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ABSTRACT

The objective of this study was to determine the composition of the natural food
uptaken by black tiger shrimp (Penaeus monodon) in improved extensive ponds. The
study was conducted with 14 sampling periods in three shrimp ponds in An Bien
district, Kien Giang province, where shrimp were stocked at density of 1-3 inds/m’.
The average pond area was 1.5-1.7 ha with a depth of 1.2 m. Water was exchanged
once a month. A certain number of shrimps was suplemented in the ponds once a
month, and no feed provided during the culture period. Thirty shrimps were collected
each time for analysis of feed composition in their digestive tract. Water parameters
including temperature, pH, salinity, TSS, TN and TP were also recorded. The results
showed that the water parameters are suitable for the development of natural food and
growth of shrimp in ponds. Variation of natural food depended on nutrient content and
salinity in the water environment. Besides detritus with high proportion, the study
identified a total of 10 natural food groups in the digestive tract (DT) of shrimp. The
composition and quantity of natural food of shrimp were recorded from §8-23 genera
and 6-6,289 individuals/DT, respectively. Shrimp with an average length of 1.5£0.4cm
to 3.6x0.6cm utilized mainly Bacillariophyta, Rotifera, Copepoda, Polychaeta and
detritus. Adult shrimps with a size of 12.3£0.7cm consumed a lot of detritus and
Polychaeta. In general, as shrimps grow up from 4.8+0.5 cm to 5.3+0.8 cm, their
feeding spectrum changes from planktonic to benthic organisms.

TOM TAT

Nghién ciru dwoc thuc hién nham xdc dinh thanh phﬁn thiee an tw nhién ciia tom su
(Penaeus monodon) ¢ ao nudi qudng canh cdi tién. Nghién ciru duwoc thiee hién voi 14
dot thu méu & 3 ao tém thudc huyén An Bién, tinh Kién Giang véi mdt d¢ ti 1-3 con/n?’,
dién tich tir 1,5-1,7ha, do sau 1,2 m, thay nuoc dinh ky 1 lcfn/thdng. Toém duwoc tha bé
sung 1 lan/théng va khéng cung cdp thirc dn trong qud trinh nudi. Mau tém duoc thu
30 con/dot dé phan tich thanh phan cdc nhém thie én trong ong tiéu héa. Mét s6 cdc
thong 56 moi tnrong nuweoc (nhiét do, pH, do man, TSS, TN va TP) ciing duwgc ghi nhan.

Két qud cho thdy cdc théng s6 méi triong nude phi hop voi su phat trién thire an tw
nhién va ting trudng ciia tém trong ao nudi. Bién dong thanh phan thirc an tw nhién
Pphu thuéc vao ham luong dinh dwong va do man trong méi truong ao nudi. Ngoai cdc
mdnh vun hitu co chiém ti 1é cao, nghién ciru da xac dinh dwoc téng cong 10 nhom
thite Gn tw nhién trong ong tiéu héa cia tém. Thanh phan va sé heong thike an trong
ong tiéu héa (OTH) ciia tém ghi nhdn diroc & cdc ao nudi la 8-23 giong va 6-6.289 cd
thé/OTH. Tém giai dogn nho voi kich thude trung binh 1,5+0,4cm dén 3,6%0,6cm sir
dung chii yéu tao Bacillariophyta, Rotifera, Copepoda, Polychaeta va mdanh vun hitu
co. Tom truong thanh voi kich ¢& 12,3+0,7cm tiéu thu chii yéu mdnh vun hitu co va
Polychaeta. Nhin chung, tom cé xu huéng chuyén tdp tinh én ti sinh vit néi sang sinh
vat day khi dat kich co tir 4,8+0,5cm dén 5,3+0,8cm.

Trich dan: Nguyén Thi Kim Lién va Vii Ngoc Ut, 2018. Thanh phan thirc an tu nhién cua tom su (Penaeus
monodon) 6 a0 nudi quang canh cai tién. Tap chi Khoa hoc Truong Dai hoc Can Tho. 54(S6 chuyén
de: Thay san)(1): 115-128.
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1 GIOI THIEU

Nuodi tdm quang canh cai tién dang duogc phat
trién kha rong rdi & mot sb tinh ving Pdng bing
song Cuu Long, trong d6 Kién Giang thyc hién voi
tong dién tich kha cao. Pay 1a mé hinh nudi c¢6 nhidu
ru diém nhu han ché dugc dich bénh, giam dugc
viéc str dung céc loai thudc hoa hoc, thire an do duoc
tha nudi vi mat d¢ thip, vi vay gép phan nang cao
chat lugng tom nguyén liéu. Chi phi dau tu kha thap
phti hop véi cac ho déan it von nhung thu nhap on
dinh. So v&i nudi tom truyén théng, nong dan tham
gia mo hinh nay c¢6 1ai tir 25-30 triéu dong/ha. Mb
hinh nuéi quang canh cai tién 1a mot trong nhing
budc dém quan trong dé tién t6i mo hinh san xuét
cao hon, nhit 1a muc tiéu quy hoach ving nudi theo
hudng bén viing dép tot nhu ciu xudt khau hién nay.
Tuy nhién, mé hinh nay ciing gap mot sé khé khan
vé k¥ thuat nuéi do khong cho in hoic it bd sung
thirc an nén nang suét chua cao. Vi vay, trong hé
thong nudi tom quang canh cai tién, thirc an ty nhién
dong vai tro quan trong cho su tang trudng cla tom,
su lya chon thure an cua tom phu thudc vao thic an
tu nhién sin co trong thily vuc. Thong thudng trong
a0 nudi tom, cac loai tao khué phat trién thi c6 loi
hon cac loai tdo khac. Tom st giai doan tom bt va
tom gidng tiéu thu chu yéu la dong vat ndi, mat do
ctia dong vat ndi trong ao nudi giam mot cach cd y
nghia sau khi tha tom bot vao cac ao nudi ¢ Pai Loan
(Chen and Chen, 1992). Ngoai ra, Abu Hena and
Hishamuddin (2012) cho ring dong vét ndi 1a ngudn
thirc an ty nhién quan trong va 1 nguon dinh dudng
cho tom giai doan tom bot, chu yéu o giai doan tuan
thtr nhat dén tuan thtr tu sau khi tha tom. Mat khéc,
Bombeo et al. (1993) phat hién ra Copepoda la
ngudn thirc in quan trong hon so véi tao khué trong
ao nudi, tom s€ ting truong cao hon khi s dung
nhiéu Copepoda. O mdi giai doan phat trién, tom co
xu hudng st dung nhiéu loai thtrc an tu nhién khac
nhau. Do véy, nghién ctru nay duoc thuc hién nham
danh gia thanh phan thirc an tu nhién cta tom s qua
cac giai doan khac nhau ¢ a0 nudi quang canh cai
tién dé tir 46 c6 bién phap quan Iy va b sung ngudn
thirc an tu nhién pht hgp gép phan gia ting ning
suat tom.

2 PHUONG PHAP NGHIEN CUU

Nghién ctu dugc thuc hién trong khoang thoi
gian tir thang 8-11/2017 trén 03 ao nudi quang canh
cai tién & 4p Xéo Vet, xd Nam Thai A, huyén An
Bién, tinh Kién Giang. Cac ao nudi dugc khao sat
c6 dién tich tir 1,5-1,7 ha, mat do nuoi tir 1-3 con/m?,
d6 sau khoang 1,2 m, thay nu6c dinh ky 1 lan/thang.
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Toém duoc tha bo sung 1 1an/thang va khong cung
cép thuc an trong qua trinh nudi. Chu ky thu mau
dugc mo ta chi tiét qua Bang 1. Phuong phép thu va
phan tich mau cac thong so chat lvong nude dwoc
trinh bay ¢ Bang 2.

Mau dinh tinh thyc vat ndi (tao) va dong vat ndi
dugc thu bang ludi phiéu sinh véi kich thude mét
lui tuong tng 30 pm va 60 pm. Mau dinh luong
thuc vat ndi duge thu bang phuong phép thu ling
véi thé tich 1 L, trong khi mau dinh luong dong vat
ndi st dung phuong phap thu loc véi thé tich 100 L.
Sur dung gau Petersen (dién tich miéng gau 0,03 m?)
dé thu mau dong vat day véi tong cong 10 gau cho
1 diém thu mau.

Thanh phan thyc vat ndi, dong vét nbi va dong
vat day duoc phan tich bang cach quan sat cac dic
diém hinh thai cdu tao va dua vao céc tai liéu phéan
loai d3 dugc cong bd dé dinh danh tén céac giéng loai
¢6 trong mau thu nhu: Shirota (1966), Pang Ngoc
Thanh va ctv. (1980), Truong Ngoc An (1993),
Carmelo et al. (1996), Duong Pirc Tién va V5 Hanh
(1997), Boltovskoy (1999), Nguyén Vin Khoi
(2001), Sangradub and Boonsoong (2006). Mat d6
ctia thyuc vét ndi va dong vat ndi duoc xac dinh bang
budng dém Sedgwick-Rafter theo phwong phap cua
Boyd and Tucker (1992).

Str dung 14 (tén dia phuong) dé bét tom. Mdi dot
thu mu, 30 c4 thé tom (10 con/ao) dwoc thu dé phan
tich thanh phan thirc 4n trong dng tiéu hoa. Mau tom
sau khi thu dugc c¢b dinh bang formol véi nong do
tir 8-10%. O phong thi nghiém, chiéu dai va trong
luong tém dugc ghi nhan trude khi lay thirc in trong
ong tiéu hoa. Viéc tach lay thirc in trong 6ng tiéu
héa cta tom & céac giai doan khac nhau dugc thuc
hién bang mat thuong, riéng giai doan PL15 dugc
thuc hién duéi kinh lap. Thanh phan thirc dn cua tom
duogc pha loding voi nude cat ¢ thé tich phu hop va
dém sé luong cic nhém thire dn (Cyanobacteria,
Chlorophyta, = Euglenophyta,  Bacillariophyta,
Protozoa, Rotifera, Cladocera, Copepoda, 4u tring
cua Copepoda, nhom Khac (chu yeu Polychaeta
gom au trung cua Polychaeta con nguyén ven va mét
phan ctia Polychaeta truong thanh, Insecta,..) bang
budng dém Sedgwick-Rafter duéi kinh hidn vi.
Nghién cuu ciing ghi nhdn nhom thuc an 1a cac
manh vyn hitu co (MVHC) (x4c ba dong thuc vat,
cac manh thyc vat bi phan ra, ré cdy va nhiing vat
chit khac khong xac dinh dugc). Thanh phan thirc
an cua tom su dugc danh gia bang phwong phép so
luong, phuong phap dém diém va phuong phap tan
s6 xuét hién.
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Bing 1: Chu ky thu miu tém qua cic giai doan nghién ciru

Ngay thu miu Dot Thoi gian sau khi tha tom Giai doan nudi tom
24/08/2017 Dot 1 3 ngay
27/08/2017 Dot 2 6 ngay

31/08/2017 Dot 3 9 ngay
03/09/2017 Dot 4 12 ngay
07/09/2017 bot 5 15 ngay 1 thang
11/09/2017 Dot 6 18 ngay

14/09/2017 Dot 7 21 ngay

17/09/2017 Dot 8 24 ngay
21/09/2017 Dot 9 27 ngay
28/09/2017 Pot 10 5 tudn
05/10/2017 Pot11 6 tudn 2 thang
19/10/2017 Dot 12 8tudn

17/11/2017 Pot 13 12 tuan 3 thang
15/12/2017 Dot 14 16 tuan 4 thang

Bang 2: Phwrong phap thu va phan tich cic théng s6 méi truwong nuéc

STT Th()ng $0 moi trwong Phum;g phap Phuwong phap phan tich
nwoc thu mau
1 Nhiét do (°C) Do tryc tiép But do HANA
2 pH Do tryc tiep But do HANA
3 DO mian (%) Do tryc tiép Khiic xa ké (ATAGO-Nhat Ban)
Téng vat chét lo limg ~ o £ o
4 (TSS, mg/L) Trir lanh (4°C) 2540 D. TSS say 103-105°C (APHA, 1995)
2 ~ o 4500-Norg B. Phuong phap Macro-Kjeldalh va 4500-
> Tongdam (TN, mg/L)  Tritlanh (4°C) 11y "¢ “phuong phap Phenate (APHA, 1995).
PR ~ o 4500-Norg B. va 4500-P D. Phuong phap SnCl,
6 Tong lan (TP, mg/L) Trit lanh (4°C) (APHA, 1995)
. . . . R + A -+ 3 2
3 KET QUA VA THAO LUAN 3,5+1,4 dén 3,9+1,9 mg/L. Ham luong TN va TP

3.1 Cic thong sé méi trwong nuéc é ao
nudi tdom quang canh cai tién

Két qua vé cac thong s6 moi truong nudce trong
nghién ctru nay dugc trinh bay ¢ Bang 3. Nhiét d¢
nuée va pH & cac ao tom bién dong tir 27,7+0,9 dén
31,5+0,9°C va 7,2+0,4 dén 7,5+0,5 pht hop véi su
tang trudong cua tom. Ham luwgng TSS, TN va TP
bién dong kha cao qua cac dot khao sat v6i ham
luong trung binh lan luot tir 46,7+32,4 dén
59,8+36,8 mg/L; 3,3+1,5 dén 3,8+1,5 mg/L va

tang cao trung hop voi thoi diém mat d6 cua phiéu
sinh vit gém thue vat nbi va dong vat ndi tdng cao
cung cap ngudn thirc an ty nhién cho tém. DO min
ctiia nude co su bién dong 16n va anh hudng dén su
phat trién cua thanh phan thtc an tu nhién trong ao
tom. Vao giai doan déu (tir dot 1-dot 9) khi d6 man
thap (1-4%o), cac nhom tao lam, tao luc, tao khué va
luén trang chiém wu thé nhung khi d6 man ting 1én
(8-16%o), tao khué, 4u tring nauplius ctia Copepoda
va Copepoda chiém ti 1& cao hon. Nhin chung, cic
thong sé chét lugng nudc phi hop voi sy phat trién
cua tom trong ao nuoi.

Bang 3: Cac thong so moi trweong nwoe 6 cac ao nudi tdm quang canh cai tien

Nhiét d (°C) pH P min (%) TSS(mg/L) TN (mg/L) TP (mg/L)
Ao 1 31,5+0,9 7,2+0,4 5.1+3,1 59,84+36,8 3,3+1,5 3.8+1,7
Ao2 27,7+0,9 7,5+0,5 5,043,2 54,1433,9 3,8+1,5 3.9+1,9
Ao 3 29,7+1,1 7,0+0,4 5,625,0 46,7+32.4 3,541,3 3,541 .4

3.2 Thanh phan thirc in ty nhién trong méi
treong nwéc ao tom quang canh cai tien

Thanh phé‘m thirc an tu nhién gém thue vat ndi,
dong vat noi va dong vat day dugc phan tich va danh
gia. Do mot s6 han ché, thanh phan va sinh luong
rong va thyc vat thuy sinh ciing nhu vat chét hitu co,
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lab-lab trong cac ao nudi chua dugc nghién ctu chi
tiét trong bao bdo céo nay.

3.2.1 Thanh phdn lodi va mdt do thuc vit noi
0 cdc ao nudi tom quang canh cdi tién

Két qua nghién ciru tai cac ao nudi tom st quing
canh cai tién da ghi nhén dugc tong cong 104 loai
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thuc vat ndi thudc 5 nganh tio gém tao lam
(Cyanobacteria), tao luc (Chlorophyta), tao mit
(Euglenophyta), tao khué (Bacillariophyta) va tao
giap (Dinophyta). Trong do, tao khué c6 thanh phan
loai cao nhit v6i 54 loai (52%), cac nganh tao con
lai c6 s6 loai thap hon va bién dong tir 7-17 loai (7-
16%). Thanh phan loai thyc vat ndi & cac ao tom déu
¢6 xu hudng cao ¢ giai doan tom mot thang tudi (dot
1-dot 9) va thap trong giai doan tom tir 2-4 thang
(dot 10-dot 14) (Hinh 1). S loai tao qua mot dot
khao sat bién dong 9-28 loai, trung binh 17+4 loai.
Do ¢6 sy gia ting ¢ man tir dot 10 dén dot 14 nén
thanh phan loai tao c6 xu hudng giam vao cac giai
doan nay ma chu yeu 1a sy suy giam thanh phan loai
clia tao lyc, tio mét va tao lam. Mot sé gidng tao
thuong gép trong cac ao tom nhu: Campylodiscus,
Gyrosigma, Navicula, Nitzschia, Leptocylindrus,
Tryblionella (tao khud), Euglena (tao mit),
Oscillatoria, Merismopedia, Phormidium (tao lam).
Trong d6, Nitzschia ludn chiém wu thé & tat ca cac
ao tom va la nguén thue an tdt cho tom. Mit d6 tao
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¢ su bién dong 16n qua cac dot thu mau va dao dong
tlr 8.405-503.711 c4 thé/L, 11.475-240.494 ca thé/L
va 9.217-1.590.933 cé thé/L lan luot cho cic ao 1,
a0 2 va ao 3. Sy phat trién cua tao phu thudc vao
ham luong dinh dudng trong moi trudng ao nuodi,
mat do tdo ¢ ao tom 3 cé xu hudng cao hon ao 1 va
ao 2 vao giai doan tu dot 4 dén dot 8. Nguyén nhan
1a do ¢ a0 3 vao thoi diém nay méi truong nudc co
ham luong dinh dudng (TN va TP) cao la diéu kién
thuan lgi cho tao phat trién va gia tang mat do. Trong
do, mat do cua tao khué luén chlem uu thé qua cac
dot khao sat 1a ngudn thic an tot cho tom, diéu nay
phu hop voi nghién ciru ciia Boyd and Daniel
(1993), hau hét nguoi nudi thich ti 18 tao khué cao
trong quéan thé tao & ao tom, d6 1a nhom tao phat
trién co loi cho ao tom. Két qua nay ciing phu hop
véi nghién ciru cia Nguyén Thi Thanh Thao va ctv.
(2006) v& bién dong mat do tao trong ao nudi tom
st1, khi tao khué chiém wu thé thi tom s& phat trién
va ting truong t6t voi nhimg gidng dic trung nhu
Navicula, Nitzschia,...

B Dinophyta
25 B Bacillariophyta
AeaR _BF B Euglenophyta
=20 1f H H [ m Chlorophyta
2 ' H 1 i 8 Cyanobacteria
o 15 4 H | . i n :
N | M ] - : ] : -
10 H E HHHH E | 5 LEEEELE i .
g 5 I » i s E:E H HHHF b E‘ u i E " 3 g |
U EEE R R R TEEELLEE
112{3[1]2|3|1|2{3[1|2{3[1|2|3|1|2|3|1|2|3|1|2|3|1|2|3|1|2|3]1|2|3|1|2|3|1|2|3|1|2|3
bl b2 | b3 | b4 | b5 | b6 | b7 | b8 | b9 | 10| b1l [ b12 | D13 D14
Hinh 1: Thanh phén loai tio & cc ao tdém quéng canh cai tién
2.000.000 -
= .
~©1.500.000 - @ Dinophyta
= @ Bacillariophyta
©1.000.000  ~ B8 Euglenophyta
2 m Chlorophyta
£ 500.000 -
S
& - 4
=

Hinh 2: Mit d9 tio & cAc ao tdom quéng canh cai tién

3.2.2 Thanh phcin loai va mdt do dong vat noi
0 cdc ao tom quang canh cdi tién

Nghién ctru dé ghi nhan dugc tong cong 45 loai
dong vat nodi thudc nganh dong vat nguyén sinh
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(Protozoa), luan trung (Rotifera), giap xac rau nganh
(Cladocera), giap xac chan chéo (Copepoda) va cac
nhom khac nhu giun tron (Nematoda), giun nhiéu to
(Polychaeta), stra (Hydrozoa). Trong do, Protozoa
c6 thanh phan loai da dang nhét véi 16 loai (35%),
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Rotifera c6 11 loai (24%), cac nhém con lai tir 3-11
loai. Protozoa c6 sb loai phong phu nhit (16 loai),
cac gibng loai dugc tim thdy thich nghi t6t véi moi
treong nudce 1g-man va 1a nhom sinh vt chi thi moi
truong nude bi 6 nhiém hitu co. Rotifera ciling c6
thanh phan loai kha da dang, déy 1a nhom phén b
chu yéu trong moi truong nudc ngot, mot so loai
thich nghi v&i méi truong nude lg-man. Bién dong
thanh phén loai dong vat ndi c¢6 xu hudng tuwong tur

v6i sy bién dong thanh phan loai tio qua cac dot
khao sat. Thanh phan loai dong vat nbi giam thap
khi moi trudng nude cd ¢ mén ting 1én ma chu yéu
1a su giam thap sb loai thudc Cladocera va Rotifera
(Hinh 3). S6 loai dong vat nbi xac dinh dwoc & mdi
giai doan thu mau khong c6 su chénh léch 1én giita
chc ao tom va bién dong tir 9-17 loai (Hinh 3). Mot
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sO gidng loai thuong gip & cac ao tom nhu
Brachionus plcatilis (Rotifera), Nauplius, Acartia
discaudata, Oithona nana (Copepoda). Trong do,
ludn trung Brachionus plicatilis xuit hién thuong
xuyén & cic a0 tom va la ngudn thic an wa thich cua
t6m, cung cap nhiéu chit dinh dudng can thiét cho
tom ddc biét la giai doan tom maoi tha. Mat do dong
vat ndi ghi nhan dugc kha cao va co sy bién dong
16n (6.755-2.193.454 c4 thé/m®) qua cac giai doan
thu mau. Trong khi ph?m 16n mat do cia Rotifera
chiém wu thé vao thoi diém tir dot 6 dén dot 8 (chu
yéu & ao 3), Nauplius ctia Copepoda va Copepoda
chiém ti 16 cao nhét vao cac dot 10 dén dot 14 (Hinh
4), nhung nhin chung cd hai nhom Rotifera va
Copepoda déu lam thirc an tot cho tom & cac giai
doan khac nhau.

18 & Protozoa Rotifera
16 - I _ BCladocera B Copepoda
7 DO Khac
12 - ; \ |
3 iES |
= 10 JH I {N U N , E I i
< s NHHNHHHINN NN HE AN UERRUANUNEUENE
2 NNHEHHNI NN NN NN NN AN NI HEE
MERCEC UG R R R R
4 -BHEENHER NN NEENNNNNNNN NN AN NN AR
LR NNNHBANNNNNNNENRENEEE AN AN NN H O E R
2 |
0 | g E g HHEH E = HEHN B E H B
112131112(3(1{2|3(1(2|3|1|2|3[1|2|3|1|2|3|1|2|3(1|2(3(1|2(3(1]|2(3|1|2(3|1|2(3|1|2|3
bl | b2 | B3 | b4 | b5 | b6 | b7 | b8 | B9 | P10 |DPl11 | P12 | P13 | bPl4
Hinh 3: Thanh phan loai dgng vét ndi & cac ao tdm quang canh cai tién
2.500.000
& Protozoa Rotifera
R 2.000.000  ~ ! BCladocera  ECopepoda
52 i
g 1.500.000 - N O Nauplius Khac
k= I i
S 1.000.000 - . ‘ ‘
~ H H
<O 8 i . |
S 500000 - N L
< . - N H NN N i || o
%o ) ol B0 - opeee_ B __H_BHoNNoNH_o_gHHOH (01
LS 11213|1|2(3|1|2(3|1|2|3|1(2|3|1{2|3|1|2|3|1|2|3|1|2|3|1|2|3|1|2|3|1|2|3]|1|2|3]|1|2|3
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3.2.3 Thanh phan loi va mdt d dong vét day
& cdc ao nudi tém quang canh cdi tién

Thanh phan dong vat ddy ¢ cic ao tom quang
canh cai tién da tim thdy tong cong 21 loai thudc 5
16p gém c6 giun it to (Oligochaeta), giun nhiéu to
(Polychaeta), au tring con trung (Insecta), giap xac
lon (Malacostraca) va chan bung (Gastropoda).
Trong d6, Gastropoda c6 thanh phan loai phong phu
nhit voi 8 loai (38%), ké dén Polychaeta c6 6 loai
(29%), cac 16p con lai c6 s6 loai thap hon tir 1-5 loai
(5-24%). Céc ao tom c6 nén day bun v6i nhiéu vat
chét hiru co nén thuan lgi cho su phat trién cta cac
gidng loai Gastropoda va Polychaeta. Mot s6 dong
vat day thuong gap nhu Sermyla sp., Stenothyra sp.,
Thiara sp., (Gastropoda), Fabricia sabella
(Polychaeta) va Amphipoda (Malacostraca). Thanh
phan loai dong vat day khong c6 su khac biét 1on
giita cac ao tom. Thanh phan loai va mat d6 dong
vat day co xu hudng cao vao cac giai doan tur dot 1
dén dot 8 (Hinh 5 va Hinh 6) v6i su wu thé cua ho
¢ dinh (Thiaridae) thudc Gastropoda, Amphipoda
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(Malacostraca). Sau giai doan nay do d0 man tang
1én nén c6 sy gia ting mat do cua Polychaeta, riéng
Gastropoda van chiém ti 1& cao trong quan xi dong
vat day (Hinh 7, mat d6 dong vat day duoc tach ra
tir Hinh 6). O mdi dot khao sat s6 loai dong vat day
bién dong tir 3-8 loai. Mat do dong vét day ghi nhan
duoc kha cao va ¢o su bién dong 16n giira cac dot
thu mau (79-7.200 c4 thé/m?2). Két qua nay cao hon
so voi mat do dong vat day da dugc tim théy & ao
nudi tdom quang canh cai tién cia tinh Ca Mau (7-
1.971 cé thé/m?) (Nguyen Tho et al., 2012), nhung
thép hon so voi mat do dong vat day (cao nhét
10.000 c4 thé/m?) trong nghién ctru ciia Fujioka et
al. (2007) ¢ ao tdom quang canh ctia Thai Lan. Trong
s6 cac nhom dong vat day ghi nhan duoc thi cac loai
bc dinh thuong khong 1am thire in tdt cho tom, trong
khi giap x4c, giun nhiéu to 1a ngudn thirc dn quan
trong cho tom. Két qua nay phu hop vé6i nghién ctru
ctia El Hag (1984), tom tién truong thanh tiéu thu
chi yéu 1a tao, trong khi tom truéng thanh in giap
xac, giun dét, tao, mun ba hitu co va nhiing vat chat

khac khong xac dinh dugc.
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3.3 Chiéu dai va trong lwong ciia tom

Chiéu dai cua tom qua cac giai doan khao sat c6
kich thuéc trung binh bién dong tir 1,5+0,4 dén
12,3+0,7cm tuong ng véi trong lugng trung binh
0,02:£0,03 dén 19,2+2,8g. O mot s6 thoi diém, chiéu
dai va khéi lwong tdm thu duoc nho hon tom thu dot
truée d6 nhat 1a cac dot cudi. Ly do co thé 1a do
nguoi dan da bét dau thu hoach tia, nén con lai tom
nho hon; ciing ¢6 thé do ngudi dan tha tom bd sung
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Trong luong tom (g)

modi thang, nén thu miu duge tém nhé. Tuy nhién,
két qua nay cho thdy chiéu dai va trong lugng cua
tom & cac ao nudi quang canh cai tién tuong ty véi
nghién ctru cia Abu Hena and Hishamuddin (2012),
tom su giai doan hau 4u trung (1,5+0,35cm) va
juvenile (6,5+0,6cm) str dung nhiéu MVHC, ké dén
1a tao khug, giap x4c va con trung. Tom tién trudng
thanh (8,6+£0,9cm) va truong thanh (13,2+1,3cm)
t6m tiéu thy MVHC, gidp xéc, than mém, giun ddt,
luén trang, con trung va tao.
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Hinh 8: Chiéu dai (A) va trong lwong (B) ciia tdm qua cac giai doan khao sat

3.4 Thanh phan thirc fin ciia tom sii & cic
ao tom quang canh cai tien

Két qua phén tich thanh phan thirc n ctia tom &
céc ao quang canh cai tién da ghi nhan dugc phan
lon cdc MVHC (xé4c ba dong thuc vat bi phan ra va
nhiing vat chat khong xac dinh duoc) chiém ti 1¢ kha
cao trong 6ng tiéu hoa ciia tom va 10 nhom thirc an
ty nhién gdm: Cyanobacteria, Chlorophyta,
Bacillariophyta, Euglenophyta, Protozoa, Rotifera,
Cladocera, Copepoda, du tring Copepoda va nhom
khac (4u tring Grastropoda, Insecta, Nematoda va
4u tring Polychaeta). Trong d6, Bacillariophyta ¢
thanh phan cao nhat (18 gidng, 33%), tiép dén 1a
Rotifera (8 gidng, 15%), cic nhom khac chiém ti 18
thdp hon (1-7 gidng, 2-13%). Cac loai thirc an tu
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nhién trong ong tidu hoa cua tom thuong gip
Cocconeis, Cymbella, Gyrosigma, Leptocylindrus,
Navicula, Nitzschia, Tryblionella (Bacillatiophyta)
va Brachionus (Rotifera), Acineta, Vorticella
(Protozoa), Oscillatoria (Cyanobacteria),
Polychaeta, riéng Copepoda thuong gip nhat 1a bo
Harpacticoida. Hau hét cac nhom thirc an trong ong
tiéu hoa ctia tom dugc tim thdy déu lam thirc an tot
cho tom su ¢ cac giai doan khac nhau. Nhu vay, két
qua nay cho thay du khong cung cép thirc an cho
tom nhung tdm van ting tru’ong t6t va nang suét cao
nhd vao thire an ty nhién san cd trong ao nuoi.

Thanh phan thirc dn cia tom phat hién dwoc
trong ong tiéu hoéa gom chu yéu la cac MVHC va
cac nhom thirc an ty nhién. Trong ndi dung nay,
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nghién ctru cha yéu trinh bay thanh phan thic an ty
nhién ctia tdm & cic ao quang canh cai tién, riéng
phan cac MVHC s& dugc trinh bay ¢ phuong phap
dém diém va phuong phap tan s6 xuét hién.

3.4.1 Thanh phan thirc an ti nhién cia tom ¢
cdc ao nudi qudang canh cdi tien qua cdc giai doan
khdo sat

Thanh phan thirc n ty nhién ciia tom & cac ao
nudi quang canh cai tién kha da dang va c6 su bién
d6ng qua cac giai doan khao sat. O cac ao tom, thanh
phan thirc an ty nhién kha gidng nhau qua cac dot
nghién ctru va da xac dinh dugc téng cong 9 nhom
thirc 4n gom: Bacillariophyta, Cyanobacteria,
Chlorophyta, Euglenophyta, Protozoa, Rotifera,
Cladocera, Copepoda, 4u tring ciia Copepoda va
nhom khac (4u tring Grastropoda, Insecta,
Nematoda, Polychaeta). Thanh phan thirc an ty
nhién trong rudt tom bién dong tir 8-23 gibng, trong
d6 Bacillariophyta dat ti 1é cao nhét (2-8 gidng) va
hau hét cac dot thu mau déu xuét hién nhom téo nay,
cac nhom khéc c6 thanh phan thdp hon va bién dong
tir 1-5 giébng (Hinh 9, Hinh 10 va Hinh 11). Cac loai
thire an tw nhién phat hién duoc trong dng tiéu hoa
cuia tom nhu: Anabaena, Merismopedia,
Oscillatoria ~ (Cyanobacteria),  Leptocylindrus,
Navicula, Nitzschia, Tryblionella (Bacillariophyta),
Brachionus (Rotifera), Cladocera, Copepoda, va

Tép 54, S6 chuyén dé: Thiy san (2018)(1): 115-128

Polychaeta. Phan 16n ddy 1a cic nhom sinh vat lam
thirc 4n t6t cho tom, mot s giéng thudc
Cyanobacteria va Protozoa thuong khong lam thic
an tot cho tom va khi chung xuat hién nhiéu trong
moi treong nudc s€ gay can trd cac hoat dong di
chuyén va bat mdi cua tom, dic biét & giai doan du
tring va hau 4u tring, tom c6 thé bi chét do bi doi
thirc an (Babu 2013). Au trung Polychaeta, thuong
xuyén xuét hién qua cac dot khao sat, 1a ngudn thic
an t6t cho tom su & cac giai doan khac nhau nhét 1a
giai doan tom tir 2-4 thang. Mot s6 nghién ctru cho
thiy Polychaeta c6 vai trd quan trong trong viéc lam
thirc an cho tom, ching chiém ti 1¢ kha cao trong
rudt tom (Boddeke, 1983; Nunes and Parsons, 2000).
Do ¢6 su khac nhau vé mat do tha tom & cac ao nudi
(1-3 con/m?) nén thanh phan thirc an ty nhién trong
mdi trudng nudce cling 6 su bién dong giita cac ao
nuodi va tom s& tidu thu thirc dn san c6 trong moi
truong nude. Thanh phan thirc n ty nhién cta tom
O cac ao nuoi c6 xu hudng giam khi tom dat kich c&
truong thanh (11,4£0,9 cm dén 12,3+0,7cm,
16,4+6,3g dén 19,2+2 ,8g). Nhin chung, cac ao nu6i
tom quang canh cai tién kha da dang v¢ thanh phan
tao va dong vat thuy sinh cung cap nguon dinh
dudng cho tom gitip tom ting trudng tt. Bién dong
vé thanh phan va sé luong cac nhém thic an tu
nhién theo kich cd tdm qua cac giai doan nghién ciru
dugc trinh bay cu thé & muc 3.4.2.
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3.4.2 So lwong thirc an tw nhién cua tom su &
cdc ao nudi quang canh cdi tien

Nhin chung, cac nhom thrc an tu nhién cua tom
ghi nhan dugc & cac ao quang canh cai tién 13 twong
tu nhau, cac nhém thirc dn gdm: Bacillariophyta,
Cyanobacteria, Chlorophyta, Euglenophyta,
Protozoa, Rotifera, Cladocera, Copepoda, Nauplius
ctia Copepoda va nhém khac (4u tring Grastropoda,
Insecta, Nematoda va Polychaeta). Trong ong tiéu
hoa ciia tom, s6 lwong tao va dong vat thity sinh ¢c6
su b1en dong kha cao va phy thude vao ngudn thirc
in san c6 trong ao nudi. S6 lwong cac nhom thirc an
bién dong tir 13-208 ca thé/OTH, 6-6.289 ci
thé/OTH va 29-1.636 c4 thé 1an lugt cho ao 1, ao 2
va ao 3 nhung nhin chung tdm giai doan nhd voi
kich ¢6 trung binh 1,5+4 cm dén 4,8+0,6cm (trong
luong trung binh 0,19+0,05g dén 2,1+0,7g) st dung
chu yéu Bacillariophyta, Rotifera va Copepoda. S6
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lugng thirc an bién dong tir 1-6.222 ca thé/OTH, 3-
68 c4 thé/OTH va 2-47 c4 thé/OTH lan lugt ddi voi
Bacillariophyta, Rotifera va Copepoda (Hinh 12,
Hinh 13 va Hinh 14). Tao Bacillariophyta chiém s&
lurgng 16n hon va xuat hién hau hét céc dot khao sat
nhung co kich thude rit nho, trong khi Rotifera va
Copepoda tuy 50 luong thdp hon nhung kich ¢& 16n
gap nhleu 14n so vi tao khug, cung cép nguon dinh
dudng can thiét cho qué trinh phat trién cua tom.
Riéng & ao 2 ¢o sy khac biét so véi ao 1 va ao 3, sb
lugng tao khué dat cao nhét vao dot 9 khi tom dat
kich ¢ trung binh 4,84+0,4cm (1,2+0,4g) véi sy wu
thé ctia Nitzschia sp. (6.178 ¢4 thé/OTH), cung thoi
diém nay mat do cua tao khué trong moi trudng
nuoc cling tang cao (148 622 c4 thé/L) cho thay tom
sir dung ngudn thirc an sin co trong méi trudng song
cta chung (Bang 4 va Hinh 13). Mac du Protozoa va
Cyanobacteria khong 1a ngudn thirc n tét cho tom
nhung theo két qua ghi nhan dugc thi chung hién
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dién véi s6 lwong twong ddi cao cho thiy tom co thé
sir dung thirc &n mot cach ngau nhién trong moi
treong nude. Ngoai ra, Cladocera cling dugc phat
hién khi tom dat kich c¢& trung binh 4,4+0,4cm va
trong luong 0,8+0,4g & ao 3 v6i 27 ca thé/OTH
trung voi thoi diém Cladocera dat mat do cao nhat
(8.073 c4 thé/m3) trong méi trudng ao nudi, trong
khi ¢ a0 1 va a0 2 khong tim thdy hodc xuét hién véi
sO lugng rét thap cta nhom thirc n nay.

Phan 16n tom tiéu thu &u tring cua
Polychaeta (1-65 c4 thé/OTH) va Copepoda (1-37
¢4 thé/OTH) khi tom dat kich ¢& 16n hon 5,3+0,8cm
(1,9£0,9g). Polychaeta c6 ham lwong dinh dudng
cao, dic biét 1a cac acid béo polyunsaturated (Dall
et al., 1991). Mot s6 nghién ciru cho thdy tom bién
ho Penaeidae c6 thé tiéu thu Polychaeta & cac giai
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doan khac nhau tir giai doan tién truong thanh dén
trudng thanh (Stoner and Zimmerman, 1988; Nunes
et al., 1997). Au tring tom sur dung Copepoda cho
thay su gia tang nhanh chéng v€ tang trudng, trong
lwong va sic t6 (Ananthi et al., 2011). S6 luong cua
Copepoda ghi nhan dugc trong ong tiéu hoa cta tom
chu yéu la Copepoda song & tang ddy (thuoc Bo
harpacticoida) 1a nguon thirc an rét tét cho tom do
chung c6 ham lugng dinh dudng cao nhu protein,
lipid (dac biét 1a HUFA, 20:5 n-3 va 22:6 n-3),
carbohydrate va enzyme (amylase, protease,
exonuclease va esterase) can thiét cho ti 1¢ sdng cta
tom 4u trung, ting truong va ti€u hoa (Ananth and
Santhanam, 2011). Két qua nay cho thay giai doan
tir gan 1 thang dén 4 thang, tom ¢ xu hudng chuyén
sang st dung nhom sinh vat co kich thudc 16n va
sbng & ting day hodc trén nén day cua thiy vuec.
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3.5 Thanh phin thirc in ciia tdm xic dinh
theo phuong phap dém diém

Ti 1¢ phan trim cac nhom thirc dn cta tom duogc
trinh bay ¢ Hinh 15. Thanh phan cac nhom thirc an
clia tdm ¢ a0 nudi quang canh cai tién thay ddi theo
su gia ting vé kich thudc va trong lugng cta tom.
Tom giai doan nho véi kich thudc trung binh
1,5£0,4cm (0,02+0,02g) dén 3,6+0,6cm (0,5+0,2g)
sit dung chu yéu cac nhom thic an gdm: tao
Bacillariophyta, Rotifera, Copepoda, Polychaeta va
MVHC. Ti I¢ ciia Copepoda c6 xu hudng giam trong
khi cac MVHC ting 1én theo sy gia ting vé chiéu
dai va trong luong cua tom (Hinh 15). Khi tom dat
kich c& trung binh 4,8+0,5 cm (1,3%0,6g), ti 1¢ cua
MVHC, Copepoda, Bacillariophyta van chiém ti 1¢
cao, trong khi d6 Rotifera khong c6 hién dién trong
ong tidu hoa cua tom do cung thoi diém nay moi
truong nude 6 s lugng Rotifera kha thap (Hinh 4).
T6m co kich c& lon hon, tir 5,3+0,8cm (1,9+1,0g)
dén 11,4+19cm (16,4+6,3g), tiéu thu chu yéu
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MVHC, Copepoda va Polychaeta. Tom c& 16n
12,3+0,7cm (19,2+2,8g) sir dung chu yéu MVHC va
Polychaeta. Két qua nay cho thay thanh phan thirc
an ctia tom thay doi theo kich thudc va trong luong
clia tom va phu thudc vao ngudn thirc in sn co
trong moi truong ao nudi. Tom co kich c¢d cang 16n
ti 1¢ MVHC trong 6ng tiéu hoa cang cao va ching
¢6 xu hudng sir dung nhom sinh vét day nhiéu hon.
Kumari et al. (1978) cho rang cac MVHC c6 ham
luong dinh dudng cao hon thirc an tuoi song gom
thuc vat ndi va dong vat ndi. Ti 16 MVHC kha cao
trong Ong tiéu hoa ciia tom cho thiy tom co xu
huéng thay d6i tap tinh dn va st dung lablab, rong
khi dat kich ¢& 1on. Ngoai ra, mot nghién ctru khac
cho rang khi méi truong sdng khong du thirc n ua
thich, tdm c6 thé sir dung thirc n bd sung 1a mun ba
hitu co (Chong and Sasekumar, 1981). Vi vy, viéc
quan 1y ngudn thic n tu nhién cho tom kha quan
trong, nhat 1a vao cac giai doan tom tién trudng
thanh va truong thanh.
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3.6 Thanh phin thirc an cia tom dwgc xac
dinh theo phwong phap tan so xuat hién

Theo két qua nghién ctru, ngoai cac MVHC duoc
tim thdy thuong xuyén va chiém ti 1¢ rit cao trong
dng tiéu hoa cua tom thi c6 10 nhom thire dn ty nhién
duogc ghi nhan. Tan sb xut hién thanh phén thirc an
cua tom qua cac giai doan khao sat dugc trinh bay &
Bang 5. Tao Bacillariophyta c6 tan sb xut hién rat
cao & trong sudt giai doan nuéi tir dot 1 dén dot 14
(67-100%) va khong c¢b su bién dong 16n qua cac
dot khao sat, ching to tdo khué lu6n hién dién trong
rudt tom tir lac nho dén khi trudng thanh. Ké tlep,
Rotifera va Copepoda cling co tan sb xuat hién rat
cao ¢ giai doan dau va c6 xu hudng giam vé cac giai
doan cudi. Trong d6, tom su dung Rotifera va
Copepoda nhidu nhit & cac giai doan twong tng tir
dot 4-dot 8 (12-24 ngay) va tu dot 8-dot 11 (24
ngiy-6 tuan). Sau thoi gian nay, do d6 mian ting lén
(tang tir 1-4%o0 lén 5-16%0) nén Rotifera va
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Copepoda khong xuat hién nhiéu trong méi trudng
nude dan dén thic an trong dng tiéu héa cia tom
cling giam tan sb xudt hién cua chung. Khi dat kich
& 16n, tom van sir dung tio va dong vat ndi (chi
yéu Copepoda song day thuoc b Harpacticoida)
nhung phan 16n la cac gidng loai thu¢e tao khué
song day hodc séng bam trén nén day thuy vuc do
tap tinh an cla chung nén céc sinh vat nay dugc an
vao mot cach ngau nhién. Ngoai ra, tom ciing tidu
thy lab-lab, trong d6 ¢ chura tao va dong vat n01
Rleng 4u tring Polychaeta (giai doan au trung song
noi, khi trudng thanh song day) co xu hudng ngugc
lai, & giai doan dau khi tdm c6 kich ¢& nho (dot 1-
dot 6) co tan sb xuét hién thip (20-53%) dén giai
doan sau (dot 8-dot 14) thi ting dan tin sb xuét hién
(67-100%) do Polychaeta thich nghi & 6 man ting
cao nén khi méi truong tang d¢ man cung lac do
Polychaeta cling tang 1én lam ngudn thirc an t6t cho
tom, diéu nay cung phu hop véi tép tinh &n cua
chung khi chuyén tir sinh vat ndi sang sinh vat dy.
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Bing 5: Tan s xuit hi¢n (%) vé thanh phan thirc in trong 6ng tiéu héa ciia tdm qua céc giai doan khio

sat
Nhom thiedn - 3 4 5 ¢ 7 8 9 10 U 12 13 14
tu nhién
Cyanobacteria 73 55 87 60 53 73 67 87 73 60 100 44 89 67
Chlorophyta =~ 7 27 27 67 7 0 0 7 7 0 11 11 0 0
Euglenophyta 20 20 27 67 13 0 7 7 0 0 11 11 0 0
Bacillariophyta 93 80 93 100 73 100 87 100 100 80 100 67 89 78
Protozoa 7 53 73 8 73 80 53 47 53 7 56 22 22 11
Rotifera 53 73 33 100 100 100 100 80 73 13 44 33 44 0
Cladocera o0 0 0 O 0 0 7 20 0 0 0 0 0
Copepoda 67 60 60 40 73 80 73 100 100 73 78 67 67 44
Nawplus 7 0 0 20 7 27 13 20 47 0 22 0 0 0
Khic (chiyeu 55 45 27 40 47 27 53 80 67 87 100 100 100 89
Polychaeta)
Minbihituco 90 92 92 95 96 98 100 100 100 100 100 100 100 100

Tom lai, ngudn thirc an trong dng tiéu hoa cua
tom phu thudc vao ngudn thic an ty nhién sin co
trong moi truong nudc va tap tinh &n clia chung &
chc giai doan khac nhau. Két qua cho thay, khi sir
dung phuong phap tan sd xuat hién dé xac dinh
thanh phan thirc an hién dién trong rudt tom thi ngay
khi tom méi tha (PL15) sir dung chu yéu 1a tio va
¢6 xu huéng giam dan khi tom I16n, con ddi v6i dong
vat thi tAn sd xuét hién c6 xu hudng nguoc lai voi
cac nhom tao. Ti 1¢ thirc an trong rudt tom thay doi
theo kich c& cta tom va giai doan nudi trong hé
théng nudi tdm quang canh cai tién (Moorthy and
Altaff, 2002). Két qua nay tuong tw nhu nghién ctru
cia Abu Hena and Hishamuddin (2012), ong tiéu
hoéa cua tom giai doan hau au tring chira nhidéu mun
ba hitu co, tdo khué, giap xac, con trung, & giai doan
tién truong thanh va truong thanh, tom sir dung min
ba hitu co, giap xac, thdn mém, giun dbt, luan trung,
con trung va tao. Két qua c6 thé khing dinh, phan
16n trong dng tiéu hoa cua tom da tim thdy nhleu
mun ba hitu co va cac nhom thire an hién dién gom
thue vat nbi va dong vat thay sinh. Tir d6 cho thay,
t6m ¢ xu huéng chuyén tap tinh an tir sinh vat noi
sang sinh vat day khi dat kich c& tir 4,8+0,5cm dén
5,3+0,8cm. Tuy nhién, sy xuét hién nhidy dong va
thue vt phi€u sinh va tao day trong ong tiéu hoa cua
tom 1a do tom bat mdi cha dong hay ngau nhién
thong qua lab-lab va detritus la van dé quan trong
can dugc nghién ctru séu hon.

4 KET LUAN

Céc thong sb chit lugng nudc phit hop véi su
phat trién nguodn thirc an ty nhién va ting truong cua
tom trong ao nudi.

Thanh phan thirc an tu nhién gdm thuc vét ndi,
dong vat ndi va dong vat day kha da dang va co sy
bién dong kha cao qua cac dot khao sat. Bién dong
thanh phﬁn thirc an ty nhién phu thudc vao ham
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luong dinh dudng va do mén trong moi truong ao
nuoi.

Thanh phan thirc an trong bng tidu hoa clia tom
kha phong phi va c6 su bién dong giita cac ao tom
quéang canh cai tién. Ngoai cac MVHC chiém ti 16
cao, nghién ctru di xac dinh dugc tong cong 10
nhoém thirc an ty nhién. Tom c6 kich ¢& khac nhau
str dung cac nhom thirc an véi ti 1€ khac nhau.

Nhin chung, tom str dung nhiéu MVHC khi tdm
dat kich c& cang 16n. Giai doan nho, tom st dung
chu yéu tao Bacillariophyta, Rotifera, Copepoda,
Polychaeta va MVHC. Khi trudng thanh tom tiéu
thu chi yéu MVHC, Copepoda va Polychaeta. Tom
¢6 xu hudng chuyén tap tinh an tir sinh vat ndi sang
sinh vat day khi dat kich cd tir 4,8+0,5cm (1,3+0,6g)
dén 5,3+0,8cm (1,9+0,9g).

Nghién ctru sau hon can dugc thuc hién vé anh
hudng cua rong, thuc vat thiy sinh, lab-lab, detritus
hay vat vat chét hitu co néi chung trong viéc lam
thtre an ty nhién cho tom, cling nhu bién phap phat
trién thirc an tu nhién trong ao.
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