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TOM TAT

Nghién cuu dugc thuc hién nhim xac dinh ti 1& giam lugng thirc an thuong mai thich hop
trong nudi két hop c4 nau (Scatophagus argus) véi rong cdu (Gracilaria sp.). Thi nghiém gdm 6
nghiém thuc va dugc lap lai 3 lan, nghiém thirc déi chung la cd nau nudi don va cho an thirc an vién
thdéa man. Nam nghiém thirc con lai ca nau duoc nudi két hop véi rong cau va cho an véi cac mirc 80%,
60%, 40%, 20% va 0% luong thirc dn cta nghiém thirc d6i chimg. Ca nau c6 khdi lugng trung binh
4,18 - 4,20 g, duogc nudi & mat dd 60 con/m®, @6 min 5%o. Sau 56 ngay nudi, chét lugng nudce trong bé
nudi két hop tot hon bé nudi don. Ti 1é sdng cia ca & nghiém thirc khong cho an dat 77,8%; thap hon co
¥ nghia so v6i cac nghiém thirc khac (100%). Téc d ting trudng cua ca duge cho dn 60 - 80% nhu ciu
cao hon c6 ¥ nghia thong ké (p < 0,05), va 40% nhu cau thi twong twong véi nghiém thirc dbi ching (p
> 0,05). Tuy nhién, ti 1& cho an 60% nhu cu c6 thé dwoc xem 14 tdi wu ca vé ting trudng va hidu qua sir
dung thirc an trong nudi két hop ca nau - rong ciu.

Tir khéa: Gracilaria sp., chat luong nudc, hidu qua sir dung thic an, Scatophagus argus, ting truong.

Nhdn bai: 09/08/2017 Hoan thanh phan bién: 12/09/2017 Chdp nhdn bai: 25/09/2017

1. MO PAU

C4 nau (Scatophagus argus) 1a dbi tuwong c6 gia tri kinh té kha cao duoc thi truong
trong nudc ua chuong. Ca nau cod nhiéu vu diém nhu d& nuoi, rong mudi, o stre séng cao va
la loai an tap thién vé thuc vat nhu man ba hitu co, tao, rong bién (Barry va Fast, 1992). Vi
thé, ca nau dugc nudi nhiéu trong cac md hinh quang canh két hop hodc nudi ludn canh véi
cac ddi tuong thily san khac ¢ ving nuée lg Pong bang séng Ciru Long (Nguyén Thanh
Phuong va cs., 2005). Trong nudi trdng thuy san, dic biét trong nudi thAm canh va ban tham
canh, ngudi nudi sir dung thire dn cong nghiép 1a chi yéu hay thic an t ché ma it chi trong
vao ngudn thirc an ty nhién c6 san trong ao. Do d6, chi phi thirc dn chiém ti 1¢ 1on (hon 50%
tong chi phi) nén ddi tuong chon nudi ciing phai tily thudc vao ting hé théng nuéi (Tran Thi
Thanh Hién va Nguyén Anh Tuén, 2009). Nhitng nghién cru gin ddy cho thiy rong cau
(Gracilaria sp.) thuéc nganh rong d6 (Rhodophyta) 14 loai rong mudi c¢6 thé phat trién & do
man 5 - 45%o, dugc st dung trong cac mo hinh nuoi két hop, cai thién chat lugng nudce va la
thirc an ty nhién cho cac loai thuy san c6 tinh an thién vé thuc vat (FAO, 2003; Lé Nhu Hau
va Nguyén Hitu Pai, 2010). Bao céo cua Alcantara (2007) cho thiy tc do ting trudng cua
ca mang (Chanos chanos) trong ao nudi ghép vdi rong ciu cude (Gracilariopsis bailinae)
dat cao hon nhiéu va chat lugng nudc tdt hon so v6i ao nudi don. Theo Tran Hung Hai
(2012), & Thira Thién Hué rong cau nudi ghép véi cac dbi tugng thily san khac nhu ca doi,
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t6m su, ca dia da thu dugc két qua kha quan, méi trudng nudi duge cai thién, ting hidu qua
kinh té va c6 tinh bén vimg cao. Khao sat ctia Nguyén Thi Ngoc Anh va cs. (2016), trong cac
a0 nudi tdm quang canh cai tién & tinh Bac Liéu va Ca Mau thuong bét gip rong ciu cling
hién dién v6i rong mén va rong bin, trong dé rong ciu dugce xem 1a loai rong c¢6 nhiéu lgi
ich hon so voi cac loai rong bién khac. Vi thé muc tiéu cua nghién ctru nham xéac dinh duge
mirc giam luong thirc an vién thich hop trong nudi két hop ca nau (Scatophagus argus) véi
rong cau (Gracilaria sp.). Két qua nghién ctru c¢6 thé cung cip co so khoa hoc dé khuyén
khich ngudi dan sir dung ngudn rong tai chd gép phan giam chi phi thirc dn va phat trién cac
md hinh nudi ca két hop than thién véi méi trudng va phat trién bén viing.

2. NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. B6 tri thi nghiém

Nghién ctru dugc thyc hién tai Khoa Thuy san, Truong Pai hoc Can Tho tir thang
2/2016 dén thang 4/2016. Thi nghiém gém 6 nghiém thirc duge bd tri hoan toan ngiu nhién,
mdi nghiém thtrc duogc ldp lai 3 lan. Trong do, nghiém thic ddi chung la nuéi cad don va
dugc cho an theo nhu cau (khoang 5% khdi lugng than/ngay). Trong 5 nghiém thirc con lai,
c4 duge nudi két hop voi rong cau va luong thire dn dugc cho dn giam dan 1an luot 1a 80%,
60%, 40%, 20% va 0% (khong cho an) so v6i lugng thirc an ctia nghiém thirc dbi ching.

Nghiém thtrc 1: C4 nuéi don_cho an theo 5% khéi luong than/ngay (DC).

Nghiém thtrc 2: C4 + rong ciu_cho in 80% ddi ching (RC + 80%DC).

Nghiém thirc 3: C4 + rong cau_cho an 60% ddi chimg (RC + 60%DC).

Nghiém thirc 4: C4 + rong cau_cho an 40% ddi chimg (RC + 40%DC).

Nghiém thirc 5: C4 + rong céu_cho an 20% ddi chimg (RC + 20%DC).

Nghiém thirc 6: Ca + rong cau_ khong cho an (RC + 0%DC).

2.2. Ca va thirc an thi nghiém

Ca nau (Scatophagus argus) c6 nguon gbc ty nhién duge mua & co so uong giong ca
& tinh Tién Giang, duoc thuan dudng 1 tuan trudc khi bd tri thi nghiém.

Thuc an s dung trong thi nghiém la thirc an vién cong nghiép Grobest loai 30%
protein. Rong cau (Gracilaria sp.) dugc thu trong ao nudi tom quang canh cai tién & tinh Ca
Mau duoc thuin dudng & méi truong c6 dd mdn 5% trong 1 tudn trude khi bd tri thi nghiém.
Thanh phan sinh héa thirc n vién va rong cau duoc trinh bay trong Bang 1.

Bang 1. Thanh phan sinh hoa (% khéi lugng khd) thirc an thi nghiém

Thirc an thi nghiém Am do Protein Lipid Tro Xo
Rong cau tuoi 85,44 12,34 1,36 28,47 10,26
Thuc an vién* <11 >30 <6 <14 <6

* Théng tin trén bao bi ciia nha san xudt
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2.3. Hé thong thi nghi¢m va chim séc, quan Iy

Hé théng thi nghiém duoc bd tri trong trai rong bién, phia trén c6 mai che. Thé tich
bé nudi 250 L, thé tich nuwéc 200 L, mat d6 60 con/m? (12 con/bé), & dd mdn 5%o va bé nudi
duoc suc khi lién tyc. Ca nau thi nghiém cé khéi luong va chiéu dai trung binh ban dau lan
lugt 14 4,18 - 4,20 g va 4,61 cm, chon cé khde, khong di tat. i véi cac nghiém thirc nudi
két hop, rong cau tuoi duge b tri 200 g/bé (1 kg/m?). Thi nghiém dugc thuc hién 56 ngay.

Cé nau dugc cho an 2 1an/ngay vao luc 8 gio va 17 gio. Lugng thirc dn theo nghiém
thirc thi nghiém, trong d6 nghiém thic d6i ching c4 nau dugc cho an 5% khdi lugng
than/ngay (Nguyén Thi Ngoc Anh va cs., 2014a). Bé nudi dugc thay nudc 2 tudn mot lan
khoang 30% lugng nudc trong bé va xac dinh khéi lugng rong ciu dé bd sung thém bing
khdi lugng rong ban dau.
2.4. Thu thép sb liéu
2.4.1. Moi truong nuoc

Nhiét d6 va pH duge do 3 ngay 1 1an vao luc 7 gid va 14 gio bang may do pH - nhiét
d6. Nong d6 tong ammoni nito (TAN -Total Ammonia Nitrogen), NO2, NOs™ va PO,* trong
bé nudi duoc xac dinh 1 14n/2 tudn va phan tich theo phuong phap APHA (1998), miu nudc
duoc thu trude khi thay nudc.
2.4.2. Cac chi tiéu danh gia ca ndu thi nghiém

Khéi lugng ca ban dau duoc xac dinh béng cach can nhém ting bé 12 con dé tinh
gia tri trung binh, chiéu dai ban dau cta ca nau duge xac dinh béng cach chon ngau nhién 40
con dé do chiéu va tinh gia tri trung binh. Khi két thuc thi nghiém, ca nau thi nghiém duoc
can khi lugng va do chiéu dai timg c4 thé. Tang trudng va ti 1& séng cua ca dugc tinh theo
cac cong thurc sau:

Ti 1& sdng (%) = 100 x (s6 ca con lai/ s6 ca ban dau)

Tang trong (g) = Khéi luong cudi (We) — Khdi luong dau (Wd)

Tang trudng khdi lwong theo ngay (g/ngdy) = (We — Wd)/ Thoi gian nudi

Tang trudng khdi lwong dic thu (%/ngay) = 100 x (LnWc — LnWd)/ Thoi gian nudi

Hé s6 thirc an (FCR) = Tdng luong thirc an sir dung (FI)/ Tang trong

Chi phi thirc an cho ¢4 ting trong (dong/kg) = Gia thirc n x FI

Tang truong chiéu dai ddc thu (%/ngay) = (Ln(chiéu dai cudi) — Ln(chiéu dai dau))/
ngay nuo6i)*100
2.4.3. Thanh phan sinh héa thit cd ndu

Khi két thiic thi nghiém, bit ngau nhién 5 con & mdi bé, lam sach va bao quan trong
ta lanh & nhiét 36 -15°C, phﬁn thit va da ca dugc phan tich thanh phf?m sinh hoa gém do am,
protein, lipid tho va tro.

Mau rong cdu va ca thi nghiém duoc goi phan tich tai Trung tim k¥ thuat Tiéu
chuén Po luong Chét lugng Can Tho theo phuong phap AOAC (2000).
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2.5. Xir Iy s6 liéu

Céc s lidu duoc tinh trung binh va d¢ 1éch chuin béng chuong trinh Excel, va phan
tich théng ké bang phuong phap Anova véi phép thir Turkey & muc ¥ nghia p < 0,05 sir dung
phan mém SPSS version 14,0.
3. KET QUA VA THAO LUAN
3.1. Céc yéu td mdi truomg

Trong subt thoi gian thi nghiém, nhiét d6 sang va chiéu trong cac bé nudi dao dong
tu 26,1 - 28,9°C va pH tir 7,7 - 8,2. Nhin chung, nhiét 46 va pH nudc giita cac nghiém thirc
twong ty nhau va it bién dong theo thdi gian va nam trong khoang thich hop cho ca nau sinh
trudng (Barry and Fast, 1992).

Hinh 1 cho thdy ham lugng TAN, NOy, NOs va PO.% ¢ cing khuynh huéng voi
nhau, 13 ting dan theo thoi gian nudi. Cac chi tiéu nay c6 gia tri cao nhit ¢ nghiém thirc ddi
chimg (ca nau nudi don va dugc cho an théa min) va thap nhat & nghiém thic RC_0% BC
(nudi két hop ca nau - rong cau khong cho an).

18 e bC —A— RC_80%DbC 24 - ——DbC —A— RC_80%DbC
1.6 4—&—RC_60%DPC —6—RC_40%DC 21 4 —&—RC_60%DC —e—RC 40%bC
’\_T 1.4 4—8—RC 20%DC —*—RC 0% PC 18 41— RC _20%DBC —*—RC_0% bC
=)
= 1]
< 03 - g 121
0.6 z 094
0.4 ¥ 0.6 1
0.2 2 a 03 4
0.0 ' ' = 00 3 ’ = =
14 . 42 56 14 28 42 56
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Hinh 1. Bién dong ndng d6 TAN, NO2", NOgz va PO,* trong thoi gian thi nghiém.
Bén canh do, cac nghiém thirc nudi két hop ca nau-rong cau va cho an luong thirc in
giam dan so voi lugng thirc dn ddi chimg giup giam ham lugng TAN, NO,, NOs va PO,*
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trong bé nudi thap hon nhiéu so véi nghiém thirc dbi chimg. Sy giam lwong thirc dn cing véi
rong cu hién dién trong bé nudi hap thu cac chat dinh dudng goép phan lam giam dang ké
ham luong cac hop chat dam va lan trong mdi truong nudi. Dicu nay phi hop véi nhan dinh
clia cac nghién ciru trude. Trong cac ao thuy san thuong tao ra mot lugng 16n chat thai tir
thirc an bi tan ra va phan cua ddi twong nudi gdm ca chat thai nitrogen (N) va phosphorus (P)
néu thai ra ngoai khong qua xir Iy dan dén 6 nhiém moi truong (Crabs va cs., 2007; Zhang va
cs., 2015). Nghién ctru cia Crabs va cs. (2007) chi ra rang trong mé hinh nuéi tom, ca tham
canh thirc an cung cap cho ddi tuong nudi chi duge ca, tdm dong hoa 23% va luong dam mat
tir thirc an la 73%, dan dén 6 nhiém méi truong NUGI.

Nhiéu nghién ciru khang dinh mé hinh nuéi két hop c4, tom voi rong bién co thé lam
giam thiéu dugc 6 nhiém moi truong nuoi, do chét thai cua c4, tdom duoc rong bién hép thu,
tir 46 can bang hé sinh thai (FAO, 2003; Lé Nhu Hau va Nguyén Hitu Dai, 2010). Nghién
ctru khic cia Marinho-Soriano va cs. (2009) cho thay rong cau (Gracilaria birdiae) cé thé
dugc str dung trong cac hé théng nudi trong thity san nhu loc sinh hoc lam giam dang ké
nong d6 POs* (giam 93,5%), NH,* (giam 34%) va NOs™ giam 100% sau 4 tuan thi nghiém.
Nghién ctru ctia Nguyén Thi Ngoc Anh va cs. (2014a), sir dung rong bun (Enteromorpha sp.)
lam thirc dn cho ca nau (S. argus) trong ao nudc lg & tinh Bac Liéu di tim thay ham luong
TAN va NO; ¢ ao dbi chimg luén cao hon ao nudi c¢6 rong bun trong sudt thoi gian nuoi.
Tuong tw, nghién ciru ciia Nguyén Quang Huy va cs. (2016) nhan thay ham luong TAN va
NO, trong nudc ¢ hinh thirc nudi két hop tom thé chan tring (Litopenaeus vannamei) véi
rong cau chi vang (Gracilaria asiatica) thip hon nhiéu so v6i hinh thirc nudi tém don. Két
qua thi nghiém nay phu hop v6i nhan dinh cta cac nghién ctru trén, nudi két hop ca — rong
céu da cai thién chit lugng nudc trong bé nudi.

Theo Boyd (2007), NO;™ it gy doc ddi véi tom, ca duoc nudi trong nudce lg va min
s0 voi nudi trong nudc ngot. Theo Barry va Fast (1992), c4 nau 1a lodi ca c6 kha ning sdng
trong moi trudng nhiém ban va chiu dugc diéu kién méi truong khic nghiét. Do d6 mac du
nghiém thirc d6i ching trong thi nghiém nay c6 ham lugng TAN va NO; cao hon nhiéu so
v6i cac nghiém thirc nudi két hop, cac bé nudi duge thay nudc 2 tuan/lan c6 thé khong anh
hudng nhiéu dén sy phat trién ctia ca nau thi nghiém.

3.2. Ting truéng va ti 1§ sdng ciia ca niu sau 56 ngay nudi
3.2.1. Tang trucng vé khoi hrong

Bang 2 cho thiy khdi lwong trung binh ban dau cta ca nau 4,18 - 4,20 g. Sau 56
ngay nuoi, khéi luong ca ctia cac nghiém thirc ¢6 sy chénh 1éch nhiéu, dao dong trong
khoang 6,91 - 18,65 g. Trong d6, khdi lugng nho nhit va 16n nhat dugc tim thiy ¢ nghiém
thirc nudi két hop voi rong cau khong cho dn (RC + 0% DC) va nghiém thic nudi két hop
cho dn 60% - 80% lugng thirc dn dbi chimg (RC + 60% DC va RC + 80% DC).

Tuong tu, toc do ting truong dic thu (SGR) va tuyét ddi (DWG) dao dong lan luot 1a
0,86 - 2,64%/ngay va 0,049 - 0,258 g/ngay, trong do6 toc do ting trudng cua hai nghiém thirc
ca nudi két hop véi rong cau cho an 80 - 60% ddi ching 1a cao nhat ké tiép 1a nghiém thic
nudi két hop véi rong cau cho in 40% ddi chimg va nghiém thirc nuéi ca don (PC), tiép theo
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1a nghiém thirc nuoi két hop véi rong cho an 20% dbi ching va cudi cung 1a nghiém thirc nuéi
két hop v6i rong khong cho dn. Qua két qua phan tich thong ké cho thiy tdc do ting trudng
twong d6i va tuyét ddi clia hai nghiém thirc c4 nudi két hop véi rong cho dn 80% va 60% doi
chimg dat 10n nhat va khac biét co y nghia thong ké (p < 0,05) so véi cac nghiém thirc con lai.
Bén canh d6, két qua biéu thi khi giam lugng thirc an dén 40% lwong thirc an ddi ching ca

nau van ting truéng kha tot hon so voi nghiém thirc di chimg cho an theo nhu cau.

Bing 2. Tang truong vé khdi lugng ciia ¢ ndu sau 56 ngay nudi

Nghié¢m Khoi lugng Khoi lugng Tang trong (g) DWG (g/ngay) SGR (%/ngay)
thirc dau (g) cuoi (g)

bC 4,18 + 0,06 13,82 +2,82° 9,64 +2,82° 0,172 +0,050° 2,10 + 0,39
RC+80% PC 4,19+0,03 18,65+ 3,16 14,45+ 3,16 0,258 + 0,056 2,64 + 0,294
RC+60% PC 4,20+0,04 18,61+3,19¢ 14,41 +3,19¢ 0,257 +0,057¢ 2,63+ 0,31
RC +40% bC 4,19+0,03 15,17 +£ 2,53¢ 10,98 £2,53° 0,196 +0,045¢ 2,28 + 0,29
RC+20% PC 4,18+005 11,07+1,81° 6,89+1,81°  0,123+0,032° 1,72 +£0,29°
RC+0%bDC  4,19+0,03 6,91+ 1,512 2,72+1,51%  0,049+0,027¢ 0,86+0,38

Cdc gid tri trung binh trén cimg mét cét ¢6 chit cdi khéc nhau thi khac biét ¢6 y nghia théng ké (p<0,05)
3.2.2. Téng truéng vé chiéu dai va ti Ié song
Tang truong vé chiéu dai co cung khuynh hudng vai ting truong khéi lwong. Chiéu
dai trung binh ban dau ctia c4 nau 1a 4,61 = 0,36 cm. Khi két thic thi nghiém, chiéu dai trung
binh ¢ cac nghiém thirc dao dong tur 6,03 - 8,15 cm, tuong rng vai tang trudng twong dbi
(SGR_y) tur 0,47 - 1,02%. Trong d6, nghiém thirc RC + 80% va RC + 60% DC co tde do
tang truong chidu dai nhanh nhat va thap nhat Ia nghiém thic RC + 0% DC (Bang 3).

Bing 3. Tang truong vé chidu dai va ti 1é sdng ciia ca nau sau 56 ngay nudi

Nghiém thirc Chiéu dai dau Chiéu dai cudi SGR_L (%/ngay)  Tilé song (%)
(cm) (cm)

bC 4,61+0,39 7,63 +0,41¢ 0,90 + 0,10° 100 + 0P
RC + 80% DC 4,61+ 0,39 8,15+ 0,37¢ 1,02 + 0,08¢ 100 + QP
RC + 60% DC 4,61+ 0,39 8,09 + 0,44% 1,00 + 0,10¢ 100 + QP
RC + 40% BC 4,61+0,39 7,66 + 0,36% 0,91 + 0,08% 100 + QP
RC + 20% BC 4,61+ 0,39 7,02 £0,43° 0,75+ 0,11 100 + 0P
RC + 0% DC 4,61+0,39 6,03 + 0,412 0,47 + 0,122 77,8 + 4,8

Cdc gid tri trung binh trén ciing mét cot ¢6 chi cdi khdc nhau thi khdc biét ¢6 y nghia thong ké (p<0,05)

Phan tich thong ké cho thiy chiéu dai cudi & nghiém thire dbi chimg (PC) thap hon c6
y nghia so v&i nghiém thirc RC + 80% DC va RC + 60% DC, va cao hon ¢6 y nghia so vai
nghiém thirc RC + 20% BC va RC + 0% DC (p < 0,05) nhung khong khac biét (p > 0,05) so
v6i nghiém thirc RC + 40% BC. Tuy nhién, toc do tang truong (SGR_ 1) ¢ nghiém thirc doi
chimg chi khac biét thong ké so véi hai nghiém thirc RC + 20% DC va RC + 0% DC.

Sau 56 ngay nudi, ti 1 séng clia ca nau c6 cho an thirc an vién dat 100%, riéng nghiém
thirc c4 nau nudi két hop véi rong cau khong cho an co ti 1¢ séng thap hon (77,8%) va khéac
biét c6 ¥ nghia thdng ké (p < 0,05) so v6i cac nghiém thic khac (Bang 3). Két qua nay tuong
ddng v6i nghién ciru cua Nguyén Thi Ngoc Anh va cs. (2014a) nudi két hop ca nau
(Scatophagus argus) véi rong bun (Enteromorpha sp.) trong ao nude 1o va cé cho an, ti 1§
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sdng cia ¢4 ndu ¢ ao nudi don va nudi két hop twong ty nhau va dat tir 87,5 - 88,8% sau 6
thang nudi. Thi nghiém cta Siddik va cs. (2014) ciing cho két qua twong tu, khi st dung rong
bun thay thé thirc an vién lam thirc dn cho c4 ro phi van (Oreochromis niloticus) thi ty 1¢
song dat trén 90% o tat ca cac nghiém thirc sau 6 tuan nuoi.

Két qua thi nghiém nay cho thdy ting truong vé khdi lugng va chiéu dai cia ca nau &
cac nghiém thirc nuoi két hop ca nau-rong cau cho an thirc an vién giam tir 20% dén 60% so
v6i lugng thie dn dbi chimg van cho ting truong tt hon hodc twong duong voi ca nau nudi
don dugc cho an thirc dn vién theo nhu cau.

Nhiéu nghién ctru chi ring hiéu qua sir dung rong bién 1am thirc an cho dbi twong nudi
phu thudc vao tinh an cuia loai, cac loai c6 tinh an thién vé thuc vat thi cho hiéu qua t6t hon
(FAO, 2003; El-Tawil, 2010). Két qua nghién ciru nay phu hop véi bao cao ciia Gandhi
(2002) nghién ciru vé dinh dudng ca nau (Scatophagus argus) tac gia tim thay thirc dn chinh
clia ¢4 ndu 1a cac loai rong bién nhu rong luc (Enteromorpha compressa va Ulva spp.), tao
don bao va manh vun (bun, cat, manh vo nhuyén thé, déng vat nguyén sinh va cac vat chat
hiru co khac). Ca nau 6 kich ¢o ttr 50 — 100 mm, 100 - 200 mm va > 200 mm c6 tinh an thién
vé thuc vat.

Ngo Sang va c¢s. (2013) nghién ctru mét d6 nudi ca nau st dung hai loai rong bién gdm
rong cau (Gracilaria sp.) va rong bun (Enteromorpha sp.) 1am thirc an trong sudt thoi gian
thi nghiém, ca van cho ting truong kha tét. Ca dia xam (Siganus canaliculatus) dugc cho n
rong ban Enteromorpha sp. tuoi két hop thirc dn vién cho két qua ting trudng tét hon so véi
¢4 an hoan toan thirc dn vién cong nghiép va thirc an phdi ché co chira bot rong (Yousif va
cs., 2004). Bao céo cta Alcantara (2007) cho thdy téc do ting truong ciia c4 ming (Chanos
chanos) trong ao nuéi ghép véi rong cau cudce (Gracilariopsis bailinae) dat 4,8 — 6,3%/ngay,
cao hon trong ao nudi don (2,6 - 3,3%/ngdy); ddng thoi chat lugng nudce trong ao nudi ghép
t6t hon so véi ao nudi don. Twong ty, hé théng nudi ca nau két hop voi rong bun cho ting
truong clia ca va chét luong nude tot hon so véi hé thong nudi don (Nguyén Thi Ngoc Anh
va ¢s., 2014a). Tang trudng va ning suit tom thé chén tring dugc cai thién khi nuéi két hop
v6i rong ciu G. verucosa (Susilowati va cs., 2014). Két qua cua thi nghiém nay phu hop voi
cac nghién ctru trudc dugc dé cap.

Dbi v6i nghiém thirc ¢4 ndu nudi két hop voi rong cau va khong cho n co ti 18 sdng
va toc d9 ting truong thap nhét co thé 1a do bi anh huong boi thanh phan dinh dudng trong
thirc an cy thé 1a protein va lipid. Theo két qua nghién ctru cia Hoang Nghia Manh va cs.
(2011) vé anh huong cia ham lugng protein khac nhau (20%, 25%, 30%, 35%) trong khau
phan an 18n sinh trudng va ty 1& sdng cta ca nau (S. argus) thi ting trudng tot nhit cua ca
néu 1a nghiém thirc c6 ham luong protein & murc 30%. Tran Thi Thanh Hién va Nguyén Anh
Tuén (2009) cho rang khi nuéi ca, tom cho an thirc an c6 ham lugng protein va lipid thap s&
dan dén tang truong chdm va nhu cau protein va lipid cho dong vat thily san lan luot 1a 25 -
55% va 6 - 10%. Tir két qua phan tich thanh phan sinh hoa ctia rong ciu tuoi (Bang 1) cho
thdy ham luong protein (12,34%) va lipid (1,36%) thdp hon nhu ciu cta c4 nau va thip hon
ham lugng protein (= 30%) va lipid (< 6%) cua thiic &n vién cong nghi¢p. Nhu vay, trong thi
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nghiém c4 nau nudi két hop véi rong cau va khong cho an thi ca nau chi 4n rong cau cé thé
s& khong dap ing nhu ciu dinh dudng cta ca nau nén dan dén ting truong cham hon. Tuong
tu, nghiém thuc RC + 20% DPC, cé& nau chi duge cho an 20% lugng thuc an dbi chung nén cé
téc do tang truong thip hon so v&i nghiém thirc ddi ching do lugng thire an vién it ¢ thé
khong di bu vao su thiéu hut dinh dudng tir rong cau.
3.3. Hé s6 tiéu ton thirc in (FCR) va chi phi thirc dn ciia ca nau

Bang 4 cho thay hé s6 tiéu ton thic an (FCR) trung binh ¢ nghiém thirc d6i ching 1a
cao nhat (2,09) va khéac biét c6 nghia (p < 0,05) so Vi cac nghiém thirc ca nau nudi két hop
v6i rong cu. Hé s tiéu ton thirc dn giam dan theo sy giam lugng thirc an cho an, trong d6
nghiém thitc RC + 40% DC c6 FCR 14 0,73; thdp hon c6 y nghia théng ké nhung ¢ niu c6
tdc do ting truong kha t6t hon (p > 0,05) v6i ca & nghiém thirc d6i ching (Béang 2).

Bdng 4. Chi phi thitc an vién trong nudi ca nau

Nghiém thirc FCR thtrc an vién Chi phi thtre an vién Mirc giam so véi doi

cho cé tang trong (d/kg) ching (%)

bC 2,09 + 0,24¢ 33.385 + 3.899 -

RC + 80% DBC 1,11+ 0,05¢ 17.682 + 850 470+25

RC + 60% DC 0,83 + 0,06 13.338 1018 60,0+ 3,0

RC + 40% DC 0,73+0,01° 11.622 +121 65,2+ 0,4

RC +20% BC 0,58 + 0,06° 9.327 £ 927 72,1+28

RC + 0%DC — 0 100

Cic gid tri trung binh trén cing mét cét c6 chir cdi khéic nhau thi khac biét c6 ¥ nghia théng ké (p < 0,05)

Chi phi thirc dn vién cho ca ting trong & nghiém thirc dbi ching 1a cao nhat 33.385
dong/kg, ké tiép 1a nghiém thirc RC + 80% BC, RC + 60% DC, RC + 40% DC va thip nhat
nghiém thirc RC + 20% PC 1a 9.327 ddng/kg. Twong tmg muc giam chi phi thic n so voi
nghiém thirc d6i chimg 1an luot 1a 47,0%, 60,0%, 65,2% va 72,1% (Bang 6). Két qua thi
nghiém nay cho thiy rong cau hién dién trong bé nudi c6 thé lam ngudn thirc in bd sung cho
ca nau. Do d6, khi nudi ca niu két hop véi rong cu gitp 1am giam chi phi thic an. Két qua
thi nghiém cuia Siddik va cs. (2014), ca r6 phi (O. niloticus) dugc cho dn luan phién rong ban
tuoi/khé va thire dn vién thi FCR thire 4n vién giam dang ké. Cung nhan dinh v6i nghién ctru
ctia Nguyén Thi Ngoc Anh va cs. (2014b), ap dung ché do cho an két hop rong bin hodc
rong mén kho va thirc an vién cho ca tai tugng (Osphronemus goramy), FCR va chi phi thirc
an vién c6 thé dwoc giam tir 43,2 dén 62,8%. Nghién ctru khac cho thiy rong ciu (G.
cervicornis) co thé thay thé mot phan thirc dn cong nghiép trong nudi két hop véi tom thé
chan trang (Marinho-Soriano va cs., 2007). Két qua twong tu, nudi két hop tom thé véi rong
Ulva clathrata (Cruz-Suarez va cs., 2010) hay vé6i rong bin/rong mén (Nguyén Thi Ngoc
Anh va cs., 2014c¢) gitp cai thién tang truong va hiéu qua st dung thirc an.
3.4. Thanh phan sinh héa thit c4 niu

Ham lugng nudc, protein tho va tro cua thit ca nau gitta cac nghiém thirc khac biét
khong co y nghia thong ké (p < 0,05), dao dong lan lugt 76,79 - 78,95%, 14,75 - 15,81% va
1,89 - 2,56%. Ham luong lipid cua thit ca nau cao nhét 1a nghiém thirc dbi chung va khac
biét c6 ¥ nghia (p < 0,05) so vdi cac nghiém thic con lai. Thip nhat 14 nghiém thie RC +
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0% DC va khac biét c6 y nghia (p < 0,05) so véi cac nghi€ém thirc khac nhung khac biét
khong c6 y nghia (p > 0,05) so vdi nghiém thitc RC + 20% DC (Bang 5).
Bing 5. Thanh phan sinh hoa (% khdi lugng tuoi) thit ca nau

Nghiém thirc D6 am Protein Lipid Tro
bC 76,79 +0,52° 14,94 +£ 0,118 3,74+0,18¢° 1,91 + 0,082
RC + 80% bC 77,61 + 0,24 15,28 + 0,272 2,80 + 0,094 1,89 + 0,232
RC + 60% BC 77,67 + 0,50 15,81 + 0,252 2,26 + 0,26 1,95+0,122
RC + 40% BC 77,92 + 0,412 15,52 + 0,362 1,87 +0,13% 2,14+ 0,13%
RC + 20% BC 78,40 + 0,32° 14,82 + 0,232 1,39 + 0,09% 2,32+ 0,162
RC + 0% BC 78,95+ 0,27° 14,75+ 0,312 1,14+ 0,102 2,56 +0,13°

Cic gid tri trung binh trén ciing mét et c6 chir cdi khdc nhau thi khéc biét cé y nghia thong ké (p<0,05)

Diéu nay biéu thi khi c4 nau an thirc dn thuong mai két hop véi thirc 4n ty nhién trong
bé (rong cau) thi ham lugng lipid trong thit ca giam dan theo luong thirc dn cho an, nhung
gitta nghiém thirc RC + 80% DC va RC + 60% DC (p < 0,05). Nghién ctru trudc nhan thdy
ham lugng lipid trong thit ca ti 1¢ thuan v6i ham luong lipid c6 trong thirc an (Tran Thi
Thanh Hién va cs., 2013). Tuong tu, nghién ciru ciia Nguyén Thi Ngoc Anh va cs. (2014a)
cho biét nudi ca nau két hop véi rong bin trong ao dit ca nau duge cho an hoan toan thirc an
vién thi thit ca c6 ham luong lipid cao hon ca & ao nudi cho an két hop rong bin va thirc dn
vién. Nghién ctru ciia Cruz-Suarez va cs. (2010) cho biét thit tom thé ¢ nghiém thirc nuéi két
hop tom véi rong Ulva spp. thap hon nghiém thirc tom nudi don. Theo Nakagawa and
Montgomery (2007), ca nudi chi cho an thirc an vién thudng tich iy lipid cao hon ca ngoai
tu nhién, khi ham lugng lipid trong thit ca cao lam giam chit lwong dinh dudng cia ca.

4. KET LUAN VA KIEN NGHI
4.1. Két luan

Céc nghiém thirc nudi két hop ca nau-rong cau va cho in luong thic dn giam dan so
v6i lugng thirc dn ddi chimg gitip giam ham luong TAN, NO;, NOs va PO,* trong bé nudi
thap hon nhiéu so v&i nghiém thic ddi ching.

Ti 1& séng ctia ca nau khong bi anh hudng khi nudi két hop c4 nau voi rong ciu cho an
tir 20 - 80% lwong thirc dn ddi chimg va dat 100%. Tuy nhién, nghiém thirc nudi két hop khong
cho an dat ti 1¢ song 77,8%, thap hon c6 ¥ nghia thong ké so v6i cac nghiém thirc khac.

Tdc d9 tang trudng cua ca nau nudi két hop véi rong cau cho an 60 — 80% lugng thirc
an dbi chimg cao hon c6 nghia so véi nghiém thirc ddi chimg cho an theo nhu cu. Nghiém
thire cho an 40% luong thic dn ddi ching, ca ndu c6 tdc do ting trudng kha tdt so véi
nghiém thirc d6i chimg nhung khong khac biét théng ké. Tuy nhién, nghiém thic cho 4n
60% lugng thirc an vién so véi ddi chimg cho két qua tét nhat vé hiéu qua s dung thic an
va thanh phan sinh héa thit ca khong thay d6i nhiéu.
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4.2. Kién nghi
Tiép tuc nghién ctru vé khdi lugng rong cau thich hop trén mdt don vi dién tich trong

nudi két hop rong cau — ca nau thyc hién ¢ ao dat dé danh gia hiéu qua kinh té ciia mé hinh.
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ABSTRACT

The study was conducted to determine the suitable reduction ratio of commercial feed in
co-culture of the spotted scat (Scatophagus argus) with red seaweed (Gracilaria sp.) Experiment
consisted of 6 feeding treatments in triplicate tanks; fish was mono-cultured and fed commercial
feed ad libitum as a control treatment. In other five treatments, fish were co-cultured with red
seaweed and fed at the levels of 80%, 60%, 40%, 20% and 0% feed ration of the control. The
experimental fish with mean weight of 4.18 - 4.20 g were stocked at density of 60 fish/m? and at
salinity of 5 ppt. After 56 days of culture, water quality in co-culture tanks was better than in mono-
culture. Survival of fish in co-culture without feeding attained 77.8%, this was significantly lower
than other treatments (100%). Growth rates of fish receiced 80% and 60% satiation were
significantly higher (p < 0.05) and 40% satiation was comparable to the control group (p > 0.05).
However, feeding rate at 60% satiation could be considered the optimal growth rate and feed
efficiency in co-culture of spotted scat fish - red seaweed.
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