KHOA HOC CONG NGHE
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BIOFLOC TRONG A0 NUOI TOM THE SIEU THAM CANH
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TOM TAT

Dé giam he s6 chuyén hoa thic 4n va giam thiéu lwong chat thai, nguon cac bon téi vu nhung sén c6
va ré tién can duoc nghién ctru dé tmg dung tao sinh khéi biofloc. Thi nghiém x4c dinh nguén cac bon
pht hop 1am nguyén liéu gdm 2 nghiém thic: NT1 ding glycerol; NT2 dung mat ri duong. Déi tuong
nghién cttu: tom thé chan trang, kich co giong tha 1-1,2 g/con, dién tich ao thi nghiém 1.250 m? mat
do 200 con/m?, thoi gian 60 ngay. Két qua, kich c& tom thu hoach & nghiém thic 2 (22,17 g/con) cao
hon nghiém thic 1 (21,83 g/con) su khac biet khong c6 y nghia (p>0,05). Ty 1é song tom nuoi dat trén
92%, FCR < 1 va su khac biét gitta 2 nguon nguyén liéu cung cap cac bon 1a khong cé ¥ nghia (p>0,05).
Ning suat va san luong & nghiém thic 2 cao hon nghiém thic 1 nhung su khéac biét khong c6 y nghia
(p>0,05). Do @6, khuyén céo co thé st dung glycerol hodc mat ri duong dé bé sung cho ao nudi nham
gay biofloc, liéu luong tuy thudc vao lugng thic dn cho tom an. Tuy nhién, mat ri duong 1a nguén
nguyén lieu sén co tai dia phuong nhung can kiém tra chit luong mat ri duong (ham lugng cac bon
>35%, khong chira tap chat, khong sit dung hoa chat dé tdy mau trong qua trinh san xudt) trudc khi sit

dung.

Tir khoa: Mat ri duong, nguon cdc bon phu hop, nuoi tom thé siéu tham canh.

1. DAT VAN BE

Vao dau nhitng nam 2000, cong nghé biofloc
(BFT) duoc nghién ctu tng dung muc dich nu6i
tom nham han ché trao ddi nudc trong cac hé
thong nudi tom cong nghiép. Hon nita, biofloc con
1a hén hop giau protein, do d6 c6 thé nhu mot
nguédn thic an cho tom nudi [1]. So véi cong nghé
xtt ly nuwdc thong thuong, BFT giam chi phi xit ly
nuéc khoang 30%, hiéu qua st dung thic an giam
gap doi trong cac hé thong BFT khi so sanh voi
cac ao thong thuong va né tré thanh céong nghé
ung dung trong nuéi tom véi chi phi thap, phat
trién bén vimg nghé nuoi tom [2]. Theo Nguyén
Thi Thu Hién va cs (2014) [1]. BFT duoc hiéu la
st két hop nuoi vi khuédn di duéng, vi khuan va cac
vi sinh vat khac tap hop thanh khéi, phat trién lo
Itmg trong ao nudi. Sinh khai vi sinh vat phat trién
khong chi nho vao chat thai hitu co (chat thai cta
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tom nuoi va thic dn thira) ma con cé ca chat thai
vO co (ammonia, nitrite, phosphate...). Cac hop
chat dinh duong trong nudc duge chuyén hoéa vao
vi sinh vat, loai b6é dinh dudng thtra trong nuéc [3].
Ngoai ra, BFT con lam gidm t6i da su xuat hién
cta dich bénh dom tring trong ao nudi xuong dudi
5%, san luong tom nuodi tang tue 5 - 10%, kich co tom
16n hon it nhat 2 g/con, chi phi san xuat thap hon
ter 15 - 20%, cac thong s6 moi truong rat én dinh
khi thoi tiét thay ddi so véi 4p dung quy trinh nuoi
thong thuong. Dé gidm hé s6 chuyén hoa thirc an
va gidm thiéu luong chat thai, ngudn cic bon t6i
uu nhung sin c6 va ré tién can duoc nghién ctu va
ung dung. Nhu vay, dé c6 ngudn cung cip cac bon
tot hon, can xem xét 2 van dé chinh: (1) nghién
ctru xtt ly tach bot cac tap chat trude khi dua vao
stt dung d6i voi nguon cac bon mat ri duong hoic
chon loai mat ri dudng chat luong cao hon; (2)
Nghién cttu stt dung nguoén cac bon thay thé
glycerol.
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2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat lieu

Tom thé chan trang c6 kich ¢o 1 - 1,2 g/con
duoc tha voi mat do 200 con/m?, dién tich ao thi
nghiém 1a 1.250 m? va thoi gian thi nghiém 1a 60
ngay.

Nguon cac bon khac nhau dung trong thi
nghiém gém: glycerol (ngudn goc Trung Qudc),
mat ri duong (nguodn goc Viét Nam).

2.2. B0 tri thi nghiém

bia diém: Khu nuoi tom cong nghé cao thuoc
Cong ty TNHH Théng Thuan.

Bo tri thi nghiém: Thi nghiém gom 2 nghiém
thic, glycerol va mat ri duong. Moi nghiém thic
duoc 1ap lai 3 14n trong 3 ao nudi.

Thoi gian bat dau chudn bi nudc can st dung
biofloc mai lién tuc 5-7 ngay dén khi sinh khoi
biofloc dat >5 mL/L thi bat dau tha tom. Duy tri
sinh khai biofloc trong ao tir 5 - 15 mL/L. B sung
nguédn cac bon khac nhau bing 20% luong thic an
hang ngay.

Sinh khéi biofloc & 2 nghiém thuc st dung 2
loai nguyén lieu khac nhau la glycerol va mat ri
duong dé cung cip ngudn cic bon cho ao nuoi,
dam bao ty 1é C/N = 12 cho két qua sai khac
khong cé6 y nghia (p>0,05). Phuong phap tinh
lwong cac bon bd sung dé dat ti le C/N = 12 1a
thém 0,5-1 kg nguon cac bon khac nhau cho méi
kg thitc an duoc st dung [4].

2.2.1. Phuong phap gay biofloc moi

St dung thung phuy nhua (200L) dé ¢ hoén
hop gém 150 L nuédc ao + 3 kg thizc an No s6 0 + 10
L nguon cac bon khac nhau + 5L EM-1 +50 g men
NITRO. Suc khi manh hén hop trong 24 gio, khi
thdy bot tring ndi ddy mat thung va mui mat
duong giam di nhiéu thi bom hén hop xudng ao.

2.2.2. Phuong phap gay EM-1

Men EM - Goc thanh phan: (Lactobacillus,
Bacillus), mat @ 1,5x10° (cfu/mL), khong sit dung
EM - Goc dé tat truc tiép vao ao ma phai nhan sinh
khéi léen EM - 1 méi sit dung.

Cach nhan sinh khéi EM-1: 1 L EM - Goc + 1
kg nguédn cac bon khac nhau + 18 L nudc. Dong
kin, G yém khi hon hop, sau 3 - 5 ngay thi c6 thé st
dung.

Cach str dung: tat truc ti€ép EM-1 vao ao, liéu
dung 10 L/1.000 m®.

* Phuong phap duy tri biofloc:

EM-1 (Lactobacillus, 10° cfu/mL, Bacillus sp., 10°
cfu/mL), liéu lwong:10 L/1.000 m®/ngay;

Men NITRO (Nitrosomonas. 10° cfu/g), liéu
lwong: 100 g/1.000 m®,

Men BIO-BAC (Bacillus sp., 10° cfu/mL), liéu
lwong 100 g/1.000 m®,

2.2.3. Phuong phap xir Iy sur ¢ biofloc

Sinh khéi biofloc giam <5 mL/L: Can bé sung
biofloc méi va nguén cac bon khac nhau.

Sinh khéi biofloc ting >15 mL/L: Giam thtc
an, ting cuong thay nuéc, ngung bé sung ngudn
cac bon khac nhau.

Dau hiéu dé nhan biét sinh khai biofloc 6n
dinh trong ao la bién d6 dao dong pH sang va
chiéu <0,2. Néu bién do dao dong pH > 0,2 thi can
¢6 b sung biofloc méi dé tang sinh khoi biofloc va
stt dung EM-1 vao ban dém dé lam giam mat do
tdo trong ao.

2.3. Phuong phap theo doi bién dong ciia cac
yéu t8 moi truong

Céc chi tieu danh gia: Piéu kién mai truong ao
nudi (pH, DO, nhiét do, do kiém, d6 min, NH,-N
va sinh khdi biofloc), cac chi tiéu tang trudng, cac
chi tiéu ky thuat.

Tat ca cac mau duoc c6 dinh va chuyén vé
phong thi nghiém cia Cong ty TNHH Théng
Thuan dé phan tich céac chi tiéu.

Kiém tra thé tich biofloc (mL/L): St dung
phéu imhoff loai 1 L (ldy 1 L nuéc ao tai vi tri co
suc khi; dat phéu yeén tinh trong 30 phut; xac dinh
thé tich hat floc dua vao thang do trén phéu
Imhoff). Sau 15 ngay nuoi, tién hanh kiém tra ting
trudng 10 ngay/lan, mdi lan can 30 con, 14y gia tri
trung binh.
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Bang 1. Cac chi tiéu moi truomg ao nuodi

TT Chi tiéu Tan suit thu mau | Phuong phap phan tich mau
1 |pH 2 lan/ngay testkit pH

2 | DO 2 1an/ngay testkit SERA

3 | Nhiét do 2 lan/ngay Nhiét ké ruou 0-50°C

4 Do kiém 7 ngay/lan SMEWW 2320-B

5 | Do min 7 ngay/lan Khuc xa ké

6 | NH;N 7 ngay/lan SMEWW 4500-NH,;-F

7 | Sinh khoi biofloc | 11an/ngay Phéu imhoft

We-wd

Toc do tang truong tuyét d6i (OWG): DWG (g/ngay) =

LaWe — Lawd

Toc do tang truong tuong doi (SGR): SGR (% /ngay) =
Trong do:
Wad 1a khoi luong tom ban dau;
We 1a khéi luong tom khi két thuc thi nghiém;
t 1a thoi gian tién hanh thi nghiém.

x 100

(So tom thu cuoi thi nghiém + Sotom bithu lam mzu dinh ky)

Ty lé song ctia tom (%) = x 100

So tom tha ban dau
He so6 tiéu ton thice an (Feed Consumption Rate):
Kho: luvong thire 3n tom{kg)
FCR =

(Khoi lvong tom _\'.hu hozach + Khoi lreng tom chet) - Khoi lvengwom giong (kg)

Nang suit (tdn/ha) = Sin Twomg (2n) mtng —
Dien dch (ha)

2.4. Xt ly s0 lieu

Cac so6 liéu duoc tinh toan gia tri trung binh,
do lech chudn bing phan mém Excel; so sanh su
khac biét gitta cac nghiém thic theo phuong phap
phan tich ANOVA mot nhan t6 véi phép thie LSD

bang phan mém SPSS 160 & muc y nghia
(P<0,05).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. biéu kien méi truong ao nudi

Sau thoi gian thi nghiém, cac két qua theo doi
moi treong nudc trong cac ao nudi duoc thé hién &

bang 2.
Bang 2. Bién dong ciia cic yéu t6 moi truong nudc trong cac ao nudi thir nghiém
. e Nghiém thitc
Chitiéu Thot diém Nghiém thtc 1 Nghiém thtc 2
q Sang 7,7-84 7,8-83
P Chiéu 78-84 7,71-82
. Sang 29,56 +0,3 29,16 +0,3
A A (0 ’ ) ’ ’
Nhiét do (C) Chiéu 30,18 + 0,2 20,98+ 0,7
Sang 46+0,5 45+0,5
DO (mg/L) Chiéu 5,3+0,2 5,4+ 04
S (%o) Sang 25,0-28,0 25,0 28,0
NH, (mg/L) Sang 0,15+ 0,007 0,10 + 0,007
1A Sang 1274+ 0,1 137,4+0,1
Do kiem (mg/1) Chiéu 1351+ 0,7 1451+ 0,7

SO’ lieu & bdng Ia gid tri trung binh (M) + sai so chuin (SE - Standard Error). Nghiém thic 1:
glycerol (nguon goc Trung Quoc); nghiém thirc 2: mat ri duong (nguon goc Viét Nam).
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Hé thong ao nuoi thi nghiém dwoc st dung
chung nguén cung cap nudc, ché do cham soc va
quan ly nhu nhau. Do d6, mot s6 yéu t6 moi
truomg nhu: pH (7,7 - 8,4), d0 man (25 - 28 ppt),
DO (5,0 - 5,9 mg/L), sai khac khong c6 y nghia &
cac ao thi nghiém. Cac yéu t6 moi truong déu nam
trong khoang thich hop cho tom sinh truong, phat
trién.

Dong vat bién nhiét (mau lanh) khong co6 co
ché diéu chinh nhiét do co thé. Do song trong moi
truong chat 1éng nén nhiét do co thé bi bién ddi
(thu dong) theo nhiét do moi truong, moi loai thiy
san ciing c6 ngudong nhiét do téi wu cho qua trinh
phat trién cta ching. Nhiét do thich hop cho tom
ter 25 - 32°C [5].

Do kiém trong ao nuoéi dao dong 125,3 - 161,1
mg/L nam trong nguong thich hop cho suw phat
trién cta tom. Do kiém 1a tdng ham luong cac chat

khoang calci, magie, Kkali ...¢& dang mudi carbonate
(CO,) va bicarbonate (HCO;) trong d6 quan trong
nhat 1a hai mudi canxi carbonate (CaCO,) magie
carbonate (MgCO,) budc c6 trong nudc ao hoac
trong thitc an dé lam cing vo tom trong qua trinh
1ot x4c va 6n dinh pH. D€ tom thé séng va phat
trién tot thi do kiém tir 120 — 160 mg/L. Khi do
kiém < 60 mg/L hodc >200 mg/L tom sé kho 1ot
x4c hodc khong 1ot xac duoc [3].

3.2. Danh gia cac chi tieu ky thuat vé ting
trudng va ty 1é song, hé s6 tiéu ton thirc an

Sau thoi gian thi nghiém, kich c& tém thu
hoach & nghiém thic 2 (22,17 g/con) cao hon
nghiém thuc 1 (21,83 g/con), sai khac khéng co y
nghia (p>0,05). Két qua danh gia cac chi tieu ky
thuat vé tang trudong va ty lé song, he so tieu ton
thiec an duoc thé hién & bang 3.

Bang 3. Danh gia cac chi tieu ky thuat & thi nghiém nguén cung cip cac bon

Chi tiéu Nghiém thac 1 Nghiém thtc 2
Kich co giong tha (g/con) 1,17 + 0,06 1,17 + 0,06
Kich co thu hoach (g/con) 21,83 + 0,29 22,17+ 0,29
DWG (g/ngay) 0,34 + 0,006 0,35 + 0,006
SGR (%/ngay) 4,88 0,11 4,9+0,11
Ty le song (%) 93,00 = 2,00 92,83+ 0,76
FCR 0,96 + 0,13 0,97 + 0,03

Téc @6 tang trudng tuyet doi va toc do ting
truong tuong doi cta tém nuodi tai nghiém thic 2
cao hon nghiém thtec 1.

Ty lé song tom nuodi dat duoc 92,83 - 93,00%, su
khac biét khong y nghia (p>0,05).

FCR ctia 2 nghiém thac dat 0,96 - 0,97, sw khac
biét khong y nghia (p>0,05).

So sanh céc chi tiéu ting truong, ty 1é séng va
FCR gitta 2 nghiém thitc c¢6 su khac biét khéng y
nghia. Do @9, khuyén cao c6 thé stt dung glycerol
hodc mat ri duong dé bé sung cho ao nudi nham
gay biofloc, liéu luong tiy thudc vao luong thiec an
cho tom an.

Liéu luong bd sung can phai duoc tinh toan dé
dam bao ty le C/N = 12 (nguédn cac bon duoc b
sung dinh ky 3 ngay moét 1an (hodc hang tuin),
néu biofloc phat trién voi nong do dam dic, c6 thé
kéo dai thoi gian b6 sung cac bon c6 thé khoang 2
tuan/lan. Doi voi thicc an @6 dam cao 42% protein,

b sung cac bon voi tan suat khoang 3 ngay/lan),

pht hop véi luong thice 4n cung cdp cho tom hang

ngay.

3.3. Danh gi4 ning sudt va san luong & thi
nghiém nguén cung cip cac bon
Két qua theo doi va danh gia nang suat va san

luong cta ao nudi & cac nghiém thiac duoc thé

hién & bang 4.

Bang 4. Danh gia ning suat va san luong & thi

nghiém ng

rudn cung cip cac bon

Chi tiéu

Nghiém thic 1

Nghiém thtc 2

San luong (kg)

5.075+61

5.145+103

Nang sudt (tdn/ha)

13,5

13,7

San luong & nghiém thiic 2 (5.145 kg) cao hon
nghiém thac 1 (5.075 kg), sai khac khong c6 y

nghia (p>0,05).
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Tuong tir nhu vay, nang suit & nghiém thic 2
(13,7 tan/ha) cao hon nghiém thic 1 (13,5
tan/ha), sai khac khong cé v nghia (p>0,05).

Mbi nguon nguyeén lieu c6 nhitng wu, nhuoc
diém riéng:

- Glycerol: Nguyen lieu tinh khiét, nhap khéu
Trung Quéc; nhung gia thanh cao, van chuyén kho
khan.

- Mat ri duong: Nguyeén lieu sin co tai dia
phuong nhung chat luong khong tinh khiét. Can
kiém tra chat luong mat ri duong truéc khi st
dung (ham luong cac bon >35%, khong chira tap
chat, khong st dung hoa chat dé tdy mau trong
qué trinh san xuat).

3.4, Thao luan

Két qua nghién ctru nay ciing twong dong voi
nhitng chi s6 da cong bo tai bao cao két qua thuc
hien dé tai "Nghién cuu ung dung cong nghé
biofloc nuéi thim canh tom he chan tring
(Litopenaeus vannamei)". Dé tai da xac dinh duoc
nguédn cac bon hop ly, ti 1é C/N = 12 thich hop
duy tri biofloc, qui trinh theo doi va bé sung céac
bon; nang suit tom nuoi dat 17,6 tan/ha/vy; FCR
giam 20% so voi qui trinh nuoi tham canh tai dia
phuong [1].

Thi nghiém nghién cttu sy da dang vi sinh vat
hinh thanh trong biofloc, duoc san xuit tir ba
nguédn cac bon (glucose, tinh bot va glycerol). Két
qua chi ra ring ngudn cac bon c6 thé anh huéng
dang ké dén thanh phan loai vi sinh vat, cdu tric
ctia biofloc va sé luong mam bénh. Do do viéc lua
chon nguédn cac bon dugc st dung trong cong
nghé biofloc 1a rat quan trong [6].

Viéc nang cao kha niang chuyén hoa, gia ting
mat do va chat luong biofloc sé lam gidm duoc
thic an cho tom nuodi dan toi gidm hé s6 thuc an
(FCR < 1), dong thoi giam thiéu chat thai.

Ty lé C/N trong nuo6i thAm canh tom thé chéan
tring ung dung cong nghé biofloc 1a C/N = 12,
ngudn cac bon dugc st dung tot nhat 1a mat ri
duong [1]. Tuy nhién, mat ri duong 1a san phidm
phu ctia cac nha may nén da s6 con chita nhiéu tap
chat. Van dé can duoc gidi quyét 1a xi ly loai bd
tap chat hoic chon nguén mat ri duong khong cé

tap chat. Kiém tra chat luong mat duong truéc khi
stt dung (ham luong cac bon >35%, khéng chira tap
chat, khong st dung héa chat dé tdy mau trong
qua trinh san xuat).

Két qua ctia cong trinh 13 c6 thé dung mat ri
duong thay thé nguon cac bon an toan va cé hieu
qua hon glycerol.

4. KET LUAN

Mat ri duong 1a ngudn cac bon sin co, hieu
qua st dung khong cé su khac biét so véi glycerol
khi st dung lam nguyén liéu bé sung nguédn cac
bon cho ao nuéi nhim gay sinh khéi biofloc do dé
c6 thé lam nguon cac bon thay thé, tuy nhién can
loai b6 cac tap chat trudc khi st dung. Liéu luong
st dung tuy thudc vao luong thirc an cho tom an.

LOI CAM ON

Noi dung nghién ciu cia cong trinh nam
trong chuong trinh thuc hién Dy 4n: “Ung dung
cong nghé nuoi da cap két hop cong nghé biofloc
nuoi siéu tham canh tom chan trang (Litopenaeus
vannamer). Trong qud trinh thuc hién dir 4n, nhom
nghién ciu di nhan duoc nhiéu su gitip do cia cac
10 chitc va c4 nhan, xin chén thanh cam on suwr giup
do quy bau do. Nhom tic gid xin chan thanh cam
on Bo Nong nghiép va Phat trién Nong thon, da
quan tdm chi dao va tao diéu kién thuan lpi dé Dur
4n thure hién ding noéi dung va tién do. Xin chan
thanh cam on su ho tro, phoi hop cia Ban Gidm
doc Cong ty TNHH Thong Thuian va cdc dong
nghiép.
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RESEARCH TO IDENTIFY SUITABLE CARBON SOURCES AS RAW MATERIALS TO
IMPROVE BIOFLOC CONVERSION RATE IN SUPERINTENSIVE VANNAMEI PONDS

Tran Quang Ngoc!, Dang Mai Thu Thuy?,

Nguyen Thi Quang!, Nguyen Thanh Trung!, Hua Ngoc Phuc?

Thong Thuan co.,Itd
? Research Institute for Aquaculfutre No.3

Summary

In order to reduce feed conversion ratio and minimize waste, an carbon source that optimal, available
and inexpensive needs to be studied for the application of biofloc biomass. The experiment to
determine the suitable carbon source for research included 2 treatments: (treatment 1 (NT1) using
glycerol; treatment 2 (NT2) uses molasses. Research subjects: whiteleg shrimp, stocking size 1-1.2
g/individual, area of pond in experiment is 1,250 m?, stocking density 200 individual/m?, duration of
60 days. Result showed that, the size of harvested shrimp in treatment 2 (22.17 g/individual) was
higher than in treatment 1 (21.83 g/individual) and there wasn’t significant difference (P>0.05). The
survival rate of shrimp reached over 92%, FCR < 1 and there was no difference between the 2 sources
of carbon in the ponds. Productivity and quantity of shrimp in treatment 2 were higher than in
treatment 1 but there was no significant difference (P>0.05). Therefore, it is recommended that
glycerol or molasses can be used to supply to the ponds to induce biofloc, the dose depends on the
amount of food that fed the shrimp. However, molasses is available material source at the local, but it
is necessary to check the quality of molasses (need to be carbon content >35%, no impurities, no
chemicals to bleach color in the production process) before use.

Keywords: Molasses, suitable carbon source, Super-intensive white-leg shrimp farming.
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