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vii

TOM TAT

Nghién ctru duoc thyc hién tir thang 6/2015 dén thang 12/2018 nham déanh
gia (1) hién trang nuoi tdm thé chéan tring va sy tich liy, chuyén hoéa C, N, P trong
a0 nudi tdm thé chan tring tham canh tinh Bac Liéu; (2) nghién ctru su chuyén hoa
C, N, P trong ao nudi tom thé chan tring thAm canh & 2 mat d6 khac nhau trong ao
dat va bé composite khong thay nudc trong sudt vu nudi va (3) xac dinh su bién doi
C, N, P ctia tom thé chan tring va xac dinh nguon goc C, N tich liiy trong tom thé
chan tring bang phuong phap dong vi bén 13C va ®N. Phuong phap nghién ctu sir
dung dir liéu so cap (bang ciu hoi) dé danh gia hién trang nudi tom thé chan trang
tham canh & tinh Bac Liéu cing v6i mot s6 phuong phap phan tich sinh héa dé xac
dinh ham lugng C, N, P tich lily trong méi trudng va tdm nudi trong ao. Két qua
diéu tra 68 ho nudi tom thé chan tréng tham canh trén dia ban tinh Bac Liéu c6 s
luong ho nudi 1 vu/nam, chiém 26%; 2 vu/nam, chiém 71% va 3 vu/nam chi c6 3%.
S6 lugng ho nudi tap trung tir thang 1-3 chiém da s6 (83%) va vao cac thang con lai
nudi kha thip (17%). Dién tich ao nubi tir 0,2-0,4 ha/ao (76%) va tha nudi véi mat
do tir 60-80 con/m? (83,8%). Ty 18 séng trung binh ctia tdm nudi véi ti 16 kha cao 1a
83,8%:; dat ning suit 10,2 tan/ha/vy; FCR v&i gid tri trung binh 1a 1,27. Két qua
nghién ctru nudi thuc nghiém tom thé chan trang thAm canh trong ao dat vi mat do
50 va 100 con/m? thi ti 1 séng trung binh 13 75% va 65%; ning sut dat 2,7 va 5,8
tan/ha véi gia tri FCR trung binh 13 1,27 va 1,3 twong tng.

Két qua phan tich cho thay ty 1& C, N, P tich lily ¢ thi nghiém nuéi tom thé
chén tring trong ao dit & mat d6 50 con/m? va 100 con/m? ¢o gia trj cao (C: 85,3-
83,6%;N: 81,2-77,4% va P: 95,8-96%). Trong khi d6, ham lugng nay tich liiy trong
thi nghiém nudi tdm thé chan tring trén bé composite cé gid tri thdp hon nhiéu (C:
8,46-6,2, N: 62,9-49,2%, va P: 39,5-48,5%).

Mitrc do Chuyén hoa cac ham luong C, N, P tir bén ngoai (thuce an, dat, nuoc)
thanh sinh khéi cta tom thudng kha thip va giam dan tir méi trudng tom nudi trong

ao dat dén nudi tom trong bé composite. Ngoai ra, ty 1 chuyén héa C, N, P thanh
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sinh khéi cua tdm nudi trong ao dat kha cao véi cac gia tri tuong tmg C, N, P 1a (C:
13,9-16,91%; N: 18,62-22,6; P: 4,43-4,04%). Trong khi d6, ty 1€ tich lily C, N vao
t6m nudi trén bé composite thip hon véi gia tri twong tng 1a (C: 11,9-11,3,N: 19,3-
20,4 va P: 3,59-4,26%). Két qua nghién ciru ciing xac dinh dugc Nito tich liy trong
t6m nudi co ngudn gde tir thie an duoc cung cap thong qua viée st dung dong vi

bén 513C va 515N,



ABSTRACT

The study was carried out from June 2015 to December 2018 to evaluate (1)
the current status of culturing white leg shrimp, the accumulation and
transformation of C, N, P in extensive culturing ponds in Bac lieu province; (2)
studying C, N, P metabolism in intensive white shrimp ponds at 2 different densities
in earthen ponds and composite tanks without water exchange during the culture
crop and (3) determining the C, N, P of vannamei and traceability C, N accumulated
in vannamei by the method of stable isotopes 13C and 15N. The research
instrument employed in this study used primary data (questionnaire) to evaluate the
current status of intensive white shrimp farming in Bac Lieu province together with
some biochemical methods to determine the content of C, N, P accumulated in the
environment and shrimp cultured in ponds.
The survey results of 68 intensive white-leg shrimp farming households in Bac Lieu
province showed that 26% of the households raised 1 crop/year, while the
households raising 2 crops/year accounted for 71% and only 3% of the households
raised 3 crops/year.
The number of households rearing concentratedly from January to March comprised
the majority (83%) while that in the remaining months was quite low (17%). Ponds
with 0.2-0.4 ha in area accounted for 76%; and ponds stocked with density from 60-
80 / m2 were 83.8%. The average survival rate of farmed shrimp gained a rather
high rate, 83.8%; with the average yield of 10.2 tons/ha/crop; FCR with the mean
value was 1.27. Research results on experimental farming of intensive white-leg
shrimp in earthen ponds with the density of 50 and 100 shrimp / m2 revealed that
the average survival rates were 75% and 65%; yields were 2.7 and 5.8 tons/ha with
average FCR values of 1.27 and 1.3 respectively.
The analytical results showed that the accumulating rates of C, N, P in the
experiment of culturing white shrimp in earthen ponds at the density of 50 shrimp /
m2 and 100 shrimp / m2 had high values (C: 85.3-83.6%; N: 81.2-77.4% and P:



95.8-96%). Meanwhile, those in composite tanks had much lower values (C: 8.46-
6.2, N: 62.9-49.2%, and P: 39.5-48.5%).

The conversion rates of C, N, P contents from outside (feed, soil, water) into
biomass of shrimp were quite low and decreased gradually from shrimp cultured in
earthen ponds those in composite tanks. In addition, the conversion rates of C, N, P
into biomass of shrimp cultured in earthen ponds were quite high with 13.9-16.91%,
18.62-22.6, and 4.43-4.04%, respectively. Meanwhile, the accumulation rates of C,
N, P into shrimp cultured in composite tanks were lower with 11.9-11.3, 19.3-20.4,
and 3.59-4.26%, respectively. The study results also determined that nitrogen
accumulation in cultured shrimp was derived from the feed provided through the

use of stable isotopes §3C and °N.
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dong vién cho tdi trong qua trinh thuc hién luan 4n trong sudt thoi gian qua.
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Mot 1an nita t6i xin tran trong duoc bay t6 1ong biét on chan thanh va siu sic
nhat dén tit ca nhitng su gitp d& qui bau cta quy Thiy C6 cing ban bé dong

nghiép./.



MO PAU

1. Pit van dé

Hién nay trén thé gidi, nghé nudi tom 13 mét trong nhitng nghé nuéi thuy san
phat trién nhat. Cac quéc gia ding dau vé san luong tom nudi 12 Trung Qudc, Thai
Lan, Indonesia. Riéng ¢ Viét Nam, Pong bang séng Cau Long (PBSCL) 1a ving
nudi tdom nudc lo min 16n nhét ca nudc. Bac Liéu 1a tinh c6 dién tich va san luong
nudi tém nude lg man 16n dang thir hai sau Ca Mau tai PBSCL (Téng cuc Thong
ké, 2013a, b).

Cac qubc gia san xuadt tom hang dau nhu Thai Lan, Trung Quéc va
Indonesia, hau nhu chi san xuat tdm thé chan tréng. Tai Viét Nam va Indonesia san
luong tom thé chan tring dang ting 1én mdi nam trong khi san lwong cua tom su lai
tiép tuc giam di. Trong nudi tom chi phi thirc an chiém khoang 50-65% (khao sat tir
cac ho nudi thue té tai dia phuong tinh Bac Liéu) trong téng chi phi san Xuat tom.
Nhu vay, nhitng nd lyc cat giam chi phi ¢ thuong tip trung vao viéc kiém soat
luong thirc an cho tom dé khong co chat thai du thira hodc khong can thiét. Tuy
nhién, quan 1y thirc an tot khong phai 1a yéu t6 duy nhat can thiét dé dam bao tom
phat trién t6t. Néu luong oxy hoa tan trong ao qua thap, tom s& an it hon va s& co
nhiéu thyc pham thira. Piu ndy s& anh hudng dén cac thong sb khac cua chat luong
nuéc, va néu chat lwong nude giam xudng din dén st khoe ciia tom giam (Casillas
va ctv, 2007; Attasat va ctv, 2013; Chau Tai Tao, 2014).

Sy phat trién cua nghé nudi tdom da dem lai thu nhap va lgi nhuan cho ngudi
nudi, nhung ciing tiém 4n nhiéu ri ro vé méi truong. Cac nghién ciru cho thay, tom
nudi chi hap thu mot phan nho cac chat dinh dudng co trong thire an, con lai hau hét
Nito (75%) va Phospho (80%) va khoang 25% Cacbon hiru co tir thirc an duoc tich
tu & day ao ( Alongi va ctv,1999; Avnimelech va ctv, 2003; Avnimelech, 2006,
2009).



Theo Sara va ctv (2004); Nguyén Thanh Long va V& Thanh Toan (2008)
nhan thay rang bun day c6 ham luong C, N, P cao ciing vai ty 18 N/P cao s& dua dén
su bung phét cac loai tao doc c6 kha ning 1am giam ning suat tdm nudi tham chi
tdm bi chét. Theo béo céo cua Tong cuc Thay san (2013) nguyén nhan chil yéu giy
ra dich bénh trén tom nudi 1a do 6 nhiém moéi truong, ma trong d6 chat lwgng nén
day ao 1a yéu t6 cha yéu. Thirc dn du thira va san pham thai cia vat nuéi thuong tich
tu & day ao trong qua trinh nudi, tir d6 lam anh huéng nghiém trong dén chét luong
nuéc, day 1a mot tro ngai 16n ddi v4i nghé nudi tdom nodi chung & Pong bang song
Ctru Long.

Kiém soét ty 1 cac chat dinh dudng (C, N, P) trong nudc va bun day ao c6
vai trd quan trong trong viéc quan Iy chat luong nuéc, nham dam bao diéu kién toi
wru cho tom c4 nudi ting truéng. Chau Tai Tao (2014), DS Minh Vanh va ctv (2016)
cho biét c6 nhiéu phuong phap quan Iy ngudn gay 6 nhiém moéi trudng ao nudi tom,
trong d6 c6 xu hudng nuoi tdm véi mat d§ cao, st dung thuc an cong nghi¢p va it
thay nudc ngay cang duogc ing dung rong rai.

Tuy nhién, nuéi tom khong thay nudc c6 thé quan 1y duoc dich bénh nhung
lai tich lity nhiéu vat chét thai hitu co giau dinh dudng chua duoc phan huy hodc chi
mot phan d3 duoc khoang hoa va san pham cubi cung thudng 1a cac hop chét vo co
c6 thé gay doc d6i voi vat nudi nhu Ammonia va Nitrite, ddc biét 14 ham lugng
Nitrogen vo co tich lily trong méi truong ao nudi tom thé chiém dén 70-80%
(Funge-Smith va ctv, 1998; Avnimelech, 2006). Nhim han ché dich bénh, nhiéu
quy trinh nudi duoc dé xuat, trong d6 quy trinh nudi khong thay nuée trd nén phod
bién. Nudi tom khong thay nuée hoic it thay nudc cho thdy néu quan 1y tét duogc su
can bang gilta qua trinh phan hily va dong hoa thi hoan toan c6 thé nudi tom thanh
cong. Mot s6 thi nghiém cho thay c6 thé nudi tom tuan hoan khong thay nude hay it
thay nudc da thanh cong nho ting cudng an toan sinh hoc dic biét ddi véi nghé
nudi tom thé chan tring (Funge-Smith va ctv,1998; Fourooghifard va ctv, 2018)

Trong nhirng nim gan ddy, & ving ven bién Ddng bing séng Ctru Long ndi

chung va Bac Li€u néi riéng, nhi€u hinh thirc nuéi tom trong d6 nudi tdm voi mat



d6 cao, sir dung thirc an vién cong nghiép ngay cang dugc tng dung rong rai, didu
nay da dan téi su tich tu cac chat hitu co trong ao ngdy cang cao, méi trudng ao
nudi d& bi 6 nhidm, trong khi d6 cac giai phap ky thuat quan 1y chat thai hiru co
trong ao nudi that sy hop 1y va chua ddng bo nén tom nudi dé bi nhiém bénh. Thuc
té d3 c6 mot s6 bién phap quan 1y moi trudng ao nudi tdm duge nghién ctru va tng
dung & DBSCL nhung chwa c6 cdng trinh nao nghién ctru vé su chuyén hoa chét
hitu co trong ao nudi tom thé chén tring trong diéu kién khong thay nudc ¢ mé hinh
nudi tdm tham canh. Tur thuc trang nhu vy, viéc “Nghién ciru sy chuyén héa vat
chét hitu co trong ao nudi tom thé chan tring Litopenaeus vannamei (Boone, 1931)
tham canh” thyc su can thiét. Tuy nhién, dé két qua nghién ctru c6 thé ing dung vao
san xuét va duoc su thong nhat ctia hoi dong nén dé tai dugc gisi han trong pham vi
mot s6 mo hinh nudi cong nghiép tom thé chan trang & Bac Liéu.
2. Muc tiéu nghién ciru

2.1. Muyc tiéu tong quat

Pénh gia muc d6 tich liiy va chuyén hoa vat chat dinh dudng Cacbon (TOC),
Nito (TN), Phospho (TP) trong ao nudi thaim canh tom thé chan tring, 1am co so
g6p phan cho van dé quan 1y méi truong ao nudi tdom cong nghiép hiéu qua va bén
viung.

2.2. Muc tiéu cu thé

Xac dinh mure do tich liy vat chat dinh dudong C, N, P trong ao nudi tham
canh tdm thé chan tring trong ao dat & Bac Liéu.

Xéc dinh muc d6 tich liy va chuyén héa vat chat dinh dudng C, N, P trong

ao nudi tom thé chan tring khong thay nudc & hai mat do 50 va 100 con/m?

Truy xuat chuyén hoa chat dinh dudng Nito trong tom thé chéan trang bang

ddng vi bén 13C va B5N.
3. N§i dung nghién ctru

bénh gia hién trang k¥ thuat va udc tinh mac do tich liy lwong C, N, P trong

a0 nudi tém thé chan tring thAm canh & tinh Bac Liéu & mé hinh nuéi khong thay

nudc trong ao dat khong 16t bat.



So sanh mirc d6 tich lily va chuyén héa C, N, P trong ao nudi nudi thAm canh
tom thé chan tring khong thay nuéc & mat do nudi 50 con/m? va mat d6 nudi 100
con/m2,

So sanh muc d6 tich lity va chuyén héa C, N, P trén tdm thé chéan tring dugc
nudi trén bé composit khong thay nudc & mat dé nudi 50 con/m? va mat 6 nudi 100
con/m2. Pdng thoi truy xuit ngudn gdc Nito trong tom thé chan tring bang phuong
phap ddng vi bén 13C va 5N.

4. Y nghia khoa hoc va thue tién ciia luin 4n

Trén co so phan tich hién trang k¥ thudt nuodi c6 anh huong dén chat luong
méi trudng va udc lugng sy chuyén héa C, N, P trong ao nudi tham canh tom thé
chén tring, tir d6 xay duyng mdi quan hé giita C, N, P trong ao nuéi tdm tham canh
khong thay nuéc nhim nang cao ning suat va san luong tom nudi.

Luan an gop phan lam rd cac muc do tich lity, chuyén hoa cua C, N, P chil
yéu ctia ao nudi tham canh tom thé chén tring trong ao dat khong thay nudc.

Pong thoi truy xuat dugce ngudn gbe Nito tir thirc dn duge chuyén hoa va
tich lily vao tom, lam co s& dé xuét cho cong tac quan 1y thirc 4n trong ao nudi tém
thé chan trang.

5. Nhirng diém méi ciia ludn 4n

DBdi voi cac ao nudi tom trong vung khao sat, da so by xac dinh dugc muc
doé tich liiy C, N, P trong bun, trong nudc ao va trong tdm nudi (voi ba nhém mat do
duéi 60, 60-80 va trén 80 con/m?) tai thoi diém thu hoach cta ba vung nudi tom thé
chan tre’ing tham canbh tai tinh Bac Liéu.

So by danh gid dugc su tich tu C, N, P trong bun, trong nudc ao va su
chuyén hoa C, N, P tir thirc in thanh céc chit dinh dudng trong tom nuoi & diéu kién
ao nudi thyc nghiém khong 16t bat, khong thay nudc & mat do nudi 50 con/m? va
100 con/m?,

Truy xuét duge ngudn gbe dam tir thirc an duge chuyén hoa va tich lity vao

tom (tir tom gidng dén tdm thu hoach) qua phwong phap dong vi bén 3C va 1N.



Mo phong duoc qua trinh chuyén hoa C, N, P trong nudi tdm thé chén tring
& diéu kién khong thay nudc tir cac két qua dugc nghién ctu.

Nhu viy, két qua nghién ctru thu duoc s& 14 co sd cho cac bén lién quan dé
xuat mot sé giai phap k¥ thuat pht hop dé quan 1y cac yéu tb méi truong nham han
ché muc do 6 nhiém khong nhitng trong hé théng nudi ma con ca ngoai hé thong

nuodi tom.



Chuwong 1
TONG QUAN

1.1. So lwge dic diém sinh hoc tém thé chin tring (Litopenaeus
vannamei) (boone, 1931)

1.1.1. So lwge hinh thai phan loai va phan b

Hinh 1.1. Hinh dang ngoai
ctia tom thé chén trang

(Litopenaeus vannamei)

Theo L.B. Holthuis, 1980 tom thé chan tring c6 hé théng phan loai nhu sau:
Nganh: Arthropoda
Lép: Malacostraca
B§: Decapoda
Ho: Penaeidae
Gidng: Litopenaeus
Loai: Lipopenaeus vannamei (Boone, 1931).
Tén tiéng Anh: Whiteleg shrimp
Tén Viét Nam: Tom thé Chan Trang
Tém thé chan tring c6 ngudn gdc tir ving bién xich dao dong Thai Binh

Duong, chau My, tir ven bién Mexico dén mién trung Péru, nhiéu nhat & vung bién


http://tepbac.com/species/classification/42-Nganh-Arthropoda/
http://tepbac.com/species/classification/151-Lop-Malacostraca/
http://tepbac.com/species/classification/152-Bo-Decapoda/
http://tepbac.com/species/classification/153-Ho-Penaeidae/
http://tepbac.com/species/classification/154-Giong-Litopenaeus/

gan Ecuador. Trong diéu kién nhién tdm thé chan tring c6 thé dat chiéu dai co thé
tdi da 23 cm, con cai thuong 16n nhanh hon va co6 kich thude 16n hon con duc
(Baghaei va ctv 2013; Manecas va ctv, 2013).

Co thé cua tom penaeid dugc chia thanh hai phén, dau nguc va bung. Hau
hét cic co quan: tim, gan tuy va da day déu ndm trong phan dau nguc. Cac phan phu
ctia dau nguc duoc bién doi thanh cac dang khac nhau, bao gdm: nim cip chan bo,
cAu trac gidng nhu ham, dng ten va rau, va nim ddi chan boi ndm & byung. Tom thé
chan tring c6 chily dai vira phai, v6i 7-10 ring chay canh trén va 2-4 ring chiy
canh dudi. O nhitng con duc trudng thanh, petasma 1 d6i xtmg va ban md. Tai tinh
gém mot khdi duge bao boc bdi mot vo boc. Trong khi d6 tdm cai trudng thanh cé
thelycum mo. Mau sic thuong 12 mau tring duc, chung c6 thé thay di tuy thudc
vao chét nén, thirc an va do duc ctia nudc.

Tom thé chan trang 13 loai rong mudi c6 thé song tir 0,5-50%0, mic du ting
truong tot nhat dat duoc trong d6 min tir 10 dén 25%0 (Nguyén Thanh Phuong va
Tran Ngoc Hai, 2004; Sowers va ctv, 2006). Nhiét d6 phu hop cho su sinh truong
ctia tom 25 - 32°C (Nguyén Thanh Phuong va Tran Ngoc Hai, 2004; Kim Van Van
va Boan Thi Nhinh, 2019).

1.1.2. M@t s6 yéu to anh hwéng t6i sinh truéng va kha ning thich ung
ciia tom thé chan tring

1.1.2.1. Anh hwéng ciia thirc in t6i sinh truéng ciia tom

Qua trinh sinh truéng cta tém thé chan tring ciing chiu tac dong cua nhiéu
yéu t6 bén ngoai, trong d6 thirc an c6 anh huong rd nhat toi sinh trudng cua tom.
Toém thé chan tring 13 loai dong vat an tap nhung thién vé thirc dn c6 ngudn gdc
dong vat. Két qua phan tich da day tom cho thay thanh phan thirc an rat phong phii
nhu: tdo khué, tdo sgi, dong vat nguyén sinh, dong vat phu du, manh vun hitu co,
giun nhiéu to (Lé Qudc Viét va ctv, 2019; Jian Tan va ctv, 2019).

Ngoai ty nhién tom thuong bat mdi khi cudong do chiéu sang thap dic biét vao hai
thoi diém trudc binh minh va hoang hon (Manecas va ctv, 2013). Ngoai ra, tém

cling tang cuong bat moi khi trong ao nudi ¢ nguon nude maéi kKhi thay triéu Ién,



oxy hoa tan trong nudc cao hon 5mg/L (Madenjian, 1990; Muthuwani va Kwei
Lin, 1995). Nhiéu nghién ctru da ching minh tinh 4n cua tom thay doi theo giai
doan phat trién va kha ning bat mdi cua tom ting dan theo giai doan phat trién cua
co thé. Cac nguén thirc dn tuy nhién trong ao nudi nhu tdo, dong vat phu du va sinh
vat day 1a ngudn dinh dudng c6 chét luong cao, tom d& tiéu héa va it tén chi phi,
ngodi ra ngudn thirc dn ndy con cung cap cho tdm nhiéu vitamin, khoang chat va
carbohydrate (Tran Thi Thanh Hién va Nguyén Anh Tuin (2009; Luc Minh Diép,
2012). Trong qua trinh phat trién, tom phai trai qua qué trinh 16t xac nhiéu lan, vi
vay thtrc dn c6 chira chat khoang day du sé gitp tom 16t xac dong déu va chu ky 16t
xac rat ngan. Chau Tai Tao va ctv (2016) da chimg minh rang, néu bo sung thém
60mL/m3 khoang vi lugng vao thirc n thi ting trudng chiéu dai cling nhu ty 1& sdng
& giai doan PL15 ciia tom thé chan tring cao hon so véi khong bo sung hodc bo sung
v6i lugng khoang vi luong thap hon. Fourooghifard va ctv. 2017 con cho rang, ning
sudt tom thé chan tring sé tiang 1én néu két hop véi trong rong do (Gracilaria
corticata). P 1a do rong di giup lam sach maéi truong, 6n dinh mot s6 yéu to6 moi
truong nhu oxy hoa tan, pH.

Ngoai thirc 4n, thi mat d6 ciing 1 yéu t6 anh huong kha rd t6i sinh truong
ctia tom. Két qua nghién ctru ctia Lé Qubc Viét va Tran Ngoc Hai (2018) da chi ra
rang, tom nudi & mat do thap (150 con/m?) c6 muc ting trudng, ty 1& sdng cao hon
va hé s6 thuc in thip hon (p<0,05) so véi mat do 200 va 300 con/m3. Ngoai ra, sy
ting trudng cua tom ciing phu thudc vao thanh phan thic an. Lé Qubc Viét va ctv
(2017; 2019) cho biét, néu bo sung 10% bi do hodc sir dung ca rot dé thay thé 30%
lugng thure an vién khi nudi tom thé thi chét lugng tom duoc cai thién va gidm duogc
chi phi thirc an. Mot s6 két qua nghién ciru cling cho biét trong qua trinh nudi tom
thé chan trang cong nghiép theo cong nghé biofloc ciing cai thién vé sinh trudng, ty
1é séng cua tom (Soon va ctv, 1999; Luc Minh Diép, 2012; Ta Van Phuong va ctv,
2014; Nguyén Duy Quynh Trim va ctv, 2015).

1.1.2.2. Anh hwéng ciia nhiét @ t6i hoat dong sdng cina tom



Khi nhiét d6 ting s& thuc day qua trinh trao ddi chat cia tom ting, tdm s&
taing cuong ho hip va qué trinh tiéu hoa cling nhanh hon (Jesus Ponce-Palafox, va
ctv, 1997). Tuy nhién, do lugng men tiéu hoa trong co thé lai c6 han nén s& khé c6
thé hap thu duoc chat dinh dudng trong thirc dn nhu ¢ nhiét do thich hop. Luc d6
tdm sé tiéu tdn nhiéu thirc an ma hiéu qua khong cao. O diéu kién nhiét do cao, qua
trinh phan hiy s& x4y ra nhanh, tiéu tbn oxy va c6 thé gy thiéu oxy cuc bd & ting
day, dong thoi sinh ra nhiéu khi doc (H2S) va vi khuan gy bénh. Tom chi c6 thé st
dung va hip thu thirc 4n hiéu qua nhat khi song trong khoang nhiét do phu hop 28-
30°C (P4 Thi Thanh Huong va ctv, 2004; B6 Vin Budc va ctv, 2019). Luong tiéu
thu thirc an trung binh & nhiét do 33°C cao hon 36,5% so v6i ¢ nhiét d§ 29°C,
nhung tdc doc ting truong turong ti nhau & ca hai mirc nhiét d6 29 va 33°C. Két qua
nghién ctu ciing chi ra rang, & khoang nhiét do trung binh tir (30,5°C-33,2°C)
luong tiéu thy thirc an cao hon 30% so vai nhiét d§ binh thuong (25-28°C) sau 21
dén 40 ngay nudi. Mit khac, khi cho 4n & nhiét do (30,5-33,2°C) thi chat luong
nuéc bi suy giam do thirc an di cung cép thira Nito, Phospho cho ao va di lam tao
gia tang (Xia va ctv, 2004; DS Thi Thanh Huong va Nguyén Vin Tu, 2010).

1.1.2.3. Kha nang thich vwng véi pH

pH 1a mét 1a mét trong nhitng yéu t6 mai trudng quan trong ¢6 anh huong
truc tiép hoic gian tiép dén doi séng cua thuy sinh vat. Khi pH méi truong qué cao
hay quéa thap déu co thé 1am bién doi 6 tham thau caa mang té bao, 1am réi loan
qua trinh trao d6i mudi nudc gitra co thé sinh vat va méi truong (Pd Thi Thanh
Huong va ctv, 2004). Ngoai ra pH con gay cac anh huong gian tiép nhu 1am ting
nong do cua khi NH3 va HzS trong moéi trudng (Boyd, 1990, 1998; Dinh The Nhan
va ctv, 2017).

1.1.2.4. Kha néang thich vng véi do man

Kha nang thich mg v6i do man khong chi thay doi theo lodi ma con thay doi
theo ting giai doan phat trién co thé. Khi d6 man thay doi, trao d6i chat co sé ciia
hau hét dong vat giap xac ciing thay doi. Khi tém tiép xuc voi d6 min thip, chung

phai chong lai su mat mudi (Na* va CI) thu dong bang cach hap thu Na* tich cuc tir
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nude (Ong Moc Quy va Trinh Viét Anh, 2005; Silva va ctv, 2010; P4 Thi Thanh
Huong va Nguyén Vin Tu, 2010).

Ngoai ra, Lé Viét Diing (2018) ciing cho biét thém ty 1& sbng va téc do sinh
truong ctia tom thé chan trang nudi trong nudc ngot (0%o) khong khac biét so véi
nudi trong nude co6 d6 min 30%o trong 21 ngay. Kalbassi va ctv (2013) cho biét thém
trong cung giai doan phat trién thi kha ning thich tng v6i d6 min cua tém thé chan
trang thip hon so véi hai loai Farfantepenaeus merguiensis va F. brasiliensis (Bang
1.1).

Bang 1.1. Bo min tdi vu cho ting trudng va ty 1& séng cia mot sb loai tom bién

Giai doan D méin

Loai i Ngudn tham khio
phat trién (%0)
Farfantepenaeus , L
o Giong 25 Ruttanagosrigit va ctv (1982)

merguiensis
F. brasiliensis Gidng 35  Brito va ctv (2000)
F. paulensis Hau 4u tring 10  Tsuzuki va ctv (2003)
Litopenaeus vannamei Gidng 5-15 Bray va ctv (1994)

Nguon: Kalbassi va ctv, 2013

1.1.2.5. Oxy hoa tan (DO)

Theo Boyd (1998 va 2003) néu giir ndng do oxy hoa tan & mirc do phu hop
(5-6 mg/L) trong sudt thoi vu, tdm nudi co ty Ié séng cao, tdc do ting trudng nhanh,
nang suat va hé s thirc an (FCR) dat duoc két qua tét nhat. Thong thuong, khi mai
tha giéng, ham luong oxy trong cac ao nudi thudng rat cao do sy quang hop cua tao
két hop véi hé thdng suc khi, trong khi nhu cau caa tdm con it. Cang gan cudi vu
nudi, sinh khdi tom ting déng thoi mat d6 vi khuan ciing ting, khi d6 ham luong
oxy giam dan va lugng CO; tu do ¢6 thé ting cao hon. Chinh diéu nay trg thanh yéu
t6 han ché sy phét trién cua tdm (Lin va ctv, 2003; Chanratchakool va ctv, 1995).
Nhin chung, dé chotém phat trién va sinh truéng thuan lgi thi oxy hoa tan trong
nudc phai tir Smg/L tré 1én tdi mic bao hoa. Néu oxy hoa tan trong nudc qua bo

hoa s€ c6 anh huong xau téi qua trinh trao doi chat khong nhirng ctia tom ciling nhu
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cac dong vat thuy sinh khac do hién tugng hinh thanh bot khi trong mau — (Bang
1.2) (Boyd va ctv 2002, Bd Thi Thanh Huong va Nguyén Vin Tu, 2010).

Bang 1.2. Anh huong cua lwong oxy hoa tan ddi véi dong vat thuy san

Luong oxy hoa tan Murc d6 anh huong

Duéi 1-2 mg/L C6 thé gy chét vat nudi néu thoi gian kéo dai vai gio.
2-5 mg/L Tang truang sinh vat nudi s& cham néu thoi gian kéo dai
5 mg/L — b&o hoa Tét nhat cho tang truong cua sinh vat nudi.

Qua bio hoa C6 thé anh huéng xau dén sinh vat nudi néu sy qua bio

hoa xay ra trong ca ao.
Nguon: D6 Thi Thanh Huong va Nguyén Vin Tu, 2010.

Vai trd cta oxy trong nudc khong chi cung cip dudng khi cho sy ho hap cua
dong vat thay sinh ma con c6 thé tham gia vao qua trinh oxy hoa truc tiép cac chat
ddc hai c¢6 doc tinh cao nhu HoS, NO2™ trong nudc va dudi day chuyén hoa thanh
Sulfate, Nitrate, tir 6 lam giam hodc loai bo ddc tinh cta chung (Nix va ctv, 1981;
Muthuwani va ctv, 1995; Peterson va ctv, 2001). Ngoai ra, oxy hoa tan trong nudc
cao ciling ¢6 tac dung trc ché hoat dong ctia cac loai vi sinh vat yém khi c6 hai, hd
tro cai thién moi truong nudi tdt hon (Jenneman va ctv, 1986; Madenjian va ctv,
1990; Kang va ctv, 1994; Moriarty va ctv, 1998). Oxy hoa tan trong nudc thip s&
kéo theo lwong CO; ting, néu truong hop niy xay ra s& gdy anh hudng bat lgi dén
ting truong, ty 1& séng, giam hoat tinh mot sd enzyme tiéu hoa va ting ham luong
glucose trong mau ciia tom thé chan trang, khi d6 kha ning tom s& bi bénh s& gia
ting (Chanratchakool va ctv, 1995; Pd Thi Thanh Huong va ctv, 2010; P Vin
Budc va ctv, 2019).

Oxy hoa tan trong nuéc diy da khong nhiing gitp ci thién nang cao kha
nang chiu dung cta vat nuodi ddi v6i cac nhan tb bat loi ctia moi truong (nhu NHs,
NOz, H2S...), ma con gitp sinh vat ting cudng sitc chdng chiu trude su de doa cua
moi trudng. Nhitng dong vat sdng trong méi truong oxy thap kéo dai, strc mién dich
s& giam, kha ning khang bénh kém. Nghién ciru cho thay rd, khi tinh trang thiéu

oxy hoa tan trong nudc kéo dai, nguy co phat sinh bénh do vi khuan rat d& dang
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tang 1én (Hopkins va ctv, 1994; Fast va ctv, 1988; Casillas-Hernandez va ctv,
2007).

Ttir nhitng ngudn thong tin tng hop nhu vira trinh bay c6 thé nhan dinh rang:
sinh vat mudn ton tai va phat trién dugc trong méi trudng cé nhidu bién dong, thi
bét budc chiing phai tir diéu chinh qué trinh trao ddi chit theo sy bién dbi ctia moi
treong. Tuy nhién, mdi loai, mdi giai doan phat trién co thé, sinh vat chi c6 thé diéu
chinh hoat dong trao d6i chat trong mot giéi han nhat dinh ddi v6i bién ddi ctia moi
truong.

1.2. Chu trinh chuyén héa C, N, P trong nuéc

Tat ca cac vat chat hitu co/vo co ton tai trong thity vuc déu co qua trinh phan
huy thanh cac chat don gian hon. Co ché phan huy cua timg chat trong mdi trudng
nudc (nudc ngot/nudc man) twong tu nhau, chung chi khac nhau ¢ thoi gian hoan
thanh chu trinh va san pham cubi cung cta qua chu trinh d6. Trong s rat nhiéu chu
trinh cdc chat trong nudc, thi chu trinh cacbon, chu trinh nito va chu trinh Phospho
dugc nhiéu nha nghién ctru chii y hon ca.

1.2.1. Chu trinh Cacbon

Cacbon di vao chu trinh dudi dang CO2. CO2 x4m nhap vio nudc bang hai
con dudng: xAm nhap truc tiép va thong qua sy hap thu cua thyc vat. Tir diy, CO2
tham gia vao chu trinh rat phirc tap dé tao ra chat hitu co dau tién thong qua qua
trinh quang hop (Hinh 1.2). Cacbon trao d6i trong quan xa qua chudi va ludi thirc
an. Khi str dung va phan huy cac hop chat chira Cacbon, sinh vat tra lai CO2 va
nuéc cho méi trudng qua con dudng hd hap cua dong thuc vat, vi sinh vat (Pang

Ngoc Thanh va ctv, 2007; Vi Trung Tang, 2011).
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Hinh 1.2. Chu trinh Cacbon (Ngudn: B gido duc va dao tao, 2016)

1.2.2. Chu trinh Nito trong thuy vuc

NH,+ H*

NH 4+

Mimn ba hitu co N, khi quyén

N trong dong vat N trong thuc vat

Hinh 1.3. Chu trinh Nito trong thity vire (Ngudn: Boyd, 1990)

Trong khong khi Nito chiém téi khoang 80% nhung lugng Nito hoa tan vao
nuéc khong dang ké va hau nhu khong co gia tri (Nguyén Phi Hoa, 2016). Theo
Ding Ngoc Thanh va ctv (2007), Vii Trung Tang (2011), qua trinh bién déi Nito rat
phtc tap, trong d6 cac dang N2 luan phién bién doi béi qué trinh ¢ dinh, dong hoa

va su khir Nitrat thanh Na. O trong mdi trudng nuéc, NH3 1a san pham cudi cing
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cua qua trinh phan huay protein va cac hop chat chira Nito khac. Qué trinh ¢b dinh
Nito la qua trinh tao ra nang lugng thtra cua tung sinh vat. Nito trong thiy vuc bi
mat c6 thé do su khir Nitrat thanh Nito tw do, hoic do qué trinh ling dong cua Nito
v0 co, hitu co vao trong nén day ao.

1.2.3. Chu trinh Phospho

Phospho hitu co Khong khi
A Ci

0
P

v

P hiru co P hiru co
khong tan tan

P trong tao

P can xi

P hiru co
khong tan

Ca. Al Fe

P (Al Fe)

Hinh 1.4. Chu trinh Phospho (Ngudn: Dang Ngoc Thanh va Ho Thanh Hai, 2007)
Phospho di vao co thé dong vat & dang vo co POs*~, HPO42~ HPO4, sau d6
duoc xay dung thanh cac phan tir hitu co nhu axit nucleic, lipit va ATP. Ngudn
cung cap Phospho ty nhién vao hé sinh thai nuéc gidp hé thuc vat phat trién manh
va d6i khi dan dén bung phéat tao xanh, anh huéng dén phan con lai cua hé sinh théi.
Trong thity vuc Phospho thuong ton tai dudi hai dang: hoa tan va dugc tich lity
trong tang ddy & diéu kién yém khi va tip trung & 16p nudc sat bé mit day. Su
chuyén hoa ctia Phospho giira hai phan nay phy thudc vao cic phan tmg oxy hoa
khtr, sy hoat dong cua vi khuan va kha ning hoa tan cua cac chat khoang (Ping

Ngoc Thanh va ctv, 2007; Vi Trung Tang, 2011).
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1.3. Mt s6 nghién ciru sw tich liiy, chuyén héa chét hiru co trong ao nudi
tom

Trong qua trinh nudi thity san ndi chung, sy tich liiy vét chat hitu co va vo co
trong ao ngdy cang ting la diéu tit yéu. Cac vat chét tich lily lai trong ao c6 nhiéu
ngudn gbc va thanh phan khac nhau: thirc n du thira, chét thai cia vat nudi va vat
chét hiru co trén bd ¢ khu vire xung quanh theo nudc mua chay xudng ao. Nhitng
chét tich liy lai trong ao c¢6 thé vira 1a ngudn thirc an tryc tiép nhung ciing co thé 1a
nguon thirc an gian tiép ciia cac dbi tugng nudi trong ao. Tuy nhién, néu lugng vat
chat tich lily trong ao qua nhiéu, kém theo d6 thiéu sy kiém soat hop 1y s& lam cho
moi truong ao nudi bi suy thoai tir d6 anh huong téi vat nudi (Kang va Matsuda,
1994; Luc Minh Diép, 2012; Lé Qudc Viét va ctv, 2015). Cac ngudn dau vao ciia N
va P chi yéu 14 thirc dn cho tom, chiém hon 90% (Huy va ctv, 2015).

Mot trong cc bién phap nang cao gia tri sit dung cac chat thai tich ty trong
day ao 13 bién phap cai tao ao nudi dung quy trinh. Cac thanh phan thirc an tir nhién
s& 14 thire an cua tom, c4 nudi trong ao thi tao (phytoplankton) 1a mat xich dau tién
trong chudi thirc dn ty nhién. Bén canh do, trong ao nudi 16p bun day ao dudi tac
dong cuia nhiét do va vi sinh vat ludn dién ra qua trinh phan hiy cac hop chat hitu
co thanh vo co va nguoc lai. Nhu vay Carbonhydrat, Nito va Phospho trong bun
day ao da gian tiép lam tang sinh khéi tom nudi trong ao (Burford va ctv, 1998). Vai
tro cta vi khuan trong hé sinh thai ao nuéi khong chi tham gia truc tiép vao cac qua
trinh chuyén hoa vat chit ma con cé tac dung trong qua trinh ty lam sach moi
truong, gitip méi trudng nudc duge 6n dinh va can bang. Mot sd nghién ciu cho
rang ngudn thirc 4n ty nhién trong ao c6 déng gop rat 16n vao chudi thire an cia
tom. Dic biét rat quan trong dbi voi giai doan au trung va tom con, nho nguén thirc
an tu nhién nay da lam giam ty 18 tir vong trong nhirg ngay du tha nudi.

Dé bao dam ngudn thirc an ty nhién trong ao thi bién phap ky thuat cai tao
ao va xur ly nuéc trude khi tha nudi rat quan trong (Nguyén Khac Huong, 2007; Lé
Kim Long va Lé Vian Thap, 2015). Van dé cai tao ao dung quy trinh khong chi gop

phan tang cuong nguon thuc an ty nhién c6 chat lugng cho tdm ma con c6 thé lam
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giam chi phi van hanh, giam tac dong x4u toi mdi truong xung quanh (Funge-Smith
va ctv, 1998; Avnimelech 2006). Uu diém ndi bat cua viéc nudi tom co bd sung
ngudn thire dn ty nhién 13 luong chét thai ra ngoai méi trudng nudc cua tdm, cla
thirc an thap, vi vay khong pha v& sy can bang sinh thdi va kha nang ty lam sach
moi truong. Tuy nhién, ning suit tom nudi sé& khong cao, va chi c6 thé tmg dung
v6i cac hinh thirc nudi ban thiAm canh hodc quang canh cai tién (Nguyén Thanh
Phuong va Tran Ngoc Hai, 2004; Loicka va ctv, 2007; Nguyén Thanh Long va
Huynh Thanh Hién, 2015).

Ngay nay, nhu cau cta ngudi tiéu dung ngay cang ting. Do d6 nhiéu k¥ thuat
tién tién duoc dé xuat va ung dung nudi tom dat ning suat cao, trong dé co cong
nghé san xuét thirc dn chuyén dung dé nudi tom dat ning suat cao hon. Tuy nhién
nang sudt tom nudi tang thuong chi phi dau tu dau vao ciing ting, trong d6 dau tu
cho thirc an chiém 50-65% (két qua duoc khao sat tir cac ho nuoi thuc té). Vi hé s6
thirc 4n cta tom thé chan tring hién nay & Viét Nam trung binh FCR tir 1,3-1,4 thi
s& ¢6 mot lugng chat thai rat 16n ton dong trong day ao (Chanratchakool, 1995;
VASEP, 2018). Nhiéu nghién ctru vé chat thai ling dong trong ao nudi tom da ghi
nhan: khoang 92% Nito va 94,5% Phospho c6 trong ao nu6i la tur thirc an, do la
chua ké cac thanh phan dinh dudng c6 trong thirc in ma tém khong hap thu dugc s&
ton tai trong day ao dudi dang chung mun b hitu co. Trong s6 d6, hon 70% dugc
thai ra moi trudng tu nhién, dan dén hién twong phti dudng moéi trudng va co thé
gy doc tinh cap tinh ddi véi dong vat thuy san (Pham Quy Nhan, 2008; Porchas va
ctv, 2012; Van Rijn, 2013; Nguyén Duy Quynh Trdm va ctv, 2015). Trong ting
nude va day ao nudi tom thé chan tring & Trung Qudc, thirc dn dong gdp trung binh
61,2% tong luong Nito va 81,0% Phospho (Xia va ctv, 2004). Theo Fourooghifard
va ctv (2018) ciing ghi nhan rang ngudn Nito ¢6 trong ao chil yéu tir thirc an.

Nguon chat thai tir cac ving nudi tom thudng dwoc thai tryc tiép ra moi
truong khéng qua xir 1y 1am anh huong nghiém trong dén hé sinh thai, gy 6 nhiém
moi truong dong thoi 12 nguyén nhan chinh 1am phat sinh ca&c mam bénh cho tom.

Viéc cho thirc dn qué nhiéu, chat lugng nude khong 6n dinh, thirc in dé tan, thic dn
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kho hép thu 1 nhitng yéu t6 1am cho luong N va P trong nuée thai ting 1én. Nguoi
ta wéc luong rang, c6 khoang 63-78% Nito va 76-80% Phospho cho tom an bj that
thoat vao méi truong (Ta Vin Phuong, 2006; Téng cuc Thuay san, 2015).

Hién nay voi mo hinh nuéi tom coéng nghiép khong thay nude, cac chat hiru
co chua duge xir 1y trude khi thai ra méi truong, ngudn dudng chat N va P tir thirc
an du thira ciing nhu tir chit thai cia tom c6 tac dong dén su phu dudng cua moi
trrong nude xung quanh. Muac d6 gay doc cia NHs phu thuoc vao pH va nhiét do
nuéc. Néu NHs trong nude cao hon 0,1 mg/L ¢ thé 1am ¢ ché sinh san cua mot s6
loai ca va co thé gay cho tdm chét (Usui va ctv, 2006; Vuong Trong Quy, 2006).

Ham luong chét hitu co c6 thé tang 1én trong thoi gian st dung néu ao
khong dugc don tay. O nhitng ao xay dyng trén nén dat cat va it duoc don tay, sy
tich lity vat chat hitu co s& xay ra nhanh chong hon vi & d6 chét thai ¢ thé tham
nhanh vao dat. Pat ao c6 thé anh hudng dén pH caa nudc ao, nhat 1a truong hop dat
phén tiém tang. Diéu nay ciing co nghia 13 ao nudi & vung dat phén s& phai chap
nhan diéu kién moi trudng ao nudi xau trong nhiéu vu nudi dau tién, ting rai ro vé
nang suit va dich bénh. Cho nén ving dat ¢ phén tiém tang thuong khong duoc
khuyén khich nudi tdm (Chanratchakool va ctv 1995; Carvalho va ctv, 2009). Theo
Nguyén Thanh Phuong va Tran Ngoc Hai (2004) dat ao c¢6 anh hudng dén pH cua
ao va chat dinh dudng trong ao nudi. Nhitng ao dat c6 nhiéu min ba hitu co c6 thé
sinh ra nhiéu khi doc, kho don tay hon va chét hiru co ngay cang tich liiy nhiéu hon.
Viéc bon phan vo co cho ao nudi d6i khi ciing khong c6 hiéu qua. Nhing ao dat
chaa nhiéu cat ciing gap tinh trang tuong tu 1a kho quan ly ao nudi, nhat 1a gay mau
va git mau nudc trong sudt qué trinh nudi (Holmer va ctv, 2007; L& Kim Long va
Lé Van Thap, 2017).

Ham luong vat chét lang dong trong ao nudi tom trung binh 1a khoang 200
tan/ha/nam, va c6 thé bao phu khoang 40% dién tich day ao twong duong véi 16p
bun day 7,5-10 cm, tuy nhién sy ling dong lai khong dong déu trén nén day ao
(Holmer va ctv, 2007). Do luong chit ling dong chu yéu ¢ day, nén nén day thuong

giau dinh dudng hon so véi trong ting nudc. Véi dic tinh nhu vay, day ao trd thanh
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mét dja diém thuan lgi cho su phat trién cta vi sinh vét. Theo Ta van Phuong va ctv
(2014) sau mdi vy nubi, lugng thirc an du thira, chat thai caa tém tich ty & day ao s&
tao thanh mot 16p mun b hiru co. Pay chinh 14 noi chtra nhiéu tdc nhan gay bénh
va san sinh ra mot s6 khi doc. Chinh nhitng tac nhan trén khong nhitng lam anh
huong dén qua trinh phét trién caa tdm ma con tac dong lam suy thoai 16p dit ¢ day
ao nuoi tom.

Diéu kién day ao rat quan trong dbi v6i tom so v6i cac loai thiry san khac vi
tom danh phan 16n thoi gian kiém moi & day, va vii minh vao dat ddy ao (Boyd,
2009). M6t dic diém dién hinh cta bun tich ty trong ao nudi tdm 13 mau den va cé
mui H2S do ¢o néng do Sulfate cao va day la loai khi rat doc cho tom nudi
(Ikemoto, 2008). Ngoai ra, qua trinh phan hity cac chat hitu co chira Nito, Phospho
con tao ra cac chat doc nhu: NHz va NO2 ¢6 thé gdy anh hudng dén tom nudi. Mot
s6 nghién ctru ctia Burford va vtv (2001); Eren va ctv (1977) ciing cho rang tom su
chi ¢ thé hip thu va chuyén doi 24% Nito va 13% Phospho trong thirc in phuc vu
cho qua trinh 16n 1én cta co thé. Tuong tu nhu vay, Avnimelech va ctv (2003); Tran
Thi Thanh Hién va Nguyén Anh Tuin (2009) ciing cho ring tom hodc ca chi hap
thu va tich liiy tir 15-30% chét dinh dudng trong thirc an (Carbon: 13%, Nito: 29%,
Phospho:16%), phan con lai déu dugc tim thiy ¢ day ao. Cac nghién ciru duoc tién
hanh trong ao nu6i tom cua (Lin va ctv, 2003) da udc tinh khoang 26% Nito va
24% Phospho ¢6 trong thic dn dugc tich lily trong trong tém, phan con lai lang
dong & day cua ao nudi tom s tham canh. Funge-Smith va ctv (1998) cho ring
khoang 65% Carbon va 84% Phospho tich lily trong ddy ao c6 ngudn gbc tir cua
thire an. Paez-Osuna va ctv (1997) bo céo rang trong ao nudi tdm st ban thim canh
c6 to1 63,5% lugng Phospho cua thirc an tan trong ao va udc tinh khoang 47,2%
Phospho, 38% tong luong Nito dau vao bi hip phu béi nén day ao. Két qua xac dinh
luong chat hitu co cia thic an trong moi truong ao nudi tdm thé chan trang ving hd
Tay cua Trung Quéc di thu duoc: 193,38kg N/ha (61,2%), 45,20 kg P/ha (81,01%)
trong tong mirc tang Nito va Phospho (Xia va ctv, 2004).
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Két qua nghién ctru sy tich liy Nito va Phospho trong ao nuéi tdm thé chan
trang tai Thira Thién Hué ciia Nguyén Duy Quynh Tram va ctv (2015) d4 ghi nhan:
khoang 92% Nito va 94,5% Phospho c6 trong ao nudi 1a tir thirc an, phan con lai tir
chat thai ctia con gidng va tir ngudén nudc cap véi ty 1& 1an luot: Nito 13 8%,
Phospho 1a 5,5%. Kha ning chuyén d6i va tich lily Nito va Phospho cua tom nudi
trong md hinh nay 1an luot 1a 30% va 9%. Phan 16n Nito tom khong hip thu dugc
thai ra moi trudng chiém 70% (trong nudc: 54% va bun ao 11%, Nito that thoat 13
5%). Phospho thai ra méi truong nudc va bun day lan luot 1a 20% va 40%, lugng
Phospho thit thoat khong xac dinh dugce chiém ty 16 31% cua tong Phospho dau
Vao.

Theo thoi gian nudi lwong vat chét hiru co, Nito, Phospho tich lity trong ao
ngay cang ting (Vuong Trong Quy, 2006). Nito va Phospho 1 hai nguyén t6 co ban
clia su sdng c6 mit & tat ca cac hoat dong lién quan dén su song va trong rat nhiéu
nganh nghé san xuat cong nghiép, nong nghiép. Hop chit hoa hoc chira Nito,
Phospho duoc goi 1a thanh phan dinh dudng trong pham trii nude thai va 1a chi tiéu
gy 6 nhiém kha trim trong cho méi truong. Nito va Phospho Ia nhitng thanh phan
cha yéu trong chat thai hiru co cua trai nudi tdm. Khoang 70-80% dam trong ao
nudi thuy san co ngudn gdc tir thirc an va cac san pham bai tiét cua cac loai dong
vat thuy san, tir vi sinh vat phan huy chat hitu co va dam trong thanh phan bun day
ao thay san hau hét thuong & dang két hop véi chéat hitu co (Boyd,1985; Nguyén
Thi Bé Phuc, 2008).

Chat thai cua tom thai ra phu thudc vao chat lugng thirc an, khau phan cho
an, kha ning tiéu hoa, hip thu va chuyén héa cac hop chét trong thic an
(Afsharnasab va ctv, 2008). Thirc an tém dé tiéu héa, cé kich c¢& phu hop dong
nghia v6i tom dn nhiéu nhat va chit dinh dudng trong thirc an duwgc tom hap thu cao
nhat, khi d6 lugng chat thai thai ra moi truong thap tir d6 s& lam giam murc d6 6
nhiém nudce ao nudi (Mclntosh va ctv, 2001).

Van Rijn (2013) cho rang mic du c6 su thay ddi 16n giita cac loai va phuong

phap nuéi, nhung c6 thé két luan rang phan 16n chat thai Nito (60-90%) & dang hoa
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tan (chu yéu 12 Ammoniac) con dbi véi Phospho, phan 16n dugc bai tiét theo chat
thai cua tom ca (25-85%). Ngoai ra, Silva va ctv (2010) ciing da xac dinh duoc
trong hé théng tuan hoan (RAS) khong chi c6 khoang 18% luong thirc dn bd sung bi
that thoat ma c6 khoang 21% luong Cacbon hitu co va Nito ciing bi tht thoat.

Nhu viy, chit thai trong qua trinh nuéi tdm déu duoc tich tu ¢ day ao va
duoc goi vdi tén chung 1a mun ba hitu co thuc su 1a tré ngai 16n ddi nghé nuoi tom
cong nghiép voi mat d6 cao. Chét thai tich tu trong nudi tom khi x4 thai ra ngoai c6
thé tac dong tiéu cuc dén moi trudng va mang theo nhiéu hé luy kho khic phuc nhu:
(i) pha hity cac khu vire ty nhién xung quanh khu vyc nudi nhu ving dat ngap nudc
va ring ngap man, (ii) 1a nguon dich bénh va dé 1ay lan téi khu vuc lan can, (iii) ¢6
thé 1am giam su da dang sinh hoc ctia quan thé tu nhién néu ddi trong nudi thoat
khoi ao nudi ma loai nudi khong phai 1a loai ban dia va (iv) 0 nhiém nudc mit do
qua trinh xa thai nudc tir cac ao nudi (Ryther va ctv, 1971; Satapornvanit, 1993;
Funge-Smith, 1998; Bergfur va ctv, 2009).

Tuy nhién, cc chat hitu co lang dong trong bun ddy ao khong chi do thirc an
du thira, chét thai cua tom tao nén ma con c6 sy dong gop tir khu vye xung quanh
a0 nudi. Nguyén Thanh Phuong va Tran Ngoc Hai (2004) cho rang chat thai lang tu
trong ao nudi tdm bao gém d4t ao bi x6i mon, phan tom, thirc an du thtra, xac phiéu
sinh vat, voi, chat lo ling trong nudc cap vao, ... trong d6 chat lang tu do x6i 16 ao
chiém ty 1é 16n nhung chung khong phai 1a nguén chinh cua thanh phan chat hiru co
trong 16p chit thai ling tu. Phan tom, thirc an du thira va xac phiéu sinh méi chinh
12 ngudn chat hiru co lang tu. Vi thé, ao nudi cang tham canh thi lwong chét hitu co
ling tu cang nhiéu. Nhiing chat hitu co tir nhiéu ngudn khac nhau ling tu & ddy ao
theo thoi gian tao thanh 16p bun ddy. Day 1a mdi truong thuédn 1oi cho cac loai vi
khuan, dic biét 1a vi khuan ky khi hoat dong. Tuy theo d6 day cia 16p bun day, do
sdu ctia myuc nudc,... dan dén mat d6 vi khuan hiéu khi, ky khi s& thay doi. Nhiéu
nghién ciru da chi ra rang mat do vi khuan ky khi ¢ ddy ao thuong cao hon 2 dén 4
14n so v&i mat do cua cac nhom nay co trong tang nudc (Reddy va ctv, 1986; Phan

Minh Thu va ctv, 2015). Mclintosh (2001); Meksumpun va ctv (2005) cho rang
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trong ao nudi thuong co nhiéu Nito, trong khi luong Cacbon thudng rat thip nén
kha nang khoang hoa cham va ham lugng HzS tich tu tang l1én.

Luc Minh Diép (2012) udc tinh khoang 20-40% (trung binh 25%) lugng
Nito tir thirc dn duoc tich liy thanh sinh khéi co thé tom. Lwong dinh dudng con lai
s& bi thai vao mdi truong theo san pham bai tiét ctia tdm va tir thic dn thira. Trong
ao nudi tham canh 90% luwong Nito tich lity trong cht thai & dang ammonium (NHs
hoic NHs*). Ammonium hinh thanh trong ao c¢6 thé do chat thai truc tiép ctia tom
hodc tir qua trinh khoang héa chat hitu co tao nén. Luong Nito, Phospho c6 & trong
ao nudi ciing bi that thoat do qu4 trinh bay hoi (Ryther va ctv, 1971) va khoang 9,2-
30,8% tong lugng Nito dau vao di bi mat do bay hoi trong ao nudi tom thé chan
traing & Mexico khoang 13,4% tong luong Nito da bi mat do bay hoi (Mariscal-
Lagarda va ctv, 2014). Nguoc lai trong ao nudi tom khu vuc hd Tay ctua Trung
Quéc khoang 54,9% tong luong Nito dau vao da bi mat do bay hoi, khir Nito
(Revsbech va ctv, 1980; Xia va ctv, 2004).

Theo Avnimelech va ctv (2003) kiém soat diéu kién dat day ao 1a can thiét,
bao gdm suc khi vira phai ¢ nhitng néi c6 tich lity bun dic, xay dung ao c¢6 noi ling
bun trudce khi dua vao nudi, kich thich tinh hoat hoa cta chat boi ling, ding héa
chat dé can bang tién trinh oxy héa khir va str dung lai ngudn nuéc loc tir bun ddy.
Tai nhitng noi ma ngudn nudc cap qua duc vi cac chat van hodc phu sa, viéc thiét
1ap cac ho lang dé cung cip nudc sach cho ao nudi tré nén rat can thiét (Boyd,1995;
Vii Thé Tru, 2001).

Trong hé théng nuodi tom tham canh tao ra mét lugng 16n chét thai vo co dudi
dang thtrc an thira va cic san pham bai tiét, trong sé d6 hon 70% duoc thai ra moi
truong ao nudi. Thirc dn tdm an dugc bai tiét da sé déu ¢ dang chat thai trao doi
chét 1am tang chat dinh dudng v6 co va chét hitu co trong nudc va tich lity (Paez-
Osuna va ctv, 1997; Attasat va ctv, 2013). Trong cac ao nudi tom s thdm canh &
Thai Lan va Alabama (M) cho thidy ngudn Nito tich liiy rat 16n (76-92%) va
Phospho (51-89%) tir thirc dn. Trong ao nudi tom thé chan tring tai khu viuc H6 Tay

ctia Trung Qudc cho thay Nito va Phospho tich lity tir thirc dn trung binh lan luot 1a
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61,24% va 81,01% (Xia va ctv, 2004). Mot sb nghién ctru vé muc do tich liy
Nitrogen trong nudc, bun ddy ao cho biét ting dan theo thoi gian, nhung luong
Nitrogen tich lily trong tom khi thu hoach cao hon khéng dang ké so vé6i tom gidng
ban dau (bang 1.3)

Bang 1.3. Ham luong Nito dau vao va diu ra trong ao nudi tom thé chén tring

Piu vao Nitrogen Piu ra Nitrogen
50
Thirc Tom Nudc ban . Tom thu . . Khoéng
con/m? , . Tong BUN Nudc Tong
an giong dau hoach tinh dugc
g/m? 35,8 8,9 0,05 446  9,7x0,3 44,6+0,06 16,7+04 30,9+0,7 13,7%0,7
% 79,8 20,1 0,1 100 21,7#1,6  10,0£0,6 375+11 69,210 30,8423

Nguon: Fourooghifard va ctv, 2018

Luong Nito trong nudc nudi tom ciing thé hién mic do 6 nhiém cua nudc va
6 thé ton tai & dang hop chit hitu co, Ammoniac, Nitrit hay Nito tu do. Néu Nito
tong trong ao nudi ton tai chil yéu ¢ dang hitu co va Ammoniac thi nudc trong ao
nudi 6 nhiém giai doan dau, nhung khi Nito & dang NOs trong ao nuéi thi chimg to
giai doan phan hity da két thiic.

Lwong Phospho ton tai trong ao nudi la diéu tat nhién va 13 yéu t6 quan
trong vi n6 la dinh dudng cho tdo va thyc vat dudi nude. Trong ao nudi tom, Phét
phat tich tu dan do cac chat thai ciia tom va thirc an thira. Néu ham lugng Phospho
tdng cao dan dén su phat trién manh cac loai tao va thuc vat dudi nude va khi tan s&
gdy 0 nhiém anh hudéng dén ham lugng oxy hoa tan trong nudc. Su tich lily
Phospho trong ao nudi ciing ting dan nhung lai gdn nhu khong ting trong tom, diéu
d6 chtng to nhu cau vé Phospho ctia tom rét thap (Bang 1.4)

Bang 1.4. Ham lugng Phospho dau vao va dau ra trong ao nudi tom thé chén tring

Piu vao Phospho Piu ra Phospho
T6m Nudc ) Tom thu . , Khoéng
50 Thirc an ., . Tong Bun Nudc Tong
2 giong  ban dau hoach tinh dugc
con/m
g/m?2 4,9 0,6 0 5,57 0,6+0,02 3,6+0,04 1,3+0,03 55 0,02+0,02
% 88,6 11,4 0 100 11,3+0,3  64,4+0,7 23,8#0,3 99,5 0,4

N gubn: Fourooghitard va Ctv, 2018
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1.4. Mt s6 két qua wng dung ddng vi bén cacbon va nito trong ao tdm

Pong vi 1a mot loai nguyén tir co cling tinh chat hoa hoc nhung khac nhau vé
s6 luong notron trong hat nhan. Mot ddng vi dugc coi 1a bén khi né khong phat ra
blrc xa. Hau hét céc déng vi xuét hién trong tu nhién déu & trang thai bén. Cac déng
vi bén thuong duoc dung dé phan tich truy xuit va xac dinh ngudn gbc cua cac hop
chdit hitu co trong moi trudong va trong thyc phdm  nhu:
2H/'H, 180/*%0, 13C/12C, 15N/“N. Nho ung dung dong vi bén, nén co thé xac dinh
duge mirc d hiéu qua hip thu dudng chit tir méi trudng cua sinh vat (Trinh Anh
btrc, 2018; Maksymowka va ctv, 2000).

Nito va déng vi cua nito: Nito 1a mét phi kim, c6 do0 am dién la 3,0 thude
phan nhém chinh nhéom nim trong bang hé théng tuan hoan D. I. Mendeleep.
Nguyén tir nito ¢6 ndm dién tir & 16p dién tr ngoai cung vi thé nd thudng c6 hoéa tri
ba trong phan 16n cac hop chét. Nito 1a chat khi khong mau, khong mui, héa 1ong &
-195,8°C va hoa rin ¢ -209,86°C. Nito tn tai ¢ trang thai tu do va dang hop chat.
Nito tu do chiém 78,16% thé tich khong khi va 1a thanh phan cta moi co thé song.
Andrews va ctv (1998). Nito c6 sau dong vi bén va dong vi phong xa. Trong sb cic
dong vi phong xa 12N, 13N, 16N va 17N, dong vi 13N c6 thoi gian song dai nhat
v6i chu ky ban rd 10,05 phut. Chinh vi gidi han nay nén cac dong vi phong xa cta
Nito khong dugc ung dung rong rai trong nghién cuu (Kerhervé va ctv, 2001).
Ngoai ra, nito c¢6 hai dong vi bén 1a N va >N thanh phan dong vi ©*N trong khi
quyén xap xi bang 0,366% nito tong s6 va dong vi N chiém 99,634%, nghia 13 ct
c6 mot nguyén tir 5N trong khi quyén thi c6 272 nguyén tr “N. Ty sd “N/*N trong
khi quyén va vat chit tu nhién 1a khong thay dbi. Bat cr ty s6 16n hon nao déu lién
quan dén viéc sir dung vat liéu nhan tao lam giau N nhu 1a dong vi danh dau duoc
sir dung trong nhiéu nghién ctiru. Vi ca N va “N déu khong phai 1a dong vi phong
xa, st dung ty s6 “N/'N trong nghién ciru khong gay nguy hai hay anh huong dén

sttc khoe con ngudi, ddng thoi ban chat bén cia chung cho phép thuc hién cac thuc
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nghiém lau dai. Van dé tré ngai khi str dung dong vi N trong nghién ctru 1a gia
thanh 15N va thiét bi phan tich N cao (Holmer va ctv 2007).

Vi bién phép truyén thong 13 cai tao ao nuéi, thuc ddy qua trinh chuyén hoa
vat chit trong day ao thanh nhiing chét c6 ich cho ddi twong nudi thong qua chudi
thire an thi khong thé xac dinh duoc ngudn gbe Cacbon, Nito va Phospho c6 trong
thit tom. Néu st dung phuong phap phan tich dong vi bén Nito c6 thé xac dinh
chinh x4c ngudn gdc cac chét hitu co duoc tdm hap thy tir méi trudng séng (Tucker,
1999; Kao va ctv, 2000; Holmer va ctv, 2007).

Naidu va ctv (2000); Nguyén Thi Huong (2012) cho rang c6 thé st dung
dong vi bén Cacbon (C'3, C*?) cua Nito (*°N, “N) dé danh gia mic do tac dong cia
ngudn vat chat ngoai ty nhién ddi véi sinh vét nudi ciing nhu c¢6 thé phat hién ty 18
dong gop Nito vao thanh phan co thit ciia ching qua ché d6 dinh dudng. Theo
Julian Gamboa va ctv (2009) khi sir dung dong vi bén Cacbon 3C va Nito °N dé
truy xuét thi c¢6 thé phan bi¢t dugc tom s dung thirc an ty nhién va tom st dung
thirc dn nhan tao. Qua d6 co thé xac dinh duogc gia tri dinh dudng tom ty nhién cao
hon hodc thip hon so voi tom nudi. Theo De Niro va Epstein (1978, 1981); Ikemoto
(2008) bang cach phan tich dong vi bén Nito thi ¢6 thé xac dinh dugc su ngudn goc
dudng chat ( dong vat/thyc vat) tich lily vao tom nudi ngay tir giai doan con nho cia
tung loai thirc an.

Céc dong vi ciia hai nguyén t6 thudng dung trong nghién ctru truy xut
ngudn gdc dudng chit 1a Cacbon (3C va 12C) va Nito (*°*N va N). Trong qua trinh
trao d6i chat,cac vat chat hiru co sau khi hap thu vao lam thay d6i ty 1¢ dong vi ning
va dong vi nhe. Nhung khi thay ddi bac dinh dudng ty 1& dong vi 3C/2C thay d6i
rat it (0,5-1%o0) vi vay déng vi Cacbon bén thuong su dung dé xac dinh strc san xuét
so cAp nao 13 ngudn dinh dudng quan trong ctia cac sinh vat tiéu thu. Trai lai, Nito
cho biét sy 1am giau theo bac dinh dudng, sinh vét tiéu thu c6 ham luong N cao
hon so véi thirc dn ciia chung & mot mic twong dbi 6n dinh (3,4%o0) (Pham Qudc
Hung, 2007).
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Bac dinh dudng ctia mdt sinh vat co thé x4c dinh béng cach so sanh ty 1€ dff)ng
vi ctia ching véi cac sinh vat khac trong ao nudi. Pong thoi, dung ty 1& dong vi c6
thé xéac dinh duogc nguén dinh dudng ma sinh vat da tiéu thu. Ngoai ra ty 1€ déng Vi
cling dung dé truy xuat ngudn gbc ciia chat thai trong NTTS (Sara va ctv, 2004;
Yokoyama va ctv, 2006).

O Viét Nam, viéc Gmg dung k¥ thuat dong vi dong vi trong nghién ctru nudc
ngam d3 duogc bat dau tir nhitng nam 80 cua thé ky 20 va di thu dugc mot sb thong
tin khoa hoc tin cdy vé ngudn goc thanh tao, dong hoc nudc ngam & doéng bang
song Ctru Long. Tuy con can lam rd hon vé tudi nudc ngdm ¢ dong bang nay nhung
nhimg két qua vé cac dong vi thu duoc rat hiru ich trong nghién ctru vé qua trinh
hinh thanh dong bang cung hé thdng nudc ngam cia nd. Tuy nhién viéc tng dung
dong vi N dé xac dinh nguodn gbc hop chat Nito trong nudc ngam méi chi 1a bat
dau. O Ha Noi, bang k¥ thuat déng vi N dya trén viéc so sanh ham luong cua
ddng vi nay trong nudc ngdm véi gia tri ham luong °N dic trung ctia amoni trong
phan boén, chét hiru co trong d4t, Nam 2018, Trinh Anh Dtc, 2018 va céc cong su
cua Vién hoa hoc k¥ thuat hat nhan Ha Noi da xac dinh duoc nguén amonia trong
nuéc ngadm & dy 1a ca tir phan bon sir dung trong néng nghiép (ngudn gdc nhan
tao) va tir chit hitu co c6 san trong cac 16p dia ting (ngudn gdc tu nhién). Pay l1a
mot mot trong s6 rat it nghién ciru vé ngudn gdc hop chat Nito trong nude ngam
bang ky thuat dong vi dugc tién hanh tai Viét Nam t&i thoi diém hién nay.

Riéng van dé str dung dong vi bén cta Nito va Cacbon dé truy xuat ngudn
dudng chat tich lily trong cic dbi twong nudi thiy san ¢ Viét Nam hau nhu chua
dugc nghién ctru. Vi vy thong tin vé linh vuc nay con rat thiéu, ddy 1a mot tré ngai
16n cho viéc nang cao gia tri gia ting ciia cac san pham thiy san Viét Nam khi xuat
khau sang cac thi truong co yeu cau cao vé ngudn gdc tom nudi, ngudn gdc thuc dn
va quy trinh k¥ thuat duoc ing dung dé nudi tom.

1.5. Tong quan tinh hinh nudi tdm thé chan tring & PBSCL so véi ca nuéc

1.5.1. Tinh hinh nuéi tdm thé chin tring PBSCL so véi ci nuéc
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Theo Luc Minh Diép (2012) hai loai tdm he chu yéu dang duoc nudi tai Viét
Nam la tom su va tom thé chan tre"tng. Toém st 13 loai tdm ban dia, 1 dbi tuong nudi
chu luc ciia nganh nuéi tréng thuy san Viét Nam tir 2007 trd vé trude. Tuy nhién,
dién tich va san lugng nuoi loai tom nay giam st do dich bénh, dic biét 1a bénh
dém tring. Tém thé chdn tring dwoc di nhap vao Viét Nam tir 2001 bit ddu mé
rong dién tich nuéi tir ndm 2004. Tir ndm 2008 tdm thé chan tring tro thanh d6i
tuong nudi thay thé tom s ¢ cac ving nudi thAm canh. Nhung dén nam 2010 tinh
hinh nudi thay san khong thuan loi, nudi tom gip rat nhiéu kho khan trong san xuét
va thi truong tiéu thy san pham (Tong cuc thuy san, 2014).

Bang 1.5. Dién tich nudi tom thé chan tring ¢ Viét Nam tir nam 2014 -2017 (ha)

Noi dung 2014 2015 2016 2017
Ca nuoc 85.540 87.962 100.000 110.100
PBSCL 66.749 57.781 64.440 75.994
Long An 5.654 5.849 4.717 4.968
Tién Giang 2.980 2.016 1.587 2.580
Bén Tre 9.203 7.500 5.000 5.510
Tra Vinh 5.201 4.664 6.560 6.443
Kién Giang 1.915 2.009 1.698 1.900
Séc Trang 27.146 23.597 30.261 34.098
Bac Lidu 8.208 5.915 7.424 8.050
Ca Mau 6.442 6.231 7.193 12.445
DBSCL/c nudc 78,0% 65,7% 64,4% 69,0%
Bac Liéw/DPBSCL 12,3% 10,2% 11,5% 10,6%

Nguon: Tong cyc thity san, 2014-2017.

Nhu vay, dién tich tom nudi ¢ Viét Nam ting dan qua cic nam la két qua
téng hop ciia viéc du nhap va cai tién cac quy trinh san xuat tom giéng nhan tao, cai
tién k¥ thuat nudi tom vai cac hinh thirc khac nhau nhu: quang canh cai tién, ban
tham canh, thdm canh va sy phat trién manh mé& ctia cac hoat dong dich vu thuy san
(Bang 1.5). Dién tich nudi tdm thé chan tring & PBSCL chiém ty 1& cao nhat so véi

cd nudc qua cac nam gan day, riéng tinh Bac Liéu nam 2015 dién tich c6 giam do
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anh huong dich bénh tom chét tir ndm 2012 (Béo cao S¢ Nong nghiép va Phat trién
Nong thon, 2015), tuy nhién ty 1¢ dién tich nudi tom thé chan tring cua Bac Liéu so
v6i PBSCL van duy tri & mutc 6n dinh. Diéu nay chimg to dbi twong thiy san tém
thé chan tring da dat vi tri trong diém nudi thiy san nude lo va dién hinh cua ca
nudc néi chung cua PBSCL noi riéng.
1.5.2. Ning suit va san lwong tom thé chan tring & Bac Liéu tir 2015-2018

Céc tinh Pong bing Song Ciru Long tiép tuc chuyén dich manh co cu kinh
té sang nudi trong thily san, dic biét 1a nuodi tom thé chan trang. Nhiéu loai hinh
nudi dugc ap dung c6 hi€u qua nhu nudi thim canh, ban tham canh, nuoi luan canh
va xen canh tom lda.v.v... Cac dia phuong c6 san lugng tdm nuoi cao nhu: Ca Mau,

Bac Liéu, Soc Tring (Tong cuc thity san, 2016).
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Hinh 1.5. Dién tich san lugng tom nudc 1o ciia Bac Liéu
Ngudn: Tong cyc thity san nim 2015 dén 2018.

Theo (Bang 1.6) khu vyc Pong bang song Ciru Long 1a ving nudi tom nudc
lo chu yéu cua ca nudc. That vay dién tich nuoi tom thé chan tréng va san lugng
nudi tom thé chan tring PBSCL & cac tinh ven bién nhu: Tra Vinh, Kién Giang,
S6c Trang, Ca Mau va tinh Bac Liéu qua 4 nam (tir nim 2014 dén 2017) déu c6 su
ting dan qua cac nim, riéng nim 2015 c6 giam nhung khong dang ké. Diéu nay noi

1én diéu kién tu nhién ving nudc lg & cac tinh DPBSCL phu hop cho sy sinh truéng
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clia tom thé chén tring. Tir d6, vi tri cta tom thé chan tring ngay cang duoc khang

dinh trén thi truong trong va ngoai nudc.
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Bang 1.6. San luong tom thé chén tring @ PBSCL so véi ca nudc tir 2014 dén 2017

Pon vi tinh: tdn/ha

Néi dung Nim 2014 Nim 2015  Niam 2016 Nim 2017
Ca nudc 357.840 340.571 385.000 430.500
PBSCL 241.841 218.930 53.100 305.775
Long An 11.957 10.798 6.560 4533
Tién Giang 17.050 14.819 11.109 16.399
Bén Tre 42.200 33.500 40.000 41.000
Tra Vinh 23.197 21.765 24.372 30.247
Kién Giang 16.856 16.281 15.706 17.000
Soc Trang 66.400 59.200 85.500 107.549
Bac Liéu 33.181 25.567 33.853 35.047
Ca Mau 31.000 37.000 36.000 54.000
PBSCL/ca nudc 67,6% 64,3% 65,7% 71,0%
Bac Liéu/PBSCL 13,7% 11,7% 13,4% 11,5%

Nguon: Tong cuc thay san, 2014-2017.

Pong Bang Song Ctru Long 14 ving nudi tom nudc lo trong diém cia ca
nude, tom TCT ciing dang dugc phat trién nhanh chong. Do nhiéu dia phuong thyc
hién chuyén d6i phan 16n dién tich nong nghiép hiéu qua thap sang nudi tom, dong
thot tdng dién tich nudi thdm canh va ban thdm canh va si€u tham canh nhu tinh
Bac Liéu hié¢n nay.

Qua (Hinh 1.5 va Bang 1.6) cho thay dién tich tom thé chén tring & cac tinh
ven bién Pong bang song Ctru long phat trién twong ddi déu, riéng tinh Soc tring co
su vuot troi vao nam 2014 va nam 2017, riéng hai tinh Kién Giang va Tién Giang

c6 gia ting dién tich nuoi thé chan tring giita cac ndm nhung khong dang ké.
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Hinh 1.6. Nang suit nudi tom thé chan trang khu vie PBSCL
Ngudn: Tong cyc thity san, 2018.
1.5.3. Tinh hinh nudi tdm thé chin tring trén dia ban tinh Bac Liéu

Bac Liéu 1a mot tinh thudc mién dit cuc Nam cuia to quéc Viét Nam. Tinh c6
chung dia gi6i véi tinh Hau Giang, Kién Giang ¢ phia Ty Bic; Soc Tring & phia
Pong Bic; Ca Mau ¢ phia Tay Nam; phia Pong Nam giap bién Pong. Bac Liéu c6
bo bién dai 56 km ndi véi cac ving quan trong nhu Ganh Hao, Nha Mat, Cai Cung.

Dién tich ty nhién: 2.582,46 km?. Bac Liéu c6 6 huyén la: Hoa Binh, Vinh loi,
Hong Dan, Gia Rai, Phudc Long, Pong Hai va Thanh phé Bac Liéu-Trung tam
hanh chinh cua tinh.

Bac Liéu co dia hinh twong ddi bang phang, chu yéu nam & do cao trén 1,2 m
so v6i miat bién, con lai 1a nhitng gidong cat va mot sé khu vuc triing ngdp nudc
quanh nim. Pia hinh c¢6 xu huéng dbc tir b bién vao ndi dong, tir Dong Bac xudng
Tay Nam. Trén dia ban tinh cé nhiéu kénh rach 1én nhu kénh Quan Lo- Phung
Hi¢p, kénh Canh Dén, kénh Pho Sinh, kénh Gia Rai.

Bac Liéu nam trong vung khi hdu nhi¢t déi gié mua, ¢6 2 mua ro rét: mua mua
tir thang 5 dén thang 11, mua kho tir thang 12 dén thang 4 nim sau. Luong mua
trung binh hang nam 2.000 -2.300 mm. Nhiét d0 trung binh 26°C, cao nhét 31,5°C,
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thip nhat 22,5°C. P6 4m trung binh mua kho 80%, miia mua 85%. Ving nay it chiu
anh hudng cua bdo va ap thép nhiét do1; khong chiu anh hudng truc tiép cua Iu lut
ciia hé thdng séng Ciru Long, nhung lai chiu tic dong manh cua thuy triéu bién
DPong va mot phan ché do nhat tridu bién Tay.

Riéng nghé nudi tdm nude lg ¢ tinh Bac Liéu phat trién tir ndm 2008 sau khi
c6 Chi thi 228/CT-BNN-PTNT vé phat trién nudi tom chéan tring do B Nong
nghiép va phat trién Nong thon ban hanh cho phép cac tinh Pong bang Song Ciru
Long quy hoach nudi thAm canh tom thé chan tring (S6 NN & PTNT tinh Bac Liéu,
2015). Nhin chung, Bac Liéu c6 diéu kién thuan loi khi trién khai thyc hién. Dé 4n tai
co cau nganh Thily san tinh Bac Liéu dén nam 2020, dinh hudng dén nim 2030 theo
hudng nang cao gid tri gia ting va phat trién bén vimg (Quyét dinh s6 1009/QD-UBND
ngay 22/6/2016 cta Chu tich UBND tinh).

Bang 1.7. Thong ké nudi tom thé chan tring & Bac Liéu

Thuc hién nam 2019
Danh muc VI Toan tinh Trong 49
BL HB PH
Téng DT nudi trong thiy san ha 23.403 6.733 8.291 4.059
Di¢n tich nudi tom ha 19.120 6.500 7.000 3.600
Sdn lwgng tin 83.084 25683  26.800  23.499
DT nudi tom STC ha 1.001 316 216 220
+ Ning suét tan/ha 19,06 21,89 23,26 20,84
+ San luong tan 19.082 6.918 5.025 4,585
DT nudi tom thé chan tring ha 9.895 3.325 1.970 2.176
+ Ning suét tan/ha 3,76 3,66 4,55 5,88
+ San luong tan 37.160  12.185 8.960  12.792

Nguén: S NN & PTNT tinh Bac Liéu, 2019.
Theo S& NN & PTNT tinh Bac Liéu (2019) Thu tuéng Nguyén Xuan Phiic
da giao viéc thuc hién dong bd cac giai phap co cu lai nganh nong nghiép, phan
dau xdy dyng Bac Liéu tro thanh trung tdm nganh cong nghiép tom cia ca nudc. Dé

hién thuc héa muyc tiéu tré thanh "thu pha" tom nhu ky vong cua Chinh phu, tinh
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Bac Liéu déy manh thu hat dau tu cho linh vuc nay, voi nhiéu du 4n l6n d3 va dang
trién khai. Dién hinh 1 m6 hinh nudi tom siéu tham canh trong nha kinh ciia Tap
doan Viét - Uc vé6i 2 khu san xudt phirc hop 500 ha tai 2 x3 Hiép Thanh (TP Bac
Liéu) va Vinh Thinh (huyén Hoa Binh). Bén canh su phét trién nudi tom siéu tham
canh thi cic mé hinh nuéi tdm qui mé nho trong ao dit van duoc nhidu ho nuéi duy
tri &p dung.
Theo S& NN & PTNT tinh Bac Liéu (2019) tinh Bac Li€u hién c6 khu ndng nghiép
mg dung CNC phat trién tom Bac Liéu; 12 cong ty, don vi nudi tom thé chan tring
siéu tham canh (mg dung CNC va 324 ho dan nudi tom thé chéan tring 2 giai doan.
Mot s6 mo hinh dang ap dung tai dia phuong nhu: nuéi tdm thé chan tring STC trong
nha kinh. M6 hinh nuéi tom thé chan trang 2 giai doan theo cong nghé Biofloc. Mo
hinh nuoi tom thé chan tring ao dét 16t bat, ao wong va ao nudi b tri trong nha
mang. M6 hinh nuéi tom thé chan tring trong nha mang va ngoai troi. M6 hinh nudi
t6m thé chan tring STC trong hd tron, c6 hé thdng thay nudce, xtr 1y chat thai qua nudi
ca 1o phi va xtr 1y vi sinh, tai sir dung nudc.

Bén canh viéc moé rong mo hinh nuoi tom STC g dung CNC noi riéng & Bac
Liéu van con gip mot sé kho khan trd ngai nhu: vén dau tu ban dau 16n, c6 lugng
nude thai, chat thai rat 16n can cong nghé cho xir Iy hiéu qua, hé thdng thuy loi, thiy
néng ndi dong chua dap tmg yéu cau, gia ca cac yéu té dau vao dau ra thiéu 6n dinh, tir

do6 viéc nudi cling mdi chi dirng ¢ dién tich nho so voi dién tich chung cua tinh.
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Chuwong 2

PHUONG PHAP NGHIEN CcUU

2.1. So' d0 tong quat ndi dung nghién ciru

(1) Khao sat va danh gia hién trang nghé nu6i tom thé chan tring ¢ Bac Liéu,

trén co so d6 thyc nghiém nudi tdom thé chan trang trong ao dat khong thay nudc

trong bé composite voi 2 mat do 50 va 100 con/m2.

(2) So sanh su tich liiy Cacbon, Nito, Phospho trong nuéc va mic do chuyén

hoa cac hgp chat nay vao trong tom nuoi.

(3) So bo x4c dinh ngudn gbe chat dinh dudng Nito trong tom bang dong vi

bén 13C va 15N.

Nghién cifu sy’ chuy&n héa vat chat hitu co trong ao nudi tom thé chén triing

Litopenaeus vannamei (Boone, 1931) thim canh

1

)

1

L

Khao sat hién trang Thu'e nghiém nuéi tom thé Thi nghiém nuéi tdém thé chan tring
nudi toém thé chan tring || chan tring trong ao dit trong bé composite
tham canh tai Bac Liéu véi mat dj 50 va 100 con/m?2 voi mat do 50 va 100 con/m?
L L 1 1 1 i 1
Khdo sit Uéc higng Khao sat Uéc igng Khio sat Uéc lugng Truy xuit
hién trang || || sy tich lily suf bién dong || || sy tich liiy sy bi€n dong || | su’ tich lity ngudn gic
nudi C,NvaP cdc y&u to C,NvaP cdc yéu to C,NvaP || dongvibén
tom thé t thife dn mdi truong || || diéu kién moi trudng diéu kién 6°C, 6"N
chén tring va tom a0 dit ao dat b€ nudi bé nubi trong tom

L

l

L

L

1

Moi lién hé tich liily Cacbon, Nito, Phospho
trong nudi tdém thé chan tring tham canh

Hinh 2.1. So d6 tom tit ndi dung nghién ctru

2.2. Thoi gian, dia diém va do6i twong nghién ctru

2.2.1. Thoi gian
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Cac noi dung nghién ctru dugc thuc hién tir nam 2015-2018.

2.2.2 Dia diém nghién ciu
Nghién ciru khao sat duoc tién hanh tai ving nuéi tom trong diém cta huyén

Pong Hai, huyén Hoa Binh va thanh phé Bac Liéu, tinh Bac Liéu.
Thuc nghiém nudi tdm trong ao dat khong 16t bat & ving ven bién: tai Hiép

Thanh, phudng Nha Mat, thanh phé Bac Liéu, tinh Bac Liéu.
Nghién ctru thue nghiém nudi tom trén bé composite: tai Khoa Sinh hoc Ung

dung trudng Pai hoc Tay Do, Thanh ph Can Tho.
Chi ti€u phan tich Phan tich ham lugng cac déng vi dugc thuc hién tai phong
thi nghiém cua Vién Khoa hoc va Ky thuat hat nhan quan Cau Giéy, thanh phé Ha

Noi.

2.2.3. Péi twong nghién ciru
Tom thé chan trang (Litopenaeus vannamei).

2.3. Phuwong phap nghién ciru

2.3.1. Phwong phap diéu tra khao sat
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® plA DIEM PIEU TRA
£ PIEM BO TRi THYC NGHIEM

Hinh 2.2.@, Dia diém didu tra va diém £ bd tri thuc nghiém ctia nghién ctru

(Ngudn ban do: S& NN & PTNT tinh Bac Liéu, 2014)
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Khao sat tinh hinh nudi tom thé chan tring thdm canh dugc tién hanh tir thang 6
dén thang 9 nam 2015, véi 68 ho nudi tai (1) huyén Hoa Binh, (2) huyén Pong Hai
va (3) thanh phd Bac Liéu thudc tinh Bac Liéu (hinh 2.2).

Mau (ho diéu tra) khao sat mang tinh ngiu nhién véi diéu kién tom thé chan
trang duoc nudi thim canh trong ao dat va co tinh phd bién (chiém da s trong tong
s6 dién tich nuoi cua khu vuc) va tinh chét dai dién cho ca vung nuoi.

Nguon thong tin so cap: Thu thip bang mau phong van truc tiép theo bang cau
hoi soan san tir cac diém da danh dau trén ban d6 (hinh 2.2). Cac thong tin thu thap
bao gdm: Mua vy, ngudn giéng, quy cach chon giéng, mat do tha, dién tich ao nudi,
xt ly nudce thai, quan 1y moi trudong,... chl trong lugng thuce an, lugng tom thu
hoach dé udc luong C, N, P.

Ngudn thong tin thtr cap: Thu thap tir cac bao cao dinh ky, bao cdo tong két cudi
nam ciia Chi cuc Thay san, S& NN & PTNT tinh Bac Liéu va tir nguon Tap chi
chuyén nganh thudc Tong cuc Thiy san, Ban tin Thuy san cia Bd Nong nghiép va
phat trién Nong thon, bao cao khoa hoc trong va ngoai nude ¢6 lién quan tinh hinh
nuoi thAm canh tom thé chan tréng tai khu vuc thu mau.

2.3.2. Phwong phap bd tri thwe nghiém nudi tdm thé chan tring

Phuong phap dugc thuc hién vaoi 2 thi nghiém nhu sau:

2.3.2.1. Nudi tom trong ao dit khong 16t bat, khong thay nuéc

Nghién ctru duogc thuc nghiém tai xa Hi¢p Thanh, phuong Nha Mat, thanh
phd Bac Liéu, tinh Bac Liéu tir thang 4 dén thang 8 nim 2016. Tém thé chén tring
duoc tha trong ao nudi v6i 2 mat do 1a 50 va 100 con/m? va mdi mat d6 nudi duoc
lap lai 3 1an. Nghién ctru dugc bd tri ngau nhién v6i 6 ao nudi ciia cing trang trai,

moi ao nudi co dién tich 1a 3.000m?, dd sau 1,6m, muc nudc ao nudi nudi 1,3m.
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BOM CAN AO THA TOM
VET BUN PIEU CHINH

CHAT LUQNG NUGC

U il

SAN DAY AO PHOI PAY AO
By BON VOI J

Hinh 2.3. Qui trinh cai tao chuén bj ao nudi tdm

Tom gidng tha nudi co kich c& ban dau la PL12 va duge kiém tra mam bénh
dém tring, ddu vang, hoi ching chét som bang phuong phap PCR truéc khi tha
nudi. Thoi gian thue hién vu nudi 13 60 ngay va chi bo sung bu luong nudc that
thoat (néu can thiét). Ao dugc cai tao theo quy trinh gdm cac budc (hinh 2.3)

Bang 2.1. Cac thong s6 bd tri thi nghiém nudi tom trong ao dat khong 10t bat

Théng s6 NT1 (50 con/m?) NT2 (100 con/m?)
Ao dat khong 16t bat (m?) 3.000 3.000

Khdi lwong tom giéng (g/con) 0,002 0,002

S6 1an cho an trung binh/ngay 04 04

S6 lugng ao 03 03

Toém duge cho an 4 lan/ngay (7, 11, 15 va 19 gid) bang thic an tom cong
nghiép Cargill, v&i ham lugng protein dao dong tur 38-42% va lugng thic an dao
dong tir 5-10% khdi lvong tom/ngay (Ta Vin Phuong, 2016). Mdi ao nudi duoc lap
4 gian quat nudc/ao (mdi gian quat c6 15 canh), mdi gian quat c6 cong suat 2 HP,
sir dung 18-24 gio/ngay tuy theo giai doan nuoi.

2.3.2.2. Nudi trong bé composite (500 lit)

Thyuc nghiém nudi tom thé chan tring thim canh trong bé composite voi 2
mat d6 50 va 100 con/m?. Thuc nghiém dugc bé tri ngdu nhién véi 6 bé composite
500L va mdi mat do nudi duoc lip lai 3 1an. Thoi gian nudi 12 60 ngay. Ché do
cham soc tom tuong tu nhau. Nguén nudc thi nghiém c6 do man 15%o0 dugc pha tur

nuéc 6t 120%0 chuyén vé tir Vinh Chau - Séc Tring pha voi ngudén nudc may &
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Can Tho (cong thirc pha 2.1). Sau d6, nuéc duoc xir Iy bang Chlorine véi liéu lugng
60 g/m3, sau 96 gid (4 ngay) nudc duoc suc khi lién tuc dén khi hét Chlorine va
ding EDTA dé loai bo kim loai ning voi lwong 10 g/m3. Nudc nudi tom (15%o)
duoc pha theo cong thic:

Chuén bi va bd tri thi nghi¢m:

Trude khi tha tom, hé thdng bé nudi va dung cu duoc khir tring bang dung
dich Chlorine 200 mg/L va rira k¥ lai bang nuée sach. Nudc nudi tom duge kiém tra
cac chi tiéu pH, nhiét do, oxy, do kiém trude khi tha tom. Tém giéng duoc bd tri
vao bé composite 500 L véi thé tich nude 400 lit, suc khi lién tyc (Hinh 2.5). Tém
duge b tri ¢6 kich ¢ dong déu, khoe manh, day da bo phu (Hinh 2.4).

Bang 2.2. Céc thong s b tri thi nghiém nudi tém trong bé composite

Théng s6 NT1 (50 con/m?) NT2 (100 con/m?)
Bé composite (lit) 500 500

Kich c& tom gidng (g/con) 0,71+0,24 0,71+0,24
Chiéu dai tom nudi (cm) 4,98+0,28 4,98+0,28

S6 luong bé 3 3

Cac yéu té méi trudng duoc theo ddi vai chu ky 2lan/ngay, toc do ting
truong duoc theo ddi 15 ngay/lan. Xac dinh su tich lity dinh dudng (Cacbon, Nito
va Phospho) trong nudi tdm thé chan tring, ty 1é séng, nang suit va sy chuyén hoa

thire an dugc xac dinh vao cudi thoi gian nudi (60 ngay).

Hinh 2.4. Tém thé chén tring gidng c& 16n (PL4o) tha nudi trén bé thi nghiém
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Thuc an st dung cho tom la thirc an cong nghiép Cargill véi ham lugng
protein va kich ¢& hat theo giai doan phét trién cua tom (Bang 2.3 va Hinh 2.6).
Toém duoc cho an 4 lan/ngay (7, 11, 15 va 19 gid) v6i khau phan trung binh 5-10%

trong lugng than.

Hinh 2.5. Hé thong thi nghiém nuéi tdm thé chan tring trong bé composite
(bé 1, 2, 4: tha 50 con/m?, bé 5, 3, 6: tha 100 con/m?)
Bang 2.3. Thanh phan dinh dudng loai thiic dn st dung cho tom thi nghiém

Mai s6 thire in
Ham lwgng dinh dudng (%)

732 733
Am do 11 11
Protein 40 40
Lipid 6-9 6-9
Phospho 1-2,5 1-2,5
Xo 4.0 4.0

VANNAHP VANNAHP
THUC AN HON HOP CAO CAP THUC AN HON HOP CAO CAP
CHO TOM THE CHAN TRANG CHO TOM THE CHAN TRANG
GIAI DOANTU 5 GDEN 10 G

GIAIDOANTU 3 GDENS5G

)

LON NHANH - HIEU QUA

732 Khai lugng tinh: 20 kg
S0 CONG BO TCCS 732:2016/CAR

)

LON NHANH - HIEU QUA

733 Khai lugng tinh: 20 kg
50 CONG BOTCCS 733:2016/CAR

Hinh 2.6. Thirc an sur dung cho tom thé




39

2.3.3. Phuwong phap thu va phan tich chit lwong nuéc, ham lwgng Cacbon,
Nito, Phospho va ting trwéng cia tom (Bang 2.4)

2.3.3.1. Phén tich chét lwong nwéc

(i) Mot s6 chi tiéu: nhiét d9, pH, d6 min (S%o) dwoe xac dinh tai chd véi nhip
do: 2 lan/ngay (sang: 6-8h, chiéu 14-16h).

- Yéu t6 pH: st dung may do cta Dlrc — nhan hiéu Trans HP3040.

- Nhiét d6 (t°C) st dung may Buc — nhan hi¢u Trans HP3040.

- b6 man do bﬁng Salinometer/khuc xa ké.

(ii) Thu miu phén tich: TOC TN, TP, TAN, NO>, NOs’, truy xuit ngudn goc
chit dinh dudng tich liiy vao tom:
- Thu miu nuwéc dé phan tich TOC, TN, TP, TAN, NO2, NO3’

Thu mau nudc dau vao trude khi tha tdm, con trong qua trinh nudi thi dinh
ky 2 tuan/lan. mdi ao nudi ldy nudc & 5 vi tri (4 vi tri cach bo khoang 2m va cach
déu nhau, vi tri thir 5 13y giira ao). Dung chai nhwa 0,5 lit/chai (dd mé nap c6 miéng
rong) nhan chim cach miat nuéc khoang 0,2-0,3m. Pé nude ty chay vao chai day toi
khi khong con bot khi va day nip chai. Mau nudc cta 5 vi tri sau d6 duge tron déu
va thu lay 1lit/ao. Mau nudc duoc bao quan lanh trong (4°C) va chuyén t&i phong
thi nghiém chuyén siu cua Truong Pai hoc Can Tho. Cach thu va bao quan miu
nudc trong bé composite dién ra twong tu.

- Thu miu thire fin phan tich TOC, TN, TP

Luong thirc an khoang 200g/cd thirc an Cargill (1a thirc an st dung trong thoi
gian thi nghiém 60 ngay) duoc cung cap tir cong ty Cargill (ciing loai thirc an dugc
cac ho nudi st dung nudi tdm sa trude khi nudi tom chén tring). V&i 3 ¢& thirc an
duge sir dung trong vu nudi 60 ngdy. Mau thic in duoc dong goi va chuyén toi
phong Thi nghiém chuyén sau, Trudong Pai hoc Can Tho phan tich TOC, TN va TP.
- Thu bun day ao/bé dé phan tich TOC, TN, TP

MAiu (TOC, TN, TP) diu vaoe: duoc thu sau khi 1dy nudc vao ao (0,3m) va
truwde khi tha tom (5 tri tri /a0) mdi khung (0,5 x 1,0m) dit xubng day, dung dung cu

nao nhe trén bé mat ddy mot 16p bun mong sau dé dugce tron déu va dé rao nudc.
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- Thu mau (TOC, TN, TP) dau ra

Céc budce thu bun day ao thyc nghiém duogc tién hanh tém tit nhu sau: Dung
khay inox (50 x 100 x 5 cm) dit trén bé mat diy ao/bé, khay dit trén tdm dan xi
ming dé khay khong bi ltin sdu xudng day (ao dat). Mdi ao chon 5 diém thu: 4 diém
cach bd 5m va 01 diém giita ao.

Xtr Iy mau dau vao va du ra: Toan bo chit ling dong (bun) dau vao va dau
ra trong cac diém va khay trong cing 1 ao dugc tron déu, 14y 500gram va va sau d6
lay 200 gram/ao dem bao quan lanh (4°C) va chuyén dén Phong Thi nghiém Phan
tich Chuyén sau, Trudng Pai hoc Can Tho dé phan tich trong 24 gio.

Riéng chat lang dong ¢ day cac bé composite duge thu toan bo (sau khi da
thu t6m va siphon hét nudc) va duoc xir 1y twong tu nhu xir Iy bun day ao. Sau do,
toan bo mau duoc bao quan lanh (4°C) va dugc chuyén cho phong Thi nghiém
chuyén sau, Truong Pai hoc Can Tho dé phan tich trong 24 gio.

- Thu miu tém nudi thue nghiém trong ao va bé composite

Dé so sanh su tich Ity va chuyén hoa TOC, TN, TP trong tom thuc hién vao
hai thoi diém: bat dau va két thic thi nghiém. S6 mau tom thu & cic ao/bé 1a 30 con.
Céc mau tom ciing duge bao quan trong diéu kién giit lanh (4°C) va chuyén dén
Phong Thi nghiém Phan tich Chuyén sau, Truong Pai hoc Can Tho dé phan tich
trong 24 giod.

(iii) Truy xuit ngudn goc chit dinh dudng tich liiy vao tdm bing dong vi bén
13C va 5N

Toan bd mau (thirc dn, tom, bun ddy..) duoc bao quan lanh (4°C) sau d6
duoc Chuyén t61 Phong thi nghiém Vién Khoa hoc va K¥ thuat hat nhan Ha Noi dé
truy xuat nguon goc chat dinh dudng tich liiy vao tdm sau 60 ngay nudi véi phuong
phap st dung ddng vi bén cua cacbon (*1*C) va nito (°'5N). cu thé nhu sau:

Mot luong mau thirc an (200g) duoc chuyén cho Phong thi nghiém Vién
Khoa hoc va K¥ thuat hat nhan Ha N6i dé phan tich chi tiéu °C va 95N

Véi tom nudi trén bé thi nghiém, thu tdm 01 mau gidng (20gram) trudc khi

tha nudi va 6 mau tom thuong pham di duge nudi sau 60 ngay, dugc thu ngiu nhién



41

200 gram/ bé thi nghiém (6 bé). Tt ca duoc bao quan lanh (4°C), sau d6 chuyén
cho Phong thi nghiém Vién Khoa hoc va K§ thuat hat nhan Ha Noi dé phan tich chi
tieu *C va N
(iv) Tinh téc ting truwéng, ty 1¢ sdng ciia tom thé chan tring thwe nghiém
St dung can dién ( v6i d6 chinh xac 0,01gram) dé xac dinh ting truéng cia tom
nudi véi chu ky 15 ngay/lan, 30 con tdm & mdi ao (90 con/nghiém thirc) va 10 con
t6m & bé (30 con/nghiém thirc) s& duoc thu dé tinh ting truong vé khdi lwong cho
dén khi két thuc thi nghiém nham danh gia mic do ting truong cua tom va diéu
chinh lugng an phi hop trong sudt thoi gian thi nghiém.
2.3.3.2. Phuong phap phén tich miu
Ngoai trtr pH, nhiét do, do0 man dugc xéac dinh tryc ti€p tai hién truong voi
cac dung cu truyén thong. Phuong phép tinh luong bun day thu & ao, phuong phap
tinh d6 mén sau khi pha véi nude ngot ciing duoc thuc hién tai cho.
- DO mén ctua nude sau khi pha nudc ngot tinh theo cong thire sau:
CiV1=CV: (2.1)
Trong do:
C1 :1a @6 man cua nudce 6t
V1 : 1a thé tich ctia nude 6t
Cz : 13 0 min mong mudn (15%o)
V2 : la thé tich ctia nudc can sir dung
- Bun day ao duoc thu sau khi bom rat nudc ao, xac dinh d séu trung binh
cua lop bun day cta khay 1dy mau (da trinh bay o trén) suy ra trung binh
lugng bun cho toan dién tich ao nudi theo cong thuc:
V=Sxh (2.2)
Trong do:
V: Thé tich bun.
S: Dién tich day ao
h: B0 sau lop bun day.
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Céc chi tiéu con lai déu phai giri t6i nhitng phong thi nghiém c6 du phuong tién —
phong thi nghiém chuyén sau cu thé nhu sau:
a/ Pai hoc Can Tho phan tich cac chi tiéu: TOC, TP, TN, TAN, NO2", NO3
Céc chi titu TAN, NO2, NOs", TN, TP dugc phan tich theo APHA, 1995.
Téng Cacbon hitu co (TOC) dugc phan tich bing may LAR Process
Analyzer (Germany).
NO:: Phuong phap so mau Diazonium (APHA, 1995).
NOs": Phuong phap so mau Salycilate (APHA, 1995).
TAN: Phuong phap so mau Phenate (APHA, 1995).
TN: Cdng phéa Kjeldahl — so mau Phenate (APHA, 1995).
TP: Cong pha Kjeldahl —so mau SnCI2 (APHA, 1995).
TN: Phuong phap Persulfate — so mau Salycilate (APHA, 1995).
TP: Phuong phap Persulfate — so mau SnCI2 (APHA, 1995).
Chlorophyll-a: Phuong phap ly trich bang aceton (APHA, 1995).
TOC: oxy héa mau thanh cacbon dioxit (CO2). Luong CO2 sau d6 dugc do bang
dau do hdng ngoai khdng tan xa (Non-dispersive infrared detector: NDIR).
Standard Method 5310C, ISO 8245,... béng may do TOC TOC-VWS Wet
Oxidation TOC Analyzer (Shimadzu).
b/ Phong thi nghiém Vién Khoa hoc va Ky thuat hat nhan (quian Ciu Gidy) Ha
Noi, dung ddng vi bén °N va 13C truy xuét ngudn chat dinh dwéng tich liy vao
tom
Dung dong vi bén °N va 3C truy xuét ngudn chit dinh dudng tich liy vao
tom co thé tom tit phuong phap nay nhu sau:
Tat ca cic mau sau khi duge xir Iy budc 1 (da trinh bay & trén) déu phai
dugc bao quan lanh (4°C) trudce khi phan tich.
Véi mau tom, thiec dn tém: Lam kho bang phuong phap dong kho chan
khong. Nghién nho, goéi miu va phan tich trén khéi pho ké ty s6 dong vi dé phan
tich 8°N va §13C.
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Véi mau bin: Rira sach bang phuong phap ly tam, xir 1y axit loai bo CO2,
dong kho chan khong rdi nghién nho phan tich bang §'3C. Xir Iy héa lam phuong
phap khuyéch tan vao mang hip thu, déng kho sau d6 phan tich bang 31°N.

Véi mau nwée: Két tia Cacbonat dé phan tich 83C va lam khuyéch tan dé
phan tich §'°N.
2.3.3.3. Phuwong phap tinh toan két qua sau phan tich miu
Xdc dinh muec tich liiy Cacbon, Nito va Phospho theo cong thirc sau:

(i) Xac dinh TOC tich luy trong ao diéu tra
TOC tich1ay = (TOCgiu vao - TOCdiura)
TN tich 1ay = (TNdau vao — TNdau ra)
TP tich 1oy = (TPdau vao — TPdiura)
(ii) X4c dinh tich luy, chuyén héa TOC trong ao dit va bé composite

TOCtiuvao = TOChuec ban diu T TOC4t ban diu ¥ TOCom gibng T TOChhirc an

TOC nuse ban diu = Vihé tich nuse * TOC trong nue ban diu

TOC dét ban diu = M 1néi dat * % TOC trong dit ban diu

TOC om giéng = L tom gibng * %0 TOC tom giéng

TOC thic an = (L Thie an = LThic an *Am do) * % TOC thic an
TOC diura (tom thit)— L 6m thit *% TOC om thit
TOC ich 1y = TOC nuse thuhoach + TOC g4t thu hoach

TOC nuse thu hoach = V thé tich nuse * TOC trong nuée thu hoach

TOC dit thu hoach = M néi dac * % TOC trong dét thu hoach
TOC it thoat = TOC diuvao -~ (TOC diura+ TOC tich 1ay)
Trong do6:

TOC: La tong luong Cacbon hitu co;

V: Thé tich nuéc; M: Khéi luong; L: Lugng

(iii) X4c dinh tich lu§, chuyén héa TN trong ao dat va bé composite
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Ndﬁu vao — TNnu(fc ban dau T TNdét ban diu T TNt()m gidng + TNthl’rc an
TN nude ban dau = Vthé tich nudc *TN trong nudc ban dau
TN dét bun ao ban du = M khéi bun ao ban dau *% TN trong dit ban dau
TN tom giéng = L tom gidng *% TN (t6m gidng)
TN thic an = (L Thirc an ~ LThl'rc an *Am d@) *% TN thirc an
TNdéu ra (tom thit) = L tom thit *% TN (tom thit)
TN tich liy = TN nudc thu hoach + TN d4t thu hoach
TN nusce thu hoach = V hé tich nwoe * TN trong nuéce thu hoach
TN dét bun ldng thu hoach = M khéi bun ling *% TN trong dat bun 1ing thu hoach
TN it thoat = TN dauvao = (TN diura+ TN tich 1ay)
Trong do:
TN: La tong luong N (hitu co va vo co).
V: Thé tich nude; M: Khdi luong; L: Luong.
(iv) Xac dinh tich lu§, chuyén héa TP trong ao dit va bé composite
Tpdéu vao — TPnudc ban diu Tpdét ban diu Tptﬁm gidng + Tpthl’rc an
TP nuoc ban diu = Vthé tich nuge * TP trong nudc ban dau
TP dét bun ban diu = M bun ban déu *% TP trong dat ban dau
TP t6m giéng — L t6m gibng *% TP (t6m gidng)
TP thic an = (L Thae an - LThac an *Am o) * %0 TP thic an
TP diura (tém thit) = L t6m thit *% TP tom thit
TP tich liy = TP nudc thu hoach +TP dét bun lng thu hoach
TP nuée thu hoach = Vv thé tich nude *TP trong nudc thu hoach
TP d4t ban ling thu hoach = M g4t ban ling thu hoach *% TP trong d4t bun ling thu hoach t6m
TP thét thoat = TP dduvao = (TP daura+ TP tich1iy)
Trong do6:
TP: La tong luong lan hitu co
V: Thé tich nuée; M: Khéi lugng; L: Luong

(V) Truy xuat ngudn goc chit dinh duéng bang phwong phap dong vi bén
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Deta N-15 (8!°N) Ni to ¢ hai dong vi bén, N, va °N. Ty sé giita cac dong
vi nay dugc so sanh twong d6i véi nito trong khong khi. Gia tri 85N duoc tinh theo
cong thrc:

15 Rsample
N (%o) = (—22° _1)*1000 (2.3)

standard
Trong do:
Rsample: ty s0 dong vi *N/“N ciia miu can phan tich
R standara: ty 86 dong vi N/“N cua khi Nito chudn
Delta C-13 (3'3C) Cacbon c6 hai dong vi bén, 2C val®C. Ty sd giira cac dong vi
nay duoc so sanh Pee Dee Belemnite (PDB) chuan. Gia tri 8'3C dugc tinh theo cong

thuc:

R
B3C (%0) = (—2. _1)*1000 (2.4)

standard
Trong do:
Rsample: ty s& ddng vi 3C/*2C ctia mau can phan tich
R standard: ty s6 dong vi 13C/*2C ctia mAu chuan PDB
(vi) Xac dinh Cacbon, Nito tich liiy vao tdém bang dong vi bén 3C va N
Tich liiy Nito trong tom (%) chuyén hoa tir thitc dn duoc tom an vao theo
cong thirc sau (Nguyén Kién Chinh, Trung tim Hat nhan Tp. H6 Chi Minh).
c.X+ (1-X).a=1b (2.5)
Trong do:
a: Két qua dong vi bén Nito N cua nude trong bé nudi.
b: Két qua dong vi bén Nito °N ciia tom trong bé nuoi.
c: Két qua dong vi bén Nito 15N ciia thirc n trong bé nudi.
X: Luong thic an dugc tiéu thu boi tom nuoi.
Y: Tong lwong thirc 3n cung cip trong vu nudi.
(%) luong Nito chuyén tir thirc dn qua tom = (X/Y)*100 (2.6)
2.3.3.4. Ty 1é sdng, ting trudng va hé sb tiéu ton thirc in (FCR)
- Téc d6 ting trudng twong ddi (SGR):
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InW, — InW,

SGR (%.ngay~1) = AT = X 100%

Trong do:
Wo: trong luong trung binh tom & thoi diém to (Q)
We: trong luong trung binh tom & thoi diém t (g)
AT =t —1to: thoi gian giita hai dot thu mau (ngay).
- Téc d¢ ting trudng tuyét d6i (WG):
W, — W

E o

WG (e.ngav™1) =
(g.ngay™) AT

- Hé s6 chuyén d6i thic an (FCR):

FCR =

M, — M,
Trong do:
Fs, thirc an cung cép ().
Mi: tong khéi luong tom ban dau (g)
My: tong khbi luong tom cubi thi nghiém (g)

- Ty 18 song (SR %):
SR (%) = kil X 1009
o} — IF o

Trong do:
IF: s6 lwong tom tha ban dau (t6m);

FF: s6 lugng tom soéng cudi thi nghiém (t6m).

Bang 2.4. Tom tit s6 mau thu va phan tich mau cho Noi dung 2 va Noi dung 3

Tong sO mau

Chi tiéu N§i dung N@i dung N§i dung Phan tich Ghi chu
1 2 3
Moi trwdong nwéc
1. Nhiét do 720 720 May do tai hién 2 lan/ngay
2. pH 720 720 truong 2 lan/ngay
3. D6 min 24 24 15 ngay/lan
4. P kiém 24 24 Phong Thi 15 ngay/lan
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5. TAN 24 24 nghiém chuyén 15 ngay/lan
6. NOy” 24 24 sdu, truong Pai 15 ngay/lan
7. NOs’ 24 24 hoc Can tho 15 ngay/lan
8. Chlorophyll-a 24 24 15 ngay/lan
9.913C 07 Phong thi nghiém  Két thac TN
Vién Khoa hoc va ,
10. 95N 07 Két thic TN
K¥ thuat hat nhan
MAiu bun
10. TN 12 12 Phong Thi 3 mau/ ao (bé)
11. TP 18 18 nghiém chuyén 3 méu/ ao (bé)
sau, truong Pai N ,
12. TOC 18 18 . 3 mau/ ao (b¢€)
hoc Can tho
13.°13¢C 06 Phong thi nghiém 3 méu/ ao (bé)
Vién Khoa hoc va N .
14. 35N 06 3 mau/ ao (b¢€)
K¥ thuat hat nhan
Miu thirc in
15. TN 03 03 03 Phong Thi
16. TP 03 03 03 nghiém  chuyén
sau, truong Dai
17. TOC 03 03 03 . ,
hoc Can tho 3 mau/co/x3 co
Phong thi nghiém
18.°13C 03 03 03
Vién Khoa hoc va
19. 9N 03 03 03 K¥ thuat hat nhan
20. TN 18 12 13 Phong Thi nghiém
21. TP 18 12 13 chuyén sau,
Truong Dai hoc Tém gidng va
22.TOC 18 12 13 Cén tho tom khi thu
hoach

23.313C 07 Phong thi nghiém
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Vién Khoa hoc va
24. ¥5N 07
K¥ thuat hat nhan

2.3.4. Phuong phap xir Iy va phan tich sé liéu

S6 liéu khao sat duoc kiém tra, nhap vao may tinh. Cac gié trj trung binh, d6
léch chudn phin mém Microsoft Excel 2010). Sir dung phan mém SPSS 22.0 dé
danh gia su khac biét thong ké mot nhan t& (One way ANOVA véi phép thu

Duncan) ¢ mirc y nghia o = 0,05.
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Chuwong 3
KET QUA VA THAO LUAN

3.1. Két qua diéu tra hién trang nudi tdm thé chan trang trong ao dit &

Bac Liéu

3.1.1. Kinh nghiém va trinh d¢ ky thuat nuéi tom ciia nong ho

Qua két qua diéu tra cho thiy, do tudi trung binh cta ngudi nudi tom thé
chan tring 13 41,5 tudi (18- 65 tudi), trong d6 d6 tudi tir 30-50 tudi chiém ty 1¢ cao
nhat (61,8%), ké dén nhom c6 do tudi tir 18-30 tudi chiém 29,4% va hon 60 tudi chi
chiém 8,8%. Pa s6 nguoi dan c6 kinh nghiém nudi tom thé chan tring tir 4-5 nim
(chiém 82,3%) (Bang 3.1). Piéu nay phu hop véi thyuc té vi nghé nudi tom thé chan
trang bat dau tir nhitng ndm 2008 nhung chi phat trién manh tai tinh tir nam 2013-
2014 (S6 NN & PTNT Bac liéu, 2015).

Bang 3.1. B6 tudi va trinh do k¥ thuat nuoi tdom cua nong hd ¢ Bac Liéu

TT Noidung S6 hd Ty 18 (%)
1 86 nam kinh nghiém nuéi tom
7-8 nam 05 07,40
4-5 nam 56 82,30
<4 nam 07 10,30
2  Trinh dj ky thudt nuoi tom
Kinh nghiém ban than 41 60,30
Tap huan 23 33,80
Khac (Trung cap thiy san, Pai hoc) 04 05,90

Da s6 chii ho nudi (60,3%) cho rang, k§ thuat nudi tdbm thé chan trang dang
dugc ap dung tai ndéng ho 1a do ho duc két kinh nghiém tur viéc nudi tom su hodc tu
hoc hoi 1an nhau, hoc qua cac tai li¢u khuyén ngu. Phan con lai duoc tham gia 16p
tap huan (33,8%) va trinh d6 khac (trung cép, dai hoc) chiém 5,9%. Cac 16p tap
huén k§ thuit nudi tom thé chan tring do chinh quyén t6 chirc dugc xem 13 mot

trong nhing kénh thong tin chinh thdng cung cép tién bo k¥ thuat méi va dén véi
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ngudi dan nhanh nhat. Trong d6 ¢6 33,8% cac ho nudi tham gia cac 16p tap huin
cho rfmg da ap dung noi dung tap huan cho viéc nudi tom thé chan tréng tai dia
phuong.

3.1.2. Co cAu mua vu

Trong téng s6 68 ho duogc diéu tra co t6i 48 hod (70,6%) nudi hai vy, 18 hd
(26,5%) nuoi mot vu va chi c6 hai ho (2,90%) nudi 3 vu trén mdt nam. Trong do
t6m duoc nudi trong ao dat chiém dén 91% chi c6 9,0% ao nudi tdm co 16t bat.

Béang 3.2. Mua vu nu6i tom tai cac diem khao sat

TT Noi dung S6 hd Ty 18 (%)
1 Nué6i 1 vu 18 26,5
2 Nuo6i 2 vu 48 70,6
3 Nubi 3 vu 02 2,90
4 Thoi gian tha tom tir thang 1-3 57 83,8
5 Thoi gian tha tom tir thang 4-6 11 16,2

Qua bang 4.2 cho thay s6 ho nudi tdp trung vao tir thang 1-3 chiém da so
(83,8%) cac thang con lai kha thap (16,2%). Piéu nay twong tGng véi lich thoi vu
cua tinh tai dia phuong. Vi theo S& NN & PTNT Bac Liéu (2015) thoi gian tha
gidng tom thé chan trang thang phi hop 1a tir thang 1 dén thang 3 hang nim va mat
d6 tha khuyén cao dudi 100 con/m?.

3.1.3. Pic diém ao nudi tom thé chéan tring

Trong diéu kién ao nudi dat ngoai ty nhién v6i nhirng ao cé dién tich 16n, do
sau cao thi kha niang on dinh méi truong tot hon nhidu so véi nhitng ao c¢6 dién tich
nho do siu can. Do nhan thirc didu ndy, nén dién tich ao nudi tom trung binh qua
khao sat 0,29+0,10 ha/ao (0,10-0,50 ha/ao) trong d6 tap trung & dién tich ao la 0,2-
0,4 ha/ao (76%) (bang 3.3). Vi dién tich ao nhu vay rat phu hop véi diéu kién kinh
té va kha ning quan Iy & mirc néng ho. Theo két qua diéu tra cuia Nguyén Thanh
Long va Huynh Thanh Hién) thi dién tich ao nudi tom thé chan trang tai Ca Mau la
0,22 ha/ao va dién tich trung binh ao nudi tom thé chan tring tai Ninh Thuan la
0,29+0,09 ha/ao (Phung Thi Hong Gim va ctv, 2014). Nhu vay, dién tich nudi tdm
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thé chan tréng tham canh tai Bac Li€u cling tuong tu dién tich ao nu6i tom ¢ mdt )
tinh Pong Bang Song Ciru Long (DBSCL).

Bang 3.3. Dién tich va mat do tom tir khao sat thuc té

Trung
Noi dung Mat do nudi tha (con/m?) .
binh
<60 60-80 80-100
Dién tich (ha/ao) 0,29+0,12 0,29+0,10 0,27£0,12 0,29+0,11
Mit do trung binh
50,0+ 0,00 70,5+8,57 98,2+3,93 73,5+17,56

(con/m?)

Két qua diéu tra vé d6 sau trung binh ciia cac ao nudi tom thé cin trang tai
Bac Liéu: 1,4+0,2m (1,0-1,8m), trong d6 chu yéu la cac ao ¢6 do sau tur 1,2-1,5m
chiém 84% (Hinh 4.1). Cac ho nudi tom déu cho rang, d6i v4i ao nudi tom khong
nén ¢c6 muc nudc thép hon 1,0m va cling khong nén sau hon 2,5m. Néu muc nude
a0 qua thap, cic yéu t6 mdi trudng bién dong lién tuc, gy bat loi cho tom nudi

(Nguyén Thanh Phuong va ctv, 2004).

1,7m 1,8m 1,0m
(4%) (1%) (3%)

1,3m
(12%)

1,5m
(25%)

1,4m
(32%)

Hinh 3.1. Ty 1& (%) d6 sau cta ao nudi tom thé chan tring
3.1.4. Bién phap chuin bi ao nudi trwéc khi tha tom
Céc ho nuoi tom khi dugc phong van déu nhan thdy két qua nudi tom phu
thudc rat nhiéu vao cong tac chuin bi ban dau va c6 thé tom tat nhu sau:

3.1.4.1. Cai tao ao nuéi
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Da sb ao nudi duoc cai tao bang phuong phap kho (phoi ao) ¢ vu nudi dau
chiém 91% va 9,0% ho nudi khong phoi ao bdi cac ho nudi cho rang cai tao kho c6
thé tao diéu kién cho phen tiém tang hoat dong khi cép nudc trd lai cho ao. Bién
phap cai tao ao nuoi cling trai qua cac budc: Nudc ao dugce rat can, vét bun day,
phoi kho day ao (niit chan chim); bén vdi CaO, Ca(OH); véi lidu luong 10 kg/100
m?, tiép tuc phoi ao, sau d6 nudc duoc cip sau khi loc qua tdi loc va xir Iy nudc ao
bang BKC, Iodine (tat khip ao).

Qui trinh dugc thuc hién tuong tu voi ao maéi dao chi bo qua cong doan rit
can nudc, vét bun day va phoi day ao. Van dé xu Iy bun day ao sau khi vét thudng
duge xur 1y theo kinh nghiém va thuong dugc boi dap thém vao b cii (khoang
80%). Chi c6 20% ho nudi c6 ao xtr 1y bun thai riéng. Ngoai ra, mot sb yéu tb méi
truong (pH, d6 man, do kiém) duoc cac ho nudi quan tam va kiém tra trudc khi tha
tdm. Tir so liéu diéu tra cho thay cac ho nudi tom déu chip hanh theo huéng dan k¥
thuat nuo6i tom cua can bd k¥ thuat chuyén mon.
3.1.4.2. Ngudn nuéc va chit nuéc

Cac ho nudi tdm thudng danh gia chat luong nudce theo kinh nghiém, ho cho
rang chat lugng nudc ao nudi tom thay doi theo vi tri ctia ao nudi. Nhitng ao nudi
gan song, bo bién thudng dugc nguoi nudi danh gid cé ngudn nude tét, nhung
nhitng ao nhu vay chi ¢6 10 ho (chiém 14,7%). Nhitng ao gan mwong 16n, dugc sén
vét thuong xuyén 1a nhitng ao c6 chat lugng nudc trung binh (37 ho twong duong
54,4%) va nhiing ao siu trong ndi dong, ngudn cip nudc qua cac kénh nhé thuong
c6 chét lugng nudc xau (21 ho twong duong 31,0%).
3.1.5.3. Kiém tra tom giong truéc khi tha nudi

Hién nay, ngudi nudi tom da y thirc dugc tAm quan trong cia ngudn goc con
gidng. C6 46 hd (67,7%) chon tom gidng co ngudn gde trong tinh, con lai 22 ho
(32,3%) tha tom giéng co ngudn gdc ngoai tinh. Ngoai ra, ngudi nudi tom ciing xem
coi trong xét nghiém tom giong trudc khi tha, vi ddy 1a mot trong nhimng budc quyét
dinh thanh cong cho vu nudi cho nén nguoi nudi thudng yéu cau nha san xuit gidng

tuan thi trude khi ban giéng. Két qua diéu tra di cho thiy c6 téi 53 ho (77,8%) c6
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xét nghiém kiém tra chat luong tom gidng trude khi tha, c6 15 ho (chiém 22,2%)
khong xét nghiém trude khi tha tom gidng véi gid tri tuong tng 70,5 va 98,2%. Nhu
vay, kich thudc, mat do tha tom thé chan tra"lng tai Bac Li€u cling tuong ty mat dg,
kich thudc tom thé chan tring nudi tai Ninh Thuan (Phung Thi Hong Gam va ctv,
2014) va tai Khanh Hoa (Lé Kim Long va ctv, 2015).

Bén canh do, két qua diéu tra cho théy mat do tha tom ¢ Bac Liéu dao dong tir
50-100 con/m? trong d6 mat do tha nudi tap trung vao 2 nhdm la 60-80 con/m? va
nhom trén 80 con/m?2,

Kich c& giéng tha nuoi tr PLio - PLs, trong do PL12 dugc chon lya thd nudi

nhiéu nhat: 59%, ké dén 1a PLis: 17% (Hinh 3.2).

PL10 PL11
(3%)  (1%)

PL15
(17%)

SRR
RNy
IR

W

3
¥
\

PL13

ww) o SRS PL12
S (59%6)

Hinh 3.2. Ty 1¢ kich c¢& giéng tom thé chan tring dugc tha nuodi & Bac Liéu
3.1.5. Ché d9 quan 1y va chim séc ao nudi tdm TC-BTC sau khi tha tom.

Trong qué trinh nudi tém, thirc an du thira va chét thai ctia tom sé ting theo
thoi gian nuéi. Khi d6 s& dan dén nhiéu vin dé nghiém trong khac nhau sau do.
Chinh vi thé nguoi nudi thuong rat quan tdm téi cac bién phap lam ting oxy, dio
thai khi doc trude khi tha tom. Dé giai quyét van dé nay, cac ho nudi tom thudng
dung bién phap quat nudc hodc may nén khi (goi chung 1a hé thdng suc khi) dé
cung cip oxy cho ao nudi

Hién nay, co6 hai kiéu canh quat nudc cho ao nudi tom, quat canh nhua hoac
quat canh 16ng nhim. Quat canh nhya c6 gia ré duoc s dung nhiéu trong cac ho

nudi tom tham canh va ban tham canh vi ¢é nhiéu vu di€ém nhu: cung cap oxy cho
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t6m nudi, tao nén dong chay kich thich sy van dong cta tom, gom chat thai du thira
vao gitra ao... dong thoi gitp thudc, ché pham, hoa chat duoc phan bd déu trong
nuéc ao. Nhung ddi v6i nhitng ao c6 muc nude sdu hon 1,5m thi quat canh nhua
khong tao ra duoc sy chuyén dong cua khdi nudc ting day, giam kha ning oxy hoa
mun bi hitu co do ham luong oxy hoa tan thap & ting day.

Dbi v6i quat 16ng nhim c6 thé ting ham luong oxy hoa tan va tao dong chay
gap 2 1an so v6i quat canh. Thuc té cho thdy quat 16ng nhim c6 thé dua duoc oxy
xudng tang day va phi hop nuéi tom thé chan trang mat do cao. Nhung quat 16ng
nhim chi phu hop ao nudi tom ddy cat, day 16t bat. Néu ao nhiéu bun va mun ba hitu
co, do luc tao dong chay manh, quat 16ng nhim s€ lam nudc ao bi van duc nhanh,
anh huong x4u dén ho hép cta tdbm. Do nhuge diém nhu vay, chi khoang 15% ho
nudi tdbm dung loai quat nay ¢ Bac Liéu.

Hé thdng quat nudc khong nhitng cung cip thém oxy ma con tao dong chay
trong ao nudi gitp thu gom chat thai vao giita ao. Quat nudc con c6 tac dung tranh
hién tuong phan téng vé nhiét d6 va d6 man, tang lugng oxy hoa tan trong ao nuoi.
Thoi gian sir dung quat nude trong ao phu thudc vao tinh hinh cu thé cta ao va kinh
nghiém cta nguoi nuoi. Thong thuong, khi maéi tha, nguodi nudi tdm chi su dung
quat nudc tu khoang 3-4 gioi sdng, nhung sau khoang hai thang nuéi, thoi gian su
dung quat s& ting 1én do lic nay tdm da 16n va luong chat thai di tang 1én trong ao
nuoi.
3.1.5.1. Thirc an va cach cho an

Tét ca ho nudi tdm déu rat cha trong véan dé thirc an cho tom, vi vay cac nong
ho thudng tim hiéu thong tin vé loai, gia ca thirc dn trude khi tha tom. Tuy nhién tiy
theo phuong thirc tiép can thong tin ma cac hd ¢ su chuan bi khac nhau. Két qua
diéu tra da ghi nhan: c¢6 55 ho (81,0%) duoc tap huin vé kién thirc chon thuc an, 13
ho (19,1%) khong dugc tap huin vé kién thirc trén. Cac ho nudi tom thuong bi dong
trong viéc lya chon thure an cho tom. Mac du duoc khuyén cdo cua can bo ky thuat
1a khong nén thay ddi thice 4n lién tuc trong qua trinh nudi, nhung cac hd nudi tém

thuong mua thuc an theo kinh nghi¢m, theo tdm ly ddm dong hodc theo muc do
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quang céo, khuyén mai cua mot loai thirc dn ndo d6. Tuy nhién, két qua diéu tra
cling ghi nhan co6 3 loai thirc an dugc ngudi nuoi lya chon nhiéu 1an luot 1a Grobest
(33%), Cargill (17%) va CP (16%). Céac loai thirc an nay dugc nguoi nudi tom lya
chon nhiéu 12 ngoai do chét luong thirc dn 6n dinh con do ché do khuyén mai tir cac
dai ly thirc an trong thoi gian ho nuéi dang nudi.

Thitc dn cho tom thé chan tring 13 thirc an vién chuyén dung, c6 ham luong
Protein kha cao tir 38-42%, khi tdm nudi dat tir 15 ngdy tro 1én bit dau tip dinh
luong thirc dn qua sang dung cho tom an dé diéu chinh thirc an phu hop. Cac ho
nudi déu thue hién diéu chinh lugng thirc dn theo giai doan phat trién cua tém hodc
diéu chinh theo sy ting giam cta nhiét d6 nudce ao. Nhin chung, thoi gian méi tha
nguoi nudi thuong st dung thire an c¢6 ham lugng protein cao (42%), sau do giam
dan tir thang tha 2 12 40% va ¢ thang tha 3 13 khoang 38%. Tom nudi duoc cho dn
tir 2-5 1an/ngay, nhung tap trung nhiéu nhét 13 4 lan/ngay (72%), 3 lan/ngay (9%) va
2 lan/ngay chiém 13%.

Nhin chung cac bién phap k¥ thuat phuc vu cho nudi tom déu dugc can bo k¥
thuat truyén dat v6i bang nhiéu phuong thirc khac nhau. Tir d6 giup cho nhiéu néng
dan tiép thu dugc nhiéu thong tin hiru ich, chu dong trong san xuét, xir 1y c¢6 hiéu
qua céc rui ro trong qua trinh nuoi tom.
3.1.5.2. Vén dé sir dung thudc bio vé thire vt
Két qua khao sat cho thay c6 49 ho (chiém 72%) 1a sir dung thudc bao vé thyc vat
dé xur 1y nudc trude khi tha nudi va cd dén 19 ho (chiém 28%) 1a khdng sir dung
thudc bao vé thuyc vat. Cac ho nudi cho rang, viéc sir dung thudc bao vé thyuc vat
duoc biét 1a giup tiét kiém chi phi, hoat tinh thudc bao vé thuc vat manh cho tac
dung diét cua cong tdt hon.
3.1.5.3. Vin dé sir dung khang sinh, h6a chat, ché pham vi sinh

Ngoai ra, két qua diéu tra cho thay, c6 dén 51 ho (chiém 75%) biét vé tac dung
cua nhirng san phrflm thudc, hoa chat, ché phém sinh hoc nam trong danh muc cho
phép hoic bi cidm sir dung ctia Bo NN & PTNT, ngoai ra 17 ho (chiém 25%) khong

biét vé cac thong tin ndy. Tuy nhién, khi diéu tra, c6 dén 53 ho (chiém 78%) 1a ¢
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sir dung khang sinh dé phong bénh cho tom nudi va 15 ho (chiém 22%) 1a khong sir
dung khang sinh trong qua trinh nu6i. Nguyén nhan 1a do hoat dong nuoi tom hi¢n
nay dang ddi mit voi nhidu kho khin vé dich bénh, bién dong méi trudong. Dé Gmg
pho voi dién bién bat loi d6, nhiéu ho néng dan nudi tom di chon phwong phap tron
khang sinh dinh ky dé phong bénh cho tom. Mit trai ciia phuwong phap nay 13 ton
lru khang sinh trong san pham thuy san, gdy anh huong dén stc khoe nguoi sir
dung va anh hudng bat loi dén uy tin san pham thay san coa Viét Nam néi chung
cac ho nudi truc tiép noi rieng. Két qua khao sat cong viée trude va trong qué trinh
nuoi tom ¢ Bac Liéu nhu sau (Bang 3.4)

Bang 3.4. Két qua diéu tra hién trang nudi tom thé chan trang & Bac Liéu

TT Ndi dung S6hd  Tylé (%)
1 Chit lwgng nguén nuwéc cip

1.1 Trung binh 37 54,4

1.2 Tot 21 31,0

1.3 Xau 10 14,7
2 Cip va thodt nwdc riéng

2.1 Khoéng 44 64,7

2.1 Cé 24 35,3
3 S dung thuéc béo vé thure vit

3.1 Co 49 72

3.2 Khéng 19 28
4 Sdn phdm thuéc, héa chit, ché phim vi sinh

4.1 Trong danh muc ol 75

4.2  Khong biét 17 25
5 Sty dung khang sinh

51 Co 53 78

52 Khéng 15 22
6 Kiém tra chit lwong nwéc trude khi thi

6.1  Kiémtrala pH, d6 man, d6 kiém va vi khuan 66 97,1

6.2  Khong kiém tra 02 2,95
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3.1.5.6. H¢ s6 thirc in, ning suit va ty 1¢ song clia tdm nudi

Nhin chung ning suat tom nudi phu thudc vao nhiéu nguyén nhan nhu mat
d6 tha, thirc an, bién phap quan 1y va chim séc hang ngay,...Theo két qua diéu tra
cho théy: nang suét tdbm nudi cao nhit thudc vé cac ho tha véi mat do cao hon 80
con/m? va khac biét ( p<0,05) so v&i ning suat tom cia hai nhém mat d6 con lai.
Riéng ty 16 song cua tém gilta cic nhom mat do nudi khéng cé sy khac biét
(p>0,05). Mot diéu dé nhan thay 1a ty 1¢ sdng cua tom giam dan khi mat do nudi
tang, trong do ty 1& song cao nhat (90,8%) thudc vé cac ho tha dudi 60 con/m?, va ty
1€ séng cua tom & cac ho tha cao hon 60 con/m? tom nudi cho ty 1é séng kha cao dat
hon 80% (bang 3.5, hinh 3.3)

Bang 3.5. Ning suit va ty 18 song tom thu hoach theo 3 nhom mat do

Nhém mit d (con/m?) Trung binh

Noi dung

<60 60 - 80 >80

(n=68)

n=12 n=39 n=17
Thirc an (tén/ha/vu) 9,48+3,41%2 12,0+2,98°  159+4,19°¢ 12,46 £3,52
Ty 18 séng (%) 90,848,47%  82,1+10,7% 82,4+103° 85,10 49,82
Nang sut (tin/ha/vu)  7,6842,80°  9,65¢2,30°  133+374° 10,21 +2,94
FCR 1,22 +£0,45 1,24 £ 0,36 1,32 +0,55 1,27+0,45

Cdc gia tri trong cung mot hang mang chir cdi khdac nhau thi khdc biét ¢é y nghia (p<0,05)

100,0

80.0

60,0

Ty 1¢ %

40,0

<60

60-80

B Miat &6
(con/m2)

50.0

70.5

Ty 1& séng
(%0)

90.8

82.1

Hinh 3.3.

Ty 1€ song cua tom nudi theo cac nhém mat do
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Hé s6 thirc an (FCR) ctia tdm thé chan tring trong diéu tra trung binh 1a 1,27+
0,09 v6i ham lugng protein cia thirc an 36-44%. Theo Ta Van Phuong (2016) cho
biét, tom thé chan tring c6 nhu vé Protein thip hon so véi cac loai tom nudi khéc,
do vay khi ting ham luong Protein trong thic an trong pham vi nhat dinh thi ¢6 thé
giam luong tiéu ton thirc dn trong qua trinh nudi. Néu so sanh hé sd tiéu ton thic dn

vo1 mot s6 nghién ctru khac thi nhan thay hé so ti€u ton thirc an trong nghién ciu

nay thap hon (Bang 3.6).
Bang 3.6. So sanh hé s thiic dn trung binh ctia tom thé chan trang v4i nghién ciru khac
SO TT Tén tac gia FCR
1 Lé Kim Long va ctv, 2014 1,41
2 Phung Thi Hong Gam va ctv, 2014 1,32+ 0,08
3 Vo Nam Son va ctv, 2014 1,32+0,08
4 Két qua trung binh ctia nghién ctru 1,27+0,09

Qua két qua diéu tra tinh hinh nudi tom thé chan trang & Bac Liéu c6 thé
nhan dinh: Pa s ho nuoi téom déu duoc tap huin vé k¥ thuat va tuan theo sy hudng
dan cua cic co quan chirc ning vé cong tac chuan bi trudc, trong qua trinh nudi
t6m. Do d6 ty 18 séng nang suit tom nudi kha cao, trong khi hé sé thirc an thip hon
so v6i mot sb noi khac.

3.1.6. Két qua nghién ciru chuyén héa C, N, P trong ao nudi tom

Hién nay ving nudi tdm st tham canh, ban tham canh & Viét Nam it nhiéu
dang bi 6 nhiém, niang suat nudi giam va nhiéu ving nudi tém da bé hoang hoic
chuyén sang nudi déi twong khac nhu tinh Bac Liéu chuyén dan déi tugng tom thé
chan trang thay cho tém si. C6 nhiéu nguyén nhan giy ra 6 nhiém ving nudi,
nhung c6 thé nguyén nhan chinh 1a do lwong chit thai tir thirc an, vi khi nudi tom
mat do cao, thirc an 1a mot yéu té quan trong va chiém ty trong 16n trong tong chi
phi nudi tdm. Nhung c6 thé tré ngai rd nhat ¢ cac khu vuc nudi tdm thé chin tring
& Bac Liéu 1a thiéu hé théng cip tiéu nudc riéng cho cic ao nudi cling nhu van dé

sir dung thudc, hoa chat khang sinh trong trong qué trinh nudi tom kha pho bién.
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Nguyén nhén sdu xa cta van dé nay 1a ngudi nudi chua tuan thu nghiém ngit theo
huéng dan cta cic co quan chuyén mén.

Thue té can ghi nhan 13 luong thirc dn cta tom du thira cting véi chét thai cua
tom ting dan theo thoi gian s& lang dong xudng nén day tao thanh mét 16p bun hiru
co giau dinh dudng. Lép bun day nay 1a méi trudng an chira nhiéu rai ro cho tom
nudi néu khong c6 bién phap xir 1y kip thoi. Két qua khao sat vé mirc do tich liy va
chuyén héa C, N, P trong cac ao nudi tom thé chn tring tai Bac Liéu duogc thé hién
o (Bang 3.7).

Bang 3.7. Tong luong va ty 16 C, N, P tich lily trong ao va tdm qua vu nudi

Mat dd nudi (con/m?)

No¢i dung <60 (n=12) 60-80 (n=39) >80 (n=17)
Kg/ha/vu % Kg/ha/vu % Kg/ha/vu % %
C. tir thue an 3.847+1.368 100 4.888+1.224 100 6.410+1.693 100
C. tich luy vao tom 699+254  18.17  879+210 17.98 1.208+340 18.84 18.33
C. ton trong a0 3.148+1.124 81,82 3.989+1.022 82,01 5.177+1.367 80,76
N. tur thirc an 706251 100 897+225 100 1.177+311 100

N.tich lily vao tom 220£79,90 31.16 276+66,00 30.76  360+107 32.28 31.40
N. ton trong ao nudi 484175 68,98  619+162 69,23  796x209 67,71

P . tir thtrc dn 166+59,00 100 211+5290 100  277+73,00 100
P. tich Ity vao tom 21,2+7,65 12.77 26,5+6,35 1255 36,6+10,20 13.21 12.84
P .ton trong a0 nudi 143+51,50 87,34 184+46,70 87,20 237+63,30 86,64

Ghi chii: Céc gid tri trinh bay trong (Bang 4.7) & gia tri trung binh va dj léch chudn

Céc gia tri trinh bay trong bang cho thdy luong C, N, P tich lily trong ao va
lugng C, N, P dugc tom tich lily tang theo mat d§ nuoi, cu thé nhu sau;

3.1.6.1. Chuyén héa Cacbon (TOC) trong ao nudi tom

C6 nhiéu ngudn cung cip TOC dau vao cho ao nudi tdm nhu: thirc dn, ngudn
nudc va con giéng. VAt chét hitu co cling c6 thé tham nhap vao ao qua sy x6i 16
thanh ao hay mwa chay tran, ngoai ra con c6 ngudn ndi tai 1a dat ddy ao nudi. Mot
s6 két qua nghién ctru kha ning tich liy TOC vao trong tom rat thip so véi tong

lugng TOC dau vao va kha nang tich lily ciing thay ddi theo mua.
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Két qua qua phén tich su chuyén d6i Cacbon trong cac ao nudi tom thé chan
trang - Bang 3.7 di cho thiy, muc d6 tich lity Cacbon tir thirc an vao tdm nubi ¢ 3
nhém mat d6 nuoi twong duong nhau va dao dong tir 17,98 -18,84%. Lugng con lai
tich lily trong méi trudng ao nudi khoang 86,64-87,34%. Luong Cacbon nay co thé
dugce chuyén hoa trong nhiéu thanh phan khac nhau trong méi truong nude, nhu
dang Cacbon v6 co hoa tan (CO,, HCO3, CO3?), Cacbon hitu co duoc vi sinh vat
hap thu va chuyén hoa, phan khac lang dong vao nén day.

Theo Ta Vian Phuong (2006) tdm st chi ¢ thé tich lily vao co thé tir nguon
Cacbon cua thirc an khoang 10,1% & mua néng va 16,1% ¢ mua mua, nhu vay s€ co
khoang 89,9% va 83,9% vat chat hitu co ton tai trong méi truong ao nudi. Tac gia
Shukri va ctv (2011); Sareban va ctv (2012) ciing nhan thay kha ning chuyén d6i
ngudn Cacbon tir thitc dn vao co thé cua tom phu thudc vao nhiéu yéu to nhu kich
¢ tdm nudi, chat luvong moi truong nudi va dic biét 1a thanh phan thirc an. Trong
truong hop tot nhat, thi tdm ciing chi ¢6 kha ning chuyén hoa khoang 20-22%
nguodn Cacbon thtrc dn vao trong co thé. Tir sy so sanh nhu vay, c6 thé nhan dinh
rang mirc do chuyén héa ngudn Cacbon tir thirc dn cta tom thé chan tring nudi
trong ao dat & Bac Liéu ciing twong tu nhu mot s6 loai tom nudc man khac va cac
loai thtrc 3n ndéng ho str dung di dap tng dugc nhu cau dinh dudng cta tom nudi.

3.1.6.2. Chuyén héa Nito trong ao nudi tom

Qua bang 4.7 cho thay, ty 1é Nito tom tich liiy duoc ¢ 3 nhom mat do nudi lan
luot 1a: 31,16%, 30,76% va 32,28%, luong Nito con lai ton trong méi trudng ao
nudi khoang 68,98%, 69,23% va 67,71%. Lugong Nito ton trong ao cé thé duogc
chuyén hoa thanh cac dang vat chit khac nhau ctia moi truong: Nito vo co hoa tan,
Nito hiru co hodc duoc vi sinh vat hap thu va chuyén hoa tiép.

Két qua nghién ctru ctia Ta Van Phuong (2006) cho biét lwong Nito cia thirc
an dugc tom st chuyén héa thanh Nito clia tom vao mua mua 1a 15,6% va mia nang
la 24,8%. Tuong tu nhu vay, Usui va ctv (2006) ciing cho rang chi c6 khoang 23-
30% Nito chuyén hoa tir thirc an va trong tom, luong Nito cua thirc dn ton trong

moi truong ao khoang 67,71-69,23%.
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3.1.6.3. Chuyén héa Phospho trong nudi tdm

Qua bang 3.7 cho thay luong Phospho ton (143-237 kg/ha/vu) trong ao cao
hon nhiéu so véi lugng Phospho dau ra (21,2-36,6 kg/ha/vu). Lugng Phospho tdm
hap thu 1an luot & 3 nhom mat do 1a: 12,77%, 12,55% va 13,21% phan con lai ton
luu vao moi truong: 87,34%, 87,20% va 86,64%.

Theo Ryther va ctv (1971) trong ao nudi tdm, Phospho tir thirc dn chiém
khoang 70-91% trong tong Phospho dau vao, trong khi dé tdm chi c6 thé hap thu va
chuyén hoa cho co thé tir 10-13%. Ngoai ra, theo Kittiwanich va ctv (2012) vao
mua niang, tom hap thu dugc khoang 13% Phospho con vao mua muwa khoang 18-
20%. Theo két qua nghién ctru Vuong Trong Quy (2006) cho thdy ham luwong
Phospho tich trir trong thit tom sU tir 15,6% - 22,6%, phan con lai ton trong nén day
hodc trong nudc ao.

3.2. Két qua nghién ciru sy chuyén héa C, N, P trong ao thwe nghiém nudi
tom thé chan tring thim canh khong 16t bat, khong thay nwéc ¢ mat do 50
con/m?2 va 100 con/m?

Ngay nay, tdm thé chan trang c6 thé nudi véi mat do rat cao (300-500 con/md)
va nang suat tdm nudi rat cao nhung kém theo d6 phai ting dung cac bién phép k¥
thuat tién tién dé xtr Iy moi truong va trang thiét bi k§ thuat tién tién phuc vu cho
qua trinh nudi. Nhu vay, chi phi dau vao rat cao vuot qua kha niang dau tu cua da s6
ho nudi tom & Bac Liéu. Xuat phat tir thuc té khao sat tinh hinh nuéi tom thé chan
tréng & Bac Liéu, hai mat d6 nudi 50 va 100 con/m? trong ao dat khong 16t bat dugc
luan an thuc hién va két qua nghién ciru dugce trinh bay tiép dudi day.

3.2.1. Bién dong mot so yéu t6 mdi trwong trong ao nudi

3.2.1.1. Bién ddng nhiét o (°C), pH giira hai mat dd nudi tdm

Nhiét d6 13 mot trong cac yéu td sinh thai quan trong cho qué trinh trao ddi
chit cua sinh gioi néi chung, riéng ddi véi dong vat thuy sinh thi nhiét d0 nudc
dong vai tro dic biét quan trong (Kim Vin Van, Doan Thi Nhinh, 2019; D6 Thi
Thanh Huong, Nguyén Vin Tu, 2010). Két qua xac dinh nhiét do tai cac ao nuodi
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t6m thé chan tring khong thay nudc tuong ddi on dinh va dao dong tir 27,0-30°C &
ca hai mat do nudi (50 con/m? va 100 con/m?).

Bang 3.8. Sy bién dong nhi¢t d6 va pH gitra 2 mat do tom nudi

, Mt dd 50 con/m? Mat do 100 con/m?
Thong so0 _ < , ;
Sang Chiéu Sang Chiéu
Nhiét d6 (°C) 28,0+0,35 29,5+0,34 27,2+0,75 28,9+0,97
pH 8,11+0,15 8,58+0,11 8,43+0,27 8,73+0,22

Theo Nguyén Khac Hudng (2007) cho rang tdm thé chan tring cé thé chiu
dugc pham vi nhiét d6 tir 14-35°C, sinh truong t6t ¢ nhiét tir 23-30°C, nhiét do t6i
ru 14 26-29°C nhung bién do bién doi khong qua 5°C trong ngay/dém (Boyd va ctv,
2002; Kim Van Van va ctv, 2019).

pH trong cac ao nudi gitra 2 nghiém thirc trong sudt qua trinh nudi khong co
su khac biét (p>0,05) va dao dong tu 8,0-9,0 thé hién tinh kiém manh. pH & nghiém
thire tha nudi 100 con/m? c¢6 ting vao budi chiéu (pH: 8,73), nhung cling chua vuot
qua gi6i han pH cao nhat (pH: 11) c6 thé gay chét cho sinh vat, néu pH ting s& lam
tang tinh doc ciia NH3 (V6 Nam Son va ctv, 2014). Nhiéu nghién ciru vé anh hudng
ciia pH t&i doi sdng cia tom bién néi chung déu cho rang: pH 7,3-7,9 1a gia tri
thuan loi nhat cho su sinh trudng cua tom (Williams va ctv, 1996; Chanratchakool
va ctv, 2002; b Thi Thanh Huong va ctv, 2010).

3.2.1.2. Bién dong dd6 min, do kiém giira hai mat dd nudi tom

Toém thé chan tring c6 thé nudi trong nudc dd man tir 0,5-45%o, tdm sinh
truong va phat trién tt tir 7-34%o, nhung t6i wu & do min khoang 10-15%o (tir két
qua khao sat thuc té tai dja phuong). Tom nudi c6 d6 min cao hon 30%o thudng bi
bénh dém tring, bénh dau vang (Chanratchakool va ctv, 2003). Qua qué trinh theo
doi trong khoang thoi gian thuc nghiém nudi tom trong cac ao cho thay khi nudc ao
nudi c6 do man thip hon s& lam tom bi coi, mém vo va ty 1& sdng thap, tom co thé
phat trién tot & 6 man 3%o khi dat khdi lwong 10-12g.

Po kiém cua nude 1a tong ham luong Cacbonate va Bicacbonate, chiing c6

vai tro nhu hé dém trong nuédce do ching c6 kha ning 6n dinh duoc pH.
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Bang 3.9. Sy bi¢n dong cac yeu to do man va do kiém gitra 2 mat do tom nudi

Théng s6 Mat do 50 con/m? Mat do 100 con/m?
DPJ man (%o) 25,140,342 27,0£0,492
Do kiém (mg CaCOs/L) 194+4,352 183+23,52

Po kiém cac ao nudi tom trong nghién ctru ndy dao dong tir 183-194 mg
CaCOs/L, day la diém kha thuén loi cho viéc tao vo méi, tranh hién tuong bénh
mém v6 dong thoi giup on dinh pH trong ao nudi. Tuy nhién, khi do kiém qua cao
c6 thé gay nén hién tuong khoé 16t xac. Theo mot s6 két qua nghién ctru, thi d6 kiém
trong ao nudi tdm thé chan tring nén cao hon 80mg CaCOs/L (Casillas-Hernandez
va ctv, 2007; Chau Tai Tao va ctv, 2016). Theo Boyd va ctv (2002) thi d6 kiém
trong ao nudi co su bién dong nhat dinh va thuong gia ting vao cudi vu nudi. Co thé
st dung do kiém nhu 12 mot trong cac chi tiéu danh gia sy phat trién cta vi khuan
trong nude, khi do kiém giam, thi vi khuan ty dudng di tiéu thu mot lugng kiém
nhu 13 str dung nguén Cacbon tir d6 ¢6 thé 1am cham tién trinh 6 nhiém nudc.

3.2.1.3. Swr bién dong ham lwong TAN giira hai mat dd nudi tom

Trong qué trinh nudi ham lwong TAN c¢6 xu hudng ting dan & ca 2 nghiém

thitc mat do. O nghiém thirc 100 con/m? ham lugng TAN ting twong ddi déu, (tir
0,59-0,89 mg/L) it bién dong va khong co sy khac biét (p>0,05) sudt qua trinh nuoi.
Nguyén nhan c6 thé do ao nudi 100 con/m? c6 mat do tio cao hon (luong
Chlorophyl-a: 1.153 ug/L), kha nang hap thu NH4* cao tir 6 ham lugng TAN thap
hon so v4i mat do 50 con/m? (Bang 3.10).

O nghiém thtrc nuéi 50 con/m?2, ham luong TAN ting cao & thdi diém 60 ngay
nudi (2,12 mg/L) va c6 su khac biét (p<0,05) so v&i nhitng thoi diém trudc do.
Nguyén nhan c6 thé do tao tan (sau 45 ngay nudi) va su phan hiy cia tio & nén day
la nguyén nhan ham luong TAN ting cao & ngay 60. Diéu nay c6 thé minh ching
bang ham luong Chlorophyl-a ¢ nghiém thtc c6 mat dé 50 con/m? thip hon so véi
ham lugng Chlorophyl-a ¢ mat d6 100 con/m? (116 pg/L so vai 1.153 pg/L). Rat co

thé do hién tuong tao tan ling xudng ddy lam cho lugng oxy hoa tan giam, tir do
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anh hudng to1 sy hoat dong cua vi khuan nitrat héa. Vi mét trong céac dicéu kién can
cho su hoat dong ctia vi khuan nitrat héa can oxy hoa tan cao.

Bang 3.10. Su bién dong ham lugng TAN gilra 2 mat do tom nudi

} Mat dé Mat do
Thong so Don vi tinh
50 con/m? 100 con/m?
Ngay 1 mg/L 0,35+0,18% 0,23+0,18?
Ngay 15 mg/L 0,45+0,10% 0,430,162
Ngay 30 mg/L 0,66+0,112 0,55+0,20°
Ngay 45 mg/L 0,87+0,83? 0,83+0,38°
Ngay 60 mg/L 2,11+1,08° 0,89+ 0,79°

Cdc gid tri ¢6 cac ky tw khac nhau trén cing 1 hang biéu thi sw khac biét ¢6 v nghia thong ké (p<0,05)

Theo Boyd (1990; Jenneman va ctv (1986) cho rang ham luong TAN thap
hon 2 mg/L khong anh huéng dén tom nudi. Nhu vay ham luong TAN & céc
nghiém thtrc nay van nam trong gidi han cho phép.va phu hop cho sy phat trién cia
tom.

3.2.1.4. Bién dong ham lwong Nitrite giira hai nghiém thirc nudi tdm

Ham lugng Nitrite (NO2") sinh ra tr qua trinh oxy héa ammonia (TAN) dudi
tac dong cua vi khuan Nitrosomonas, vi vay khi ham lugng Nitrite tdng thi ham
lugng TAN lai giam va mat d6 vi khuan nitritrat hoa trong ao tang. O giai doan dau
tha nudi, do nuéc ao con nghéo dinh dudng, hoat dong cia vi khuan Nitrosomonas
chua cao, cdng vdi cac vat chét hitu co trong ao con it, nén ham lugng Nitrite tuong
d6i thap sau d6 luong Nitrite ting 1én va bién dong theo su bién dong ctia TAN
(Boyd, 1998, Fourooghifard va ctv. 2018).

Két qua nghién ciru cho thdy ham lugng Nitrite luon duy tri & mirc thap va
khong c6 sy khac biét gitta hai mat do nudi (50 va 100 con/m?). Tuy nhién, tir sau
45 dén 60 ngay tha nudi, ham luong Nitrit & mat o 100 con/m? ting va khac biét
(p <0,05) so cac thoi diém trude d6. Nguyén nhan cé thé do lugng thic dn du thira,
chat thai cia tom ¢ mat d6 100 con/m? ting nhanh. Ngoai ra ciing ¢ thé do mirc do

chuyén hoa TAN thanh NO2 & nghiém thtrc nay cao hon (Bang 3.11).



Bang 3.11. Bién dong Nitrite giita 2 méat do tom nuoi

) Mat do Mat do
Thong so Pon vi tinh
50 con/m? 100 con/m?
Ngay 1 Mg/L 0,07%0,02° 0,040,006 2
Ngay 15 Mg/L 0,06+0,23 0,050,006 2
Ngay 30 Mg/L 0,070,032 0,11%0,03
Ngay 45 Mg/L 0,07+0,006 2 0,20%0,05°
Ngay 60 Mg/L 0,08+0,022 0,51+0,24"

Cac gid tri ¢6 cac ky tw khdc nhau trén cing 1 hang biéu thi su khdc biét ¢6 v nghia thong ké (p<0,05)

Nitrite (dang Nito c6 doc tinh dbi véi thiy sinh vat) ¢ trong thuy vuc 1a do
qua trinh Nitrit hda va phan Nitrate hoa. Theo Boyd (1998) ham lugng Nitrite trong
ao nudi khong nén vuot qua 10 mg/L. P6i chiéu v6i cac nhan dinh trén thi ham
luong Nitrite trong ao nudi & nghién ctiru nay kha thap, khong c6 anh hudng xau téi
su sinh trudng cua tom thé chan tring trong ao nudi.

3.2.1.5. Bién dong ham lweng Nitrate giira hai mat do tdm nuoi

Két qua nghién ctru d3 thu duoc ham luong Nitrate ¢6 xu huéng ting dan vé
cudi thi nghiém, nhung do kha ning khoang hoa tot hon nén lugng Nitrate trong
nghiém thirc nudi mat do 50 con/m? ting nhanh hon so véi nghiém thirc nudi 100
con/m? (Bang 3.12). Tuy nhién ham lugng Nitrate & mat d6 nudi 50 con/m? chi ting
nhanh va c6 su sai khac (p<0,05) v6i ham lugng Nitrate trude d6 tir thoi diém 45
ngay dén 60 ngay nudi. Nguyén nhan cé thé do sy hoat dong cia vi khuin
Nitrobacter ¢ ao nudi mat o cao (100 con/m?) thap hon nén kha ning chuyén hoa
tir Nitrite thanh Nitrate & nghiém thizc 100 con/m? nudi thap hon. Ngoai ra, nguyén
nhan co6 thé do anh hudng boi pH cao (Bang 3.8) da wc ché sy phat trién cia vi
khuan Nitrobacter nén ham lugng Nitrite it dugc chuyén héa thanh Nitrate ma vin
tich lily & dang Nitrite ¢ day ao.

Ham lugng NO3™ & cac nghiém thuc c6 ham luong dao dong tur 0,35-5,23
mg/L va c6 su khac biét & cudi thi nghiém (p<0,05). Burford (2002); Kittiwanich
(2012) va Lé Viét Diing (2018) cho rang ham lwong NOs thich hop trong ao nudi
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thuy san la khoang 10 mg/L. Nitrate la dang Nito vo co it doc trir khi ham luwong
vuot qua 100 mg/L (Timmons va ctv, 2002).

Bang 3.12. Su bién dong ham lugng Nitrate gitta 2 mat do tom nudi

Mat d¢ 100

Théng sb Pon vi tinh Mat d6 50 con/m?
con/m?
Ngay 1 Mg/L 0,350,132 0,440,132
Ngay 15 Mg/L 0,640,162 0,52+0,132
Ngay 30 Mg/L 1,63+0,542 1,74+0,09°
Ngay 45 Mg/L 2,53+0,16° 0,93+0,092
Ngay 60 Mg/L 3,24+1,85" 1,92+0,722

Cdc gid tri ¢6 cac ky tw khac nhau trén ciing 1 hang biéu thi sw khac biét c6 y nghia thong ké (p<0,05)

Nhu vay, ham luong Nitrat clia nghién ctru ndy déu nam trong khoang phu
hop cho sy phat trién cua tom thé chan tring.

3.2.2. Bién dong ham lwgng C, N, P trong ao nudi

Rat nhiéu tac gia nghién ciru van dé nay déu cho rang su tich lily vat chat dinh
dudng trong ao nudi ting dan theo thoi gian nudi 1a diéu tit yéu. Mirc do bién dong
ctia chiing ciing dién ra kha phirc tap va phu thudc vao nhiéu yéu to nhu muc do sir
dung cua sinh vat, diéu kién thuy 1y, thiy hoa méi truong. ..

3.2.2.1. Bién dong ham lwgng TOC (tong Cacbon hiru co)

Két qua nghién ctru ghi nhan cho thiy tong ham luong Cacbon hitu co (TOC)
& ca hai nghiém thirc ting cham va khong cé sy khac biét tir luc tha dén 30 ngay
tudi, tuy nhién ham luong Cacbon hiru co bt dau ting nhanh sau 45 ngay nudi va
ham luong TOC & nghiém thirc 100 con/m? cao hon (p<0,05) so v4i nghiém thirc 50
con/m?. Két qua nghién ctru da ghi nhan sy tich liy TOC & mat do 100 con/m?
nhanh hon khoang 15 ngay so v&i mat do 50 con/m? va mirc do tich liiy TOC &
nghiém thirc nay ting nhanh hon vé cubi vu. Nguyén nhan chinh c6 thé do tom
khong str dung hét luong thirc an hing ngy.

Theo Burford va Longmore (2001); Carvalho (2009) ciing cho rang TOC c6 tir

ngué)n thuc vat khac nhau s& cho mirc d6 tiéu hoa rit khac nhau béi ham luong
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Celulose cua chiing. Ngoai ra, qué trinh khoang hoa vt chét hitu co ling dong trong
nén day con phu thudc vao su hoat dong cua vi khuan.

Bang 3.13. Sy bién dong téng ham TOC giita 2 mat do tom nudi

) Mat do Mat do
Thong so Pon vi tinh

50 con/m? 100 con/m?
Ngay 1 mg/L 30,7+10,90% 38,2:+13,00%
Ngay 15 mg/L 38,9+1,32° 46,15 24
Ngay 30 mg/L 57,5+5,46° 57,742,632
Ngay 45 mg/L 68,941,322 93,5+6,54°
Ngay 60 mg/L 104,2+23,1° 169,6+38,0°

Cdc gid tri ¢6 cac ky tw khac nhau trén cing 1 hang biéu thi su khac biét ¢6 v nghia thong ké (p<0,05)

Nén day nhiing ao nudi tham canh, tich ty nhiéu chat thai va sy thoang khi
khong tot thi qua trinh phan hity chét hitu co xdy ra chdm hon, tir d6 ham luong chét
hitu co tich tu ngay cang tang (Ikemoto, 2008; Mude, 2014; Ta Van Phuong 2006
va 2016). Lién quan dén van dé phan hay, khoang hoa cac chét hitu co tich tu trong
ao nudi 1a ty 16 C:N c¢6 trong thirc an. Nhiéu nghién ctru thiy rang thiy néu ty 18
C/N dao dong tir 20:1-30:1 thi qué trinh khoang hoa dién ra nhanh hon (Boyd,
2009; Burford, 1998). Dya vio nhan dinh trén thiy rang thirc an Cargill st dung
trong nghién ciru nay c6 ham luong TOC tai thoi diém 60 ngay kha cao (khoang
158 mg/L) gap khoang 20 1an so vé6i tong TN (khoang 6,8mg/L-Bang 3.13; Bang
3.14) da giup khoang héa Nito v6 co trong ao nhanh hon.

3.2.2.2. Bién dong ham lwong Nito giira 2 mat do nudi tom

Trong cac ao nudi tham canh thi Nito thuong ting cao vé cudi vu nudi, d6 1a
do lugng thirc dn du thira va lugng chat thai cta tdm nudi ngdy cang ting lén. Ham
luong Nito trong cac ao nghién ctru nay dao dong tir 2,19-6,78 mg/L va c6 khuynh
huéng ting vé cudi vu nudi (Bang 3.14) va ham lugng Nito tich liy trong ao nudi
tom & mat do 100 con/m? ludn cao hon mat dd ao nudi 50 con/m?.

Nhu vay, ¢ hinh thirc nuéi tom mat dd cao, thi mirc do tich liiy Nito trong ao
ty 16 thuan véi mat do nudi, lugng thire an cung cp hing ngay. Cac nghién ctru cho

thiy & cac md hinh nudi tdm st tham canh, sir dung thtrc dn cong nghiép néu thu
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dugc 1.000 kg tbm thi ciing dua ra moi truong khoang 113,8 kg N va 31,4 kg
Phospho (Alongi va ctv, 2000; Gross va ctv, 2004; Funge-Smith va ctv, 1998).
Bang 3.14. Bién dong TN giira 2 mat d6 tom nudi

} Mat d Mat dé
Thong so Don vi tinh
50 con/m? 100 con/m?
Ngay 1 mg/L 2,53+0,292 3,86+0,96"
Ngay 15 mg/L 2,79+0,15° 3,48+0,36"
Ngay 30 mg/L 2,80+0,16° 4,55+0,67"
Ngay 45 mg/L 2,19+0,122 5,49+0,47"
Ngay 60 mg/L 5,43+1,63? 6,78+1,21°

Cdc gid tri ¢6 cac ky tw khac nhau trén cing 1 hang biéu thi su khac biét ¢6 v nghia thong ké (p<0,05)

Tir két qua nghién ctru cho thay khi ting mat d6 tom nudi thi ham luong Nito
cling ting dang ké. Khi so sanh luong Nito giita 2 nghiém thirc, thi nghiém thtc 100
con/m? c6 luong Nito tich lily cao hon so v4i nghiém thirc 50 con/m?, nhung su
khac biét (p<0,05) vé ham lugng Nito gilta hai mat d6 nuoi chi rd rang tir ngay nudi
thar 30 tro di.

3.2.2.3. Bién dong Phospho giira mat d9 nudi tom

Két qua phan tich (Bang 3.15) cho thiy ham lugng 1an ¢ cac ao nudi bién dong
kha 16n, tuy nhién ludn duy tri & mic thap (0,29-0,78 mg/L) va c6 sy khac biét
(p<0,05) gifta 2 nghiém thirc. O nghiém thtrc nudi 100 con/m? & thoi diém 60 ngay
nudi ham lugng tong 1an cao hon c¢6 ¥ nghia (p<0,05) so véi thoi diém 30 ngay
nudi. Trong ao nudi, dac bi¢t co dod kiém cao kha nang hép thu va két tia POs*>
(Boyd, 1998) diéu nay gitip 1am sang to ham lugng lan trong nudc ¢ nghiém thirc ¢6
mat d6 nudi 100 con/m? cao hon nghiém thitrc c¢6 mat do 50 con/m2 Két qua nay
phu hop véi nghién ctru cia Nguyén Thanh Long va V& Thanh Toan, (2008) trong
a0 nudi tom st tham canh & cudi vu nudi ham lugng lan tong dao dong tir 0,43-0,54
mg/L.

Theo nghién ctru cua Smith-Funge va Briggs (1998) trong d6 lugng phospho
tich Iy trong nudc khoang 38% (Martin va ctv, 1998); 47,2% (Paez-Osuna va
ctv,1999).
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] Mat do Mat do
Thong so Pon vi tinh

50 con/m? 100 con/m?
Ngay 01 mg/L 0,29+0,05? 0,47+0,40°
Ngay 15 mg/L 0,30+0,09° 0,53+0,06"
Ngay 30 mg/L 0,36+0,20? 0,64+0,07°
Ngay 45 mg/L 0,40+0,08? 0,75+0,08"
Ngay 60 mg/L 0,59+0,10? 0,78+0,07°

Cdc gia tri co cac ky tw khac nhau trén cung 1 hang biéu thi sy khdc biét co y nghia thong ké (p<0,05)

Ham lugng phospho tich lily trong ao nudi phu thudc rat 1én vao mat do nudi,

kha nang khoang héa thanh ham lugng 1an dé tiéu va mat d6 tao phat trién.

3.2.2.4. Tang trudng va ty 1¢ song trong ao nudi & 2 mat do 50, 100 con/m?

T (Bang 3.16) cho thiy tdc d6 ting trudng tuyét dbi vé khdi luong cia tom

nudi ¢ 2 mat do trung binh luot: 0,12 gram/ngay va 0,15 gram/ngay va khong cé su

khac biét (p>0,5), nhung toc do sinh truéng cua tom ting nhanh tir sau 30 ngay tha
dén khi thu hoach (Hinh 3.5). Khéi luong trung binh cua tdm ¢ 2 mat do 50 va 100

con/m? & thdi diém thu hoach lan luot 1a 7,13 gram/con; 8,92 gram/con.

Bang 3.16. Tang trudng va ty 1é sdng clia tom nudi & 2 méat do tom nuodi

Mat d¢ Mat d¢
Chi tiéu
50 con/m? 100 con/m?
Tdc do tang truong (g/ngay) 0,12+0,08 0,15+0,03
Ty 18 séng (%) 75+0,012 65+5,03?
Kich c¢& tom thu hoach (g/con) 7,13+0,05 8,92+1,51
Ning suat (Kg/ha/vu) 2.672+20,3? 5.817+1,19°
Hé sb chuyén hoa thirc an (FCR) 1,27+0,032 1,3+0,108

Cac gid tri trong cung mot hang mang chit cdi khac nhau thi khdc biét ¢6 y nghia (p<0,05)

Ty 1¢ sdng ctia tom nudi & hai nghiém thirc khac biét khong ¢ y nghia thong

ké (p>0,05), mic du ty 1& song thuc té khi thu hoach cua tdm nudi & mat do 50

con/m? cao hon so véi ty 1& sdng cua tom & mat do 100 con/m?. Khi so sanh véi ty

1¢ séng cua tdm & cic hd nudi tom thé chan tring tai Bac Liéu la 70-75% trong
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(cing nam -S& NN & PTNT tinh Bac Liéu, 2014) thi ty 1é séng cua tdom nudi trong
nghién ctru nay chap nhan dugc (65-75%).

Hinh 3.4. Tém thu hoach tir két qua thuc nghiém
Hé s6 thie an (FCR) cua tom trong nghién ctru nay twong dbi thap (1,27-
1,30) va niang suit tdm nudi: 2.672+20,3kg/ha (mat do 50 con/m?); 5.817+1.193
kg/ha (mét do 100 con/m?). Trong khi d6 néu nudi trong ao nhu da s ngudi dan thi
ning sut tom nudi thudng dao dong trong khoang 2.500-4.500 kg/ha/vu va hé sb
thirc an FCR trung binh 1,3-1,4.
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Qua nghién ctru két qua ciing twong dwong véi hé sé thirc dn cua tom thé
chan tring nudi tai Quang Nam 1a 1,32+0,08 (Nguyén Duy Quynh Trim va ctv,
2017; Ta Van Phuong va ctv, 2014) (Hinh 3.4; Hinh 3.5).

3.2.3. Su tich liiy vat chat C, N, P trong ao dit qua vu nudi

3.2.3.1. Sur tich liiy tong vat chit hiru co (TOC) qua vu nudi

Két qua nghién cuiu da xac dinh duogc: O mat d6 50 con/m? thi téng luong
Cacbon hitu co dau vao: 1.751 kg/ha trong d6: tong lwong Cacbon trong nudc:
400kg (22,84%), Cacbon tir dat: 22,4kg (1,28%) va Cacbon tir thirc an: 1.328kg
(75,84%). O mat d6 100 con/m? thi téng lugng Cacbon dau vao: 3.867 kg/ha, trong
d6 Cacbon c6 trong nudc: 497kg (12,85%), Cacbon tir dat: 361kg (9,14%) va
Cacbon tir thirc dn: 3.024kg (78,50%). Nhin chung tong luong Cacbon hitu co ton
tich trong ao & nghiém thirc 50 con/m? ludn thap hon va khéac biét (p<0,05) so véi
nghiém thirc 100 con/m? (Bang 3.11). Piéu nay hoan toan hop 1y vi ngoai mat do
nudi cao hon thi lwong thirc dn trong qua trinh nudi ludén cao hon khoang 2 1an so
v6i nghiém thirc 50 con/m2 Boyd (1995); Carvalho, va ctv (2009) cho rang muc do
t6n tai cacbon hitu co trong ao phu thuéc vao nhiéu nguyén nhan nhu ngudn vat
chat hitu co ndi tai, tir bén ngoai xam nhap vao, kha niang phan hay cia vi sinh vat.
Nhitng ao khong duoc nao vét thuéng xuyén, s& ton tich 16p bun hiru co day thi
lugng vat chit hitu co s& cao. Nhu vay rat c6 thé luong cac bon hitu co trong ao
nudi tom cua nghién nay da ton tai trong cac vu nudi dé6 ma khong duoc loai bo triét
dé trude khi tha tom. DAy co thé 12 nguyén nhan ham luong TOC ban ddu trong dat
day cao.

Ttr tong vat chit Cacbon hitu co ban dau, tom thé chan tring di tich lity luong
Cacbon vao co thé 1an luot 13,9% & mat d6 nuodi 50 con/m? va & mat do 100 con/m?
14 16,1%. Ham luong Cacbon ton lai trong nghiém thirc 50 con/m? 1a 1.508kg (trong
d6 ton trong nude: 1.102kg (62,9%), ton trong dat: 406kg (23,2%). Tuong tu nhu
vy, & nghiém thire 100 con/m?, tong lugng Cacbon ton trong ao: 3.258kg trong do
t6n trong nudc 52,6% va ton trong dat 31,6%. Nhu vy, trong qué trinh nudi, ham

lugng Cacbon tich lily trong ao déu ting & ca hai mat do tom nudi.
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Béang 3.17. Tich lity Cacbon cta 2 mat do tom nuoi khac nhau

Mat do 50 con/m? Mat do 100 con/m?
Noi dung
Kg/ha/vu % Kg/ha/vu %
TOC dau vao 1.751+1712 100  3.867+893° 100
Tir nude ban dau 400+1422 22,84 497+1692 12,85
Tir dat ban dau 22,443,292 1,28  361+144° 9,13
Tir tom gidng 0,10+0,012 0,07+0,022
Tur thire an 1.328+38,42 75,84 3.042+775° 78,50
TOC vao tbm 2432652 13,90 623+162° 16,91
TOC ton trong ao 1.508+1692 85,30 3.258+746° 83,60
- Ton trong nudc va tang  1.102+21,6° 62,90 2.035+456° 52,60
S0 véi ban dau vao 2,75 lan Tding 4,09 lan
-Tén trong dét va ting 406+183° 23,20 1.223+906° 31,60
S0 vdi ban dau vao 18,12 lan 3,38 lan

Ghi chl: Cdc gid tri cing hang mang chit cdi khéc nhau thi khac biét c6 y nghia (p<0,05)
Tuy nhién, so v6i ham lugng Cacbon trong nudc ban dau thi luong
Cacbon trong nudc sau khi thu hoach & mat do 50 con/m? thép hon so v&oi1 mat do
100 con/m? véi cac gia tri 2,75 lan va 4,09 lan. Tuong tu nhu vay, su tich liy
cacbon trong dét ciing tang 18,12 1an va 3,38 lan twong ng v4i hai mat do 50 va
100 con/m2. S& di muc do tich liy cacbon trong nén day & mat do 50 con/m? cao
hon so v6i mat do 100 con/m? 1a do mat do tha thép, tom khong tan dung hét thirc
an thira lang xudng day trong khi d6, néu ciing mot ty 18 thirc an so véi khéi luong
tdm nudi, thi nudi voi mat do cao hon (100 con/m?) tdm c6 kha ning tin dung thirc
an thira ¢ tang day tot hon (Bang 3.17) dan dén lugng cacbon ton tich thap hon.
3.2.3.2 Sw tich lily Nito' (TN) qua vu nudi
Két qua nghién ctru sy tich lily Nito trong ao nudi tom thé chan tring da ghi
nhan c6 sy khac nhau (p<0,05) vé mirc do tich Ity Nito trong ao nudi. Téng lugng
Nito dau vao & mat d6 nudi 50 con/m% 394 kg/ha (trong d6: Nito tir thirc an: 240 kg
=~ 60,91%, Nito tir dat: 121 kg = 30,71% va tir nudc: 32,8 kg = 8,32%) con & mat do
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100 con/m2: 776 kg/ha (trong dé: lugng Nito ctia thirc an: 549 kg ~ 70,74%, cua dat
177 kg =2 2,8% va tr nude 50,2 kg = 6,47%).
Béang 3.18. Tich lily Nito cua 2 mat d§ tom nudi khac nhau

50 con/m? 100 con/m?
Noi dung
Kg/ha/vu % Kg/ha/vu %
TN diu vao (t.in, dit, nuée...) 394+1592 100 776179 100
TN. tlr nude 32,843,667 8,32 50,2+12.4° 6,47
TN tir dat 121+16,78 30,71  177+24,8° 2238
TN tir tom gidng 0,02+0,00% - 0,04+0,00% -
TN tir thirc &n 240+6,70® 60,91  549+151° 70,74

TN dau ra (tich lily vao tom) 73,443,492 18,62  175+395° 22,6

TN ton so véi diu vao 320+19,12 81,20  601+140b 77,40
Trong do: ton trong nudc (tang  65,1£19,5% 16,50 81,4+145% 10,50
SO vdi ban dau) 1,98 lan 1,62 lan
255, 9+33,92 64,70 519+126° 66,90

ton trong dat (tdng so véi ban dau) . .
2,11 lan 2,93 lan

Ghi chu: Cac gid tri ciing mot hang mang ky tu khac nhau thi khac biét ¢é y nghia (p<0,05)

Nhu vy, tong lugng Nito dau vao chiu anh hudng 16n nhat tir luong thirc dn
cung cip cho tom trong qua trinh nudi, ké dén lugng Nito ¢ sin trong ao nudi va
cudi cung 1a Nito ciia nude. Lugng Nito tom tich iy duogc tir tong Nito dau vao
thanh co thit 1an luot 1a 18,62% & mat d6 nudi 50 con/m? va 22,6% mat do 100
con/m2,

Sau khi trir di lwong Nito d tich lily vao tom thi lugng Nito t6n trong ao nudi
& mat do 50 con/m?% 320 kg/ha (trong d6 ton trong nude 65,1 kg - hon 1,98 1an so
v6i ban dau 32,8kg), va trong dat 255 kg cao hon 2,11 1an so v6i ban dau). O mat
d6 100 con/m?: ton trong nudc 81,4 kg ting 1,62 lan va trong dat 519 kg ting hon
2,93 14an so v&i ban dau.

Tir nhitng phan tich nhu trén thdy rang, trong qué trinh nudi lugng Nito tich
lity trong ao ting dan, nhung nén dat day ao van 1a noi ton trit Nito cao nhit (Nito

trong dat ban ddu 121kg ting 1én 255kg, & mat d6 50 con/m? con & mat do 100
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con/m?, luong Nito trong dat tir 177 kg ting toi 519 kg). Ké tiép luong Nito ton
trong nudc ao (Nito trong nude tir 32,8kg ting 1én 65,1kg (mat d6 50 con/m?) va tur
50,2kg tang 1én 84,1kg (& mat d6 100 con/m?) (Bang 3.18). Nhu viy, c6 thé nhan
dinh ham luong Nito tich liiy trong dat cao hon so rat nhiéu véi trong nudc. Néu
ngudn Nito ndy tich lily ngdy cang ting cung véi khong co bién phap xtr 1y kip thoi
thi moi truong ao nudi s& bi 6 nhiém.

3.2.3.3. Su tich lily Phospho (TP) qua vu nudi

Ciing tuong tu nhu sy dong gop Nito trong ao nudi, dat va thirc an 13 hai
ngudn Phospho chinh dugc tich liy trong ao véi luong cao nhat. Két qua nghién
ctru cho thay tong luong Phospho dau vao & mat do tdm nudi 50 con/m? 1a 165
kg/ha: trong d6 ctia nudc: 8,55kg (= 5,18%), cua dat: 101kg (= 61,21%), cua thirc
an: 55,4kg (= 33,6%). Con tong luong Phospho & mat d6 100 con/m? la 297 kg/ha.
Trong d6: lwong Phospho ciia nudc: 6,05kg (= 2,04%), luong Phospho cua dat:
165kg (= 55,6%), va luong Phospho cua thirc an: 126kg (= 42,42%). Ngudn
Phospho c6 trong nudc ban dau rat thap, con lugng Phospho tir tom gidng khong
dang ké.

So véi tong luong Phospho dau vao, luong Phospho ma tém tich lily vao co
thé chiém ty 1¢ rat thap. Bi voi tom nudi 50 con/m? lwgng Phospho tich liy duoc:
7,31 kg/ha (twong duong 4,43%) va mat do 100 con/m? tich iy duoc 12,0 kg/ha
(tvong duong 4,04%). Nhu vay, mic du tong luong Phospho dau vao ¢ hai nghiém
thirc mat do nudi rat cao, nhung tom chi c6 kha ning chuyén d6i mot luong rat nho
Phospho tir méi truong dé xay dung co thé, tirc 1a nhu cau Phospho ciia tom nudi
khong cao (Bang 3.19).

Ham luong Phospho ton lai trong ao nudi 50 con/m? 1a 1.55,7 kg/ha chiém
95,8% so véi tong Phospho ddu vao (trong d6 ton trong nude 7,03 kg/ha va trong
dat 151 kg/ha) va & ao nudi 100 con/m? 12 285 kg/ha — chiém 96% so véi tong
Phospho dau vao (trong d6 ton trong nudc 9,4 kg/ha va trong dat 276 kg/ha) tuong
g chiém 3,16% va 92,9% (Bang 3.19).
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Bang 3.19. Tich luiy Phospho cua 2 méat d§ tom nuoi khac nhau

Mat do 50 con/m? Mat do 100 con/m?
N¢i dung
Kg/ha/vu % Kg/ha/vu %
TP dau vao 165+8,91°2 100 297+65,3° 100
Nudc ban dau 8,55+0,312 5,18 6,05 +5,24° 2,04
Dit ban dau 101+10,2°2 61,21 165+98,82 55,60
Tom gibng 0,003+0,02 - 0,003+0,02 -
Thitc 4n 55,4+1,592 33,60 126+34,7% 42,42
TP vao tém 7,31+0,132 4,43 12,0 +£2,60° 4,04
TP ton trong ao so v6i dau vao 155,748,902 95,80 285+67,9° 96,00
Tdn trong nude (so v6i ban 7,031,172 4,26 9,40+8,45% 3,16
dau) 0,88 lan 1,55 lan
Tdn trong dét ( tang so voi 15149,402 91,50 276x75,4° 92,90
ban dau) 1,49 lan 1,67 lan

Cdc gia tri cung hang chir cdi khac nhau thi khac biét co y nghia (p<0,05)
TP dau ra: chi lrong Phospho tich liiy vao tém, TP ton: hegng Phospho con lai sau khi trir Phospho

dau ra.

Ham lugng Phospho trong nudc sau khi thu hoach it c6 su thay do6i so véi
ham Iuwgng Phospho trong nudc khi méi tha tom. Nhung ham ham luong Phospho
tich lily trong dat thi ting ro rét 1,49 va 1,67 lan twong ing v6i mat do 50 con/m? va
100 con/m? (Bang 3.19).

Tir day cho thé nhan dinh ham lwong Phospho tich liy trong dat cao hon
nhiéu 1an so véi trong nudc, mat do tom nudi cang cao thi ham luong Phospho ton
trong ao cang cao.

Tur sy phan tich va so sanh nhu trén, co6 thé nhan théy ¢ nhiéu tré ngai dbi
v6i qua trinh nudi tdbm mat do cao, khong thay nude. Nhung c6 thé tré ngai 16n nhét
1a van dé quan 1y cac yéu t6 dau vao nhu ngudn nudc, chit nudc va cac ngudn chat
hitu co khéac trén bd xung quanh khu vyc nudi. Quan 1y t6t duge van dé nay s& gop
phan 1am giam nguy co nhiém ban méi truong ao nudi ciing nhu giam duoc sy lay

lan dich bénh gay hai t&i tom nudi. Tiép theo la van dé quan 1y st dung thic an phai



76

hop 1y. Trong két qua nghién ctru ndy ciing nhu mot sé nghién ctru khac déu khing
dinh rang luong thic an du thira tan ra va ton tich & nén day ao chiém ty 1é rat cao.
Sy ton tich thire an du thira nhu vay t6i mic ndo d6 s& c6 anh hudng xau téi tom do
cac phan mg héa hoc trong ao sinh ra khi doc. Mat khac ngudn thtrc n du thira nay
c6 thé vira 1a ngudn thirc an tryc tiép va cling c6 thé 1a ngudn thirc an gian tiép cua
t6m nudi dudi tic dong cua cac vi sinh vat phan huy khac. Nhu vay, van dé quan 1y
thire dn hop 1y khong phai chi can thirc dn c6 ngudn gbc rd rang, phu hop véi dic
tinh dinh dudng cua ting giai doan phat trién ciia tom ma con cd ca phuong phap
cho tom an, thoi diém cho an, lugng cho an,...

3.3. Sw chuyén héa C, N, P trong nudi tdm trén bé composit khong bun day é 2
mat dé nudi 50 con/m? (NT1) va 100 con/m? (NT2)

Tir két qua nghién ctru sy chuyén hoa C, N, P trong ao dat nudi tom thé chan
trang khong 16t bat, luan 4n tién hanh nudi tom thuc nghiém trén bé composite dé
thaim do murc d6 chuyén hoa cac chat nay trong diéu kién kiém soat dugc yéu t6 dau
vao. Két qua duoc trinh bay bai cac ndi dung sau:

3.3.1. Sw bién ddng yéu to nhiét do (°C) va pH

Nhiét d6 1a yéu té quan trong cho su phat trién va trao d6i chat chung cua cac
sinh vét trong d6 c6 tom thé chan trang. Két qua nghién ctru cho thiy nhiét d6 cta 2
nghiém thirc kha dong déu va 6n dinh. Nhiét d6 sang, chiéu dao dong trong ngay tir
27,0-30°C. Boyd va ctv (2002), Nguyén Khic Huong (2007) cho rang tom thé chan
trang c6 thé chiu dugc pham vi nhiét d6 tir 14-35°C, sinh trudng tét & nhiét tir 23-
30°C, nhiét d¢ t6i wu 1a 26-29°C.

Bang 3.20. Sy bién dong mot s6 yéu td thuy 1y gitra 2 mat do tom nudi

) Mt do 50 con/m? Mt do 100 con/m?
Thong so _ , - 5
Sang Chieu Sang Chicu
Nhiét do (°C) 27,9+0,05 28,1+0,06 27,9+0,06 28,2+0,06
pH 7,92+0,01 8,58+0,11 7,99+0,01 8,0+0,01

pH giita 2 nghiém thic twong duwong nhau va co tinh kiém yéu (pH=7,92-
8,58). Theo tac gia Chanratchakool (2002); Nguyén Thanh Phuong va ctv (2004)
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cho rang, tom thé chén tring sinh trudng va phat trién tot & gia tri pH tir 7,5-8,5.
Nhung theo Widanarni va ctv (2010) pH tét nhat 1a tir: 7,3-7,9 va nén khéng ché
pH thip hon 8,3 nhim dam bao su can bang ion. Tir két qua nghién ctru nhu vay, co
thé cho rang, nhiét d6 va pH ctia nghién ctru nay hoan toan phu hop véi sinh trudng
ctia tom thé chan tring (Bang 3.20).
3.3.2. Sw bién dong ham hrong TAN giira 2 nghié¢m thirc

Trong qua trinh nudi, ham luong TAN ting giam c6 tinh chét chu ky tuwong tu
nhau & hai nghiém thirc mat d6 (Bang 3.21). Két qua nghién ciru da cho thdy, ham
luong TAN & mat do nudi 100 con/m? ludn cao hon va cé su khéac biét (p<0,05) véi
mat do 50 con/m?. Nguyén nhan ham luong TAN ting & thoi diém 15 va 30 ngay
trong qué trinh nudi c6 lién quan tdi sy phat trién va suy tan cua tao trong bé nudi.

Bang 3.21. Su bién dong ham lugng TAN (mg/L) giita 2 mat d6 tom nudi

TAN Mt d9 50 con/m? Mt do 100 con/m?
Ngay 1 0,25+0,012 0,250,012
Ngay 15 2,71+0,29° 5,20+0,02"
Ngay 30 0,190,042 0,39+0,08"
Ngay 45 0,15+0,042 0,75+0,14°
Ngay 60 2,230,942 3,24+0,55°2

Cdc gid tri trong mot hang mang chit cdi khac nhau thi khac biét ¢6 v nghia (p<0,05)

Tai thoi diém 15 ngay va 60 ngay khi ham lwong TAN cao nhét thi ham luong
Chlorophyl-a & ca hai nghiém thirc mat d6 thap nhat (55,5 pg/L & nghiém thic 50
con/m? va 141 pg/L & nghiém thitc 100 con/m?).

Ngoai tu nhién, Nito ton tai dudi hai dang NH4* khdng doc va NH3 c6 tinh doc
d6i v6i dong vat thuy sinh, hai dang nay tu chuyén d6i voi nhau va & trang thai can
bang khi pH=9,26. Két qua nghién ctru cho thdy ham luong TAN cao nhét vao thoi
ky cubi thi nghiém (5,20 mg/L) thi ciing chua ¢ kha ning gay doc cho tom. Néu
nhiét d§ 28°C-29°C, pH tir 7,8-8,0, ham lugng TAN xac dinh dugc 5,0mg/L thi ham
lwong NH3 sau khi quy doi cling chi khoang 0,33 mg/L, (Watson, 2010; Boyd,
2018) v&i ham lugng NHs nhu vdy chua thé gay doc cho tdm khi cac yéu té moi

truong khac nam trong khoang phil hop voi tdm. Ciing theo Boyd (2018) thi ham
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luong NHs c6 thé gay doc cho tdm 1a 0,45 mg/L. Khi ddi chiéu va so sanh nhu trén
nhan thidy ham luong TAN & céc nghiém thitc déu pht hop cho su phat trién cia
t6m thé chan tring.

3.3.3. Su bién dong ham lwong Nitrite giira 2 nghiém thirc

Ham lugng Nitrite (NO2") sinh ra tir qué trinh oxy héa ammonia (TAN) dudi
tac dong cua vi khuan Nitrosomonas, vi vay khi ham luong Nitrite ting thi ham
lugng TAN lai giam. O giai doan dau, do bé mébi nuoi, lugng vi khuan
Nitrosomonas chua phat trién, cac vat chat hitu co trong bé con it, nén ham luong
Nitrite trong d6i thip sau d6 luong Nitrite ting 1én va bién dong theo sy bién dong
cua TAN (Boyd, 1998).
Bang 3.22. Su bién dong ham luong Nitrite (mg/L) gitra 2 mat do tom nuodi

NO> 50 con/m? 100 con/m?
Ngay 1 0,050,00 0,05+0,00?
Ngay 15 0,60+0,33? 3,23+0,46°
Ngay 30 10,4+1,35° 28,4+3,80°
Ngay 45 12,480,402 21,28+0,03°
Ngay 60 4,76+2,39° 5,76+2,86°

Cac gia tri trong mot hang mang chir cdi khdc nhau thi khac biét c¢é6 y nghia (p<0,05)

Két qua thi nghiém cho thay ham luong Nitrite & nghiém thac 50 con/m? ludn
duy tri & mic thap hon va khac biét (p<0,05) so voi ham luong Nitrite & mat do
100 con/m?. Piéu nay c6 thé do su hoat dong ciia khuan Nitrosomonas tét hon trong
diéu kién pH mang tinh kiém nén kha ning chuyén héa TAN thanh Nitrite cao hon
so v6i lugng nitrite nghiém thirc nudi 50 con/m? (Bang 3.22).

Ngoai ra, & nghiém thirc 100 con/m? ¢ hai thoi diém ham luong nitrite kha
cao (30 ngay va 45 ngay) nhung chua phat hién thdy anh huéng xiu toi tom thi
nghiém. Nguyén nhan c6 thé do pH mang tinh kiém (Bang 3.20), oxy day du (do
suc khi lién tuc) nén ham luong NO2" cao chua anh hudng tdi tdm nudi. Ngoai ra,
NO;" cao trong diéu kién pH mang tinh kiém (pH > 8,3) va do min cao (20-25%o)

thi it gdy hai dén t6m nudi 1a do ion CI- s& chiém cac thy thé trén trén té bao Chlor
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clia mang ca/tdm (tirc 1a ion NO2™ khong thé gin véi té bao Chlor trén mang) tir d6
kha ning gay doc ctia NO, s& giam xudng ( Alcaraz va ctv, 1999; Ta Vin Phuong,
2006; Ta Van Phuong va ctv, 2014).
3.3.4. Su bién dong ham lwong Nitrate giira hai nghiém thirc

Két qua nghién ctu (Bang 3.23) dd cho thdy ham luong nitrate & nghiém
thitc 50 con/m? luén thip hon va khac biét (p<0,05) so véi nghiém thic 100
con/m?. Ngoai ra, ham luong nitrate & ca hai nghiém thirc mat do déu c6 xu hudng
tang nhanh vé cudi thi nghiém.

Bang 3.23. Su bién dong ham lugng Nitrate (mg/L) gitra 2 mat do tom nudi

NOs- Mit d 50 con/m? Mat do 100 con/m?
Ngay 1 11,9+0,00° 11,9+0,00°
Ngay 15 8,680,03? 9,73+0,742
Ngay 30 22,3+7,142 57,0+6,27°
Ngay 45 47,9+15,4° 43,047,182
Ngay 60 110+4,84° 109+40,72

Cdc gid tri trong mét hang mang chi cdi khac nhau thi khac biét cé y nghia (p<0,05)

Ham luong nitrate ting nhanh & ca hai nghiém thuc 1a do dugc bd tri trén bé
composite, ddy tro (khong c6 bun dit) do d6 cac chat dinh dudng ling dong khong
bi hip thu boi nén day. Mit khac, do cac nghiém thirc nudi dugc cung cap oxy day
du da thuc day sy khoang hoa nitrite thanh nitrate ctia vi khuan Nitrobacter nén ham
lugng nitrate cao trong cac nghiém thirc mat do 1a hoan toan hop 1y.

Nitrate 12 mot trong nhiing dang Nito V0 co it doc dugc vi sinh vat hap thu dé
nhét. Nitrate c¢6 thé gay hai cho tom nudi néu ching tdn tai véi ham luong vuot qua
100 mg/L cung véi cac didu kién méi trudng bat loi (Timmons va ctv, 2002).

Nhin chung, ham luong Nitrite va Nitrate trong nghién ciru nay déu cao nhung
tdm nudi trong cac bé thi nghiém van sinh truong binh thuong. Béi vi cac yéu t6
moi truong cua nghién ciru dugc quan ly tdt nhu nhiét do, pH, d0 man déu nam
trong giéi han ph hop, nén da han ché dugc anh huong x4u cua Nitrite va Nitrate
t6i trao d6i chat cua tdm. Ngoai ra, theo thuc té theo ddi qua trinh nudi tom ¢ do

man cO su gia tang thi c6 khuynh hudng lam giam tinh doc ctua Nitrite, ching to
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cac ion Ca?* va ClI' & céc thuy vuc nudc lo dd gop phan 1am giam tinh doc cua
Nitrite. Trong nudi trong thuly san ngoai cac yéu té mdi truong thi tinh trang stc
khoe va kich c& cua tdm 1a mot trong cac nguy@n nhan c6 thé 1am ting hodc giam ty
1¢ séng cua tdBm nudi.
3.3.5. Qua trinh tich lily C, N, P ¢ hai nghi¢m thirc nudi tom
3.3.5.1. Su tich liiy cacbon (TOC) trong bé & hai mat @9 nudi

Tir (Bang 3.24) cho thdy tong ham luong Cacbon hitu co ¢ ca hai nghiém
thirc twong dwong nhau va bién dong khong rd rang nhung theo xu hudng giam dan
theo thoi gian nudi (tir luc tha giéng duoc tha dén 60 ngay tudi). Piéu nay hoan toan
hop 1y vi khi méi tha, tdom con nhd, hé ti€u hoa cua tom chua hoan chinh nén mutrc
dd tiéu hoa thic an cta tom con han ché, nhit 1a thirc dn c6 nhiéu chéit xo. Sau
khoang thoi gian nudi nhét dinh, hé tiéu héa ctia tom hoan chinh, kha ning sir dung
va tiéu hoa thic an ctua tom cling tang 1én. Nhin chung, tom ca khong cé kha nang
héap thu Cellulose tric tiép, ching chi c6 thé hdp thu dugc sau khi c6 su tham gia
phan giai cta vi khuan. (P4 thi Thanh Huong va Nguyén Vin Tu, 2010). Gucic va
ctv (2012) cho rang Cacbon cé tir ngudn thyc vat khac nhau s& cho muc do tiéu hoa
rat khac nhau. L& Quéc Viét va ctv (2019) ciing nhan thiy, nhitng loai thirc an cung
cap cho t6m c6 ngudn gbc tir thuc vat (ca rot, bi do) luén du thira va ling dong
xudng ddy bé nudi. Lugng Cacbon hitu co tich lily s& giam xudng khi ¢6 vi sinh vat
tham gia vao qua trinh phan giai va khodng hoa.

Bang 3.24. Sy bién dong ham luong TOC giira 2 mat d6 tom nudi (mg/L)

TOC(mg/L) Mat dd 50 con/m? Mat do 100 con/m?
Ngay 1 73,540,002 73,5+0,00%
Ngay 15 76,313,242 79,3+11,8°
Ngay 30 32,242,258 30,141,962
Ngay 45 23,543,732 29,443,742
Ngay 60 36,4+3,842 52,1+6,98"

Cac gia tri trong mot hang mang chit cai khac nhau thi khac biét co y nghia (p<0,05)
Tu két qua ctia nghién ctru ndy cung voi nhan dinh cua Lé Qudc Viét va ctv

(2017, 2019), Mude va Naik (2014) c6 thé nhan dinh rang, néu nudi tom thé chan
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tréng v6i mat do 100con/m? thi hiéu qua su dung luong Cacbon tir thitc dn sé& cao
hon so véi mat d6 50 con/m?.

3.3.5.2. Su tich liiy Nito trong bé ¢ hai mat do nudi

Theo két qua trinh bay trong (Bang 3.25) cho thay: tong luong Nito tich lily
trong nudc & nghiém thire 50 con/m? ludn thap hon va c6 sy khac biét (p<0,05) so
v6i tong ham luong Nito & nghiém thie 100 con/m?. Riéng tong lugng Nito xac
dinh tai 60 ngay nudi ¢ hai nghiém khong c6 sy khac biét (p>0,05). Ngoai ra két
qua nghién ctu cling da ghi nhan ham lugng Nito trong nudc c6 khuynh hudng
ting dan vé cudi vu nudi ma nguyén nhan chii yéu do luong thirc an du thira va chét
thai ciia tom nudi ngay cang tang.

Bang 3.25. Sy bién dong tong ham lwong Nito (TN) giita 2 méat d6 tom nudi (mg/L)

TN (mg/L) Mat do 50 con/m? Mat do 100 con/m?
Ngay 1 17,4+0,00° 17,4+0,00°
Ngay 15 16,2+0,15° 21,7+1,39°
Ngay 30 49,949,782 119+12 5
Ngay 45 73,5+15,0 184+8,33°
Ngay 60 148+9,212 215+42,3?

Cdc gia tri mot hang mang chir cdi thuong khdc nhau thi khéc biét ¢6 y nghia (p<0,05)

Néu so sanh vé mirc d9 tich Iy téng Nito cua hai nghi¢m thirc mat d§ thi sau
60 nudi, tong luong Nito tich lily Nito & nghiém thirc 100 con/m? cao hon so 12,5
14n va 8,5 lan & nghiém thirc 50 con/m? so voi lic maéi tha. Piéu do ching to, thuc
dn du thtra & nghiém thirc 100 con/m? cao hon, mic du luong thirc dn cung cép cho
tom hang ngay theo khau phan duoc tinh nhu nhau.

3.3.5.3. Sur tich liiy Phospho trong bé & hai mat dd nudi

Phospho cé vai trd quan trong trong qua trinh bién dudng cac chat dinh

dudng trong co thé, tham gia vao cdu trGic phosphate hiru co nhu: Nucleotide,
Phospholipid, Coenzyme, DNA, la thanh phﬁn cua hé dém, duy tri pH dich té bao
va ngoai té bao. DAu hiéu thiéu Phospho 14 tom 13 sinh truéng chdm, hiéu qua st

dung thirc dn giam, ham luong khoang trong vo giam. Kha ning hip thu Phospho
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phu thudc vao nhiéu yéu td nhu ty 18 Ca/P, strc khoe tom nudi...Su gia ting
Phospho trong thitc an ciing lam gia tang murc d9 tich liiy Canxi va Phospho. Trong
Céac md hinh nudi tdm tham canh thé chan tring ludn duy tri d6 kiém tir 100 mg/L
trd 1én (Chau Tai Tao va ctv, 2016).

Bang 3.26. Su bién dong ham lwong Phospho giita 2 mat do t6m nudi (mg/L)

TP (mg/L) Mit dd 50 con/m? Mt do 100 con/m?
Ngay 1 0,590,002 0,59+0,002
Ngay 15 1,23+0,012 2,18+0,09°
Ngay 30 1,89+0,052 3,67+0,12°
Ngay 45 5,090,132 11,4+0,18°
Ngay 60 5,460,732 15,1+0.99°

Cdc gid tri trong mét hang mang chir cdi khac nhau thi khac biét cé y nghia (p<0,05)

Két qua trong (Bang 3.26) cho thdy ham lwong Phospho cho thiy & cic nghiém
thire ting dan vé cudi vu nudi va cé sy khac biét (p<0,05) giita 2 nghiém thirc. Him
luong Phospho ¢ nghiém thirc nudi 100 con/m? ludén cao hon tir 2-3 1an so véi
nghiém thitc 50 con/m?. Ham luong Phospho trong nudc cao ngoai nguyén nhan do
thire an du thira, nhu ciu cta tom chi ¢ mirc gi61 han nhét dinh. Diéu quan trong
nhat do nén day ¢ hai nghiém thirc khong c6 bun dat nén Phospho du thira ton tai
trong nude kha cao va cao hon nhiéu lan so véi lugng Phospho trong ao (0,29-0,78
mg/L) (Bang 3.15).

3.3.6. Tang trwéng cua tom nudi 6 hai mat do khac nhau

Két qua nghién ctru da thu dugc (Hinh 3.6 va Bang 3.27) cho thy su ting
truong vé khoi lugng cia tom nudi ¢ hai mat do nudi khong co su khac biét (p>
0,05). Khi két thic thi nghiém (60 ngay nudi), ty 1& sdng cua tom & mat do 50
con/m? (60,8%) thap hon so voi ty 1é song cua tom & mat dd 100 con/m? (63,8%).
Nhung khoi luong thuc té cta tdom nuodi & mat do6 50 con/m? khi thu hoach cao hon
so v6i tdm nudi & mat do 100 con/m? (mat dd 100 con/m?: 7,0 g/con va mat do 100
con/m? 6,8 g/con). Tir nhitng chi tiéu ky thuat nudi nhu vira trinh bay thi nang suat
clia tdbm & mat d6 100 con/m? cao hon (1.088+40,9 g/m®) so ning suét tom nudi &

mat do 50 con/m? (530+26,2 g/m?).
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Hinh 3.6. Khdi luong tom thé chan tring & hai mat d6 tom nudi
3.3.7. Hé sb tiéu ton thirc in (FCR)

Hé s6 thirc an FCR (Bang 3.27) ctia tom nudi ¢ hai mat do twong duwong nhau
(1,80 va 1,77). FCR cua tom nudi trong thi nghiém nay cao hon so vdi FCR nu6i
tom trong ao nudi thuc nghiém (FCR: 1,27 (Bang 3.16). Nguyén nhan co thé do
trong ao dat, tom da su dung mot luong nhat dinh nguén thirc an tu nhién, tor do
gidm dugc luong thirc an nhan tao. Trong khi d6 tom trong thi nghiém duogc nuoi
trong bé composite, ngudn thirc n ty nhién gan nhu khong c6, day 1a nguyén nhan
1am ting hé s6 thirc an ctia tom nudi trong bé. Luc Minh Diép (2012); Lé Qubc Viét
va ctv (2018) ciing thira nhan rang h¢ sb thirc an ctia tom thé chan tring nudi trong
bé thuong cao hon nudi trong ao.

Bang 3.27. Cac thong s6 két qua bé nudi tom & 2 mét do khac nhau

Théng so Pon vi tinh Mat d6 50 con/m? Mat dd 100 con/m?
Thirc in g/m3/vu 953+11,423 1.927+31.2°
FCR 1,80+0,072 1,77+0,072
Ty 1¢ song % 60,8+3,122 63,8+2,70°
Niing suit g/m®vu 530+26,22 1.088+40.9°

Cac gia tri mot hang mang chir cdi thwong khdc nhau thi khdc biét c6 y nghia (p<0,05)
3.3.8. Sw chuyén héa C, N, P ciia hai nghiém thirc nudi trong bé

3.3.8.1. Sw chuyén héa Cacbon ciia hai nghiém thirc
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Qua trinh tich liiy va chuyén héa Cacbon (Bang 3.28) & hai nghiém thtc nuéi tém
thé chan tréng cling dién ra theo xu huéng: tom nudi & mat d6 cao hon, cung cép
thirc 3n nhiéu hon thi sy tich liy chit thai va thirc an du thira trong méi truong cao
hon.

Bang 3.28. Chuyén hoa Cacbon trén bé nudi tom & 2 méat do khac nhau

Noi dung Mat d¢ 50 con/m? Mat d§ 100 con/m?

gram % gram %
TOC déu vao bao gom 188+2,282 100 350+6,26° 100
TOC tir nuéc 29,4+0,00* 15,60 29,4+0,000 8,40
TOC tir tom gidng 2,62+0,000 1,39 5,24+0,00° 1,50
TOC tir thirc an 156+2,28* 83,00 316+6,26° 90,30
TOC vio tom (dau ra) 22,4+1,93* 11,90 39,7+1,92° 11,30
TOC ton trong bé so véi diu vao 15,9+1,682 8,46 21,7#2,74° 6,20
Ton trong nudc 14,6+1,542 1,77 20,8+2,79° 5,94
Tdn & 16p day 1,31#0,622 0,70 0,91+0,18* 0,26

(% TOC khéng tinh dwoc/ TOC dau vao 79,62 82,50

Cdc gid tri trong mot hang mang chi cdi khac nhau thi khdc biét cé y nghia (p<0,05); Thé tich bé nudi-500L
Lugng Cacbon cua thirc dn chiém ty 18 rat cao & ca hai nghiém thic 83%
(nghiém thirc 50 con/m?) va 90,3 (nghiém thitc 100 con/m?). Ty 1& Cacbon dugc
tom tich lily vao co thé ¢ hai nghiém thirc mat d6 twong dwong nhau: 11,91% va
11,3% (mdc di mat do nudi ¢ nghiém thirc 1T gap hai 1an nghiém thirc I). Ham
lugng Cacbon tdn thue té trong bé nudi & mat do 50 con/m?, 8,46% (tén trong nudc:
7,77%, O léng dong day: 0,7%), & mat do 100 con/m? 1a 6,2% (tén trong nudc:
5,94%, o 16p day: 0,26%). Luong Cacbon khong tinh duoc 1a 79,62% va 82,5% co
thé do qué trinh hd hap cua tom, sy chuyén hoa thanh ning lugng bi tiéu ton trong
qua trinh hoat dong séng cua tom va ciing ¢ thé do sy quang hop ctia tao va ho hap
ctia vi khuan c6 trong méi trudng.
3.3.8.2. Su chuyén héa Nito ciia hai nghiém thirc nudi
Két qua tir (Bang 3.29) cho thiy ham luong Nito dau vao ¢ nghiém thirc mat

d6 50 con/m? vao thip hon va khéc biét so voi nhiém thirc nudi 100 con/m2 Nhin
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chung ham lugng Nito tir thitc an & ca hai nghiém thirc mat dé nuoi (50 va 100
con/m?) déu chiém ty 1é cao nhét trong tong Nito ddu vao véi gia tri lan luot: 88,6%
va 92,9%. Trong khi d6 luong Nito tir tom gidng dong gdp vao khong dang ké chi
chiém 2,35% trong tong ham luong Nito dau vao.

Bang 3.29. Chuyén héa Nito trén bé nudi tom & 2 mat do khac nhau

Mit d9 50 con/m? Miat do 100 con/m?

Noi dung
gram % gram %
Nito dau vao: trong do 30,7+£0,292 100 59,2+1,01° 100
Nito tir nuéce 2,75+0,06° 8,96 2,75+0,06° 4,65
Nito tir tom giéng 0,72+0,00* 2,35 1,44+0,00° 2,43
Nito tir thirc dn 27,2#0,40* 88,60  55,0+1,09° 92,90
Nito vao tom so v6i dau vao 5,94+0,60° 19,3 12,1+#1,00° 20,40
Nito ton so véi dau vao: trong d6 19,342,922 62,90 29,1£3,192 49,20
Nito ton trong nudc 17,741,86% 57,70 26,443,942 44,60
Nito trong chat ling dong 1,61+0,05 8,24 2,71+0,11* 4,58
Nito khong tinh dugc/Nito dau vao 17,8 30,4

Cdc gid tri cing hang mang chit cdi khdc nhau thi khdc biét cé y nghia (p<0,05), thé tich bé nuéi 500 lit

Tong luong Nito tom tich liiy duoc tir Nito dau vao lan luot 19,3% ¢ mat do
50 con/m? va 20,44% & mat d6 100 con/m? Tong ham luong Nito tdn trong nude &
hai nghiém thirc mat do nudi kha cao (56,7% va 44,6%), trong khi d6 luong Nito
trong chat ling dong & day bé nudi kha thip (8,24% va 4,58%) con luong Nito
khong tinh dugc kha cao & tdm nudi trong bé 1an luot 1a 17,8% va 30,4%. Két qua
xac dinh muc do that thoat Nito trong ao 16t bat nudi tom thé chan tréng cua
Nguyén Duy Quynh Tram va ctv (2015) ciing ghi nhan lugng Nito khong xac dinh
dugc trung binh 5-10% so v&i tong Nito dau vao.

Tir két qua nghién ctru ¢ thé nhan thay, ty 1& Nito tdm tich lily dugc trong co
thé & hai mat d6 nudi tuong duong nhau lan luot 14 (19,3% va 20,4%) so véi tong
Nito dau vao. Diéu d6 chimg t6 kha ning dong hoa Nito tir bén ngodi ctia tom
khong chi thay dbi theo giai doan phat trién co thé ma con & muc giéi han nhét

dinh. Theo P&ez-Osuna va ctv (1999) ciing cho rang tom noi riéng va dong vat giap
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xac bc cao ndi chung cling c6 thé tich liy tir Nito dau vao co thé khoang 20-
22,7%.

Phén luong Nito khong tinh dwgc c6 thé trong qua trinh sinh truéng va phat
trién tom da str dung mot phan Nito tir thire dn dé chuyén hoa thanh nang lugng cho
hoat dong sdng, hodc co thé mot phan di that thoat qua qué trinh bay hoi (NHsz va
N2).
3.3.8.3. Sur chuyén héa Phospho giira 2 hai nghiém thirc

Két qua tir (Bang 3.30) cho thay khi nudi tom trén bé lugng Phospho dau
vao, dau ra & nghiém thirc 100 con/m? cao hon khac biét (p<0,05) so véi mat do
nudi 50 con/m?. Riéng ty 1& Phospho tich liiy & nén day & nghiém thirc 50 con/m?
cao hon va khac biét (p<0,05) so v4i nghiém thirc 100 con/m?. Ty 1& Phospho tur
thizc an dong goép cao nhat lan luot 95,8% va 97,8%. Trong khi d6 ham luong
Phospho déng gop tir tom giéng khong dang ké : 1,05% va 1,03%. Ty 1é Phospho
tdn trong moéi truong nudi tom & hai nghiém thuc mat do lan luot: 39,5% va
48,45%, trong d6 ty 1& Phospho tich lily trong nudc rat cao (32,8% va 44,4%).
Luong Phospho tom tich iy dugc trong nghién ctru nay kha thap so voi tong luong
Phospho dau vao: 6,74% & mat d6 50 con/m? va 4,05% & mat d6 100 con/m?

Bang 3.30. Chuyén hoa Phospho trén bé nudi tom ¢ 2 mat do khic nhau

Mat do 50 con/m? Mat do 100 con/m?

Noi dung
gram % gram %

TP dau vao bao gom 6,68+0,102 100 13,6+0,26" 100
Tir nude 0,24+0,00° 3,59 0,24+0,000 1,76

Tir tom gidng 0,07£0,000 1,05 0,14+0,00° 1,03

Tir thirc 3n 6,40+0,10* 95,80 13,3+0,26° 97,80

TPtich lity vio tdm (so véi dau vao) 0,24+0,06* 3,59 0,58+0,06> 4,26
TP ton (so v6i diu vio) 2,64+0,422 39,50 6,59+0,28" 48,50
Ton trong nudc 2,19+0,29°2 32,8 6,04+0,39° 44,40

Tén trong day 0,45+0,14* 6,74 0,55+0,21% 4,05

TP khong tinh dugce/ Phospho dau vao 56,90 47,30

Cdc gid tri trong ciing hang mang chir cdi khdc nhau thi khéc biét cé Y nghia (p<0,05);thé tich bé nuéi 500L
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Ty 1¢ Phospho khong tinh dugc kha cao & ca hai nghiém thirc vai cac gia tri
lan luot: 56,9% va 47,3%. Lugng Phospho khong tinh duoc ¢ thé do qua trinh sinh
truong tom da sir dung mot phan Phospho tir thirc in dé chuyén héa thanh ning
luong cho hoat dong sdng cua tdm, va cling c6 thé do tao va vi khuan hép thu st
dung cho qua trinh trao d6i chét trong hoat dong sdng. Ngoai ra, do cic bé thi
nghiém khong c6 dat nén mirc do hap thu Phospho du thira khong dang ké va
Phospho ciing ¢ thé bi luu giit trong nudc dudi dang mot hop chat khac khong thé
xac dinh dugc bang cac phuong phap phan tich thong thudng trong cac phong thi
nghi¢m Mariscal-Lagarda va ctv 2014 ).

3.3.9. Ung dung ddng vi bén 3C, 5N trong truy xuit ngudn goc chit dinh
dwéng & tom nuoi

Céc dong vi ciia hai nguyén t6 thuong dung 1a Cacbon (*3C va *2C) va Nito
(*°N va N) dé truy xuat ngudn gbc giira cac bac dinh dudng. Qua trinh hap thu
céc vat chat hitu co cua sinh vat s& l[am thay doi ty 1€ déng Vi ndng va déng vi nhe.
Khi thay d6i bac dinh dudng ty 1& dong vi BC/*2C thay doi rat it (0,5-1%o) vi vay
ddng vi Cacbon bén thuong str dung dé xac dinh vai tro sinh vat san xuit so cap
nao d6 1a ngudn dinh dudng quan trong ciia cac sinh vat tiéu thy. Trai lai, Nito cho
biét sy lam giau theo bac dinh dudng, sinh vat tiéu thu c6 ham luong déng vi bén
15N cao hon so véi thic dn cua chung & mdt mic twong dbi 6n dinh: 3,4%o
(DeNiro Martin va ctv, 1978; 1981).

Bac dinh dudng ctia mét sinh vat co thé xac dinh bﬁng cach so sanh ty 1€
dong vi ctia ching véi cac sinh vat khac trong méi truong. DUng ty 1& dong vi co
thé xac dinh dugc ngudn dinh dudng ma sinh vat da tiéu thy. Ngoai ra ty 1& dong
vi cling dung dé truy xuat ngudn gdc cta chét thai trong NTTS (Durako va ctv
1992; Kerhervé va ctv 2001; Sara va ctv, 2004; Yokoyama va ctv, 2006).

Két qua nghién ctru chuyén héa chat dinh dudng bang 3C va N cho thay
khong c6 mdi quan hé vé su chuyén hoa C, N, P giita nguon dinh dudng ngoai moi
truong nhu: thirc an ty nhién trong méi truong nudc, chat ling dong & day, vi sinh

vat,... vao tdom nudi (hinh 3.7). Tuy nhién, lai c6 mdi quan hé kha chit ché giita
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chét dinh dudng cua thirc dn vién cong nghiép dugc cung cép trong sudt thoi gian
nudi, su chuyén hoa hap thu dinh dudng duoc tom tich lily vao co thé. Piéu nay
dugc thé hién qua tdc do ting truong cia tom (Hinh 3.8). Peterson va ctv (2001)
cling nhan thiy cac chat dinh dudng chuyén hoa vao t6m chu yéu c6 ngudn gbc tir

thirc do con nguo1 cung cap néu tom duoc nuoi trong cac bé.

¢tom Mthircin Anude <bun

(%0)

5

= ot M2 M [S5]

D U D U g D
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8
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Hinh 3.7. Ham luong 3C, ®N giita tom, thirc in, nudc va bun day

O Viét Nam do diéu kién khach quan nén con han ché viéc nghién ctru
nguén géc cac thanh phﬁn dinh dudng co6 trong co thit ciia tom nuoi, dac biét la
cac nghién ctru truy Xudt ngudn gbc thirc in bang dong vi bén cia hai nguyén tb
Cacbon va Nito. Tuy nhién, mot sd két qua nghién vé truy xuat ngudn gdc chit
dinh bang C va N déu cho ring cac chat dinh dudng tich lily trong tom déu
xuét phat tir thire dn (Naidu va ctv, 2000; Durako va ctv, 1992) boi vi tom khong
phai 14 sinh vat san xuat, nén kha nang hap thu cac chat dinh dudng tryuc tiép tir
mdi trudng gan nhu khong dang ké ma phai qua con duong thic in (Kao va ctv,
2000; Naidu va ctv, 2000). Tir nhitng nhan dinh nhu trén, c6 thé nhan dinh rang
viée str dung ddng vi bén N d3 xac dinh dugc chit dinh dudng co trong tdom nudi
trong nghién ctru ndy c6 ngudn gde tir thire dn do con nguoi cung cap. Tuy nhién,
mudn ¢ két qua chinh xac hon thi can ¢ nhitng nghién ciru tiép theo véi sé mau

16m hon so véi nghién ctru nay.
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Hinh 3.8. Ham luong 3C, ©*N ¢6 trong tom va thire in

That vay, qua két qua khao sat chuyén hoa chat dinh dudng bang phuong
phap ddng vi bén C va N cho thiy qua trinh truy xuat ngudn géc méi quan hé vé
su chuyén hoa Nito gitta nguon dinh dudng bén ngoai dugc chuyén hoa thanh Nito
trong tom gém tur thirc dn cong nghiép, tir moi truong nude (dong vat ndi, thuc vat
n6i, hop chat hitu co, vo co, vi khuan,...) Két qua cho thdy, tir cong thirc (2.5) va
(Bang 3.31) thi xac dinh dugc ham lugng Nito tich lily trong tom 1a 23% va Cacbon
14 20,6%.
Bang 3.31. Bang tinh dong vi bén trong bé

Ngi dung Pon vi tinh Mat dp Mat dp
50 con/m? 100 con/m?
013C 015N 013C 015N
Tom gidng %0 -23,52+0,14 543 +0,10 -23,52+0,14 543+0,10
Nudc ban dau %o -20,91 £ 0,11 4,15+£0,10 -20,91+0,11 4,15+ 0.10
Thure an %0 -22,77 £ 0,12 6,65+0,14 -22,77+£0,12 6,65+ 0,14
Tom thit thu hoach %o -22,31+£0,30 7,04£0,14 -22,62+0,29 6,64+0,18
Nuéc thu hoach %o -20,15%+1,53 21,42+255 -21,06%£1,49 22,94+2 84
Bun thu hoach %0 -24,13+0,20 10,81+0,11  -24,54+0,26 10,99+0,26

3.4. So sanh sur tich liiy, chuyén hoa C, N, P trong ao va bé nudi tom thé chén
tréng
Nhin chung, tily theo ting chat dinh dudng ma mic do tich lily vao tom khac

nhau. Sy tich lliy cac chit C, N, P vao tom va tdn trong ao nudi cao nhat thudc vé
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tom nudi cua cac ho, sau do6 giam dan & cac ao nudi thuc nghi¢m va sy tich Iy cac
chat ngay thap nhit & cac nghiém thtrc nudi trén bé (Bang 3.26).

Lé6p bun dét trong ddy ao nudi khong chi 14 noi c6 kha ning tich liy thic an du
thira chat thai ciia tdbm nudi ma con 1a noi chira dung lwong 16n vi khuan hiéu khi
va ky khi (Satapornvanit,1993; Alongi va ctv, 2000) chinh nho sy hoat dong cua vi
khuin ma c4c chit hiru co ton tai trong bun ddy sé& trd thanh ngudn thirc an cta sinh
vat san xudt so cp, ao nudi tré nén giau dinh dudng hon, ngudn thirc an ty nhién
phong pha hon va vat nudi trong ao hudng lgi tr do, trong khi d6 tom nudi trong
céc bé tudn hoan/hé théng tuadn hoan hé hodc ¢o hay nudc lai khong dugce nhu vay
(Boyd,1990; Burford, 1998; Timmons va ctv 2002; Lemonnier va ctv, 2006).

Bang 3.32. So sanh sy chuyén héa C, N, P trong ao dit va trong bé nudi

Tich liiy va chuyén héa C, N, P trong nubi tom

N¢i dung ; , 0 .
Ao dieu tra Ao dat Be nudi Gia tri
(1) (2) (3) dong vi bén

Tich liiy va chuyén héa Cacbon (C)

C. vao tbm 18,33 15,00 11,62 20,60

C. ton trong ao (d4t + nudc) 81,53 84,42 7,32

C. khéng tinh duoc/C dau vao 81,06
Tich liiy va chuyén héa Nito' (N)

N. vao tém 31,54 20,59 19,85 23,00

N. ton trong ao (dat + nudc) 68,54 79,32 56,05

N. khéng tinh duoc / dau vao 23,90
Tich liiy va chuyén héa Phospho (P)

P. vao tom 12,84 4,23 3,93

P. t6n trong ao (dat + nudc) 87,06 95,85 44,00

P. khéng tinh duoc/ dau vao 52,10

(1) trich ter Bang 3.7, (2) trich tir cdc Bang: 317, 3.18, 3.19, (3) trich tw cdc Bang 3.28, 3.29, 3.30 va cbng

thire 2.5. 86 liéu trong bang la gid tri trung binh ciia cdc nghiém thirc.
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Ngoai ra, tong hop két qua tac gia nghién ciru tir (Bang 3.32) ciing ghi nhén sy
chuyén hoéa tich litly cac chat C, N, P déu twong tu két qua mot s6 nghién ctru cia
(Mariscal-Lagarda va ctv 2014; Kittiwanich va ctv, 2012; Porchas-Cornejo va ctv,
2012). Két qua da truy xuit xac dinh dwoc Cacbon, Nito tich liy trong tom c6
ngudn gdc tir thirc an véi ty 18: 20,6%:; 23%.

Ty 1¢ tich liiy Phospho trong tdm giita ao nudi thuc nghiém va ao nudi trén bé
composite trong dwong nhau. Nhung mirc do tich liiy Phospho trong cac ao diéu tra
kha cao (87,06%). Nguyén nhan c6 thé do nguén Phosphotir trén bo theo nudc mua
chay xudng ao, nhung c6 thé nguyén nhén chinh 1a do lugng thirc an cung cap hang
ngay cho tom qua nhiéu.

Ty 18 that thoat C, N, P trong cac bé nudi cao c6 nhiéu nguyén nhan, nhung
6 thé cac bé nudi tom khong c6 16p bun day dugc coi 1a chat nén luu gilt cac chat
lang dong va duoc cung cap oxy dy du nén vi khuan hiéu khi hoat dong manh nén
cac chat dinh dudng duoc phan giai thanh cac chat khi d& bay hoi nhu N2, NHs,
COz.... thoat ra khoi méi truong nudc (Rulifson,1981; Ta Van Phuong va ctv,
2014).
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THAO LUAN CHUNG

Nhin chung, c6 thé coi ao nudi tom hodc khu vuc nudi tom la mot hé sinh
thai ho. Cac yéu t6 tao thanh hé sinh thai d6 ludn bién dong va & trang thai can bang
dong néu khong c6 tac dong nao. Tuy nhién, cic yéu t6 tao thanh hé sinh thai trong
cac ao nudi tdm céng nghiép ludn bién dong do tac dong ctia con ngudi. Tir d6 tuy
theo mirc d9 tac dong (tic dong don 1é timg yéu t6 hodc nhicu yéu t cing tac dong)
té1 ao nudi ma s€ ¢o hiéu qua khac nhau cua viéc nudi tom. Tu két qua thyc hién dé
tai c6 thé rat ra mot sé van dé can xem xét nhu sau:

(i). Qua két qua khao sat 68 ho ving nudi tom trong diém tinh Bac Liéu:

- Vé diéu kién ao nudi va tiéu chuan con giong: hau hét cac ao nudi déu co
dién tich, dg sau phu hop véi kha nang quan ly & mirc nong hd. Véi ao nuoi cd dién
tich tir 2.000-4.000m? (chiém 76%) thi nguoi nudi s& thun tién trong viéc dinh sb
lugng tom gidng tha cho timg ao, ddy 1a diéu hop 1y v6i kha ning tai chinh va quan
ly cta tirng ndng ho va cling c6 kha ndng gidm rui ro cho nguoi nudi. Ngoai ra,
nhimg ho nudi tém ciing nhan thirc duoc can phai tudn tha sy hudéng din k¥ thuat
clia can bd vé bién phap céi tao ao, mua vy tha nudi, mat do tha va ché do cham sobc.
Diéu nay dugc thé hién rd tai cac sd lidu diéu tra: (i) 83,8% ho nudi tha gidng tir
thang 1-3, ddy 1a mua kho 1a thoi gian nudi tom kha thuan loi & dong bang song
Ctru Long (thoi tiét kha on dinh, khong c6 mua nén d6 min va cac yéu td khac on
dinh), (ii) giong tha nudi c6 ngudn gbc rd rang va cd xét nghiém trude khi tha, (iii)
mat do tha nudi trung binh (74+18 con/m?), (iv) Nhirng thong tin vé k§y thuat diéu
tra duoc trinh bay & trén ciing phii hop vé6i két qua diéu tra vé tinh hinh nudi tom thé
chan tring ¢ Viét Nam ctia mot s6 tac gia nhu: Vo Nam Son va ctv (2014); Tong
cuc Thuy san (2015); Nguyén Duy Quynh Trim va ctv (2017); Chau Tai Tao
(2014). Ngoai ra, mot sb yéu td nhu nhiét do, DO, TAN, pH va d6 méan trong cac ao

cua hd nudi tom déu thuan lgi vai sinh trudng ctia tom nudi.
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- Pa s6 ngudi nudi tdm déu nhan thiy tac dung cua thirc in dbi v6i hiu qua
ctia tom nudi, do dé, cac loai thirc an cong nghiép c6 ngudn goc rd rang, chat lugng
cao (Gobest: 33%, Cargill:17% va CP:16%) duoc ngudi nudi su dung nhiéu nhat.
Tuy nhién, diéu can luu y 13 ty 1 nong ho st dung thude bao vé thuc vat va khang
sinh khong theo hudng dan kha cao (28% ho sir dung thudc bao vé thuc vat, 78% ho
stt dung thudc khang sinh), tir nhitng thong tin nhu viy c6 thé cho rang nhirng
ngudi nudi tom van dwa vao kinh nghiém nuoi va hoc hoi tir nhitng hd xung quanh
(Bang 3.1). Vén dé sir dung nong duoc khong theo hudng dan s& dan téi tinh trang
thoai hoa nén ddy ao va tom nudi ton du hoa chit, khi tom bi bénh rat kho chira tri
dut diém tir d6 1am giam chét luong san pham, ddy 1a van dé can dugc khic phuc
(Nguyén Thi Thuy Giang va ctv, 2016).

(ii). Mot trong cac van dé gay trd ngai cho nghé nudi tom cong nghiép do 1a
ham luong mot s6 loai khi doc sinh ra trong qué trinh nuéi. Cac ho nudi déu st
dung quat nudc dé ting oxy, dao thai bot cac khi doc trong ao. Van dé can phai giai
quyét tot hon d6 13 phai c6 hé thdng nude nhu cdp nude, tiéu nudce riéng ciing nhu
phai c¢6 khu chtra va xtr 1y nudc thai, bun thai sau modi chu ky nuoi. Boyd (2018) cho
rang, 16p bun day ao ciing nhu ngudn nudc ao sé tich tu nhiéu yéu té c6 thé gay hai
cho tom nudi néu khong c6 bién phéap xtr 1y triét dé va kip thoi.

(iii). Su tich lily chat dinh dudng (C, N, P) lai trong ao trong qué trinh nudi
tom 14 tat yéu, ngdy cang ting vé lugng va qua trinh nay xay ra & cac mé hinh nudi.
Két qua khao sat va thuc nghiém déu nhan thay: cac chat C, N, P cua thic dn dong
gop voi ty 18 cao nhat trong tong ham lugng chat dinh dudng tich lily trong ao. Tuy
nhién, ty 18 dong gop cua tig chat khac nhau. Theo d¢6 Cacbon chiém ty 18 cao hon
la Nito (Bang 3.26). Diéu nay hoan toan hgp 1y vi cac loai thirc an chuyén t6m hién
nay déu c6 tong ham Cacbon cao hon, trong khi d6 luong Nito tong s6 chi khoang
35-48%. Su ton tich, lang tu xudng day cac chat C, N, P trong ao nuéi sé ting dan
theo thoi gian va ciing véi nén day dat ao tao thanh 16p bun hitu co. Chinh 16p bun
day hitu co ndy 12 noi c6 thé hap thu nhiéu vat chit hitu co va vo co khac nhau va

cling 12 méi trudng hoat dong cua vi khuan hiéu khi ciing nhu ky khi. Do d6 ¢o thé
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coi 16p bun day hitu co & ao nudi nhur mot hé dém co tac dung diéu hoa cac qua
trinh sinh héa hoc dién ra trong ao (Boyd, 2018; Nguyén Duy Quynh Tram va ctv,
2015). Néu nhu sy tén tich C, N, P trong cac ao nudi rat cao thi trong cac bé nudi
thuc nghiém sy ton tich cac chat nay thip hon nhiéu vi ddy bé nuoi khong c6 16p
dat va qua trinh nuéi duogc suc khi lién tuc, tao diéu kién cho céc phan Ung nitrate
hoa chit thai va thirc dn du thira thanh cac san phim cubi cung dé thoat ra khoéi moi
truong nude. Madenjian (1990) ciing ¢6 nhan dinh rang, cac chat du thira trong qué
trinh nuoi tom ban tham canh s€ khong c6 co hoi léng tu Xuéng day néu tao dugc su
chuyén dong nudc lién tuc, hoat dong nhu vay co tac dung gidam dugc lugng khi doc
tich tily trong ao nhung kém theo d6 1a su that thoat cac chéat dinh dudng sé ting 1én
thong qua su hoat dong cua vi khuan trong ao.

(iv). Nhin chung su dong hoa thirc an tir bén ngoai cua sinh vat phu thudc
vao nhiéu nguyén nhan nhu giai doan phat trién, tinh trang bénh 1y va thanh phan
sinh hoa, tinh chat co 1y cia thirc an... Thac in dé tiéu hoa, phu hop véi dic tinh
dinh dudng cua loai s& dugc sinh vat hap thu t6t hon va nguoc lai. Két qua nghién
ctru vé muec tich liy lily C, N, P vao tdm & trong nghién ciru nay c6 bién dong giira
a0 nudi so v4i nudi trén bé. Trong do, ty 1& cac chat nay tich liy vao tom nudi trong
ao dat cao nhat thudc vé tdm nudi trong cac ao cua noéng ho, ké dén 13 tom nudi
trong ao thuc nghiém, tich liy trong tdm thap nhat thuoc vé tdom nudi trong cac bé
composite (Bang 3.26). Mic du tom nudi trong bé khong ¢ nén day dat nhung ty 18
chuyén hoa C, N tuong dwong véi tom nudi trong ao dét (trir chuyén hoa P clia tom
nudi trong bé thap hon tém nudi trong ao). Piéu dé chimg té rang tong luong C, N,
P & ngoai méi trudng cé thé rit cao, nhung tom chi c6 thé chuyén hoa mot ty 16 nhit
dinh dé phuc vu cho hoat dong séng va tich lliy trong co thé. Funge-Smith va ctv
(1998) da udc tinh c6 khoang 18-26% Nito cO trong thirc an duoc tich 1y trong
trong tdm. Tran Tran Thi Thanh Hién va ctv (2009) ciing cho rang tdm hodc ca chi
hap thu va tich lity tir 15- 30% chét dinh dudng trong thirc an (Carbon: 13%, Nito:
29%, Phospho:16%), phan con lai déu dugc tim thidy & ddy ao. Alongi va ctv
(2000), Kittiwanich va ctv (2012) ciing déu c6 nhan dinh kha ning hap thu chuyén
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hoa protein thirc dn thanh chit dinh dudng cua co thé rat thap va phu thudc vao
nhiéu yéu t6 nhu tinh trang sinh 1y ctia tom, sy 6n dinh cac yéu té méi trudng.

(v). Thong thuong, tdm nudi khong thé str dung hét thirc dn (phan tan ri tich
lity trong ao nudi, phan dugc tom sir dung nhu di trinh bay & cac ndi dung trén) thi
van c6 mot ty 18 nhat dinh that thoat khong tinh dwge. Ty 1& that thoat cac thanh
phan trong thirc dn phu thudc vao nhiéu nguyén nhan nhu thanh phan sinh vét phu
du, cAu tric nén day, dién tich mdt nudc cling nhu dd trong cuia nude. ..

Két qua nghién ciru trong luan 4n nay da chi ra rang lugng Cacbon, Phospho
khong tinh dugc ¢ cac nghiém thirc nudi trén bé cao ( Bang 3.11; 3.13). Bé Iy giai
két qua nay c6 thé cho rang, chinh nén day cic ao nudi tom di giit phan 16n cac chat
céc chat dinh dudng tan ra tir thire dn, trong khi d6 cac bé nudi khong co 16p bun
day. cac chat tan ra tir thirc an, chat thai cua tdm phan bd déu trong nude. Do su
phan b déu trong nudc oxy day di do suc khi lién tuc tao diéu kién cho cac phan
g oxy hoa chét thai, thirc n du thira trong ao thanh cac chat hon gian dé bay hoi
hodc duoc sinh vat str dung. Trong cac bé nudi, ty 1& Cachbon va Phospho thét thoat
cao. Pang Ngoc Thanh va ctv (2007) cho rang Cacbon va Phospho rat quan trong
dbi vé6i thuc vat co diép luc, phan 16n Phospho tan trong nudc ¢ dang POs% déu
duogc thuc vat st dung tryc tiép. Trong khi d6 dong vat thuy sinh khong thé sur dung
tryc tiép dang nhu vy ma ching phai sit dung Phospho trong thitc in dudi dang
Phospho hitu co. Watson va ctv (2010) cho rang c6 khoang 76-80% Phospho trong
thirc an khong dugc tom sir dung.

Nhin chung, qua trinh tich lily vét chat dinh dudng (C, N, P) trong nuéc phy
thudc vao mat do nudi, lugng thic an h?lng ngay cung cép cho tom. Tuy nhién tur
két qua thuc nghiém c6 thé khang dinh rang, cac chat (C, N, P) ¢6 trong thtc 4n 13
ngudn dong gdp quan trong nhat vao tong lwong cac chit dinh dudng cia nudc,
trong khi d6 ty 1¢ dong gdp cac chit nay cho tom nudi, dinh dudng coé trong nudc
dong gop khong dang ké. Ty 18 cac chat C, N, P trong nudc c6 thé rat cao, nhung
mirc d6 dong héa chung thanh co thit cia tdm chi cé gidi han nhat dinh va chiém ty

1€ kha th?ip so vOi téng céc chét dinh dudng dau vao. Ngoai ra, ty 1€ cac chdt C, N, P
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that thoat khong tinh dugc ciing thuong cao hon so voi mire d6 tich liy vao co thé
tdom. Mot diéu can luu y 1a sy tich liy cac chit C, N, P trong nudc thuong chiém
hon 50% so v&i tong luong chat dinh dudng dau vao (thirc dn du thira, chét thai cia
vat nudi,...) chinh sy tich lily cac chat nay voi thoi gian dai s& ¢6 tac dong tiéu cuc
dén ao nudi va van dé nay dac biét nghiém trong trong ao nuodi véi mat do cao va
khong thay nudc (Martin va ctv, 1998; Burford va ctv, 2001; Avnimelech va ctv,
2003).
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KET LUAN VA PE NGHI

1. Két luan

(i). Hau hét (76%) ao nudi & khu vuc diéu tra dap tng dugc mot sb tiéu
chuan k¥ thuat co ban vé dién tich, d6 sau ciing nhu bién phap cham séc va quan Iy
hing ngay. Ham luong ctia mot s6 chat khi (TAN, NO2, NO3) hoa tan ¢6 bién dong
va ting theo thoi gian nuodi nhung van chua dat téi gid tri gay hai cho tom.

(ii). Luong vat chat dinh dudng Cacbon, Nito va Phospho tich liiy trong ao
nudi tom thé chan tring ting dan theo thoi gian. Nudce va nén day ao 1a noi tich liy
chat dinh dudng chu yéu ddi vaoi cac ao nudi tdom ngoai troi (TOC: 81,53-84,42%,
TN: 69,54-79,52%, TP: 87,56-95,05%). Nhung lugng tich lily cac chat nay trong
nudc & bé composite thap hon nhiéu so véi dau vao (TOC: 7,32%, TN: 56,05% va
TP: 31,1%), trong khi d6 Iugng Cacbon, Nito va Phospho khong tinh dugc trong
nudc cic bé nudi cao hon rat nhiéu so véi trong ao nudi voi cac gid trj lan luot: C:
81,06%, N: 24,1%, P: 52,1%).

(iii). Ty 1& chuyén hoa Cacbon, Nito va Phospho tir bén ngoai vao tdm trong
cac ao nuoi ngoai troi: lan luot: (C:15,00%, N: 20,59%, P:4,23%). Trong khi d6
mitc do tich lity Cacbon, Nito va Phospho tir thirc dn thanh cac chat dinh dudng cia
vao tom nudi trong cac bé composite thip hon voi cac gia tri 1an luot: (C: 11,62%,
N: 19,85%, P: 3,93%).

(iv). Pd xac dinh dugc ty 16 Cacbon va Nito tich liiy va chuyén hoa thanh
sinh khdi ciia tom thwong pham c6 ngudn gbc tir thire an 1a 20,6% va 23% bang
phuong phap sir dung dong vi bén 3C va 15N.

2. Dé nghi

(i). Nén tiép tuc nghién ciru phuong phap truy xuat nguon gdc thire dn bang

ddng vi bén 13C va 15N dé co du thdng tin gidp cac nha san xuét thirc 3n dua ra thi

truong loai thize an phu hop véi nhu cau dinh dudng caa tom tir 6 giam luong thic
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an du thira trong ao nudi gop phan 1am co sé cho phét trién bén virng nganh thay
san noi chung, d6i twong tdm thé chan trang néi riéng.

(ii). Do lwong vat chit hitu co tich lily trong ao nuéi ting 1én rat nhanh, vi
vay can c6 bién phap xtr Iy cac chét thai ndy mot cach phu hop dé giam tic dong

xau té1 tdm nudi va moéi trudng xung quanh.



10.

99

TAI LIEU THAM KHAO

Afsharnasab, M., Matinfar, A., Mohamadi, D.M., Ghavampour, A., Seyed,
M.S., Sabz, A.S., Pazir, K., Faghih, G.H., Haghnejat, M. and Ghasemi,
S., 2008. Growth and survival rates, mean weight, food conversion ratio
and total harvest in cultured shrimp Litopenaeus vannamei in Iran.
Iranian Scientific Fisheries Journal 17: 15-22,

Alongi, D.M., Johnston, D.J., Xuan, T.T., 2000. Carbon and nitrogen budgets
in shrimp ponds of extensive mixed shrimp—mangrove forestry farms in the
Mekong delta, Vietnam. Aquaculture Research 31: 387-389.

Alongi, D.M., Tirendi, F., Trott, L.A., 1999. Rate and pathways of benthic
mineralization in extensive shrimp ponds in the Mekong delta, Vietnam.
Aquaculture 175: 269-292.

Andrews, J.E., Greenaway, A.M., Dennis, P.F., 1998. Combined carbon
isotope and C/N ratios as indicators of source and fate of organic matter in a
poorly flushed, tropical estuary: Hunts Bay, Kingston Harbour, Jamaica.
Estuarine, Coastal and Shelf Science 46: 743-756.

Attasat, S., Wanichpongpan, P. and Ruenglertpanyakul, W., 2013. Design
of integrated aquaculture of the Pacific white shrimp, tilapia and green
seaweed. Journal of Sustainable Energy and Environment 4: 9-14.

Avnimelech, Y., 2006. Bio-filters: The need for an new comprehensive
approach. Aquacultural Engineering 34 (3): 172-178.

Avnimelech, Y., 2009. Biofloc technology: a practical guide book. World
Aquaculture Society, Louisiana, USA. 182 pages.

Avnimelech, Y., Gad Ritvo, 2003. Shrimp and fish pond soils: Processes and
management. Aquaculture 220: 549-567.

Baghaei, F. and Sudagar, M., 2013. Farming of the Shrimp, Litopenaeus
vannamei in the Golestan Province of Iran. World 5: 511-513.

Bo6 Gido duc va Dao tao, 2016. Sink hoc. Nha xuit ban giao duc Vi¢t Nam.



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

100

Boyd, C. E., 1990. Water quality in pond for aquaculture. Birmingham
Publishing Co., Birmingham, USA. 482 pages.

Boyd, C. E., 1995. Bottom soils, sediment and pond aquaculture. Chapman
and Hall, New York, USA, 348 pages.

Boyd, C. E., 1998. Water quality for pond aquaculture: Research and
Development Series. International Center for Aquaculture and Aquatic
Environments 3:1-37.

Boyd, C. E., 2003. Guidline for Aquaculture effluent management at farm
level. Aquaculture 226:102-112.

Boyd, C. E., 2009. Carbon: nitrogen ratio management. Global aquaculture
advocate  1029-1063.

Boyd, C. E., 2018. Ammonia Nitrogen dynamic in Adquaculture. Global
Aquaculture Advocate 11:8-16.

Boyd, C. E., Thunjai T. and Boonyaratpalin M., 2002. Dissolved salts in water
for inland low-salinity shrimp culture. Global Aquaculture Advocate 5(3):
40-45.

Burford, M.A. and Longmore, A.R., 2001. High ammonium production from
sediments in hypereutrophic shrimp ponds. Marine ecology progress series
224: 187-195.

Burford, M.A., Peterson, E.L., Baiano, J.C.F. and Preston, N.P., 1998.
Bacteria in shrimp pond sediments: their role in mineralizing nutrients and
some suggested sampling strategies. Aquaculture research 29: 843— 849.

Carvalho, S., Falcao, M., Curdia, J., Moura, A., Serpa, D., Gaspar, M. B.,
Dinis, M. T., Pousao-Ferreira, P. and Cancela Da Fonseca, L., 2009.
Benthic dynamics within a land-based semi intensive aquaculture fish farm:
The importance of settlement ponds. Aquaculture International 17: 571-
587.

Casillas-Hernandez, R., Nolasco-Soria, H., Garcia-Galano, T., Carrillo-

Farnes, O. and Paez-Osuna, F., 2007. Water quality, chemical fluxes and



22.

23.

24.

25.

26.

217.

28.

29.

101

production in semi-intensive Pacific white shrimp (Litopenaeus vannamei)
culture ponds utilizing twodifferent feeding strategies. Aquacultural
Engineering 36: 105-114.

Chanratchakool, P., 1995. Health management in shrim ponds. Nha xuit ban
Ha Noi, tai ban 1an thtr 3 nam 2003, trang 55 — 69.

Chanratchakool, P., Turnbull, J. F., Funge-Smith, S. J., Macrae I. H. and
Limswan, C., 2002. Health management in shrimp ponds (Nguyén Anh
Tudn, Nguyén Thanh Phiong, Pang Thi Hoang Oanh va Tran Ngoc Hdi
dich). Tai ban lan tha ba. Nha xuat ban Nong Nghiép TP. HO Chi Minh,
152 trang.

Chau Tai Tao, 2014. Tong quan nudi tom thé chan tring (Litopenaeus
vannamie) trén thé gidi va Viét Nam. Khoa thiiy san Pai hoc Can Tho.

Chau Tai Tao, Nguyén Thanh Phuong, Tran Ngoc Hai, 2016. Anh huéng cua
bo sung khoang chat 1én ting trudng, ty 1& sdng cta 4u trung va hau 4u
trung tom thé chan tréng. Tap chi Khoa hoc Truong Pai hoc Can Tho T:
38-44.

Ping Ngoc Thanh, H6 Thanh Hai, 2007. Co s6 thiiy sinh hoc. Nha xuat ban
Dai hoc va Trung hoc Chuyén nghiép, 212 trang.

DeNiro, M. J. and Epstein, S., 1978. Influence of diet on the distribution of
carbon isotopes in animals. Geochimica et Cosmochimica Acta 42 (5): 495-
506.

DeNiro, M. J. and Epstein, S., 1981. Influence of diet on the distribution of
nitrogen isotopes in animals. Geochimica et Cosmochimica Acta 45 (3):
341-351.

Dinh The Nhan, Nguyen Phuc Cam Tu, Truyen Nha Dinh Hue (2017) Effects
of C/N ratios on water quality and growth performance of pacific white
shrimp litopenaeus vannamei in nursery stage. Journal of agricultural

science and technology no: 3/2017. Nong lam university- HCM city.



30.

31.

32.

33.

34.

35.

36.

37.

102

D3 Minh Vanh, Tran Hoang Tuédn, Tran Ngoc Hai va Truong Hoang Minh,
2016. Panh gia hiéu qua nudi tom thé chan tring thim canh theo cac hinh
thire to chire & Ddng Bang Song Ctru Long. Tap chi Khoa hoc Truong Pai
hoc Cin Tho 46: 50-57.

D4 Thi Thanh Huong va Chau Tai Tao, 2004. Khao sat thay d6i mot sb chi
tiéu sinh 1y cta tom Su (Penaeus monodon) trong méi trudng nudi cd ndng
do mudi thép. Tap chi Khoa hoc Truong Pai hoc Can Tho 46: 60-67.

D6 Thi Thanh Huong, Nguyén Vian Tu, 2010. Mét s6 vdn dé vé sinh Iy cd va
giap x&c. Nha xuit ban Truong Pai hoc Can Tho, 152 trang.

P4 Vian Budc, Nguyén Thanh Phuong, Tran Ngoc Hai, P Thi Thanh Huong,
Chau Tai Téo, Tsushilshimatsu, 2019. Anh huong ciia CO; 1én tang trudng,
ty 1& song, enzyme tiéu hoa va Glucose ctia tom thé chan tring (giai doan
tom bot 1én tom gidng). Tap chi khoa hoc Truwong Pai hoc Can Tho 55(3):
58-77.

Durako, M. J. and Hall, M. O., 1992. Effects of light on the stable carbon
isotope composition of the seagrass Thalassia testudinum. Marine Ecology
Progress Series 86: 99-101.

Eren, Y., Tsur, T. and Avnimelech, Y., 1977. Phosphorus fertilization of
fishponds in the upper Galilee. Bamidgeh 29: 87-92.

Fast, A.W., Carpenter, K. E., Estilo, V. J. and Gonzales, H. J., 1988. Effects of
water depth and artificial mixing on dynamics of Philippines brackish water
shrimp ponds. Aquacultural engineering 7: 349-361.

Fourooghifard, H., Matinfar, A., Mortazavi, M. S., Roohani G. K. and
Mirbakhsh, M., 2018. Nitrogen and phosphorous budgets for integrated
culture of whiteleg shrimp Litopenaeus vannamei with red seaweed
Gracilaria corticata in zero water exchange system. Iranian Journal of
Fisheries Sciences 17(3): 471-486.



38.

39.

40.

41.

42.

43.

44,

45.

103

Funge-Smith, S. J. and Briggs, M. R., 1998. Nutrient budgets in intensive
shrimp ponds: implications for sustainability. Aquaculture, 164(1-4): 117-
133.

Holmer, M., Marba, N., Diaz-Almela, E., Duarte, C. M., Tsapakis, M. and
Danovaro, R., 2007. Sedimentation of organic matter from fish farms in
oligotrophic Mediterranean assessed through bulk and stable isotope (§*°C
and §'°N) analyses. Aquaculture 262(2-4): 268-280.

Hopkins, J. S., Sandifer, P. A. and Browdy, C. L., 1994. Sludge management
in intensive pond culture of shrimp effect of management regime on water
quality, sludge characteristics, nitrogen extinction, and shrimp production.
Aquacultural engineering 13: 11-30.

Huy, N. V and Maeda, M., 2015. Nutrient mass balances in intensive shrimp
ponds with a sludge removal regime: A case study in the Tam Giang
lagoon, central Vietnam. Journal of Agricultural Science and Technology A
& B & Hue University Journal of Science, 538-548 pages.

Ikemoto, T., Watanabe MX., Okuda N., Omori K., 2008: Analysis of
biomagnification of persistent organic pollutions in the aquatic food web of
the Mekong Delta, South Vietnam using stable carbon and nitrogen isotope.
Chemosphere 72(1): 104-114.

Jenneman, G. E., Mclnerney, M. J. and Knapp, R. M., 1986. Effect of nitrate
on biogenic sulfide production. Appl. Environ. Microbiol. 51: 1205-1211.
Jesus, P., Carlos, A., Martinez, P. and Lindsay, G. R., 1997. The effects of
salinity and temperature on the growth and survival rates of juvenile white

shrimp Penaeus vannamei Boone, 1931. Aquaculture 157(1-2): 107-115.

Jian, T. J.,, Luan, S., Cao, B., Luo, K., Meng, X. and Kong, J., 2019.
Comparison of growth and reproduction performance of broodstock Pacific
white shrimp Litopenaeus vannamei reared in oceanic and brackish
water. Aquaculture Research 50(7): 1893-1902.



46.

47.

48.

49.

50.

51.

52.

53.

104

Julian, G. D. and Lewis, L. V., 2009. Artemia replacement in co-feeding
regimes for mysis and postlarval stages of Litopenaeus vannamei:
Nutritional contribution of inert diets to tissue gowth as indicated by natural
cacbon stable isotopes. Aquaculture 297 (1-4): 128-135.

Kalbassi, M. R., Abdollahzadeh, E. and Salari J. H., 2013. A review on
aquaculture development in Iran. Ecopersia 1: 159-178.

Kang, J. and Matsuda, O., 1994. Combined effects of hypoxia and hydrogen
sulfide on early development stages of white shrimp Metapenaeus
monoceros. Journal of the Faculty of Applied Biological Science-Hiroshima
University (Japan) 33: 21-27.

Kao, S. J,, Liu, K. K., 2000. Stable carbon and nitrogen isotope systematics in
a human-disturbed watershed (Lanyang-Hsi) in Taiwan and the estimation
of biogenic particulate organic carbon and nitrogen fluxes. Global
Biogeochemical Cycles 14: 189-198.

Kerhervé, P., Minagawa, M., Heussner, S. and Monaco, A., 2001. Stable
isotopes (13C/12C and 15N/14N) insettling organic matter of the
northwestern Mediterranean Sea: biogeochemical
implications. Oceanologica acta 24:77-85.

Kim Van Van, Poan Thi Nhinh, 2019. Thir nghi¢m thuan hoa va nuoi tom thé
chan trang qua dong trong ao nudc ngot tai Hung Yén. Tap chi Khoa hoc
Nong nghiép Viét Nam 01: 38-46.

Kittiwanich, J., Songsangjinda, P., Yamamoto, T., Fukami, K. and Muangyao,
P., 2012. Modeling the effect of nitrogen input from feed on the nitrogen
dynamics in an enclosed intensive culture pond of black tiger shrimp
(Penaeus monodon). Coastal marine science 35 (1): 39-51.

Lé Kim Long, L& Van Thap, 2017. Phén tich hiéu qua sir dung cac yéu to dau
vao cho nghé nudi tom thé chan tring thim canh cta tinh Ninh Thuan. Tap
chi Khoa hoc — Cong nghé Thuy san 01: 94-101.


https://vcgate.vnu.edu.vn/authors/54689/articles
https://vcgate.vnu.edu.vn/authors/54690/articles
https://vcgate.vnu.edu.vn/journals/khoa-hoc-cong-nghe-thuy-san/articles

54.

55.

56.

S7.

58.

59.

60.

61.

62.

105

Lé Quéc Viét, Tran Ngoc Hai, 2018. Thyc nghiém nudi tom thé chan tréng
trong bé v&i mat d6 khac nhau. T ap chi Khoa hoc Truong Bai hoc Can Tho
54 (7): 94-101.

Lé Qudc Viét, Tran Ngoc Hai, Ly Vin Khanh, Tran Minh Nhat, Ta Vin
Phuong, 2015. Ung dung Biofloc nudi tom thé chan tring véi mat do khac
nhau két hop v6i nudi rd phi. Tap chi Khoa hoc Truong Pai hoc Can Tho
38: 38-49.

Lé Quéc Viét, Tran Ngoc Hai, Tran Minh Pha, Ngo6 Thi Hanh, 2017. Nghién
ctru st dung ca rot thay thé thirc dn vién trong nudi tdm thé chn tring theo
cong nghé Biofloc. Tap chi Khoa hoc Truong Pai hoc Can Tho 50: 96-107.

Lé Qudc Viét, Tran Ngoc Hai, TrAn Minh Phu. 2019. Panh gia kha ning bd
sung bi d6 (Cucurbitapepo) lam thic an cho tom thé chéan trang. Tap chi
Khoa hoc Trieong Pai hoc Can Tho 54(9): 88-96.

Lemonnier, H. and Faninoz, S., 2006. Effect of water exchange on effluent
and sediment characteristics and on partial nitrogen budget in
semi-intensive shrimp ponds in New Caledonia. Aquaculture research
37(9): 938-948.

Lin, Y. C.and Chen, J. C., 2003. Acute toxicity of nitrite on Litopenaeus
vannamei (Boone, 1931) juveniles at different salinity levels. Aquaculture
224:193-201.

Loick, N., Dippner, J., Doan, H. N., Liskow, I. and Voss, M., 2007. Pelagic
nitrogen dynamics in the Vietnamese upwelling area according to stable
nitrogen and carbon isotope data. Deep Sea Research Part |I:
Oceanographic Research Papers 54(4): 596-607.

Luc Minh Diép, 2012. Ung dung cong nghé Biofloc, giai phap k¥ thuat thay
thé cho nghé nudi tdm he thwong phim hién nay tai Viét Nam. Khoa Nudi
trong Thiiy san, Pai hoc Nha Trang 3-13.

Madenjian, C. P., 1990. Patterns of oxygen production and consumption in

intensively managed shrimp ponds. Aquaculture Research 21(4): 407-417.



63.

64.

65.

66.

67.

68.

69.

70.

106

Maksymowska, D., Richard, P., Piekarek J. H. and Riera, P., 2000. Chemical
and isotopic composition of the organic matter sources in the Gulf of
Gdansk (Southern Baltic Sea). Estuarine, Coastal and Shelf Science 51(5):
585-598.

Manecas, B., Rafael, A., Rodrigo, S., Caio, M. and Luis, V., 2013.
Performance of Pacific white shrimp Litopenaeus vannamei raised in
biofloc systems with varying levels of light exposure. Aquacultural
Engineering 52: 39-44.

Mariscal, L. M. and Paez-Osuna, F., 2014. Mass balances of nitrogen and
phosphorus in an integrated culture of shrimp (Litopenaeus vannamei) and
tomato (Lycopersicon esculentum) with low salinity groundwater: A short
communication. Aquacultural Engineering 58: 107-112.

Mclintosh, D., Samocha, T. M., Jones, E. R., Lawrence, A. L., Horowitz, S.
and Horowitz, A., 2001. Effects of two commercially available low-protein
diets (21% and 31%) on water and sediment quality, and on the production
of Litopenaeus vannamei in an outdoor tank system with limited water
discharge. Aquacultural Engineering 25: 69-82.

Meksumpun, S., Meksumpun, C., Hoshika, A., Mishima, Y., Tanimoto, T.,
2005. Stable carbon and nitrogen isotope ratios of sediment in the Gulf of
Thailand: Evidence for understanding of marine environment. Continental
Shelf Research 25: 1905-1915.

Moriarty, D. J. W., 1998. Control of luminous Vibrio species in Penaeid
aquaculture ponds. Aquaculture 164: 351-358.

Mude, D. B. and Naik, R. J., 2014. Effect of density on growth and production
of Litopenaeus vannamei of brackish water culture in rainy season with
artificial diet, India. European Journal of Experimental Biology 4: 342-346.

Muthuwani, V. and Kwei, L. C., 1995. Water quality and nutrient budget in
intensive shrimp culture ponds. In Book of Abstracts, The 1996 Annual

Meeting of the World Aquaculture Society, 270 pages.



71.

72.

73.

74.

75.

76.

77.

78.

107

Naidu, A. S., Cooper, L. W., Finney, B. P., Macdonald, R. W., Alexander, C.
and Semiletov, 1. P., 2000. Organic carbon isotope ratios (613C) of Arctic
Amerasian continental shelf sediments. International Journal of Earth
Sciences 89(3): 522-532.

Nguyén Duy Quynh Trdm, Huynh Thi Huong, 2017. Anh huéng cia mat do
dén sinh trudng, ty 16 sdng va hiéu qua kinh té cua tém thé chan tring
(Litopenaeu vannamei) nudi thwong phim ¢ tinh Quang Nam. Tap chi
Khoa hoc Pai hoc Nong Lam Hué 7: 926-935.

Nguyén Duy Quynh Tram, Ngo Tién Diing, Lé Thi Thu An, Tran Nguyén
Ngoc, Nguyén Ttr Minh, Nguyén Khoa Huy Son, 2015. Nghién ciru su tich
lily nito va phdt pho trong ao nudi tom thé chan trang Litopenaeus
vannamei (Boone, 1931) tai tinh Thira Thién Hué. Tap chi Khoa hoc Pai
hoc Hué: Néng nghiép va phat trién Néng thon, 100:1.

Nguyén Khic Huong, 2007. S6 tay kj thudt nudi trong thity hdi san. Nha xuét
ban Khoa hoc Ky thuat Ha Noi, 242 trang.

Nguyén Thanh Long va V& Thanh Toan, 2008. Panh gia mirc d6 tich liiy dam,
lan trong md hinh nudi tdm si (Penaeus monodon) tham canh. Tap chi
Khoa hoc Truong Dai hoc Can Tho, trang 44-52.

Nguyén Thanh Phuong va Tran Ngoc Hai, 2004. Gido trinh kj thudt san xudt
giéng va nudi gidp xdc. Khoa Thity san Pai hoc Can Tho, 197 trang.

Nguyén Thi Bé Phiic, 2008. Khao sat tic dong cta chét thai tir ao nudi ca tra
(Pangasianodon hypophthalmus) 1én méi truong xung quanh va st dung
bun day ao cho canh tac lua & huyén Chau Phu va Phu Tan tinh An Giang.
Tap chi Khoa hoc truong Dai hoc Can Tho.

Nguyén Kién Chinh, 2015. B4o céo két qua nghién ctru Panh gia sy mat nudc
tir hd Dau Tiéng va kha niang bo cp cho nudc hd cho nude ngdm bang ky
thuat thuy van déng vi, dé tai cép bd. Trung tam hat nhan Thanh phé HO
Chi Minh.


http://jos.hueuni.edu.vn/index.php/TCKHDHH/issue/view/52

79.

80.

81.

82.

83.

84.

85.

86.

87.

108

Nguyén Thi Huong, 2012. Pong vi C va bién dong cia khi hdu & Viét Nam.
truong Pai hoc Khoa hoc Tu nhién Ha Ngi.

Ong Méc Quy, Trinh Viét Anh, 2005. Anh hudng cua d6 kiém 1én qué trinh
tang truéng ciia tom thé chan tring (Litopenaeus vannamei) duoc nudi ¢ do
man thap 4%o. Tap chi Khoa hoc cong nghé Trwong Pai hoc Nong Lam, Tp.
Ho Chi Minh. Trang 107-115.

Paez-Osuna F., Guerrero-Galvan, S. R. and Ruiz-Fernandez, A. C., 1999.
Discharge of nutrients from shrimp farming to coastal waters of the Gulf of
California. Marine Pollution Bulletin 38(7): 585-592.

Paez-Osuna, F., Guerrero-Galvan, S. R., Ruiz-Fernandez, A. C. and Espioza-
Angulo R. E., 1997. Fluxes and mass balances of nutrients in semi-intensive
shrimp farm in North-Western Mexico. Marine Pollution Bulletin 34: 290-
297.

Peterson, E. L., Wadhwa, L. C. and Harris, J. A., 2001. Arrangement of
aerators in an intensive shrimp growth out pond having a rectangular shape.
Aquacultural engineering 25(1): 51-65.

Pham Quéc Hung, 2007. Vat Iy hat nhan va wung dung. Nha xuét ban Pai hoc
Qudc gia Ha Noi, trang 43-64.

Pham Quy Nhan, 2008. Nguon gdc va sy phan bd amoni va asenic trong cac
tang chira nuéc Pong Bang Song Hong. Két qua dé tai khoa hoc cong nghé
16 chire hop tdc phdt trién quoc té cia Thuy Pién, Ha Noi. 88 trang.

Phan Minh Thy, Toén Nit My Nga, 2015. Kha nang ty lam sach sinh hoc va ly
hoc cua nudc ddm thuy triéu, Khanh Hoa. Tap chi Khoa hoc Céng nghé
Thuy san — Truong Pai hoc Nha Trang 1: 57-62.

Phung Thi Hong Gam, V5 Nam Son va Nguyén Thanh Phuong, 2014. Phan
tich hiéu qua san xuat cic mo hinh nudi tom thé chan tring va tom si tham
canh ¢ tinh Ninh Thuan. Tap chi Khoa hoc Truong Dai hoc Can Tho 2: 37-
43.



88.

89.

90.

91.

92.

93.

94.

95.

109

Porchas-Cornejo, M. A., Martinez-Porchas, M., Martinez-Cordova, L. R.,
Ramos-Trujillo, L., Barraza-Guardado R., 2012. Consumption of Natural
and Artificial Foods by Shrimp (Litopenaeus vannamei) Reared in Ponds
with and without Enhancement of Natural Productivity. The Israeli Journal
of Aquaculture - Bamidgeh, 1JA, 7 pages.

Reddy, K. R., Feijtel, T. C. and Patrick, J, W. H., 1986. Effect of soil redox
conditions on microbial oxidation of organic matter. The Role of Organic
Matter in Modern Agriculture, Martinus Nijhoff Publishers, Dordrecht,
The Netherlands, 117-156 pages.

Revsbech, N. P., Sorensen, J., Blackburn, T. H. and Lomholt, J. P., 1980.
Distribution of oxygen in marine sediments measured with microelectrodes.
Limnology and Oceanography 25(3): 403-411.

Rulifson, R. A., 1981. Substrate preference of juvenile penaeid shrimps in
estuarine habitat. Cont. Mar. Sci. 24: 35-52.

Ryther, J. H., and Dunstan, W. M., 1971. Nitrogen, phosphorus and
eutrophication in the coastal marine environment. Science 171: 1008-1013.

Samocha, T., Fricker, J., Ali, A., Shpigel, M. and Neori, A., 2015. Growth
and nutrient uptake of the macroalga Gracilaria tikvahiae cultured with the
shrimp Litopenaeus vannamei in an Integrated Multi-TrophicAquaculture
(IMTA) system. Aquaculture 446: 263-271.

Sara, G., Scilipoti, D., Mazzola, A. and Modica, A., 2004. Effects of fish
farming waste to sedimentary and particulate organic matter in a southern
Mediterranean area (Gulf of Castellammare, Sicily): a multiple stable
isotope study (613C and 615N). Aquaculture 234(1-4): 199-213.

Sareban, H., Bozorgi, E., Kamrani, E., Sajadi, M. and Masandani, S., 2012.
Possibility of white leg shrimp (Litopenaeus vannamei) production twice a
year in the shrimp farms of western Hormozgan Province. Journal of

Fisheries (Iranian Journal of Natural Resources) 65:283-293.



96.

97.

98.

99.

100.

101.

102.

103.

104.

110

Satapornvanit, K., 1993. The environmental impact of shrimp farm effluent.
MSc thesis, Asian Institute of Technology, Bangkok, 153 pages.

Shukri, S.A. and Surif, M., 2011. The study of biofiltering ability of
Gracilaria manilaensisi in reducing inorganic—N waste of shrimp culture.
Empowering Science, Technology and Innovation Towards a Better
Tomorrow, 94: 638-643.

Silva, E., Calazans, N., Soares, M., Soares, R. and Peixoto, S., 2010. Effect of
salinity on survival, growth, food consumption and haemolymph osmolality
of the pink shrimp Farfantepenaeus subtilis (Pérez-Farfante,
1967). Aquaculture 306(1-4): 352-356.

S& Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2014. Béo céo két qua
thuc hién ké hoach nam 2013 va ké hoach phat trién nong nghiép, ndéng
thon nam 2014, Tinh Bac Liéu.

S¢ Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2015. Bao cdo két qua
thuc hién ké hoach nim 2014 va ké hoach phat trién nong nghiép, nong
thon nam 2015. Tinh Bac Liéu.

S¢ Nong Nghiép va Phat trién nong thén tinh Bac Liéu, 2016. Béo céo két qua
thuc hién ké hoach nim 2015 va ké hoach phat trién néng nghiép, nong
thon nam 2016. Tinh Bac Liéu.

S¢ Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2017. Béo céo két qua
thuc hién ké hoach nim 2016 va ké hoach phat trién nong nghiép, nong
thon nam 2017. Tinh Bac Liéu.

S& Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2018. Bao céo két qua
thyc hién ké hoach nim 2017 va ké hoach phat trién néng nghiép, nong
thon nam 2018. Tinh Bac Liéu.

S& Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2019. Bao céo két qua
thyc hién ké hoach nim 2018 va ké hoach phat trién néng nghiép, nong

thon nam 2019. Tinh Bac Liéu.



105.

106.

107.

108.

109.

110.

111.

112.

113.

111

S¢ Nong Nghiép va Phat trién nong thon tinh Bac Liéu, 2020. Bao céo két qua
thyc hién ké hoach nim 2019 va ké hoach phat trién nong nghiép, nong
thon nam 2020. Tinh Bac Liéu.

Soon, N. K., Abidin, A. Z. and Shaharom H. F., 1999. The effect of the
probiotics bacteria on the water quality Penaeus monodon in tank culture.
Aquatic animal health of sustaibilty, 22-26 pages.

Sowers, A. D. and Tomasso, J. R. J.,, 2006. Production characteristics of
Litopenaeus vannamei in lowsalinity water augmented with mixed salts.
World Aquaculture Society 37: 214-217.

Sweeney, R. E. and Kaplan, I. R., 1980. Natural abundance of 15N as a source
indicator for near-shore marine sedimentary and dissolved nitrogen. Marine
Chemistry 9: 81-94.

Ta Vin Phuong, 2006. Nghién ciru sy bién dong cac yéu té moi truong va sy
tich iy dam lan trong ao nudi tom st tham canh ¢ Vinh Chau-So6c Trang.
Tap chi Khoa hoc Truong Pai hoc Can Tho.

Ta Vin Phuong, 2016. Phat trién quy trinh cong nghé biofloc va kha nang tng
dung trong nudi tom thé chan tring (Litopenaeus vannamei)”. Ludn dn tién
sy, Khoa Thiiy san, trudng Pai hoc Can Tho. Luén an tién si.

Ta Vin Phuong, Nguyén Vin B4 va Nguyén Vin Hoa, 2014. Nghién ctu nudi
tdm thé chan trang theo qui trinh Biofloc voi mat do va ¢6 man khac nhau.
Tap chi Khoa hoc Truong Pai hoc Can Tho. Trang: 44-53.

Téng cuc Thong ké, 2013a. “Dién tich mat nudc nudi trong thily san phan theo
dia phuong”, truy cap: 09/05/2014.
<http://www.gso.gov.vn/default.aspx?tabid=390&idmid=3&IltemID=13862
>

Tong cuc Thong ké, 2013b. “San luong tom nudi phan theo dia phuong”, truy
cap 09/05/2014.
<http://www.gso.gov.vn/default.aspx?tabid=390&idmid=3&ItemID=13849

>



114.

115.

116.

117.

118.

1109.

120.

121.

122.

123.

112

Téng cuc thuy san, 2011. “Tinh hinh nudi trdng thuy san ndm 2010, Bao cdo
tom tit Tinh hinh nuéi tdm nude lg ndm 2010, ké hoach nam 2011 va mot
sO giai phap thue hién”, truy cap: nim 2014.

Téng cyc thity san, 2012. “B&o céo tinh hinh nudi tém nudc lg nam 2012 va
giai phap thuc hién ké hoach nim 2013”, truy cap: nam 2014.

Téng cuc Thiy san, 2013. “B4o cdo tinh hinh nuéi nghéu, tém tai cac tinh
Pong bang song Ctru Long” truy cap:
<http://tongcucthuysan.gov.vn/fileupload/bao-cao-tinh-hinh-nuoi-ngheu-
tom-tai-cac-tinh-111bscl>

Tong cuc Thiy san, 2014. “Bao cao tong két nudi tom nude lo nim 2014 va
trién khai ké hoach nam 2015, truy cap: nam 2017.

Tong cuc Thity san, 2015. “Béo céo tong hop quy hoach nudi toém nudc lg
ving PBSCL dén nam 2020, tim nhin 20307, truy cép: nim 2017.

Téng cuc Thity san, 2015. “Bao cdo tong két nudi tom nudc lo ndm 2015 va
trién khai ké hoach nam 2016, truy cap: nam 2017.

Tran Thi Thanh Hién va Nguyén Anh Tuan, 2009. Dinh duéng va thirc dn
thity san. Nha xuat ban Truong Dai hoc Can Tho, 191 trang

Trinh Anh Puc, 2018. Ung dung cta hat nhan dong vi bén trong nghién ctu
NONg nghiép, Méi triong, Khi hdu va danh gid nguon mede. Bo Khoa hoc
va Moi trudng.

Tucker, J., Sheats, N., Giblin, A. E., Hopkinson, C. S. and Montoya, J. P.,
1999. Using stable isotopes to trace sewage-derived material through
Boston Harbor and Massachusetts Bay. Marine Environmental Research
48: 353-375.

Usui, T., Nagao, S., Yamamoto, M., Suzuki, K., Kudo, I., Montani, S., Noda,
A. and Minagawa, M., 2006. Distribution and sources of organic matter in
surficial sediments on the shelf and slope off Tokachi, western North
Pacific, inferred from C and N stable isotopes and C/N ratios. Marine
Chemistry 98: 241-259.


http://tongcucthuysan.gov.vn/fileupload/bao-cao-tinh-hinh-nuoi-ngheu-tom-tai-cac-tinh-111bscl%3e
http://tongcucthuysan.gov.vn/fileupload/bao-cao-tinh-hinh-nuoi-ngheu-tom-tai-cac-tinh-111bscl%3e

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

113

Van, R. J, 2013. Waste treatment in recirculating aquaculture
systems. Aquacultural Engineering 53: 49-56.

VASEP, 2018. “Dién dan Khuyén nong Nong nghiép véi chu dé&: Giai phap
nang cao nang suat tom si, tom thé chan tring tai ving Dong bang song
Ctu Long”, truy cap: 20/06/2019.

V5 Nam Son, Truong Tan Nguyén va Nguyén Thanh Phuong, 2014. So sanh
dic diém k thuat va chat luong méi trudng gitra ao nudi tdm su va tdm the
chan tréng tham canh tai tinh S6c Trang. Tap chi Khoa hoc Truong Pai hoc
Can Tho, trang 70-78.

Vii Thé Tru, 2001. Thiét lap va diéu hanh trai san xuat tom giéng tai Viét
Nam. Nha xudt ban Néng nghiép, TP. Ho Chi Minh, 108 trang.

Vii Trung Tang, 2011. Co s¢ sinh thai hoc. Nha xuat ban Gio duc, 263 trang.

Vuong Trong Quy, 2006. Nghién ciru sy tich luy vat chat dinh dudng trong ao
nudi tdm s (Penaeus monodon) tham canh ¢ Vinh Chau - S6¢ Trang. Luan
van t6t nghiép nganh nudi trong thity san, Pai hoc Can Tho.

Watson, C. and Francis-Floyd, R., 2010. Ammonia in Aquatic Systems.
Aguaculture Pollution Bulletin 20 (12): 27-35.

Widanarni, D., Yuniasari, S. and Julie E., 2010. Nursery culture performance
of Litopenaeus vannamei with Probiotics addition and different C/N ratio
under laboratory condition. HAYATI Journal of Biosciences 17, 115-119.

Williams, A., Davis, D. and Arnold, C., 1996. Density-dependent growth and
survival of Penaeus setiferus and Penaeus vannamei in a semi-closed
recirculating system. Journal of the World Aquaculture Society 27: 107-
112.

Xia, L., Yang, L.and Yan, M., 2004. Nitrogen and phosphorus cycling in
shrimp ponds and the measures for sustainable management.
Environmental Geochemistry and Health 26: 245-251.



114

134. Yokoyama, H., Abo, K. and Ishihi, Y., 2006. Quantifying aquaculture-derived
organic matter in the sediment in and around a coastal fish farm using stable

carbon and nitrogen isotope ratios. Aquaculture 254: 411-425.



115

PHU LUC

Phu luc 1: Bang phéng vin hd nudi

PHIEU PHONG VAN
(Phéng vin truc tiép hé nudi tém thé chan tring)
A. THONG TIN VE CHU HQ

- Ho va tén chu

1. S6 vu nudi trong nam:............ Vu chinh tir thang......... dén thang:
................ [] []

2. Loai mo hinh nuéi dang ap dung: Trong ao dét ; .Ao 16t bat

B. THONG TIN VE KY THUAT

3. DIEN HCh A0 o
R 14 3T 1) S

5. Hinh thuc cai tao day ao

» Vétbun ddy ao: Khong [1  Co [1 ; véttoan bd [J vét mot phan [
* Phoi ddy ao sau vét bun day: Khong [ Co [ s6 ngay phoi..........
« Hoa chét xtr Iy day ao: Khong [, Co6 [,  Loai héa chdt .........cc.cooceueee....
VA TIBU TUONE ST QUNE: ..o

6. Hinh thirc xtr Iy nudc dau vao
* ¢6 stir dung ludéi loc [; Pé ling nudc ...... ngay
Xu ly nuoc: Truc tiép trong ao nudi [ Ao ling [

7. Diét tap nudc nuoi va diét khuan:
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Loai ding va liEu TUONE ST AUNE: ....eveeeeeeeeeeeeeeee et

8. Bién phap gay mau nudc

Loai sin pham sir dung Liéu hrong sir dung
1
2
3
4
5
C. THONG TIN CON GIONG
9. C& gidng luc tha: PLio ; hodc ..oveeeeenenn. cm/con.
10. Mat d6 nudi: ........... con/m? (hay tong sb tom tha nudi: ................. ngan con/dién
tich ao)
D. QUAN LY AO NUOI

11. Quan 1y chét lugng nudc ao
Loai quat nudc st dung: 16ng nhim...... quat canh nhya......... cong suit quat....HP
Theo dbi chi tiéu chit lugng nude: Khong [ Co [
Chi tiéu: Tan sut do:
Két qua (copy s6 liéu & mbi ao nudi)

12. Giai phap xur 1y (néu co):

« DO thip:............. Loai ding va liéu luong St dung............ccoeeeeeeeveeeereeeeeeeen.

* Do kiém thap:............ Loai ding va liéu luong st dung............coceveeeeeeeeeveennenn.

« D6 cung thip:............ Loai dung va lidu luong st dung..........ccoeeeeeeeeeevnnnn.

* pH cao.............. Loai dung va liéu luong st dung.............occoveeveveeeeeeeeennn.

* NH3 cao.............. Loai ding va 1iéu Iuong st dung.............cooeeeeeeeeeeeeeeeereeeeene.
* H2S cao.............. Loai dung va liéu lugng st dung............coeveeveeeeeeeeeeeeeeenenn.

13. Quan ly thirc an va cho an

Giai doan Loai thirc an S6 1an cho
A N Luong thurc an/ngay
tdm nuoi (N% =7?; P%="?) an/ngay




117

14. Tong Iwong thirc A0/VU (K): «.evveneeee e,
15. Hinh thirc quan 1y nude ao nudi

* Hoan toan khong thay nudc ] c6 thay nuéc  [_]

19. C& tom luc thu hoach: ............... (con/kg), «.vvviiiiiiiiiiia (gam/con)
20. Hinh thtrc x1r Iy nudc va bun day sau khi thu hoach:

Moi truwong nudc Bun day ao
« Ngay sau khi thu hoach tém: [] « Ngay sau khi thu hoach tém: []
* Sau thu tom bao nhiéu ngay:........ * Sau thu tom bao nhiéu ngay:........
« Thai tryc tiép ra méi truong: [ ] « Thai tryc tiép ra méi truong: []
« Qua ao ling: [1s6 ngay ling: « Dung bun day dip bo: []
* Hinh thirc khac: * Hinh thirc khac:
NGAY.eeveiiiiiiiiiineiiinnn

Nguoi phong van
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Phu luc 2: Chét lwgng méi treong nwéc

TSS
Duncan?
Subset for alpha = 0.05

NT 1 2 3 4 5 6
[50D1 3 .0020

100D1 3 .0020

|50D15 3 6.5533| 6.5533

100D15 3 19.6567 | 19.6567| 19.6567

100D30 3 40.5667 | 40.5667| 40.5667| 40.5667

50D30 3 49.7000| 49.7000| 49.7000

50D60 3 64.1333| 64.1333

50D45 3 83.8333

100D45 3 154.2333
100D60 3 216.0000
Sig. .095 071 .063 071 1.000 1.000
Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

TAN

Duncan?

Subset for alpha = 0.05

NT 1 2 3 4
50D45 3 .1500

50D30 3 .1867

100D1 3 3467

|50D1 3 .3500

100D30 3 .3900

100D45 3 7533




50D60
50D15
100D60
100D15
Sig.

w W w w

.084

119

2.2300
2.7100

120

2.7100
3.2433

.086

5.2000
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

NO2

Duncan?

NT

Subset for alpha = 0.05

3

[50D1
100D1
100D45
50D15
50D45
100D15
|[50D60
100D60
|50D30
100D30
Sig.

W W W W wWwwWw W w w w

.0500
.0500
2767
.6033
2.4833
3.2267

.062

2.4833
3.2267
4.7600

147

3.2267
4.7600
5.7600

.108

10.4233

1.000

28.4267
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

NOs

Duncan?

NT

Subset for alpha = 0.05

2

3

50D15

8.6833




100D15
|50D1
100D1
50D30
50D45
100D30
|50D60
100D45
100D60
Sig.

W W W W W W wWw w w

9.7267
11.9050
11.9050
22.3333

.308

120

47.9300
56.9667

450

109.5600

1.000

142.7733
158.7500
.188

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

TN

Duncan?

NT

Subset for alpha = 0.05

1

3

4

50D15
50D1
100D1
100D15
50D30
50D45
100D30
|50D60
100D45
100D60
Sig.

W W W W W W W wWw W w

16.1933
17.4200
17.4200
21.7267

695

49.9333
73.4867

.079

119.3933

1.000

147.5467

1.000

184.0533

1.000

214.9633
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.




TP

Duncan?

121

NT

Subset for alpha = 0.05

3

4

5

|50D1
100D1
|50D15
50D30
100D15
100D30
50D45
50D60
100D45
100D60
Sig.

W W W W W W W W w w

.5900
.5900
1.2267

.076

1.2267
1.8933

.053

1.8933
2.1833

381

3.6667

1.000

5.0867
5.4633

258 1.000

11.3633

15.0933
1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

TOC

Duncan?

NT

Subset for alpha = 0.05

1

2

3

[50D45
100D45
100D30
|50D30
50D60
100D60
|50D15

W W W W W w w

23.5100
29.4467
30.1433
32.1700

29.4467
30.1433
32.1700
36.3667

52.1100
56.2867




|s0D1
100D1
100D15
Sig.

.064

122

135

319

73.4600
73.4600
79.2867

192

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

Chlorophyll-a

Duncan?

NT

Subset for alpha = 0.05

2

|50D1
100D1
[50D15
100D15
100D30
50D30
50D60
100D45
[50D45
100D60
Sig.

W W W W W W W W w w

.0000
.0000
.0667
.0833
1167
.1500
55.5300

.057

55.5300
101.7700

072

101.7700
120.9600
140.5700

146

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3,000.

Test of Homogeneity of Variances

Levene Statistic

dfl

df2

Sig.

TSS

TAN
NO2
NO3

7.773
5.759
6.521
8.637

© ©O© ©O© o

20
20
20
20

.000
.001
.000
.000




TKN

TN

TKP

TOC
Chlorophyll-a

6.872
7.729
4.598
7.133
11.425

123

© ©O© ©O© ©O© o

20
20
20
20
20

.000
.000
.002
.000
.000
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Phu luc 3: C,N,P trong nwéc va bun day ao

NITO _VAO
Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC 1 2 3
MATDO-50 13 706,2308
MATDO-60 13 796,6154 796,6154
MATDO-80 15 923,7333
MATDO-70 11 980,5455
MATDO-100 17 1176,7647
Sig. ,351 ,075 1,000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 13,505.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

NITO_RA
Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC 1 2 3
MATDO-50 13 219,6923
MATDO-60 13 243,4615 243,4615
MATDO-70 11 290,3636
MATDO-80 15 293,9333
MATDO-100 17 379,6471
Sig. 440 124 1,000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.




125

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

CACBON_VAO
Duncan®®

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 3847,0000
MATDO-60 13 4339,0769 4339,0769
MATDO-80 15 5031,6667
MATDO-70 11 5340,6364
MATDO-100 17 6410,0000
Sig. ,351 ,075 1,000

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

CACBON_RA
Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 698,9231
MATDO-60 13 774,4615 774,4615
MATDO-70 11 924,0909
MATDO-80 15 935,3333
MATDO-100 17 1208,3529
Sig. 440 ,123 1,000

Means for groups in homogeneous subsets are displayed.
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a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type

I error levels are not guaranteed.

CACBON_TON
Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 3148,1538
MATDO-60 13 3564,6923 3564,6923
MATDO-80 15 4096,3333
MATDO-70 11 4416,7273 4416,7273
MATDO-100 17 5201,8235
Sig. ,337 ,065 ,073

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type

I error levels are not guaranteed.

PHOSPHO VAO

Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 166,1538
MATDO-60 13 187,5385 187,5385
MATDO-80 15 217,3333
MATDO-70 11 230,5455
MATDO-100 17 276,8235
Sig. ,348 ,076 1,000
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Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type

I error levels are not guaranteed.

PHOSPHO_RA
Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 21,2308
MATDO-60 13 23,3077 23,3077
MATDO-70 11 27,9091
MATDO-80 15 28,2667
MATDO-100 17 36,5882
Sig. ,480 114 1,000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

PHOSPHO_TON

Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2 3
MATDO-50 13 145,0000
MATDO-60 13 163,9231 163,9231
MATDO-80 15 188,9333
MATDO-70 11 202,7273 202,7273
MATDO-100 17 240,1765
Sig. ,343 ,068 ,063

Means for groups in homogeneous subsets are displayed.



a. Uses Harmonic Mean Sample Size = 13,505.

128

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type I

error levels are not guaranteed.

TL_NITO_RA
Duncan®®

Subset for alpha = 0.05
NGHIEMTHUC 1 2
MATDO-70 11 ,2973
MATDO-60 13 ,3062 ,3062
MATDO-50 13 ,3100 ,3100
MATDO-80 15 ,3193
MATDO-100 17 3224
Sig. ,148 ,075

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

TL_NITO_TON
Duncan?®?

Subset for alpha = 0.05
NGHIEMTHUC 1 2
MATDO-100 17 ,6776
MATDO-80 15 ,6807
MATDO-50 13 ,6900 ,6900
MATDO-60 13 ,6938 ,6938
MATDO-70 11 7027
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Sig. 075 148

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

TL_CACBON_RA

Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2
MATDO-70 11 ,1736
MATDO-60 13 ,1785 ,1785
MATDO-50 13 ,1800 ,1800
MATDO-80 15 ,1867
MATDO-100 17 ,1876
Sig. 224 ,089

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |
error levels are not guaranteed.

TL_CACBON_TON

Duncan®®

Subset for alpha = 0.05
NGHIEMTHUC N 1 2
MATDO-100 17 ,8124
MATDO-80 15 ,8133
MATDO-50 13 ,8200 ,8200
MATDO-60 13 ,8215 ,8215
MATDO-70 11 ,8264
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Sig. 089 224

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |
error levels are not guaranteed.

TL_PHOTPHO_RA

Duncan®®

Subset for alpha = 0.05
NGHIEMTHUC N 1 2
MATDO-70 11 ,1218
MATDO-60 13 ,1246 ,1246
MATDO-50 13 ,1262 ,1262
MATDO-80 15 ,1293
MATDO-100 17 ,1300
Sig. ,220 ,141

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

TL_PHOTPHO TON

Duncan?P

Subset for alpha = 0.05
NGHIEMTHUC N 1 2
MATDO-100 17 ,8700
MATDO-80 15 ,8707
MATDO-50 13 ,8738 ,8738
MATDO-60 13 ,8754 8754
MATDO-70 11 ,8782
Sig. ,141 ,220
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Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.
b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.
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Phu luc 4: C,N,P trong tom nuoi

C4&c miu thu @é phan tich ddng vi bén 6°N va §13C

] NT1 (50 con/m?) NT2 (100 con/m?)

Thoéng so phéan tich

513(: 515N 513(: 515N
TOm giong (%o) -228 5,43 - 228 5,43
Nudc ban dau (%o) -20,8 4,25 - 20,8 4,25
Mau thirc dn (%) -228 6,63 - 228 6,63
T6m thwong pham (%o) -223 7,04 - 22,6 6,64
Nuéc thu hoach (%o) - 20,2 21,4 - 211 22,9

Mau bin thu hoach (%o) -24.1 10,8 - 245 11,0




Phu luc 5: Ting truéng va ti 1¢ sdng ciia tdm

133

FCR
Sum of Squares df Mean Square F Sig.

Between Groups 085 4 021 3,052 023
\Within Groups 447 64 ,007
Total ,533 68
FCR
Duncan®®

Subset for alpha = 0.05
NGHIEMTHUC 1 2
MATDO-100 17 1,2288
MATDO-80 15 1,2360
MATDO-50 13 1,2738 1,2738
MATDO-60 13 1,2900 1,2900
MATDO-70 11 1,3264
Sig. ,087 ,128

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 13,505.

b. The group sizes are unequal. The harmonic mean of the group sizes is used. Type |

error levels are not guaranteed.

Thike an, ti 1€ song, nang suat

Paired Samples Statistics

Mean

N

Std. Deviation

Std. Error Mean

Pair 1 MD50

116.3333

52.99371

30.59593
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MD100 1153.0000 3 361.73333 208.84683
|Pair 2 MD50 3375.3333 3 99.88160 57.66667
MD100 7622.6667 3 2092.66011 1208.19788
|Pair 3 MD50 1.2700 3 .03464 .02000
MD100 1.3000 3 .10000 05774
|Pair 4 MD50 75.0000 3 .00000 .00000
MD100 65.0000 3 5.00000 2.88675
|Pair 5 MD50 2672.0000 3 20.29778 11.71893
MD100 5816.6667 3 1192.77338 688.64803
Paired Samples Correlations
N Correlation Sig.
|Pair 1 MD50 & MD100 585 .603
|Pair 2 MD50 & MD100 920 257
|Pair 3 MD50 & MD100 .866 333
|Pair 4 MD50 & MD100
|Pair 5 MD50 & MD100 -.452 701

THUC AN_FCR_NANG SUAT_TL SONG

Paired Samples Statistics

Mean N Std. Deviation | Std. Error Mean

|Pair 1 TA50 952.6667 3 13.65040 7.88106
TA100 1926.6667 3 38.18813 22.04793

|Pair 2 FCR50 1.8000 3 .07810 .04509
FCR100 1.7733 3 .08505 .04910

|Pair 3 NS50 530.3333 3 26.27420 15.16941
NS100 1088.0000 3 41.14608 23.75570
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|Pair 4 TLS50 .6100 3 .03606 .02082

TLS100 .6400 3 .03606 .02082

Paired Samples Correlations
N Correlation Sig.
Pair 1 TA50 & TA100 3 .999 .026
Pair 2 FCR50 & FCR100 3 .693 513
Pair 3 NS50 & NS100 3 .796 414
Pair 4 TLS50 & TLS100 3 .846 .358
CA4c thong s6 phan tich tir tdm giéng, thire dn va tdom thwong pham
’ 2 _ 2 2
Théng sé phan tich <60 con/m 60-80 con/m >80 con/m
(n=12) (n=39) (n=17)

Nito tom giéng (%) 1,61 1,61 1,61
Carbon tém giéng (%) 8,55 8,55 8,55
Phospho tdm gidng (%) 0,287 0,287 0,287
Nito thirc an (%) 7,27 7,27 7,27
Carbon thuc an (%) 39,6 39,6 39,6
Phospho thirc an (%) 1,71 1,71 1,71
Nito tom thuong pham (%) 2,86 2,86 2,86
Carbon tom thuong phém (%) 9,10 9,10 9,10
Phospho tom thuong phém (%) 0,275 0,275 0,275
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Thong s6 ciia nwéc, tdm giong, thike in, bun day khi tha va khi thu hoach tém

Thong sé phan tich Mat d9 50 con/m? Mat d9 100 con/m?

(n=3) (n=3)
TN toém gidng (%) 1,63 1,57
TOC tdm gidng (%) 10,1 7,00
TP tdm gidng (%) 0,29 0,28
TN tom thuong pham (%) 2,75 3,00
TOC t6m thwong pham (%) 9,08 11,0
TP t6m thuong pham (%) 0,27 0,21
TN thirc an 40% (%) 7,02 7,02
TN thirc an 42% (%) 7,72 7,72
TOC thirc an 42% (%) 40,9 40,9
TOC thirc an 40% (%) 39,3 39,3
TP thic n 42% (%) 1,72 1,72
TP thirc an 40% (%) 1,63 1,63
TN bun khi tha giéng (%) 0,10 0,16
TN bun thu hoach (%) 0,11 0,22
TP bun khi tha gidng (%) 0,09 0,15
TP bun khi thu hoach (%) 0,08 0,18

TOC bun khi tha gidng (mg/kg) 11,7 130
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TOC bun khi thu hoach (mg/kg)
TN nuéc ban dau (mg/L)

TN nudc thu hoach (mg/L)
TOC nué6c ban dau (mg/L)
TOC nudéc thu hoach (mg/L)
TP nudce ban dau (mg/L)

TP nudc thu hoach (mg/L)

111

2,52

5,42

30,7

104

0,66

0,59

585

3,86

6,78

38,2

170

0,47

0,78

CA4c thong s6 phan tich tir tdbm giong, nwéc, thire dn va tdém thwong pham

Thong sé phan tich

Mat do 50 con/m?

Mat do 50 con/m?

(n=3) (n=3)
TN tém giong (%)* 2,54 2,54
TOC tdm gidng (%)* 9,23 9,23
TP t6m gidng (%)* 0,24 0,24
TN tom thwong pham (%)* 2,80 2,82
TOC tom thuong pham (%)* 10,6 9,11
TP td6m thuong pham (%)* 0,11 0,13
TN thirc an (%) 7,14 7,14
TOC thirc an (%) 41,0 41,0
TP thirc an (%) 1,72 1,72
TN bun thu hoach (%) 0,28 0,27
TP bun khi thu hoach (%) 0,21 0,22
TOC bun khi thu hoach (%) 0,57 0,36
TN nudc ban dau (mg/L) 17,4 17,4
TN nuéc ban dau VC (mg/L) 12,3 12,3
TN nuéc ban dau HC (mg/L) 5,11 5,11
TN nudéc thu hoach (mg/L) 148 206
TN nuéc thu hoach VC (mg/L) 114 156
TN nuéc thu hoach HC (mg/L) 33,2 50,5
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TOC nuéc ban dau (mg/L)
TOC nudc thu hoach (mg/L)
TP nudc ban dau (mg/L)

TP nudce thu hoach (mg/L)

73,5
36,4
0,60
5,46

73,5
52,1
0,60
151

(*) Tinh theo trong lugng tuoi.



