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TOM TAT

Nghién ciru dwoc thuc hién nham xdc dinh logi thirc an thich hop cho wong au trung tom hé. Au trung moi
né dweoe bé tri wong trong hé thong bé composite tuan hoan thé tich 10 lit/bé, mét d¢ wong 20 con/L. Nam logi
thike an diege sir dung nham tim ra logi thirc én thich hop nhdt cho wong du tring gom NTI- Ludn tring; NT2 -
Copepoda; NT3 - Artemia; NT4 - Hon hop thirc dn song gom ludn trimg, Copepoda va Artemia; va NTS - Thirc
an tong hop cho wong du trimg tém thé chan trang. Két qua nghién ciru cho thdy du trimg dwoc cho dn bang
hon hop thire an song dat 1y 16 song va 1y 1é chuyén giai doan cao hon so véi Copepoda (5,9% va 32,6% so véi
2,8% va 26,2%) nhung khong khdc biét so voi Artemia (4,6% va 29,1%) tai thoi diém Zoea XI. Ludn trung va
thire dn tong hop khong phit hop cho wong du trimg tém hé, du trimg chét sau giai doan Zoea III. Chiéu dai du
tring dat dwoc cao nhat khi cho an bang hon hop thire an séng (5,81 mm), khong cé sw khdc biét gitta nghiém
thirc Copepoda va Artemia (5,05 mm va 4,99 mm, P> 0,05). Tir nghién ciru nay cé thé nhdn thay, sw két hop
gitka ludn trimg, copepoda va artemia la thich hop cho wong du triing tém hé. Céac nghién civu sau hon vé mdt
dé thike dn va lam giau thirc dn song can dwoc thwe hién nham cdi thién két qua wong lodi tém nay.

Tir khéa: du tring, hé, Hymenocera picta, thirc dn, tém canh bién.
ABSTRACT

This study was carried out in order to determine suitable diet for larval rearing of harlequin shrimp.
Newly hatched larvae were reared in 10 liter - composite tanks using the recirculating aquaculture system, at
a density of 20 larvae/L. Five different kinds of diets were experimented in order to find out an appropriate
diet for larval rearing of the shrimp, including NTI- rotifer; NT2 - Copepoda; NT3 - Artemia; NT4 - Mixture
of live feeds (rotifer, Copepoda and Artemia); and NT5 - Commercial feed for rearing larvae of white leg
shrimp. Results show that the larvae were fed with the mixture of live feeds obtained higher survival and larval
moulting rate than those of Copepoda (5.9% and 32.6% compared to 2.8% and 26.2%) but no did not differ
from those of Artemia (4.6% and 29.1%) at the end of the experiment, Zoea XI. Rotifer and pellet feed were
not suitable for larval rearing of harlequin shrimp, the larvae died after transferring to the stage of Zoea IlI.
The highest total length of larvae achieved when fed with the mixture of live feeds (5.81 mm), but showed
no difference between the one fed with Copepoda and Artemia (5.05 mm and 4.99 mm, P > 0.05). From this
study, it can be seen that the combination of rotifer, Copepoda and Artemia were suitable for larval rearing
of harlequin shrimp. The follow up studies should focus more on density of foods and live feed enrichment in
order to improve the rearing results of this kind of shrimp.

Keywords: diet, harlequin, Hymenocera picta, larvae, marine ornamental shrimp.
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I. PAT VAN PE

Thire 3n 1a mot trong nhitng nhan t6 quan
trong nhat anh huong dén két qua wong nudi
4u trung cac loai tom canh néi riéng va giap
xac n6i chung. Thirc in dam bao s6 luwong
va chét luong dinh dudng cing ché do cho
an phu hop s& dap ung dy du nhu cdu dinh
dudng cho sy hinh thanh, phat trién va hoan
thién co thé, giup gla tang toc do sinh truong,
ty 1¢ song, ty 1& bién thai cia au tring da duoc
dé cap trong nhiéu nghién ctru wong nudi tom
canh bién [7], [10].

Trong tw nhién, du tring cac lodi giap xac

canh c6 diéu kién tlep can v6i ngudn thic an

da dang, phong phu vé ching loai, kich c& va
thanh phan dinh dudng. Au tring c6 thé lya
chon cac thanh phan phi hop véi kich ¢& va
giai doan phat trién ctia minh gdm thyc vat phu
du, dong vat phu du, Au tring cac loai dong vat
khong xuong sdng, xac dong thyuc vat phan huﬁl,
mun ba hitu co, cac loai tom, ca nho [5]. Nhiéu
nghién ciru di chi ra rang, du tring cac loai
tom canh va giap xac ndi chung ¢ su chuyén
dbi loai thirc dn theo su gia ting vé kich thudc
con mdi trong subt cac giai doan bién thai du
trung, tir ludn trung cho dén cac giai doan khéc
nhau cua copepoda, artemia va céc loai tom, ca
nho [19], [20]. Tuy nhién, trong diéu kién nudi
nhét, du trung 1¢ thudc hoan toan vao nguén
thirc an dugc cung cdp, chi yéu 13 ludn tring,
copepoda va artemia. Thanh phan va chét lugng
dinh dudng cua cac loai thuc an nay lai co su
bién dong rat 16n tuy thudc vao loai, thanh phan
va chat luong thirc dn cung cip, quy trinh nuéi
va viée bd sung dinh dudng [22]. Do dé, sinh
trudng, ty 16 sdng, ty 18 hoan tat bién thai cta 4u
trung chiu sy tac dong rat 16n vao céc loai thirc
an nay dan t6i két qua uong trong nhiéu truong
hop khong 6n dinh. Thirc an khong phu hop 1a
nguyén nhan lam giam sinh trudng, gia tang ty
1¢ hao hut, xuat hién hién twong 16t xac khong
hoan toan, 16t x4c nhiéu lan ma khong chuyén
giai doan (xuét hién cac giai doan phu), kéo dai
thoi gian bién thai da dugc bao céo trén nhicu
doi tuong nudi [2], [8], [12], [26].

Nghé nudi giap xac canh méi phat trién
trong vai nam tr¢ lai day nhung ciing da dat
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duogc nhitng thanh cong nhat dinh tuy chua thé
so sanh v6i cac ddi twong giap xac sir dung lam
thyc pham khac nhu tom he cua bién. Cac
nghién ctru vé thirc an trén u tring tom canh
da mang lai thanh cong trong san xuét gidng
mot so loai thudc giong Lysmata va Stenopus
[9]. Tom hé 1a mot trong nhitng loai tdm canh
c6 gia tri kinh té cao boi mau sic dep, hinh thai
co thé doc dao va duoc thi truong ua chudng.
Tuy nhién, do tap tinh chi an sao bién nén
viéc nudi loai tém nay gip nhiéu kho khan.
Hon nita, khé khan trong viéc thod man nhu
ciu dinh dudng dan dén quy trinh cong nghé
san xuat giéng loai tdm nay van chua that sy
thanh cong bat chap mot sd két qua budce dau
cua Fielder (1994) va Kraul (1999), ngudn tom
gidng cung cip cho thi truong van hoan toan
phu thudc vao khai thac tg nhién [15], [21]. D
do, viéc nghién ctru xac dinh loai thirc an thich
hop cho wong 4u tring loai tom nay trong diéu
kién nhan tao 1a hét strc can thiét.
II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
1. Thoi gian, dia diém va déi twong nghién
ciru

Nghién ctu dugc thuc hién tur thang 8 -
11/2016 tai Trai san xuit giéng ca canh Puong
D¢, Vinh Hoa, Nha Trang. DPdi tugng nghién
ctru 1a 4u trung tom hé (Hymenocera picta
Dana, 1852).
2. Ngudn tom gidng

Tém bd me dugc nudi vd va cho dé trong
hé thong bé kinh loc sinh hoc tudn hoan (30 lit/
bé). Tom bd me duoc cho in duy nhat sao bién
thudc gidng Linckia tiry theo nhu cau. Tém b
me dugc nuoi riéng theo cap, mdi bé mot cap.
Hé théng loc sinh hoc tudn hoan sir dung gia
thé 1a san ho va hat nhira bioball, suc khi 24/24.
Toém bd me duoc cho dé tu nhién, sau 13 - 15
ngay, phoi chuyen sang mau den, tom dugc
chuyén qua bé 4p no 50 lit vao budi tdi. Au
trung dugc dinh lugng, thu va b tri thi nghiém
vao sang ngay hom sau.
3. H¢ thong bé thi nghiém

Nuéc bién duoc bom va xir Iy theo quy
trinh xir Iy nudc nudi tdm noéi chung. Chat
lugng nudc bé nudi vd duoc duy tri on dinh
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trong sudt thoi gian nghién ciru. Hang ngay bé
nudi dugc siphon thie an thua, chit thai, bu
nude dé 6n dinh mdi trudng.

Au tring dugc uong trong hé thong bé
composite loc sinh hoc tuan hoan. Hé thong
dugc thiét 1ap dua trén hé théng wong nudi au
trung giap xac canh dugc mo ta boi Calado et
al. (2008), bd sung boi Tran Vin Diing (2010)
va Luc Minh Diép (2017) [1], [2], [6]. Cac bé
thi nghi€ém c6 dang hinh tru, day cau, chiéu cao
31 cm, duong kinh 26 cm, twong tng v6i thé
tich khoang 10 lit. Mdi bé dwoc dit hai ong
PVCco gén luéi dé loc nude va loai bé thire dn
(105 pm va 400 um).

Nguyén tic bd tri va hoat dong ctia hé thong
loc sinh hoc tuong ty nhu bé nudi tom bd me.
Luu toc nuéc cip vao bé uong khoang 2 lit/
phat, cp tir day va thoat ra ¢ tang mat dé dam
bao sy luan chuyén dong déu. Nudc sau khi
wong duoc thu va cip trd lai hé thong bé chira.
4. Thirc dn va ché dé cho dn

Luan trung dugc str dung trong thi nghiém
la loai Brachionus plicatilis, Copepoda la loai
Pseudodiaptomus annandalei (Calanoida) déu
duoc thu tr cac ao nudi tom tai Trung tdm
Nghién ctru Nubi trdng Thity san Cam Ranh.
Sau do, chung dugc phan lap, thuan dudng,
nudi sinh khdi trong cac bé composite 250 lit.

Luan trung va Copepoda déu dugc cho an
két hop giita men banh my va hdn hop vi tao
(Nannochloropsis oculata, Isochrysis galbana
va Tetraselmis chuii). Nauplius ciia Artemia
duogc st dung 1a loai Artemia franciscana tu
hai nguén Vinh Chau (Viét Nam) kich thudc
nho cho au tring t6m in trong 10 ngay dau
va Century (M¥) kich thudc 16n cho tom an &
cac ngay wong tiép theo. Thirc in séng dugc
nudi, thu, ép nd, dinh lugng mat do theo cac
quy trinh phd bién hién hanh va khuyén céo
cua nha san xuét [22].

Au tring duoc wong véi mat do 20 con/L.
Nhirng 4u tring khoe manh, thé hién tinh huéng
quang manh sau khi tit suc khi, hudng 1én trén
mat nudc, van dong linh hoat s€ dugc chon loc
vao cac bé thi nghiém. Au tring duoc thu bang
6ng hat duong kinh 1 cm vao chiu, sau do,
dinh luong mat d va b tri vao bé wong.

Anh huodng cua thire an 1€n sinh truong, ty
1€ song va ty 1é chuyén giai doan cua au trung
tom hé dugc xac dinh trong sudt qué trinh bién
thai 4u trang. Nam ché d6 cho an duoc thir
nghiém nham tim ra loai thirc an thich hop nhat
cho wong 4u tring tom hé:

- Nghiém thuac 1: Luan trung 30 ca thé/ml,

- Nghiém thtrc 2: Copepoda 3 c4 thé/ml,

- Nghiém thuc 3: Artemia 3 ca thé/ml,

- Nghiém thirc 4: Hon hop thirc an song
gdm luan tring (10 ca thé/ml) + Copepoda (2
ca thé/ml) + Artemia (2 ca thé/ml). Luan tring
chi str dung két hop trong 5 ngay déu

- Nghiém thire 5: Thic an tong hop cho
wong Au tring tom thé chan tring (Frippak
+ Lansy + V8 - Zoea). Phuong phép cho an
twong tw nhu vong 4u tring tom thé chén tring.

Céc nghiém thirc déu dugc cho an 3 lan/
ngay (7h00, 11h00 va 16h00). Trudc khi cho
an, céac loai thirc an cii duoc loai bo khoi bé
wong bang ludi loc. Thire an trudce khi dwa vao
bé uvong duoc dinh lugng véi mat do tuong
xtng v&i mat d§ cho an trong thiét ké thi
nghiém. Tat ca cac nghiém thirc déu duoc thuc
hién vé6i 03 l1an lap. Hang ngay, bé uong duoc
siphon loai bo thic an thtra, phéan, chit thai
va xac au trung. Cac yéu t moi truong nudce
duoc duy tri on dinh nhu nhau gitra cac nghiém
thirc thi nghiém. Thoi gian thi nghiém bit dau
tir khi 4u tring né dén khi 4u trung hoan tat
bién thai chuyén sang giai doan hau au tring
(Postlarvae).

5. Phwong phap xac dinh mgt s0 chi tiéu

- Ty 1€ song cua 4u trung dugc xac dinh sau
khi au trang 10t xac chuyen giai doan vai gio
bang cach dém toan bo sé luong 4u tring con
song c6 kha ning van dong va mau sac ty nhién
trong bé. Ty 1& séng cua 4u trang giai doan i
dugc tinh theo cong thuec:

Ty 1¢ séng giai doan i (%) = (SLAT giai
doan i+1 / SLAT giai doan 1) x 100

- Su phat trién cta 4u trang dugc xac dinh
thong qua dém s luong 4u tring chuyén giai
doan sau khi 10t xac dugc vai gio. Dau hiéu au
trung 19t xac chuyén giai doan dugc can cir vao
sy xudt hién ctia xac 16t trén mat bé, su thay doi
vé hinh thai co thé, va phuong thirc van dong
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clia Au trung. Xac dinh ty 18 phan trim 4u tring
thudc giai doan Zoea tuong tng. Phuong phap
xéac dinh cac giai doan phat trién cua au tring
theo Fiedler (1994) [9]. Cong thuc tinh ty 1€
chuyén giai doan ctia 4u tring:

Ty 1& chuyén giai doan i (%) = (SLAT giai
doan i/ SLAT giai doan i-1) x 100

- Sinh truéng cua 4u tring dugce danh gia
thong qua so sanh chiéu dai cudi cua au tring
clia cac nghiém thirc thi nghiém. Chiéu dai toan
than, khoang cach tir diu chily dén cudi telson,
duoc x4c dinh tai thoi diém bét dau va két thic
thi nghiém. S6 mau xdc dinh 1a 10 au trimg/bé.
Tién hanh chyp hinh & 4u tring va thude do dudi
kinh hién vi soi nbi ¢ cuing mot do phong dai
(vat kinh va thi kinh). Sau do, st dung phan
mém Image Tool 3.0 dé xac dinh kich thuoc
au tring (d6 chinh xéac 0,001 rnm) Nguyén tac
va cach xac dinh kich thudc bang phan mém
Image Tool 3.0 1a do kich thudc ctia mot vat
bang cach chup hinh cta n6 véi mot thude ke
dat canh vat do (cung mot d6 phong dai). Sau
d6, ding phan mém nay cb dinh mot doan kich
thudc nao do6 cua thude ké va do kich thuoc
cua vat dya trén ty 1¢ do.

- Theo d&i cac thong s mdi trudng nudc
va diéu chinh trong pham vi thich hop giita
cac nghiém thuc thi nghiém. Cac loai thuc
an duoc dinh luong theo thiét ké thi nghiém
trude khi dua vao bé wong. Ché d6 siphon, thay
nude duoc thyc hién hang ngay, chia 1am 2 lan
(9h00 va 16h00) voi luwong nudc thay khoang
10 — 20%/1an. Phuong phap xac dinh cac chi
tiéu moi truong: PO min duge do bang khuc
xa ké ATAGO cua Nhat Ban 1 Iﬁn/ngély; nhiét
d6 duoc do bang nhiét ké thuy ngan 2 lan/ngay
vao lac 6h00 va 14h00; pH duoc do bing may
pH meter 2 ngay/lan tuong tu nhu nhiét do;
ham lugng oxy hoa tan, ham lugng TAN dugc
do bang test kit 1 tudn/lan hodc khi can thiét.
6. Phuong phap xir Iy s6 liéu

Céc sb liéu sau khi thu duge xir 1y trén
phan mém SPSS 16.0 st dung phuong phap
phén tich phuong sai mot yéu té (oneway —
ANOVA) va Duncan test dé kiém dinh su
khac biét co y nghia théng ké (P < 0,05) vé ty
1¢ séng, chuyén giai doan va kich thudc cua
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4u tring giita cac nghiém thire thi nghiém. S6
liéu dugc trinh bay duoi dang trung binh (TB)
+ sai s6 chuan (SE).

1. KET QUA NGHIEN CUU VA THAO
LUAN

1. Céc thong sb chit lwong nuéc

Két qua theo ddi cac thong sd chét lugng
nudce trong sudt qua trinh thi nghiém cho thay
nhiét d6 dao dong tur 27 - 30°C, bién do dao
dong tur 1 - 2°C/ngay, d0 man 33 - 35%o, ham
luong oxy hoa tan duy tri trong khoang 6,0 -
6,5 mg/L va ham lugng Ammonia tong s6 < 0,3
mg/L. Nhin chung, céc théng sb moi truong déu
nam trong khoang thich hop véi sinh truong va
phat trién cua du trung tom hé.

2. T§ 1¢ séng ciia 4u tring khi dwoc cho in
cac loai thirc &n khac nhau

Au tring mé6i né dugc cho dn bang hdn
hop thure an (Artemia, copepoda va luan trung)
dat ty song cao nhét tai thoi diém két thuc thi
nghiém Zoea XI (5,9 £ 0,53%), nhung khong
khac biét thong ké so v6i nghiém thirc st dung
naupilus Artemia (4,6 = 1,57%). Nghi€m thuc
cho an bang Copepoda dat ty 1¢ séng 2,8 +
0,63%, thép hon so véi nghiém thtic cho an
bang hén hop thirc dn sdng nhung khong khac
biét v6i nghiém thirc cho 4n bang Artemia (P
>0,05) (Hinh 1). Ty 1& séng cta 4u trang thip
nhét khi cho an bang luan trung va thirc an tong
hop, au trung chi trai qua dugc giai doan Zoea
111, sau d6 chét dan ¢ cac ngay tiép theo.

3. Ty 1¢ chuyén giai doan ciia 4u trung khi
dwge cho an cac loai thirc an khac nhau

Ty 1¢ 4u tring dat dén giai doan Zoea XI cao
nhit & nghiém thirc cho an bang hdn hop thirc
an séng (32,6 + 1,47%); tiép theo 1a Artemia
(29,1 + 2,57%) va Copepoda (26,2 + 1,71%),
tuy nhién, gitta hai loai thttc an nay khong cé
su khac biét co y nghia thong ké (P> 0,05, Hinh
2). Ty 1¢ chuyén giai doan thap nhat & nghiém
thirc dugc cho an bang luan trang va thirc an
tong hop, sau khi chuyén sang giai doan Zoea
111, 4u tring chét dan (P < 0,05).

Céc quan sat thém trong qué trinh wong vé
ddc diém hinh thai va tap tinh van dong cua
4u tring ciing cho thay du tring duoc cho an
bang Copepoda, Artemia va hdn hop thirc dn
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déu ¢6 mau cam dam, van dong nhanh va it an
nhau hon so véi cac u tring & cac nghiém thirc
duoc cho an cac loai thirc an con lai.
4. Sinh truéng ciia 4u trung khi dwoc cho in
cac loai thirc an khac nhau

Kich thudc cua au triung tai thoi diém két
thiic thi nghiém cao nhat khi cho an bang hon
hop thirc an sng (5,81 + 0,11 mm) va c6 khac
biét thdng ké voi cac nghiém thirc con lai (P <
0,05). Au tring dugc cho an bang Artemia va
Copepoda dat chiéu dai cudi lan luot 1a 5,05

+ 0,09 mm va 4,99 £ 0,13 mm tuy nhién giira
chung khong co su khac blet théng ké (P >
0,05). Chiéu dai cubi cua 4u tring & nghiém
thtrc cho an bang ludn tring va thiic an tong
hop thip nhét, du tring chi dat dén giai doan
Zoea III, twong tmg véi chiéu dai 2,47 va 2,52
mm (Hinh 3).

Tur két qua tren c6 thé nhan thdy hdn hop
thirc an séng gém ludn trung, Copepoda va
Artemia la thuc an tot nhat dbi v6i 4u tring tom
hé thé hién & toc do ting trudng, ty 1& chuyén
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Ky hiéu chit cdi khdc nhau trén cdc cit thé hién sw sai khéc ¢6 Y nghia thong ké (P < 0,05)

giai doan va ty 1¢ sdng tot hon so véi cac loai
thirc dn con lai. Hon hop cac loai thirc dn nay
khéng chi dap tmg day da nhu cau dinh dudng
ma con ¢d ¢& mdi phu hop véi timg giai doan
phat trién cta 4u trung. Diéu nay 1a tuong tu
v6i ngoai diéu kién tu nhién khi ma au tring
cua céac loai tdom canh ciing nhu glap xac noi
chung ¢6 diéu kién thuén loi dé tiép can voi
ngudn thie dn da dang gdm sinh vét phu du, 4u
trung dong vat day, xac dong thuc vat, mun ba
hitu co, céac loai tdm, ca nhd dé théa man nhu
cau dinh dudng [5], [10].

Khi chi wong bang Artemla au trung cling
dat két qua cao vé ty 18 sdng va chuyén g1a1
doan, khong co su khac biét thong ké v6i hon
hop thirc an sdng. Piéu nay cho thiy Artemia
ciing 12 loai thirc an phu hop cho wong au tring
t6m hé. Mic du vay, kich thudc 4u trung tai thoi
diém két thuc thi nghiém lai thip hon dang ké
so v6i hdn hop thirc n sdng 4m chi Copepoda
va luan trung cling dong mat vai trd quan trong
nhat dinh vai sinh truéng cua au tring. Két qua
nay da dugc khang dinh bai Fiedler (1994) khi
cho rang c6 thé uong tat ca cac giai doan au
trung tom hé chi bang nauplius Artemia [15].

Au tring dwoc cho an biang Copepoda
thuan tay ciing thé hién két qua tuong tu nhu
Artemia &m chi loai thitc dn nay ciing phu hop
cho wong 4u tring tdm hé. Copepoda dugc biét
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dén 1a loai thirc an giau dinh dudng dép tng
day du nhu ciu dinh dudng cho giai doan diu
ctia nhiéu loai tom, c4 bién [12]. Tuy nhién,
chét lugng va su on dinh cua chung lai phu
thuoc vao nhiéu yéu t6 nhu loai, nguén thirc
an su dung, quy trinh nuoi. Khi su dung loai
Apocyclops borneoensis wong au tring tom hé
giai doan Zoea I - Zoea III tai Thai Lan, Tran
Vin Diing va Saowapa (2011) nhan thay loai
thirc an nay khong phu hgp tham chi con cho
két qua thap hon so véi khong sir dung thirc an
[3]; két qua nay trai nguoc véi Kraul (1999)
[21]. Nguyén nhan c6 thé 1a do loai Copepoda
nay cé kich thudc 16n, van dong nhanh trong
khi giai doan dau 4u tring tom hé bat moi kém
nén bi tiéu hao nhiéu ning luong din dén hao
hut cao va khong con nang lugng dé bién thai
sang giai doan tiép theo. Trong nghién ctru hién
tai, chiing t6i sir dung loai Pseudodiaptomus
annandalei tuy nhién két qua nhin chung van
thap hon so véi hdn hop thic an sdng. Dicu
nay cho thiy Artemia va luan trung ciing dong
mot vai tro nhit dinh trong vi€c cai thién két
qua wong 4u trung loai tdm nay. Cac quan sat
trong qua trinh wong cho thiy, kha ning au
trung bat dugc Copepoda 1a thap hon so véi
Artemia do Copepoda c6 kha nang van dong
nhanh hon. Trong khi do, do khong c6 tép tinh
bat mdi chii dong, Au tring giap xac s& rat han
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ché trong viéc sir dung céc loai thirc an nhu
Copepoda [14], [25]. Cac quan sat thém ciling
nhan thdy ¢ nghiém thtrc cho an bing Artemia,
u trung c6 mau cam do, van dong linh hoat
hon so véi nghiém thirc cho an bang Copepoda.
Bét chap ham lugng dinh dudng cao hon, ning
lugng ti€u hao cho hoat dong bét va tiéu hoa
Copepoda c6 thé 1a nguyén ngan 1am giam sinh
truong, ty 16 sdng va bién thai cta au trang khi
su dung loai thurc dn nay so voi cac nghiém
thirc con lai.

Luén tring va thirc n téng hop 1a khong
pht hop cho wong 4u trung tdm hé, au tring
chét trude hodc trong giai doan Zoea III. Diéu
nay co thé 1a do hai loai thirc an nay c6 kich
¢d nho, thanh phan dinh dudng khong phu
hop, khong pht hop voi tap tinh bat moi cua
4u tring [22]. Két qua nay tuong ty v6i nghién
clru cua Zhang et al. (1997, 1998) trén 4u
trung tom canh loai Lysmata wurdemanni va
Stenopus hispidus. Vi cac d6i phan phy miéng
phat trién cho phép 4u tring cua cac loai tom
canh bién néi chung co thé sir dung duogc cac
con mdi c6 kich thude 16n hon, nhu Artemia
[5], [6], [9], [15]. Pdc diém nay tao nén su
khac biét vé tap tinh dinh dudng cua ching so
voi cac nhom tom khac, vi du tom hé. Chinh
vi vy, thirc an tong hop cling khong phu hop
cho au trung tom he von di chung khong c6
kha ning an loc nhu 4u tring Zoea ciia tom hé.
Thirc an khéng phu hop con 1a nguyén nhan
lam gia tang hién twong an nhau da quan sat
duoc trong hai nghiém thirc nay; di kém voi su
suy giam ty 1 song, khong 16t xac duge hodc
16t xac dugc nhung khong chuyén giai doan,
va kéo dai thoi gian bién thai [1], [7], [8]. Tuy
nhién, vdi cac thanh cong trén mot sé loai tom
canh bién (Lysmata spp.) thong qua két hop
giita thirc an séng (Artemia) va thic an tong
hop cho thay tiém ning 16n khi wong au tring
tom canh [9] [23].

Han ché cua nghién ctru hién tai 1a & 4u tring
khong hoan tit bién thai nhu mot s nghién ctru
cua Fiedler (1994) va Kraul (1999). Nguyén
nhan c¢6 thé 1a do dinh dudng chua phu hop,
thiéu hut mot sé thanh phan dinh dudng thiét
yéu (axit béo khong no va axit amin thiét yéu)

gitip hoan tat bién thai du trung [18], [22]. Viéc
bd sung dinh dudng théng qua cac bién phap
lam giau thic an séng nhu Artemia 1a mot
hudng di tich cuc cho cac nghién ciru tiép theo
nhim cai thién ty 1¢ song va thic day sy bién
thai cua 4u trung di duoc bao cdo & nhiéu loai
giap xac khac [4], [13]. Ngoai dinh dudng, su
hién dién ciia cac nhan t6 thiic ddy sy bién thai
va xubng day cua 4u tring ciing anh huéng
rit 16n dén dén két qua wong. Cac nghién ciru
trude cho thdy, du tring tom hé c6 thé hoan
thanh bién thai 4u trung trong khoang 28 - 34
ngay [15] hay 35 - 49 ngay [16]. Tuy nhién,
trong nghién ctru ndy, du tring moi chi dat
dén giai doan Zoea XI sau 45 - 60 ngay uong.
Nguyén nhén c6 thé 14 do thiéu hut mot s6 nhan
t6 thic ddy sy hoan tat bién thai va xudng day
clia 4u tring, co6 thé 1a gia thé, vai tro kich thich
clia céc ca thé déng loai truong thanh, sy hién
dién cuia chét day tai moi truong song tu nhién,
Va cac sinh vat song cong sinh [11], [24] Thiéu
Vang cac nhan té nay, du tring xuat hién cac
biéu hién nhu kéo dai thoi gian bién thai, xuat
hién thém cac giai doan phu, hién twong 16t xac
nhiéu 1dn ma khong chuyén giai doan ngay ca
trong diéu kién dugc cung cap day du thic an
[10], [17].
IV. KET LUAN VA KIEN NGHI

Ty 1& sdng va ty 1& chuyén giai doan cua 4u
trang duoc cho n bang hdn hop thirc dn sdng
(luan trung, Copepoda va Artemia) cao hon
so v6i cho in bang Copepoda (5,8% va 3,2%
so voi 3,7% va 2,6%), nhung khong khac biét
s0 v6i cho an Artemia (4,6% va 2,9%) tai thoi
diém Zoea XI. Luén tring Va thirc an tong hop
khéng phu hop cho wong au tring tom heé, au
tring chét sau giai doan Zoea III. Chiéu dai au
trang dat dugc cao nhét khi cho 4n bang thirc
an hon hop thic an song (5,81 mm), khong co
su khéc bi¢t gitra nghi¢m thic Copepoda va
Artemia (5,05 mm va 4,99 mm, P > 0,05). Nén
uong au trung tom hé bang hon hop thirc dn
song nham cai thién ty 1¢ song, ty 1& chuyén
giai doan va sinh trudng cla au trung.

Tir nghién ctru nay, cac nd luc tiép theo cin
tap trung vao viéc nang cao gia tri dinh dudng
cta thirc an cho 4u trung, kich c& mdi, cic nhan
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t6 thiic ddy sy hoan tat bién thai au tring. Dong
thoi, cling can hoan thién hé thong wong nuéi
va ché do van hanh nham 6n dinh cac yéu t6
moi truong trong subt qua trinh wong.
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