Tap chi Khoa hoc Truong Pai hoc Can Tho

Phan B: Néng nghiép, Thity san va Cong nghé Sinh hoc: 43 (2016): 116-124

Tap chi Khoa hoc Truéng Dai hoc Can Tha

*

website: sj.ctu.edu.vn

ANH HUONG DIEN TiCH HE THONG PAT NGAP NUGC KIEN TAO DEN
CHAT LUQNG NUGC VA SINH TRUONG CUA TOM THE CHAN TRANG
(Litopenaeus vannamei) THAM CANH TRONG HE THONG TUAN HOAN KIN

Ng6 Thuy Diém Trang', Bui Thanh Luan', Nguyén Hong Khoa' va Hans Bix’

!Khoa Méi trieong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho
’Khoa Khoa hoc, Pai hoc Aarhus - Pan Mach

Théng tin chung:
Ngay nhgn: 18/11/2015
Ngay chap nhdn: 25/05/2016

Title:

Effect of constructed
wetlands surface area on
water quality and whiteleg
shrimp (Litopenaeus
vannamei) growth in closed
recirculating intensive tank
culture system

Tir khoa:

Dién tich ddit ngdp mde, dat
ngdp nuoc kién tao, hué
nuwde, chat lwong nuoc, tom
thé chan trdng, sinh truong
tom

Keywords:

Wetlands area, constructed
wetlands, Canna sp., water
quality, whiteleg shrimp,
shrimp growth

ABSTRACT

This study was conducted to evaluate effects of three different surface
areas of constructed wetlands as 1.77; 0.78 and 0.41 m? on water quality
in intensive closed-recirculation whiteleg shrimp (Litopenaeus vannamei)
culture tanks. Each wetland system was arranged in serial connection of
vertical subsurface flow and horizontal subsurface flow systems. Canna
sp. is grown at a density of 10 plants/m? in the systems. The study was
carried out for 70 days. The results showed that the larger surface area
was the better water quality obtained. Although water exchange did not
required in entire study, concentration of pollutants in all treatments was
within the threshold for normal shrimp growth. The growth of whiteleg
shrimp was not affected by surface area of constructed wetlands, the feed
conversion ratio (FCR) of three treatments was in the range 1.49 — 2.47.
In this study, surface area of 0.78 m’? was suitable for further research to
bring application of constructed wetlands in reality because of securing
water quality and normal growth of whiteleg shrimp.

TOM TAT

Nghién citu nay dwoc thuc hién nham danh gid anh hwong cua dién tich
ddat ngdp nuée (PNN) tiong ung cho cdac nghiém thicc la 1,77; 0,78 va
0,41 m? lén chat lwong nuoc bé nuéi 1om tham canh tuan hodn kin. Mbi hé
thong DNN dugc bé tri theo kiéu lap néi tiép hé thong chay ngam dirng va
chay ngam ngang. Thue vit duwoc trong trén cdc hé thong la cay Hué nuoc
(Canna sp.) voi mat do 10 cay/m?. Thi nghiém dwoc tién hanh trong 70
ngay. Két qua cho thdy, dién tich PNN cang lon thi chdt hrong nuoc cang
tot. Trong thoi gian nghién ciru khong can thay nuée moi nhung nong do
cdc chdt 6 nhiém ¢ tat cd cdc nghiém thike déu nam trong ngudng an toan
cho tom phat trién. Sw sinh trieong ciia tém khéng bi anh hieong boi dién
tich ddt ngdp nuée, hé s6 chuyén héa thire an (FCR) ¢ ba nghiém thirc
trong khodng 1,49 — 2,47. Trong thi nghiém hién tqi, dién tich 0,78 m? ld
thich hop dé tiép tuc nghién cieu 1ing dung PNN vdo thic té vi vira dam
bao chdt lwong nwde ciing nhu sw sinh trieong ciia tom.

Trich dan: Ngoé Thuy Diém Trang, Bui Thanh Luan, Nguyén Hong Khoa va Hans Bix, 2016. Anh huéng
dién tich hé théng dat ngap nudc kién tao dén chat lugng nudc va sinh truong cia tom thé chan
trang (Litopenaeus vannamei) tham canh trong hé thong tuan hoan kin. Tap chi Khoa hoc Truong
Pai hoc Can Tho. 43b: 116-124.
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1 GIOI THIEU

Viét Nam l1a mét trong nhiing nude co thé manh
vé nudi trong thuy san, trong d6 tom thé chan tring
(Litopenaeus vannamei) 13 loai nudi mang lai nhiéu
loi ich kinh té. Theo Téng cuc Thiy san, trong 6
thang dau nam 2015, ca nudc da tha nudi 616.480
ha tom nudc lo dat 90% ké hoach va bang 96,6%
so voi cung ky 2014. Trong do6, tom chan tring la
50.182 ha, dat 50,2% ké hoach nim va bang 63,0%
s0 v6i cing ky 2014 véi tdng san luong tdm chan
trang 1a 115.069 tan (Téng cuc Thuy san, 2015).
Tuy nhién, ciing véi sy gia ting nhanh vé dién tich
ao nudi tom dd dan dén chét lugng ngudn nudc
ngiy cang bi suy giam, diéu nay xuat phat tir chat
thai trong khau nudi tom chua dugc xur ly trude khi
thai ra ngoai moi truong. Mot trong cac tré ngai
chinh & nuée thai ao nudi tom, dic biét dbi voi ao
nudi tham canh, 13 ham luong chit dinh dudng du
thira trong nuéc cao cha yéu 1a ham lugng phdt-
pho hda tan, ammonia va nitrate (Yusoff et al.,
2003). Theo Anh et al. (2010) dé nudi duoc 1 tén
tom thit moéi trudng tu nhién phai ganh chiu 30 kg
N va 3,7 kg P. Chinh vi diéu nay da gay nén nhing
rii ro cho nguoi nudi. Theo Tong cuc Thily san
(2013) trong 6 thang dau nam dién tich nudi tom
thé chan trang thiét hai khoang 3.081 ha do dich
bénh bung phat, chiém 17,1% dién tich tha nuoi,
bang 124,9% so véi cung ky nam 2012 va ¢b xu
huéng ngay cang gia ting. Trong 11 thang dau nim
2015, theo bao céo cua Cuc Thu y tong dién tich
nudi tom nude lg bi thiét hai 1a 49.656,51 ha (bang
104,7% so voi cung ky nam 2014), chiém 7 ,66%
tong dién tich nudi tom cua ca nude (Ha Kidu,
2016). Hién nay, viéc xur ly nudc thai tir ao nuoi
tham canh tom thé chén tring bang cic cac ché
pham sinh hoc (EMs — Effective Microorganisms)
va cac loai vat liéu hép phu (voi bot, cac loai
Zeolite, Diatomic,...) dang dugc ap dung kha
thanh cong & Dong bang song Cuu Long
(PBSCL). Bién phéap nay tuy c6 hiéu qua vé mit
duy tri chat lugng nuéc trong ao nudi nhung lai rat
t6n kém chi phi va kém bén vimg do phai sir dung
qué nhiéu chét hoa hoc trong qua trinh xir 1y. Tur
thuc té d6, doi hoi cin phai co bién phap xir ly
nuée mang tinh than thién voi méi truong va bén
viing hon. Dit ngap nuoc kién tao duoc xem 1a
bién phép sinh thai, ré tién, d& van hanh,... va ¢
thé két hop véi hé thong nudi trong thiy san da va
dang dugc nghién ctu thanh cong ¢ DBSCL
(Trang, 2009; Nguyén Thi Thio Nguyén va ctv.,
2012; Trang and Brix, 2014). Viéc ung dung dat
ngap nudc kién tao trong ao nudi thiy san doi hoi
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mdt dién tich dit riéng gianh cho thiét ké hé thng
xtr ly. Van dé dat ra 1a quy mé dién tich d6 nhu thé
nao dé vira khong 1am anh huéng dén dién tich mat
a0 nudi tom ciing nhu du cho hé thong xtr Iy nude
thai dat hiéu qua. Nghién ctru nay dugc thuc hién
nhim tim hiéu anh huéng cua dién tich hé thong
dat ngap nudc kién tao dén chét luong nudc bé
nudi tom thé chan trang (Litopenaeus vannamei) va
sinh trudng cua tdm trong hé thong tudn hoan kin
ket hop dat ngap nudc. Két qua nghién clru s€ cung
cép kién thuc can thiét cho viéc thiét ké hé thong
DNN trong tng dung cho nudi tdm thé chan tring
ngoai thue tién.

2 PHUONG PHAP NGHIEN CUU
2.1 BH tri thi nghiém

Theo Trang and Brix (2014) ghi nhan véi ty 1€
dién tich mat nudc nuoi:tong dién tich bé mat dét
ngap nudc (DNN) 1:2,8 gitip duy tri chit luong
nuée bé nudi ca ré phi thim canh khong thay nudc
trong thoi gian nghién ctru 50 ngay. Do do, deé tai
nay mudn danh gia voi cac ty 1 thap hon nham tiét
kiém dién tich thiét k& DNN, dong thoi mubn xem
xét ty 1& thiét ké nao phi hop cho loai nudc thai bé
nuoi tom thé tham canh. Thi nghi¢m dugc bd tri
hoan toan ngﬁu nhién véi 3 dién tich 1,77 m?;
0,78 m? va 0,41 m? (co ty 1¢ dién tich mat nudc
nudi:tdng dién tich bé mit BDNN twong ung la
1:1,2; 1:0,5; 1:0,27) va 2 lan lap lai, tong cong c6 6
hé thong.

2.2 Thiét ké h¢ théng xir Iy

Mbi hé théng dugc thiét ké bao gom 1 bé nuodi
tom bang composite (thé tich 1 m®) dwoc lip ndi
tiép (bang ong nhya PVC ©27) v6i m6 hinh dét
ngap nudc bao gom bé chay ding (ND), bé ngam
ngang (NN). Nudc thai dau ra cua hé thong Xt ly
tir bé ngim ngang duoc thu gom lai be tap trung
(hinh tru, 60 x 60 cm), trong bé ¢o gan may bom
dé bom nudc nguoc tro lai bé tom khi bé day nude
(Hinh 1). M6 hinh NP c¢6 qua trinh nitrate hoa
chiém wu thé giup chuyén hoa dam amon trong
nudc thai sang dam nitrate, sau d6 nudc dau ra tir
bé ND chay qua md hinh NN, ¢6 qua trinh khu
nitrate chiém wu thé gitp chuyén héa dam sang
dang khi (Vymazal, 2007; Trang, 2009; Konnerup
et al., 2011). Do ban chit nay cia hai loai md hinh
ND va NN nén hé thong xu ly trong nghién ctru
nay st dung va lap nbi tiép 2 moé hinh NP va
NN nhdm loai b6 tdi da dam c6 trong nudc thai bé
nuoi tom.
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Hinh 1: So d bd tri hé théng thiy san tudn hoan kin két hop dit ngip nwéc kién tao véi 3 dién tich
DNN A (1,77 m?); B (0,78 m?) va C (0,41 m?) (miii tén chi duong di cia nwéc)

Céc bé ngam dung va ngam ngang (Hlnh 2&3) rong 65+1,5%). Hu¢ nudc la cdy duge chon trong

chira vat liéu chit nén (hdn hop bao gdm goém:than trén cc bé voi mat do 13 10 cdy/m? (Trang, 2009).
t6 ong:vo so co ti 1¢ theo thé tich 1a 1:2:4,5, do
Ong thong khi

Ong phan phdi

Hinh 2: H¢ théng PNN chiy ngim theo phwong dirng
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Hé théng chay ngam ding (NDP) (Hinh 2): sir
dung cac thung nhya hinh tru c6 kich thudc (duong
kinh 74 cm; cao 84 cm), (duong kinh 66 cm; cao
60 cm) va (duong kinh 48 cm; 50 cm) cho 3
nghiém thutrc dién tich twong tng 1a 1,77 m?%; 0,78
m? va 0,41 m% Trong mdi bé chira mot lwong chit
nén tuong tng 1a 240 lit, 84 lit va 48 lit. Dudi day
bé 16t thém mot 16p da (@1:2) twong tng 1a 60 lit,
30 lit va 10 lit. S6 cay dugc trdng trén mdi bé 1a 6,
5 va 3 cdy tuong Ung theo dién tich bé mit 1a 10
cay/m?.

Pau vao

—_— O
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Hé thong chay ngim ngang (NN) (Hinh 3): sir
dung bé hinh hop chir nhat ¢6 3 kich thude 1an luot
1a (200 x 67 x 30 cm), (75 x 58 x 30 cm) va (58 x
39 x 30 cm) va chit nén duoc st dung tuong tmg 1a
240, 84 va 48 lit. Dau vao va dau ra duoc 16t mot
16p da (@ 1:2) voi lugng 1an luot 1a 60, 30 va 10 lit.
Muyc nude trong bé duge duy tri thap hon bé mit
chat nén 3-5 cm. Thoi gian luu ton nudc trong hé
thong chay ngang ciia 3 nghiém thic trén lan luot
1a 12 gio; 4,2 gio va 2,4 gio. S6 cdy duoc trong
trén bé mat bé 1an luot 1a 15, 6 va 4 cay, tuong tmg

10 cay/m>.

Hinh 3: Hé thong PNN chiy ngam theo phwong ngang

2.3 Vin hanh h¢ théng

Hé thng dwoc van hanh trong vong 14 tuln.
Giai doan dudng cdy (4 tudn dau), hé théng duoc
van hanh véi téc do tuan hoan 1a 10%/ngay (twong
duong voi Iuu lugng 100 lit nude/ngay). Nudce st
dung trong hé thng 1a nuéc may c6 bd sung phan
NPK (20-20-15) v6i liéu lugng 20 g/bé dé tao diéu
kién cho thyc vat va vi sinh vat trong dét ngap
nude thich nghi, vira gy mau nude. Két thuc giai
doan dudng ciy, nudc trong cac bé dwoc tron lai
v6i nhau trong 24 gid dé nude duge dong nhét giita
céc bé tdm. Giai doan tiép theo, nudc duoc tang do
min 1én 5%o tir nudc 6t (105%0) va tién hanh tha
t6m vao bé. Sau mdi 14 ngay ting do min 1én mot
14n tir 5%o dén 10%o, 15%o va 20%o (riéng & dd min
15%o dugc gitr thém 2 tuan dé cay khong bi soc boi
d6 man cao, sau do tiép tuc van hanh hé théng o
20% thém 1 tudn nira trudc khi két thic thi
nghiém). Nudc trong tat ca cac bé nudi tom dugc
van hanh véi toc do tuan hoan 1a 50%/ngay (500
lit/ngay).

Tom thé chan tring dugc tha voi mat do 110
con/bé (PL15) (twong ung 110 con/m?), thitc &n
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cho tom dang bot ndi chira (35-42% protein).
Trong 2 tudn dau sau khi tha tdm dugc cho an véi
mitc 8% trong lugng co thé/ngay (Thai Ba HO va
Ng6 Trong Lu, 2003), mdi ngay cho an 3 lan luc 8
gio, 16 gio va 21 gio. Sau d6 tuy theo mirc do tiéu
thu ctia tom ma c6 su didu chinh lugng thiic an
trong ngay. Ghi nhan lugng thirc an dé tinh hé s6
chuyén hoa thtre an.
2.4 Thu va phén tich miu

— Chat lugng nudce: Mau nude duge thu trong
bé tom dinh ky 2 tuan/I lan vao lic 8-9 giv sang.
Cac chi tiéu pH va DO (oxy hoa tan) dugc do ngay
tai khu thi nghiém, trong khi cac chi tiéu NH4-N
(dam amon), NO»-N (dam nitrite), NO3-N (dam
nitrate) va PO4-P (orthophotphate) dugc phan tich
ngay trong ngay tai phong thi nghiém theo quy
trinh tiéu chuidn danh gid nuéc va nudc thai
(APHA et al., 1998).

— Sinh truong cua tom: Céc chi ti€u trong
lwong tom ting thém, toc do ting trudng tuong doi,
hé sb chuyén hoéa thirc an, hiéu qua thirc an cho an,
ti 1é séng cua tom duoc tinh toan duwa theo Pao
Quéc Binh va crv. (2013).
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2.5 Phaén tich va xir Iy s6 li¢u

TAt ca sb lieu vé& chat lugng nudc va sinh
truong ciia tom dugc phén tich thong ké bang phan
mém Statgraphics Centurion XV (StatPoint, Inc.,
USA). Dua vao kiém dinh Tukey (5%) dé so sanh
trung binh giita cac nghiém thuec.

3 KET QUA VA THAO LUAN
3.1 Chit lwgng nwée trong bé nudi tom
3.1.1 Cac théng s6 pH va DO

Gi4 tri pH trong cac bé tom c6 xu hudng ting
dan theo thoi gian (Hinh 4a). Trong giai doan dau
pH bién dong trong khoang 6,2 — 6,5 va duoc diéu
chinh bang Ca(OH); liéu lugng 5 gam/bé. Sau ngay
the 14 gia tri pH ting 1én (6,8 — 6,9) gan voi
khoang gia tri thich hop dé nuéi tom 7,2 — 8,8 (Vi
Thé Tru, 1994). Do do, tiép tuc diéu chinh pH bé'mg
Ca(OH), véi lidu lugng 10 g/bé, vi thé cudi thi
nghiém pH dat 8,1 — 8,3 (Hinh 4a), 1a khoang tdi
wu cho tém phét trién theo thong tu sb 45/2010/TT-
BNNPTNT, pH tdi wu cho tom thé chéan tring la
7,5-8,5 va 8-8,3 (Bo Nong nghiép va Phat trién
Nong thon, 2010).

Két qua thong ké cho théy gia tri pH co sy khac
biét gilta cac nghiém thrc va cac dot thu mau
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(»<0,01). Tuy nhién, su khac biét gia tri pH theo
thoi gian thu mau khong 1a nhan t6 quyét dinh do
trong qué trinh nuéi pH dugc diéu chinh (nhu da
giai thich & trén). Riéng nhan t5 dién tich DNN, gia
tri pH nudc trong hé thong dién tich 16n va vira
(1,77 m?, 0,78 m?) thi cao hon so véi dién tich nho
(0,41 m?). C6 thé ¢ dién tich DNN nho (0,41 m?)
v6i cing luu lugng cdp nudc, thoi gian ton luu
ngin hon, nudc duge xdo trén va co vong quay
nhanh hon din dén qua trinh nitrate hoa dién ra
manh hon lam cho pH trong nudc thip hon
(Vymazal, 2007). Piéu nay dwoc minh chimg trong
viéc cao hon ndng d6 NO;-N ¢ dién tich DPNN nho
(0,41 m?) so v6i 2 nghiém thirc con lai (Hinh 5b).

Gia tri pH cao hay thip déu gay anh huéng dén
tom nudi. Theo Hai An (2014) néu pH> 9 thi
ammonium (NH;") s& chuyén thanh ammonia dang
doc (NHs) anh huong dén tom. Khi pH < 6,5 thi
céc kim loai ning (Fe, Cu, Hg, Pb...) dudi nén day
ao s& giai phong vao nudc gy doc cho tom. Dong
thoi, pH thap s& giam sy tich trir khoang trong tom,
gdy hién twong mém vo khi 16t x4c. Nhin chung,
gia tri pH trong thi nghiém nay 1a thich hop cho su
phat trién cta tom (Bo Nong nghiép va Phat trién
Nong thon, 2010).
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Hinh 4: Dién bién pH (a), DO (b) trong bé tdm ciia ba nghiém thirc dién tich 0.41 m2, 0,78 m? va
1,77 m? theo thdi gian

Ghi chii: Trung binh + dé léch chudn (SD), n =2

Nong d6 oxy hoa tan (DO, mg/L) dao dong
trong khoang 4,03 — 7,49 mg/L va c6 xu hudng
tang dan theo thoi gian, sau d6 giam & 2 dot thu
mau cudi, ngoai trir nghiém thtc dién tich DNN
nho (Hinh 4b). Dién bién DO theo thodi gian bién
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d6ng nhiéu (p<0,01) va cb sy khac biét giira cac
nghiém thtre dién tich (p<0,01). Nong d6 DO trong
bé tom & dién tich nho thap hon va khac biét véi 2
nghiém thirc con lai (Hinh 4b). Viéc tiéu hao DO
trong hé théng nho nay co thé 1a do nhu cau oxy
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hoa tan cho qué trinh nitrate hoa, va ¢ thé 1a do
nhu cdu oxy cia tom nudi (Lin ef al., 2002) trong
bé nhiéu hon hai hé thdng 16n va vira (Hinh 5b).
Néng do DO trong nghién ctru cao hon so véi
nghién ctru ctia Thakur and Lin (2003) nu6i tom st
khong thay nudc v6i mat do nudi thap hon khoang
25-50 con/m’.

Nong d6 DO thép gdy anh huong dén su phat
trién cta tom (BO Thay san, 2003). Theo Nguyén
Dinh Trung (2004) tac hai do ndng d6 DO nhé hon
4 mg/L tom van bit mdi binh thudng nhung ching
tiéu hoa thirc dn khong hi€u qua giy anh hudng
dén tom dan dén ting tinh cam nhiém bénh, anh
huéng dén lgi nhudn sau ciing. Nong do6 DO thap
(2 — 3 mg/L) thi tom s& nglmg bit mdi va yéu di
nhiéu, do d6 can cung cip du ham lugng DO cin
thiét dé tom phat trién. Tuy nhién, nong d6 DO
trong cac bé tdm trong thi nghiém nay déu >4mg/L
nam trong khoang thich hop cho tém thé chan
tring phat trién binh thuong theo Théng tu sb
45/2010/TT-BNNPTNT, DO thich hop dé nuoi
tom thé chén tring 14 >4 mg/L (B Nong nghiép va
Phat trién Nong thon, 2010).

3.1.2 Bam va ldan hoa tan

a. Dam nitrite

Nong d6 dam nitrite (NO,-N) trong cac bé tom
¢6 xu hudng ting dan qua cac dot thu miu, dao
dong trong khoang tr 0 — 0,32 mg/L (Hinh 5a).
Nong d6 NO,-N it bién dong qua cac dot thu mau &
cac bé tom c6 dién tich hé thong xir 1y 16n va vira,
nhung lai tang cao ¢ nghiém thirc c6 dién tich nho.
Diéu nay tuong tng voi két qua nong d6 DO trong
cac bé tom co6 dién tich DNN nho thap hon so véi 2
dién tich con lai (Hinh 4b). Nitrite (NO,-N) la san
phim trung gian cta qué trinh nitrate héa va DO
trong nude bé tom nay khong du dé oxy hoa NO,-
N hoan toan chuyén sang san phdm NO;-N.

Theo The Advocate Global Aquaculture
(2014), ndng @6 gay chét 50% ciia NO,-N trong 96
gio (LC50 96 gioy) dbi voi tom thé chan trang Thai
Binh Duong 1a 9,0-322,0 mg/L. Va theo Nguyén
Thanh Phuong va Tran Ngoc Hai (2004), nong do
4-5 mg NO,-N/L c¢6 thé anh huéng bét loi cho tom.
Nhu véy, ndng dd NO,-N trong cic bé tom nudi
cua thi nghiém hién tai 1a an toan cho tom thé phat
trién. Nhin chung, ndng d6 NO,-N trong nudc 3 bé
tom déu nim dudi ngudng cho phép yéu ciu chat
lwong nudc nudi tom thé chan tring (<0,35 mg/L),
dac biét ¢ 2 dién tich DNN 16n va vira néng do
NO,-N dat mirc t6i uu (<0,25mg/L) (Bo Nong
nghiép va Phat trién Nong thon, 2010).
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b. Pam nitrate

Tuong tu NO»-N, néng d6 dam nitrate (NO;3-N)
trong cac bé tom ciing c6 xu huéng ting dan qua
cac dot thu mau, dao dong trong khoang tir 0,12 —
8,22 mg/L va c6 xu hudng tich lily ¢ ca 3 nghiém
thirc dién tich (Hinh 5b). Theo Nguyén Quang
Chwong (2014), nong d6 NOs-N trong khoang 7,9
— 49,7 mg/L khong anh hudng va c6 su khac biét
vé ty 18 séng va toc do ting truong cia tom. Tuy
nhién, & mic cao hon 49,7 mg/L thi ty 1& séng va
téc do ting truong bi anh hudng dang ké. O ndng
d6 205,5 mg NOs-N/L tom tang truéng giam, ty 1¢
chét ting, glam hiéu qua cho an, han ché trao d6i
chat va suy giam chirc ning ndi tiét. Tuy co sy tich
liy NOs-N trong céc bé tom, nhung gia tri nay
(8,22 mg/L) van khong anh huong dén tom. Theo
Théng tu sd 45/2010/TT-BNNPTNT (Bo Nong
nghi€p va Phat trién Nong thon, 2010), khong quy
dinh nong do NOs-N cho nudc nudi l1an nudc thai
sau xt ly. Nhung khi so voi QCVN (2008) chét
lvong nudec mat 08:2008, thi mirc NO;-N (8,22
mg/L) nay van nim dudi ngudng cho phép (10
mg/L) ding cho muc dich tudi tiéu (tc c6 thé tan
dung nude nay dé tréng thuy canh, hay tudi rau).

c. Dam amon

Nong d6 dam amoén (NH4-N) trong bé tom c6
su tich lily theo thoi gian ¢ cd 3 nghiém thirc dién
tich (Hinh 5c). Nong d6 NH,-N trung binh trong bé
t6m cua dién tich DNN 16n (1,77 m?) thip hon so
v6i hai dién tich con lai (p<0,05), c6 thé do sb
lwong cdy dugce trong trén hé thdng nay nhiéu hon,
nén da gitp loai bd NH,-N qua co ché cay hip thu
tao sinh khoi.

Theo Nguyén Viét Thang (1996), NH4" 1a mot
ion co kich thudc lon khi ket hop v6i nude va
mang dién tich nén n6 kho ngim qua mang té bao,
d6i v6i tom st Penaeus monodon c& 292 con/kg thi
ndng do gy chét 50% (LD50) boi NH,-N 1a 1,01
mg/L. Nhin chung, ndng d6 NH,4-N trong cac bé
tom cua thi nghiém hién tai bién dong trong
khoang 0,2 — 0,91mg/L, va ting cao nhit vao cudi
thi nghiém & dién tich trung binh (0,78 m?). Xét tai
thoi diém nay gia tri pH nudc cao nhét1a 8,1 — 8,3
va theo Masser ef al. (1999) thi phan trim NH;
dang doc trong tong dam amén chiém khoang 12%
(NH; ~0,1 mg/L). Nong d6 ndy vin nim trong
khoang thich hgp cho tom thé phat trién theo
Thong tu s6 45/2010/TT-BNNPTNT, NH3-N téi
uu <0,1; mirc cho phép <0,3 mg/L.
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Hinh 5: Dién bién NO»-N (a), NO3-N (b), NH4-N (c) va PO4-P (d) trong bé tém cira 3 nghiém thirc dién
tich 0,41 m?, 0,78 m? va 1,77 m? theo thoi gian

Ghi chit: Trung binh + d¢ léch chudn (SD), n = 2
d. Lan hoa tan

Nong d6 1an hoa tan (PO4-P) bién dong nhiéu
theo thoi gian. Vao giai doan 28 ngay nong do
PO4-P tang cao (>1,0 mg/L) do anh hudng cua dot
bon phan nuéi cay (Hinh 5d). Theo khuyén cao cua
Nguyén Dtrc Hoi (2000) thi ham lwong lan thich
hop cho nuéi tom 1a 0,5 mg/L, do do, néng do lan
trong bé tom chua thoa man diéu kién tot cho tom.
Nhung theo Konnerup et al. (2011), lan khong 1a
yéu té gy hai cho vét nudi, nhung néu lan cao s&
tao diéu kién cho tao né hoa trong ao nudi. Tuy
nhién, muc d6 lan trong bé tom tang vot 1a do thém
phan NPK vao bé tom gay mau nude. Dén cudi thi
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nghiém nong d6 lan tgong‘bé tom c6 dién tich DPNN
16n dat muc thap nhat, gan ngudng thich hop cho
nuoi tom (0,5 mg/L).

3.2 Sinh trwéng ciia tom

Khi bit dau thi nghiém s6 tom duoc tha vao
mdi bé (1 m® nudc) 1a 110 con véi trong lugng 1a
0,95 gam (~ 0,01g/con). Cac théng sb sinh hoc ciia
t6m duoc trinh bay trong Bang 1. Két qua cho thiy
trong luong tom ting thém, ti 1& séng va hé s6
chuyén hoéa thirc an & 3 nghiém thirc dién tich khac
biét khong c6 y nghia (p>0,05). Nhin chung, FCR
0 3 nghiém thitc dao dong trong khoang 1,49 —
2,47.
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Bang 1: Su tang trudéng ciia tom trong thi nghiém
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Dién tich dit ngip nuéc

Cac chi tiéu theo doi 041 m’ 0.78 m? 177 m? P-Values
S lugng tdm tha (con/m?) 110 110 110 -
Trong lugng tom ban dau (gam/bé) 0,95 0,95 0,95

Trong lugng Tom trung binh (g/con) 2,99+0,09 3,72+0,42  4,12+0,4 -
Luong thtre 4n trung binh (gam/bé/ngay) 3,92 3,92 3,92 -
Trung binh luong thirc an (g/bé) 274,4 274,4 2744 -
Trung binh trong lugng tom thu hoach (gam/bé) 112,18+5,5 133,41+8,04 184,41+0,39 -
Trong luong tom ting thém (gam/bé) 111,23+5,5 132,46+8,04 183,46+0,39 0,16
Ti 18 sdng (%) 34,09+0,64  33,64+5,14 40,91+3,86 0,68"
FCR 2,47+0,12 2,07+0,13  1,49+0,00 0,191

Ghi chii: Trung binh £ B¢ léch chudn (SD); ns: khéng khdc biét ¢é ¥ nghia thong ké dia vao kiém dinh T-test, 5%

Ti 18 séng cua tom trong nghién ctru dao dong
trong khoang 33-41% tuong duong véi nghién ciru
cua Thakur and Lin (2003) 1a 35-38%. Tuy nhién,
s0 voi thuc té 65-85% (Tong cuc Thiy san, 2013)
thi ti 1& song ghi nhan duoc trong nghién ciru nay
van con thip hon. Qué trinh ting d6 man giita cac
dot tir 5 dén 20%o c6 thé 1a nguyén nhan lam anh
huong dén ti 16 sdng. Thuc t& quan sat cho thdy
trong giai doan tang do man tr 10 1én 15 va 20%o
tom c6 biéu hién: sd lwong tom 1én dép mdi it, thirc
an con thira, sau mdi lan an t6m boi cham sat
thanh bé. Tuy nhién, kha ning ting trudng cia tom
trong thi nghiém trung binh tir 2,99 dén 4,12 g/con
trong 70 ngdy bang véi trong luong tom trong
nghién ctru cua Lin ef al. (2005) 1a 3,9 g/con sau 75
ngay nuoi.

4 KET LUAN VA PE XUAT Y KIEN

4.1 Kétluan

Chat lugng nudc trong bé tom & ba nghiém
thic dién tich dat ngap nuéc 1,77 m?, 0,78 m? va
0,41 m? déu ndm trong ngudng an toan cho tom
phat trién. Nong do NO»-N, NOs-N, NHs-N va
PO4-P c6 xu hudng tich lily theo thoi gian va phu
thudc vao dién tich dat ngdp nudc, dién tich cang
16n thi ndng d6 cang thap. Su sinh trudng ciia tom
khong bi anh huong baéi dién tich dat ngap nudc,
tom trong hé thong co ti 1& séng tir 33-41%, hé s6
chuyén hoéa thirc dn (FCR) ¢ ba nghiém thirc trong
khoang 1,49 — 2,47. Can ctt vao két qua chat luong
nude va hiéu suat xa 1y thi dién tich 0,78 m? cho
két qua hop 1y nhat.

4.2 Dé xuit y kién

C6 thé chon dién tich 0,78 m? 1a dién tich can
duoc nghién curu tiép theo trén quy mé ao nudi nhd
nhu céc trai san xuat tom giong.
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