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MO PAU
Trong hai thap ky qua, nudi trong thily san 1a mot trong nhirg nganh san xuét
thue pham c6 toc do ting trudng nhanh nhat trén thé gidi nham dap ing nhu cau ngay
cang ting vé ngudn thuc phim c6 ngudn gde thuy san[142]. Trong d6, san phdm tom
nudi 1a dbi twong ting manh tir khoang 3,2 triéu tdn niam 2010 Ién 6,8 tridu tan vao

niam 2022 va duogc dy bao sé tiép tuc gia ting trong nhitng nim t4i [83].

Trung binh, dé san xuit ra 1 kg tom tai cac nudc c6 san luong nudi tom 16n nhat
trén thé gi61 nhu Viét Nam, Thai Lan, Indonesia, An D9, Ecuador, can 14 - 76,8 m3
nuéc va hé s6 FCR tir 1,2 - 1,6 [50]. Trong mdi kg thirc dn tdom cong nghiép c6 ham
lwong protein 35% chira 56 gram Nito [59; 121], tom chi hap thu dugc 19 — 23% Nito
trong thirc 4n, phan con lai duoc thai ra moi trudng nudc & cac dang chat thai ciia tom,
thire an thira, chat bai tiét [43; 45; 61]. Ngudn nudc thai tir nudi tom tac dong xau dén
méi truong nude do tich tu chat thai gdy pht dudng ngudn nude, bung phat dich bénh,
anh huong dén su da dang sinh hoc va tinh bén viing ciia nghé nudi tém. Trong do,
ngudn Nito trong nudc thai duge xem 1a nguyén nhan chinh gy ra sy anh huong bat

loi nay [103; 176].

Artemia 1a mot trong nhiing loai thirc n ua thich nhét cta cé bién va giap xéac
giai doan gidng nhd kich ¢& da dang 0,5 — 12 mm, gié tri dinh dudng cao d dap ung
dugc hau hét cac giai doan phat trién cua tom, tir 4u tring t4i giai doan trudong thanh
[16; 167]. Hon nira, nho tap tinh an loc thu dong vdi cac hat hitu co ¢6 kich thude < 50
um, Artemia ¢ kha ning tiéu hod luong hiru co trong nudc ude tinh cé thé lén téi >
60% khdi lugng than/ngdy, kha ning loc nude téi 64 ml/h [147] cung chu ky sinh san
ngan, tir 12 — 15 ngay, strc sinh san cao 600 Nauplius/con gitip Artemia cé thé gia ting
sinh khéi nhanh tir 2 — 4 g/l [16; 167]. Nhiing dic diém trén cho thdy Artemia co6 tiém

nang xu 1y hi¢u qua chat hiru co trong nudec.

Mot sd nghién ctru trude day da dé cap dén viéc sir dung nudc thai hoac cac
ngudn vat chat hitu co dé nudi Artemia, ciing nhu kha ning str dung Artemia trong cai
thién chat luong nudc. Tuy nhién, cac nghién ctru tich hop danh gia dong thoi dac tinh
ctia ngudn nudc thai nudi tom, kha ning xir Iy cac thanh phan hitu co va chat rin lo
Itng, su chuyén hoa va tich liiy Nito, kha ning tao sinh khéi Artemia, ciing nhu kha

nang tai st dung sinh khdi thu duoc tro lai hé théng nudi tdm con han ché.



Trén co s& d6, nghién ciru nay dugc thuc hién nham: (1) danh gia kha niang xur
1y nude thai nudi tdm thAm canh cua Artemia; (2) xac dinh kha ning chuyén héa va
thu hoi mot phan Nito tir nude thai vao sinh khéi Artemia; va (3) danh gid kha ning tai
st dung sinh khéi Artemia thu duoc tir qua trinh xir Iy nude thai 1am thire dn bd sung
cho tom thé chan tring. Qua do, nghién ctru hudng t6i lam rd vai trd ciia Artemia nhu
mot mét xich sinh hoc trong chudi nudc thai — vi tao/vat chét hitu co — Artemia —
tom, két ndi qua trinh xir 1y nudc thai — thu hoi dinh dudng — tao sinh khdi — tai sir
dung sinh khéi, gop phan ning cao hiéu qua sir dung tai nguyén va thuc ddy tuan hoan

dinh dudng trong hé théng nudi tom tham canh.
Muc tiéu ciia dé tai:
Muc tiéu chung: Panh gia kha ning st dung Artemia dé xir Iy nudc thai theo

huéng tuan hoan dinh dudng nham giam tac dong bat loi dén méi truong.

Muc tiéu cu thé: (1) Panh gia hiéu qua sir dung Artemia dé xir Iy cac chét hiru
co trong nudc thai nudi tom tham canh. (2) Xac dinh hiéu qua thu hdi Nito trong céac
ngudn nudc thai nudi tom tham cia Artemia (3) Xac dinh kha ning sir dung Artemia
nudi tir ngudn nude thai nudi tém tham canh 1am thirc an bo sung cho tom.

Y nghia ciia dé tai:

Y nghia khoa hoc: Két qua nghién ctru cung cip co so khoa hoc vé kha ning
xtr Iy nude thai, thu hdi Nito vao sinh khdi Artemia va tai sir dung ngudn sinh khdi nay
trong nudi tdbm tham canh, gop phan bd sung tai liéu tham khao cho nghién ciru va dao

tao trong linh vuc nudi trong thiy san.

Y nghia thuc tién: Két qua nghién ciru cho thay tiém ning sir dung Artemia dé
chuyén héa mot phan vat chat va dinh dudng trong nudc thai nudi tom thanh sinh khbi
c6 thé thu hoach va tai st dung, gop phan ning cao hiéu qua str dung tai nguyén va

huéng dén nudi tom theo nguyén 1y tudn hoan..



CHUONG 1: TONG QUAN TAI LIEU

1.1. Hién trang nganh nudi tom trén thé giéi va xu huwéng phat trién
1.1.1. Vai tré ciia nganh nudéi tém trong nudi trong thiiy sdn toan ciu

Trong hé théng nudi trong thily san toan ciu, nudi tom duoc xem 1 mot trong
nhimg nganh san xuét c6 gia tri cao, mirc d6 tham canh 16n va vai tro dan dit d6i méi
cong nghé rd nét. Tom tir 1au dd ndm trong nhém céc san pham thuy san c6 gia tri
thuong mai quéc té cao nhat, thuong chiém khoang 15-20% tong gia tri thuong mai
thily san toan cau, va trong nhiéu thip ky duoc xem 13 mit hang thuy san dugc giao

dich nhiéu nhat xét theo gia tri (FaoStat, 2024).
1.1.2. Sw phdt trién ciia tom thé chan tring trén thé gidi

Trong hon hai thap ky qua, tom thé chan trang (Litopenaeus vannamei) da tro
thanh loai tdm nudi chu lyc trén pham vi toan ciu. Ban dau dugc nudi chi yéu tai chau
M¥, loai ndy dugc du nhap vao chau A tir cudi thap nién 1990 va nhanh chong thay thé
nhiéu loai tém ban dia trong san xuit thwong pham (Briggs et al., 2004). Hién nay, tom
thé chan trang wdc tinh chiém khoang 80-90% tng san luong tom nudi todn cau, vuot
tri so voi tom su (Penaeus monodon) va céc loai khac (Emerenciano et al., 2022; Jory,
2023). Xu hudng ting trudng san lwong tom nudi toan cau giai doan 2010-2024, phan
anh 16 sy dong goép chi phdi ciia tom thé chan trang trong tong san luong. Sau giai
doan chiing lai do dich bénh EMS (2012-2013), san luong tom nudi da phuc hdi manh

mé tr nam 2014 va duy tri & mirc cao dén nay (Jory, 2023).

1.2. Pic diém hé thong nudi tdém tham canh va cac cong nghé phd bién hién nay
1.2.1. Phén logi h¢ théng nuéi tom theo mirc tham canh khac nhau

1.2.1.2. Hé thong nuédi tém tham canh

Hé thdng thdm canh thé hién muc d6 dau tu cao hon vé ky thuat va quan 1y so
v6i ban tham canh. Mat dg tha nuoi trong mo6 hinh thdm canh thuong tir 35 - 100 con
PL/m2, tiry loai tom va thiét ké ao (FAO, 2018; Boyd & Tucker, 2012). C4c a0 nubi tham
canh thudng c6 dién tich nhé (0,1-1,0 ha, hiém khi 16n hon 2—5 ha) dé d& quan 1y va
kiém soat diéu kién méi truong (Boyd, 2003). Mirc d6 quan 1y & hé théng nay duoc

nang lén cao: nguoi nudi ap dung cac quy trinh k¥ thuat nghiém ngat, theo dodi hang



ngady cac chi tiéu moi trudng (nhiét do, pH, oxy hoa tan, do kiém va sitc khoe tom.
Thirc dn hoan toan 1a thirc dn cong nghiép ché bién sin (thudong c6 d6 dam 30-40%),
cho in theo khau phan tinh toan dya trén uéc luong sinh khdi tém. Tém khéng con
phu thudc vao thirc an tu nhién, do d6 viéc quan ly cho an rat quan trong nham tdi vu
FCR va han ché 6 nhidm nudc (Boyd & Tucker, 2012; FAO, 2018). Theo FAO, FCR

trong nudi tom tham canh trang chan thuong dat 1,4 —1,8.
1.2.1.4. Mo hinh nuoi tom phé bién tai Viét Nam.

Nghién ciru ciia Cao va cs. (2025) tai Viét Nam cho thdy mdi 1.000 kg tom
thdm canh thu hoach c6 thé thai ra 263,6 kg nito, 5,0 kg phospho va 12.175 lit nudc
thai giau dinh dudng. RS rang, khi ting lugng thirc in dau vao dé dat ning suat cao,
lugng chat thai (dic biét 1a chat dinh dudng du thira) thai ra ciling ting theo cip sd
nhan. Néu khong duoc xir 1y, cac chét thai nay giy pha dudng nudc, kich thich tao va
vi khuan c6 hai phat trién, dan dén suy thoai chat lugng nudc ao nudi 1dn méi trudng
xung quanh. Piéu nay giai thich tai sao cac ving nudi tdom thadm canh mat do cao

thuong d6i mit v4i hién tuong tio nd hoa, thiéu oxy vé dém va dich bénh bung phat.
1.3.1. Piic tinh nwéc thdi trong hé thong ao nudi tém tham canh.

1.3.3. Anh hwéng ciia nwéc thii nuéi tom tham canh dén méi truwong

1.3.3.1. Nguy co phu duong moi truong nuoc ngodi ti nhién

Nudc thai tir hé thong nudi tom tham canh va siéu thim canh mang theo luong
16n nito (N) va phét pho (P) phat sinh tir thirc an du thira, bai tiét cia tom va qua trinh
khoang hoa chit hitu co trong ao nudi. Cac nghién ciru can bang dinh dudng cho thiy
chi khoang 20-30% N trong thirc in duoc gitt lai trong sinh khéi tom, trong khi 70—
80% con lai di vao nudc thai va bun thai dudi cac dang hoa tan va dang hat (Boyd &

Massaut, 1999; Piedrahita, 2003; Verdegem, 2013) .
1.3.3.4. Gia tang nguy co phat tan mam bénbh.

Nudc thai nuoi tom giau hitu co va dinh dudng con tao diéu kién thuan loi cho
su phét trién ctia vi sinh vat co hoi, dic biét 1a cac loai Vibrio. Nhiéu nghién ciru cho
thiy mat do Vibrio trong mdi truong nude c6 trong quan duong véi tai hiru co va nito,
lam gia ting nguy co bung phat dich bénh va lan truyén mam bénh giita cic ao nudi va

hé sinh thai ty nhién (Tseng et al., 2004; Thornber et al., 2020)



Théng ké toan cau cho thiy nudi gidp xac xa ra t6i 3,74 x 10'° m? nuéc thai
mdi nim, trong do6 riéng nudi tdm co6 thé thai 5.345-7.157 m* nude thai cho mdi tin
tom san xuat, 1am gia ting dang ké nguy co phat tin mam bénh & quy méd ving va

quéc gia (Ng et al., 2018; Badraeni et al., 2020)
1.4. Cac giai phap xir ly nuée thai nuodi tom tham canh hién nay
1.4.1. Gidi phdp qudn Iy va xi Iy chdt thdi rin
1.4.4. Nuéi ghép da bic dinh dudéng (Integrated Multi-Trophic Aquaculture — IMTA)

La cach tiép can sinh thai trong nudi trong thuy san, trong d6 chat thai phat sinh
tir mot ddi twong nudi dugc sir dung 1am nguoén dinh dudng cho cac doi twong khac &
bac dinh dudng thip hon, qua d6 tai cdu triic dong vat chit trong hé thong nudi theo
huéng khép kin va hiéu qua hon. Trong tdm 1y thuyét cia IMTA khong nam & viéc
“xtr 1y nuéc thai”, ma & quan 1y va chuyén hoa dong vat chat (dic biét 1a Nito va
Phospho) theo logic tuong tu cac hé sinh thai ty nhién (Troell et al., 2009; Chopin et
al., 2012).

1.5. Artemia va trng dung trong nudi trong thity san
1.5.2.2. Ung dung Artemia trong xit Iy nmiede thdi

Trong bdi canh nudi trong thiy san da bac tich hop (Integrated Multi-Trophic
Aquaculture — IMTA), viéc két hop céc loai dugc cho dn véi cac sinh vat khai thac co
kha nang hap thu va dong hoa chét thai hoa tan ciing nhu chat thai dang hat dugc xem
1a mot chién lugc hiéu qua nham giam phat thai dinh dudng va nang cao tinh bén viing
ctia hé thong nudi (Troell et al., 2009; Chang et al., 2020). Song song vé&i do6, khai
niém nudi trong thiy san tuidn hoan (circular aquaculture) nhin manh viéc khép kin
céc chu trinh dinh dudng thong qua thu hoi sinh hoc va tai sir dung cac dong nudc thai
gidu nito, qua d6 chuyén hoa chat thai thanh sinh khéi co gia tri str dung (Turcios &
Papenbrock, 2014; Lothmann & Sewilam, 2023). Trong hudng tiép can niy, Artemia
6 thé duogc xem 1a mdt sinh vat khai thac tiém nang, vira tham gia xu ly va thu hoi
dinh dudng tir nudc thai nudi tom tham canh, vira tao ra sinh khdi co thé tai st dung

trong chudi san xuat nuoi trong thuy san.



CHUONG 2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Thoi gian, dia diém va do6i twong nghién ciru
Nghién ctru dugc thyce hién tir 1/2021 — 12/2024. Thoi gian tién hanh moi thi
nghiém tir 20 — 90 ngay tuy theo timg trudng hop cu thé, bao gom thoi gian chuan bi.
Céc thi nghiém déu dugc thuc hién tai Trai thyc nghiém Nudi tré)ng thuy san
nudc man Cam Ranh, tinh Khanh Hoa. Sau khi thu thap, cac mau dugc bao quan va
phan tich tai Trung tdm Thi nghi€ém — Thuc hanh, Truong Pai hoc Nha Trang.
2.2.N0i dung nghién ciru
Nghién ctru duoc thuc hién véi 3 ndi dung chinh tap trung vao viéc danh gia
anh hudéng cuia mat do, kich thudc ban dau cua Artemia va cac nguén nudc thai tir cac
mo hinh nudi tdm khac nhau Ién kha nang thich Gtng va xtr 1y nudc thai cua Artemia.
Ngoai ra, kha ning tai st dung Artemia thu tir ngudn xu Iy nudc thai tom duogc sir
dung 1am thirc an bo sung cho tém ciing duwoc nghién cru nham danh gia tinh kha thi
trong ing dung trong mo hinh nuodi cong nghiép.
Noi dung 1: Panh gia kha nang xir Iy nwéc thai cia Artemia
+ Thi nghiém 1: Anh huéng ciia cic mirc mat d6 Artemia ban dau (0 — 10 — 50 — 100
con/l 1én hi¢u qua xr Iy nude thai nudi tom. (TN1)
+ Thi nghiém 2: Anh huéng cta cac mirc kich thude chiéu dai Artemia khac nhau (
0.5—-3—-5—7mm/con) Ién hi¢u qua xur Iy nude thai nudi tom. (TN2)
Noi dung 2: Xac dinh hiéu qua thu hdi Ni to trong cac ngudn nwéc thai nudi tom
tham cua Artemia
+ Thi nghiém 3: Anh huéng ctia cic mirc mat do ban dau 1én sinh trudng, ty 1& song
va sinh khdi Artemia nuéi tir ngudén nude thai tom tham canh. (TN3)
+ Thi nghiém 4: Anh hudng ciia cac ngudn nude thai tir mé hinh nudi tdm khac nhau
1én sinh trudng, ty 18 séng va sinh khoi Artemia. (TNA4).
+ Thi nghiém 5: Panh gia hiéu qua thu hdi Ni to trong cic ngudn nude thai khac
nhau (Autotrpphic, Mixotrophic) cua Artemia theo thoi gian. (TNS)

Noi dung 3: Sir dung Artemia tir ngudn nwéc thai lam thie in cho tom.
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+ Thi nghiém 6: Nubi sinh khbi Artemia tir nudc thai ao nudi tdm cong nghiép quy
mo thyc nghiém. (TN6)

+ Thi nghiém 7: Tai str dung Artemia nudi tir nguén nudc thai lam thic dn bo sung

cho tém. (TN7)
2.3. Phwong phap tiép cin
2.3.1. Tiép cdn lich sir

Luan an tién hanh tong quan va phan tich cac nghién ctru trude day vé dic tinh
nudc thai trong hé théng nudi tdm thAm canh, kha ning sinh trudng cua Artemia nudi
tir nguon nudc thai tom va kha niang xu 1y nudc thai cia Artemia. Tiép can thuc
nghi¢m

Luan 4n thiét ké va tién hanh céc thi nghiém c6 ddi chting dé danh gia kha ning
thich Gmg ctia Artemia nudi tir ngudn nuéc thai va kha nang xtr Iy nudc thai trong hé

théng nudi tom tham canh. Tiép can hé thong
2.4. Vat li¢u nghién ciru
2.4.1. Nguén nwéc bién diing cho thi nghiém.

Ngudn nuéc st dung cho thi nghiém 1a nuéc bién ty nhién chira va xir 1y trong
hé thong ao 100 m® dé dung cho céac thi nghiém. Nudc bién dugc xir 1y theo quy trinh
phd bién tai Trung tdm thuc nghiém Nudi trong thuy san Cam Ranh bang Chlorin 10
ppm (dang bot, 70% hoat chét) sau d6 suc khi 48h trong diéu kién chiéu sang tu nhién
va. Ngudn nude duge bom truc tiép tir bién 1én cac chi sé chat luong nude dau vao rat
6n dinh trong khoang tir thang 2 — thang 9: d6 man 31 - 33 ppt; pH 8,2 - 8.4; D6 kiém
120- 140 mg/1; do trong: > 2 m; nhiét d6 nudce: 29 — 31°C; TAN < 0,1 mg/l. Ngoai ra,

ngudn nudc ngot dung cho sinh hoat duoc sir dung dé diéu chinh do man khi can thiét.
2.4.2. Nguén Artemia thi nghi¢m

Artemia dugc ap no tir trimg bao xac Artemia franciscana dong Vinh Chau mua
trén thi trudng. Sau khi 4p nd 24h theo huéng din cta nha san xuat, Artemia dugc
nudi bang ngudn nudc bién da qua xt 1y trong bé kinh 200 lit véi mat d6 500 con/l va
b6 sung vi tao Chaetoceros muelleri lam thirc an véi khau phan an ciia 1 con Artemia
theo ngdy tudi tham khao theo Naegel et al. (1999). Tuy vao yéu cau thi nghiém,

Artemia duoc thuan hod nudi bang ngudn nude thai va cho an tao C.muelleri dén khi
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dat kich thudc thude yéu cau dé bé tri thi nghiém.
2.5. Phwong phap nghién ciru

2.5.1. Anh hwéng cia mdt dé, kich thwéc ban diu ciia Artemia lén higu qua xiv Iy

nwdc thai nudi tom theo thoi gian.
2.5.1.1. Anh hwéng ciia mdt dé ban dau lén kha ndng xir 1y nwée thdi cia Artemia. (TN1)

Artemia ding cho thi nghiém: Artemia c6 chiéu dai co thé dat 7,1 + 0,18 mm da

duoc chuan bi trude db theo 2.4.2 va nudi thuan trong bé 250 lit véi mat dd 100 con/lit
hoan toan bang ngudn nudc thai tir ao nudi tdém trong 5 ngay dé quen voi diéu kién
moi trudng cua nude thai khi bé tri thi nghiém.

Bo6 tri thi nghiém Thi nghiém dugc bd tri theo kiéu hoan toan ngau nhién

(CRD) gom 4 nghiém thuc tuong (mg v4i 4 mizc mat d6 ban dau khac nhau: 0 — 10 —
50 — 100 con/l véi 3 1an lap/nghiém thirc trong 12 binh nhwa ¢ thé tich 10 lit/binh.
Phuong phap bd tri thi nghiém dugc tham khao theo Marinho et al., (2011) véi kich
¢ chiéu dai Artemia 7,1 = 0,18 mm/con, trong thoi gian 24 gid. Cac nghiém thuc
dugc bd tri nhu sau: Nghiém thirc 1: Khéng bd sung Artemia (NT1 — Bdi chimg);
Nghiém thtc 2: B6 sung Artemia véi mat do 10 con/lit (NT2); Nghiém thtc 3: B
sung Artemia véi mat d§ 50 con/l (NT3); Nghiém thtrc 4: Bo sung Artemia v&i mat do
100 con/l (NT4).

2.5.1.2. Anh huwéng ciia kich thude ban dau Ién hiéu qua xit 1y nude thdi cia Artemia (TN2)

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién (CRD) gdm 4 nghiém
thirc twong mg thirc twong tmg voi 4 mirc kich thude chiéu dai Artemia ban dau khac
nhau: 0,5 — 3,1 — 5.3 - 7,1 mm/Artemia, mdi nghiém thtc dugc 1ap lai 3 lan trong 12
binh nhya c6 thé tich 10 lit/binh. Phuong phap bd tri thi nghiém dwogc tham khao theo
Marinho et al., (2011) véi cung mat d6 Artemia ban ddu 100 con/lit trong thoi gian 24
gio. Cac nghiém thirc dugc bé tri nhu sau: Nghiém thirc 1: B6 sung Artemia €6 chiéu
dai 0,5 mm/con (NT1); Nghiém thirc 2: B6 sung Artemia ¢ chiéu dai 3,1 mm/con
(NT2); Nghiém thtrcc 3: B6 sung Artemia ¢6 chiéu dai 5,3 mm/con (NT3); Nghiém

thirc 4: B6 sung Artemia c6 chiéu dai 7,4 mm/con.

Nguon nudc thai dung cho thi nghiém dugc lay tr ao nuoi tom va dugc chuan

bi nhu thi nghiém 1.



Artemia ding cho thi nghiém dugc nudi thuan trude d6 nhu thi nghiém 3 véi 3

giai doan nuoi khac nhau cach 7 ngay dé dat kén cac kich ¢& trung binh twong tng 3,1
—-5,3 —7,1 mm/Artemia, Artemia c& 0,5 1a Artemia duogc ép nd sau 24h.

2.5.2. Anh hwéng ciia cdc nguon nwéc thii nudi tém Ién sinh truéng, 1y 1¢ song va
sinh khéi ciia Artemia theo thoi gian.

2.5.2.1. Anh hudng ciia cdc mire mdt do Artemia ban dau 1én sinh trieong, ti 1é song va
sinh khoi Artemia (TN3)

Anh huéng mat do Artemia ban dau va thirc dn bo sung 1én chiéu dai, ti 18 séng
va sinh khdi cua Artemia duoc thiét ké 2 nhan t6 g6m 5 muc mat d6 ban dau 100 —
200 — 300 — 400 - 500 con/l nudi bang nude thai tdm va sit dung 2 ngudn vi tdo nudi
trong 2 mdi truong khac nhau lam thirc dn bo sung.

Nude thai nuoi tom: duge thu tr nguon nude thai ra hang ngay ctuia ao nudi tom

thé chan tring tham canh theo quy trinh thay nudc dinh ky 10 - 30%/ngay. Ao nudi
thuong phém c6 16t bat day, dién tich ao nuéi 200 m?, mat do tha nudi 250 con/m? kich
¢ tom tai thoi diém thu nudc thai c6 khdi luong trung binh 15,8 gram/con va cho in
thirc n cong nghiép véi khau phan an 4%. Nude thai nudi tom tham canh dugc chia
trong bé Composit c6 thé tich 5m? trong diéu kién c6 suc khi nhe va che 100% bang
ludi lan han ché 75% anh sang. Cac chi tiéu 1y héa hoc NH4*; NO2: NOs7; PO4*;
Alkalinity: pH; nhiét d§; d0 man ctia moi truong nudc thai dugc xac dinh dugce xac
dinh bﬁng bo Test nhanh Sera; nhiét do do béng nhiét ké thuy ngan chia vach; S%o do
bang ty trong ké trude khi st dung cho thi nghiém.

NQuon vi tao lam thirc an bé sung cho Artemia gobm 2 ngudn: vi tdo nudi hoan

toan bang nudc thai c6 bo sung thém 30ppm Silicate va ngudn vi tao nudi trong moi
truong nude bién ty nhién c6 bd sung sinh moi truong nudi vi tao /2 1am dbi ching.
Vi tao nudi tir nguon nudc thai tdm theo quy trinh nhu sau: Vi tao duge nudi trong cac
binh c6 thé tich 20 lit trong diéu kién nhiét d6 va anh sang tu nhién c6 mai che bang
lu6i che giam 75% cuong do chiéu sang tir 7h — 14h hang ngay giao dong 2.480 —
15.294 lux. Nhiét do khong khi tir, 28,5°C — 31,5°C. Ngudn nudc nudi vi tdo 1a nudc
thai duogc 14y tir bé chira nude thai tom 5m? dugce loc qua thi loc 5 pm cép vao cac binh
20 lit c6 suc khi lién tuc 24 gio. Silicate dang bdt (Na2SiO3z 90% ) duogc bod sung voi

lidu luong 30ppm, tiép sau d6 60 phut, vi tao C. muelleri duoc chuan bi nhu trong muc
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2.4.3 duoc bd sung v6i mat d6 ban dau 50.000 tb/ml. Sau thoi gian 48 gid, vi tio dang
trong pha ting truéng dugc sir dung lam thirc dn bd sung cho Artemia trong thoi gian
24 gi. Mbi ngay, 2 — 4 binh nudi vi tao méi duoc nudi méi nham dam bao ngudn thirc
an lién tuc cho Artemia. Ngudn vi tao (d6i chtng) nuéi trong diéu kién nudc bién ty
nhién di xtr 1y (2,4,1), bo sung méi trudng dinh dudng nudi vi tao f/2 trong cac binh
20 lit. Biéu kién nhiét do, anh sang tu nhién, mat do vi tdo ban dau, thoi gian thu cho
an ... tuong tmg nhu ngudn vi tio sé 1 nham danh gia sinh trudng cua vi tao trong dicu

kién b sung ddy du dinh dudng (mdi truong £/2) vao nudc thai.

Artemia cho thi nghiém duoc chuan bi trudc d6 nhu muc 2.4.2: Artemia 3 ngay

tudi va duoc tiép tuc nudi thuan 2 ngdy trong nudc nude thai nudi tém dat kich thudce

chiéu dai ban dau 2,18 + 0,06 mm/con trudc khi st dung cho thi nghiém.

Thi nghiém dugc thuc hién trong 30 binh thiy tinh (mdi binh c6 thé tich 10 lit, thé
tich nudc nudi Artemia 1a 5/binh) véi 5 mirc mat do x 2 ngudn tao x 3 lan lap. Cac thi
nghiém dugc thyc hién trong diéu kién nhiét do ty nhién, c6 mai che bang ludi thai lan do
che phu 75% anh sang, cuong do chiéu sang tir 7h — 14h hang ngay giao dong 2.480 —
15.294 lux. Nhiét do khong khi tir, 28,2°C — 31,1°C. Mbi binh gdm 1 vién da khi véi ché do
khi nhé nham cung cap Oxy lién tuc cho Artemia trong qué trinh nudi 15 ngay

2.5.1.2 Anh huéng ciia cdc nguon mede thai khdc nhau lén sinh truéng, ty 1é song va

sinh khoi cuia Artemia.

Thi nghiém dugc b tri theo kiéu hoan toan ngau nhién (CRD) véi 4 nghiém
thirc nguén nude thai khac nhau trong 20 binh nhya (twong ung véi 5 lan lap/nghiém
thirc) co thé tich 10 lit/binh (chira 8 lit nudc thi nghiém): Nghiém thirc 1: Str dung
nude thai thu tir ao nudi tém cong nghiép tai Trai thuc nghiém Cam Ranh (Pdi chimg).
Nghiém thuce 2: St dung nudc thai ao nuodi tom cong nghi¢p co6 xt 1y qua loc (300
mesh) va bd sung vi tao va Silicate. Nghiém thic 3: Sir dung nude thai tir hé théng
nudi tdm Autotrophic. Nghiém thic 4: Sir dung nudc thai tir hé théng nudi tom

Mixotrophic.

Neuon nude thai dung cho thi nghiém:

Luong nudc thai dung cho moi nghi¢m thuce trude khi cap vao cac binh nuoi

Artemia duoc loc qua tai loc ¢ mét ludi 50 um, thé tich nude thai cap vao mdi binh
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dugc tham khao theo cong thirc cua Li et al., (2024): FFR =0.487*BL + 0.067*T -
0.01D - 0.064PS - 1.508 trong d6 BL la chiéu dai Artemia (mm), T 1a nhiét d6 nuéc
nudi (°C), D la mat d6 Artemia (con/l) , PS 1 kich thudc hat thire dn (um) va c6 didu
chinh theo d¢ trong ctia nudc cling nhu quan sat duong rudt cia Artemia. Tuy nhién
lugng nudce thai cép vao s& dugc diéu chinh giam tuy thudc vao mat dg tao trong nudc
thai ddu vao va quan sat thuc t& murc giam d6 duc cua nudc trong binh va do diy
duodng thire &n trong rudt cia Artemia theo phuwong phéap ciia Nguyén Vin Hoa (2007).
Trude khi cip nuée thai vao, 1 lwong nude trong binh nudi duoce rat bot ra twong Gmg
v6i thé tich nuéc méi cap vao nham duy tri thé tich 8 lit/binh, mdi binh nudi Artemia

dugc si phon 1 1an/ngay nham loai bo chat thai.

2.5.2.3. Dadnh gid khd nang xit Iy nudc thdi ciia Artemia theo thoi gian nuéi trong mo
hinh thuc nghiém. (TN 5).

Hé thong nudi tom theo quy trinh Autotrophic va Ddi ching duoc thiét 1ap
trong 12 bé composite hinh tron c6 thé tich 1m3/bé gdm 2 nghiém thirc. Nghiém thtc 1
- B4 sung vi tao C. muelleri va Silicate (Autotrophic) va Nghiém thirc 2 — chi b6 sung
Silicate (D6i chimng). Mdi nghiém thirc dugc 1ap lai 6 1an va nudi trong thdi gian 60
ngay. Cac bé dugc dit trong nha c6 mai che ning truc tiép tir 9h — 16h va suc khi lién
tuc 24h/ngdy. Mat d6 tom ban dau 13 180 con/bé véi kich ¢ trung binh 1,22 + 0,08
gram/con va dugc cho an thic dn cong nghiép (40% d6 dam) voi khau phan an tir 4 -
8% trong luong co thé /ngdy, duoc chia déu 4 1an (7h -11h -16h -21h). Chat thai va
thire an thira duoc siphon ra khoi bé 2 1an/ngay (9h va 18h), nudc dugc thay méi 10 -

30%/bé/ngay déu nhau & tat ca cac bé.

Nudre thai tom ding dé nuéi Artemia: 1a nudc thai duge thu tir ngdy nudi tom
thir 32 tuong ung véi tom dat 7,7 + 0,46g/con va dang cho dn 76 g thuc an cong
nghiép/bé. Toan bd nude thai tir cac bé nudi tom twong Gng véi 2 nghiém thire duoc
loc qua thii loc ¢& mat ludi < 50pum va chira vao cac bé composit riéng biét hinh tron c6
thé tich 2000 1/b&, mdi goc bé co suc khi. Cac chi tiéu mdi trudng nude thai nhu: do
man, Alkaline: pH: nhiét d6: DO; NH4*; NO,™; TKN; thanh phﬁn vi tao, mat do vi tao,
TSS duoc xac dinh 7 ngay/lan trong thoi gian nudi Artemia 13 21 ngay.

Thi nghiém nudi Artemia thyc hién trong 24 binh nhwa véi thé tich nudc 8
I/binh, gdm 2 nghiém thirc: Nghiém thirc 1 sir dung ngdn nudc thai tir hé thong

Autotrophic dé nudi Artemia va nghiém thirc 2 sir dung ngudn nuée thai tir hé thong
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nudi khong bo sung vi tao lam ddi ching. Mdi nghiém thic gém 12 binh thi nghiém.
Mat d6 tha Artemia ban dau 100 con/lit kich ¢& chiéu dai 3.1 + 0.04 mm nhu nhau &
tAt ca cac nghiém thuc. Cac binh dugc dét trong nha c6 mai che néng truc tiép, 1 vién
da khi dat trong mdi binh dé cung cip oxy lién tuc 24h/ngay. Nudc thai tir 2 hé thong
nudi duoc cip tir 2 — 6 lan/ngdy tuy vao sy ting 1én vé sinh khdi Artemia theo thoi
gian. Lugng nudc thai tom cip vao cac binh nudi Artemia trong ngay déu nhu nhau &
céc binh dugc xac dinh theo hé sb loc cta 1 con Artemia trong 1 gio theo cong thuc:
FFR =0.487*BL + 0.067*T - 0.01D - 0.064PS - 1.508 (Li et al., (2024)) trong d6 BL
la chiéu dai Artemia (mm), T 13 nhiét d6 nudc nudi (°C), D 12 mat d6 Artemia(con/l) ,
PS 1a kich thudc hat hitu co trong nude (um) va ¢ diéu chinh theo d6 trong ciia nude
cling nhu quan sat duong rudt cua Artemia (Huy et al., 2024; Thong et al., 2024).
Trude khi cap nudc vao, nudce trong mdi binh dugce lay ra twong tng véi nude cap vao
dé dam bao thé tich ludn duy tri 8U/binh. Toan bd ngudn nude & cac binh nudi Artemia
thai & mdi nghiém thtc dugce chtra riéng vao cac bé 2000 lit, cac chi tiéu chat luong

nudc thai cua Artemia duge xac dinh vao céc ngay nudi thir 2 — 8 - 15 — 21.
2.5.3. Ung dung Artemia vao hé théng nuéi tom tham canh (TN6 -7)
2.5.3.1. Artemia xuw ly nuoc thai trong quy mo cong nghiép:

Nguon nuéc thai cho nudi sinh khoi Artemia: 13 ngudn nude thai thay ra dinh

ky mdi ngay (10 - 30%/ngay) tir ao nudi tdm coéng nghiép co dién tich 500m?, tdm
dang nudi & giai doan 3 tuong Gmg 76 ngay tudi dat khéi luong trung binh 16,7 + 0,34
gram/con véi mat @6 udce tinh 180 con/m? va dang cho dn thirc dn cong nghiép voi
khau phan an 62 kg/ngay. Quy trinh k¥ thuat nudi duoc moé phong theo k¥ thuat nudi
ctia hé thong Mixotrophic (bd sung Silicate 10 ppm/tuan) trong muc 2.4.3.

Ngudn nude thai duge loc qua thi loc ¢& mat ludi 50 um va chia trong cac bé co
thé tich 8 m® trong diéu kién co suc khi va Iudi che anh sang 70% trong vong 3 — 5 ngay,
Trudce khi cAp vao cac bé nudi Artemia, cac yéu t6 moi truong: TKN; TAN, NO,~, NO5 ™,
PO,%7, thanh phﬁn vi tdo, d§ trong duogc xac dinh nham 1am co s& tinh toan lugng nudc

cap vao cho nudi Artemia. Mdi bé nude thai dugc dung trong 24 — 48 gio.

Nuoi sinh khoi Artemia: Artemia dugc nudi thuan truéc d6 bang ngudn nudc

thai t6m c6 bd sung vi tao C. muelleri 1am thirc an bo sung trong 5 ngay tudi véi mat

d6 1500 con/lit trong bé 3 m3. Sau d6 Artemia duoc chia déu ra 3 bé c6 thé tich 3 m®
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v6i mat do ban dau 300 con/lit trong didu kién c6 mai che 70% anh sang va cung cip
Oxy trong sudt qué trinh nudi bang vi khi Nano 80 cm/bé. Tai day, Artemia tiép tuc
dugc nudi trong 15 ngay hoan toan bang ngudn nude thai trong hé thong bé 8 m® duoc
chuén bj trude d6. Nude thai duge bd sung vao bé nudi 3 - 5 1an/ngay, voi thé tich ting
dan tir 5 - 40%/bé/1an tiy thudc vao tudi va sinh khéi ctia Artemia. Men banh mi va
cam gao véi ti 16 (2 :1000) dugc U trong thoi gian 24h duoc bod sung tham khéo theo
khau phan an cta 1 con Artemia (Nguyén Vin Hoa 1994 ) trong truong hop ngudn
nuée thai khong kip hiéu chinh dé cung cap cho Artemia. Chét thai duoc loai bo hang
ngay bang cach 6ng si phong va 70% luong nude/bé duge thay thé dinh ky 3 ngay/lan
bang nudc thai tir cac bé 8m?3. Sau 15 ngay nudi, Artemia dugc thu hoach, C4c chi tiéu
nhu ty 18 séng, kich thudc chiéu dai, sinh khéi uwét va phan tich cac chi tiéu hoa sinh
co ban nhu: Protein, lipid, Cacbonhydrat, ham am, tro, xo tai Trung tdm phan tich Dai
Hoc Nha Trang. Cac mau duoc rira nhanh trong nudc ngot, dé rao 1 phdt, chia thanh

cac phan nho va bao quan & -20°C dé str dung trong céac thi nghiém.
2.5.3.2. Tdn dung Artemia lam thirc dn bé sung cho tém (TN7)

Thi nghiém gém 5 nghiém thirc, twong Ung v4i 5 muc bo sung sinh khoi
Artemia trong khau phén dn, bao gém: 0% (ddi chimg, khong bo sung Artemia), 10%
Artemia, 20% Artemia, 30% Artemia, 40% Artemia..

T6m thé chan tring sir dung trong thi nghiém c6 chiéu dai trung binh ban dau 6,41 +
0,31 cm va khdi lugng 1,42 + 0,13 g/con. Tém dugc wong dudng trong ao c6 dién tich 100

m? tai Trai CR véi quy trinh nudi nhu muyc 2.4.2 va dang phat trién on dinh.

Hé thong bé thi nghiém:

Hé thong thi nghiém gém 20 bé composite, thé tich 240 L/bé (chiéu dai x rong
x cao theo ty 18 trong tmg: 80 x 60 x 50 cm ) van hanh theo md hinh tuin hoan nudc
duogc dit trong nha. Mdi bé gom 4 vién da khi & 4 goc bé nham dam bao cung cap oxy

hoa tan trong nude > 5 ppm lién tuc trong qué trinh thi nghiém.

Thirc dn cong nghiép sir dung trong thi nghiém c6 thanh phan dinh dudng cong
b6 theo nha san xuat (protein > 36%, lipid > 4%; 4m < 10 %; Carbonhydrat < 40%).

Sinh khéi Artemia dong lanh duoc 1 dong ty nhién trude khi cho an 30 phut,

sau d6 dugc xac dinh theo khdi luong twong tmg ctia mdi nghiém thirc thi nghiém dé
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cho an. Artemia bo sung 13 sinh khbi uét, duge bd sung theo % tinh theo khéi luong

thtrc dn cong nghiép sir dung mdi ngay.

Tém duoc cho an thirc dn cong nghiép 4 1an/ngay (7h — 10h — 15h — 18h) khau
phan 4 - 8% khdi luong than/ngay va bo sung sinh khdi Artemia 1 lan/ngay vao ldc
21h (ngoai trir nghiém thire ddi ching). Mat 6 nudi 13 60 con/bé. Mdi nghiém thirc
duogc 13p lai 4 14n, va thoi gian thi nghiém kéo dai 40 ngay. Luong thic dn duge diéu
chinh dya trén kha nang bat mdi cla tom va lugng thirc an du thua. Cac bé nuoi duge
si-phong dinh ky 4 lan/ngay, tién hanh 2 gid sau mdi lan cho an. Thirc dn du duoc thu
gom riéng cho timg bé, sy kho bang khong khi va luu trit dé tinh toan hiéu qua sir

dung thtrc an vao cudi thi nghiém.

Sau 40 ngay nudi, tom dugc thu hoach dé xac dinh chi tiéu tang truéng, ty 1¢

song va hiéu qua sir dung thtrc an.
2.5.4. Phwong phdp xdc dinh cdc yéu té moi trwong, cdc chi tiéu vé Artemia va tom.
2.5.4.1. Cdc yéu té méi truong

Trong ndi dung 1 va 3, cac yéu té méi truong DO, nhiét d6, pH dugc do bang
may Hanna HI9147 va ENZO 7011 cam tay da théng s6; Do kiém, NH,* va NO,~
duoc xac dinh bang may do so mau dién tt TOMOTA A3, NO3"; PO4* duoc x4c dinh
bang bo test (Sera, Purc).

Trong ndi dung 2, cac yéu t6 moi truong nhu: DO, nhiét dg, pH duoc do béng
may Hanna H19147 va ENZO 7011 cam tay da thong sd; TSS st dung Phuong phép
can trong lugng (SMEWW 2540D), N-NH4" xac dinh theo phuong phap Phenat
(SMEWW 4500-NH3-F); N-NO>" xac dinh theo phuwong phap so mau (SMEWW 4500-
NO:" B); TN xac dinh theo phuong phap Kjeldahl (SMEWW 4500-Norg C); COD xac
dinh theo phuong phap SMEWW 5220C:2023; Chlorophyll — a x4c dinh theo phuong
phap huynh quang (fluorometric) (APHA, 2017). D6 duc: dugc xac dinh bang may do
dién tir: Sper Scientific 860040 do sai s6 0,01 muc do 0 —50 (NTU)

2.6. Phwong phap xir 1y s6 liéu

Toan bd so liéu dugc phan tich théng ké trong thi nghiém 2 — 6 bang phan mém
SPSS phién ban 26.0. Phan tich phuong sai mot yéu té (one-way ANOVA) dugc st
dung dé so sanh su khac biét giita cac nghiém thirc trong thi nghiém, Tat ca két qua

duogc trinh bay duéi dang gia tri trung binh + sai s6 chuan.
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CHUONG 3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia mat d9, kich thuéc ban diu ciia Artemia 1én hiéu qua xir ly

nuéc thai nuéi tom theo thoi gian.

3.1.1. Anh hwéng ciia cdc mirc mdt dp Artemia lén hiéu qua xiv Iy nwéce thii nuéi

tom. (TN1)
3.1.1.1. Anh huéng ciia cdc mirc mdt dp Artemia Ién hiéu qud xi Iy chdt hitu co trong nudc.

Bang 3.1: Kha ning xir Iy chit hiru co trong nwéc thai cia Artemia & cac mat do

khéc nhau theo thoi gian.

Nudc thai Mat d¢ (con/l)

Chi tiéu L.
dau vao 0 10 50 100

TSS(mg/l)  41,35+2,50° 39,64 +241° 31,83+193 13,67+0,83 10,66 +0,65?

COD (mg/l) 27,3+164 26,14+158" 21,09+1,27¢ 10,82+0,65° 7,31+0,44°

BOD (mg/l) 21,80+1,319 1920+ 1,169 1571+0,95° 7,72+0,46° 5,34 +0,33°

Do duc (NTU) 12,05+0,73° 11,37 £0,69° 8,83 +0,54> 2,67 +0,16° 2,13+0,13*

S6 liéu duwoc trinh bay dudi dang Mean + SD (n = 3). Cdc gid tri trung binh mang ky tw chir
cdi khdc nhau trong ciing hang thé hién su khdc biét c6 y nghia thong ké (p < 0,05).

Anh hudng cia mat @é Artemia dén ham luong chdt ran lo ling (TSS)

Két qua cho thdy mat d6 Artemia c6 anh hudng rd rét dén TSS, COD, BOD va
d6 duc ciia nude thai sau 24 gio xir Iy (Bang 3.1). Nhin chung, gia tri cac chi tiéu chat
luong nude giam khi mat do Artemia ting, trong d6 muc giam rd rét nhat duoc ghi
nhan khi mat d¢ tang tir 10 1é€n 50 con/L.
3.1.1.2. Anh huéng cia cdc mikc mdt d¢ Artemia 1én hiéu qua xir 1y Ni to trong
nuwoc thai nuoi tom.

Két qua cho thdy mat do Artemia anh hudéng khac nhau dén cac dang Nito trong
nudce thai sau 24 gio thi nghiém (Bang 3.2). Ham lugng TKN giam khi mat d6 Artemia
tang, trong khi NH,* ¢6 xu hudng tang. Nguoc lai, khong cé su khac biét co y nghia
thong ké vé NO,~ va NO3~ giita cac nghiém thirc mat d6 sau 24 gio (p > 0,05).
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Bang 3.2. Kha nang xir ly Nito' trong nwéc thai nudi tom ciaa Artemia &
cac mat do khac nhau sau 24 gio.

Nuwdc thai Mat dé (con/l)
Chi tiéu N
dau vao 0 10 50 100

TKN (mg/l) 2,61+0,13° 2,53+0,12° 2,31+0,09° 2,2+006° 200,05

NH4* (mg/l) 1,32 +£0,07% 1,32 £0,07* 1,37 £0,06® 1,49+0,04° 1,62+0,10°

NOz (mg/l)  1,88+0,14° 1,23+0,16* 128+0,16° 1,17+0,158 1,39+ 0,18

NOs (magl/l) 6,80 + 0,55% 7,12 +0,89% 7,05+ 0,89% 6,4+081* 6,1+0,76

S6 liéu dwoc trinh bay dwéi dang Mean + SD (n = 3). Cdc gid tri trung binh mang ky ti chi cdi khdc
nhau trong ciing hang thé hién su khdc biét ¢6 y nghia thong ké (p < 0,05).

3.1.2. Anh huéng ciia kich thudc Artemia én hiéu qua xi¢ Iy nwéc thii nuéi tom. (TN2).

3.1.2.1. Anh huong cua kich thuée Artemia 1én hiéu quda xir 1y chdt hita co trong niede
thai nudi tom

Két qua tai Bang 3.3 cho thay kich thudc Artemia anh hudng rd rét dén TSS,
COD, BOD va d¢ duc cua nudc thai sau xtr 1y. O nhém kich thuéce 0,5 mm/con, cac
chi tiéu hau nhu khong thay ddi so voi nude thai dau vao (p > 0,05). Khi kich thude
Artemia tang 1én 3,1 mm/con, TSS, COD, BOD va d6 duc giam lan luot con 28,31 +
3,55 mg/L; 17,74 £ 2,22 mg/L; 12,63 = 1,60 mg/L va 7,39 + 0,93 NTU, thép hon co y

nghia so véi gia tri ban dau ddi véi cac chi tiéu tuong Gmg (p < 0,05).

Bang 3.3. Kha niing xir Iy chat hiru co trong nwéc thai cia Artemia & cac

mire kich thwéc khac nhau sau 24 gio.

Nudée thai Kich thudc (mm/con)
Chi tiéu L.
dau vao 0,5 31 5.3 71
TSS (mg/l) 38,31 +2,80° 35,67 +4,46° 2831+3,55> 17,31+2,17% 10,96 + 1,38?

COD (mg/l) 21,53 +2,73° 21,13+ 2,64 17,74+2,22°® 984+1,23* 6,31+0,79?

BOD (mg/l) 16,45+ 2,10° 16,08 +2,01° 12,63 +1,60> 6,33+0,80° 4,34 + 0,54

P duc (NTU) 11,14+1,40% 11,02+1,38 7,39+0,93° 3,86+0,48° 1,92+0,24%

S6 liéu dwoc trinh bay dwéi dang Mean + SD (n = 3). Cdc gid tri trung binh mang ky ti chi cdi khdc
nhau trong ciing hang thé hién sw khdc biét ¢6 y nghia thong ké (p < 0,05).
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Két qua cho thay kich thudc Artemia co anh hudng khac nhau dén cac dang Nito
trong nudc thai sau 24 gio xur 1y (Bang 3.4). Ham lugng TKN c¢6 xu hudng giam khi
kich thuéc Artemia ting, trong khi NHs* va NOs~ ¢6 xu hudng ting. Dbi véi NO:,
khong ghi nhan su khac biét c6 y nghia thong ké giita cac nghiém thuc (p > 0,05).

Bang 3.4. Kha nang xir ly Nito' trong nwéc thai nudi tom ciaa Artemia &

cac kich thwoc khac nhau sau 24 gio.

Nuée thai Kich thuéc chiéu dai (mm/con)
Chi tiéu

dau vao 0,5 3,1 53 7,1

TKN (mg/l) 2,49+0,11° 250+0,08° 2,31+0,09* 216+0,07® 1,98+0,15°

NHs* (mg/l) 0,83+0,11° 0,92+0,11* 1,07+0,14® 1,24+0,06" 1,41+ 0,08

NO2 (mgl/l) 1,36 £0,17* 1,23+0,16¢ 1,38+0,17@ 1,17+0,15* 1,19+0,15°

NOs (mg/l) 4,34 +054® 4,12+0,52° 5,10+0,64° 544+0,68* 5,63+0,72

S6 liéu dwoc trinh bay duéi dang Mean + SD (n = 3). Cdc gid tri trung binh mang ky tw chir cdi khdc
nhau trong ciing hang thé hién su khdc biét ¢6 y nghia thong ké (p < 0,05).

3.2. Anh hwéng ciia dic tinh nwée thai 1én kha ning thich ing clia Artemia.

3.2.1. Anh huong ciia cdc mirc mdt dé Artemia 1én sinh truong, ty 1é song va sinh khoi

Artemia nuoi tir nguon nuoc thai tom.

3.2.2. Anh hwéng ciia cdc nguén nwéc thdi khdc nhau Ién sinh truwéng, ty I¢ song va

sinh khoi cua Artemia.

3.2.2.1. Bdc tinh cdc nguon nwée thai siv dung dé nudi sinh khoi Artemia.

Két qua phan tich cho thay cic ngudn nudc thii st dung trong thi nghiém co
nhiét 46, d6 man va pH tuong ddi 6n dinh, khong c6 sy khac biét ¢ y nghia thong ké
gitra cac nghiém thtc (p > 0,05) (Bang 3.8).

Bang 5: Cac chi tiéu méi trudng trong cic ngudn nwéc thii khic nhau ding dé

nudi Artemia

Nguon nuéc thai

Chi tiéu Ao nubitbm  Bosungvitio  Autotrophic  Mixotrophic
(NT1) (NT2) (NT3) (NT4)
Nhiét do (°C) 29,16 £ 1,022 28,77+0,802 28,90 £ 0,80* 29,20 + 0,807
P06 man (%o) 32,7 £1,722 33,6 £1,122 33,2 £1,872 33,4 £1,372
DO (mg/L) 5,48 + 0,212 6,31 +0,28° 6,01 £0,23* 578 +0,207
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Po kiém (mg CaCOs/L) 127,6 + 23,6° 101,8 +£33,83>  104,2+23,60° 1124 +26,1%°

pH 8,08 + 0,30% 7,87 0,42° 782+0,25 8,06 % 0,312
TAN (mg/l) 1,10 + 0,05° 0,29 £0,08° 053+0,03° 0,99 +0,07°
NO2 (mg/l) 1,65 + 0,35° 0,57 £ 0,02° 0,93t0,05° 1,10+ 0,10°

S6 liéu dege trinh bay dudi dang Mean + SD (n = 3). Cdc gid tri trung binh mang ky ti chit
cdi khdc nhau trong cing hang thé hién sie khdc biét ¢6 ¥ nghia thong ké (p < 0,05).

Thanh phan va mwrc do hién dién cua vi tao

Khanh phan va mirc d6 hién dién cua vi taothanh phnhan trong cac ngudn nudc
thai nudi tdm gdm cac giébng Chaetoceros, Thalassiosira, Nitzschia, Navicula,
Nannochloropsis va Chlorella (Borellaropsisong cic ngudn nudc thai nudi tom géom
cac Ua timg nguodn nudc duoc sir dung lam moi trudng nudi ng k

Bang 3.6. Thanh phan va mire @ hién dién cia cac nhom vi tao trong cac nguon

nw6c thai nudi tdm tham canh sir dung dé nudi Artemia

Ngudn nudée thai

Thanh phanloai Ao nudi tom Nuére thai + Autotrophic  Mixotrophic
(NT1) C.muelleri (NT2) (NT3) (NT4)

Chaetoceros sp. + +++ ++ +
Thalassiosira sp + - + ¥
Nitzschia sp + + + +
Navicula sp + - n +
Nannochloropsis sp + + + +
Chlorella sp + + + +

Céac nhom khéac + + + +

Ghi ch(: —: khong ghi nhdn; +, ++ va +++ biéu thi mirc do hién dién twong doi tang

dan cia vi tdo trong mau phan tich [173]

3.2.3.2. Sinh truong, ty Ié song va sinh khoi cua Artemia nuoi tur cdc nguon nuoc thai

khac nhau

Ty 1é song ciia Artemia

Ky 1¢ sdng cthay ngudn nudc thai c6 anh huong dén sinh trudng, ty 1¢ sdng va
sinh khdi ctia Artemia sau théng cthay nguon nuéce th
Bang 3.7. Anh hwéng cia c4c ngudn nwéc thai khac nhau dén

ty 18 séng caa Artemia

Thoi gian Ti 18 séng (%)
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A0 nudi tom Nuéc thai + Autotrophic Mixotrophic

(NT1) C.muelleri (NT2) (NT3) (NT4)
Ban dau 100 100 100 100
Ngay 5 73,2 £4,97° 88,2 + 2,77 84,8 +4,66°  77,4+321%®
Ngay 10 58,2 + 5,02¢ 81,4 + 1,95 742 +5,17%  69,2+6,61b
Ngay 15 43,2 +4,92¢ 74,8 + 3,70° 68,2+ 6,690 57,2 +5,76

S6 liéu dwoc trinh bay dwdi dang Mean + SD (n = 5). Trong cung mét hang, cdc gid tri mang
chit cdi khdc nhau thé hién st khdc biét ¢6 y nghia thong ké (p < 0,05).

Kich thwoc cua Artemia

Kich thudc co thé ctia Artemia trong cac nghiém thtc déu ting dan theo thoi
gian nuoi (Bang 3.11).

Bang 3.8. Anh hwéng ciia cAc ngudn nwéc thai khac nhau dén

kich thwéc cua Artemia

Kich thuwéc Artemia (mm)

Thoi gian Ao nubi tdm Nuwée thai +  Autotrophic  Mixotrophic
(NT1) C.muelleri (NT2)  (NT3) (NT4)
Ban déu 2,18 0,132 2,18+0,13°  2,18+0,14% 218+0,12°
Ngay 5 3,9+0,16° 4,1+0,14° 41+0,1°>  41+0,12°
Ngay 10 6,1+ 0,12 6,3+0,1° 6,3+0,07° 6,2+0,07®
Ngay 15 7,8 £ 0,25 7,6 £ 0,16 7,7+0,16%  7,7+0,25%

S6 liéu dwoc trinh bay dwdi dang Mean + SD (n = 5). Trong ciing mét hang, cdc gid tri mang
chit cdi khdc nhau thé hién si khdc biét ¢6 y nghia thong ké (p < 0,05).

Sinh khoi wét cia Artemia:

Két qua & Bang 3.9 cho thiy sinh khoi uét ciia Artemia ting sau 15 ngay nudi o
tat ca cac nghiém thtc. Tir cung mirc sinh khéi ban dau 138 + 18,44 mg/L, sinh khdi
cubi dat 288,6-487,6 mg/L va c6 su khic biét c6 ¥ nghia thong ké gita cac ngudn
nudc thai (p < 0,05).

Bang 3.9. Anh hwéng cia c&c nguén nwéc thai khac nhau dén

sinh khéi caa Artemia.

Sinh khéi wét (mg/l)
Thoi gian

A0 nubi tom Nuwoce thai + Autotrophic Mixotrophic
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(NTL)  C.muelleri (NT2)  (NT3) (NT4)
Ban diu 138+1844%  138+1844°  138+1844% 138 +18,44°
Ngay 15 288,6+32,25% 487,6 +23,08° 448,8+3581° 3762 32,73

S6 liéu dwoc trinh bay dwdi dang Mean + SD (n = 5). Trong cing mét hang, cdc gid tri mang
chi cdi khdc nhau thé hién syt khdc biét ¢6 y nghia thong ké (p < 0,05).
3.2.4. Ddnh gid hi¢u qud thu hoi Ni to trong cdic nguén nwéc thdi khdic nhau ciia

Artemia theo thoi gian
3.2.4.1. Cdc théng s méi truong nudec

Céc thong s méi trudng ctia nude thai nudi tom trude va sau khi s dung dé
nubi Artemia ¢ hai nghiém thirc Autotrophic va Mixotrophic trong thoi gian thi

nghiém dugc trinh bay ¢ Bang 3.10.

Cac yéu t6 moi truong co ban gém nhiét d§, d6 man, DO, pH va d6 kiém tuong
d6i 6n dinh trong thoi gian thi nghiém. Nhiét 46 dao dong trong khoang 28,3-28,5°C,
d6 mian 32,7-34,1%0, DO 5,78-6,20 mg/L, pH 7,8-8,1 va d6 kiém 105,5-121,3 mg
CaCOs/L. Khong ghi nhan sy khac biét co ¥ nghia thong ké vé cac thong sb nay giita
dau vao va dau ra cta hai ngudn nude (p > 0,05), cho thay diéu kién moi trudng nén
dugc duy tri tuong d6i 6n dinh trong qua trinh nudi Artemia.

Bang 3.10. Cac yéu t6 mdi trwomg nwéce thai tom diu vao va diu ra

6 cac nghiém thirc nuoi Artemia

Autotrophic Mixotrophic
Chi tiéu - - - -
Pau vao Pau ra Pau vao Pau ra
Nhiét d6 (°C) 28,3+0,63*  284+0,65  285+053"  28,4+0,36
D6 mian (ppt) 32,7+0,21°  339+0.31* 3320190 34.1+0,35°
DO (mg/L) 6,2 £ 0,472 6,0 + 0,56 595+0,66° 5,78 +0,62°
pH 7,9 +0,18 7,8 £0,212 8,1+ 0,18 7,9 £0,22
D6 kiém (mg/L) 112,0+84*  1055+12,6° 121,3+9,5*  107,0+12,8°
NH.4* (mg/L) 0,47+0,160 0,73+0,17bc  0,68+0,09°  0,85%0,13°
NO,~ (mg/L) 0,83+0,25¢  0,90+0,2la  0,73+0,34= 0,93 +0,42
TKN (mg/L) 2,45 +0,26° 1,95+024%  2,75+0,38° 2,12 +0,36°
Chlorophyll-a (ug/L) ~ 138,3+8,96° 39,6 +14,43" 117,8+12,04° 36,3+ 10,312
COD (mg/L) 27,5 + 4,66° 18,8 £3,30°  29,0+3,92°> 19,2 +4,08°
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TSS (mg/L) 54,8 +7,14° 28,5 + 4,52 50,5+8,51°  27,8+09,22?
S6 liéu dwoc trinh bay dwdi dang Mean + SD (n=6). Trong ciing mdt hang, cdc gid tri mang

chit cdi khdc nhau thé hién si khdc biét c6 y nghia thong ké (p < 0,05).

Thanh phan loai va miwrc do xuat hién cua vi tao trong nwoc thdi.

Thanh phin va mic d6 hién dién cta vi tdo trong hai ngudn nudc thai
Autotrophic va Mixotrophic sir dung dé nuoi Artemia dugc trinh bay trong Bang 3.11.

Bang 3.11. Thanh phin loai vi tdo trong 2 ngudn nuée thai sit dung nudi Artemia

Loai tao Mixotrophic Autotrophic
Bacillariophyta

C.muelleri + ++

Nitzschia sp + +
Naviculasp sp + I
Thallasiosira sp + +
Skeletolema sp + -

Chlorophyta

Nanochloropsis sp + +
Chlorella sp + +
Céc loai khac + +

Ghi ch: —: khéng ghi nhdn; +, ++ biéu thi mirc dé hién dién twong doi tang dan ciia

Vi tdo trong mau phan tich [173]

Tong cong ghi nhan duge 7 10di vi tao thudc hai nhom chinh 13 Bacillariophyta
va Chlorophyta. Trong d6, Bacillariophyta c6 sd taxon ghi nhan cao hon, gom C.
muelleri, Nitzschia sp., Navicula sp., Thalassiosira sp. va Skeletonema sp., chiém 5/7
loai (71,4%); Chlorophyta gdm Nannochloropsis sp. va Chlorella sp. Ngoai ra, mot s6

vi tao khac xuat hién véi muac do théip nhung chua dugc dinh danh.
3.2.4.2. Tang truéng chiéu dai, ti 1é song, sinh khoi ciia Artemia

Két qua vé chiéu dai, ty 18 séng, sinh khéi kho, tong lwong Nito trong co thé
va luong Nito tich lily ctia Artemia nudi bang hai ngudn nuéc thai duoc trinh bay &
Béng 3.12. Nhin chung, chiéu dai Artemia tang lién tuc theo thoi gian & ca hai nghiém
thire, trong khi ty 18 séng giam dan. Sinh khéi kho va lugng Nito tich lily ting tir thoi
diém ban dau dén ngay 14, sau d6 giam vao ngay 21.

Bang 3.12. Chiéu dai, ty 1¢ song, sinh khéi khé va lwong Nito tich liy trong
Artemia nudi bang hai ngudn nwéc thai theo thoi gian
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Chi tiéu Nuére thai Ban dau Ngay 7 Ngay 14 Ngay 21
Chiéu dai (mm) Autotrophic ~ 3,1+0,12®  6,6+0,18  81+0,01°  9,2+0,09
Mixotrophic 3,1 +0,16% 6,4+0,172 7,9+0,152 9,1+0,15?
Ti 18 séng (%) Autotrophic 100 82,3+3.86° 68,7+4,03  325+4,65
Mixotrophic 100 7984298  60,2+537: 255+ 264
Sinh khéi khé Autotrophic 71,2 +0,95° 280,8+3,59% 359,0+9,30° 230+ 23,94°
Artemia (MG/bINN) - \rivotrophic 71,5+ 1,208 276,0 +544% 310,5+526° 191,8 + 4,272
Tong lwong Nito Autotrophic 5,46 £0,25% 223+0,42° 291+0,92° 228+243P
trong sinh khoi Mixotrophic 546 + 0,02 20,5+0,41° 252+0,77° 18,9 + 1,25°
Artemia (mg/binh)
Lwong Nito tich Autotrophic - 16,8+ 0,43 236+0,93° 17,4+244°
liiy trong sinh Khoi i otonnic ; 151+041% 19,7+077% 135+ 1,25°

Artemia (mg/binh)

S6 liéu dwoc trinh bay dudi dang Mean + SD (n = 4). Trong ciing mét thoi diém va cing mot chi tiéu,

cde gid tri mang chir cdi khdc nhau thé hién sw khdc biét c6 y nghia thong ké gitka hai nguon nwée thdi

(p < 0,05).

3.2.4.3. Hiéu sudt thu hoi Nito ciia Artemia

Hiéu qua chuyén héa Nito tir nude thai vao sinh khdi Artemia c6 su khac biét

giita hai ngudn nudc thai va bién dong rd rét theo thoi gian nudi (Bang 3.13). Nhin

chung, nghiém thircc Autotrophic can thé tich nudc thai va lugng Nito dau vao thap

hon dé thu hdi mét don vi Nito vao sinh khéi Artemia, dong thoi duy tri hiéu suét thu

hdi Nito cao hon nghiém thitc Mixotrophic tai tit ca cac thoi diém khao sat (p < 0,05).

Bang 3.13. Hiéu qua thu hdi Nito vao sinh khéi Artemia tir hai ngudn nwée thai

theo thoi gian nuéi

Chi tiéu Ngudn nudéc thai Ngay 7 Ngay 14 Ngay 21
Thé tich nudc thai sit dung dé Autotrophic 47+0,18 9.8+0,39* 20,3+2,762
thu hoi 1 mg N (L/mg N) Mixotrophic ~ 5,3+0,14* 11,8+047> 26,0+ 257
Luong N diu vao dé thu hdi 1 Autotrophic 10,7 +0,27> 23,3+0,932 49,8 +6,76*
mg N Artemia (mg N/mg N) Mixotrophic 14,1 £0,08> 32,2+ 1,29 71,6+ 7,08

22



Chi tiéu Ngudn nuwée thai  Ngay 7 Ngay 14 Ngay 21

Hiéu suit thu hoi N vao sinh Autotrophic ~ 9,3+0,25° 43+0,18" 2,0£0,29

khoi Artemia (%) Mixotrophic ~ 7,1+021* 3,1+0,14° 140,142

Cdc gid tri dwoc trinh bay dudi dang Mean + SD (n = 4). Trong ciing mot thoi diém va ciing
mét chi tiéu, cdc gid tri mang chit cdi khdc nhau thé hién sy khdc biét ¢é y nghia thong ké giita hai

nguon nueée thai (p < 0,05).

3.3.Kha ning sir dung Artemia lam thirc dn b sung cho tom.

3.3.1. Sdn xudt va ddanh gid chit lwong sinh khoi Artemia tiv nwéc thai nuéi tém quy
mo cong nghiép

Bang 3.14. Sinh trwéng, niing suit sinh khéi va thanh phan sinh héa cua
Artemia nudi bang nwéc thai nudi tdm quy md céng nghiép

TT Chi ticu Gi4 tri

Kich thwée va sinh khéi Artemia

1 Chiéu dai (mm) 6,72 + 0,84
2 Khéi lugng uét (mg/con) 5,94 + 0,61
3 Ty lé song (%) 42,13+ 2,41
4 Sinh khéi u6t (g/m? nudc thai) 56,43 + 3,66
5 Sinh khéi kho (g/m?® nudc thai) 4,93 + 0,26

Thanh phén sinh héa ciia Artemia

1 Doam (% khdi lugng uét) 91,13 +0,79
2 Protein thd (% vat chat khd) 51,60 + 0,82
3 Lipid thd (% vat chat kho) 12,33 £ 0,40
4 Carbohydrate (%v 4t chat kho) 17,13+ 0,25
5  Tro (% vét chit kho) 18,23 + 0,60

S6 liéu dwoc trinh bay la gid tri trung binh + SD (n = 3).

Két qua nghién ctru cho thiy Artemia c6 kha ning sinh trudng va tao sinh khoi
khi duoc nudi tryc tiép bang nudc thai tir hé thong nudi tom thé chan tring quy mo
cong nghiép. Sau 15 ngay nudi, Artemia dat chidu dai trung binh 6,72 + 0,84 mm, ty 1¢
sé)ng 42,13 +2,41% va nang suét sinh khéi uét dat 56,43 + 3,66 g/m? nudc thai.

3.3.2. Sir dung Artemia lam thirc an bé sung cho tom.

Chdt lwong nuéde trong qud trinh thi nghiém
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Céc thong s6 chit lugng nude trong hé thong thi nghiém dugc duy tri twong ddi
6n dinh trong sudt 40 ngay nudi (Bang 3.15).

Nhin chung, cac thong sé mdi truong duge duy tri twong dbi 6n dinh trong thoi
gian thi nghiém, tao diéu kién dé danh gia anh hudng cia cdc muc bd sung sinh khbi

Artemia lam thirc dn dén sinh truéng va hiéu qua sir dung thire an cia tom.

Biang 3.15. Cac thong so chat lwgng nuwéc trong thoi gian thi nghi¢m

Théng s6
NJAY Nhi¢tdp Do miin DO P kiém (mg  TAN NO,~
°C) (%) (mg/L) PR cacow)  mg)  (mgiL)
10 28,2032 31,4051 620+0,12 8,08+0,10 146,8+1121 053+0,16 0,852 0,25
20 28,1050 32,3+0,62 581+011 8,10+0,11 139,7+1223 0,60+021 1,21+0,31
30 285+0,69 32,8+0,66 6,12+013 8,17+0,15 142,8+10,91 0,82+0,33 1,41+ 0,34
40 29,0+047 331+0,71 591+0,18 8,32+0,21 152,5+ 16,18 0,97+ 0,41 1,87 +0,45

S6 liéu dwoc trinh bay dudi dang gia tri trung binh £ do léch chudn (Mean + SD).

Sinh trweong cua tom trong qud trinh thi nghiém

Sau 40 ngay nudi, viéc bd sung Artemia anh huong dén mot sb chi tiéu ting
truong theo khoi luong ciia tom thé chéan tring (Bang 3.16).
Bang 3.16. Sinh truéng va ty 1& séng caa tdm thé chan tring ¢ cac mic bd sung

Artemia vao khdu phan dn ciia tom

Cic mirc b6 sung Artemia vao khau phan in

Chi tiéu

NT1: BC NT2: B6 sung NT3: B6 sung NT4: Bé sung NT5: B6 sung
(0%Artemia) (10%Artemia) (20%Artemia) (30%Artemia) (40%Artemia)
L1 (cm) 6,41 +0,31 6,41 +0,31 6,41 +0,31 6,41 +0,31 6,41 +0,31
W1 (9) 1,42 £0,13 1,42 +£0,13 1,42 £0,13 1,42 £0,13 1,42 +0,13
L2 (cm) 13,68 +0,08* 13,18+0,31* 13,27+0,14* 13,16+0,13* 13,670,172
W2 (g) 14,64 +0,11*  14,1+0,15* 1516+0,31* 1396+0,16® 15,68+0,28°
SGRL (%/day) 1,81 +0,02 1,80 + 0,06 1,84 £ 0,03 1,84 £ 0,03 1,89 £ 0,03
SGRW (%/day) 5,83 £0,02* 582+0,03* 592+0,05® 591+0,03* 6,00+0,05"
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BM (g/L) 2,24 +0,06° 2,42+0,01* 242+0,07* 249+0,09® 2,64+0,10

SR (%) 63,75+ 1,08° 71,67 +1,08" 67,08+1,25® 74,6+2,04" 68,75+ 1,85®

S6 liéu dwoc trinh bay dwdi dang gid tri trung binh + sai sé chudn (SE) (n = 4). Cdc gid tri
trung binh trong cing mot hang cé ky tw chi cdi trén khdc nhau thé hién sw khdc biét ¢é y nghia thong

ké (p < 0,05).

Ty 1é song

Ty 1& séng cla tom dao dong tir 63,75—74,60%. Nghiém thirc bd sung 30%
Artemia dat ty 18 song cao nhat (74,60 + 2,04%), cao hon cé y nghia théng ké so
voi d6i chimg (63,75 + 1,08%; p < 0,05). Cac nghiém thtc 10%, 20% va 40%
Artemia khong khac biét c6 y nghia théng ké so v&i d6i ching hoidc nghiém thuc
30% (p > 0,05).

Hiéu qua sv dung thirc an

Luong thic an ti€u thu va hé s6 chuyén d6i thtre an c6 su khac biét gitra
cac nghiém thic (Bang 3.16). FI dat 11,51 + 0,46 g/tdom & ddi chting va ting lén
12,18-12,97 g/tdom & cac nghiém thirc bo sung 20-40% Artemia. Cac nghiém thirc
10, 30 va 40% c6 FI cao hon c6 ¥ nghia so v&i ddi chimg (p < 0,05), trong khi

nghiém thic 20% & murc trung gian.

Bang 3.17. Hiéu qua sir dung thire in ctia tdm thé chan trang é cac mirc bd sung

Artemia vao khau phdn dn.

Nghiém thirc
Chi tiéu
0% SA 10% SA 20% SA 30% SA 40%SA
FI (g/tom) 1151+0,46% 1259+0,43" 12,18+053%® 1297+0,7° 12,86+0,71°
FCR 145+0,02° 1,42+0,02®  1,39+0,02? 1,39+0,03* 1,38+0,032

S6 liéu dwoc trinh bay dwdi dang Mean + SE (n = 4). Trong cing mét hang, cdc gid tri mang

chit cdi khdc nhau thé hién sy khdc biét c6 y nghia thong ké (p < 0,05).

Téng hop cic két qud nghién ciru ciia cdc thi nghiém cho thiy Artemia cO
tiém ning dong vai tro nhu mdt mét xich sinh hoc trung gian trong qua trinh thu hoi va
tai st dung dinh dudng tir nudc thai nudi tom thé chan tring tham canh. Kha nang loc
cac hat vat chét hitu co va vi tdo ctia Artemia gop phan 1am giam TSS, COD, BOD va
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d6 duc cua nude thai, ddng thoi chuyén hda mot phan ngudn dinh dudng trong nude
thanh sinh khéi. Qua trinh nay cho thiy viéc str dung Artemia khong chi huéng dén cai
thién chat lugng nudec ma con tao ra mot dong sinh khdi c6 kha nang thu hdi mot phén

dinh dudng tir nudce thai.
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CHUONG 4. KET LUAN VA KIEN NGHI

4.1. Két luan

Nghién ctru da 1am rd kha ning st dung Artemia trong xir 1y nudc thai, thu hoi

dinh dudng va tao sinh khéi c6 thé tai sir dung trong hé thdng nuéi thAm canh.

- Artemia 1am giam chat hitu co va chat lo ltng trong nudc thai nudi tom. Hiéu
qua xur Iy phu thugc vao mat do va kich thude Artemia, trong dé6 mat do 50-100 con/L
va kich thudce 5,3—7,1 mm/con cho hi¢u qua xu 1y cao; ¢ kich thudc 7,1 mm, hiéu sudt

giam TSS, COD va BOD lan luot dat khoang 71,4%:; 71,0% va 73,9%.

- Artemia c6 kha nang lam giam Tong Nito trong nudc thai & mat do va kich thudc
phi hop. Tuy nhién, cac dang Nito v6 co ¢6 xu hudng bién d6i khac nhau, trong d6 NO,™

va NO5~ it bién dong, con NH,* ¢6 xu hudng ting.

- Artemia c6 kha nang thu hdi mét phan Nito tir nude thai nudi tom. Ngudn nude
thai Autotrophic dat 9,3%; 4,3% va 2,0% tuong tng vao ngay 7, 14 va 21, cao hon
nguén nudc thai Mixotrophic, twong ung dat 7,1%; 3,1% va 1,4%.

- Artemia c6 thé dugc san xuét truc tiép tor nwoc thai cia hé théng nudi tom &
quy mo thuc nghiém va tao sinh khdi c6 gia tri dinh dudng vai protein thé dat 51,60%
va lipid thd 12,33% vat chat kho. Sinh khdi nay c6 kha ning tai sir dung lam thic an
bd sung cho tom thé chan tring. Cac mirc bd sung 20-40% Artemia vao khau phan an
ctia tdm cai thién mot sé chi tiéu tang truong va hiéu qua stir dung thirc an.

- Két qua nghién ctru cung cip co s khoa hoc cho viéc tich hop Artemia vao hé
thong nudi tom tham canh dé xir 1y nudc thai hiéu qua, dong thoi tao tién dé cho cac

nghién ctru tiép theo vé phat trién mé hinh nudi tdm tuan hoan dinh dudng.
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4.2. Kién nghi

- Tiép tuc nghién ciru can bang va dong chuyén héa nito trong toan bd hé thong
thirc dn — t6m — nudc thai — vi tao/vat chat hitu co — Artemia — tom, két hop sir
dung dong vi bén '°N dé dinh luong chinh xac ty 1é nito dugc chuyén hoa va thu hoi &

tirng mat xich.

- Nghién ciru tich hop Artemia vao hé thong xir Iy nudc thai nudi tom & quy mo
pilot va quy md san xudt, tip trung danh gia kha ning van hanh lién tuc, tai luong xir
Iy, hiéu qua tai str dung nude va hidu qua kinh té cta hé thong.

- Panh gia an toan sinh hoc ciia sinh khdi Artemia san xuat tir nudc thai nudi
t6m trude khi tai str dung 1am thire dn, dic biét ddi véi nguy co tich lity va truyén tac
nhan giy bénh, dong thoi danh gia tinh 6n dinh vé chat luong dinh dudng cua sinh

khoi gitra cac ngudn nude thai va cac thoi dieém san xuat.
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