéa: Bac Liéu, mé hinh xen canh lta - tdm cang xanh, tdm cang xanh, rugng nhiém phen.

THE STATUS OF FARMING GIANT FRESHWATER PRAWN
(Macrobranchium rosenbergi de Man, 1879) CULTURE IN THE ACIDIC RICE FIELD
IN HONG DAN DISTRICT - BAC LIEU PROVINCE

Nguyen Thi Que Phung, Duong Nhut Long, Lam My Lan
College of aquaculture and fisheries, Can Tho University
A survey on the status of giant freshwater prawn (Macrobranchium rosenbergi de Man, 1879)
cultured in the acidic rice fields was conducted on 30 households and assessed the status of water
quality in the river and the integrated rice — prawn culture in the crop in Hong Dan district — Bac
Lieu province from September, 2013 to January, 2014. Thirty farmers were interviewed for a better
understanding on the system and identifying the appropriate technical aspects in order to modify it
more effectively. The result of the assessment showed that the water quality parameters (velocity,
temperature, transparency, DO, ammonium, COD, P-PO,> , TSS, Chlorophyll-a) of the river and
the integrated rice — prawn system were in suitable ranges for prawn growth. Although lime CaCO;
was used for control the acidic water, however, the average pH in the rice were 6,30 £ 0,71,
fluctuated from 4,63 to 7,82; the average of total iron in the rice was 3,48 + 1,52 mg/L, fluctuated
from 1,85 to 6,37 mg/L. Low pH and total iron were exceeded of the limited level for the growth
and development of prawns. The result of the survey showed that average rice- prawn area was
about 2,09 ha/household with simple application of technology, about 90% of rice prawn farmers
used nursery pond, but the ratio of nursery pond was only 3,02+1,24% of total area. The water level
on the platform was 52 cm, average stocking density was 1,23 PL/m? most of feeds used are fish,
snails, crabs and pellet and mainly utilized from available resources at the local areas. The survival
rate and yield of prawns were 20.1 £ 7.0% and 84.4+ 43.7 kg/ha/crop, resepectively. The cost
benefit ratio was 205 + 161%. It is recommended that the province should train to farmers how to

renovate the acidic soil which aimed to increase the effective of the integrated rice — prawn culture.

Keywords: Acidic rice field, Bac Lieu, freshwater prawn, integrated rice — prawn culture

Nguwoi phan bién: ThS. Nguyén Hiru Khanh
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UNG DUNG QUY TRINH CONG NGHE BIOFLOC TRONG NUOI TOM
THE CHAN TRANG THAM CANH TAl THANH PHU - BEN TRE

Ta Vin Phwong'®, Phung Thi Hong GAm*

Pham Co6ng Kinh? Nguyén Vin Hoa' Nguyén Vin Ba'
'Khoa Sinh hoc Ung dung — Truong Pai hoc Tay Do
>Trung tam Khuyén ndng — Khuyén ngu Bén Tre

%Khoa Thuy san — Truong Pai Hoc Can Tho

Nghién ctru nay dugc thuc hién tr thang 5/2014 dén thang 2/2015, tai xa An Nhon, huyén
Thanh PhU tinh Bén Tre, trén 6 ao nudi co dién tich 0,3ha/ao v&i mat do tha nudi 100 con/m?
(PL12), 6 man nude ban dau 13 20%. caa cling mot trang trai va khao sat 15 nong ho nudi tdm thé
xung quanh nhim so sanh mot sb yéu té ki thuat va hiéu qua kinh té so vai ao nudi thuc nghiém.
Két qua nudi tdm thé chan tring theo quy trinh biofloc ngoai ao dat cho thay chét lo lung (TSS),
lwgng biofloc (FVI), tong vi khuan va phiéu sinh dong vat & nghiém thic biofloc (b6 sung thém
carbohydrate) cao hon lan luot 12 30,7%; gap 3,5 lan; 21,0% va gap 5 lan so véi nghiém thtc ddi
ching (p<0,05) va nguoc lai ham lwong tong ammonia (TAN) va mat do phiéu sinh thuc vat o
nghiém thirc biofloc thap hon tuong wng 31,0% va 28,5% so véi nghiém thire d6i chung (p<0,05).
Khi nang chuyén héa thic an (FCR) cua tdm thé nudi theo quy trinh biofloc 12 tot nhat (1,31) so
véi nghiém thuc dol chung (1,38) va 50 lieu khao sat (1,54). Ty I¢ séng cua tdm nudi gitra nghiém
thire biofloc ting gan 30% va ning suét ting gan 63% so v&i tdm nudi theo quy trinh truyén thdng
(p<0,05). O nghiém thiic biofloc chi phi ting thém tir bot gao khoang 5% nhung loi nhuan ting
thém gap doi so v6i nghiém thire ddi chiing va sé liéu khao sat. Qua d6 cho thay nudi tom theo quy
trinh biofloc gip 1am giam gi4 thanh san xuat dén 16,8% so véi nghiém thire déi ching va 38,8%
s0 vai s6 lidu khao sat.

Tir khoa: Bot gao, tdm thé chan tring, cong nghé biofloc, tham canh

APPLICATION OF BIOFLOC TECHNOLOGY ON THE INTENSIVE CULTURE
OF WHITE LEG SHRIMP AT THANH PHU-BEN TRE

Ta Van Phuong, Phung Thi Hong Gam
Pham Cong Kinh, Nguyen Van Hoa and Nguyen Van Ba

This study was conducted from May 2014 to February 2015 at An Nhon village, Thanh Phu
District, Ben Tre province. White-leg shrimp (Litopenaeus vannamei) was stocked in 6-earthen
pond (0.3 ha/pond) at the density of 100 ind/m? (PL12) in water salinity of 20 ppt. In addition, 15
local farms were surveyed to compare technological and economical parameters with the trial.
Results from the trial revealed that ponds applied biofloc technology (with rice-flour supplement)
have significantly higher numbers of (p < 0.05) TSS (Total Suspended Solids) and total bacteria,
(31.0% and 28.5%, respectively) (p < 0.05). While, Biofloc volume (FVI) and zooplankton
densities were detected higher 3.5X and 5.0X in BFT ponds, respectively. In contrast, Total
Ammonium Nitrogen (TAN) and phytoplankton densities were detected to be lower (p < 0.05) in
ponds applied biofloc technology than those of the control ponds (without rice-flour supplement)
(31.0% and 28.5%, respectively). Moreover, FCR (1.31) in biofloc ponds were lower than FCR in
control ponds (1.38) and local ponds (1.54). Survival rate increased 30%, and production of shrimp
increased 63% in biofloc ponds compared to others. Production cost in BFT increased 5%,
however, the profit was calculated 2X higher than this of control. In general, production costs in
BFT ponds were recorded 16.8% lower than that of the control and 38.8% of local ponds.

Keywords: rice flour, white leg shrimp, Biofloc technology, intensive
Nguwoi phan bién: TS. Hira Ngoc Phuc
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UNG DUNG QUY TRINH CONG NGHE BIOFLOC
TRONG NUOI TOM THE CHAN TRANG SIEU THAM CANH
TRONG NHA LUOI TAI CONG TY CO PHAN VIET UC - BAC LIEU

Ta Vin Phuwong’, V6 Hué Thu', Nguyén Huynh Long!
Pham Thi Thay Hong? Nguy&n Thanh Nhan?

Nguyén Vin Hoa®, Nguyén Vin Ba'

'Khoa Sinh hoc Ung dung — Truong Pai hoc Tay Do
2Cong ty cb phan Thuy san Viét Uc — Bac Liéu

%Khoa Thuy san — Truong Pai Hoc Can Tho

Nghién ctru nay duoc thuc hién tai xa Vinh Thinh, huyén Hoa Binh, tinh Bac Liéu, trén 6 ao
nudi vai dién tich 500 m? véi mat do tha nudi 150 con/m? (PL12), dd man 1a 26%o0 cua ciing mot
trang trai nham so sanh mot sé yéu té ky thuat va hiéu qua kinh té. Két qua nudi tom thé chan trang
theo quy trinh biofloc trong nha lugi cho thay vat chat lo lang (TSS), ham lugng tong ammonia
(TAN), tong dam (TN), vi khuan vibrio va phiéu sinh thyc vat & nghiém thuc biofloc (b6 sung thém
carbohydrate) thap hon 1an luot 12 32,1%: 46%: 29,5%; 51,4% 137% so v&i nghiém thirc dbi chung
(p < 0,05) va nguoc lai mat do tong vi khuan, vi khuan lactic & nghiém thtic biofloc cao hon tuong
g 20,7%; 22,3%; so véi nghiém thace dbi chiing (p < 0,05). Qua thi nghiém cho thay chat luong
nude ao nudi duoc cai thién, nén gitp tom sinh truedng va phat trién nhanh hon khoang 5%, chuyén
hoa thic an tot hon (5,3%) nén ning suat thu dugc cao hon (24%) tir 6 gép phan lam ting loi
nhuan (61,2%) to6m nudi theo quy trinh biofloc trong nha ludi so véi nghiém thirc ddi ching (p <
0,05).

Tir khoa: bot gao, cdng nghé biofloc, tdm thé chan tring, siéu tham canh

APPLICATION OF BIOFLOC TECHNOLOGY IN INDOOR-SUPER INTENSIVE
CULTUE OF WHITE LEG SHRIMP AT VIET UC GROUP - BAC LIEU

Ta Van Phuong, Vo Hue Thu, Nguyen Huynh Long
Pham Thi Thuy Hong Nguyen Thanh Nhan,
Nguyen Van Hoa and Nguyen Van Ba

The present study was conducted from April to July 2015 at Vinh Thinh Village, Hoa Binh
District, Bac Lieu Province. White leg shrimp (Litopenaeus vannamei) was stocked in six 500 m?
ponds at the density of 150 ind/m? (PL12) in water salinity of 26 ppt. Technological and economical
parameters were collected to compared between biofloc (BFT) treatments and the control. Results
showed that concentration of total suspended solid (TSS), total ammonium nitrogen (TAN), total
nitrogen (TN), total vibrio bacteria, and phytoplankton in BFT treatment were recorded of 32,1%;
46%; 29,5%; 51,4% 137% higher than those of the control (p < 0.05), respectively. In the contrast,
concentration of total bacteria (TB), and lactic acid bacteria in the control were detected at 20,7%);
22,3% higher than those of BFT treatment (p < 0.05), respectively. In addition, growth rate, food
conversion ratio (FCR), and production of shrimp were recorded of 5%, 5.3%, and 24%
respectively higher in BFT treatment compared to the control. And this made the profit of BFT
treatment 61.2% higher than that of the control (p < 0.05).

Keywords: rice fluor, biofloc technology, white leg shrimp, superintensive,

Ngwoi phan bién: TS. Hira Ngoc Phuc
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GIAI PHAP NANG CAO TY LE SONG VA CHAT LUQNG CA TRA
(Pangasianodon hypophthalmus Sauvage, 1878) NUOI THUONG PHAM
O PONG BANG SONG CUU LONG

Nguyén Hoang Thanh', Duong Nhyt Long", L& Xuan Thinh?
'Khoa thuy san — Pai Hoc Can Tho
2Vién KHCN Mbi truong - Truong Dai hoc Bach Khoa Ha Noi
DPé tai Giai phap nang cao ty lé¢ séng va chat lwong ca tra (Pangasianodon
hypophthalmus Sauvage, 1878) nuéi thwong pham xuit khau & ving PBSCL dugc thyc hién tir
thang 01/2015 dén 07/2015 tai tinh An Giang va Hau Giang véi 3 nghiém thic (NT) mat do khac
nhau NT1 30 con/m?, NT2 40 con/m?va NT3 50 con/m? dugc 13p lai 3 1an va bé tri trong 9 ao nudi
véi dién tich dao dong tir 4.000 — 6.000 m?. Ao thi nghiém c6 tao dong chay bang motor bom nuéc,
tang cuwong ham lugng Oxy trong ao nudbi. Thirc an cho ca nudi dung ¢ thang 1 — 3 la 28% protein,
thang 4 — 6 1a 26% protein. Phuong phap ap dung tang trudng bu la cho ca an lién tuc 7 ngay thi
dimg cho c4 an 1 ngay. Pinh ky thu mau mdi thang 1 lan dé danh gla bién dong cac yéu té moi
truong nhu nhiét d9, pH, Oxy, TAN, H,S, tang trudng. Cudi vu nudi xac dinh ty 18 song va niang
suat cuia ca nudi. Két qua cho thiy cac yéu té moi trudng nhu nhiét do (28,532 ,1°C), pH (7,6 —
8,6), Oxy (1,5 - 2,9 mg/l, TAN (0,33 — 3,1 mg/l), H,S (0,01 - 0,2 mg/1) d1eu nam trong khoang thich
hop cho cé ting truong va phat trién gitra cac nghiém thicc. Ty 18 sbng NT1 (88+4,6%), NT2
(82+4,6%), NT3 (80+4%) va khac biét khong c6 y nghia théng ké giita cac nghiém thic P > 0,05.
Trong khi d6 FCR & NT1 (1,49+0,03) khac biét c6 ¥ nghia théng ké so véi NT2 (1,65+0,026) va
NT3 (1,68 + 0,01) P < 0,05, tuy nhién FCR & NT2 va NT3 khéc biét khong c6 ¥ nghia théng ké P >
0,05. Nang suét caa c& nudi cho thdy & NT1 (233 + 16,8 tan/ha), NT2 (300 + 14,3 tin/ha) va NT3
(366 + 18,6 tan/ha) khéc biét co ¥ nghia thong ké gitra cac nghiém thirc. Két qua cua dé tai cho thay
& NT1 vai chat lugng con gidng tot, ty 16 séng (88 + 4,6%) cho hiéu qua kinh té cao nhat véi ty suat

lgi nhuan mang lai tir m6 hinh nuéi la 19,22% so v4i NT2 (10,06%) va NT3 (1,36%).

Twr khoa: Cé tra, mat dg, nudi tham canh, nang sudt, ty 1€ séng

IMPROVING SURVIVAL RATE AND QUALITY OF TRA CATFISH (Pangasianodon
hypophthalmus Sauvage, 1878) GROWING-OUT IN MEKONG DELTA

The study “Technical methods in improving survival rate and quality of Tra catfish
(Pangasianodon hypophthalmus Sauvage, 1878) in intensive farm for exporting objective in the
Mekong Delta” was conducted from 01/2015 to 07/2015 in An Giang and Hau Giang provinces,
including three treatments with different stocking densities, namely treatment 1 (30 inds/m?),
treatment 2 (40 inds/m?) and treatment 3 (50 inds/m?). Basically, each treatment had three
replications, pond area ranged from 4,000 to 6,000 m%/pond. The air blower was installed into the
pond in order to provide oxygen and create water flow. The water quality parameters such as water
temperature, pH, Oxygen, TAN, H,S, fish growth, survival rate and yield of fish. The 28% protein
pellet was feed in the first three months, while pellet protein was 26% in the next three months.
Feeding was canceled one day after seven continously feeding days. Water quality parameters
temperature, pH, DO, TAN, H,S), growth rate were checked monthly. In additon, survival rate and
yield were calculated at the harvest time. The results showed that the water quality parameters in all
treatments such as temperature (28.5 — 32.1°C), pH (7.6 — 8.6), DO (1.5 — 2.9 mg/L), TAN (0.33 —
3.1 mg/L), H,S (0.01 — 0.2 mg/L) were acceptable range for fish growth in intensive system. The
survival rate in treatment 1, 2 and 3 were 88+4.6%; 82+4.6 % and 80+4 %, respectively and there
were insignificant differences (p > 0.05) in three treatments. Besides, FCR in Treatment 1
(1.49+0.03) was significant difference (p< 0.05) in comparison to treatment 2 (1.65 = 0.026) and
treatment 3 (1.68+0.01). The yield in treatment 1 (233+£16.8 ton/ha), treatment Il (300+14.3 ton/ha)
and treatment 3 (366+18.6 ton/ha) and there were significant differences (p<0.05) in among three
treatments. As a whole, treatment | with high quality of fingerlings make it possible for high
survival rate (88+4.6 %) and highest efficiency economic and the profit ratio of 19.22%, while that
in treatment 2 and treatment 3 was 10.06% and 1.36%, respectively.

Keywords: Tra catfish, stocking density, intensive farming, yield, survival rate
Nguwoi phan bién: ThS. Nguyén Hiru Khanh
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NGHIEN CUU KHA NANG UNG DUNG NANG LUQNG GIO
CHAY MAY SUC KHI HO TOM THAY THE GUONG DAP
CHAY DAU TAI THANH PHO CAM RANH TINH KHANH HOA

Tran Thanh Thu
Vién Cong nghé sinh hoc va moi truong

Naéng lugng gi6 la mot trong nhitng ngudn ning luong sach, hién nay dang duoc ca thé gioi
quan tAm va dau tu nham khai thac, ung dung vao céc linh vyc doi séng va san xuét cua con nguoi.
Thanh phé Cam Ranh véi thé manh nudi trdng thiy san ma nudi tom thit la chu dao, do d6 nhu cau
suc khi cho cac ao tdm & day rét lon. Hién nay, viéc dung guong dap chay bing dau (hodc mo to
dién) dé suc khi c6 chi phi cao, lai gay 6 nhlem mdi trudng; Vi thé viéc tan dung ngudn tai nguyén
gi6 dé chay may suc khi hd tdm la mot dé xuat thyc té, mang tinh tng dung cao. Béo céo da ap
dung mé hinh suc khi bang niang luong gi6 do ThS. Nguyén Tan Luan cling céc k§ su ¢ Trung tam
Viét-Burc truong Pai hoc Su pham Tp.H6 Chi Minh nghién ciiu thanh céng véi quy md ¢ phong thi
nghiém. Céc théng sb vé tdc do6 gié ¢ khu vuc nudi tdm thuoc x& Cam Thinh Dong, thanh phé Cam
Ranh dugc khao sat, va phan mém Matlap R12 duoc ap dung dé md phong nong do oxy hoa tan
trong ao tom thong qua phuong trinh twong quan giita toc d6 gio va nong do oxy hoa tan. Sau khi
tinh toan, két qua cho thay khi van toc gié trung binh dat khoang 2,1-5,8 m/s, ndng do Oxy hoa tan
trung binh twong tng khoang 6,69-7,47 mg/L, phd hop véi nhu cau oxy hoa tan cho ao nudi tom
thit khoang 5-8,5 mg/L.

Tir khoa: gudng dap, nang lwong gio, may suc khi, oxy hoa tan, tém thit

RESEARCH ON THE APPLICABILITY OF WIND ENERGY
TO RUN SHRIMP WIND POWER AERATOR REPLACE REEL MACHINE
THAT RUN BY OIL IN CAM RANH CITY - KHANH HOA PROVINCE

Tran Thanh Thu
Institute of Biotechnology and Environment

Wind energy is one of the clean energy sources, being interested in and invested over the
world at the present in order to exploit, apply wind energy to serve human’s lives and industries.
Cam Ranh city with aquaculture has been strong force in which shrimp farming is essential,
therefore aerator for shrimp ponds in the city has been great demand. However, using reel machine
that run by oil (or motor) to aerate has not only spends much, but also pollutes environment;
consequently, exploiting wind power in order to run shrimp aerator in Cam Ranh city is an
practical, highly applied proposal. This report was applied wind power aerator which was created
successfully by MA Nguyen Tan Luan and engineers at Vietnam-Germany Center in University of
Technical Education in Ho Chi Minh City at laboratory experiments. Velocities of wind at shrimp
areas in Cam Thinh Dong town in Cam Ranh city were surveyed and collected; and Matlap R12
sofware was applied to emulate dissolved oxygen concentration through the correlation equation
between wind velocity and dissolved oxygen concentration. After calculating, the result was
showed that if wind velovity is around 2.1-5.8 m/s, dissolved oxygen concentration is about 6.69-
7.47 mg/L, which is suitable for oxygen demand of shrimp.

Key words: reel machine, wind energy, aerator, oxygen concentration, grow-out shrimp

Ngwoi phan bién: TS. Trwong Ha Phwong
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QUA TRINH PHAT TRIEN PHOI VA SU BIEN THAI AU TRUNG
OC DUN MIENG TRANG Tectus pyramis Born, 1778

Huynh Pirc Lw, Ping Tran T4 Tram
Vién Hai Duong Hoc — Nha Trang

Thi nghiém duoc tién hanh tir thang 5 ndm 2012 trén 30 cip ¢ dun migng trang bd me tai
Tram thuc nghiém nuéi trong thity san caa Vién Hai dwong hoc. Ket qua cho thiy tring cua ¢ dun
miéng tring hinh tron, duong kinh 167,55 + 15,62 um, tring noi trén mat nudc. Nhin bang mat
thuong tring bc ¢6 mau xanh, quan sat dudi kinh 10p ching ¢6 2 mau: & cuc dong vét c6 mau xanh
dam con & cuc thyc vat ¢c6 mau xanh ndn chudi hoi anh vang. Trong diéu kién nhiét d6 nudc 29 -
30° C, 46 man 32°%q, pH 8,06-8,18, su phan cét dau tién cua tring 6c dun miéng tring xay ra sau
khi tring thy tinh 30 phut va két thic sau 5 gio 30 phat. Sau 7 gid trang nd ra 4u triing trochophor,
sau 16 gio xuat hién au trang veliger. Sau 26 gio 30 phit au tring chuyén sang bam day. Sau 32 gid
qua trinh bién thai két thdc, au thé da hoan chinh va bat dau st dung thire an ngoai.

Tir khoa: bién thai au tring, 6c dun miéng trang, phoi

EMBRYO DEVELOPMENT AND LARVAE METAMORPHOSIS
OF PYRAM TOP SHELL - Tectus pyramis Born, 1778.

Huynh Duc Lu and Dang Tran Tu Tram
Institue of Oceanography — Nha Trang

The experiment was conducted from May, 2012 at Experimental station, Institute of
Oceanography. Thirsty pyram top shells were used in the experiment. The results showed that the
eggs of pyram top shells are round and suspended in the water; the average diameter of the egg is
167.55 + 15.62 um. The eggs are blue being discovered under normal eyes but dark green (in
animal pole) and green with slightly yellowish in other pole presented under the magnifier. In the
temperature of 29-30 "C, salinity of 32 %o and pH of 8.06 - 8.18, the embryo cleavage was started
after 30 minutes of fertilizing and completed after 5 hours 30 minutes. After 7 hours the
trochophors were hatched and veligers occurred. After 26 hours 30 minutes the larvae started to
metamorphose into benthic larvae which spent 32 hours. When the metamorphosis is completed the
larvae begin to eat the food on the substrate.

Key word: larvae metamorphosis, embryo, pyram top shell

Nguoi phan bién: ThS. Nguyén Vin Ha
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SO SANH HIEU QUA CUA BA PHUONG PHAP SINH SAN
TREN CA THAT LAT CUOM (Chitala chitala)

bing Bio Tran, Nguyén Vin Kiém
Khoa Sinh hoc Ung dung, Truong Dai Hoc Tay Do

Nghién ctu dugc thuc hién tai xa BDong Phudc, huyén Chau Thanh, tinh Hau Giang. Tt
ngdy 7/2014 dén ngay 6/2015. Nghién ciru bao gém 3 thi nghiém. Thi nghiém 1 (d6i chung): cho c&
sinh san tu nhién (khéng tiém kich thich té). Thi nghiém 2 cho ca sinh san ban nhan tao va thi
nghiém 3: thuc hién sinh san nhan tao sau khi tiém kich thich té. Liéu lwong kich thich té tiém cho
ca ¢ thi nghiém 2 twong duong thi nghiém 3: (150 pug LHRHA3+10mg DOM/kg; ndo thuy 4 mg/kg,
LHRHAS: 150pg/kg va Nao thuy + HCG: 4 mg + 3000 Ul/kg). MJi thi nghiém gdm bédn nghiém
thirc (4 16), mdi 16 1ap lai ba lan. Két qua nghién ctru da ghi nhan: thoi gian hiéu tng caa ca doi véi
kich thich t5 ngan nhét & thi nghiém 3 (48 gio) va thoi gian hiéu @ng cua c& & thi nghiém 1 (tinh tur
khi tha ca vao giai chira dén khi ca dé) dai nhat khoang 1000 gio. Nhin chung, mét sé chi tiéu sinh
san va ap trang cua ca & thi nghiém d6i chitng cao nhat: ty 1 ca dé: 100%, suc sinh san tuong dbi:
594,33 triang/kg, ty 18 thu tinh: 95%, ty & nd: 94%. Ké d6 1a két qua ¢ thi nghiém 2 véi céc gia tri:
ty 16 ca dé: 66,6%, sirc sinh san tuong ddi: 272 trang/kg, ty Ié thy tinh 96% va ty 1 no 90,45%. Cac
chi tiéu nay thap nhat & thi nghiém 3 (thuc hién gieo tinh nhan tao) véi cac gia tri: 49,5% cé rung
trang, sic sinh san twong d6i: 217,5 tring/kg, ty 1é thy tinh: 62,5%, ngoai trir ty 1é ng cua tring
93,0% tuong duong thi nghiém 1 va 2.

Tir khda: ca cudom, chat kich thich sinh san, sinh san ca, sirc sinh san, that 1at cudm

COMPERATING EFFECTIVELY OF THREE REPRODUCTION METHODS
OF CHITALA CHITALA

The study was conducted at Chau Thanh District, Hau Giang Province from July, 2014 to
June, 2015. The study includes three experiments: Experiment 1 (control) for natural reproduction
of fish (no hormones injection). Experiment 2 for semi-artificial reproduction and experiment 3 for
artificial reproduction. The amount of hormone applied to fishes in experiment 2 and 3 are
equivalent: (150 pg LHRHA3 + DOM 10mg / kg, pituitary gland: 4mg / kg and LHRHA-3: 150 ug
/ kg and pituitary gland combine HCG: 4mg + 3000Ul / kg). For the each experiment conducted
with 4 treatment, each treatment with 3 replicates each. The result shows that experiment 3 has the
shortest interval between injection and stripping (48 hours) and experiment 1 takes approximately
1000 hours (from the fish in the period to spawners), which is the longest time. In general, most
criteria of evaluation in the control experiment reach the highest level such as: fish ovulation:
100%, absolutely average fecundity was 594.33 eggs / fish, fertilization rates: 95%, hatching rate:
94%. Experiment 2 shows the fish ovulation: 66.6%, relative fecundity: 272 eggs / kg, fertilization
rate 96% and hatching rate 90.45%; and Experiment 3 (artificial reproduction): the fish ovulation:
49.5%, relative fecundity: 217.5 eggs / kg, fertilization rate 62.55% and hatching rate 93.0% which
is similar to Experiment 1 and 2.

Key words: Chitala chitala, reproduction stimulant, fish reproduction, fecundity, feather
fish

Ngwoi phan bién: TS. Phan Dinh Phuc
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ANH HUONG CUA MAT PQ LEN SU LUA CHON THUC AN
VA TANG TRUONG CUA CA TRA (Pangasianodon hypophthalmus Sauvage, 1878)
KHI UONG TU GIAI POAN BOT LEN Gl()NG
Truwong Ngoc Trlnh , Lé Xuén Thlnh , Dwong Nhut Long
Khoa Thuy San, Trudng Pai Hoc Can Tho
2Vién KHCN Moi truong - Truong Pai hoc Bach Khoa Ha Noi
Muc tiéu cia nghién ctu nay la tim ra cac loai thirc an thich hop cho au trung cé tra khi
wong tir giai doan bot 1én huong va tim ra mat do wong thich hop dé wong gidng ca tra. Nghién ctu
duogc tién hanh tai Trung tdm tng dung KHCN cua cong ty Caseamex (Vinh Long) va trai ca Phi
Thuan cua cong ty Thuan Hung (Hau Giang), thoi gian tir thang 3 — 6 nam 2015. Thi nghiém thuc
hién trong 9 ao wong c¢6 dién tich 1500m? vé&i 3 mat do khac nhau 1a 600, 800, 1000 con/m2, mdi
nghiém thirc duoc lip lai 3 1an. C4 thi nghiém dwoc sinh san nhan tao vai chiéu dai trung binh ban
dau 1a 0.5 cm/con. Két qua thi nghiém cho thdy thuc an ty nhién déng vai tro quan trong cho au
tring cé tra & 15 ngay dau cua chu Ky uong, trong do rotifer 1a nhom nganh ma au tring ca tra lya
chon lam thirc &n ban dau chiém ti I¢ cao nhat vé tan sé xuat hién (TSXH) va ti I¢ phan trim
(TL(%)) cua nd trong 6ng tiéu hoa & ca 3 mat do vai TSXH dao dong tir 43.33-73.33% (Nén dung 1
chir s6 thap phan; 43,3-73,3%) va chiém ti 18 tir 34.29-84.03%, Cladocera va Copepoda la 2 nhom
thirc &n ma 4u tring ca tra chon lya cho giai doan tir 6 cho dén 27 ngay tudi, Trong 3 ngay cubi caa
giai doan wong tir bot 1én huong (tir 27-30 ngay) ca tra khong con chon lya dong vat phiéu sinh la
thirc dn wa thich cua ching ma chuyén sang st dung gan nhu hoan toan thire an cong nghiép, ket
qua vé tang trudng cho thiy sau 120 ngay wong tir bot 1&n gidng thi ca gidng & mat 6 600 con/m?
c6 tdc do tang trudng cao nhit (0.28 g/ngay) véi khbi luong trung binh dat 33,66 g/con, c6 téc do
tang truong thdp nhat (0.17 g/con) & mat dd 1000 con/m? véi khdi lugng trung binh 1a 20.89 g/con
sai khac co ¥ nghia thong ké (p < 0,05) giita cac nghiém thuc. Vé ti 1é sng & cac mat do ciing thé
hién su khac biét théng ké véi gia tri P < 0.05, trong d6 mat do 1000 con/m? ¢6 ti 1& sbng thip nhat
la 8%, mat do 600 con/m? ¢ ti |é sdng cao nhat 19% va & mat do 800 con/m? 1a 16%.
Tir khoa: Cé tra, dong vat noi, Pangasianodon hypophthalmus, thuc vat ndi, wong.
EFFECT OF DENSITY ON FOOD SELECTIVITY AND GROWTH RATE
OF TRA CATFISH (Pangasianodon hypophthalmus Sauvage, 1878)
NURSING FROM FRY TO FINGERLING
The objective of this study is to find appropriate feeds in the first 30 days and appropriate
stocking densities from thirty-first day to fingerling for nursing stage of Striped catfish. The study
was conducted at the Center for Applied Science and Technology of Caseamex company (Vinh
Long) and Phu Thuan fish farm of Thuan Hung company (Hau Giang) from March to June, 2015.
The experiment was conducted in 9 ponds (1500 m2/pond) with 3 different densities (600, 800,
1000/m2) and each treatment was repeated 3 times. The average length of striped catfish fry from
artificial reproduction was 0.5 cm/fish. Experimental results showed that natural feed played an
important role in the first 15 days of nursing stage and rotifer was a group that was selected as
initial feed with the highest percentage in terms of frequency of occurrence and percentage rate (%)
in the gastrointestinal tract. Frequency of occurrence and percentage rate (%) ranged from 43.33-
73.33 % and 34.29-84.03 % respectively for 3 different densities. Cladocera and Copepoda were
selected by striped catfish from 6 to 27 days of nursing stage. In the last 3 days of the first nursing
stage (from twenty-seventh to thirtieth day), striped catfish did not eat zooplankton and they ate
almost commercial feed. The results of growth showed that there were significant differences (p <
0.05) between treatments. Striped catfish with stocking density of 600 fish/m2 had the highest
growth rate (0.28g/day) with average weight of 33.66 g/fish while stocking density of 1000 fish/m2
had the lowest growth rate (0.17 g/fish) with average weight of 20.89 g/fish after 120 days of
nursing stage from fry to fingerling. In terms of survival rate, there were significant differences (p <
0.05) between treatments. The survival rate of 1000 fish/m2, 800 fish/m2 and 600 fish/m2 were 8%,
16% and 19%, respectively.
Keywords: striped catfish, zooplankton, Pangasianodon hypophthalmus, phytoplankton,
larvae nursery
Nguwoi phan bién: ThS. Nguyén Hiru Khanh
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NHUNG CAI TIEN TRONG MO HINH NUOI ARTEMIA THAM CANH DUOI TAC PONG
CUA BIEN POl KHI HAU TAI VUNG VEN BIEN SOC TRANG - BAC LIEU

Pham Thi Minh Tric, Pham Quéc Anh Duy, Nguyén Vin Hoa va Nguyén Thanh Long
Khoa Thuy San, Truong Pai Hoc Can Tho

Bién d6i khi hau 1a mot trong nhitng van dé toan cau, anh huong truc tiép dén con nguoi va
thién nhién. Do diéu kién ty nhién thuan lgi, nghé nudi Artemia di duoc hinh thanh va phat trién
manh mé& tai viing ven bién Séc Trang — Bac Liéu tir nhimg ndm 80. Tuy nhién, dudi nhiing tac
dong cua bién doi khi hau nhu: mua dén sém, thiéu nudc vao mua khd, nhiét do thay ddi dot
ngot,... dan dén mot s6 kho khin cho nghé nudi Artemia. Nghién ciru dwoc thuc hién bing cach
phong van truc tiép 60 ho nudi Artemia ngau nhién théng qua bang cau hoi duoc soan sin tai 4 xa:
Vinh Phuéce, Vinh Tan, Lai Hoa (S6c Tring) va Xiém Cang (Bac Liéu) tir thang 05 dén 06/2015
nham tim hiéu nhan thic cia ngudi nudi, ghi nhan nhimg thay déi trong k¥ thuat nudi Artemia dé
thich ¢ng véi hién tuong bién d6i khi hau, dong thoi dua ra danh gia va dé xuat nhitng bién phap
ph hop véi diéu kién thuc té théng qua nhitng budi tap huan, chuyén giao k¥ thuat giita truong dai
hoc va ngudi nudi ciing nhu sy hd tro tir chinh quyén dia phuong. Qua dé, lam co s cho cac nghién
ctu tiép theo va quy hoach phat trién nghé nudi Artemia bén viing trong twong lai. Két qua diéu tra
cho thay, vé thong tin co ban: trinh d6 hoc van c6 25% mu chit, 38.33% cap I, 25% cép 11, 8.33%
cap 111 va 3.34% dai hoc. V& kinh nghiém nudi thi c6 18.33% ho dan c6 kinh nghiém nudi tir 5 nim
tro 18n, 81.67% ho dan cé kinh nghiém nudi trén 15 ndm. Vé bién doi khi hau: c6 35% ho nudi biét
BDKH, trong d6 c6 85% ho dan cam nhan thoi tiét ngay cang nong 1én. Trong khi do, co dén 73%
ho dan két luan rang kho khan 16n nhat anh huéng dén nghé nudi Artemia la do thoi tiét, con lai la
do nguédn nuée bi & nhidm. Khi nhiét d6 méi trudng qua cao, c6 100% ho nubi chi dong cap thém
nudc vao ao, trong d6 c6 4% ho dan vira cap thém nudc vira thém ure va vira lam méi che. Trong
khi d6, c6 25% ho dan 1a cho tha nudi & d6 man dudi 70 %o, 12% ho dan chi dong trir nudc san &
ao chira dé tiét kiém thoi gian tao nudc man khi mua két thiic muon.

Tir khoa: Artemia, bién doi khi hau, ky thuat nudi, viing ven bién.

IMPROVEMENT OF ARTEMIA INTENSIVE CULTURE UNDER EFFECT
OF CLIMATE CHANGES IN COASTAL AREAS SOCTRANG-BACLIEU PROVINCES

The weather change is one of the global problem that affects human and nature directly.
Because of advantageous nature conditions, Artemia culture was formed and developed at Soc
Trang — Bac Lieu coastal since 1980. However, under the weather change such as: early coming
rain, water shortage, suddenly change temperature,... lead to many difficulties to Artemia culture.
The survey was done by interviewing directly 60 households through the questionaire at 4 towns:
Vinh Phuoc (Soc Trang), Vinh Tan (Soc Trang), Lai Hoa (Soc Trang) and Xiem Cang (Bac Lieu)
from May to November 2015 to study about the awareness of people, record some modification in
Artemia culture techniques to deal with unusual weather. Besides, the survey gave the evaluation
and strategic solution to adapt practical conditions through training, technical conversion between
the college, people and governmental institutions. The result showed that: there were 25% illiterate,
38.33% primary, 25% secondary school, 8.33% high school and 3.34% college; about aquaculture
experience: 18.33% for more than 5 years, 81.67% for more than 15 years; about understanding the
climate change: 35% of households knowing the climate change, in which 85% of households
feeling the global warming. 73% of households thought that weather is the most difficulty in
Artemia culture, the remaining thought polluted water instead. 100% households added water into
the pond, 4% not only added water but also added urea and made a cover the pond when meeting
high temperature. 25% of households began stock at below 70 ppt, 12% of households stored
available salt water.

Key words: Artemia, climate change, aquaculture techniques, coastal area

Nguwoi phan bién: TS. Pao Vin Tri
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SU'DUNG DICH CHIET BACH HOA XA (Plumbago zeylanica L.)
TRONG UONG AU TRUNG TOM CANG XANH (Macrobrachium rosenbergii)

Nguyén Lé Hoang Yén, LAm Son Minh
Khoa Sinh hoc tng dung, DH Tay Do

Nghién ctru duoc thuc hién nhim danh gia su anh huong phuong phap tach chlet va lidu
lwong dich chiét Bach hoa xa (BHX) duoc b sung trong nudc nudi 1én sy phat trién cua au triung
tom cang xanh. BHX dugc chiét xuit bang 2 phuong phap: (i) dun la BHX véi nudce cat va (ii)
ngam 14 BHX trong con 70 %. Liéu luong dich Chlet BHX bé sung trong nudc wong nudi au tring
t6m cang xanh: 0 (ddi ching), 200, 300 va 400g/m? véi mat do 4u trung 1a 60 con/L trong thing
nhyua (V = 60 L). Két qua thi nghiém cho thdy, ty 1é séng cta 4u tring tdm chuyén sang giai doan
postlarvae (PL) cao nhat duoc ghi nhan & 16 thi nghiém dwoc bd sung véi 400g dich chiét BHX/m®
bang phuong phap ngdm BHX trong con (65 + 2%) khéc biét c6 nghia thong ké so v6i 16 ddi ching
(19 + 2%) va céac 16 thi nghiém cd bd sung BHX con lai (tir 25 + 3% dén 46 + 6%). Hon nira, 4u
triung & cac 16 thi nghiém co b sung dich chiét BHX déu khong bi nhidm ngoai ky sinh (nhom
Vorticella va Zoothamnium) so véi 6 d@oi ching c6 ty 1é nhiém 1a 16,7%. Nhu vy, bo sung dich
chiét BHX trong nudc wong da tang ty 1€ song cua au trung khi Chuyen sang giai doan PL va giam
nguy co nhiém maot s6 nhdm ngoai ky sinh gép phan ting ning suat trong wong 4u trung tom cang
xanh.

Tuw khéa: Bach hoa xa (Plumbago zeylanica), con 70%, ngoai ki sinh, tdm cang xanh
(Macrobrachium rosenbergii), wong au trung

USING EXTRACTED SOLUTION FROM Plumbago zeylanica L.
ON Macrobrachium rosenbergii LARVAL REARING

Nguyen Le Hoang Yen, Lam Son Minh
Applied Biology Faculty - University of Tay Do

The study was conducted to assess the influence of the extraction method and a dosage
extract from Plumbago zeylanica be added in rearing water in the development of Macrobrachium
rosenbergii larvae. Plumbago zeylanica was extracted by two methods: (i) boiling in distilled water
in 98°C and (ii) soaking in ethanol 70 %. Solution Plumbago zeylanica used of four dosages 0
(control), 200, 300, 400g/m°. Density of larvae in rearing was 60 individuals/L on plastic tank (60
liter/tank). The results showed that the survival rate of larvae in the treatment with 400g/m?
extracted solution by soaking in ethanol 70% was 65 £ 2%, significant difference in comparison
with the control treatment (19 £ 2%) and the others (25 + 3% to 46 = 6%). Furthermore, the larvae
in all treatments with extracted solution indicated no parasitic (Vorticella and Zoothamnium),
compared with the control treatment have infection rate was 16,7%. Thus, added extracted solution
Plumbago zeylanica in larval rearing water helped increase the survival rate of postlarvae, reduce
the risk of certain groups of ectoparasites, contribute to increased productivity in the
Macrobrachium rosenbergii larvae rearing.

Keywords: Plumbago zeylanica, Ethanol 70%, Ectoparasites, Macrobrachium rosenbergii,
Larval rearing

Nguoi phan bién: TS. Trwong Qudc Thai
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PHAN 111

CONG NGHE SINH HQOC VA CHON GIONG
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NGHIEN CUU KHAO SAT TOC PO TANG TRUONG, Ti LE SONG,
HE SO THUC AN VA THANH THUC CUA TAM QUAN PAN CA CHEM
(Lates calcarifer) TAI VIET NAM
Nguyén Khic Pat, Trueong Ha Phuwong
Vién Nghién cau Nudi trong thay san 111

Nghién cuu nay khdo sat sy tang truéng cua 8 quan dan ca chém khac nhau ¢ Viét Nam. Ca
gidng co chiéu dai 7-15 cm thudc 4 quan dan tu nhién va 4 quan dan nhén tao duoc thu thap tr cac
tinh Hai Phong, Khanh Hoa, Viing Tau va Kiéng Giang. Két qua nghién cuu chi ra rang cac quan
dan ty nhién c6 téc do tang truong cao hon cac quan dan nhan tao trir quan dan Ving Tau nhan tao.
Téc d6 tang trudng ngay theo chiéu dai (DLG) va khdi luong (DWG) cua cac quan dan nghién ciru
c6 su sai khac co y nghia thong k&. DWG cua quan dan Viing Tau ty nhién, Viing Tau nhan tao,
Khanh Hoa ty nhién cao hon 5 quan dan con lai. Sy khac biét khong co ¥ nghia thong ké vé gia tri
DWG cua 3 quan dan Kién Giang ty nhién, Hai Phong tu nhién va Khanh Hoa nhan tao. DWG cua
cac quan dan Kién Giang nhén tao, Khanh Hoa nhan tao, Hai Phong nhan tao thap hon c6 y nghia
thdng ké vai cac quan dan ty nhién va Viing Tau nhan tao. DLG cua cac quan dan Viing Tau tu
nhién, Khanh Hoa tu nhién, Hai Phong tu nhién, Kién Giang tu nhién va Viing Tau nhéan tao khéng
c6 su khéc biét co y nghia théng k. DLW cua quan dan nhéan tao: Khanh Hoa, Kién Giang, Hai
Phong thap hon ¢ ¥ nghia so v6i Viing Tau tu nhién, Khanh Hoa ty nhién va Viing Tau nhan tao,
tuy nhién lai khong c6 y nghia théng ké khi so sanh vai 2 quén dan ty nhién Kién Giang va Hai
Phong.H¢ 50 thirc an khi sy dung ca tap trong nghién cau nay rat cao tir 3,90 — 4,99. Ti 1é séng cao
& tat ca 8 quan dan (>85%) sau 17 thang nuoi 16ng.

Tir khoa: ca chém, Lates calcarifer, quan ddn, tang trieong, ty 1é song, hé so thice dn

INVESTIGATING GROWTH PERFORMANCES, SURVIVAL RATE,
FOOD CONVERSION RATIO AND MATURATION OF EIGHT DIFFERENT
POPULATIONS OF ASIAN SEABASS (Lates calcarifer) IN VIETNAM
Nguyen Khac Dat, Truong Ha Phuong
Research Institute for Aquaculture No.3
This study was to investigate growth performance of 8 different Asian seabass (Lates
calcarifer) populations in Vietnam. Fingerlings of length ranging from 7 to 15 cm were collected
from four wild and four hatchery populations in Hai Phong, Khanh Hoa, Vung Tau and Kien Giang
provinces. Results showed that wild populations tend to grow faster than hatchery populations in
the same location, except for the hatchery population in Vung Tau. There were significant
differences in DLG and DWG among fish stocks. DWG values of wild Vung Tau, hatchery Vung
Tau, wild Khanh Hoa stocks were significantly higher than those of other five stocks. There was no
significant difference in DWGs among three stocks of wild Kien Giang, wild Hai Phong, and
hatchery Khanh Hoa. The DWGs obtained from hatchery Hai Phong, hatchery Kien Giang and
hatchery Khanh Hoa were significantly lower than those of fish from all wild populations and
hatchery Vung Tau. DLGs did not follow the same trend as DWG, DLG values of wild Vung Tau,
wild Khanh Hoa, wild Kien Giang, wild Hai Phong, and hatchery Vung Tau did not differ
significantly. The DWG values of hatchery Khanh Hoa, hatchery Kien Giang, hatchery Hai Phong
were significantly lower than those of wild Vung Tau, wild Khanh Hoa and hatchery Vung Tau, but
did not differ significantly compared to the two wild stocks of Kien Giang and Hai Phong. The
SGRs followed the same trend as the DLGs, the highest SGR was achieved from wild VVung Tau,.,
There was no significant difference with fish from wild Khanh Hoa, wild Kien Giang, wild Hai
Phong and hatchery Vung Tau. Hatchery stocks of Khanh Hoa, Kien Giang, and Hai Phong were
significantly lower than those fish from wild stocks of Vung Tau, Khanh Hoa and hatchery Vung
Tau. Food conversion rates (FCR) were relatively high ranging from 3.90 to 4.99. The survival rate
was high in all populations (>85%) over period of 17-month cage culture.
Keywords: seabass, Lates calcarifer, population, growth rate, survival rate, FCR
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DANH GIA QUA TRINH TAI TAO RUQT CUA HAI SAM
(Aposchoticus japonicus) KHI CHO AN CAC LOAI RONG BIEN KHAC NHAU

Pham Trwéng Giang', Yong-Ki Hong’
lvién Nghién cau Nudi trdng thay san 111
2pukyong National University, Republic of Korea

Hai sam Aposchoticus japonicus 1a loai dic san c6 gia tri kinh té cao, gia tri dinh dudng
dugc xép vao hang “cao lwong my vi”, trong d6 rudt hai sam cd gié tri dinh dudng cao hon co thit
bén ngoai. Rudt hai sam dugc sir dung rong rai ¢ Nhat Ban (Konowata) va Han Q_uéc. Hai sam
duoc nudi tai cic ao dia va st dung rong bién twoi hoic mun ba phan hay tir rong bién va cét bién
lam thirc &n. Dic biét theo ban nang tw nhién cua hai sam thuong thai rudt dé tu vé chay trén ké tha,
sau thoi gian ngdn toan bo rudt duoc tai sinh lai. Dua trén co so d6, dé danh gia qua trinh tai tao
rudt cua hai sam dé tai da sir dung 22 loai rong bién phé bién két hop véi cat bién 1am thire an cho
hai sam. Kich c& hai sam thi nghiém trung binh dat 29,0 + 3,5gram, két qua nhém hai sam thi
nghiém st dung thirc an tir loai rong Ecklonia cava cho két qua cao nhét voi ty 1é dat 0,109 +
0,01gram/gram, Corallina pilulifera la 0,072 + 0,008 gram/gram va Hizikia fusiformedat 0,065 *
0,01 gram/gram Vi c6 thé trong cac loai rong nay ndng do phlorotanin cao. Trong khi nhém thuc an
rong bién cho ty I¢ tai sinh thap nhat 1a Ulva pertusa, Hypnea pannosa va Lomentaria catenata
tuong rng 1a 0,0165 + 0,004 gram/gram, 0,0156 + 0,003 gram/gram va 0,0121 + 0,0034 gram/gram.
Thire 4n 1am tir 16 loai rong con lai cho ty 18 tai sinh ruot & mac trung binh. Két qua nghién cau
chang to cac hop chat sinh hoc nhur phlorotanin c¢é trong rong bién cé tac dung hiéu qua trong qué
trinh tai sinh ruot cua hai sam.

Tir khoa: hai sam, Aposchoticus japonicus, logi thdi, phlorotanin, rong bién, tai sinh

EVALUATION OF SEA CUCUMBER (Aposchoticus japonicus)
GUT REGENERATION FED WITH DIFFERENT SEAWEED DIETS

Pham Truong Giang®, Yong-Ki Hong?
'Research Institute for Aquaculture No 3, Nha Trang, Vietnam
2pukyong National University, Republic of Korea

Sea cucumber Aposchoticus japonicus is one of the economically high-value species with
high nutriment as specialty. Among the different edible body parts of sea cucumber, the intestine is
higher nutriment than their body wall. It is used widely in Japan (Konowata) and Korea. Sea
cucumber cultured in the pond that utilize fresh and detritus seaweed, and organic humus as their
feed. It occurs in the wild that when sea cucumber face with physical, chemical or environmental
stresses or threat of predation, they will release their gut to escapeand and the viscera will be
recovered some day later. Therefore, to evaluate gut regeneration process, 22 common different
species seaweed mixed with sand were used for sea cucumber feed. Average body weight of sea
cucumber in the experiment was of 29.0 £+ 3.5 gram. The result showed that gut regeneration weight
ratio was highest in groups fed with Ecklonia cava reached, 0.109 + 0,01gram/gram; Corallina
pilulifera was 0.072 + 0.008 gram/gram and Hizikia fusiforme was 0.065 £ 0.01gram/gram, due to
high phlorotanin content in these seaweed. The opposite trend was observed in lowest group with
Ulva pertusa was 0.0165 = 0.004gram/gram, Hypnea pannosa was 0.0156 + 0.003 gram/gram and
Lomentaria catenata was 0.0121 + 0.0034gram/gram. In other treatments, animals fed with
remaining sixteen seaweeds were observed at not very remarkable ratios. This study demonstrated
that biological compounds such as phlorotanin in seaweed may have an important effect in the gut
regeneration of sea cucumber.

Key words: seaweed, sea cucumber, Aposchoticus japonicus, phlorotanin, release, regeneration
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NGHIEN CUU LUA CHON CHAT KHU TRUNG THICH HQP
TRONG NUOI CAY MO RONG SUN Kappaphycus alvarezii, Doty

Pham Thi Mit, Pao Duy Thu, Nguyén Vin Nguyén
Vién Nghién ctru Hai san

Trong nudi cay mé rong sun, tao vat liéu ban dau sach 1a budc vo cling quan trong. Bai bao
nay trinh bay két qua nghién ciu lya chon chat khir tring hiéu qua trong nudi Cay mo S¢0 & rong
sun Kappaphycus alvarezii trén co sé bé tri thi nghiém so sanh tac dong caa cac hdn hop chét khir
trung khac nhau (khang sinh nguyén chét cua hang Sigma, khang sinh tong hop lam duoc pham,
Javen). Két qua nghién ctru cho thay, xir Iy mau bang khang sinh Sigma nguyén chit cho ty 1é mau
sach rat cao (95,83%) nhung ty 1&é md seo hinh thanh thip nhat (20,83%). V&i mau xu ly bang
khéng sinh téng hop 1am dugc phiam cho ty 16 mau sach trung binh 1a 62,96% va ty 1& hinh thanh
mo seo trung binh 1a 31,02%. Xt ly mau bang Javen (sodium hypochloride) mac du cho ty 18 mau
sach khong cao nhu cac hop chat khang sinh (dat 58 ,33%) nhung cho ty I¢ mO seo cao nhat
(95,83%). Nhu vay, xtr ly mau bang Javen cho hi¢u qua t6t nhat so vai cac loai chat khac. Ngoai ra,
xt ly bang Javen rat ngan thoi gian xt Iy mau va tiét kiém chi phi.

Tir khoa: cam ing md seo, Kappaphycus alvarezii, khang sinh, nudi cay md, Javen

STUDY ON THE SELECTION OF EFFECTIVE DISINFECTANTS IN TISSUE CULTURE
OF COTTONI SEAWEED, Kappaphycus alvarezii, Doty

Pham Thi Mat, Dao Duy Thu, Nguyen Van Nguyen
Research Institute of Marine Fisheries

In Kappaphycus alvarezii tissue culture, preparing original materials with purification is an
extremely important step. This paper presents how to select an effective disinfectant in K. alvarezii
tissue culture by testing Sigma antibiotics, pharmaceutical antibiotics, sodium hypochlorite (Javen
solution). The results showed the samples treated with pure Sigma antibiotics, had the highest rate
of sterilized samples (95.83%) and the lowest rate of callus induction (20.83%). For the treatment of
pharmaceutical antibiotics, the rate of sterilized samples was 62.96% and the callus induction rate
was 31.02%. Although the rate of sterilization in the treatment with Javen was not comparable to
other treatments (only 58.33%) but its callus induction rate was highest (95.83%). In conclusion,
using Javen to prevent bacterial contamination in K. alvarezii tissue culture is the best selection.
Besides, it also saves time and expenses in sample preparation.

Keywords: antibiotics, callus induction, Kappaphycus alvarezii, Javen, seaweed tissue culture
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TOC PO TANG TRUONG VA TY LE SONG CUA CAC TO HQP LAI TOM THE CHAN
TRANG (Penaeus vannamei Boone, 1931) TAlI KHU VUC NAM TRUNG BOQ

Dinh Cong Trir, Nguyén Hiru Hung
Vién Nghién ctru nudi trong thuy san 111

Tom the chan tréng 1a ddi twong nudi ¢6 gia trj kinh té cao. Tuy nhién, hién nay chat luong
gidng dang giam dan. Muyc tiéu cua nghién ciru 13 tim ra duoc cac t6 hop lai tét nhat dé san XUt
tém bd me chit lugng cao tai Viét Nam. Nghién ciru danh gia téc do tang truong va ty 16 song cua
cac dong tom thé chan trang (Penaus vannamei Boone, 1931) duoc thuc hién trong nam 2014.
Nguén vt liéu ban dau 1a 37 t6 hop lai dugc san xuit tir 7 quén dan t6m c6 ngudn gdc khac nhau.
Cac t6 hop dugc nudi riéng 1é tir PL12 dén PL30, sau d6 dugc ban dau bang mau huynh quang. Cac
t6 hop lai dugc nudi chung trong cac ao thi nghiém dén kich c& thuong pham Két qua cho thiy su
tang truong khac nhau gitra cac t6 hop lai, trong d6 cac t6 hop lai 4 va 16 c6 téc do tang truong cao
nhét va sai khac co ¥ nghia théng ké véi cac to hop lai con lai (p<0,05). Cac t6 hop lai 1, 2 va 3 co
téc do ting truong tlep theo va sai khac co ¥ nghia so véi cac t hop lai con lai (P<0,05). Téc do
tang truong thap nhat & nhdm tém thuoc to hop lai 35 va co su sai khac so vaéi cac nhdm tdm khéc
(P<0,05).

Tir khoa: to hop lai, tdm thé chan trang, toc do ting trieong, ty 16 séng

GROWTH AND SURVIVAL RATE OF HYBRID WHITE LEG SHRIMP (Penaeus
vannamei Boone, 1931) IN SOUTHERN CENTRAL VIETNAM

Dinh Cong Tru, Nguyen Huu Hung
Research Institute for Aquaculture No.3

White legg shrimp is the highly economic species. However, current seed quality is
declining. The objective of the study was to find the best hybrid combinations to produce high
quality broodstock in Vietnam. The study assessed growth and survival of diferent hybrid of white
legg shrimp (Penaeus vannamei Boone, 1931) conducted in 2014. The original materials were 37
hybrid combinations which were produced from 7 different shrimp populations. The combinations
were separately kept from PL12 to PL30, then tagged with fluorescent colours. Hybrid
combinations were cultured in the experimental ponds to market size. Evaluation results showed
that there were significantly different growth peromances among hybrid combinations. The highest
growth rate in weight was found in hybrid combinations number 4 and 16 (p<0,05), followed by
hybrid combinations number 1, 2, 3 with significant differences from those of other combinations
(p<0,05). The lowest growth rate was found at the hybrid combination number 35 with a significant
difference from the other combinations (p<0,05).

Keywords: growth, hybrid combination, survival rate, white leg shrimp
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ANH HUONG CUA HAI HE THONG NUOI SINH KHOI VI TAO Thalassiosira weissflogii
(GRUNOW FRYXELL HASLE 1977): MASS VA PHOTO O CONG TY
CO PHAN CHAN NUOI C.P VIET NAM

V6 Thi Hoang Yén, Ton That Chat
Truong Pai hoc Nong Lam, Pai Hoc Hue

Thalassiosira weissflogii a loai tdo c6 gia tri dinh dudng dang dwoc nghién ciu nudi sinh khéi véi
khoi luong 16n va nhan rong o nhiéu dja phuong gop phan phuc vu nghe nudi thuy san. Viéc lua
chon hé théng nudi sinh khéi tao cé hiéu qua 1a can thiét nham tang chét luong tao va hiéu qua kinh
té. Hai phuong phap nuéi sinh khdi tao Mass va Photo cho két qua khac nhau vé, mat do cuc dai,
kich thudc tao, do hoan hao té bao, su blen dong nhiét do, pH, su nhidm tap chat, vi khuan va niang
suit san xuat. Trén cling mot dién tich, mdi nam lwong tao san xut ra tir hé thong tao Mass cao hon
tao Photo. Nam 2010, thu dwgc 33 nghin tin tao tir hé thong Mass va 25 nghin tan tir Photo; tir
2011-2014, lwong tao dugc san xuat tir hé thong Photo van thap hon so véi san xuét trong hé théng
Mass, khéi luong chénh léch tir 10 — 15 nghin tin. Vi vay, can nghién ctu tim phuong phap giam
kinh phi dau tu trong khau thiét ké dan nuoi Photo dé viéc nhan sinh khéi vi tao Thalassiosira
weissflogii dat hiéu qua cao, chit luong tao tét, 1am thic dn phuc vu nghé nudi tdm chan tring &
Viét Nam.

Tir khoa: Thalassiosira weissflogii, hé théng Mass, Photo

EFFECTS OF THE TWO BIOMAS RAISING SYSTEMS ON MICROALGAE
Thalassiosira weissflogii (GRUNOW FRYXELL HASLE 1977): MASS AND PHOTO IN
C.P VIETNAM LIVESTOCK COMPANY

Vo Thi Hoang Yen, Ton That Chat
University of Agriculture and Forestry, Hue University

The Thalassiosira weissflogii is well used in aquaculture due to its high nutritional value.
This species is being studied on the technology of large scale - biomas culture which is applied in
many localities. The selection of an effective microalgae biomass production system is necessary to
improve its quality and economic efficiency. The two methods of microalgae biomass culture, Mass
and Photo, give different results in maximum density, size, quality, temperature fluctuation, pH,
impurity and productivity. In the same area, the yearly yield of Thalassiosira weissflogii produced
by Mass system is higher than that by Photo system. In 2010, the production obtained by Mass
system was 33.000 tons while only 25.000 tons by Photo system; similarly from 2011 — 2014 this
result was still presented, the difference in production obtained between the two culture systems
ranged from 10.000 — 15.000 tons. Therefore, it is necessary to find solutions to reduce investment
cost in designing Photo raising frame and to improve the efficiency, higher quality in mass
production of Thalassiosira weissflogii microalgae in Vietnam.
Key words: Thalassiosira weissflogii, Mass, Photo system
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ANH HUONG CUA MOT SO LOAI THU'C AN BPEN TOC PQ TANG TRUONG
VA TY LE SONG CUA CA BONG TUQNG (Oxyeleotris marmorata Bleeker, 1852)
GIAI POAN CA HUONG

Pham Thi Anh, Bui Thi Thuy Nhung
Dbai hoc Nha Trang

Thi nghiém nghién ctru anh huéng cua mot sb loai thirc an dén tang truong va ty 18 sdng cua ca
bbng twong giai doan c4 hwong dugc thuc hién trong 8 tuan. C& c4 st dung cho thi nghiém la 1,08 +
0,32g; 4,713 + 0,374 cm/con, ca dugc cho 4n 2 lan/ngay. Thi nghiém dugc tién hanh v6i 3 nghiém
thirc thirc an 13 trin chi, c4 tap va thirc n ché bién, mdi nghiém thic duoc lip lai 3 1an Vo1 mat do
30 con/bé (V= 100L). Két qua thi nghiém cho thdy thtrc an trun chi c6 anh huéng dén toc do tang
truong va ty 18 sbng & ca bong tuong giai doan ca huong. Cé cho an thirc an trun chi c6 téc do tang
truong cao nhit voi We: 1,97 + 0,45g; WG: 82,4 + 4,21% va ty Ié song dat 86,67%. Khong co su
sai khac vé ty 18 séng gitta nghiém thirc tran chi va ca tap (86,67 £ 12,34% va 90 + 5,77%), tuy
nhién cé sy sai voi nghiém thuce thic an ché bién.

T khoa:

EFFECTS OF THREE DIFFERENT FEED TYPES ON GROWTH PERFORMANCE AND
SURVIVAL RATES OF MARBLE GOBY (Oxyeleotris marmorata) JUVENILES

Pham Thi Anh, Bui Thi Thuy Nhung
Nha Trang University

Effect of three different foods on the growth performance and survival rate of marble goby fishes
was investigated during eight weeks. The mean weight and length of fish used for experiments was
1,08 £+ 0,32g; 4,713 £ 0,374 cml/fish, respectively and they were fed twice daily. Three treatments
dietary were applied including tubifex, trash fish and mixed diet each had three replicates (30 fish
per tank). The results of this study showed the effect of dietary on growth and survival rate of late
larval stages. The young marble goby fed on tubifex showed the highest performance with We:
1,97 + 0,45g; WG: 82,4 + 4,21% and the survival rate of 86,67%. The survival has no differences
between tubifex and trash fish treatment but they are significant different from the mixed diet
treatment.

Keywords:
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‘ ANH HUONG CUA THAY THE BQT CA VA DAU CA
BANG NGUYEN LIEU THU'C VAT TRONG THU'C AN DPEN BIEU HIEN
CUA CAC SELENOPROTEOME TREN CA HOI PAI TAY DUONG
(Salmo salar L.) GIAI POAN THUONG PHAM

Pam Thi My Chinh', Monica B. Betancor?, Douglas R.Tocher”
‘ lvien nghién cau Nu0| trdng thuy san 1
2Vién nghién cttu Nudi trong thay san, Pai hoc Stirling, Scotland, Vuong Qudc Anh

Viéc thay thé bot ca va dau cé bang nguyén liéu thuc vat ngay cang tro nén phd bién trong san XUt
thire an nham phat trién nganh nuoi trdng thuy san theo hudng ben viing. Tuy nhién, ngudn nguyén
licu thay thé lai thiéu hut ngudn axit béo can thiét va mot sé khoang vi luong nhu Selen (Se).
Nghién ctu dugc thuc hién nham danh gia anh huong cua viéc thay thé bot ca va dau ca bang
nguon nguyén ligu thuc vat dén thanh phan axit béo, ham luong Se va mic do biéu hién cua cac
selenoproteome trén c& Hoi Dai Tay Duong tir giai doan 100g dén 3000g. 3 nghiém thuc thirc an sir
dung bét c4, dau ca theo ty I giam dan va ngudn nguyén liéu thuc vat theo 'ty 1€ tang dan. Thu mau
co thit c& & cudi mdi giai doan nudi dé xac dinh ham Iuong lipid, Se tong sé va thanh phan axit béo.
Ham luong Se duoc xac dinh trén 6 co quan gdm ndo, co thit, gan, mang, rudt va than. Biéu hién
ctia cac selenoproteome duoc thuc hién trén ndo va gan. Két qua da chi ra rang, viéc thay thé dau ca
bang dau thyc vat trong thirc an c6 anh hudng dén thanh phan axit béo trong co thit véi viéc giam
20:4n-6, 20:5n-3 va 22:6n-3 khi ty I¢ thay thé cang cao. Ham luong Se cao nhét & gan, tiép dén la
than va thap nhat & ndo va mang. Ham lugng Se trong co thit giam khi ty 1é thay thé bot ca cang
cao. Biéu hién cua céc selenoproteome: glutathione peroxidase (GPX4b), tRNA selenocysteine
associated protein 1 (SECp43) va superoxide dismutase (SOD) chi c6 su khac biét trong ndo, khdng
tim thay sy khéc biét c6 ¥ nghia théng ké trong gan.

Tir khoa: Axit béo, biéu hién gene, ca Hoi Pai Ty Duong, nguyén liéu thuc vat, selen,
selenoproteome

EFFECTS OF REPLACING FISH MEAL AND FISH OIL BY PLANT MATERIAL IN
FOOD TO INDICATE SELENOPROTEOME OF THE ATLANTIC SALMON (Salmo salar
L.) IN GROW-OUT STAGE

Dam Thi My Chinh*, Monica B.Betancor?, Douglas R.Tocher?
'Research Institute for Aquaculture No.2
2 Research Institute for Aquaculture, Stirling University, Scotland UK.
To sustain the growth in aquaculture, vegetable oils (VO) and meals (VM) are used nowadays to
formulate aquafeeds. However these sources lack of essential fatty acids and micronutrients such as
selenium (Se) that occur naturally in marine ingredients. Atlantic salmon (Salmo salar L.) post -
smolts were fed three commercial based sets of diets with increasing levels of VO and VM over 9
months. The Norwegian Quality Cut (NQC) was collected at the end of each phase of the trial to
determine total lipid and fatty acid composition. Along with samples of NQC, brain, kidney, gill,
intestine and liver were examined for total Se. Expression of genes of interest were conducted on
brain and liver. Fatty acid composition of flesh generally reflected that of the diet, with decreases in
20:4n-6, 20:5n-3 and 22:6n-3 when VO and VM substituted fish oil (FO) and fish meal (FM). Liver
had the highest Se levels, followed by head kidney whereas the lowest contents were found in brain
and gill. NQC Se concentration decreased with high substitution levels. Only brain showed
significant differences on glutathione peroxidase (GPX4b), tRNA selenocysteine associated protein
1 (SECp43) and superoxide dismutase (SOD) expression, whereas no significant regulation was
found in liver.

Keywords: Fatty acid, vegetable oil, Atlantic salmon (Salmo salar L.), selenium , selenoproteome
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ANH HUONG CUA DHA TRONG LAM GIAU GIUN NHIEU TO (Polychaeta)
LEN CHAT LUQNG TOM THE CHAN TRANG BO ME
(Litopenaeus vannamei. Boone, 1931)

Nguyén Vin Diing, Truong Ha Phwong
Vign nghién ciru Nudi trong Thuy san 111

Hiéu qua nudi v thanh thyc tdm thé chan trang b me khi cho an 3 khau phan thirc an 1a giun nhiéu
to dugc 1am giau c6 chira ham lwgng DHA khac nhau lan luot 3%, 2%, 1% va déi chimg khong sir
dung chat 1am giau_(thi nghiém: Ex1, Ex2, Ex3) trong thoi gian 90 ngay thi nghiém. Tom bd me
cho an véi khau phan in 3% DHA lam giau trong giun nhiéu to cho thay stc sinh san cao hon. Ty
Ié ng dat cao nhat ¢ khau phan thirc an sir dung 3% DHA lam giau, ¢ thi nghiém cho an voi khau
phan 2%, 1% cho ty I¢ thap, tuong ty nhu d6i ching. Viéc 1am tang ham luong DHA lam giau cho
giun nhiéu to trong khau phan an cta tdm b me cai thién duoc chit lugng au trung tom. Két qua
cho thay viéc bo sung lam giau bang DHA cho giun nhiéu to trong khau phan an cta tdm bé me c6
tac dong tich cuc d&én chat lwong tdm bd me.

Tir khoa: Chét lugng 4u tring, DHA, giun nhidu to, sic sinh san, tom bé me, ty 1 ng.

EFFECT OF DHA LEVELS ON POLYCHEATE IN BROODSTOCK DIET OF WHITE
LEG SHRIMP (Litopennaeus vannamei. Boone, 1931)

Nguyen Van Dung, Truong Ha Phuong
Research Institute for Aquaculture No.3

The effect of feeding three experimental polychaete diets (Ex1, Ex2, Ex3) containing different
levels of DHA 3, 2, 1 percentages and non — enriched DHA (control), respectively, during of 90-
day feeding trial. The broodstock shrimp fed the diet with 3% DHA enriched showed significantly
higher fecundity and hatching rate was highest (p<0.05), whereas hatching rates were similar fed
diets of Ex2 and Ex1. Increasing levels of DHA enriched on polychaeta in broodstock diet resulted
in improvement of larval quality. The results of this study showed that DHA enriched on polychaeta
in broodstock diet has positive effects on broodstock quality.

Keywords: DHA, fecundity, hatching rate, larval quality, shrimp broodstock, polychaeta
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ANH HUONG CUA THU'C AN CO HAM LUQNG PAM KHAC NHAU
LEN TANG TRUONG VA TY LE SONG CUA CA TRE VANG
(Clarias macrocephalus) GIAI POAN CA BOT LEN CA GIONG

‘ Lé Thi Gim* va Tran Ngec Tuyén?
! Sinh vién dai hoc nganh Nudi trong thiry san - Khoa Sinh hoc ¢ng dung - Truong Dai hoc Tay Do
“Giang vién Khoa Sinh hoc tng dung - Trudng Pai hoc Tay Do

Nghién ctru duoc thuc hién tai trai san xuat giéng thuy san phuong Phi Thi, quan Céi Ring, thanh
phdé Can Tho. Muc tiéu nghién ciru nham xac dinh nhu cau dam trong thirc an cua cd Tré vang giai
doan cé& bot 18n ca giéng. Thi nghiém duoc bé tri ngau nhién vai 03 nghiém thac, mai nghiém thic
l3p lai 03 1an (cung mot thoi gian). C& Tré vang (18,1mg) duoc wong trong thung nhwa thé tich 25L
nuéc, mat do 5 con/lit, thoi gian thi nghiém 10 tuan. Trong thi nghiém nay, ba loai thirc an tuong
g v6i ba ham luong dam tong sb (30%, 35% va 40%) dugc thi nghiém nham danh gi anh huéng
cua thire an c6 ham lugng dam khéc nhau 1én tang truéng va ty I¢ Séng cua ca Tré vang. Cac chi
tiéu theo doi cua hghién cau gom Ty lé séng, téc do ting truong vé khéi luong va chiéu dai cua ca
va hé So FCR. Két qua chi ra rang ca Tré vang duoc wong bang thirc an ¢6 ham lugng dam 40% cho
ty 1¢ sdng va ting truong vé khdi luong va chidu dai cao hon c6 y nghia (p< 0,05) so véi ¢4 & cac
nghiém thtc con lai. Ngoai ra, chi s6 FCR dat thip nhat ¢ nghiém thitc ca an thirc dn mac dam
40%. Nhu cau dam cua ca Tré vang (18,1mg) 1a 40%.

Tir khoa: Khau phan, nhu cau dam, ting trudng, thirc an, ty I¢ séng.

EFFECT OF FEEDING DIFFERENT DIETARY PROTEIN LEVELS ON GROWTH AND
SURVIVAL RATE OF BROADHEAD CATFISH (Clarias macrocephalus)
FROM FRY TO FINGERLINGS STAGE

Le Thi Gam* and Tran Ngoc Tuyen?
!Student of Aquaculture — Applied Biology Faculty — Tay Do University
2 Lecturer of Applied Biology Faculty — Tay Do University

The study was conducted at fish hatchery that located in Phu Thu ward, Cai Rang district, Can Tho
city. The objective of this study was to determine dietary protein requirement of the broadhead
catfish from fry to fingerling stage. The experiment was randomly set up with 3 treatments, each
treatment was replied three times (the same time). The broadhead catfish (18.1mg) was nursed in
the croncrete tanks (25L) with the density of 50 fish/L for the duration of 10 weeks. In this study,
three kinds of feed correspond to three total protein levels (30%, 35% and 40%) were tested in order
to evaluate the effect of feeding different protein levels on growth and survival rate of the
broadhead catfish. The parameters such as survival rate, mean weight gain and mean length gain,
FCR were observed in this study. The result showed that the broadhead catfish was fed on diets
contained 40% protein gave significantly (p< 0.05) higher level of mean weight and length gain and
survival rate compared to those of other treatments. In addition, the lowest FCR was gained by
feeding pellet feed of 40% protein. Protein requirement of the broadhead -catfish (C.
macrocephalus) (18.1mg) was 40% CP.

Keyswords: Dietary, protein requirement, growth, feed, survival rate.
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ANH HUONG CUA HON HQP POLYSACCHARIDE CHIET XUAT TU' RONG MO
(Sargassum microcystum) PEN TANG TRUONG VA TI LE SONG CUA CA TRA
(Pangasianodon hypophthalmus)

Tran Trung Giang, Dwong Thi Hoang Oanh va Huynh Truong Giang
Khoa Thuay san, Truong Pai hoc Can Tho

Nghién ctru anh huong cua hén hop polysaccharide chiét xuat tur rong mo S. microcystum lén tang
truong va ti 1é sdng cua ca tra P. hypophthalmus qua viéc b sung ngudn dudng chat nay vao trong
thirc an cua ca. Thi nghiém s& duoc bd tri véi 50 cé tra (1,0~2,0g) trong bé 500 lit, sau d6 dugc cho
an theo nhu cau trong khoang thoi gian 13 60 ngay. Thi nghiém bao gém 4 nghiém thtc, mdi
nghiém thirc dwoc Iap lai 3 lan. Ca duoc cho dn c6 bd sung chiét xuat polysaccharide ¢ cac ham
lugng khéc nhau 1a 0; 0,2; 0,4, va 0,6%. Nghiém thirc cho &n thirc dn khong bd sung chiét xuét
polysaccharide la nghiém thic dol chung. Chi ti€u tdng trudong nhu toc do tang trudng, tang trong,
hiéu qua str dung thire an, ti 1¢ song va tong khdi luong duoc danh gia vao cudi thi nghiém. Mot s6
chi tiéu danh gia chat luong nudc nhu nhiét do, pH, oxy hoa tan, N-ammonia va N-nitrite duoc
kiém tra hang tuan. Két qua nghién ciru cho thay cé tra P. hypophthalmus khi cho dn thirc dn ¢ bd
sung hdn hop polysaccharide ly trich tir rong mo S. microcystum ¢ ham lugng 0,2~0,4% c6 téc do
tang tru()’ng cao hon so véi nghiém thuc dol chirng sau 60 ngay thi nghiém (p<0,05). Tuy nhién,
khong co su khac biét c6 y nghia thong ké Vé ti 1é SOng va hé s6 chuyén héa thirc an & cac nghiém
thirc (p>0,05). Vi vay, bude dau cd thé két luan rang hon hop polysaccharide chiét xuét tir rong mo
S. microcystum la mét yéu t6 kich thich ting truong trong nudi cé tra P. hypophthalmus.

Ter khoa: ca tra Pangasianodon hypophthalmus, polysaccharide, Sargassum microcystum, tang
truong, ti 1é song.

EFFECTS OF POLYSACCHARIDE EXTRACTED FROM SARGASSUM
MICROCYSTUM ON GROWTH PERFORMANCE AND SURVIVAL OF THE CATFISH
Pangasianodon hypophthalmus

Tran Trung Giang, Duong Thi Hoang Oanhva Huynh Truong Giang
Fisheries Faculty - Can Tho University

The aims of this study are to examine the positive effects of polysaccharide extracted from S.
microcystum on growth performance and survival of the catfish Pangasianodon hypophthalmus via
dietary administration. For the growth performance trial, fifty experimental fish (1.0~2.0g) were
held in 500 liters, then fed relative diets to satiation over 60 days. Four dietary treatments were
tested, each with three replicates. Fish were fed at different levels of polysaccharide extract at 0,
0.2, 0.4, and 0.6%. Treatments were fed the diet without polysaccharide extract served as control
group. Growth performance indices as growth rate, percentage of weight gain, feed efficiency,
survival rate, and total harvested weight were evaluated at the end of experiment. Some crucial
water quality parameters as temperature, pH, dissolved oxygen, N-ammonia, and N-nitrite were also
weekly tested. The results indicated that striped catfish P. hypophthalmus that being fed the diets
incorporating with polysaccharide extracted from brown seaweed S. micorcystum at 0.2~0.4% had
significantly higher growth performance than that of control after 60 days of experimentation
(p<0.05). However, there was no significant difference in survival and food conversion rate among
treatments (p>0.05). Therefore, it is concluded that polysaccharide extracted from brown seaweed
S.microcystum could be considered as a growth-promoting factor in striped catfish P.
hypophthalmus culture.

Keywords: antioxidant activity, catfish Pangasianodon hypophthalmus, polysaccharide, Sargassum
microcystum, growth
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NGHIEN CUU TIEU HOA INVITRO CUA ENZYM CA POI VOI NGUYEN LIEU SU
DUNG TRONG THUC AN VA ANH HUONG CUA HAM LUQNG ENZYME KHAC
NHAU TRONG THUC AN TONG HQP LEN SINH TRUONG, TY LE SONG, HE SO TIEU
HOA CUA CA CHINH HOA (Anguilla marmorata) GIAI POAN NUOI THUONG PHAM
Tran Thi Thu Hién, Hoang Vin Duat
Vién Nghién cau Nudi trong thuy san 111

Bai béo trinh bay vé két qua nghién ctu tiéu hoé invitro ctia enzym ca d6i voi mot s loai nguyén
liéu str dung 1am thirc an cho cé chinh hoa (Aguilla marmorata) ¢ giai doan thuong pham. Két qua
cho thay ddi véi tiéu hoa protein & cé chinh hoa: bot gluten 88,0%, bot huyét 79,4%, bot xwong thit
58,3%, bot ca kién giang 56,0%, bot nhong tam 50,4%, bot dau nanh 33,5% va thap nhat la bot nAm
men 24,9%. Tiéu hod invitro tinh bot cua ca chinh: cao nhat ¢ bot mi 49,8%, cam gao 31,7%, bot
bip 21,2% thip nhit 1a bot dau nanh 9,83%. Trén co s& xac dinh invitro tiéu hod cua ca chinh voi
cac loai nguyén liéu thic an tién hanh xay dung 3 nghiém thic thire an tong hop véi ham luong
Protein 46%, lipid 8%, tinh bot 15% c6 bd sung enzym véi 3 ham lwong khac nhau 1a: 1.500 Ul/kg
(Nghiém tharc 1); 2.000 Ul/kg (nghiém thuc 2); 2.500 Ul/kg (nghiém thue 3) va 16 ddi ching la
thirc an tong hop khong b sung enzyme. Sau qua trinh nudi thir nghiém, cd su khac biét ve téc do
tang truong va hé sb thac an giira thire an ¢ bd sung enzyme va doi ching. Str dung thire an c6 bd
sung enzyme téc do ting truong trung binh tir 2,37 — 2,60 (g/ngay), hé s6 chuyén doi thire an trung
binh 2,50 — 2,77. Thirc an déi ching toc do tang truong 2,09 (g/ngay), hé s6 chuyén doi thirc an
2,82. Nghiém thuc 2 co téc do tang truong 16n nhat 2,615 + 0,040 (g/ngay), hé s6 chuyén doi thuc
an thap nhat 2,50 + 0,027. Khong c6 su khac biét vé ty 18 sdng giira cac nghiém thac véi 16 ddi
ching.

Tir khoa: ca chinh Anguilla marmorata, cho an, hé sé chuyén ddi thirc an, lipid, protein.

STUDYING ON INVITRO DIGESTION OF FISH’S ENZYMES FOR THE FORMULATED
FEED INGREDIENTS AND THE EFFECT OF DIFFERENT SUPPLEMENTAL ENZYME
LEVELS ON FORMULATED FEED ON GROWTH , SURVIVAL RATE AND FEED
CONVERSION RATIO OF GROW-OUT EELS (Anguila mamorata)

Tran Thi Thu Hien and Hoang Van Duat
Research Institute for Aquaculture No. 3

The article presents the result of the invitro digestion study of eel’s enzymes for some kinds of
ingredients used as eel’s feed (Anguilla marmorata). There is 88.0% Gluten, 79.4% blood meal,
58.3 % bone meal, 56.0% Kien Giang fish meal, 50.4% silkworm cocoon meal, 33.5% soya meal
and 24.9% yeast meal (the lowest) for the protein digestion of eels. The invitro starch digestion of
the eels is 49.8% manioc meal (the highest), 31.7% bran, 21.2% corn meal and 9.83% soya meal
(the lowest). The formulated feed containing 46% protein; 8% lipid; 15% amyloid with 4 graded
levels (1,500 Ul/kg; 2,000 Ul/kg, 2,500 Ul/kg and 0 Ul/kg) of enzyme supplement. The result
showed had significant difference in growth rate and feed conversion ratio among treatments. Using
feed with enzyme supplement, the average growth rate was from 2.37 g/day to 2.60 g/day and the
average feed conversion ratio was from 2.50 to 2.77. In comparison, eels fed control feed obtained
growth rate of 2.09 g/day, feed conversion ratio of 2.82. The treatment 2 showed the biggest
growing speed 2.615 + 0.040 g/day and the lowest food coefficient was 2.50 + 0.027. The survival
rate of eels had no significant difference among treatments.

Keywords: Anguilla marmorata, fed, feed conversion ratio, lipid, protein.
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ANH HUONG CUA ASTAXANTHIN BO SUNG TRONG THUC AN
LEN TANG TRUONG, TY LE SONG VA MAU SAC DA CA KHOANG CO NEMO,
(Amphiprion ocellaris) THUONG MAI

Ho Son Lam, Nguyén Twong Vy, Phan Thi Ngoc
Vién Hai duong hoc — Vién Han 1dm Khoa hoc va Céng nghé Viét Nam.

Nghién ctru nay danh gia anh huong cua Astaxanthin b6 sung trong thirc an 1én tang truong, ty 18
séng va mau sic da cua ca Khoang c6 Nemo Amphiprion ocellaris thuong mai. Nam 16 thi nghiém
dugc thuc hién véi ham luong Astaxanthin téng hop (Carophyll Pink 10% CWS) bd sung vao trong
thire an 13: 0; 50; 100; 150 va 200mg/kg. Ca thi nghiém c6 khbi luong va chiéu dai trung binh ban
dau 1a 1,16 + 0,22¢g va 33,05 + 3,29mm. C4 dugc cho an vdi khau phan 5% khéi luong than trong 8
tuan. Sau 56 ngay nudi mau sic da cua cd dugc danh gia bing phuong phap cho diém str dung
thudc so mau Clownfish Exercise c6 thang diém tir 1 ti 10. Thang diém mau sic cua 5 16 bo sung
0; 50; 100; 150 va 200 mg Astaxanthin/kg thirc an lan luot 1a: 2,12 +0,08; 3,79 + 0,1; 5,31 + 0,14;
6,69 + 0,21: 8,22 + 0,13. Két qua cho thay nhing 16 thi nghém c6 b6 sung Astaxanthin 1am ting
mau sic da cua ca so voi 16 dbi chimg (p<0,05) nhung khong c¢6 su khéac biét co y nghia vé ting
truong va ty 18 sdng gitra cac 16 thi nghiém vai nhau.

Tir khoa: Astaxanthin, ca Khoang co Nemo, mau sic, tang trudng, ty I¢ séng

EFFECT OF DIETARY ASTAXANTHIN ON GROWTH,SURVIVAL
ANDPIGMENTATION CLOWNFISH (Amphiprionocellaris) COMMERCE

Ho Son Lam, Nguyen Tuong Vy, Phan Thi Ngoc
Institute of Oceanography —Viet Nam Academy of Science and Technology.
This study examined the influence of Astaxanthin was added in feed to growth, survival and
pigmentation of commerce false clownfish, Amphiprion ocellaris. Five experiments was performed
with synthetic Astaxanthin content: 0; 50; 100; 150 and 200mg/kg. Mean weight and mean length
of fish were 1.16 + 0.22 gand and 33.05 + 3.29 mm. Fish were fed by 5% of their live weight in
during of examination for 8 weeks. After 60 days of experiments the pigmentation levels of
coloration of skin was analysed using Clownfish Exercise pigmentation chart have a scale 1 to 10.
Color scale of 5 experiments: 0; 50; 100; 150 va 200 mg Astaxanthin/kg with 2.12 + 0.08; 3.79 +
0.1; 5.31 £ 0.14; 6.69 + 0.21; 8.22 £ 0.13, respectively.The result is shown that these experiments
have dietary Astaxanthin could increase coloration of skin compared with the control group had the
lightest color (p< 0.05) but there were no effect survival and growth of clown fish significantly.
Key words: Astaxanthin, clownfish, coloration, growth, survival.
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ANH HUONG CUA THU'C AN KHAC NHAU LEN TANG TRUONG VA
TY LE SONG CUA CA COC (Cyclocheilichthys enoplos) GIAI POAN CA BOT

Tran Y Phung va Nguyén Vin Triéu
Khoa Thuy san — Pai hoc Can Tho

Nghién ctu nay duoc tién hanh tai Trai thuc nghiém ca nu6c ngot, Khoa Thuy San, Truong Dai hoc
Can Tho vao niam 2015. Muc tiéu cua nghién ciru nhim dé xac dinh anh huéng cua thie an khéc
nhau 1én ting truéng va ty 1é sdng caa ca coc (Cyclocheilichthys enoplos) ¢ giai doan ca bot. Thi
nghiém duogc bd tri hoan toan ngau nhién trong hé théng xé nhya 60L (chira S50L nudc) gom 4
nghiém thtrc, mdi nghiém thic dugc 13p lai 3 1an. Bén nghiém thac cho an cac loai thic an: (T1)
cho @n bang trimg nudc, (T2) cho dn bang artemia, (T3) cho n bang trimg nude va long do tring,
(T4) cho n bang trimg nudc va artemia. Ca thi nghiém 1 ca bot 4 ngay tudi, khoe manh, khong xay
xét, c6 khdi lugng 1 mg/con. Mat d6 wong 1a 3 con/lit. Ca dugc cho an 4 lan/ngay trong suét qua
trinh thi nghiém. Thoi gian thi nghiém la 30 ngay. Két qua thi nghiém cho thay, cac yéu té6 mai
truong nhu nhiét d, pH, oxy hoa tan deu nam trong khoang thich hop cho su sinh truéng cua cé.
Sau 30 ngay wong, toc do ting trudng vé khdi lugng cua ca ¢ cac nghiém thic dao dong tir 1,3 — 2,3
mg/ngay (12,3-14,2%/ngay). Ty I¢ tang trudng cao nhat cua c4 1a nghiém thic T3 dat duoc 2,0
mg/ngay (14,2%/ngay). Ty 1¢ s6ng cua cac nghiém thirc dao dong tir 83,3 — 92,9%. Ty Ié séng cao
nhat & nghiém thicc T3 12 92,9%. Két qua cua nghién ciu nay cho thiy, thirc an thich hop cho cé
céc (Cyclocheilichthys enoplos) giai doan cé bot Ia triang nudce va long dé trang.

Tir khoa: Cé coc, ca bot, thire an, ting trudng, ty 1é song.

EFFECT OF DIFFERENT FEED ON GROWTH AND SURVIVAL OF
SOLDIER RIVER BARB (Cyclocheilichthys enoplos) IN FRY STAGE

Tran Y Phung and Nguyen Van Trieu
Fisheries Faculty - Can Tho University

This study was carried out in 2015 at the Freshwater Hatchery, College of Aquaculture and
Fisheries, Can Tho University. The objective of this study were to determine the effect of different
feeds on growth and survival rate of soldier river barb (Cyclocheilichthys enoplos) in the fry stage.
The experiment was completely randomized designed in the system of plastic bucket about 60L (50
L of water), including four treatments (T) with three replicates. Four treatments in the experiment
were (T1) fed by Moina, (T2) fed by artemia, (T3) fed the combination between Moina and yolk sac
egg, (T4) fed the combination between artemia and yolk sac egg. Fish of experiment was four days;
healthy, not deformities and mean weight of fish was 1.0 mg. The density of rearing was 3
fingerlings/L. Fish was fed four times per days in during time. The time of experiment was 30 days.
The result of study showed that water quality parameters such as temperature, pH, dissolved oxygen
were suitable for growth of fishes. After 30 days, the mean weight gain of fish was gained ranging
from 1.3 — 2.3 mg/day (12.3 — 14.2%/day). The highest growth rate of fish was in treatment T3
gained 2.0 mg/day (14.2%/day). The survival rate of the treatments was ranged from 83,3 — 92,9%.
The highest survival rate in treatment T3 was 92.9%. The result of this study showed that the
suitable feed for soldier river barb (Cyclocheilichthys enoplos) in the fingerling stage was the
combination between moina and yolk sac egg.

Keywords: Feed, fry, growth, soldier river barb, survival
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BUGC PAU NGHIEN CUU ANH HUONG CUA ACID HU'U CO TRONG KHAU PHAN
GIAU PAM THU'C VAT LEN MO HQC RUQT CA RO PHI NUOI TRONG
CAC PIEU KIEN OXY KHAC NHAU

'Son T. Huynh, ?Kim N.T. Tran*, 'Thinh H. Nguyén, >*Arjen Roem, 2Johan Schrama,
2Johan Verreth

'Khoa thuy san, Truong Pai Hoc Nong Lam, HO Chi Minh.

“Nhém Thiy san va Nudi trong thiry san, Wageningen UR, the Netherlands (Ha Lan)
3Skretting Africa, Boxmeer, the Netherlands

Nghién ciru nham xéc dinh anh huéng caa mudi acid hiru co trong khiu phan 50 % ba dau nanh Ién
tinh trang viém va cau trdc md rudt caa ca ro phi nudi trong diéu kién oxy hoa tan thap. Ca (trong
lwong 30 g/con) duoc nudi trong cac bé 150L (40 ca/bé) trong 10 tudn. Nam tuan dau oxy hoa tan
ctia nudc trong bé duoc giir khoang 6,0 + 0,4mg/L thoi gian nudi con lai khoang 3,0 + 0,3mg/L. Ty
18 b6 sung acid hiru co trong thirc dn gdm 0%, 0,2% potassium diformat, va hdn hop 0,2 % calcium
butyrate va 0,2 % cho mdi loai acid trén tuong ung voi cac nghiém thirc d6i ching (CT), KDF,
CAB va MIX. Thi nghiém duoc lap lai 3 an. Tinh trang viém ruét nhay va di tng dugc danh gia
tuong GNg qua su gia ting cta té bao goblet thudc 16p biéu md va bach ciu ua acid trong nhu mé
rudt. Kha nang cai thién tiéu hoa va hap thy dinh dudng dugc danh gia qua muc do giam thap cua
d6 day cua I6p dudi niém mac va mang dém cua rudt. Su thay doi trén duoc khao sat tai rudt trugc,
giira va sau vao cac thoi diém 2, 5, 7 va 10 tuan. Trong 5 tuan dau, tai tuan 2, tac dung cai thién tinh
trang viém rudt nhay va di tng cua hdn hop 2 acid hitu co trong nghiém thire MIX da duoc quan sét
vGi su giam thap sb luong té bao goblet (14x107°%té bao.um™) va bach ciu ua acid (0,14x107°%té
bao.um™) & rugt gitra so voi d6i chimng (22x10°té bao.um™ va 1,3x10°té bao.um™) (p<0,05). Cac
khau phan bd sung mudi acid hitu co caa nghiém thiec KDF va CAB déu gilp giam do day lop
mang dém cua ruot sau (71pum va 91pm) so véi d6i chimg (141um) da chimg minh dwoc Sy cai
thién tai hap thu nuéc va mudi khoang tai day (p<0,05). Sau khi ham lugng DO giam thap, tai tuan
7, hoat dong tiéu hoa va hap thu dugc danh gia tot & tat ca nghiém thuc bo sung mudi acid hiru co
ctia cac nghiém thirc KDF, CAB va MIX qua su giam thap do day caa 16p mang dém caa rudt trudc
(42um, 40um va 37um) va I6p dudi niém cua rudt giira (295um, 374um va 330um) so véi dbi
ching (61um va 437um) (P<0,05). Tai tuan 10, tinh trang viém rudt nhay da dugc quan sat vai sy
gia tang té bao goblet tai ruot truéc (20x107°%té bao.um™) va gia ting d6 day 16p dudi niém (665um)
cua ruot sau o nghlem thuc doi chung so véi cac nghiém thac bd sung acid hitu co (14x107té
bao.um™?, 13x10°té bao.pm™ va 11x10°té bao.pum’ 1) (489um, 478pm va 519um) (p<0,05). Cac két
qua phan tich mé hoc trén cho thay cac mudi cua acid hitu co bd sung trong thirc 3 an c6 tac dung cai
thién tinh trang viém rudt, tiéu héa va hap thu dinh dudng tai cac doan rudt & mot sb thoi diém nhat
dinh.

Tir khoa: Bach cau wa acid, 16p dudi niém, 16p mang dém, té bao goblet.
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THE PRELIMINARY RESULT OF USING ORGANIC ACIDS IN RICH-PLANT DIET ON
THE INTESTINAL HISTOLOGY OF NILE TILAPIA REARED IN DIFFERENT OXY
LEVELS

Son T. Huynh, *Kim N.T. Tran* , *Thinh H. Nguyen, >*Arjen Roem, 2Johan Schrama,
2Johan Verreth

YFisheries Faculty, Nong Lam University, Ho Chi Minh City, Vietnam

2Aquaculture and Fisheries Group, Wageningen UR, the Netherlands

3Skretting Africa, Boxmeer, the Netherlands

The effective use of organic acidson the intestinal disorder of Nile tilapia fed rich plant dietunder
hypoxia condition are determined. The recirculating aquaculture systems were used for two
continuous periods to create the difference in DO level: normoxia (6mg/l £ 0.3) at the first 5 weeks
and hypoxia (3 mg/l £ 0.3) at the next 5 weeks. Each 150L tank held 40 tilapia with initial mean
body weight of 30g during 10 weeks. Four diets designated as CT (control treatment, 0% organic
acid salt), KDF (0.2% potassium diformate), CAB (0.2% coated calcium butyrate) and MIX (0.4%
of a mixture of KDF and CAB, ration 1:1) were formulated. The control diet contained mainly
soybean meal (50%). The experiment was done in triplicate. The intestinal enteritis and allergy
were assessed by the proliferation of goblet cells on the epithelium and eosinophilic on the
connective tissue, respectively. The improvement of nutritional digestion and absorption were
assessed by lower level of thickness of the submucosa and the lamina propria. The assessment was
measured at proximal, mid and distal intestine at week 2, 5, 7 and 10 to determine the change of
intestinal histology over time. During normoxia period (week 2), the decrease in number of goblet
cells 14x107cells.um™ and eosinophilic cells 0.14x103cells.um™ at the mid intestine were found at
fish fed the MIX that improves the intestinal enteritis and allergy (p<0.05) compared to the control
diet 22x10cells.um™ and 1.3x103cells.um™, respectively. The organic acids can enhance the water
and mineral re-absorption that leads to the decrease in thickness of submucosa 71um and 91um at
the distal intestine in fish fed KDF and CAB, respectively, compared to control diet 141um
(p<0.05). During the hypoxia period (week 7), the nutritional digestion and absorption were
improved by the decrease in the thickness of lamina propria at proximal intestine 42um, 40um, and
37um and submucosa at mid intestine 295um, 374um, 330um for KDF, CAB and MIX,
respectively compared to control 61um and 437um, respectively (p<0.05). Subjecting tilapia to
hypoxia until week 10 leaded to the significant increase in the number of goblet cells at proximal
intestine 20x10%cells.um™ and the thickness of submucosa at distal intestine 665pmin the control
treatment (14x10cells.um™, 13x103cells.um™ va 11x103cells.um™) (489um, 478pum va 519um).
The present study showeddietary organic acids improve the intestinal disorders, nutritional
digestion and absorption at different part of intestine in certain times.

Key words: Eosinophilic cell, goblet cell, lamina propria, submucosa.
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XAC DINH, PANH GIA HAM LUQNG MANGAN VA KEM TRONG HAU (Crassostrea
rivularis. Gould, 1861) O KHU VUC SONG GIANH THI XA BA PON - QUANG BINH

Nguyén Miu Thanh' , Nguyén Dirc Vu’o’ng Tran Xuan Tuan?
1TI’L1’O’1’lg Pai hoc Quang Binh; 312 Ly Thuong Kiét, TP Dong Hai, Quang Binh
?Trung tam Ky thuat do luong Thir nghiém Quéang Binh; TP Ddng Héi, Quang Binh

Pong vat than mém hai manh vo (hau, so, vem, trai, hén, ...) vira c6 vai trd 1am sach méi truong, gia
tri dinh dudng cao, vira ¢6 nhu cau tiéu thu trong va ngoai nudc 16n, nhiéu ddi twong da trd thanh
hang hoa c6 gia tri kinh té. LA nhém loai khai thac I6n nhét trong s6 cc loai nhuyén thé c6 vo &
Viét Nam. Thit hau chira nhiéu khoang to, cac vitamin va hop chat hitu co. Mangan cung vei kém,
sat, iod... 1a nhiing nguyén t6 vi luong ton tai rat it trong co thé nhung lai V0 cung can thiét. Mangan
la chat “ban ron” nhét, c6 mat & khip noi trong co thé. Giup tao huyét cau trong tuy xuong, tang
cuong cau trdc chac khoe cho xuong va rang hay thuc day qué trinh san xuat noi tiét td. Bén canh
d6 kém ciing 1a mot trong nhitng nguyén t6 c6 vo sé cac chirc nang. Piéu rat quan trong cho su phat
trién va truong thanh, ciing nhu cho sy tong hop DNA (deoxyribonucleic acid), RNA (ribonucleic
acid), protein (protein) va luu trir ciia insulin. Phuong phap quang pho hép thu nguyén tir (AAS)
duoc 4p dung dé xac dinh ham luong mangan va ké€m trong hau ¢ khu vyc song Gianh thi xa Ba
Poén - Quang Binh. Phuong phap nay cho do lip lai cao voi RSD < 5,06%, do thu hoi 93,8 +
103,5%, gi6i han phét hién thap. Két qua nay cho thiy ham lugng trung binh mangan va kém trong
hau twong ddi cao (2,03 + 3,01 pg/g tuoi va 127,82 + 284,95 pg/g twoi), mirc d6 an toan nam trong
gidi han cho phép theo quy dinh 867/BYT 1998. Ham lugng mangan va kém trong hau dat véi céc
tiéu chuan cho phép cta Viét Nam.

Tir khoa:Dinh dudng, hau, kém, mangan, phuong phap AAS

DETERMINATION AND EVALUATION THE MAGANESE AND ZINC CONTENTIN IN
OYSTERS (Crassostrea rivularis. Gould, 1861) IN GIANH RIVER AT BA DON TOWN -
QUANG BINH

Nguyen Mau Thanh®, Nguyen Duc Vuong®, Tran Xuan Tuan?
'Quangbinh University; 312 Ly Thuong Kiet Street, Dong Hoi City, Viet Nam
*Technical Center for Measuring and Testing Quang Binh; Dong Hoi City, Viet Nam

Bivalve mollusks (oysters, scallops, the mussels, clams, cockle,...) play an important role in
cleaning the environment, having a high nutritional value and a large demand for domestic and
foreign markets. Many objects have become economically valuable commodities. As the largest
species group of mollusks exploited in Vietnam, oyster meat contains mineral elements, vitamins
and organic compounds. Mangan as well as zinc, iron, iodine ... are microelements that have a little
existence in the body but they are extremely necessary. Manganese is the "busiest” substance, exist
everywhere in the body. It helps hematopoietic in the bone marrow, strengthening the strong
structure bones and teeth or promote the production of hormone. Besides, zinc is one of the
multifunctional elements. It is very important for development and growth, as well as for the
synthesis of DNA (deoxyribonucleic acid), RNA (ribonucleic acid), protein (protein) and storage of
insulin. The atomic absorption spectrophotometric method (AAS) is applied to determine the
maganese and zinc content in oysters in Gianh River in Ba Don Town - Quang Binh province. This
method has high repeatability with RSD <5,06% and the recovery from 93,8% to 103,5% and low
limit of detection. This result shows that the average manganese and zinc content in oysters is
relatively high (2,03 + 3,01ug/g fresh and 127,82 + 284,95ug/gfresh, respectively) the level of
contamination is within the allowed limits according to the regulation No. 867/BYT 1998. The
manganese and zinc content in oysters meets the allowed standards of Vietnam.

Key words: Nutritional, oysters, zinc, maganese, AAS method
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ANH HUONG CUA VIEC THAY THE BOT CA BANG BOT PO TUONG LEN SINH
TRUONG VA SU DUNG THUC AN CUA CA TRAM PEN
(Mylopharyngodon piceus)

Tran Anh Tuyét!, Tran Thi Ndng Thu'*, Tran Quang Hung’
'Khoa Thuy san, Hoc Vién NO6ng nghiép Vig:t Nam, Viét Nam
’Bo mon Chan nudi va Thuay san, Khoa Nong nghiép, Pai hoc Chiéng Mai, Théi Lan

Trong nghién ctru nay, chung t6i danh gia sinh truong va kha ning st dung thire an cia ca trim den
(Mylopharyngodon piceus) st dung bon nghiém thuc thire an véi muac thay thé bot ca bang bot dau
nanh lan luot 14 0 (d6i ching), 10, 20 va 30% (viét tit 1a SBMO, SBM10, SBM20 va SBM30). Thi
nghiém duoc tién hanh trong hé thong nudi tuan hoan gém 12 bé composit ¢6 dung tich 500L/bé ,
mat do 10 ca thé/ bé (khéi lwong trung binh 10g/cé thé). Két qua cho thay, ty Ié sdng cao (96,29 -
100%) va khong c6 su sai khéac thdng ké giita cac nghiém thic (p>0,05). Cac nghiém thic SBM10,
SBM20 khong c6 su khac biét vé cac chi tiéu tang truong (toc do ting truong theo ngay (DWG),
toc do ting truong tuong ddi (SGR)), hé sb chuyén dbi thic dn (FCR), hiéu qua st dung protein
(PER) so vai nghiém thire dbi ching SBMO (p> 0 ,05). Trong khi do, nghiém thirc SBM30 c6 khac
biét rd rét khi so sanh vé céc chi tiéu trén (p< 0,05). Két qua cua nghién ciu nay chi ra rang, bot dau
nanh c6 thé thay thé mot phan bot ca trong khau phanf thirc an cho c4 trim den.

Tir khoa: Bot ca, bot dau nanh, ca trim den, Mylopharyngodon piceus, sinh truéng

SUBSTITUTING FISHMEAL WITH SOYBEANMEAL IN DIETS FOR BLACK CARP
(Mylopharyngodon piceus): EFFECT ON GROWTH AND
FEED UTILIZATION

Tran Thi Nang Thu®’, Tran Anh Tuyet', Tran Quang Hung?

Faculty of Fisheries, Vietnam National University of Agriculture, Vietnam

Department of Animal and Aquatic Science, Faculty of Agriculture, Chiang Mai University,
Thailand

In this study, we investigated growth performance and feed utilization of black carp
(Mylopharyngodon piceus) fed four iso-nitrogenous (crude protein 35%) and iso-lipidic (crude lipid
10%) diets, whereas fishmeal (FM) was replaced by soybean meal (SBM) at 0 (control), 10, 20 and
30% (diets designated as SBMO, SBM10, SBM20 and SBM30). The trial was conducted in a closed
re-circulation culture system in a series of 12 composite tanks (3 per treatment) with a volume of
about 500L per tank, each contained 10 homogenous black carp of 10g/individual. The result
showed that black carp had relatively high survival rate (SR, %) (96,29 — 100%) and there was no
significant difference among experimental diets. Compared to control (SBMO), replacement of 10%
(SBM10), 20% (SBM20) of FM by SBM did not significantly differ on growth performance
(DWG, SGR), feed conversion ratio (FCR) and protein efficiency ratio (PER) (p> 0.05), meanwhile
the significant reduction in these parameters occurred when 30% FM was replaced by SBM (p<
0.05). The data in present study indicates that SBM could efficiently included in diets from black
carp as replacement for FM at maximum ratio of 20%.

Keywords: Fishmeal, soybean meal, Black carp, Mylopharyngodon piceus, growth, feed utilization
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NGHIEN CUU SU'PHAN BO VA MOI QUAN HE TIEN HOA CUA
CAC LOAI GIAP XAC TAI TINH KHANH HOA, VIET NAM

Dang Thuy Binh™, Trin Quéc Trang Doan Vi Thlnh
lvien Cong nghe sinh hoc va M01 treong, Truong Pai hoc Nha Trang
’Khoa Cong nghé thong tin, Trudong Pai hoc Nha Trang

Khanh Hoa la mot trong cac vung bién co sy da dang sinh hoc cao. Giap xac la mét trong
nhing ngudn loi hai san c6 mac d6 phong phl vé thanh phan loai, c6 gia tri vé thuc pham va kinh
té cao & nudc ta. Nghién ciru nay da phan loai dugc 25 loai giap xac thuoc 16 giong, 12 ho, 2 b0 ¢
tinh Khanh Hoa, trong d6 bo Decapoda c6 s6 loai nhidu nhat voi 23 loai (90,48%), tiép dén 1a bo
Stomatopod 2 loai (9,52%). Ho Portunidae c6 s6 loai nhiéu nhat véi 8 loai (chiém 30,12%), tiép dén
la ho Sesarmidae va Matudidae véi 2 loai (chiém 9,52%). So d6 phan bé cho thay céc loai giap xac
phan b rai rac tai cac tham co bién, bo tridu da, rirng ngap man va ran san hd & Khanh Hoa. Trinh
tu gen 16S rRNA caa DNA ty thé duoc st dung dé kiém chang phan loai dua vao hinh thai va xay
dung mdi quan hé phét sinh chung loai cua céc loai giap xéac tai Khanh Hoa dwa trén cac thuat toan
Maximum Parsimony, Maximum Likelihood va Bayesian Inference. Cay phat sinh loai cho thay sy
ddéng dang & mic d6 gidng va loai, tuy nhién, vi tri cua loai Gonodactylus spp. thudc bod
Stomatopod duoc nhém vai bo Decapoda. Nghién ctiu chuyén sau can duoc tién hanh dé xay dung
dir liéu di truyén DNA barcoding cho céc loai giap xac & Viét Nam. Dir liéu nay cé thé dugc sir
dung nhu ngudn dit liéu dau vao cho cac nghién ciru da dang sinh hoc va quan ly nguon loi hai san
tinh Khanh Hoa.

Tar khoa: giap xac, 16S rDNA, Khanh Hoa, phat sinh loai, Decapod

DISTRIBUTION AND PHYLOGENY OF COMMON CRUSTACEANS
IN KHANH HOA PROVINCE, VIETNAM

Dang Thuy Binh', Tran Quoc Trang', Doan Vu Thinh?
YInstitute of Biotechnology and Environment, Nha Trang University
2IT Faculty, Nha Trang University

Khanh Hoa is one of the coastal areas with high biodiversity. Crustacean is one of the
fishery resources with richness in species composition. In this research, 25 crustacean species of 16
genera, 12 families, and 2 orders have been identified in Khanh Hoa province. Among those,
Decapoda species were the most abundant with 23 species (90.48%), followed by the 2 species of
Stomatopod (9.52%). Family Portunidae was found to have the highest number of 8 species
(representing 30.12%), followed by Sesarmidae and Matudidae with 2 species (representing
9.52%). Distribution map showed crustaceans scattered in the seagrass, rocky intertidal shores,
mangroves and coral reefs in Khanh Hoa. 16S rRNA gene sequences of mitochondrial DNA were
used to verify the morphologic species identification, and the phylogenetic tree of crustaceans in
Khanh Hoa was constructed based on three approachs: Maximum Parsimony, Maximum Likelihood
and Bayesian Inference. A phylogram showed the monophyly at the family and genus level,
however, the position of Gonodactylus spp. (Stomatopod) were grouped with species of Decapoda.
These data can be used as input source for the study of biodiversity and management of crustacean
resources in Khanh Hoa province. Comprehensive study should be carried out to build up DNA
barcoding data for this animal group in Vietnam.

Keywords: Crustacean, 16S rDNA, Khanh Hoa, phylogeny, Decapod
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PA DANG SINH HQC CAC LOAI HAI SAN BIEN VIET NAM DUA TREN
KET QUA PIEU TRA NGUON LOQI GIAI POAN 2011-2013

Nguyén Vin Giang, Tran Nhat Anh, Nguyén Viét Nghia
Vién Nghién ctru Hai san, Hai Phong

Trong khoang thoi gian tir nam 2011 dén nam 2013, sau chuyén diéu tra ngudn loi da duogc
thuc hién & vang bién Viét Nam, gdm: hai chuyén diéu tra c& ndi I6n bang luéi ré (véi 4 loai kich
thudc mat ludi) va cau vang, hai chuyén diéu tra ca ndi nho (sir dung ludi kéo trung tang va ludi
kéo day), hai chuyén diéu tra hai san tang ddy, st dung hé thong tram thu mau cb dinh. Két qua
nghién ciru da xac dinh dugc 974 loai hai san, trong d6 c6 63 loai chua xac dinh dugc tén khoa hoc
va 911 loai da xac dinh thudc 436 giéng, 181 ho va 43 bd. Trong d6 ca co 782 loai, giap xac co 84
loai (tdm 53 loai, 30 loai cua ghe va 1 loai sam), dong vat than mém c6 44 loai (trong d6 muc 39
loai, diép 4 loai, 6c 1 loai), rua bién c6 1 loai. Bo ca vuoc Perciformes chiém wu thé nhat voi 427
loai (chiém 46,87%). Xép thir hai 12 bo muoi chan Decapoda c6 70 loai (chiém 7,68%). B ca mu
lan Scorpaeniformes 59 loai (chiém 6,48%). B c& ndc Tetraodontiformes 56 loai (chiém 6,15%).
Bo ca bon Pleuronectiformes 54 loai (chiém 5,93%). B¢ ca trich Clupeiformes 33 loai (chiém
3,62%). Bo cé chinh Anguilliformes 24 loai (chiém 2,63%). Céac bo con lai c6 tir 1 d&én 16 loai
(chiém tir 0,11% dén 1,76%). C6 23 loai duoc ghi trong Sach Do Viét Nam (2007), 7 loai thudc loai
nguy cap (EN) va 16 loai s& nguy cap (VU).

Tir khoa: cd, da dang sinh hoc, giap Xac, hdi san, dong vat than mém

MARINE FISHERY BIODIVERSITY IN VIETNAMESE WATERS BASED ON THE
SURVEYS IN PERIOD OF 2011-2013

Nguyen Van Giang, Tran Nhat Anh, Nguyen Viet Nghia
Research Institute for Marine Fisheries, Hai Phong

In period of 2011-2013, six independent surveys for marine fishery resources were
conducted along the sea of Vietnam, including two large pelagic surveys using drift gillnet (4 types
of mesh size) and longline, two small pelagic fishes resource surveys (using pelagic and bottom
trawls) and two bottom trawl surveys for demersal fish resources. There were 974 fish species
identified, of that 63 species have not been yet identified and 911species were identified belonging
to 436 different genera, 181 families and 43 orders. Among the total species identified, there were
782 species of fish, 84 species of crustaceans (shrimp and prawn: 53 species, crabs: 30 species and
horseshoe crab: 1 species), 44 species of mollusks (squids: 39 species, bivalves: 4 species and 1
species of gastropods) and 1 species of sea turtle. The Perciformes were the most abundant (427
species, 46,87%). The Decapoda had 70 species, accounting for 7,68%. The Scorpaeniformes had
59 species, making up 6,48%. The Tetraodontiformes had 56 species, making up 6,15%. The
Pleuronectiformes had 54 species, making up 5,93%. The Clupeiformes had 33 species, making up
3,62%. The Anguilliformes had 24 species, making up 2,63%. The other orders had from 1 to 16
species, making up from 0,1% to 1,76%. There were 23 species listed in Vietham Red Book (2007),
including 7 EN species and 16 VU species.

Keywords: marine fisheries, biodiversity, fish, crustacean, mollusk
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XAC PINH MUA VU SINH SAN CUA CA DIA Siganus guttatus BLOCH, 1787
BANG PHUONG PHAP MO HQC

Pham Thi Hanh, Phan Vin Ut
Truong Pai hoc Nha Trang

Ba trim sau muoi con ca dia (Siganus guttatus Bloch, 1787) dugc thu gom tir 16ng nudi c&
thwong pham cua ngudi dan ¢ khu vuc Nha Trang va Van Ninh lién tuc tir thang 1 dén thang 12
nam 2009 dé theo ddi su phét trién cua tuyén sinh duc. Két qua nghién cau cho thay, mua vu sinh
san chinh cua ca dia tai Khanh Hoa tap trung tir thang 4 dén thang 7 véi hé sb GSI twong ung ¢ ca
céi 12 7,51 — 8,88% va ca dyc la 7,06 — 7,12 %. Mia sinh san phu bat dau tir cudi thang 9 va duy tri
trong thoi gian ngan, hé sé GSI cua ca céi giai doan nay 1a 7,79 — 7,86 %, ca duc 14 6,22 % & thang
10. Phan tich md hoc cho thay, trong mua sinh san, nhiéu ca c6 budng trimng va tinh sao & giai doan
IV va V. Tuy nhién su phét trién caa tuyén sinh duc khong dong déu giira ca thé duc va ca thé cai
Va gitra C4c cé thé céi véi nhau.

Tir khoa: ca dia, Siganus guttatus, hé so GSI, mua vu, Khanh Hoa

DETERMINATIONOF THE BREEDING SEASON OF
GOLDEN RABBITFISH (Siganus guttatus BLOCH, 1787)
BY HISTOLOGICAL METHOD

Pham Thi Hanh, Phan Van Ut
Nha Trang University

Three hundreds and sixty specimens of golden rabbitfish (Siganus guttatus Bloch, 1787)
were collected from cages cultured in Nha Trang and Van Ninh, Khanh Hoa province, in 12 months
between January and December, 2009 to study the gonad development. The results showed that, the
main breeding season was from April to July, the gonadosomatic index (GSI) of female and male
fishes were from 7.51 to 8.88% and 7,06 — 7,12 %, respectively. The second breeding season started
at the end of September and lasted for a short period of time, the GSI were 7,79 — 7,86 %, of
female fishes and was 6,22% in October for males. The histological results indicated that, most
gonads of male and female fishes were at IV and V stages in the spawning period. However, gonad
development stage was not simultaneously between the male and female fishes, neither between the
females together.

Key words: golden rabbitfish, Siganus guttatus, GSI, seasonal breeding, Khanh Hoa
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_THANH PHAN LOAI CA VA PAC PIEM THANH THUC SINH DUC
CUA CADPOI MUC (Mugil cephalus) PHAN BO VEN BIEN TINH BEN TRE

T6 Thi My Hoang, Mai Vin Hiéu, Tran Pic Dinh
Khoa Thuay San — Truong Pai hoc Can Tho

Nghién ctru duogc thuc hién tai huyén Binh Dai, Ba Tri va Thanh Pha, tinh Bén Tre véi thoi
gian thu mau tir thang 9/2012 dén thang 5/2013 chii yéu bang vot va chai. Vi 120 loai ca di duoc
dinh danh trong tong s6 2.688 mau ca thu duoc. Két qua cho thay trong sé 120 loai cé thudc 43 ho,
ho ca bong tring (Gobiidae) chiém uu thé (37 loai). Thanh phan loai thu dwoc ¢ thay vuc séng la
phong pha nhat vai 75 loai, xép tha 2 1a thay vuc rig ngap man véi 26 loai va thap nhat 1a thuy
vue dam nudc lo chi voi 4 loai. Ngoai ra, két qua cho thay hé sé thanh thuc sinh duc (GSI) cua ca
d6i muc dat cao nhit vao thang 10 va thang 11. Bén canh d6 thi hé sé tich liiy ning lwong (HSI)
thap nhat vao thang 10 va thang 11. Suc sinh san tuyét ddi cua ca doi muc dao dong trong khoang
tir 15.143 dén 177.252 trimg/cé cai va stc sinh san tuong d6i dao dong tir 394 dén 1.284 triang/g.
Tir khoa: Bén Tre, thanh phan loai, Mugil cephalus, GSI, HSI, sitc sinh san.

SPECIES COMPOSITION AND BREEDING CHARACTERISTICS OF STRIPED
MULLET (Mugil cephalus) DISTRIBUTING IN COASTAL LINE OF BEN TRE
PROVINCE

To Thi My Hoang, Mai Van Hieu and Tran Dac Dinh
Fisheries Faculty - Can Tho University

This study was carried out in Thanh Phu, Ba Tri and Binh Dai, Ben Tre Province from
September 2012 to May 2013 by using casting nets and hand nets. One hundred and twenty fish
species were identified from a total of 2.688 fish samples collected. The results showed that 120
fish species belong to 43 families, in which the most abundant was Gobiidae (37 species). The
species distributed in rivers were the most abundant and diversified with 75 species, the second one
was mangrove forest with 26 species and lagoon was the lowest with 4 species. The results also
indicated that the highest gonadosomatic index (GSI) of Mugil cephalus was found in October and
November. Meanwhile, the lowest Hepatosomatic index (HSI) was found in October and
November. The absolute fecundity of fish ranged from 15.143 to 177.252 eggs/female and the
relative fecundity fluctuated from 394 to 1.284 eggs/g.

Key works: Ben Tre, species composition, Mugil cephalus, GSI, HSI, fecundity
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DAN LIEU BAN PAU VE THANH PHAN LOAI PONG VAT PHU DU
O PONG NAI 3, TINH PAK NONG

Trwong Thi Bich Hong, Tran Vin Phuéc
Vién Nudi trong Thay san, Truong Pai hoc Nha Trang

Nghién ctu thanh phan loai dong vat ndi (Zooplankton) & hé Péng Nai 3 tinh Dik Néng
duoc tién hanh thu mau vao mua mua va mua kho, trong thoi gian 1 nam tir 10/2013 -10/2014. Lan
dau tién xac dinh duoc 43 loai dong vat ndi. S6 lugng cac loai dong vat ndi cé su bién dong theo
cac dot thu mau tir 17-36 loai. Vao mua khd sb luong loai xac dinh dwoc cao nhét (43 loai). Thoi
diém chuyén mua gita moa kho voi mia mua, mia mua va gitra mia mua voi mua khd do bi tac
dong bai nhiéu yéu té khac nhau nhu dong chay, ham luong chét hitu co, nén sb luong loai thap
tuong tng véi 17, 17 va 27. Mat do dong vat ndi ¢ hd Pong Nai 3 trong thoi gian nghién ciu cao,
dao dong tur 40.625 — 302.343 con/m?,

Tir khoa: déng vdt phi du, thanh phan loai, hé Pong Nai 3

PRELIMINARY RESULT ON THE SPECIES COMPOSITION OF ZOOPLANKTON IN
PONG NAI 3 LAKE, PAK NONG PROVICE

Truong Thi Bich Hong, Tran Van Phuoc
Institute of Aquaculture, Nha Trang University

Studying on the species composition of zooplankton in lake Pong Nai 3 of Pak Nong
province was couducted in the rainy and dry seasons from October 2013 to October 2014. Fourty
three zooplankton species have been identified. The number of zooplankton species was highly
variable according to the sampling season from 17-36 species. In the dry season the number of
species identified was highest (43 species). The time of transition season between the dry season to
rainy season, rainy season and the rainy season to the dry season, the number of species identified
was low 17, 171 and 27, respectively. Due to being affected by many different factors such as
currents, organic content, the zooplankton density in lake Pong Nai 3 during the study period was at
high level, ranged from 40.625 — 302.343 individuals/m®.

Keywords: zooplankton,species composition, lake Dong Nai 3
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] NGHIEN CUU MOI QUAN HE TIEN HOA
CUA CAC LOAI CA RAN SAN HO TAI TINH KHANH HOA, VIET NAM

Lé Phan Khanh Hung, Trwong Thi Oanh, Vi Ping Ha Quyén, Ping Thay Binh
Vién Cong nghé Sinh hoc va M6i truong, Truong Pai hoc Nha Trang

Ran san hd 1a hé sinh théi c¢6 tinh da dang va ning suét sinh hoc cao, 13 noi cu tri cho céac
loai sinh vat thuoc nhidu nhoém khac nhau, trong d6 c4 ran san ho 1a nhom dong vat xuong séng co
tinh da dang loai cao nhit. Ving bién Khanh Hoa dwoc danh gia co tim quan trong dic biét vé da
dang sinh hoc bién, 1a khu vuc c6 su da dang va phong pht nhat vé thanh phan loai cac ho ca ran san
hd trong viing bién ven bd Nam Trung Bo. Nghién ciru hién tai tap trung vao phan loai mét s6 loai ca
ran san hd & khu vuc ndy. Dua vao dic diém hinh thai, nghién ctu phat hién dugc 25 loai ca thuge 22
giéng, 15 ho, 5 bo. Sir dung trinh tr gen 16S rRNA caa DNA ty thé dé kiém chimg phan loai dya vao
hinh thai va xay dung mdi quan hé phat sinh chung loai cua cac loai cé ran san hd nghién cau. Cay phat
sinh loai cho thay sy dong dang cua cac loai ca nghién cau ¢ mac gidng (Genus) va ho (Family), tuy
nhién chua thé hién dugc sy phan tach di truyén & mac bo (Order). Bo ca vuogc (Perciformes) 12 bo ca
chiém wu thé trong céc loai ca ran, tuy nhién bd nay lai duoc nhom voi céc loai thuoc bd ca ndc
(Tetraodontiformes) va bo ca chia véi (Syngnathiformes). Nghién ciru chuy@n sau can duoc tién hanh dé
xay dung dir liéu di truyén DNA barcoding cho cac l0ai ¢4 ran & Viét Nam. Dix liéu nay c6 thé duoc sir
dung nhu ngudn dit liéu dau vao cho cac nghién ciru da dang sinh hoc va quan ly ngudn loi hai san tinh
Khénh Hoa.

Ter khéa: 16S mtDNA, ca ran san hd, DNA barcoding, Khanh Hoa, Perciformes

PHYLOGENETIC RELATIONSHIP OF CORAL FISH
IN KHANH HOA PROVINCE, VIETNAM

Le Phan Khanh Hung, Truong Thi Oanh, Vu Pang Ha Quyen, Pang Thuy Binh
Institute of Biotechnology and Environment, Nha Trang University

Coral reef ecosystem is biologically diverse and highly productive with the inhabitation of
marine organisms, including reef fish known as highest species diversity. The present study focused
on classification and phylogeny of reef fish in Khanh Hoa province. Based on morphological
characteristics, 25 fish species in 22 genera, 15 families and 5 orders have been identified. 16S
rRNA gene sequences of mitochondrial DNA were used to verify the species identification and to
construct the phylogenetic tree of reef fish species. Phylogram showed the monophyly of the fish
species in the genus and family level, while displayed the genetic divergence at the Order level.
Fish species of order Perciformes dominant in the reef in Khanh Hoa, however Perciformes’s
species were clustered in the same clade with the species of Tetraodontiformes and
Syngnathiformes. These data can be used as input data source for the study of biodiversity and
management of marine resources in Khanh Hoa province. More study should be carried out to build
up DNA barcoding data for reef fishes in Vietnam.

Keywords: 16S mtDNA, DNA barcoding, Khanh Hoa, Perciformes, reef fish
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MOQT SO PAC PIEM SINH HQC CA MAO ECH (Allenbatrachus grunniens, Linnaeus 1758)
PHAN BO TAI TINH BA RIA - VONG TAU

Nguyén Thi Phuong Thio, Cao Vin Hung, Nguyén Xuin Toan
Phan vién Nghién ciru Hai san phia Nam

Nghién ctru duoc thuc hién tir thang 08 nam 2014 dén thang 8 ndm 2015 tai tinh Ba Ria —
Viing Tau. C4 mao éch phan bé chii yéu trong khu vuc cira song va ven bién Viing Tau, khu vuc c6
nén day cat bun, cat soi. Két qua nghién ctiru dic diém hinh thai phan loai ca mao éch c6 cong thic
vay nhu sau: DI, 18-22; A16-17; P.I, 20-22; V.1, 2-3. Phan tich thic an trong da day ca cho thay c6
cac loai chu yéu: c& nho, giap xac, nhuyen thé. Ca mao é&ch 1a loai an thién vé dong vat, ty 1€ gitra
chiéu dai rudt (Li) so véi chiéu dai co thé (Lt) RLG = Li/ Lt = 0,6 < 1. Mdi twong quan chiéu dai va
khéi lwong tuén theo phwong trinh 1a W = 0,050Lt*%*° (R?= 0,974). St sinh san tuyét dbi cua ca
mao éch dao dong trong khoang tir 86 dén 399 trimg/ca thé va stc sinh san twong ddi dao dong tir
1.068 dén 3.803 trimg/Kkg ca cai.
Tir khoa: Allenbatrachus grunniens, c& mao éch, dinh dwéng, hinh thai phan logi, phan bo

SOME BIOLOGICAL CHARACTERISTICS OF THE GRUNTING TOADFISH
(Allenbatrachus grunniens, LINNAEUS 1758)
DISTRIBUTING IN BA RIA-VUNG TAU PROVINCE

Nguyen Thi Phuong Thao, Cao Van Hung, Nguyen Xuan Toan
South Research Sub-Institute for Marine Fisheries

The research was conducted from August, 2014 to August, 2015 in Ba Ria — Vung Tau
Province. Grunting toadfish distributes mainly in estuaries and coastal areas of Vung Tau, where
has muddy-sand or gravel-sand bottom. The results showed that, fin formulas of grunting toadfish
as follows: D.III, 18-22; A16-17; P.I, 20-22; V.I, 2-3. Analyzing food collected from stomatch
found small fishes, crustaceans, and mollusks. Grunting toadfish is a carnivore, the rate of intestine
length (Li) and total body length (Lt) RLG =Li/ Lt = 0,6 < 1. The relation between body length and
weigh in the regressive equation is W= 0,050Lt>®*° with R?=0,974. The absolute fecundity ranged
from 86-399 eggs/female and the relative fecundity from 1.068-3.803 eggs/kg.

Keywords: Allenbatrachus grunniens, grunting toadfish, nutrition, morphology, distribution
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DPANH GIA BIEN PONG PHAN BO CAC THAM CO BIEN TAI PAM LAP
AN GIAI POAN 1996-2002 TU NGUON ANH PA PHO LANDSAT

Ha Nam Thing
Truong Pai hoc Nong Lam Hué, Bai Hoc Hué

He¢ sinh thai co bién cung cap nhiéu dich vu sinh thai quan trong ddi véi con ngudi. Trong
béi canh bién ddi khi hau, kha ning luu giit cac bon cua c6 bién dugce danh gia co vai tro then chdt
trong chién lugc giam thiéu nhimg tac dong tiéu cuc cua hién twong khi hau bat thuong. Tuy vay,
hé sinh thai ndy dang phai d6i mit voi nguy co suy giam dién tich, sinh canh phan bb & nhiéu noi
trén thé gioi, trong d6 c6 Viét Nam. Vi thach thuae d6, nghién ctru nay dugc thuc hién nham tim
kiém mot hudng tiép can don gian, dé ng dung trong viéc thanh 1ap ban dd phan b va danh gia
bién dong cac tham co bién tai cac vung dam pha ven by cua Viét Nam. Chung toi st dung nguodn
anh da ph6 Landsat 5TM, Landsat 7 két hop vé&i phuong phap tinh chi s6 bat bién theo do sau (DII)
va ki thuat phan tich thanh phan chinh (PCA) nham xay dyng ban d6 phan b va danh gia bién dong
tham co6 bién vao cac nam 1996, 2002. Két hop véi dir liéu cua cing tac gidc vao cac nim 2013 va
2015 cho thay cac tham co bién ¢ dam Lap An c6 sy thay doi I6n vé dién tich va phan bé khong
gian qua cac nam. Dién tich ¢ bién dugc wéc tinh cho cac nam 1996, 2002 1an luot 14 274,95 va
134,19 ha, giam manh so véi 41,94 va 47,34 ha vao cac nam 2013 va 2015. Do khong co dir liéu
phan bé chinh xac cua co bién trong qua kht, do chinh xéac ciia phuong phap sir dung & cac nam
1996 va 2002 dugc dya trén két qua danh gia nam 2015 qua hai thong sb, d6 chinh xac chung va hé
s6 Kappa voi gid tri lan luot 1a 80,612% va 0,71. Dén hién tai, cac tham co bién tai ddm Lap An da
bi thu hep phan bé, chi con tap trung & khu virc phia Nam caa dam.

Tir khoa: cé bién, DII, dam pha, Ldp An, PCA

SEAGRASS CHANGE DETECTION IN THE YEARS 1996-2002
AT LAP AN LAGOON, THUA THIEN HUE BY LANDSAT IMAGERY

Ha Nam Thang
Hue university of Agriculture and Forestry, Hue University

Seagrass meadows support several essential ecosystem services to human being. In the
context of climate change, their “blue carbon” service significantly contributes to carbon dioxide
reduction strategies in the world. However, the resource is being degraded in both of area and
habitat. This research is conducted to figure out an effective and reliable approach in mapping and
detecting change of seaggrass canopies in the coastal zones of Vietnam. Multi-spectral imageries,
involving Landsat 5TM and Landsat 7, were utilized with water column correction (Depth Invariant
Index) and principle component analysis (PCA) techniques to map the temporal distribution of
seagarss canopies at Lap An lagoon, Thua Thien Hue province in the years 1996 and 2002.
Compare with the maps taken in 2013 and 2015, the results denoted a significant change in terms of
area and habitat of seagrass through the years. Seagrass area was estimated as 274.95ha and
134.19ha in 1996 and 2002, respectively. This area, however has being reduced to 41.94 ha and
47.34 ha in 2013 and 2015 respectively. Currently, seagrass narrowly distributes in the South of the
lagoon. The current maps showed that seagrass was disappeared from the North area of the lagoon.
The accuracy of seagrass mapping method was assessed by the result in 2015 due to the
unavailability of data in 1996 and 2002. The overall accuracy and Kappa coefficient were 80.612%
and 0.71, respectively. The results contribute important data in terms of seagrass habitat losing and
open more reliable approaches for the management of seagrass resource in the coastal zones.
Keywords: DIl, Lap An lagoon, PCA, seagrass
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TIEP TUC NGHIEN CUU PAC PIEM SINH HQC
CA BONG CAT (Glossogobius giuris, Hamilton, 1822)

Dang ])iémTrinh, Nguyén Vin Kiém
Khoa Sinh hoc Ung dung, Truong Dai Hoc Tay Do

Ca béng cat - Glossogobius giuris 1a loai cé rat phd bién Pong Bang Séng Ciru Long (PBSCL). Ca
c6 kich thudce twong d6i nho (chiéu dai trung binh: 15-16m, tuong ing Vi khdi lwong: 45-60g/con).
San lugng ca bbng cat khai thac duoc c6 thé coi khong dang ké (1-1,5%), nhung gia ban tai cac cho
& PBSCL rét cao (150.000 — 200. .000d/kg) va dugc xep vao loai ddc san, nguoi tiéu dung van ua
thich vi thit ngon. Hién nay, xu thé phat trién nudi nhitng dbi tuong thiry san noi dia (trong d6 co ca
bbng cat) duoc ngudi nudi ca @ PBSCL ngay cang chu y. Dé dap timg nhu cau nhu vy, viéc nghién
ctru day du vé dic diém sinh hoc cua c& bng cat Ia can thiét.

Két qua nghién ciru da xac dinh: Ca béng cat la loai ca an dong vat voi dac diém: c4 c6 rang nho
nhung ctng, nhon, da day rd rang, h¢ so tuong quan giita chiéu dai rudt va chiéu dai than RLG =
0,46. Thanh phan thiic n trong 6ng tidu hoa cua bdng cat chu yéu 1a dong vat: 76,5% (trong do6
giap xac nho: 51,7%, ca con cac loai: 23,8%), mun ba hitu co va thic dn khac 1an 23,7%. Phuong
trinh twong quan giita khdi lugng voi chiéu dai than kha chat chd (R*= 0,9396) va phuong trinh hoi
quy nhu sau: W = 0,0267 L2°%° . H¢ sb thanh thuc cua ca cai dao dong tir 6,11-9,04%, twong Gng
v6i giai doan IV. Suc sinh san tuyét ddi trung binh cua ca bong Cat 36.595 tring/ca céi va stc sinh
san tuong ddi 143.000/kg. Ty 1& dyc céi trong quan dan danh bat ty nhién cua ca 1a 1:1,22.

Tir khoa: c& bong cat, dinh dwong, sinh san, sinh trieong, sw thanh sinh duc

CONTINUING STUDY BIOLOGYCAL CHARACTERISTICS OF
SAND GOBY (Glossogobius giuris, Hamilton, 18820)

Dang Diem Trinh Nguyen Van Kiem
Applied Biology Faculty — Tay Do University

Sand goby - Glossogobius giuris, (Hamilton, 1822) is very popular in Mekong Delta,
although this species has a relatively small size (average in length: 5-16cm, and average in weight:
45-60g/fish). The catches of sand goby can be considered negligibly (1-1.5%), but price in the
markets is very high (150,000 - 200,000 VND/kg), and is considered the local speciality and this
fish is still preferred by consumers. The development inland aquaculture fisheries (including sand
goby) in Mekong Delta is more attracted. The study on the biological characteristics of the sand
goby is therefore necsessary. So that, this study was carried out in Long Ho district, Vinh Long
Procince, from March to May 2015.

The results showed that sand goby is carnivorus species with small teeth but hard and sharp; the
correlation coefficient between gut length and body length (RLG) was 0.46. The food composition
of sand goby was mainly animals: 76.5% (including small crustaceans: 51.7%, small fish: 23.8%),
organic matters and others was 23.7%. The equation correlation between body weigh length was W
= 0.0267L%°%° with r* = 0.9396. The GSI of females ranged from 6.11 to 9.04% (stage gonad of
IV). Absolute average fecundity was 36.595 eggs/female and the relative fecundity was 143,000
eggs/kg. The natural ratio of male and female is 1: 1.22.

Keywords: sand goby, nutrition, reproduction, growth, sexual maturation
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MQT SO PAC PIEM HINH THAI CA LAU KINH
Pterygoplichthys disjunctivus (Weber, 1991) va Pterygoplichthys pardalis (Castelnau, 1855)
Nguyén Thi Vang, Tran Pic Pinh
Khoa Thay San — Trudng Pai hoc Can Tho
Nghién ciru nay dugc thyuc hién tir thang 4/2013 dén thang 3/2014, tai cac thay vuc nhu
s6ng, kénh/rach va muong vuon & thanh phd Can Tho nhim xac dinh dic diém hinh théi va thanh
phan loai c4 lau kinh. C4c chi tiéu hinh thai dugc xac dinh théng qua phwong phép do va dém céc
tia vi va ddc diém van bung. Két qua nghién ctru cho thay, c6 hai loai ca lau kinh xuét hién ¢ tai khu
vuc nghién ciru d6 1a Pterygoplichthys disjunctivus va Pterygoplichthys pardalis. P. disjunctivus, ¢
2 vi lung véi vi lung thir nhit D1 (1, 12-13); vi lung tht 2 1a vi m&, vi nguc P (1, 7), vi bung V (1,6),
vi hau mén A (1,5), vi cudng dudi C (I- 14- 1). Ti Ié chiéu dai dau/dai chuan trung binh 12 0,318; dai
chuin/cao than: 5,513; dai dau/duong kinh mét: 6,974; dai dau/khoang cach 2 mit: 2,248; cao
than/cao cubng dudi: 1,993; dai cudng dudi/cao cudng dudi: 0,693; dudong kinh mat/dai chuan:
0,046; dai chuan/dai tong: 0,701; cao than/dai tong: 0,128; dai dau/dai tong: 0,223; dai cudng
dudi/dai tong 0,044.Ngoai ra, loai P. disjunctivus c6 van bung hinh gon song, mau den hodc mau
nau sim nam trén nén mau tring tao thanh nhimg duong cong ubn lugn. O loai P. pardalis, sb
luong cua cac tia vi twong ty nhu loai P. disjunctivus. Ti 1é chiéu dai dau/dai chuan trung binh Ia
0,297; dai chuan/cao than: 5,578; dai dau/ duong kinh mat: 7,772; dai dau/khoang céch 2 mit:
2,238; cao than/cao cudng dudi: 1,956; dai cudng dudi/cao cudng dudi: 0,466 duong kinh mat/dai
Chuén 0,038; dai chuan/dai téng: 0,746; cao than/dai tong: 0,135; dai dau/dai tong: 0,221; dai
cuong duoi/dai tong 0,032. Bén canh do, loai ca nay voi van bung la nhiing d6m tron mau nau den
tach riéng biét nam trén nén mau tring. Tir két qua cho thiy, van bung la dic diém quan trong dé
xac dinh dugc 2 loai ca nay.
Tir khéa: dic diém hinh thai, Pterygoplichthys disjunctivus, Pterygoplichthys pardalis

SOME MORPHOLOGICAL CHRACTERISTICS OF SAILFIN CATFISH
Pterygoplichthys disjunctivus (Weber, 1991) va Pterygoplichthys pardalis (Castelnau, 1855)
Nguyen Thi Vang, Tran Pac Dinh
Fisheries Faculty, Can Tho University
The study was conducted from March, 2014 to April, 2013 in in Can Tho City to determine
the morphological characteristics and composition of the sailfin catfish. The morphological criteria
were determined through measurements and counts of fins and abdominal characteristics. The
results showed that two species of sailfin catfish appeared in the study area were Pterygoplichthys
disjunctivus and Pterygoplichthys pardalis. The number of fins for P. disjunctivus was identified by
D1 (1, 12-13),P (I, 7), V (1,6, A (1, 5), A (I, 5), C (I- 14. I). The average ratio of head length/
standard length: 0.318; standard length/body height: 5.513; head length/orbit diameter: 6.974; head
length/interorbital distance: 2,248; body height/caudal peduncle height: 1.993; caudal peduncle
length/caudal peduncle height: 0.693; orbit diameter/standard length: 0.046; standard length/total
length: 0.701; body height/total length: 0.128; head length/total length: 0.223; caudal peduncle
length/total length: 0.044. Furthermore P. disjunctivus has a dark vermiculated pattern on a light
background of ventral surface. The results showed that a number of fins in P. pardalis was similar
to P. disjunctivus. The morphological ratios were also determined such as head length/standard
length: 0.297; standard length/body height: 5.578; head length/orbit diameter: 7.772; head
length/interorbital distance: 2.238; body height/caudal peduncle height: 1,956; caudal peduncle
length/caudal peduncle height: 0.466; orbit diameter/standard length: 0.038; standard length/total
length: 0.746; body height/total length: 0.135; head length/total length: 0.221; caudal peduncle
length/total length: 0.032. P. pardalis has round dark spots separated on white background ventral
surface. The results showed that the vermiculated pattern is an important characteristic to identify
these two species.
Key words: morphology characteristic, Pterygoplichthys disjunctivus, Pterygoplichthys pardalis
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TIEP THUC NGHIEN CUU MQT SO CHI TIEU SINH LY CA TRA (Pangsianodon
hypophthalmus) GIAI POAN CA HUONG VA CA GIONG

Nguyén Thi Béo Xuén, Nguyén Vin Kiém
Khoa Sinh hoc Ung dung, Truong Dai Hoc Tay Do

Ca tra (Pangasianodon hypophthalmus) la la loai ca nu6i phé bién ¢ Bdng Bang Séng Curu
Long (PBSCL). M6t s nghién ctu con cho rang cé tra c6 thé nudi o vung nude c6 do man khoang
10-15%o. Tuy nhién nhan dinh cua c4c tac gia lai chua c6 sy thdng nhat vé tac dong caa moi truong
t6i sy séng cua ca tra. Vi vay, nghién ctu bd sung thém tac dong caa mot s6 yéu to méi truong (do
man, nhiét do, pH va oxy hoa tan) téi mot sb chi tiéu sinh ly cua ca tra (giai doan ca huong va ca
gidng) 1a can thiét.
Két qua nghién ctru da chi nhan: kha nang chiu dung véi d6 man, oxy hoa tan, nhiét do cua cé tra
huong ludn thap hon so voi ca tra giéng. Tuy nhién, ngudng oxy, nhiét do cia ca & nghiém thic
5%o 1a thap nhat va khéc biét (p<0,05) so véi cac nghiém thac con lai. Ngudng pH (min, max) cia
cé tra (c4 huong va giéng) khdng co su khac biét (P>0,05) véi cac gia tri lan luot: 4,0 va 10,4 6.
Tiéu hao oxy cua ca c6 xu huéng giam dan tir giai doan ca huong t6i giai doan ca giong. Nhung
trong cung giai doan phat trién thi tiéu hao oxy c6 xu hudng ting theo do man. Nhiét do gay chét
50% véi gid tri cuc tiéu: 14,1 -14,5° va cuc dai: 42,1-44,5°C da ghi nhan trong thi nghiém nay.
Tar knoa: ngudng oxy, sinh ly cad tra, nguwong nhiét do, nguong pH, dé man

NEXT RESEARCH SOME OF PHYSIOLOGICAL CHARACTERISTICS OF
(Pangasianodon Hypophthalmus) AT FRY AND FINGERLING STAGES

Nguyen Thi Bao Xuan, Nguyen Van Kiem
Applied Biology Faculty — Tay Do University

Catfish (Pangasianodo hypopthalmus) were widely cultured in the Mekong Delta. Some
researches believe that this fish can be cultured in waters with 10-15%o salinity. The authors said
there was no consensus on the impact of ecologlical conditions on the fish. Therefore, it is
necessary to make futher study on the effects of environmental factor (salinity, temperture, pH and
dissolved oxygen) on some phyciological indicators of fish (larvae stage and fingerlings stage). This
study was carried out at Taydo University during time from March to May of year 2015.

The result has shown, that fry (30 days old) always has lower tolerances of salinity, dissolved
oxygen and temperture than fingerling. However, the oxygen threshold and temperture of the fish at
5%o theatments is the lowest and difference (p<0,05) compared to the other treatments. pH
threshold on catfish (both in fry stage and fingerlings stage) is ranged between 4.0 and 10.4. The
oxyen consumption of fish has decreased gradually from fry to fingerlings. But at the same stage of
development, this consumtion tends to increase with higher salinity. According to the records in this
exeriment, the lowest temperture of fish is 14.1°C and the highest is 44.5°C (50% fish died)

Key words: oxygen level, phyiological catfish, temperture threshold, pH threshold, salinity
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NGHIEN CUU PAC PIEM SINH TRUONG VA DINH DUOGNG CUA CA POI LA
Mugil keraati (GUTHER, 1861) G VUNG CUA SONG NHAT LE, TINH QUANG BINH

Tran Thi Yén, PhanThi My Hanh
Khoa Nong Lam Ngu, Truong dai hoc Quang Binh

Nghién ctru dugc thuc hién tir thang 5 nam 2014 dén thang 6 nim 2015 bang nhitng phuong
phap dang duoc ap dung trong nghién ciru ngu loai hién nay caa Nikolski, Pravdin, Xakun, Buskaia
va Mai Pinh Yén. Mau ca duogc thu tai ving cira song Nhat Lé, tinh Quang Binh. Két qua nghién
ctru cho thiy ca ddi 14 c6 chiéu dai dao dong tir 85 - 306 mm, tuong wng Véi trong lugng 25 - 170 g.
CAu tric tudi ca dbi 14 don gian, gdbm 4 nhom tudi (0° - 3), toe do ting trudng héng nim tuong doi
nhanh, phuong trinh sinh trrong theo Von Bertalanffy c6 dang L= 299,2 x [1-g0060S(t+0.7652)- \y, =
270,4 x [1-g03163(t+ 050210129500 "4 441 14 1a loai an tap, thién vé thuc vat, cd phd thirc an kha rong,
gom 40 ho thudc 31 bo dong thuc vat khac nhau. .

Tir khoa: ca doi ld; dic diém dinh dwong; dic diém sinh truong; ciza song Nhdt Lé, tinh Quang
Binh; Mugil kelaarti (Guther, 1861)

STUDY ON CHARACTERISTICS OF GROWTH AND NUTRITION OF Mugil kelaarti
(GUTHER, 1861) ESTUARINE AREA OF NHAT LE, QUANG BINH PROVINCE

Tran Thi Yen, PhanThi My Hanh
Agriculture — Forestry — Fishery Faculty, Quang Binh University

The research was conducted from May, 2014 to June, 2014 appying the methods in the
ichthyology of Nikolski, Pravdin, Xakun, Buskaia and Mai Dinh Yen, fish samples were collected
in the estuarine of Nhat Le, QuangBinh province. Results showed that grey mullet Mugil kelaarti
has a length ranging from 85-306 mm, corresponding to weight 25-170 g. Age structure of fishes
was simple, ranging in 4 age groups (0" - 3%), the annual growth rate was relatively fast and the
equation according to VVon Bertalanffy growth L, = 299.2 x [1-e -0t * 0.7652) -\, = 270.4 x [1-e°
0.3163(t + 0.5021129500 - Muygil kelaarti is omnivorous, its feed included mainly the plants, feeding fairly
broad spectrum of 40 families of 31 orders.

Keywords: estuarine, Nhat Le, Quang Binh; growth characteristics; nutritional characteristics;
Mugil kelaarti
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~ NGHIEN CUU BAO QUAN CA, TOM, MUC NGUYEN LIEU
TREN TAU KHAI THAC THUY SAN BANG DUNG DICH OLIGOCHITOSAN

Vii Ngoc Boi', Nguyén Thi My Trang®, Lé Phwong Chung?®, Lé Chi Hiéu®

! Khoa Cong nghé thuc pham, Trudng Pai hoc Nha Trang

2\/ién CNSH & MT, Trudng Dai hoc Nha Trang

Hoc vién cao hoc, Vién Khoa hoc & CN Khai thac TS, Truong DH Nha Trang

Chéat luong va gia tri ciia san pham thuy san danh bat xa bo phu thudc rat 16n vao ky thuat
bao quan sau danh bét boi vi ching déu rat dé bi hu hong do tac dong cia hé vi sinh vat va cac
enzyme c6 san. Vi dic tinh kha ning khang khuan tét va dé hoa tan trong nudc, nghién ciru nay da
ther nghiém str dung dung dich oligochitosan (COS) trong viéc cai thién chat lwong thuy san danh
bt trén tau c4. Sau cac chuyén thir nghiém thuc té trén cac tau ca véi cong suét khai thac, thoi gian
di bién khéc nhau, két qua danh gia cac chi tiéu cam quan, nito bazo bay hoi, pH co thit hay pH bé
mat, ham lwong NHs, ham luong protein déu t6t hon nhiéu so voi phuong phap bao quan truyén
thdng (udp da). Trong d6 ndng do dung dich oligochitosan thich hgp nhét trong bao quan cé sau
danh bat 1a 1,0% voi thoi gian ngam 1a 1,5 phat; ddi véi bao quan tdm la 1,25% va thoi gian ngam
14 0,5 phit; con ddi véi bao quan muc sau danh bét 1a 3,5% va thoi gian nhing 1a 2 phat. Thoi gian
bao quan nguyén liéu thily san sau dénh bét ¢ sir dung dung dich oligochitosan di dugc nghién ctu
cho két qua tét tir 25 - 30 ngay.

RESEARCH ON PRESERVED FISH, SHRIMP, SQUID MATERIAL
ON FISHING VESSELS USING SOLUTION OLIGOCHITOSAN

Vu Ngoc Boi', Nguyen Thi My Trang*, Le Phuong Chung?, Le Chi Hieu®

'Food technology Faculty, Nha Trang University

?Institute for Biotech and Environment Faculty, Nha Trang University

$Master student, Institute for Marine Science and Fishing Technology, Nha Trang University

The quality and value of fishery products offshore fishing depends greatly on preservation
techniques after catching because they are very easy to be damaged by the impact of
microorganisms and enzymes available. With antibacterial characteristic and easy to dissolve in
water, this study tested the use oligochitosan solution (COS) in improving the quality of fishery
products on fishing vessels. After the experiments on the fishing vessels different capacity of
mining and sailing time, the results of the sensory evaluation, volatile nitrogen base, pH surface or
pH inside of muscle, NH; content and protein content were better than traditional preservation
(using ice). The most appropriate concentration of oligochitosan solution in preserving fish after
fishing was 1.0% with 1.5 minutes soaking time; to preserve shrimp was 1.25% and duration of 0.5
minutes immersion; also for preservation after catching squid was 3.5% and the 2 minute time dip.
The preservation time of raw material seafood using oligochitosan solution was studied from 25 to
30 days for better results.
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PANH GIA PAC TINH KY THUAT LUOI VAY CA NOI NHO

Pinh Xuan Hung
Phéan vién Nghién ctu Hai san Phia Nam

Nghién ctru nay st dung phuong phap s6 va md phong tai Phong Thi nghiém Vat ly Nghe ca
thuoc Phong Hé théng San pham Bién, truong Pai hoc QUOC gia Pukyong, Busan, Han quéc. Sé
liu ddu vao la thong sé co ban cua hai vang luéi vay ca ndi nho tau NT92036TS va TG92467TS
thudc dé tai “Nghién citu sur dyng anh sang dén ngam trong nudc va anh sang mau cho nghé ludi
vay xa bd bién mién Trung va mién Nam”. Két qua cho thay, luGi vay tau NT92036TS c6 van toc
chim trung binh, d6 sau chim I6n nhat, luc cang trén day giéng rat chinh 16n nhat va dién tich vong
vay lan luot 14 0,13 m/s, 72 m, 1019kgf (tbc do thu day 1,2 m/s) va 24756 m?; ddi véi ludi vay tau
TG92467TS lan luot 1a 0,09 m/s, 75 m, 1680kgf (toc do thu day 1,4 m/s) va 86116 mZ. Luc cing
trén day giéng rut chinh ting khong déu theo thoi gian va giam manh & giai doan cudi qua trinh thu
day giéng rut chinh. Hiéu suat chim cuaa vang ludi vay tau NT92036TS tét hon so véi cua tau
TG92467TS. Hai vang ludi vay ndy phi hop khai thac dan ca ndi nho tap trung quanh ngudn sang
v6i kich thudce dan nho.

Tir khoa: Do sau chim, lyc cang, lugi vay ca noi nho, phuong phap s6, van téc chim
ASSESSING MACHANICAL PROPERTIES OF SMALL PELAGIC FISH PURSE SEINE

Hung Dinh Xuan
South Research Sub-Institute for Marine Fisheries

The study used numerical method and simulated in Physical Fisheries Laboratory, Marine
production System Management Division, Pukyong National University, Busan, Korea. The initial
data is parameters of two small pelagic fish purse seines of NT92036TS and TG92467TS of the
Project “Research on utilization of underwater light and color light for offshore purse seines of
Middle and South of Vietnam”. The result showed that, the gear of NT92036TS had average
sinking speed, maximum sinking depth, tension on ring line and arround area was 0.13 m/s, 72 m,
1019kgf (pursing speed of 1.2 m/s) and 24756 m? recpectively; of TG92467TS were 0.09 m/s, 75
m, 1680kgf (pursing speed of 1.4 m/s), and 86116 m> Increase of tension on ring-line was not
regular via time, the high tensional force and fell down rapidly in final period of pursing process.
Sinking performance of NT92036TS is better than of TG92467TS. The two purse seines are
suitable for catching small pelagic fish that is attracted by light into small school.

Key words: Numerical method, purse seine, sinking depth, sinking speed, surround area,

tension
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SO SANH CAC PHUONG PHAP XAC PINH PQ THUY PHAN
PROTEIN CUA PHU PHAM THUY SAN

Pinh Céng Loi, L& Thanh Hung, Nguy&n Phic Cam T
Khoa Thuy san, Pai hoc Néng Lam TpHCM

Thuay phan phu pham thuy san bang phuwong phap héa hoc/enzyme dé tan dung protein la
mot hudng nghién cau dang dugc nhiéu nha khoa hoc quan tdm. Mat trong nhitng chi tiéu quan
trong dé danh gia hiéu qua cua qua trinh thuy phan la do thuy phan (DH). D thuy phan la ty 1¢ cac
lien két peptide bi phan cat trong qua trinh thuy phan protein. Hién nay c6 rat nhiéu phwong phap dé
xé4c dinh DH; mbi phuong phap c6 nhitng uu va nhugce diém khac nhau. Nghién ctru nay dugc thuc
hién nham so sanh bién dong DH trong qua trinh thuy phan phu pham ché bién ca ma philé cua ba
phuong phap: TNBS, pH-stat va chuan d¢ formol. Phu pham duoc thay phan bang enzyme Alcalase
2L & nhiét d6 60°C va pH 9,5 va tién hanh xac dinh DH tai cac thoi diém Oh, 1h, 2h, 3h, 4h va 5h.
Két qua phan tich cho thay ham Iwong protein trong phu pham ché bién ca ma phil€ la 17,6%. Day
la ngudn nguyén lidu cé tiém ning dung trong san xuat protein thiy phan/co dic. O ca ba phuong
phap xac dinh, gia tri DH c¢6 xu hudng ting theo thoi gian thiy phéan, dic biét Ia trong hai gio dau
va su bién dong nay khéc biét rat co y nghia thong ké (p < 0,001). Va sy khéc biét vé gia tri DH
giita ba phuong phap rat co y nghia vé mat théng ké (p < 0,001). Sau 5h thiy phan, gia tri DH cao
nhat thu dugc bang phuong phap TNBS (79,9%), theo sau 1a phuwong phap pH-stat (61,7%) va thap
nhét 1a phuong phap chuan do formol (35,2%). Két qua caa nghién ciu nay cho thay xac dinh DH
bang phuong phap pH-stat 1a don gian nhit; trong khi phwong phap TNBS dung xac dinh tryc tiép
DH.

Tir khéa: Chuan do formol, do thary phan, DH, pH-stat, TNBS

COMPARISON OF METHODS FOR DETERMINING THE HYDROLYSIS DEGREE
OF PROTEIN IN AQUATIC PROCESSING BY-PRODUCT

Dinh Cong Loi, Le Thanh Hung, Nguyen Phuc Cam Tu
Fisheries Faculty, Chi Minh City University of Agriculture and Forestry

Several researchers have focused on investigating to produce fish protein hydrolysate by
chemical/enzymatic hydrolysis from aquatic by-products. One of the important parameters to
evaluate effectiveness of the protein hydrolysis is degree of hydrolysis (DH), defined as the
proportion of cleaved peptide bonds in a protein hydrolysate. Many methods are presently used to
determine the DH of hydrolysates. The present study was conducted to compare DH changes during
enzymatic hydrolysis of grouper fillet processing by-product by TNBS, pH-stat and formol titration
methods. Ground by-product was hydrolyzed using Alcalase 2L at 60°C and pH 9.5 for 5 h and DH
was determined at 0, 1, 2, 3, 4 and 5 h. The protein content of grouper fillet processing by-product
was 17.6%. This is a potential material using for producing protein hydrolysate/concentrate. The
higher DH of hydrolysates increased when the longer hydrolysis time was used (p < 0.001).
Differences of DH values between three determining methods were highly statistically significant (p
< 0.001). After 5 h hydrolysis, the highest DH values were obtained by the method of TNBS
(79.9%), followed by the pH-stat method (61.7%) and the lowest values were the formol titration
method. In conclusion, based on the results of this study, for DH determination, the pH-stat is the
simplest method, while the TNBS method does directly determine DH.

Keywords: Degree of hydrolysis, DH, Formol titration method, pH-stat, TNBS
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ANH HUONG CUA CAC LOAI ENZYME LEN QUA TRINH
THUY PHAN PHU PHAM CHE BIEN MUC

Nguyén Thi Truc Ly, Nguyén Phic Cam Tu, Lé Thanh Hing
Khoa Thuy san, Pai hoc Néng Lam TpHCM

Phu pham ché bién muc 1a ngudn nguyén liéu tiém ning dung lam chat dan du va dich
protein thity phan trong san xuat thie n thity san. Nghién ciu ndy nham danh gia anh huong cua ba
loai enzyme Alcalase (9,02 Ul/ml), Flavourzyme (8,54 Ul/g) va Protease AP CONC (8,75 Ul/g) I1én
qua trinh thity phan phu pham muc va dic tinh cua dich thay phan ¢ nhiét ¢6 50°C — 60°C va pH =
8 — 9, trong thoi gian 10 gio. Trong qua trinh thiy phan phu pham muyc bing ba loai enzyme, ham
lvong dam formol, dam ammonia va dam amin trung binh & cac thdi diém déu ting dan theo thoi
gian thiry phan va khac biét c6 ¥ nghia vé mit thong ké (p < 0,05). Cubi thi nghiém, ham luong dam
formol, dam ammonia va dam amin cao nhit theo thu tu lan luot 1a & nghiém thac st dung
Alcalase, Protease AP CONC va Flavourzyme (dam formol lan luot 13 3,668 + 0,658, 3,518 + 0,667
va 3,168 + 0,499 (g/I) va dam amin 3,359 + 0,624, 2,901 * 0,514 va 3,274 + 0,660 (g/I); trai lai dam
ammonia theo thur ty Alcalase (0,308 = 0,063 g/l) > Flavourzyme (0,267 + 0,045 g/l) > Protease
(0,244 + 0,026 g/l)). Su khac biét vé do thuy phan (DH), xac dinh bang phuong phap chuin do
formol, giira cac nghiém thirc 1 c6 y nghia vé mit thong ké (p < 0,05). Trong d6, DH cao nhat 1a &
nghiém thuc dung Alcalase (17,1%), theo sau |a Protease AP CONC (14,3%) va thap nhét la
Flavourzyme (13,6%). Két qua cho thay Alcalase la lya chon tdi wu dung trong thity phan phu pham
muc & diéu kién nhiét d6 va pH thi nghiém nhu trén.

Tir khoa: Alcalase, do thuy phan, Flavourzyme, phu pham muc, Protease

EFFECTS OF ENZYMES ON PROTEIN HYDROLYSIS
OF SQUID PROCESSING BY-PRODUCT

Nguyen Thi Truc Ly, Nguyen Phuc Cam Tu, Le Thanh Hung
Fisheries Faculty, Chi Minh City University of Agriculture and Forestry

Squid processing by-product (SPB) is potential material using for attractant and protein
hydrolysate in manufacturing aquaculture feed. The present study was conducted to evaluate effects
of three different proteases (Alcalase 9.02 Ul/ml, Flavourzyme 8.54 Ul/g and Protease AP CONC
8.75 Ul/g) at 50 — 60°C and pH 8 — 9 for 10 hours on hydrolysis of SPB and hydrolysate properties.
During the hydrolysis of SPB by three enzymes, mean concentrations of formol nitrogen (FN),
ammonia nitrogen (AN) and amino acid nitrogen (AAN) increased with hydrolysis time and
showed statistically significant different (p < 0.05). At the end of the experiment, concentrations of
FN and AAN showed highest and follow sequence: Alcalase > Protease AP CONC > Flavourzyme
(FN: 3.668 + 0.658, 3.518 + 0.667 and 3.168 + 0.499 g/l, respectively and AAN: 3.359 * 0.624,
2.901 + 0.514 and 3.274 + 0.660 g/l, respectively); whereas, AN concentrations were in order:
Alcalase (0.308 £ 0.063 g/lI) > Flavourzyme (0.267 + 0.045 g/l) > Protease (0.244 + 0.026 g/l).
Differences of degree of hydrolysis (DH), determined by formol titration method, between
enzymatic treatments were statistically significant (p < 0.05). The highest mean DH was observed
in the presence of Alcalase (17.1%), followed by Protease AP CONC (14.3%) and the lowest DH
found in Flavourzyme treatment (13.6%). It can be concluded from the results that the most
effective protease was Alcalase.

Keywords: Alcalase, degree of hydrolysis, Flavourzyme, Protease, squid processing by-
product
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_QUY TRINH CONG NGHE KHAI THAC CANGU
TREN TAU LUOI VAY PUOI TG92467TS O VUNG BIEN VIET NAM

Poan Vin Phy, Pong Quang Hong va Nguyén Tri Ai
Phan vién Nghién ciru Hai san phia Nam

Quy trinh cdng nghé khai thac ca ngir trén tau ludi vay dudi TG92467TS & ving bién Viét
Nam dugc Xay dung dua trén co s¢ cua cong ngh¢ khai thac ca ngu bing luéi vy dudi &
Philippines va két qua thuc hién cua dé tai “Nghién cuu Xay dung quy trinh cdng ngh¢ khai thac ca
ngtr bang ludi vay dudi & ving bién Viét Nam”, ma sd KC.06.23/11-15. Quy trinh nay da tng dung
cac cong nghé do tim cé (sonar), tap trung ca (cha) tién tién trén thé gioi; cai tién thiét bj khai thac
va lam don gian hoa cac khau trong k§ thuat khai thac ciia nghé lui vay nhu: chuén bj tha ludi, tha
ludi, thu giéng rat, thu ludi va thu ca. Qua 03 chuyen ung dung quy trinh cdng nghé ludi vay duoi
(trén tau TG92467TS) dé danh bat ca ngir ¢ ving blen DBong Nam bd trong nam 2014 va 2015 cho
thay,thoi gian thao tac cua mé ludi da duoc rat ngan (thoi gian thu giéng rat con 15-20 phdt, thoi
gian thu ludi con 1,0 - 1,5 gid), niang suat khai thac trung binh c& ngir cua tau ludi vay dudi cao hon
tau luGi vay man (tau ddi chung) khoang 4,3 lan; niang suat lao dong trung binh cua tau lugi vay
dudi cao hon tau ludi vay man khoang 2,3 1an; s6 lugng lao dong cua tau ludi vay dudi giam 25%
S0 V6i tau ludi vy man va cudng d6 1am viéc cua thuyén vién trén tau ludi vay dudi dugc giam nhe
hon so véi tau ludi vay man, dac biét 1a khau tha, cau vong khuyén va thu ludi.

Tir khoa: Cong nghé ludi vay, ki thuat khai thac, ludi vay, tau ludi vay, thiét bi lugi vay

TUNA FISHING TECHNOLOGY PROCESS BYSTEM-PURSE SEINER
ON TG92467TS IN VIETNAM SEAWATER

Poan Van Phu, Pong Quang Hong and Nguyen Tri Ai
South Research Sub-Institute for Marine Fisheries

The fishing technology process of stern-tuna on purse seiner TG92467TS in Vietnam
seawater was made from fishing technology process of Philippines tuna purse seines and the results
of the project “Research on making tuna fishing technology process bystern-purse seine in Vietnam
seawater”, code KC.06.23/11-15. The process have applied sonar technolgy, Fish Aggregating
Devices (FADs); improving fishing support equipments and simplifying phases of fishing
technology of tuna purse seine as: Net shooting preparation, net shooting, ring line pursing, net
hauling and fish collection. From 03 the surveys applying the technology process of stern-tuna on
purse seiner (on TG92467TS) in South - Eastern Seawater on 2014 and 2015 have showed that,
shooting and pursing times were reduced (pursing tine reduced to 15-20 munites, net hauling time
reduced to 1,0 - 1,5 hours), average catch per unit effort (CPUE) of the stern tuna purse seiner was
higher 4.3 times than of side tuna purse seiner (controlled tuna purse seines); average labor
productivity of stern tuna purse seiner was higher 2.3 times than side tuna purse seiner; the number
of labors on the stern-tuna purse seiner decreased 25% comparing with side-tuna purse seiner and
the working intensity decreased comparing with side-tuna purse seiner, especcially - in shooting,
pursing and net hauling time.

Key words: purse seine technology, fishing technology, purse seine, purse seiner or purse
seine equipments
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BIEN PONG CUONG LUC VA SAN LUQNG KHAI THAC NGHE LUGI KEO CONG
SUAT TU' 50CV TRO LEN CUA CAC TINH VEN BIEN PONG NAM BQ

Nguyén Nhuw Son
Phan Vién Nghién ctru Hai san phia Nam

Két qua nghién ciru cuong luc va san luong khai thac nghé ludi kéo cong suét tir 50CV tro
lén cua céc tinh ven bién Pong Nam B6 (DNB) tu thang 5/2012 dén thang 4/2013 cho thay, cuong
luc khai thac (don vi tinh 1a km®) 12 1.780,8 km® va bién thién tang dan theo chiéu tang cong sut
may tau. Cuong lyc khai thac cao nhat 1a nhém tau 250CV trd 1én (chiém 80,8%) va thip nhat Ia
nhom tau 50 - 89CV (chiém 2,7%). Cudng luc khai thac cao nhat vao thang 10/2012 va thap nhat
vao thang 2/2013. San luong khai thac trong thoi gian nghién ciu cia nghé ludi kéo cong suét tir
50CV tro Ién 1a 467.397,9 tan va bién thién ting dan theo chiéu ting cong sudt may tau. San luong
khai thac cao nhat vao thang 10/2012 va thap nhat vao thang 1/2013. Nhom tau 250CV tro [én co
san luong khai thac cao nhat, dat 361.503,8 tan (chiém 77,3%) va thap nhét 1a nhém tau 50 - 89CV
véi 20.075,5 tan (chiém 4,3%). Hiéu qua khai thac cua nghé lugi kéo cong suat tir 50CV tro 1én
trong thoi gian nghién ciu dat 14.938,6 tAn/km® va bién thién giam dan theo chiéu tang cong suit
may tau. Hiéu qua khai thac cao nhét vao thang 10/2012 va thap nhat vao thang 04/2013. Nhém tau
50 - 89CV c6 hiéu qua khai thac cao nhat dat 4.976,4 tan/km?® (chiém 33,3%) va thip nhét la nhém
tau 250CV tré 1én (chiém 20,0%).

Twr kKhoa: cuong luc, Bong Nam B9, hiéu qua khai thac, ludi kéo va san luong

THE VARIATION OF FISHING OFFORT AND CATCHES OF TRAWL FLEETS FROM
50 HP UP IN COASTAL SOUTH-EASTERN PROVINCES, VIET NAM

Son Nguyen Nhu
South Research Sub-Institute for Marine Fisheries

The survey results on fishing efforts and catches of trawl fleet from 50HP up in the coastal
Sounth-Eastern provinces of Vietham from May 2012 to April 2013 have showed that, the fishing
effort (unit is km3) is 1,780.8 km3 and variability increases corresponding with increasing engine
power. The highest fishing efforts was in group vessel from 250HP up (80.8%) and the lowest in
group vessels on 50 - 89HP (2.7%). The highest fishing effort was in Oct 2012 and the lowest in
Feb 2013. During the study period, the fishing catches of the trawl feets from 50HP up was
467,397.9 tons and variability increases corresponding with increasing engine power. The highest
fishing catches was in Oct 2012 and the lowest in Jan2013. The highest fishing catches was in
group vessel from 250HP up of 361,503.8 tons (77.3%) and the lowest in group vessels on 50 -
89HP of 20,075.5 tons (4.3%). During the study period, the fishing efficiency of the trawl feets
from 50HP up was 14,938.6 tons/km3 and variability diminished corresponding with increasing
engine power. The highest fishing efficiency was in Oct 2012 and the lowest in April 2013. The
highest fishing efficiency was in group vessel in group vessels on 50 - 89HP of 4,976.4 tons/km3
(33.3%) and the lowest from 250HP up (20.0%).

Key words: catchs, fishing effort, fishing efficiency, South-eastern and trawl fleets

Nguoi phan bién: ThS. Trin Vin Hao

79



TOI UU HOA PIEU KIEN THUY PHAN THU NHAN PEPTIDE
CO HOAT TINH LIEN KET CANXI TU PHY PHAM CA TRA
(Pangasianodon Hypophthalmus)

Nguy&nThi HwongThéo', PinhThi Mén, Vé Pinh Lé Tam?, Trin PicVinh?
'Trung tdm Céng nghé Sau thu hoach - Vién nghién cau NTTS I
Trudng PH Bachkhoa TP. HOChi Minh

Canxi 1a mot chit khoang can thiét cho nhimg chtrc ning sinh hoc trong co thé nhu dan
truyén than kinh, co bop co, déng mau va hd tro ciu tric cta skeleton. Trong nhiéu diéu kién, co thé
khong thé hip thu dugc luong canxi tur thuc pham do ching bj két taa trong hé thong tiéu hoa.
Chinh vi vay, su phat trién cua cac phuong phap ting cuong tinh hoa tan cua canxi nham giup cai
thién dang ké su hap thu va dac tinh sinh hoc cua chidng. Canxi hiru co dugc xem nhu nguon thay
thé tuyét voi cho canxi vo co. Muyc dich ciia nghién ciru nay nham t6i vu héa nhitng diéu kién thuy
phan dé thu nhan peptide c6 hoat tinh lién két canxi cao nhat tir phu pham ca Tra (Pangasianodon
Hypophthalmus). Diéu kién thiy phan duogc tdi uu bang phuong phap bé mat dap ung (RSM) véi
hoat tinh lién két canxi 1a ham muc tiéu. Ty 1é enzyme 11,8U/g, nhiét 46 41,8°C, thoi gian thiy
phan 108,3 phat va pH 8,0 duoc xac dinh 1a diéu kién thuy phén tdi wu bang enzyme Trypsin cho
peptide co hoat tinh lién két canxi cao nhét 18,84 mg/g protein. Phuong trinh hodi quy cho thay su
tuong thich voi thyc nghiém va RSM chimg t6 1a mot cong cu t6i wu hitu higu. Két qua nghién ctru
cho thiy phu pham c4 Tra la ngudn nguyén liéu thich hop dé thu nhan peptide lién két calcium.

Tir khoa: peptide c6 hoat tinh lién két canxi, phuong phap bé mit dap tmg, phu pham c4 tra,
thily phan bang enzyme

APPICATION OF RESPONSE SURFACE METHODOLOGY TO OPTIMIZE
THE CALCIUM BINDING CAPACITY OF PROTEIN HYDROLYSATE
FROM CATFISH (Pangasianodon Hypophthalmus) BY-PRODUCTS

Nguyen Thi Huong Thao®, Dinh Thi Men*, Vo Dinh Le Tam? Tran Duc Vinh?
! Research Institute for Aquaculture No.2
2 Ho Chi Minh University of Science and Technology

Calcium is an essential mineral nutrient required for biological functions in the body such as
nerve conduction, muscle contraction, blood coagulation and structural support of the skeleton. In
some case, the body is unable to absorb calcium from dietary food because of the precipitation of
insoluble calcium salts in the intestinal lumen. Therefore, the development of methods to enhance
the solubility of calcium can promote calcium absorption and improve its bioavailability. Organic
calcium has been proposed as superior alternative to inorganic calcium. The aim of this study was
optimize the enzymatic hydrolysis conditions for producing peptide with high calcium binding
capacity from tra catfish (Pangasianodon Hypophthalmus) by-products. Hydrolysis conditions were
optimized by using a response surface methodology (RSM) with calcium-binding capacity as
response. An enzyme to substrate level of 11.8U/g, temperature of 41.8°C, the time of 108.3
minutes and pH of 8.0 were found to be the optimum conditions to obtain the highest calcium
binding capacity 18.84 mg/g protein using trypsin. The generated model showed a quadratic fit with
experimental data and RSM was also proven a great optimizing tool. The results suggested that tra
catfish by-products are a good source for producing calcium-binding peptides.

Keywords: calcium-binding peptides, enzymatic hydrolysis, response surface methodology,
Tra catfish by-products
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MUC LUC

PHAN I: BENH VA MOI TRUONG THUY SAN

BUGC DAU BIEU TRA VE TINH HINH NHIEM POLYSIPHONIA VA
NEOSIPHONIA TREN RONG SUN KAPPAPHYCUS ALVAREZII TRONG TAI CAM
RANH, KHANH HOA

NGHIEN CUU HIEN TUONG KHANG KHANG SINH CUA MOT SO LOAI VI
KHUAN VIBRIO PHAN LAP TREN TOM HUM BONG (PANULIRUS ORNATUS) BI
BENH G VUNG BIEN PHU YEN, KHANH HOA

MOT SO BENH THUONG GAP TREN CA GIONG CUA CA TAM NGA VA TAM
SIBERI TAI LAM DONG VA BE XUAT BIEN PHAP PHONG TRI

TAC DUNG DIET KHUAN CUA DICH CHIET CAY DIEP HA CHAU PANG
(Phyllanthus amarus) DOI VOI VI KHUAN GAY BENH HOAI TU GAN TUY CAP
TREN TOM NUOI NUGC LO

NGHIEN CUU SU DUNG RI BPUONG TRONG QUAN LY MOI TRUGNG AO BON
PHAN NUOI ARTEMIA TREN RUONG MUOI

KHA NANG KHANG KHUAN CUA CAY MANG TANG (LITSEA CUBEBA) O VIET
NAM VA ANH HUONG CUA TINH DAU LEN BDAP UNG SINH HOC CUA CA
CHEP (CYRINUS CARPIO)

PANH GIA CONG PO NHIEM VA TY LE NHIEM NGOAI KY SINH TREN CA TRA
(Pangasianodon hypophthamus) KHI XU’ LY BANG DICH CHIET BACH HOA XA
(Plumbago zeylanica)

XAC DINH TINH KHANG KHUAN CUA DICH CHIET BACH HOA XA (Plumbago
zeylanica L.) POl VOI VI KHUAN Aeromonas sp. va Edwardsiella sp. GAY BENH
TREN CA

ANH HUONG CUA DO MAN LEN TOC DO SINH TRUONG, CAC THONG SO
SINH HOA VA CAU TRUC TE BAO CUA RONG SUN (KAPPAPHYCUS ALVAREZII)
TRONG DIEU KIEN IN VITRO

TUYEN CHON IN VITRO MOT SO CHUNG PROBIOTIC TIEM NANG CO HOAT
TINH BOI KHANG VOl Vibrio parahaemolyticus GAY BENH CHET SOM O TOM
THE CHAN TRANG (Litopenaeus vannamei)

THANH PHAN VI SINH VAT CO TRONG VUNG NUGC NUOI TOM HUM LONG
TAI PHU YEN VA KHANH HOA

NGHIEN CUU SU TiCH LUY BON KIM LOAI NANG (As, Cd, Hg va Pb)
TRONG SO HUYET Anadara granosa (Linnaeus, 1758) NUOI O CAC TINH NAM BO

BUGC DAU XAC PINH HE VI SINH VAT CONG SINH (EPIZOITE) TREN CA TRA
Pangasianodon hypophthalmus O DPONG BANG SONG CUU LONG

KET QUA QUAN TRAC MOI TRUGNG NUGC TAI CAC VUNG NUOI TOM HUM
CUA TINH PHU YEN VA KHANH HOA SAU THANG PAU NAM 2015
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NGHIEN CUU THANH PHAN LOAI KY SINH TRUNG TREN MQT SO LOAI CA
NUGC NGOT TAI TINH KHANH HOA DUA VAO DAC DIEM HINH THAI VA DI
TRUYEN

KET QUA QUAN TRAC CHAT LUONG MOI TRUONG NUGC CAC VUNG NUOI
TOM NUOC LO TAI CAC TINH NAM TRUNG BO NAM 2015

KET QUA GIAM SAT BENH SUA O TOM HUM ( PANULIRUS SPP.) NUOI LONG
TAIPHU YEN, KHANH HOA NAM 2014 VA 6 THANG DAU NAM 2015

PHAN I1: CONG NGHE NUOI TRONG VA SAN XUAT GIONG THUY SAN

NGHIEN CUU PHONG-TRI BENH DO SAN LA PON CHU (Pseudodactylogyrus)
GAY RA TREN CA CHINH HOA (Anguilla marmorata) UONG GIONG TAI CAM
LAM, KHANH HOA

ANH HUONG CUA O MAN PEN QUA TRINH AP TRUNG CA RO PAU VUONG
(Anabas testudineus Bloch, 1792)

ANH HUONG CUA BO MAN VA THUC AN LEN SINH TRUONG VA TY LE SONG
CUA AU TRUNG OC DIA Nerita balteata (Reeve, 1855)

NGHIEN CUU ANH HUONG CUA MAT B0 VA THUC AN LEN QUA TRINH
U’OI}IG GIQNG CA CHINH HOA (Anguilla marmorata) TRONG BE COMPOSITE TAI
KHANH HOA

ANH HUONG CUA MAT PO LEN CHAT LUONG NUGC, TANG TRUONG VA TY
LE SONG CUA CA TRA (Pangasianodon hypophthalmus) UONG THEO QUY TRINH
BIOFLOC

HE THONG AQUAPONICS: TAI SINH DINH DUGNG TU NUGC THAI NUOI CA
RO PHI (Oreochromis niloticus) BANG CACH TRONG DUA LUGI (Cucumis melo)

UONG GIONG LUON DONG (Monopterus albus Zuiew, 1793) VGI CAC MAT PO
VA LOAI THUC AN KHAC NHAU TAIl HUYEN VINH THANH, THANH PHO CAN
THO

XAC DINH ANH HUGNG CUA NHIET BO DEN SU PHAT TRIEN PHOI CA CHIM
VAY VANG (Trachinotus blochii)

NGHIEN CUU UGNG GIONG TOM CANG XANH (Macrobrachium rosenbergii)
BANG CONG NGHE BIOFLOC O CAC MAT DO KHAC NHAU TU GIAI DOAN
PL10 DEN PL40

ANH HUONG CUA AXIT ARACHIDONIC VA HORMONE GnRH LEN QUA TRINH
THANH THUC SINH DUC VA SINH SAN CUA OC NON Cellana sandwicensis
(Pease 1861)

ANH HUONG CUONG PO ANH SANG DEN SU HINH THANH BIOLFOC, TANG
TRUCONG VA TY LE SONG CUA TOM THE CHAN TRANG (Litopenaeus vannamei)
TRONG HE THONG BE UONG GIONG SIEU THAM CANH
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KHAO SAT HIEN TRANG NUOI TOM CANG XANH (Macrobranchium rosenbergi
de Man, 1879) XEN CANH TRONG RUONG LUA NHIEM PHEN TAI HUYEN
HONG DAN TINH BAC LIEU

UNG DUNG  QUY TRINH CONG NGHE BIOFLOC TRONG NUOI TOM THE CHAN
TRANG THAM CANH TAI THANH PHU — BEN TRE

UNG DUNG QUY TRINH CONG NGHE BIOFLOC TRONG NUOI TOM THE CHAN
TRANG SIEU THAM CANH TRONG NHA LUGI TAI CONG TY CO PHAN VIET
UC -BAC LIEU

NUOI VO CA MAT QUY BO ME (Synanceia verrucosa Bloch & Schneider, 1801)
BANG CAC LOAI THUC AN KHAC NHAU

GIAI PHAP NANG CAO TY LE SONG VA CHAT LUONG CA TRA (Pangasianodon
hypophthalmus Sauvage, 1878) NUOI THUONG PHAM XUAT KHAU VUNG DONG
BANG SONG CUU LONG

NGHIEN CUU KHA NANG UNG DUNG NANG LUQNG GIO CHAY MAY SUC
KHI HO TOM THAY THE GUONG DAP CHAY DAU TAI THANH PHO CAM
RANH TINH KHANH HOA

QUA TRINH PHAT TRIEN PHOI VA SU BIEN THAI AU TRUNG OC BUN MIENG
TRANG Tectus pyramis (Born, 1778)

SO SANH HIEU QUA CUA BA PHUONG PHAP SINH SAN TREN CA THAT LAT
CUOM (Chitala chitala)

ANH HUGONG CUA MAT DO LEN SU LUA CHON THUC AN VA TANG TRUONG
CUA CA TRA (Pangasianodon hypophthalmus Sauvage, 1878) KHI UONG TU GIAI
POAN BOT LEN GIONG

NHUNG CAI TIEN TRONG MO HINH NUOI ARTEMIA THAM CANH DUOCI TAC
DONG CUA BIEN POl KHI HAU TAI VUNG VEN BIEN SOC TRANG - BAC LIEU

SU DUNG DICH CHIET BACH HOA XA (Plumbago zeylanica L.) TRONG UONG
AU TRUNG TOM CANG XANH (Macrobrachium rosenbergii)

PHAN I11: CONG NGHE SINH HQC VA CHON GIONG

NGHIEN CUU KHAO SAT TOC bO TANG TRUONG, TI LE SONG, HE SO THUC
AN VA THANH THUC CUA TAM QUAN PAN CA CHEM (LATES CALCARIFER)
TAI VIET NAM

DANH GIA QUA TRINH TAI TAO RUQT CUA HAI SAM (Aposchoticus japonicus)
KHI CHO AN CAC LOAI RONG BIEN KHAC NHAU

NGHIEN CUU LUA CHON CHAT KHU TRUNG THICH HOP TRONG NUOI CAY
MO RONG SUN KAPPAPHYCUS ALVAREZIIl, DOTY

TOC DO TANG TRUONG VA TY LE SONG CUA CAC TO HOP LAl TOM THE
CHAN TRANG ( Penaeus vannamei Boone, 1931) TAI KHU VUC NAM TRUNG BO
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ANH HUGNG CUA HAI HE THONG NUOI SINH KHOI VI TAO THALASSIOSIRA
WEISSFLOGII (GRUNOW FRYXELL HASLE 1977): MASS VA PHOTO G CONG
TY CO PHAN CHAN NUOI C.P VIET NAM

PHAN IV: DINH DUONG THUY SAN

ANH HUONG CUA MOT SO LOAI THUC AN PEN TOC PO TANG TRUONGVA
TY LE SONG CUA CA BONG TUQONG (Oxyeleotris marmorata Bleeker, 1852) GIAI
POAN CA HUONG

ANH HUONG CUA THAY THE BOT CA VA DAU CA BANG NGUYEN LIEU
THUC VAT TRONG THUC AN DEN BIEU HIEN CUA CAC SELENOPROTEOME
TREN CA HOI DAI TAY DUONG (SALMO SALAR L.) GIAI POAN THUONG PHAM

ANH HUONG CUA DHA TRONG LAM GIAU GIUN NHIEU TO (Polychaeta) LEN
CHAT LUONG TOM THE CHAN TRANG BO ME (Litopenaeus vannamei (Boone,
1931))

ANH HUONG CUA THUC AN CO HAM LUQNG PAM KHAC NHAU LEN TANG
TRUONG VA TY LE SONG CUA CA TRE VANG (Clarias macrocephalus) GIAI POAN CA
BOT LEN CA GIONG

ANH HUONG CUA HON HOP POLYSACCHARIDE CHIET XUAT TU RONG MO
Sargassum microcystum DEN TANG TRUGONG VA TI LE SONG CUA CA TRA
Pangasianodon hypophthalmus

NGHIEN CUU TIEU HOA INVITRO CUA ENZYM CA POl VOI NGUYEN LIEU
SU DUNG TRONG THUC AN VA ANH HUONG CUA HAM LUONG ENZYME
KHAC NHAU TRONG THUC AN TONG HOP LEN SINH TRUONG, TY LE SONG,
HE SO TIEU HOA CUA CA CHINH HOA (ANGUILLA MARMORATA) GIAI POAN
NUOI THUONG PHAM

ANH HUONG CUA ASTAXANTHIN BO SUNG TRONG THUC AN LEN TANG
TRUONG, TY LE SONG VA MAU SAC DA CA KHOANG CO NEMO, Amphiprion
ocellaris THUONG MAL

ANH HUONG CUA THUC AN KHAC NHAU LEN TANG TRUCNG VA TY LE
SONG CUA CA COC (CYCLOCHEILICHTHYS ENOPLOS) GIAI POAN CA BOT

BUGC DAU NGHIEN CUU ANH HUONG CUA ACID HUU TRONG KHAU PHAN
GIAU DAM THUC VAT LEN MO HOC RUOT CA RO PHI NUOI TRONG CAC
PIEU KIEN OXY KHAC NHAU

XAC PINH, PANH GIA HAM LUONG MANGAN VA KEM TRONG HAU
Crassostrea rivularis (Gould, 1861) O KHU VUC SONG GIANH THI XA BA DON -
QUANG BINH

ANH HUONG CUA VIEC THAY THE BOT CA BANG BOT PO TUONG LEN SINH
TRUONG VA SU DUNG THUC AN CUA CA TRAM BEN (Mylopharyngodon piceus)

PHAN V: PA DANG SINH HOC VA QUAN LY NGUON LQ1 THUY SAN

NGHIEN CUU SU PHAN BO VA MOI QUAN HE TIEN HOA CUA CAC LOAI GIAP
XAC TAI TINH KHANH HOA, VIET NAM
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DA DANG SINH HOC CAC LOAI HAI SAN BIEN VIET NAM DUA TREN KET
QUA PIEU TRA NGUON LQI GIAI POAN 2011-2013

XAC DINH MUA VU SINH SAN CUA CA DIA SIGANUS GUTTATUS BLOCH, 1787
BANG PHUONG PHAP MO HOC

THANH PHAN LOAI CA VA DAC PIEM THANH THUC SINH DUC CUA CA DOl
MUC (Mugil cephalus) PHAN BO VEN BIEN TINH BEN TRE

DAN LIEU BAN PAU VE THANH PHAN LOAI PONG VAT PHU DU O BPONG NAI
3, TINH DPAK NONG

NGHIEN CUU MOI QUAN HE TIEN HOA CUA CAC LOAI CA RAN SAN HO TAl
TINH KHANH HOA, VIET NAM

MOT SO PAC BIEM SINH HOC CA MAO ECH (Allenbatrachus grunniens, Linnaeus
1758) PHAN BO TAI TINH BA RIA - VONG TAU

DANH GIA BIEN DONG PHAN BO CAC THAM CO BIEN TAI PAM LAP AN GIAI
DOAN 1996-2002 TU NGUON ANH DA PHO LANDSAT

TIEP TUC NGHIEN CUU PAC PIEM SINH HQC CA BONG CAT (Glossogobius
giuris, Hamilton, 1822)

MOT SO PAC PIEM HINH THAI CA LAU KINH Pterygoplichthys disjunctivus
(Weber, 1991) va Pterygoplichthys pardalis (Castelnau, 1855)

TIEP THUC NGHIEN CUU MOT SO CHI TIEU SINH LY CA TRA
(PANGSIANODON HYPOPHTHALUS) GIAI POAN CA HUONG VA CA GIONG

NGHIEN CUU BAC PIEM SINH TRUONG VA DINH DUGNG CUA CA POI LA
MUGIL KERAATI (GUTHER, 1861) O VUNG CUA SONG NHAT LE, TINH QUANG
BINH

PHAN VI: KHAI THAC THUY SAN VA BAO QUAN SAU THU HOACH

NGHIEN CUU BAO QUAN CA, TOM, MUC NGUYEN LIEU TREN TAU KHAI
THAC THUY SAN BANG DUNG DICH OLIGOCHITOSAN

DPANH GIA PAC TINH KY THUAT LUGI VAY CA NOI NHO

SO SANH CAC PHUONG PHAP XAC DPINH PO THUY PHAN PROTEIN CUA PHU
PHAM THUY SAN

ANH HUONG CUA CAC LOAI ENZYME LEN QUA TRINH THUY PHAN PHU
PHAM CHE BIEN MUC

QUY TRINH CONG NGHE KHAI THAC CA NGU TREN TAU LUGI VAY PUOI
TG92467TS O VUNG BIEN VIET NAM

BIEN DONG CUONG LUC VA SAN LUGNG KHAI THAC NGHE LUGI KEO
CONG SUAT TU 50CV TRO LEN CUA CAC TINH VEN BIEN BONG NAM BO
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TOI UU HOA BIEU KIEN THUY PHAN THU NHAN PEPTIDE CO HOAT TiNH 80
LIEN KET CANXI TU PHU PHAM CA TRA (PANGASIANODON
HYPOPHTHALMUS)
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