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ABSTRACT

The study was conducted to assess combined effects of red seaweed
(Gracillaria tenuistipitata) densities and aeration regimes on nitrogen (N)
and phosphorus (P) compound absorption of red seaweed in effluent from the
intensive black tiger shrimp ponds. A two-factor experiment consisted of eight
treatments, which was set up with four seaweed densities (0, 1, 2 and 3 kg/m®)
in combination with two aeration regimes (aeration and non-aeration). Each
treatment was randomly designed in triplicate tank for seven days. Results
showed that the highest treatment efficiency of nitrogen (TAN, NOsz and TN)
and phosphorus (PO4* va TP) compounds in wastewater was observed in the
treatment of 3 kg/m® combined with aeration, which can meet the standard of
QCVN 02-19: 2014/BNNPTNT. Proximate composition of red seaweed after
seven days of experiment such as moisture, lipid and fiber contents showed a
minor change. Particularly, the protein content of red seaweed in all
treatments was significantly higher as compared to the original material while
carbohydrate levels were statistically lower than the initial samples.

TOM TAT

Nghién ciru dwoc thuc hién nham danh gid anh hudng két hop cia mdt d
rong cdu chi (Gracilaria tenuistipitata) va ché d suc khi lén kha nang hdp
thu dam (N) va lan (P) trong nuoc thdi nudi tom su tham canh. Thi nghiém
hai nhdn t6 gom tam nghiém thirc véi bon mdt dé rong cau chi (0, 1, 2 va 3
kg/m®) va hai ché @ suc khi (cé suc khi va khong suc khi), moi nghiém thirc
dwegre Idp lai ba lan va bé tri ngdu nhién trong thoi gian 7 ngay. Két qua cho
thay hiéu sudt xir Iy hop chdt dam (TAN, NOs, TN) va ldn (POs* va TP) ciia
rong cdu chi trong nudc thai dat cao nhdt ¢ nghiém thirc co suc khi va mdt do
rong cdu 3 kg/m® cho chat lwong meée dat tiéu chuin QCVN 02-19:
2014/BNNPTNT. Thanh phdn héa hoc cia rong sau thi nghiém gom am dg,
ham lwong lipid va xo khéng thay doi nhiéu. Riéng ham lwong protein ciia
rong 6 tdt cd cdc nghiém thire tiang cao hon trong khi ham leong carbohydrate
gidm thdp so véi ban dau.

Trich dan: Nguyén Hoang Vinh, Nguyén Thi Ngoc Anh va Tran Ngoc Hai, 2020. Nghién ctru kha ning hip
thu dam (N) va 1an (P) trong nudc thai tir nudi tdbm st thAm canh cua rong cau chi (Gracilaria
tenuistipitata) & cac mat do va ché do suc khi khac nhau. Tap chi Khoa hoc Trudong Pai hoc Can
Tho. 56(S6 chuyén dé: Thuy san)(2): 59-69.
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1 GIOI THIEU

O Viét Nam, nghé nudi trong thay san ving ven
bién ngdy cang phat trién va dong vai tro phat trién
kinh té qudc gia. Tuy nhién, sy phét trién ‘qua muc
dic biét 1a nudi tham canh da gy nhiing van dé moi
truong nghiém trong, trong d6 6 nhiém hitu co do
chat thai tir cac trang trai nudi va cac hoat dong nuoi
tom bién thim canh tao ra mot lugng 1on chat thai,
phan 16n 1 nito va phospho duoc thai ra ma khong
qua xtr 1y gdy 6 nhiém méi truong nuéc, dich bénh
bung phat gay thiét hai I6n cho nguoi nudi tdm
(Trinh Thi Long va Duong Céng Chinh 2013). Theo
khao sat cua Nguyén Thanh Long va ctv. (2010),
trong cac mé hinh nudi tém st thdm canh, phan l6n
dam va lan thai ra moéi truong tich 1dy trong bun day
ao va ké dén 1a trong nuéc.Khi san xut ra 1 tin tom
st thi thai ra mdi truong khoang 88 kg N va 30 kg P
¢ mo6 hinh nudi thdm canh va 68 kg Nva25kgP &
mo hinh nudi ban tham canh. Tuong tu, két qua khao
sat 330 trang trai nudi tdm ¢ Trung Qudc va téng
quan 51 bai bao khoa hoc trén thé gisi cua Zhang et
al. (2015) cho thay hiéu qua sir dung N dao dong tir
11,7% dén 27,7% va P khoang 8,7% - 21,2% va
phan 16n thai ra méi truong. Do d6, méi trudng nudc
va chét bun day c6 ham luong dinh dudng rat cao
duogc tim thy 6 ca hé théng nuéi thuy san kin va ho,
dan dén 6 nhidm moi truong tram trong & khu vic
nudi va cac ving lan can néu khong duoc xir 1y.

Rong bién dugc chimg minh c6 vai tro loc sinh
hoc va rat hi¢u qua trong viéc loai bo cac chat gy 6
nhiém nhu hop chat dam va lan, phenolic, thude
nhudm, kim loai nang... tir nhiéu ngudn nudc thai
khac nhau dé cai thién méi truong. Rong bién la
nguon sin co ddi dao trong dai dwong va than thién
moi truong cung véi thu hoach sinh khéi rong bién
it ton kém. Vi thé, str dung rong bién dé xtr Iy nuéc
thai dang tré nén phd bién trong nhirmg nam gan day
(Devi and Growri, 2007; Kim et al., 2013;
Arumugam et al., 2018). Gidng nhu cac loai rong
bién khac, rong ciu Gracilaria thudc nganh rong dé
(Rhodophyta) khong nhimng 1a nguon nguyén ligu
chinh dé chiét xuat agar ma con c6 vai tro quan trong
trong qué trinh hap thy chét hiru co, lam giam muc
d6 6 nhiém moi truong trong thay vuc nudi thuy san
(Peng et al., 2009; Lé Nhu Hau va Nguyén Hiru Dai,
2010). O Viét Nam, cac loai rong cau phan bd rong
trong cac ao, dam nudc lg va ving triéu, vinh, dam,
pha & ca mién Bic va Trung, 1a loai rong mubi co
thé séng & d6 man 3-45%o va thich nghi tot véi didu
kién moi truong (Lé Nhu Hau va Nguyén Hiru Dai,
2010). Mot s6 nghién ciru cho thay hai loai rong cau
Gracilaria caudata va Gracilaria birdiae hap thu
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nhanh chit dinh dudng tir nuée thai nudi tréng thiy
san (Marinho-Soriano, et al., 2009 a,b). Rong cau
chi (G. tenuistipitata) c6 kha nang xur 1y nudc thai
ché bién thuy san rat higu qua (Lé Hung Anh va
Nguyén Thi Ngoc Bich, 2015) va rong ciu chi vang
(G. asiatica) co kha nang hap thu cao cac mudi dinh
dudng vo co trong nudc thai nudi tom nhu PO4-P
va NHz-N, TAN va NO2-N (Nguyén Quang Huy va
ctv., 2016). Gan day, rong cau chi (G. tenuistipitata)
duogc tim thdy xuit hién tu nhién trong cac ao nudi
t6m quang canh cai tién & mot sé tinh Pong bang
song Ciru Long nhu Bac Liéu, Ca Mau véi san
lwong ty nhién co thé 1én dén 11,78 tin tuoi/ha
(Nguyén Hoang Vinh va Nguyén Thi Ngoc Anh,
2019). Tuy nhién, chua c6 nghién ctu st dung loai
rong cau ban dia nay trong xur Iy nude thai tir ao nudi
tom, ca. Vi thé, muc tiéu ciia nghién ctru nham xac
dinh dugc mat do rong céu chi (Gracilaria
tenuistipitata) toi wu dé xu 1y nudc thai nudi tom
thong qua danh gia thoi gian va hiéu suat xir Iy dam
(N) va lan (P) ctia rong cau chi & diéu kién thi
nghiém. Két qua lam co s khoa hoc cho cac nghién
ctu tiép theo & diéu kién thuc dia dé khuyén cao Gng
dung loai rong nay vao thuc tién xir Iy nude thai nudi
nudi trong thiy san hiéu qua nhat.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Ngudn vat ligu

Ngudn nudc thi nghiém dugc thu tir ao chua
nudc thai nudi tdm st thdm canh (d6 Man 15%0) &
xa Vinh Trach, huyén Hoa Binh, tinh Bac Liéu.
Rong céu chi (Gracilaria tenuistipitata) duoc thu tir
ao nudi tom quang canh cai tién & tinh Bac Liéu (40
mén 12%o), dwoc tach bo rong tap, rira sach va thuan
d6 man twong tw véi do man nudc thai (15%o) trudc
khi b tri thi nghigm.

2.2 B® tri thi nghiém

Nghién ctru dugc thuc hién tai Khoa Thay san,
Trudng Pai hoc Can Tho. Hé thong thi nghiém gom
24 bé nhya hinh tron 150 L véi thé tich nuée 1a 120
L, dugc bé tri dudi mai che bang bat trong. Thoi
gian thi nghiém la 7 ngay.

Thi nghiém st dung rong céau chi (G. tenuistipitata)

xir Iy nudc thai nudi tom su tham canh dwoc bé tri
hai nhan t6 gdm tam nghiém thuc voi bon mat do
rong cau (0, 1, 2 va 3 kg/md) va hai ché d6 suc khi
(c6 suc khi lién tuc 24/24 h va khong suc khi), mdi
nghiém thirc duoc 13p lai ba 1an va b tri hoan toan
ngau nhién. Trong d6, hai nghiém thiac khong cé
rong cau (0 kg/m®) 1a nghiém thirc ddi chung va
duoc ky hiéu trong Bang 1.
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Bing 1: Cac nghiém thirc thi nghi¢m hai nhén t6
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o n A Ché dd suc khi
Thinghi¢m 2 nhan to Cé suc khi (CSK) Khéng suc khi (KSK)
0 PC+CSK DPC+KSK
Mat do rong cau chi 1 1 kg/m3+CSK 1 kg/m3+KSK
(kg/m?3) 2 2 kg/m3+CSK 2 kg/m3+KSK
3 3 kg/m3+CSK 3 kg/m*+KSK

Nudc thai sir dung cho thi nghiém dugc loc qua
tai vi loc 1 pm dé loai bo chat can va cac loai vi tao
truée khi bom vao cac bé thi nghiém. Rong ciu chi
(G. tenuistipitata) dugc bd tri vao ting bé theo cac
nghiém thitc mat do twong ung.

Nong d6 ban dau (trudc khi thi nghiém) cua
nuéce thai nudi tom st thim canh thu & Bac Liéu gdm
pH: 7,85, TAN: 4,64 mg/L, NO3": 5,62 mg/L, Nito
tong TN: 14,86 mg/L, PO, 2,04 mg/L va lan tong
TP: 5,76 mg/L.

2.3 Thu thap sb liéu

Nhiét o, pH va ham luong oxy hoa tan (DO)
dugc do mdi ngay vao lac 7 h va 14 h bing may do
da nhan té (a multi-channel meter, Mettler Toledo,
USA). Céc chi tiéu gdm hop chat dam (TAN, NOs™
, TN) va lan (PO,* va TP) dugc xac dinh 1 lan/ngay.
Mau nuéc dugce thu vao luc 8 h sang, bao quan lanh
va phan tich theo phuong phap (APHA, 1998).
Trong nghién ciru ndy, kha niang hap thu dam va lan
cuia rong cau chi dugc xac dinh 1a ndng do hop chat
dam va lan mat di theo thoi gian so voi ban dau
(khong tinh phan mét di do bay hoi, phan hiy tu
nhién hodc hap thu boi cac vi sinh vat hién dién
trong nudc thai).

Hiéu suat xtr 1y (HS) duoc tinh theo cong thirc:

HS (%) = (Nong do ban dau-Nong do sau xit
ly)/Nong d6 ban dau x100

Khi |§ét thic thi nghiém, sinh khéi rong cau chi
& moi bé dugc thu va can khoi lugng d€ tinh toc do
tang trudng tuong doi (SGR) va muc tang sinh khoi
(BI) cua rong.

SGR (%/ngdy) = (Ln (khéi lugng cudi) - Ln
(khoi luong dau))/Thoi gian thi nghiém *100

Bl (%) = (Khéi lwong cudi- khdi luong

dau)/Khoi lugng dau *100

Thanh phén héa hoc (ém d9, protein, lipid, tro va
X0) Cla rong ciu chi trudc va sau khi thi nghiém
dang tuwoi dugc phén tich theo phuong phap AOAC
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(2000). Ham lugng carbohydrate (CHO) duogc tinh
theo phuong phap ngoai suy.

%CHO = 100% - (%protein + %lipid + %tro +
%%x0)

2.4 Phwong phap xir 1y sb liéu

Céc s6 liéu dugc tinh gia trj trung binh va do léch
chuan bang phan mém Excel 2010. Sy khac biét
giita cac nghiém thirc dugc phén tich thng ké bang
phuong phap ANOVA véi phép thir TUKEY & mitrc
¥ nghia p<0,05. Phan tich hai nhan t6 (2 way-
ANOVA) d tim sy anh huéng tuong tac gitra mat
d6 rong céu va ché do suc khi dén hiéu suat xir ly
ctia rong cdu chi bang phan mém SPSS 16.0.

3 KET QUA VA THAO LUAN
3.1 Ciac yéu té méi truong

Bang 2 cho thay pH vao budi sang & nghiém thic
¢6 suc khi cao hon nghiém thirc khong suc khi va bé
¢6 rong cau thap hon bé khong rong, dao dong trung
binh 7,61-7,88. Vao budi chiéu, pH & cac nghiém
thire dao dong 8,19-8,45, trong d6 hai nghiém thuc
dbi chung khong c¢6 rong (PC+CSK va DC+KSK)
¢6 gia tri pH thap hon so vé6i cac nghiém thirc c6
rong va suc khi pH cao hon khong suc khi.

Ham lugng oxy hoa tan (DO) trung binh trong
ngdy & cac nghiém thic dao dong lan Iuot 1a 4,01-
5,06 mg/L va 5,64-6,55 mg/L vao budi sang va budi
chidu. Nhin chung, nghiém thirc ¢6 suc khi ham
lwong DO cao hon khong suc khi va vao budi chiéu
ham luong DO cé khuynh hudng ting cao theo mat
do rong (Bang 2).

Trong thoi gian thi nghiém nhiét d6 budi sang va
budi chiéu ¢ cac nghiém thirc gidng nhau, dao dong
lan lugt 1a 26,7-27,9°C va 30,1-31,3°C. Cudng do
anh sang trung binh dao dong trong ngay tur 3.871
lux dén 18.428 lux, thip nhit vao liic 17 h va cao
nhét vao lac 14 h (Bang 2). Cac yéu té méi truong
nay nam trong khoang thich hgp cho cac loai rong
cau Gracilaria phat trién (Peng et al., 2009; Lé Nhur
Hau va Nguyén Hiru Pai, 2010).
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Bang 2: Ham lwgng pH, DO va cwong d anh sang trong thoi gian thi nghiém

o . pH DO (mg/L)

Nghiém thiic 7 giv 14 giv 7 giv 14 giv
bC+CSK 7,81%£0,17 8,23+0,16 5,06+0,22 6,10+0,28
PC+KSK 7,65+0,12 8,19+0,12 4,07+0,28 5,64+0,26
1kg/m3+CSK 7,88+0,25 8,39+0,10 5,10+0,38 6,34+0,20
1kg/m3+KSK 7,66+0,15 8,330,18 4,09+0,32 5,6740,19
2kg/m3+CSK 7,71£0,22 8,45+0,19 4,95+0,41 6,55+0,25
2kg/m3+KSK 7,64+0,16 8,41+0,16 4,06+0,26 5,84+0,30
3kg/m3+CSK 7,73+£0,20 8,42+0,15 4,734+0,30 6,53+0,27
3kg/m3+KSK 7,61£0,17 8,35+0,17 4,01+0,35 5,89+0,29
Cuong dg anh sang (lux)

Thaoi gian do trong 7h 10 h 14 h 17h
ngay 5.308+1.402 10.802+2.337 18.428+2.904 3.871+858

3.2 Bién dong ham lwong hop chit dam va
1an theo thoi gian thi nghiém

Hinh 1 cho thay ham luong TAN, NOz va TN &
céc nghiém thirc ¢6 rong cau la giam dan theo thoi
gian thi nghi€ém va mat d§ rong cang cao sy giam
cang nhiéu, va nghiém thirc ¢6 suc khi giam nhiéu
hon nghiém thire khong suc khi. Nguoc lai, nghiém
thirc d6i chimg khong c6 rong ting nhe hoic giam
khong dang ke.

Chi tiéu TAN: Ndng d6 TAN ban dau la 4,64
mg/L, & nghiém thac ddi ching co suc khi
(PC+CSK) giam nhe theo thoi gian thi nghiém, vao
ngay thir 7 gia tri trung binh la 3,81mg/L twong ing
vé6i hiéu suat xir Iy (HS) 1a 15,73%. Nghiém thirc dbi
chung khong suc khi (PC+KSK), nong d6 TAN
tang nhe lién tuc dén ngay thir 6 va giam vao ngay 7
Voi néng d6 4,60 mg/L va HS 14 2,16%. Cac nghi¢m
thirc c6 rong cau chi nong dd TAN giam manh theo
thoi gian, sau nim ngay xu ly nong d6 TAN &
nghiém thirc 3 kg/m® c6 suc khi (3kg+CSK) giam
nhiéu nhat con 0,14 mg/L véi HS 13 96,98%, ké dén
1a nghiém thirc 2kg+CSK ndng d6 TAN giam con
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0,63 mg/L dat HS 1a 86,31%. Khi két thic thi
nghiém vao ngay thir 7, & ciing mat do rong, nghiém
thirc co suc khi giam nhiéu hon so véi khong suc
khi. Cu thé, nghiém thirc 1kg+CSK va 1 kg+KSK
¢6 ndng d6 TAN lan luot 13 0,89 va 1,30 mg/L véi
HS: 81,03% va 71,98%; nghiém thirc 2 kg+CSK va
2 kg+KSK: 0,24 va 0,86 mg/L twong ttng HS: 95,04
va 80,93%; nghiém thac 3 kg+CSK va 3 kg+KSK:
0,02 va 0,65 mg/L tuong tmg HS: 99,67 va 86,42%.

Chi tiéu NOs: Nong d6 ban dau 1a 5,62 mg/L,
nghiém thirc DC+CSK ting nhe trong ba ngay dau
sau d6 giam dan dén ngay thir 7 con 5,11 mg/L v6i
HS 1a 9,02%. Nghiém thuc DC+KSK tang lién tuc
dén ngay thtr 5 (6,15 mg/L) va giam dan dén ngay
thir 7 (5,89 mg/L) nhung van cao hon so véi ndng
dd ban dau va HS co gia tri am (-4,80%). Cac
nghiém thirc con lai thi ndng d6 NOs giam nhiéu
hon & mat do rong cao hon, cu thé 13 nghiém thic
3kg+CSK giam nhiéu nhét vao cudi dot thi nghiém
v6i ndng do NOs™ 1a 1,03 mg/L véi HS 1a 81,67%,
ké dén 1a nghiém thirc 3 kg+KSK va 2 kg+CSK:
1,42 va 1,65 mg/L tuong Gng véi HS: 74,73% va
70,58%, theo thtr tu.
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Hinh 1: Bién dong ndng d9 TAN, NOs va TN va hi¢u suit xir Iy ciia rong ciu chi trong thi gian thi nghi¢m

TN: Nong d6 ban dau 1a 14,86 mg/L, nghiém
thirc PC+CSK ting manh trong hai ngay dau (15,13
mg/L) sau d6 giam dan dén ngay thir 7 con 14,54
mg/L véi HS 1a 3,16%. Nghiém thic PC+KSK téing
lién tyc dén ngay thir 5 (15,83 mg/L) va giam nhe
vao cudi dot thi nghiém (15,26 mg/L) véi HS c6 gia
tri am (-2,69%). Tuwong tu v&i NOg,, nghiém thuc
3kg+CSK giam nhiéu nhét sau 7 ngay thi nghiém
Vvé6i gid tri- 1a 3,39 mg/L va HS 1a 77,16%, tiép theo
la nghiém thac 3kg+KSK va 2kg+CSK: 5,62 va
6,54 mg/L twong tng véi HS: 68,55% va 64,17%,
theo thir tu.

PO4*: Nong do ban déu 1a 2,04 mg/L, nghiém
thirc DC+CSK téng deu trong ba ngay dau (2,09
mg/L) va giam dan dén ngay tht 7 con 1,86 mg/L

v6i HS 1a 12,09%. Nghiém thirc DC+KSK tang lién
tuc dén ngay thir 4 (2,43 mg/L) va giam nhe vao cudi
dot thi nghiém (1,96 mg/L) véi HS 1a 3,92%.
Nghiém thirc 3 kg+CSK giam nhiéu nhit vao cudi
dot thi nghiém (0,21 mg/L va HS 14 89,71%), ké dén
1a nghiém thirc 3 kg+KSK va 2 kg+CSK: 0,46 va
0,50 mg/L twong Gng voi HS: 77,70% va 75,57,%,
theo thtr ty. Cac nghiém thic con lai c6 mat do
rong thip va khong suc khi c¢6 muc giam thip hon
(Hinh 2).

TP: Nong d6 ban dau 5,76 mg/L, nghiém thirc
DC+CSK giam nhe dén cudi dot thi nghiém con
492 mg/L véi HS la 14,58%. Nghiém thirc
DC+KSK ting cao nhét vao ngay thir 2 (6,08 mg/L)
va giam nhe vao cubi dot thi nghiém nhung van cao
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hon so v&i gié tri ban dau (5,83 mg/L) véi HS c6 gia
tri &m(-1,16%). Cac nghiém thurc con lai c6 khuynh
huéng twong ty véi chi tiéu PO,* giam déu dén khi
két thuc thi nghiém. Nghiém thic 3 kg+CSK giam
nhiéu nhat (1,14 mg/L va HS 1a 80,15%), nghiém

Tap 56, S6 chuyén dé: Thiy san (2020)(2): 59-69

thirc 3 kg+KSK va 2 kg+CSK ¢6 gia tri lan luot 1a
1,62 va 1,76 mg/L tuong (ng véi HS: 71,96% va
69,44%. Céac nghiém thirc con lai ¢6 mat dé rong
thip va khong suc khi thi hiéu suat xir Iy thap hon.
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Hinh 2: Bién dong nong dd PO+*> va TP va hi¢u suét xir Iy trong thoi gian thi nghiém

Bang 3 cho thay ting yéu t6 ddi véi hiéu suét xur
Iy trung binh ngay ctia rong cau chi, mat d¢ rong cau
chi anh huong rét I6n dén hiéu suit xir Iy hop chét
dam va lan, mét dg rong cang cao thi hi¢u suat xu Iy
cang cao, dong nghia véi sy glam ndng d6 chat dinh
dudng cang nhiéu va khéac biét rat c6 y nghia thong
ké (p<0,001) & tat ca cac nghiém thirc.

Ché do suc khi da tac dong nhiéu dén hiéu suat
xu ly trung binh ngay cta rong cau chi (p<0,001),
nghiém thirc c¢6 suc khi cho hiéu suat xir Iy cao hon
¢6 y nghia théng ké so v6i khong suc khi. Tuy nhién,
sy tuong tac gitta mat do rong cau chi va ché do suc
khi khong ¢ y nghia thdng ké ddi véi cac chi tiéu
TAN, NOz, TN va PO,* (p>0,05). Riéng chi tiéu
TP thi su twong tac c6 ¥ nghia thong ké (p<0,05).
Két qua théng ké cho thay hiéu suat xtr Iy TP trung
binh ngay khac biét co y nghia thong ké (p<0,05)
gitra cac nghiém thuc trie nghiém thac 3 kg+KSK va
2 kg+CSK (Bang 3).

Két qua trén cho thay cac nghiém thirc co su hién
dién rong cau chi (G. tenuistipiata) trong bé giup
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giam ham luong cac hop chat dam (N) va lan (P)
khac biét dang ké so voi nghiém thirc dbi ching. Khi
khong co6 sy hién dién cta rong cau chi, ham lugng
N va P ting lién tyc dén ngay thir 5 va c6 khuynh
huéng giam vao ngay thir 6 va 7. Diéu nay co thé do
hoat dong khoang hoa cua cac vi sinh véat hién dién
trong moi trudng nude ao nudi tém hodc do cac tién
trinh phan hay ty nhién khac. Khi cé sy hién dién
ctia rong cau chi két hop véi suc khi thi ndng d6 N
va P giam nhanh hon so vdi khong suc khi. Ngoai
ra, cac nghiém thuc sur dung rong cau chi ¢o6 suc khi
thi ndng d6 TAN giam nhiéu hon so véi khong suc
khi va hiéu suit xu Iy TAN cao hon so v6i cac mudi
dinh dudng khac.

Két qua nghién ctru twong dong voi cong bd cua
Lé Hung Anh va Nguyén Thi Ngoc Bich (2015), khi
sir dung rong cau chi (G. tenuistipitata) vai mat do
5 kg/m? dé xir Iy nudce thai ché bién thity san véi ché
d6 suc khi khac nhau thi syc khi dém va suc khi ngay
n6ng do cac chit dinh dudng TAN, NOsz, TN va
PO.4% giam nhiéu hon va hiéu suit xu 1y cao hon so
véi khong suc khi sau 8 ngay xur 1y.
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Bang 3: Két qua phan tich thong ké di véi higu suit xir Iy trung binh ngay (%/ngay) ciia rong ciu chi

Matdorong g0 o TAN NOs TN PO TP
(kg/m®) - (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Gia tri trung binh (#DLC) cia tirng nghiém thirc
0 Cé suc khi 2,56+0,54 1,29+0,22 0,45+0,21 1,73+0,43 2.08+0.21°
0 Khoéng suc khi 0,13£041  -0,6940,38 -0,384024  0,56£0,67 -0.17+0.22°
1 C6 suc khi 11,5508  7.89+0.44  7.77+0.78  9.24+0,62  7.99+0.21¢
1 Khong suckhi  10,28£0,52  6,56£0,28 6274051  7,54£020  6.77+0.28°
2 Cé suc khi 13,54+0,17 10,08+0,69  9,17+0,64 10,80+0,36 9.92+0.23f
2 Khong suc khi 11,63+0,14  8,56+0,43  8,05+0,50 9,92+0,43 8.95+0.25¢
3 Cé suc khi 14,24+0,01 11,67+0,36 11,02+0,39  12,82+0,28 11.45+0.279
3 Khoéng suc khi 12,29+0,26  10,68+0,47  9,79+0,27 11,10+0,32 10.28+0.36f
One-way ANOVA: Anh hwéng ciia mat dg rong
0 1,341,408  0,30£1,11* 0,03+0,50*  1,14+0,81*  0,96*1,25%
1 10,91+0,79° 6,56+0,28° 6,27+0,51°  8,39+1,02°  7,38+0,70°
2 12,58+1,05¢ 7,89+0,45¢ 7,77+0,78° 10,36+0,60°  9,44+0,57°
3 13,27+1,08¢  7.23+0,80¢ 7,02+1,01¢ 11,96+0,98 10,87+0,71¢
One-way ANOVA: Anh hwéng cia ché d suc khi
Cé suc khi 10,47+4,89°  7,73+4,15°  7,10+£4,21° 8,65+4,39°  7,86+3,72b
Khong suc khi 8,58+5,16% 6,284,482  5,93+4,04%  7,2844,28%  6,46+4,212
ANOVA: Gia trj P
Mat d¢ rong cau (1) 0,000 0,000 0,000 0,000 0,000
Ché d6 suc khi (1) 0,000 0,000 0,000 0,000 0,000
Su tuong téc (1) x (2) 0,064 0,291 0,691 0,294 0,002

(Ca’c gia tri trung binh trong cung mét Cot co chir cdi khdac nhau thi khac biét ¢6 y nghia (p<0,05))

Theo Msuya and Neori (2008), suc khi anh
huéng dén kha nang hip thu mudi dinh dudng cua
rong Ulva lactuca & diéu kién giau dinh dudng va
suc khi lam gia ting loai bé ham luwgng TAN nhanh
hon khéng suc khi. Suc khi gitp su khuéch tan chét
dinh dudng tir nwdc vao rong giup hoat dong séng
ctia rong tot hon nhu ting kha ning hap thu chat dinh
dudng ddng nghia véi hiéu suat loai bo dinh dudng
nhiéu hon so véi khong suc khi. Cooke et al. (2005)
cho biét cac ao hd dugc suc khi gitp ting ham lwong
oxy hoa tan va chuyén héa ammonium thanh nitrat,
dong thoi giam sy phong thich phospho ngi tai s&
tao diéu kién thuan loi cho su ket tua phospho tir cot
nuée va kich thich sy phét trién cua tao lam giam
ham luong dinh dudng trong ao, hd. Tuwong tu, mot
s6 loai thyc vat thay sinh (TVTS) séng troi ndi nhur
luc binh (Eichhornia crassipes), béo tai tugng
(Pistia stratiotes) va beo vay ¢ (Salvinia natans)
loai bo chat dinh dudng trong nudc thai sinh hoat
nhanh hon & dleU Kién ¢6 suc khi va tuan hoan nuéc.
Suc khi va tuan hoan nuéc (khong co thyc vat thay
sinh) cling lam gia tang kha nang loai b6 ammonium
tr 30,4 dén 66,5% va c6 TVTS thi kha nang loai bo
dén 93,4-100% sau 8 ngay thi nghiém (Zimmels, et
al., 2009).
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Nghién ciru trudc khang dinh ring ammonium
(NHz*) 1a ngudn dinh dudng quan trong hon cac
ngudn dam khac do rong, tao hip thu NH,* nhanh
hon NOg', va sy ddng hoa NH,* dat higu qua ning
luong cao hon so véi st dung nitrate boi vi
ammonium cé thé két hop truc tiép véi cac acid
amin (Lobban and Harrison 1994). Padhi et al.
(2010) danh gia kha nang hép thu nitrate va
ammonium tir nudce thai nuéi trong thity san caa bon
loai rong bién gdm Enteromorpha intestinalis,
Chondrous crispus, Gracilaria verrucosa va
Polysiphonia. Tac gia nhan thidy khi NH,-N la
nguon dinh dudng, cac loai rong bién hap thu chat
dinh dudng nay cao hon NO3-N va ham lugng NH-
N cang cao thi tbc do hap thu cang nhanh hon. Ngoai
ra, E. intestinalis va G. verrucosa loai bo nitrat tir
mdi truong cao hon nhidu so véi hai loai rong con
lai. Twong tu, ddi véi loai rong cau chi (G.
tenuistipitata) khi c6 su hién cua hai loai mudi dinh
dudng NH4* va NOs™ thi NH4* dwoc hap thu nhanh
hon (Wang et al., 2014). Loai rong céu chi vang (G.
verrucosa) hip thu cac hop chat nito: ammonium >
nitrate > nitrite. Rong céu st dung nitrate va nitrite
it hiéu qua hon do hai chat nay can c6 enzyme phan
giai va dong hoa trudc khi sir dung (Ihsan, et al.,
2019).
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Két qua nghién ctru nay cho thiy rong cau chi
(G. tenuistipitata) c6 kha niang hap thu cac mudi
dam va 1an da lam giam chét 6 nhidm co trong nudc,
thé hién rd nhat & cac nghiém thic c6 rong cau chi
két hop Véi suc khi. Nghién ctu cua Marinho-
Soriano et al. (2009a) cho thay rong cau (G. birdiae)
¢6 thé duoc sir dung trong cac hé thong nudi trong
thiry san nhu loc sinh hoc 1am giam déng ké nong do
PO/ (giam 93,5%), NH4* (giam 34%) va NOgz
giam 100% sau bdn tuan thi nghiém. Cac loai rong
céu c6 kha nang hap thu cac mudi dinh dudng nhanh
va vuot nhu cau cho hoat dong séng. Vi thé, rong
cau dugc stir dung trong cac mé hinh nubi da canh,
nudi két hop hay luan canh va xir Iy méi truong
trong cic md hinh nudi tréng thiy san bén viing
(Marinho-Soriano, et al., 2009a, b; Lé Nhu Hau va
Nguyén Hiru Dai, 2010).

Nhiéu nghién ctru khang dinh mé hinh nuéi két
hop ca, tom vai rong bién c6 thé lam giam thiéu
dugc 6 nhiém mai truong nudi, do chét thai cua ca,
t6m duoc rong bién hap thu, tir d6 can bang hé sinh
thai (Devi and Gowri, 2007; Padhi, et al., 2010; Al-
Hafedh, et al., 2012). Tuong tw, Nguyén Quang Huy
va ctv. (2016), sir dung rong cau chi vang (G.
asiatica) nudi két hop voi tom thé chan tring, bé
nudi ¢6 ham luong TAN va NOy thap hon ¢6 ¥
nghia so v6i bé nuéi tom don, rong cau chi vang con
¢6 kha nang hap thu 79,5 % PO, va 78,4 % NHy
sau thoi gian 2 h va tc do loc dat 97,7 % PO, va
87,4 % NHy" sau 4 h thi nghiém. Tdc d6 loai bo TAN
dat 31,2 % sau 2 h. Két qua thi nghiém hién tai phu
hop véi nhan dinh ctia cac nghién ctru trudce, Viée st
dung rong c4u chi dé xur Iy nudc thai nham gitp duy
tri dwoc chét lugng nudc tot hon va than thién véi
moi trudng.

Trong nghién ctru nay véi mat do rong ciu tha
khac nhau, kha nang hip thu cac mudi dinh dudng
cling khac nhau. Mat d6 rong cau tha 3 kg/m? cho
thdy hiéu qua hap thy cac chat dinh dudng 1a cao
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nhat, ké dén 1a mat do 2 kg va 1 kg/m3. Twong tu,
Ping Tran T4 Tram va ctv. (2016) danh gia kha
ning hip thu cic dang mudi dinh dudng NH,CI,
KH,PO,4 va KNO3 (ham lugng 3 g/m3) ctia rong nho
(Caulerpa lentillifera) voi cac mat d6 rong 0, 100,
200 va 300 g/m?, trong d6 mat do 200 - 300 g/m?
rong nho ¢6 kha niang hap thu cic mubi dinh dudng
hiéu qua nhat. Tuy nhién, nghién ctru cua Ishan et
al. (2019) so sanh bén mat do rong cau (G.
verrucosa) trong hé nuéi két hop véi tom thé chan
tréng 0,3,125, 6,250 va 9,375 g/L. Mat d6 rong cau
3,125 g/L cho hiéu qua hap thu hop chét nito cao
nhét tir chét thai cta tom.

Téng hop céac két qua trong nghién ciru nay cho
thiy nong d6 cac hop chat dam va (TAN, NOs™ va
TN) va hop chat lan (PO4> va TP) giam nhanh & mat
d6 rong cao két hop véi co suc khi. Trong diéu kién
¢6 suc khi, sir dung mat do rong tir 2 dén 3 kg/m?3 dé
Xt Iy nudc thai nudi tom tham canh rat c6 hidu qua,
trong d6 mat d6 3 kg/m? cén thoi gian xt 1y 5 ngay
va mat do rong 2 kg/m? can thoi _gian 7 ngady (Hinh
1 va 2) cho chit lugng nudc dau ra dap img tiéu
chuin QCVN 02-19: 2014/BNNPTNT vé chat
luong nuée c6 thé cip vao ao nudi trd lai so voi
chuédn cho phép 14 ndng d6 TAN = 0,3 mg/L. O diéu
kién khong suc khi, mat d6 rong tir 2-3 kg/m? can
thoi gian xir 1y dai hon.

3.3 Sinh khdi ciia rong cau chi (G.
tenuisipitata)

Sau 7 ngay thi nghiém, sinh khéi rong céu chi
(G. tenuisipitata) ting & tat ca cac nghiém thuc so
v6i ban dau vai toe d6 tang trudng twong dbi va mirc
tang sinh khéi trung binh dao dong lan lugt 14 0,71-
3,52%/ngay va 5,09-28.06%. Toc do ting truong
cuia rong dat cao nhat & nghiém thirc mat d6 rong 1
kg/m?3 c6 suc khi (1 kg/m*+CSK) va khac biét c6 y
nghia thong ké (p<0,05) so v&i cac nghiém thirc con
lai trir nghiém thuc 2kg+CSK (Bang 4).

Bang 4: Tang trudng cta rong ciu chi sau 7 ngay thi nghiém

Sinh khéi rong ciu chi (g)

Mikrc tang sinh

Nghiém thic Ban diu Neay T SGR (%/ngay) kha (%)
PC+CSK - - - -
PC+KSK - - - -
1kg+CSK 120 153,7+6,7 3,52+0,61¢ 28,06+ 5,55
1kg+KSK 120 133,745,5 1,53+0,58% 11,394,509
2kg+CSK 240 286,+7,8 2,50+0,39" 19,17+3,25b¢
2kg+KSK 240 263,0+ 9,2 1,30+0,50% 9,58+3,82a
3kg+CSK 360 404,3+8,1 1,66+0,28% 12,31 +2,25%
3kg+KSK 360 378,3+6,0 0,71+0,23? 5,00+1,67

Cdc gia tri trung binh trong cung mot Cot co chir cai khdc nhau thi khdc biét co y nghia (p<0,05)
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Tuong tu, Pang Tran Ta Tram va ctv. (2016)
danh gia kha nang hip thu cac dang mudi dinh
dudng NH4Cl, KH.PO, va KNOs (ham luong 3
g/md) cua rong nho (Caulerpa lentillifera) véi cac
mat d6 rong 100, 200 va 300 g/m?, kétqué thu duoc
téc do ting trudng cla rong nho dat cao nhat trong
diéu kién bo sung 3 g NH,Cl/m® & mat do rong nho
ban dau 1a 100 g/m2. Nghién ciru cua Ishan et al.
(2019), nudi két hop tom thé chan trang véi cac mat
d6 rong céu (G. verrucosa) khac nhau gém 3,125,
6,250 va 9,375 g/L, trong d6 mat do rong thap nhat
cho ting truong cao nhit.

Nhin chung, téc d6 ting truéng cia rong cau chi
& mat do thap (1 kg/m3) cao hon c6 khuynh hudéng
giam ¢ mat do rong cao hon va ciing mat do rong thi
¢6 suc khi cho tang trudng tét hon so voi khong suc
khi. Nhu vay, rong cau chi co kha ning hip thu tot
cac mudi dam va lan dé tang truong sinh khéi va
dong thoi da lam giam chat 6 nhiém co trong nudc,
thé hién rd nhat & cac nghiém thirc rong cau chi két
hop v&i suc khi. Qua d6 cho thdy mat d6 rong thap
thi rong c6 thé hip thu dugc nhiéu chit dinh dudng
hon va nhiéu khéng gian song hon so voi mat do
rong cao nén cho ting truéng tot hon. Hon nita, rong
séng trong méi trudng co suc khi giup chat dinh
dudng khuéch tan vao tan rong tét hon va qua trinh
quang hop cua rong hiéu qua hon 1a diéu kién thuan
loi dé rong, tao hap thy dinh dudng va sy phat trién
tét hon so véi khong suc khi (Cooke et al., 2005;
Priyadarshani, et al., 2014). Theo Lé Nhu Hau va
Nguyén Hiru Pai (2010), cac loai rong ciu
Gracilaria co6 kha niang hap thu cac mudi dinh
dudng nhanh va vuot nhu ciu cho hoat dong séng.
Vi thé méi truong giau dinh dudng thi rong ciu ting
trudng nhanh hon. Béo céo ciia Wang et al. (2014)
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cho thiy loai rong cdu chi G. tenuistipitata ting
truong nhanh hon khi tang ham lwong nito vo co hoa
tan (NH4* va NOgs’) vao moi truong nudi.

3.4 Thanh phin héa hoc ciia rong ciu chi
sau thi nghiém

Thanh phan hoa hoc cua rong cau chi truéc khi
thi nghiém gém d6 am (ham luong nuéc cua rong
ciu tuoi): 84,2%, protein: 17,9%, lipid: 2,04%,
tro:25,4%, xo: 8,11% va carbohydrate: 46.6%. Sau
khi thi nghiém, d6 4m va ham lwong xo cua rong cau
chi khong thay doi nhiéu so véi ban dau (p>0,05),
dao dong trung binh 84,58-85,92% va 8,23-8,79%,
theo thtr ty. Ham lwong lipid cua rong cau chi ¢ tat
ca cac nghiém thirc giam di mét it (1,61-1,88%) so
v6i ban dau nhung khong khac biét théng ké
(p>0,05).

Ham lugng protein cta cic nghiém thirc sau khi
thi nghiém cao hon c6 ¥ nghia thong ké (p<0,05) so
v6i ban dau, dao dong trung binh tir 24,4-26,7%,
trong d6 nghiém thirc mat do rong thap co6 suc khi (1
kg+CSK) c6 gia tri cao nhat va khac biét thong ké
S0 V&i cac nghiém thirc con lai trir nghiém thac 2
kg+CSK. Ngoai ra, & cung mat d§ rong c6 suc khi
thi ham lugng protein cda rong cau cao hon khong
suc khi nhung chi khac nhau c6 y nghia théng ké
(p<0,05) gitta hai nghiém thac 1 kg+CSK va 1
kg+KSK.

Ham luong carbohydrate ctia rong cau chi sau thi
nghiém dao dong 33,06-37,50%, giam thip hon co
¥ nghia thdng ké (p<0,05) so v6i ban dau. Nghiém
thirc 2 kg+CSK c6 gia tri cao nhat nhung khong
khac biét thong ké (p>0,05) so véi nghiém thuc 1
kg+KSK va 3 kg+CSK.

Bing 5: Thanh phan héa hoc ciia rong ciu chi G. tenuistipitata (% khéi lwgng khé) truéc va sau khi thi

nghiém
Nghiém thirc D) am Xo Lipid Tro Protein Carbohydrate
:;‘;%"r;h‘ 84,15£0,212  8,11+0,09% 2,04+0,04* 2538+0,132 17,87+0,08%°  46,62+0,06°
DC+CSK - - - - - ;
DPC+KSK - - - - - -
1kg+CSK 85,18+0,66 8,59+0,312 1,75+0,112 29,95+0,29" 26,660,419  33,06+0,28?
1kg+KSK 85,91+0,522 8,68+0,33% 1,88+0,19% 29,97+0,62° 24,37+0,36°  35,12+0,842°
2kg+CSK 84,58+0,47° 8,79+0,19° 1,68+0,158 29,52+0,98° 2568+0,27  34,34+1,20%
2kg+KSK 85,06+0,83 8,23+0,22¢ 1,62+0,18° 28,01£0,21° 24,66+0,20  37,50+0,32°
3kg+CSK 85,92+40,30° 8,57+0,21° 1,61+0,11° 29,30+0,63° 2527+0,37%  3527+0,362°
3kg+KSK 85,33+0,35% 8,580,122 1,80+0,05% 29,14+0,33% 24,92+0,15  35,57+0,47%

(Cdc gia tri trung binh trong cung mgt cét c6 chir cdi khdc nhau thi khdc biét ¢é y nghia (p<0,05))

Lé& Hung Anh va Nguyén Thi Ngoc Bich (2015)
bao cdo rang ham lugng protein cua rong cau chi G.
tenuistipitata sau khi xtr Iy nudce thai ché bién thay
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san 8 ngay tang 65,6% va carbohydrate cling giam
SO VGi ban dau. Nghién ciu cia Msuya and Neori
(2008) danh gia anh huong cua suc khi va ham
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luong dinh dudng dén kha nang hip thu N, tic gia
nhan thay ham luong protein ciia rong Ulva lactuca
tdng cao ¢ nghiém thirc c¢6 ham lugng dinh dudng
cao, suc khi anh huong khong nhiéu dén ham luong
protein cua rong. Két qua nghién ciru cho thay sur
dung rong cau chi G. tenuistipitata xir Iy nudc thai
tom nudi gitp cai thién chat luong nude va lam ting
gia tri dinh dudng cua rong sau xu 1y, ngudn rong
nay c6 thé 1a ngudn thirc an tét cho céc loai thiy san.

4 KET LUAN

Rong cau chi Gracilaria tenuistipitata co kha
nang hap thu cac hop chat dam va lan trong nudc
thai nuéi tom. Trong cung mat do6 rong, suc khi cho
hiéu suét xtr 1y cac chat hop chat dam va lan trong
nudc thai nudi tom cao hon so vai khong suc khi,
trong d6 hiéu suat xir Iy TAN cao nhat di vai tat ca
cac mat do rong. Hiéu suat xir 1y ting cao & mat do
rong cao hon: 3 kg/m*>2 kg/m3®>1 kg/m?.

Nong d6 TAN ban dau 1a 4,64 mg/l, sau 5 ngay
Xt Iy ¢ nghiém thac 3 kg/m3 ¢6 suc khi giam xuong
con 0,14 mg/L véi hiéu suat xir 1y 14 96,98% va mat
d6 rong 2 kg/m? sau 7 ngay xir Iy ndng d6 TAN con
0,24 mg/L tuong tng vai hiéu suat xar 1y 95,04%
biéu thi chi tiéu nay dat tiéu chuan QCVN 02-19:
2014/BNNPTNT Vé chit luong nude c6 thé cip vao
a0 nudi tro lai so véi chuan cho phép 12 0,3 mg/L.

Sau 7 ngay thi nghiém, sinh khdi rong cau chi ¢
tat ca cac nghiém thirc tang cao hon trong diéu kién
¢6 suc khi, trong d6 tang truong cao nhat & nghiém
thirc 1kg/md,

Thanh phin héa hoc ciia rong cau chi sau thi
nghiém gém am do, ham luong lipid va xo khong
thay d6i nhidu. Riéng ham luong protein caa rong &
tat ca cac nghiém thire ting cao hon dang ké so véi
rong ban dau trong khi ham luong carbohydrate
giam so vai ban dau.

LOI CAM TA

Nghién ciru nay dugc tai trg bi Dy dn Nang cap
Trudng Pai hoc Can Tho VN14-P6 bang ngudn von
vay ODA tir chinh phit Nhat Ban, thugc Chuong
trinh ODA F-2 “Green technology innovation for
aquaculture”. Tac gid chan thanh cam on em Lé
Ngoc Huy va Huynh Hiru Chi hd trg thu mau rong
cau, bd tri va quan 1y trong thoi gian thi nghiém.
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