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TOM TAT

Aquaponics: md hinh thuy san két hop bén vitng va an toan sinh hoc — Nghién ctu
chuyén sau: So sanh hiéu qua hai md hinh thiy san két hop: c& 16¢ (Channa sp) + rau xa
lach xoong (Nasturtium officinale L) va ca diéu hong (Oreochromis sp) + rau xa lach
xoong (Nasturtium officinale L) nhiam tién dén muc tiéu: tiét kiém dwoc dién tich, nguon
nuéc, tiét kiém chi phi va tao ra san pham sach va an toan cho ngudi tiéu dung, déng thoi
mo hinh con 12 mé hinh xanh — sach — than thién véi méi trudng. Cé 16c va ca diéu hong
dugc nudi trong ao ndi vai dién tich 3 x 4m, muc nudc 1,2m. mat d6 tha nudi 1a
70con/m?/loai (khéi luong 5 - 7 gam/con). Thi nghiém gém 5 nghiém thic khac nhau:
NT1 (cé 16c + rau xa lach xoong); NT2 (ca diéu hong + rau xa lach xoong); NTPCI (ca
16¢); NTPC2 (ca diéu hdng), Nghiém thic ddi chiang 5: rau xa lach xoong trong trén
lubng dat. M&i nghiém thuc lap lai ba lan. Sau 150 ngay,.khéi lugng (trong lwong) trung
binh cua ca 16c cao hon gap 3 lan so vai khdi luong cua ca diéu hong. Ca loc dat khoi
luong trung binh 416,59+35,60 gram, trong khi ca diéu hong dat 114,52+39,67 gram. Ty
1& séng cua ca 16c (99,76 %) va ca diéu hong (84,64%) nudi & md hinh aquaponics cao
hon so véi ca 16¢ (71,40%) va ca diéu hong (63,37%) nudi & bé d6i ching va va khac biét
¢ y nghia thong ké (p<0,05). Hé sé chuyén hoa thic an & ca 16¢ (FCR = 1,25) va ca diéu
hong (FCR = 1,55) & md hinh thap so vdi cé l16c (FCR = 1,5) va ca diéu hong (FCR =
1,90) & bé dbi ching. Ning suit rau xa lach xoong thu hoach & nghiém thtc cé 16c cao
gap do6i so v4i nang suat rau xa lach xoong & nghiém thirc ca diéu hong (trung binh 67
kg/bé/12 m® va 34 kg/bé/12 m?). Hiéu qua kinh t& & md hinh ca l6c + rau xa lach xoong
cao hon gap 20 lan so véi hiéu qua kinh t& & mé hinh ca diéu + rau xa lach xoong. Ty suat
loi nhuan & md hinh cé 16c + rau xa lach xoong: 27% trong khi ty suat loi nhuan & md
hinh c4 diéu hong + rau xa lach xoong: -135,35%. Nang sut ca loc cao gap 4 lan so voi
nang suat ca diéu hong: 967 kg vs 202 kg. Pay 1a diéu quan trong trong viéc dua cé loc
vao md hinh aquaponics thay vi da phan 14 chi sir dung ca r6 phi hay c4 diéu hong. Hon
thé nita, day con 1a mé hinh néng nghiép bén viing hiéu qua: trong diéu kién khi hau bién
d6i: tiét kiem nudc va giam chat thai gay 6 nhiém méi truong; cho ho dan ving ven do thi
it dat san xuat thuc pham sach cung cip cho ho gia dinh ciing nhu cung cap thuc pham an
toan cho nguoi tiéu dung.

Tir khda: Aquaponic, ca 16c, ca diéu hong, rau xa lach xoong, an toan sinh hoc



ABSTRACT

Aquaponics: a great sustain combined model of fisheries and biosecurity — Deep
research to compare the effectiveness of two combined models of fisheries: snakehead
(Channa sp) + vegetable watercress (Nasturtium officinale L) and red tilapia
(Oreochromis sp) + vegetable watercress (Nasturtium officinale L) to pursue the goals:
saving the areas, water resources, and costs and providing clean and safe food to
consumers. The model is also a green, clean and friendly to environment. Snakehead and
red tilapia were raised in plastic floating ponds with an area of 3 x 4 meter, 1,2 meter of
water level. . Fish were stocked at 70 fish/m?/ species (at weight around 5 to 7 gram/fish).
Including 5 different treatments: NT1 (NT1 (snakehead + watercress); NT2 (red tilapia +
watercress); NTDC1 (snakehead); NTDC2 (red tilapia) and NT5 (planting watercress on
the ground). The experimental period was 150 days. Each treatment was repeated three
times. After 150 days of stocking, average weight of snakehead was 3 times higher to
average weight of red tilapia: 416.59+£35.60 gram and 114.52+39.67 gram. Survival ratio
of snakehead and red tilapia in aguaponics system was 99.76% and 84.64% and much
higher than the survival ratio of snakehead and red tilapia in control tanks: 71.40% and
63.37% (p<0.05). Feed conversation ration (FCR) of snakehead and red tilapia in
aguaponics system was lower than FCR of snakehead and red tilapia in control tanks:
1.25 and 1.55 vs. 1.5 and 1.9. Watercress yield in snakehead treatments was 2 times
higher than the yield in the red tilapia treatments: averaged 67 kg/tank of 12m? vs. 34
kg/tank of 12m?. Snakehead yield was 4 times higher than yield of red tilapia: 967 kg vs
202 kg. Economic benefit of snakehead with watercress was 20 times higher than red
tilapia with watercress. Rate of profit of snakehead with watercress was 27% while rate of
profit of red tilapia with watercress: (-135.35%). It is very important to putting snakehead
into aquaponics system instead of mostly using tilapia or red tilapia. Furthermore, it is
excellent sustainable and efficient model when climate changing: saving water resources
and reducing waste to pollute environment. The model give a chance to people living in
the suburban area with less land to produce the fresh and safe food for their own
requirements as well as supply safe food to consumers.

Key words: Aquaponics, snakehead, red tilapia, watercress, biological safety.
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PHAN MO DAU

1. Tinh cip thiét dé tai

Ngudn thuc pham sach va an toan 1a méi quan tim hang dau hién nay trudc
sur bung nd vé ngudn thuc pham du dung lwong thude trir su, khang sinh va thudc
ting trudng, dic biét 1a & mit hang rau qua va thuy san. Theo Té chirc Lao Dong
QT - ILO: International Labour Organization, trén Thé gigi: 40.000 nguoi chét, 2
triéu nguoi ngd doc rau/ nam. Theo Bo NN & PTNT, 2014, O Viét Nam: 50% rau
¢6 du lwong thubc BVTV, 3 triéu nguoi phai sir dung rau c6 doc té cao. Theo WHO
2015, O Viét Nam: 50% ca nudi c6 du luong thudc Khang sinh: Oxytetracycline,
Nitrofurazone.

Aquaponics 1a md hinh thuy san két hop vai trdng rau va hién dugc xem nhu
la moét md hinh thay san bén viing trén phuong dién: (1) Nang cao ning suat trén
cuing mot dién tich canh tac va tiét kiém chi phi: vira thu hoach c& va rau ma chi tén
chi phi cho c4 4n. (2) An toan va than thién véi méi truong: co ché hoat dong cua
md hinh dua trén quy tic loc sinh hoc: nuéc thai tir bé c& (co chira thirc an thura) 1a
ngudn dinh dudng s& duoc dua 1én tudi rau, bon rau hoat dong nhu mot hé thdng
loc sinh hoc trao ddi tuan hoan: hap thu cac chat thai tir bé ca, dong thoi tra nudc
sach va vi khuan ¢ dinh tir ré cay hap thu toan bo khi nitrate tir bé ¢4 tao thanh moi
truong c6 loi cho sy phét trién cua ca. (3) Hon thé nita md hinh nay con tiét kiém
nuéc, thich tng véi diéu kién bién doi cua khi hau: c6 thé 4p dung ¢ nhiing noi
khan hiém nudc trong nudi trong thiy san va trong rau. Bai vi aquaponics 1a hé
théng loc sinh hoc tuan hoan - tai st dung nuéc.

Hién nay trén thi truong, nhu cau tiéu thu vé ca léc va ca diéu hong rat Ion:
Vv6i gia thanh hop Iy va ngudn cung cap dam va protein thiét yéu trong khau phan
dinh dudng cua con ngudi. Bén canh d6 viéc nudi ca diéu hong va ca loc tuong doi
dé quan ly va mang lai loi ich thiét thuc cho nguoi nubi 1a nhitng nguyén nhan thic
day mo hinh dwoc phat trién manh mé trén ca nudc va qudc té (ca diéu hong). Mo
hinh dang phat trién rong rdi & khu vuc trén bé bat hay ao néi véi dién tich nho dé
thuan loi hon trong khau quan 1y, chim soc va co thé nudi voi mat do siéu tham
canh. Tuy nhién van d& xu 1y nudc thai cho mé hinh nudi 1a van dé nan giai cho
nguoi nuoi dac biét 1a & mé hinh nudi ca 16¢: ham lugng protein va cac loai khi thai
trong nudc thai rat cao dan dén gay 6 nhiém 6 mai truong nghiém trong dén khu
vuc nudi va hé thdng séng ngoi khi thai ra bén ngoai.

Rau xanh 1a nguén thuc pham thiét yéu cung cip vitamin va cac loai khoang
chat cho sy phét trién cua co thé, ludn hién dién trong mdi bira an cia mdi nha. Van
dé nude tudi, phan bon va céc loai hda chat phong ngira sdu bénh cho rau 1am nang




cao chi phi cho nguoi néng dan va khé thyuc hién ¢ cac ving khan hiém nuéc ngot
dé cung cap cho viéc trong rau (hai dao, ving cao..). Pac biét vai tinh trang hién
nay 1a mdi lo ngai vé van dé an toan rau ¢ ngoai thi truong, thi viéc &p dung mo
hinh s& c6 thé cung cip duoc luong rau an toan, rau sach thiét yéu trudge mat 1a cho
nhu cau tiéu thu & ting ho gia dinh, va mé rong ra cung cap cho nhu cau rau an
toan, rau sach cho ngudi dan dia phuong.

Su két hop hoan hao trong van dé xir Iy nudc thai tir bé ca va tai st dung
nuéc dé cung cip cho bé rau la giai phap téi wu cho nguoi dan trong mé hinh
aquaponics. Véi tng dung thiét thuc caa mé hinh: (1) Cung cap ngudn thyc pham
an toan va sach cho stc khoe cua ngudi dan, nhu cau caa thi truong; (2) Mang lai
hiéu qua kinh té cao (ting niang suat trén clng dién tich canh tac); (3) Tai sir dung
ngudn nuéc; (4) Chi phi dau tu thap (chi cho ca an, khong ton chi phi bon phan cho
rau hay xir Iy nuéc thai,..). (5) Bac biét md hinh c6 thé ap dung thich hop va trién
khai tai cac vung ven d6 thi va ho gia dinh: tan dung khoang tréng trong san vuon
hay sin thuong, lao dong nhan rdi: can bo hitu tri, phu nit cé thé tu van hanh md
hinh, cung c4p thuc pham an toan, sach cho gia dinh va cung cap sb luong it ra
ngoai thi trudng. M6 hinh tiét kiém chi phi van hanh va dé& dang ang dung cho cac
ho dan co dién tich dat it va khong can nhiéu vén dé dau tu so véi nudi trong thuy
san tham canh nhung mang lai hiéu qua kinh té on dinh. Quan trong hon nita md
hinh aquaponics con la: md hinh xanh — sach — than thién véi méi truong, tiét kiém
nguon nudc; md hinh san xuat mang tinh gido duc cho cong dong huéng vé giai
phép xay dung mé hinh kinh té bén virng ung pho véi diéu kién bién do6i khi hau
hién nay. Hién nay, ¢ cac nudc da phan sir dung ca diéu hong (16 phi do) trong hé
théng aquaponics, trong khi ¢ Viét Nam, dic biét 1a cac tinh thuoc PBSCL dang
tién hanh day manh mé hinh nudi c4 16¢ tham canh, nhung dang dau dau véi van dé
xtr Iy nudc va chat thai tir ao nudi. Do dé, viéc tién hanh thuc hién mé hinh
“Aquaponics: md hinh thity san két hep bén virng va an toan sinh hec — Nghién
ciru chuyén sau: So sanh hiéu qua hai mé hinh thiy san két hep: ca 16c
(Channa sp) + rau xa lach xoong (Nasturtium officinale L) va cd diéu hong
(Oreochromis sp)+ rau xa lach xoong (Nasturtium officinale L)” 13 van dé cap
thiét va can duoc quan tdm nham dua ca 16c tré thanh ddi twong nudi than thiét
trong mo hinh aquaponic ciing nhu phat trién ang dung thanh mé hinh sinh ké bén
viing tai cong dong.

2. Tong quan nghién cieu
2.1. Tinh hinh nghién ciru trong nwéc

C6 rat nhiéu ung dung vé mé hinh nudi cé 16c va ca diéu hong ao dat va nubi
Ibng, bé tai cac tinh Pong Thap, Vinh Phuc (khu vuc Tam Pao), Buén Mé Thuot,
Tién Giang. ..




M6 hinh trong rau xa lach xoong dugc phd bién rong réi tai cac tinh mién
Bac, Pa Lat va mot sb tinh DPBSCL: Vinh Long, Tién Giang.

Tuy nhién chua c6 bat ky bai bdo hoan chinh nao trong nudc nghién cau vé
mé hinh aquaponics. Chi ¢c6 mét sé dién dan vé mé hinh nay. Pa phan céc dién dan
nay dua cac thong tin chung vé mé hinh aquaponicss: aquaponicss 1a gi? Lam céch
nao co thé thiét ké duoc hé thong aquaponicss? Cac théng sé co ban nén dua vao
trong hé théng (trich lwgc tir cac bai bao tai liéu nudc ngoai): lwgng nudc, loai ¢,
c4c yéu té moi truong.

CA4c cdng trinh nghién ciru c6 lién quan dén deé tai

K§¥ thuat nudi ca l6c den (Channa striata Bloch, 1793). Ts. Dwong Nhut
Long. B mon K§ thuat nudi ca nwéc ngot, Khoa Thity san —Pai hoc Can Tho
[2]. Bai viét huéng dan ki thuat tir co ban dén chuyén sau: cung cép rd dac tinh
séng cua ca léc den va dic tinh dinh dudng, sinh san trong tu nhién; cac ky thuat
chim soc trong sudt quy trinh wong va nudi ca loc den thwong pham & giai dit trong
a0 va nudi truc tiép trong ao dat. Van dé dinh dudng cho ting giai doan phat trién
ctia ca duoc quan tdm va néu cu thé: 12% - 5%. Mat do ca tha khac nhau tiy theo
mdi trudng ao nudi: giai dat trong ao dat: 60 - 90 con/m®; nudi trong ao dit: 30 - 50
con/m?. Sau 7 - 8 thang nudi, ca dat kich ¢& thwong phim: 1,2 — 1,5kg (kich ¢& con
giong khi tha 20 - 30g/con). Bén canh dé, bai viét con cung cip cho doc gia nhiing
bénh pho bién ciing vai céc bién phap phong va tri bénh cu thé trén ca 16¢ den trong
sudt qué trinh nudi.

K§ thuat trong cai xa lach xoong - ThS. Tran Thi Ba; B§ mdn Khoa hoc
Cay trong, Khoa Nong nghiép va sinh hoc wng dung - Pai hoc Can Tho [14].
Bai viét cung cap thong tin chi tiét vé dac diém va céach thirc cham soc cay xa lach
xoong. Cay xa lach xoong giau Calcium (64mg), sét (1,1 mg), vitamin A, C,... thich
hop véi khi hdu mat nhu mién Béc, Pa Lat, Binh Thuan va tréng nhiéu & Binh
Minh, Vinh Long (nhung sé lugng rat it). Cai xoong rat thich séng & noi nhiéu dat
bun, sbng dudi nude, d6 ngap khoang 4 - 5cm noi c6 dong nudc chay. Do pH caa
dat thich hop nhat 1a 6 - 7. Cay rét thich 6 4m cao, can nudc tudi thudng xuyén.
Hon thé nira tai liéu con huéng dan chi tiét cach cham soc tudi nudc va bon phan
cho cy (16 - 17 lan/ngay) ciling nhu cach phong va tri mot s6 bénh pho bién trén xa
lach xoong.
2.2. Tinh hinh nghién ciru ngoai nwéc

Mo hinh aquaponics duoc bat dau nghién ctu tir nhitng nam thap nién 70 va
tiép tuc duoc nghién ciu chuyén sau va mo rong ¢ nhiéu truong dai hoc. Dic biét,
mé hinh duoc nghién ciu chuyén sau vé ky thuat tai tram thuc nghiém néng nghiép
cua truong Pai hoc Virgin Islands, gido su James Rakocy, nguoi da danh thoi gian




25 nam dé nghién cau vé mé hinh aquaponics.

Hién nay c6 rat nhiéu trudong dai hoc trén thé gigi tién hanh nghién ctu vé
aquaponics nhu 1a mot md hinh thuy san bén viing két hop véi tai sinh ning luong
(tudn hoan va loc sinh hoc nuéc, tai sir dung nguon nuée thai tir bé ca). Bén canh
d6, mo6 hinh aquaponics con 1 ngudn cung cap thuc pham sach cho nhu cau thuc
pham an toan cua nhan loai.

CA4c cdng trinh nghién ciru tiéu biéu cé lién quan dén dé tai

Aquaponics Production of Tilapia and Basil: Comparing a Batch and
Staggered Cropping System — So sanh san pham mé hinh aquaponics: c& ro
phi va qué. James E. Rakocy, R. Charlie Shultz, Donald S. Bailey and Eric S.
Thoman. Agricultural Experiment Station University of the Virgin Islands,
2004 [24]. Nghién ctru di sdu vao so sanh niang suat cua rau qué va ca rd phi ¢ hai
kiéu thiét ké gia thé cho cay: “batch” va “stagger”, ddng thoi so sanh véi hiéu qua
kinh té va ning suit vé6i rau duoc trong & vuon. Nang suat ca, hé s6 chuyén hoa
thirc 4n va ning suat rau ¢ hé thong “batch” tét hon & hé thong “stagger”. Nang suat
cua rau ¢ hé théng aquaponics cao hon so voi rau dugc trong ¢ vuon theo kiéu
truyén thong: ning suit qué cao hon gap 3 lan. Mat do cé rd phi c6 thé bién dong
tly theo loai: 70 — 150 con/m>. pH dugc khuyén cao nén duy tri & muc tir 7 — 7.5:
tao diéu kién thich hop cho su phaét trién cta rau va diéu kién thuan lgi cho vi khuan
cb dinh dam hoat dong, hap thu va chuyén hda nitrate tir bé ca. Ty Ié thirc dn cho
an/ m® rau/ ngay: 81g — 99g.

Aquaponicss - Integration of Hydroponics with Aquaculture -
Aquaponicss - Sw két hep giira nudi trong thiy san véi trong rau thiy canh.
Steve Diver, NCAT Agriculture Specialist Published 2006 Updated by Lee
Rinehart, NCAT Agriculture Specialist, 2010 NCAT [24]. Bai bao tong hop
nhitng kién thuc tir co ban dén chuyén sau cua hé thong aquaponics. Ty Ié gitra ¢
va rau s& khac nhau tuy theo loai nudi, ty theo ché d6 dinh dudng va thanh phan
dam c4 cho an, tuy theo tung loai cdy trong, ty theo gia thé duoc sir dung cho trong
rau,... ma ty 1é gitta bé ca va bé rau c6 thé 1a 1:1 hay dao dong 1:4. C6 nhiéu loai ca
dugc lya chon va dua (ng dung vao moé hinh tuy theo diéu kién dia Iy cua ting
nudc: ca hoi, ca tré, ca chép,... nhung ca ré phi van duoc wu tién 1a ung vién s6 1
cho mé hinh aquaponics: dé thich ¢ng véi méi trudng cé nhiéu bién dong, va co thi
treong tiéu thi dé& dang tai cac nudc. Bén canh do, bai bao ciing néu ra mot sé doi
tugng cay trong cé thé ang dung cho md hinh aquaponics: qué, dau bap, dua leo, xa
lach xoong, ca chua,...

Increasing the Economical Efficiency and Sustainability of Indoor Fish
Farming by Means of Aquaponicss - Review - Y nghia ciia Aquaponicss: Nang
cao hiéu qua kinh té va nuéi tréng thiy san bén vieng. Flavius Blidariu, Adrian




Grozea, Tap chi khoa hec: Animal Science and Biotechnologies, 2011 [23]. Bai
bao téng hop téng quan cac két qua nghién ciu tir nhiéu cong trinh trude do vé
nhitng kha ning gia ting hiéu suat kinh t& va mé hinh nudi ca bén viing theo huéng
c6 loi cho nguoi nbng dan va than thién véi moi truong caa mo hinh aquaponics.
Pua nguoi doc ¢d céi nhin tong quan vé aquaponics, cac co ché hoat dong, tai sao
mé hinh c6 thé mang lai hiéu suat kinh té va loi ich bén viing vé moéi trudng so véi
cac md hinh khéc. Bang cach két hop hai mé hinh chung véi nhau: nudi ca va trong
rau: nudc thai tir ca cung cip dudng chit cho rau; bé rau s& hap thu chit can ba va
tai tao nguén nudc sach tré lai cung cap cho bé ca vi thé day 1a mé hinh rau sach va
ca sach.

Aquaponicss for Improving High Density Fish Pond Water Quality
Through Raft and Rack Vegetable Production- Aquaponicss: Cai thién chat
lwong nwéc tir a0 nudi ca thAm canh qua hé théng bé trong rau. M.A. Salam,
M. Asadujjaman and M.S. Rahman. World Journal of Fish and Marine
Sciences- Tap chi khoa hec quéc té vé ca va dong vat bién, 2013[23]. Dan sb
Banladesh ting nhanh din dén nguoi dan phai nang cao nang suat san xuat nham
dap @ng nhu cau thuc pham cua ngudi dan. Ho ning cao ning suit trong viéc tham
canh nudi ca voi mat do cao va gay 6 nhiém méi trudong tram trong. Giai phap dé
tiét kiém chi phi, nang cao nang suat va giam thiéu toi da tac dong dén mai truong
bang cach &p ung mé hinh aquaponics. Ap dung cho nudi ca da tron Pungasius va
c& ro phi voi ti 1é 33,650 va 16,000 fish/ha véi trong rau bina (rau chan vit) nuéc,
rau hiing cdy (hing 1&ii) va dau bap. Chat luong nudc dugc cai thién dang ké trong
mo hinh két hop nay. Ning suét rau va ca cao hon so vo6i mé hinh nudi, tréng don
lé.

Study of Water Quality of Recirculated Water in Aquaponics Systems;
Study of speciation of selected metals and characterization of the properties of
natural organic matter- Nghién ciu vé chit lweng tuan hoan nwéc trong hé
thong aquaponics: Nghién ciu chuyén sau vé kim loai dwoc lya chon va dic
diém caa chat hiru co tw nhién. Ingrid Gjesteland, Norwegian University of
Science and Technology, Department of Chemistry- Khoa Hoa- Trwong Dai
Hoc Khoa hoc va Ky thuat Nauy, 2013 [25]. D¢ tai nghién cau tap trung vé chat
luong nudc trong bé ca, dac biét 1a cac vat chat hitu co ton luu trong nudc. Ham
lugng phospho, kali, magie, kém va dong la nhitng chat kim loai ton luu doc hai
trong mdi truong nudi tréng thiy san, giam dang ké nho hé thdng bé loc rau (nhiing
chat hitu co trén rat can thiét cho sy phét trién va sinh trién cua cay, dic biét 1a xa
lach).

Water Quality and Food Safety in Aquaponics Fish and Vegetable
Production Systems - Chit lwong nwéc va an toan thwc pham vé rau va cé




trong hé théng aquaponics. Bradley ‘Kai’ Fox, Clyde S. Tamaru, James
Hollyer, Luisa Castro, Jorge M. Fonseca, Michele Jay-Russell, and Todd Low.
University of Hawaii at Manoa. International Aquaponicss Conference:
Aquaponicss and Global Food Security, June 19" 2013 [21]. Bai béo cao tap
hop nhitng bang chitng phan tich vé chat lugng nudc va van dé an toan thuc pham:
san pham rau va cé tir hé théng aquaponics. C6 150 mau bao gom: nudc, rau va céa
duge dem di phan tich. Két qua: chat luong nude dem di kiém tra ¢ phong thi
nghiém vé&i khuan Ecoli 57 — khuan gay ra bénh foodborne: nhé hon
100CFU/100ml — murc cho phép cé su hién dién cua E.coli 57 la <235CFU/100ml.
Cac mau rau dem di xét nghiém déu cho két qua am tinh voi khuan E.Coli 57 va
khuan Salmonella spp. C4 duoc phi 1é va kiém tra chat luong thit va su nhiém
khuan E.Coli 0157-H7 va khuan Salmonella spp. Két qua la thit c& am tinh véi
E.Coli 0157-H7 va khuan Salmonella spp.

Pa phan cac tai liéu c6 lién quan dén mo hinh aquaponics déu Ia nhiing
nghién ctru co ban vé tinh hidu qua cia md hinh so vai md hinh nudi ca hay trong
rau don 1&: tiét kiém chi phi thtrc dn, nguén nudc, giam thiéu tac dong 6 nhiém moi
truong. Bén canh dé, cac nghién ciru trén ciing dua ra cac thong sd ky thuat: loai
rau, ty 18 ca va rau,... dé nguoi dan co thé thyc hién md hinh cia minh tai nha. Tuy
nhién, md hinh nghién ctu & cac nuéc st dung hé thong bé composite va dat trong
chuyén biét cho aquaponics nén chi phi rat cao: 1 kg dat c6 gia thanh khoang 50,000
VND. Hon thé nita, da phan & cac nudc chi s dung ca 1o phi hay diéu hong la loai
ca chu yéu duoc str dung trong hé théng do dé nudi, it dich bénh va dé tiéu thy. Vi
thé, viéc dua ca 16c vao mé hinh 1a mot hudng di méi tich cuc ap dung tai Viét
Nam: tao nén ngudn thuc pham cé loc sach, han ché 6 nhiém méi truong do mo
hinh nudi cé I16c thai ra ngoai. M6 hinh aquaponics cua tac gia s dung nguyén vat
liéu 6 sin o dia phuong dé tao nén hé thdng loc va bé trong rau hiéu qua, chi phi
thap cho nguoi dan dé dang &p dung tai ndng ho hay mé rong quy mé nhu: ré luc
binh, mun dura, mat cua.

2.3. Tong quan vé cac do6i tweng nghién ciru
2.3.1. Gi6i thiéu chung vé c4 l16¢ den va ca diéu hong

2.3.1.1. Ca léc den (Channa striata Bloch, 1793)




Hinh 1. Ca 16¢ den Channa striata Bloch, 1793.

Lop: Osteichthyes

Bo: Perciformes

Ho: Channidae

Giéng: Channa

Loai: Channa striata (Block 1973)

Tén tiéng Anh: Snack head

Tén tiéng Viét: Ca 16c den [18]
M&éi truong soéng

C4 16¢c den (Channa Striata) 1a d6i twong c6 gi4 tri kinh té dugc nudi nhiéu &
Viét Nam va Pong Nam A. C4 c6 kich thudc 16n, sinh truéng nhanh, chiu dung
diéu kién khic nghiét ciia méi trudng (nude tu, duc, nong...) va co thé séng trong
ving nuéc nhiét do cao dén 39 - 40°C. Ngoai ty nhién cé 16¢ phan bd ¢ nhiéu loai
thuy vie nuée ngot, lo. Ching cd mat & sdng, kénh rach, ao, dam lay, rudng, dia...
Ca thich séng noi c6 thyc vat thay sinh (rong, ¢, béo...) dé thuan loi cho viéc rinh
va bat moi [18].

Ca c6 thé sng trong ca méi trudng nudc ngot va lo (8 - 12%o), pH thich hop
6,3 - 7,5. Ca thuong tr( an trong lam cay co [18].

Nhiét d6 phu hop cho ting trudng cua ca 25 - 30 °C.

Pic biét, nho vao cau tao thich nghi cia co quan ho hap, sy phét trién cia co
quan hd hap phu trén mang, ngoai viéc sir dung oxy co6 trong nudc, ca con co kha
nang 1dy oxy truc tiép tir ngoai khong khi [18].

Ca c6 thé song trong mdi truong chat hep, trong diéu kién nude do ban, nudc
tl, thiéu oxy. Day ciing 12 wu thé dé phat trién cac md hinh nudi thdm canh trong ao,
veo va bé bat.

Pic diém dinh duéng.




Ca& mai no st dung dinh dudng tir nodn hoang trong 3 ngay. Tu ngay tha 4 -
5, khi noan hoang da hét, ca bat dau an thirc an bén ngoai 1a cac loai dong vat phu
du kich ¢& nho vira vai ¢d miéng chung (luén trung, trung nudce) hay long do triang.
T 5 - 7 ngay sau ca co thé an trun chi hay thire an tong hop dang bt [15].

Khi ca 16c dat chiéu dai khoang 5 - 6 cm thi c6 thé ruot bat céc loai ca, tép
con ¢6 kich ¢& nho hon. Khi ca c¢6 chiéu dai trén 10 cm thi kha niang rinh bat moi rat
t6t va c6 tinh an nhu ca truong thanh [15]

C4 16¢ 1a dong vat an thit, ¢ tap tinh rinh bit moi. Trong diéu kién nudi, ca
quen dan véi viée an thirc an tinh, ca an thic n cong nghiép c6 o6 dam 40 - 45 %
dam [15]

Pic diém sinh truéng.

Giai doan nho, ca tang chu yéu vé chiéu dai. Ca cang Ion thi su ting trong
cang nhanh.

Trong tu nhién, stc 16n caa ca khong déu, phu thudc vao thic an sin co
trong thuy vuc, do vay ti Ié song trong ty nhién cua ca thap.

Trong ao nudi, c6 thirc an day du va cham soc tot thi ti I¢ sng cia ca cao va
dat trong luong trung binh 0,5 - 0,8 kg/con sau 6 - 8 thang (ca 16¢ den va 16¢ bong);
0,6 - 0,7 kg/con sau 3,5 - 4 thang (c& 16c méi tré va dau nhim) [15].

Phong tri mot s6 bénh trén ca l6c
Bénh do vi khuan: bénh 16 loét dom dé

Nguyén nhan: Do vi khuan Pseudomonas fluorescens gay ra.

Tri¢u ching: Ca it dn hodc bd an, boi nhd dau khoi mat nude, da sdm xuét
hién nhimg vét loét mau do trén da bung quanh miéng nip mang, nhiing vét loét
lang rong, vay rung, xuat huyét va viém, vét loét an sau vao dén xuong thit thdi rita
va chét.

Cach diéu tri: St dung lodine dé xtr li nudc sau d6 dung yuca dé chdng
stress cho c4, tily vao tinh trang bénh ctia ca ma sir dung thude: amox 30, Flo 200,
Enro 30, Doxy 30, Apaco, flodoxin, hoac két hop véi nhau theo hudng dan cua ki
thuat vién.

Bénh xuit huyét

Nguyén nhan: Do vi khuan Aeromonas hydrophyla gay ra.

Triéu chimg: Ca boi 16i khong binh thuong, da chuyén sang ma sim, xuat
hién mang do trén than, duoi, vay, mot s6 chd trén than bi hoai tir, mat md duc sung
phu co thé bi mu, co thé bj tudt nhét, gan than va lach bi sung to hoai tu.




Cich diéu tri: Xir li nudc bang lodine sau d6 dung yocca chdng stress. Cho
an Plodoxin, Doxy 30+Amox 30.

Bénh gan than mu
Nguyén nhan: Do vi khuin Edward siella tarda gay ra.

Triéu chirng: Ca bi bénh thuong an kém hodc bo an tuy theo tinh trang bénh
clia ca, xuat hién vét thuong trén lung sau d6 phat trién thanh khéi u rdng trong co,
hoai tir ving co, vay bi tua rach cé boi 101 kho khan, gan than lach cé nhiéu dém
tréng.

Cich diéu tri: Xt li nudc bang Iodin sau d6 dung yocca dé chdng stress cho
ca. Cho cé an: su dung Cefocin, Genxen, Iclatin, két hop véi bd sung Heliver,
Bloodcell, B-feed dé ting hiéu qua khang sinh va tai tao hong cau.

Bénh do ki sinh trung
Bénh san la

Nguyén nhan: Thuong do san 1la 16 méc Dactylogyrus va san la 18 moc
Gyrodactylus gay ra.

Triéu chirng: San ki sinh chil yéu trén vdy mang da cta c4, chiung dung céac
moc bam vao ki cha va t6 chire tuyén du cua san tiét ra men hialuronidaza pha hoai
té bao da mang ca lam tiét nhiéu dich nhon mau tring dyc can tré hoat dong ho hap
cta ca, viung da mang ca bi san ki sinh bi viém loét d& dang cho vi khuan nim va
mot so sinh vat khac xam nhép gay bénh, truong hop nhiém ning céc t6 chic té bao
sung to, xwong nip mang ciing phong 1én co thé thiéu mau giy yéu boi 16i cham
chap, ca it hoat dong thuong ndi 1én mit nudce dép khong khi hodc tap trung noi co
dong nudc chay tham chi mat dan kha nang van dong va boi ngira.

Cich diéu tri: Dung Bronota xtr 1i nuéc truong hop ca bi niang két hop véi
x0 ki sinh Praziquanta hodc Fenbendata.

Bénh trung banh xe

Nguyén nhan: Bénh thudng xuat hién & ao nudi mat do day va moi truong
ao nudi qua ban, tring banh xe c6 dang hinh tron ban kinh thay d6i 25 - 96mm khi
van dong chung qudy tron co thé nhu banh xe.

Triéu chirng: Tring banh xe ki sinh trén xoang miéng, da, gdc vay, khi mai
bi bénh ca tiét nhiéu nhét mau tréng duc, da chuyén sang mau xam cé cd cam giac
ngura ngay va thuong ndi 1én mat nudc, khi ca bi nang mat ) luong 16n trung banh
xe bam gan kinh bé mit ctia mang khién c4 bi ngdp do khong 1y du luong oxy
cung cap cho co thé,ngoai ra ching con pha hiy ciu trac ciia mang lam cho mang
c4 mét dan chirc nang ho hap, do mang bi kich thich nén tiét ra nhiéu chat nhét mau




trang duc, ca bi nang s& khong dinh hudng dugce hudng boi va tir tir chim xudng day
ao chét.

Ciach diéu tri: Giai doan c4 giéng rat d& bi nhiém trang banh xe nén dinh ki
xtr i phong bénh bang Iodin, cho in Praziquanta.

Bénh trung qua dwa

Nguyén nhén: Do nguyén sinh dong vat Ichthyopthirius multifiliis, trung
treong thanh co hinh dang rat giéng qua dua duong kinh co thé tir 0,5 - lmm & mit
bung phia trudc co thé c6 miéng hinh xodn ¢ 14 noi tring bam vao co thé ca.

Triéu chirng: Trung Ki sinh trén da, mang ,vay c4, trung bam tap trung thanh
ting hat 14m tAm mau tring c6 thé thiy duoc bang mét thuong, da va mang cé co
nhiéu nhét mau sic nhot nhat, ¢4 bénh ndi dau ting dan trén mat nude boi 1o do do
tring bam nhiéu & mang pha hoai biéu mé mang lam cé ngat tha, bénh thuong gip
va gdy chét nhiéu o c4 gidng.

Cich diéu tri: Xir li nudc bang Bronota.

Bénh giun san ki sinh trong rugt

Nguyén nhan: Cac loai giun dau moc giun tron san day chui vao rudt, 6ng
dan mat, tGi mat.

Triéu chitng: C4 hay giat minh boi 1o o ca cham 16n gdy yéu, giun san ki
sinh c6 thé gay tic rudt tic 6ng dan mat thung rudt gay chét ca.

Cich diéu tri: St dung Fenbendata cho an lién tuc 2 ngay [28].

2.3.1.2. C4 diéu hong (Oreochromis sp)

\ - Y 3
Hinh 2. Ca diéu hong (Oreochromis sp)
Nganh: Chordata
Lop: Actinopterygii
Bo: Perceformes
Ho: Cichlidae

Gidng: Oreochromis
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Loai: Oreochromis sp,

Tén tiéng Anh: Red tilapia

Tén tiéng Viét: Ca diéu hong, Ca r6 phi do

Cé4 diéu hong hay con goi 13 ca ro6 phi do 1a mot dang dot bién cua loai
Oreochromis.niloticus: vay c¢6 mau vang dam, vang nhat hay mau héng. Thinh
thoang c6 thé bat giap nhitng dém vay nau, den xen 13n véi vy mau hong hay vang
nhat.

M&bi truong séng.

C4 diéu hong c6 thé séng & cac loai hinh thuy vuc khac nhau: ao, hd, séng
sudi. Cé4 thich séng ¢ nudc ngot nhung ¢ thé phat trién trong méi trudng nuéc lo
man. Dac biét mot sb loai giong lai mai ¢o thé chiu dung duge d6 man 1én dén
30%o. Ca diéu hong co thé nudi xen véi cac loai thay hai san khac: ca chép, tom
hoac c6 thé nuéi trong cac mé hinh két hop véi lGa, bdn ban.

Ca diéu hong 1a mot loai ca nudc ngot, ca thich hop véi ngudn nudce c6 do
pH: 6,2 - 7,5. Nhiét do 25 - 30°C, oxy hoa tan >4 mg/l [2]

Pic diém vé dinh dudng.

Mang dic tinh cta ca phi nén ca diéu hong con ¢ kha ning cai thién moi
truong nudce ciing nhu 1am sach nén day ao thong qua dic tinh an thién vé thuc vat:
mun ba hitu co, t30.Bén canh d6 ca diéu hong con co thé an cac thirc an c6 ngudn
gdc tir thuc vat nhu cam, bap xay nho, ba dau, béo tam, rau mudng. Ca diéu hong cé
thé an nhiéu loai thirc dn khac nhau, ddy 1a dic diém thuan loi cho nudi tham canh.

Trong ao nudi hoic bang bé, c4 an thic an tu ché bién tir cac phu pham néng
nghigp, thic an vién (dam tur 20 - 25 %) [33].

Pic diém vé sinh truéng

C4 con dat trong luong tir 2 - 3g/ con sau 1 thang tudi. C4 dat trong lwong 10
- 12 g/ con sau 2 thang tudi.

Ca diéu hong dé quanh nam, ap tring trong miéng. CO thé wong cé con trong
ao hoac trong chau, 1ong. Trong ao, bé composite nudi theo mé hinh nuwdc xanh cai
tién sau 1 nam nudi, ca dat 200 - 500 g/con [17], khi nudi bé c& 16n nhanh hon (dat
trong lugng 200 - 500 g/con chi 7 - 8 thang).

Bénh trén ca diéu hong
Bénh nim thiy mi

Triéu chirng: Ca diéu hong von 1a loai ca chiu lanh kém, khi nhiét d6 nudce

ao xudng dudi 12°C kéo dai trong nhiéu ngay khi d6 c4 chui xudng day ao hodc
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nam siu day beé, khi d6 ca s& ngimg an va 1ap tirc bi nAm thiy mi tin cong, ca chét
va bi nAm hat hét chat dinh dudng nén ca ndi 1én mit nude, bang mat thudng cé thé
thiy nAm d3 bao boc thanh bui tring nhu bong quanh than ca.

Phong bénh: Ao hoic 16ng bé nudi phai dugc tay don ki sau mdi vu nudi,
lam tot cong tac ki thuat nudi nhu: dam bao ca khoe manh, khong bi xay xac va giir
moi truong nudce ludn sach, khi c¢o hién tugng bénh can cach li dé tranh hién tuong
lay lan.

Tri bénh: Tdm c4 bénh trong nudc mudi 2 - 3kg/100lit nudc trong 10 - 15
phut. Can cho c4 dn diy du cac chat, ting stic dé khang cho ca ngay tir diu mua
mua [35].

Bénh do ki sinh trung
Triéu chirng: C4 biéu hién ngira, hay nhay phong bét chot, boi 10 do.

Phong bénh: Tim ca thuong xuyén dé diét ki sinh tring dat biét 1a vao mua
mua va nude do.

Tri bénh: Ding CuSO, 25g/m® tim c4 10 - 15 phut hodc dung fomol véi liéu
0,15 - 0,2lit/m® tdm c4 trong vong 30 - 40 phit.

Bénh th6i mang

Nguyén nhan: Do vi khuan Myxococcus piscicolas vi khuan nay phat trién
manh & moi trueong c¢o6 pH: 6,5 - 7,5, nhiét do 25 - 35°C.

Triéu chirng: Ca bénh co d4u hiéu boi tach dan, boi 1o do trén mit nuée, kha
ning bat moi giam dén ngimg dn, cic to mang ca bi thoi nat, an mon rach nat, xuat
huyét théi rira va c6 16p bun dinh rit nhiéu bé mit xuwong nip mang bi xuit huyét,
an mon va co6 hinh dang khong binh thuong.

Phong bénh: Néu nudi trong ao thi can thuc hién tot khau chuin bi ao nuéi,
vét sach bun day ao, trong qué trinh nudi phai quan li tét moi truong dé han ché 6
nhiém hitu co thong qua viée quan 1i luong thirc dn, dinh ki thay nuée ao dé giir moi
truong trong sach,dinh ki xtr 1i méi trudng nuoi.

Tri bénh: Tron khang sinh vao cho an (doxycyline, amoxcyline, sulpha) liéu
luong 30 - 50gam/tan ca tri lién tuc 5 - 7 ngay va tam ki sinh cho c4,diét khuan
nuéc bang iodine.

Bénh sung phul va né mit do vi khuén Streptococus

Triéu ching: Bénh thuong xuat hién vao mua kho, bénh c6 nhiéu bién doi
tuy nhién théng thuong xuat huyét, sung trén da, miéng va & cac gc vdy, xoang
bung thuong chira dich d6, mat 16i xuat huyét.
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Phong bénh: Nudi mat do vira phai chon con gidng khoe manh quan 1i t6t
trong qua trinh cho an dinh ki bd sung vitamin C dé tang sitc dé khang cho c4, dinh
ki tim c4 vé sinh méi trudng nudc.

Tri bénh: Dung khang sinh dé tri bénh erythromycine 25 - 50mg/kg ca tri
lién tuc 5 - 7 ngay hodc dung doxyciline dé tri ca 30 - 50gam/1tan c4 lién tyc trong
5 - 7 ngay.

2.3.2. Gi6i thiéu vé rau xa lach xoong (Nasturtium officinale L)

Than cai non, mém, x4p dai 20 - 60 cm, mdi 16ng than dai 1 - 5 cm tuy thudc
rat I6n vao thoi tiét va su cham soc, mdi mat ¢ thé moc mot canh.

L& kép c6 3 - 9 14 phy, 14 dinh to nhét, Ia cai hinh tron nho mau xanh dam, ria
14 rang cua. Cai xoong thudc loai r& cham, c6 nhiéu r& phy ¢ dét than c6 thé hat
chat dinh dudng va néu dem trong s& thanh cay doc lap.

Cai xoong rat thich séng & noi nhiéu dat bun, séng dudi nude, d6 ngap
khoang 4 - 5 cm noi ¢6 dong nudc chay nhu ¢ dudi chan cua thac nude, muc nudc
sau thi than cai moc dai. Cay sinh truong tét ¢ nhiét d6 15 - 20°C, & d6 cao trén
1000 m so v&i mat nuéc bién (nhu ving Pa Lat).

Do pH cua dat thich hop nhat 6 - 7, khdng séng dugc trong dat phén, dat man
hodc dt cat trong mua nang. Cay rat thich 6 4m cao, can nudc tudi thuong xuyén
[14].

Hinh 3. Rau xa lach xoong (Nasturtium officinale L)

2.3.3. Cac thong s6 vé cac yéu mdi truwong trong ao nudi.
2.3.3.1. Nhiét d¢

Nhiét do thich hop nhat trong ao cho sy phat trién va ting truéng caa ca la tir
25 - 30°C. Nhiét do 1a mot yéu té diéu chinh ning suat vat nudi trong ao. Toc do
tiéu hda thirc an cta c4 ting 1én rat manh khi nhiét d6 ting (trong khoang thich
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hop). Nhiét do con anh huéng gian tiép téi suc khoe vat nudi vé phuong dién bénh
truyén nhiém va kha nang gay bénh ciia mam bénh.

Nhiét d6 con tac dong téi cac thdng sb chit lugng nude. Bén tée do va trang
thai can bang cua phan wng hda hoc, dén kha ning hoa tan va bdc hoi cac loai khi.
Nhiét d6 ciing tac dong dén qua trinh sinh hoa ciia dong thuc vat thaty sinh va ching
tac dong lai moi truong nudc [22].

2.3.3.2. pH

pH khi qua cao hay qué thip 1am thay d6i d6 tham thau cia mang té bao dan
dén 1am réi loan qua trinh trao d6i mudi - nudc gitra co thé va moi trudng NgGoai.
Anh huéng gian tiép 1a khi pH cao thi 1am ting tinh doc cua NH; trong moéi trudng
va khi pH giam s€ lam tang tinh doc ctia H,S trong mai truong.

Bang 1. Anh hwéng cia pH 18n tdm ca
pH Anh hwéng
4 Piém chét acid

4-5 Tom cé khong thé sinh san
5-6 ToOm ca phat trién cham
6-9
9

TOm cé phat trién tét nhat
-11 T6m cé phét trién cham
11 Diém chét bazo

Khi pH thap (pH <5) s& lam giam kha nang van chuyén oxy ciia hemoglobin,
hau qua 12 mang tiét ra nhiéu chat nhay, da va phan ngoai co thé tiét ra nhiéu nhét,
mét sé viing da trd nén do, dong thoi 1am giam kha niang dé khang cua ca dbi véi
bénh.

pH cao (pH >9) ¢ ché qua trinh bai tiét cht thai chira nito, do ammonia
phia ngoai mang ton tai ¢ trang thai trung hoa lam giam thé nang khuéch tan cua
ammonia tir trong co thé ra ngoai. Tir d6 wc ché qua trinh sinh niang luong trong hé
than kinh trung wong, 1am cho vat nudi cham Ion, bé an.

Ngudng pH thich hop nhat cho t6m ca nudc ngot tir 6 - 9 va sy bién dong pH
trong ao dao dong trogn ngay khéng duoc vuot qua 1 - 2 don vi [22].

2.3.3.3. Oxy hoa tan

Tat ca cac qua trinh séng caa sinh vat duge dam bao boi su trao doi ning
luong, ma ddi voi sinh vat, chat duy nhat va khdng thay thé 1a oxy. Su khuéch tan
oxy tir khong khi vao nuéc phu thudc vao dién tich mat thodng va &p suat khong
khi. Do qua trinh quang hop cua thyc vat thay sinh thai ra.

Qua trinh tiéu hao oxy do hd hap cua sinh vat, 1&n men va phan huy cac chat
hitu co trong nudc va nén day ao, oxy hoa cac chit khir vo co nhu Mn**, Fe**, H,S
va cé4c hop chit nito
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Su bién dong cua oxy trong nuéc phu thudc vao:

- Theo chu ky ngay dém, chi phéi quy luat nay Ia thoi tiét va mat do tao
trong ao nuoi.

- Trong thoi gian nudi, chi phdi quy luat nay 1a mat do tao trong ao nudi, su
tich twu cac chat thai va ché do quan 1y ao.

Khi ham luwong oxy thap dan t6i hai qua trinh sau:

- Kim ham téc d tang trudng cua vt nudi: Trong ao nudi c6 ham luong oxy
thip thuong xuyén, vat nudi hoat dong yéu, luong thirc an do chung st dung giam,
giam sinh trudng, nhay cam hon véi cac loai bénh, tham chi ¢6 kha ning chét ngat
(0,< 0,5 mg/l).

- Thuc day sy xuét hién doc té véi thiy sinh vat trong mdi truong nuéc 1a
yéu to quyét dinh dang ton tai va diéu kién chuyén dich cia mot sé hop chat trong
moi trudng nudc qua dién thé oxy hoéa khir ciia no. Khi ham lwgng oxy hoa tan cang
thap thi dién thé oxy héa - khir ciia nudc cang cao.

Ham lugng oxy thich hop nhat cho ca phat trién la tix 4 - 5 mg/l [22].

2.3.3.4. Pj kiém

Do kiém cua nude duoc hiéu 1a kha nang thu nhan acid cia nudc do su ¢6
mat cua cac bazo. Bazo chu yéu trong nuéc thudc nhiéu thanh phan khac nhau:
hydroxide (OH"), HCOj'(Bicarbonate), CO5 (Carbonate), PO, (Phosphate), HSIO3
(Silicate), NH; (Amonia). Tong ham luong bazo trong nuéc tinh bang mg/l caa
CaCO; la tong do kiém.

Do kiém quyét dinh tinh dém cia nudc [22].

2.3.3.5. Nitrite (NO,)

Nitrite c0 thé tich ty toi ndng d6 1 - 10 mg/l hodc cao hon trong cac ao nudi
thity san dudi nhitng diéu kién nhat dinh

Ammonia (NH;) chuyén sang nitrite duéi tac dung cua vi khuan cé dinh
nitrite vai su ¢ mat cua oxy.

VK nitrosomonas

NH," +0, » NO,” +2H,0.

Khi nitrite duoc c& hap thu, n6é két hop véi hemoglobin thanh
methemoglobin

4HbFe’*0, +4NO, +2H,0 —— 4HbFe*'OH +4NO; +0;,

Methemoglobin tao thanh khong cé kha ning két hop véi oxy. Nhu vay doc
tinh caa nitrite din dén Iam giam hoat dong cua hemoglobin hoac thiéu mau chuc
nang. Mau chira s6 lwong déng ké c6 chira methemoglobin c¢6 mau nau: “bénh mau

nau” ¢ Cca.
Bén canh d6 nitrite con 1am ting tinh man cam cua ca ddi véi cac bénh do vi
khuan.

15



Viéc xac dinh ndng do nitrite cho phép & mic cao nhat trong nuéc ao thi rat
kho do tinh doc cua nitrite lién quan dén nong do oxy hoa tan va nhiéu yéu té khéc.

Nong do nitrite cho phép trong ao phai thip hon 10 mg/I (khoang 0.3 mg/l &
dang N- NO,: cac bo kit/ test dugc do 1a do N- NO,) [22].

2.3.3.6. Amonia (NHs)

Amoniac dugc hinh thanh trong ao do sy phan huy protein trong thirc an
thira, chat thai vat nudi va xac chét thuy sinh vat. trong nudc ammonia ton tai dudi
2 dang ammonia tu do (NH3) va ion (NH,4") trong trang thai can bang phu thudc vao
pH va nhiét do:

NH; + H,0O = NH," + OH’

Ham luong amoniac cao rat nguy hai cho tdm, ca. Toém, c& c¢d kha ning chiu
dung duoc mot mirc do amoniac tiy thudc vao tudi va trong luong co thé.

Ham luong amoniac phu thudc vao pH: lugng khi amoniac tang lén ty 1€
thuan véi pH va nhiét d6. Boc tinh cta amoniac sé cang tang khi pH cao va ham
lugng oxy giam.

Téc dung doc hai cia NH; ddi voi ca 1a khi ham lwgng NHj; trong nuéc cao,
c4 kho duoc bai tiét NH; tir mau ra moi trudng ngodi. NH; trong mau va cac md
tang lam pH mau ting dan dén rdi loan nhirng phan tng xdc tac cia enzyme va do
bén vitng cia mang té bao, 1am thay doi d6 tham thau caa mang té bao dua dén ca
chét vi khong diéu khién duoc qua trinh trao doi mudi giita co thé va moi truong
ngoai. NH; cao ciing 1am ting tiéu hao oxy ctia mé, lam ton thwong mang va 1am
giam kha nang van chuyén oxy caa mau.

Kha niang chiu dung ham luong ammonia khac nhau tuy theo loai, diéu kién
sinh ly va céc yéu t6 mdi truong. Nong do gay chét dbi voi ca & vang nhiét doi ¢
thoi gian tiép xdc ngan (24 - 96 gio) khoang dao dong 0.4 va 2 mg/l NH,.

Bang 2. Gia tri pH, ty 1&8 NH; va nong dé tong amol can thiét dé cho ra 0.4mg/I
pH %NH; Nong d$ tong dam amol

(mg/l)

7 70 57.14
7,5 2,22 18,02
8,0 6,55 6,11
8,5 18,40 2,17
9,0 41,23 0,97
9,5 68,21 0,59

10,0 87,52 0,46

Do pH c6 chu ky bién dong theo ngay va dém nén ham lugng NH; thay doi
lién tyc. Tinh doc cuia ammonia d6i vai thuy sinh vat thuong thé hién qua viéc giam
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téc do tang truong thay vi chét. Ham luong NH; thich hop trong nudi thuy san phai
thap hon 0,02 mg/1 [22].

2.3.3.7. Hydrogen sulfide (H,S)

Sulfide & san pham ion héa caa H,S va tham gia vao su can bang:

H,S=HS +H"

HS =S% + H"

pH anh huéng dén sy phan bé cua tong sulfide trong cac dang: H,S, HS
vaS¥Dang H,S rat doc dbi voi thay sinh vat, cac dang ion thi khong doc. Ty 16 H,S
giam khi pH tang.

Ham lugng H,S cho phép trong nubi thuy san phai nho hon 0,003 mg/I1.

Nong do H.S tir 0.01 dén 0.05 mg/l c6 thé gay chét thay sinh vat [22].

2.3.3.8. Chu ky N,

Déi v6i ao nudi ca 16c hay ca diéu hong do qua trinh cho an din dén thic an
du thira, lwong phan ca thai ra nhiéu lam chat luong nudc trong ao do, cac yéu td
moi trudng ting cao nhu NH;, NO, 1am cho ca sé bi bénh (nhu bénh nam, ki sinh
tring, vi khuan) va ca sinh truong va phat trién cham. Chinh vi thé khi ca bi bénh va
nuée do, cac to moi trudng cao bat budc ching ta phai thay nude thuong xuyén.

Con dbi véi md hinh aquaponics thi thirc an du thira va lugng phan ca thai ra
s& dugc chu ky nito chuyén hda thanh nhiing chat dinh dudng c6 lgi cung cap cho
rau va tra lai nuéc sach cho ao c4, ca sé sinh truong va phat trién tot.

Chu trinh caa nito bat dau tir qué trinh quang hop va dugc két thic bang su
phan hay xac dong, thuc vat thuy sinh. Trong chu trinh d6 nito chuyén tir hiru co
phtic tap sang vo co don gian. Qua trinh chuyén nito tir hitu co phuc tap sang vo co
don gian duoc goi la sy hoa sinh. Nho ¢6 qua trinh nady ma cac muéi dinh dudng
dugc bd sung lién tuc cho ao.

Vi sinh vat giit vai trd cuc ky quan trong trong hé théng loc sinh hoc. Céc vi
khuan s& phét trién manh trong cac bé trong rau va giup chuyén hoa cac chat thai tir
ao nudi ca thanh dang dinh dudng phu hop cho cay trong phat trién.

7/

SO ) NH, A ¢ " NO, 3 ¢ b NO4

]

Nitrosomonas Nitrobacter

Hinh 4. Chu trinh chuyén héa Nito [32]

C6 hai loai vi khuan tham gia vao qua trinh chuyén héa chat thai tir c4 thanh
chat dinh dudng cho rau 1a Nitrosomonas s& chuyén héa amonia thanh nitrite.

17



Nitrite sau d6 s& dugc chuyén hoa thanh nitrate nho vi khuan Nitrobacter, sau d6
rau ¢6 thé hap thu nitrate dé phat trién va sinh trudong.
Cac thong s6 moi truong thich hop cho vi khuan Nitrosomonas va
Nitrobacter phat trién:
Bang 3. Thong s6 méi trudomg thich hep cho vi khuéin Nitrosomonas va
Nitrobacter phat trién

Yéu t6 Khoang thich Phat trién tot nhat
hop Nitrosomonas Nitrobacter
pH 6,0-8,5 72-178 72-82
Nhiét d$ (°C) 17 -34
4,0-8,0

Oxy hoa tan
(mg/l)

Bang 4. Khoang thich hep ciia cac yéu té chat lwgng nwéc

Yéu to M0 ta Khoang thich  Biéu hién khi Chu thich
hop diéu kién xau
Oxy hoatan  Ham lugng > 4 Candi ddu ngép Cé cham 16n
(mg/l) OX),/ trong khi,trén mat
nudce nudc
Nhiét do Nudc nong 25-32 Nuéc quanong  Nhiét d6 cao dan
(°C) hay lanh ca sé ndi lén tang  dén thiéu oxy
mat
pH Chi mtrc do 6,0-9,0 Nudc bi phen, pH thap lam ting
phén hoac do phiéu sinh vat tinh doc cua kim loai
kiém ctia (tdo...) khong nhu Kém, Dong va
nuée phat trién Nhom. pH cao lam
tang tinh doc cua khi
NH;
Do kiém Chi kha ning 25 - 250 Phiéusinh vat  pH bién dong 16n
(mg CaCO4/l) ha phén cua phat .t‘rién kérr}, khi d6 kiém thap
nudc do kiém sé thap
Khi doc NH;  Dang ddc cia 0,02 Ca cham 16n pH va nhiét do cao
(mg/lit) chat dam lam tang tinh ddc
trong nudc cua NHj3
Mot dang <0,1 Ca cham 16n Ham luong Nitrite
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doc khac cua cao gdy bénh mau

chat dam nau
trong nudc
H.S Sinh ra ¢ day <0,0001 Nudc c6 mui Gay doc cho tat ca
(mg/l) ao trong diéu trtr,ng thui; ca dong vat thuy sinh
kién thiéu chét hodc cham
oxy lon

3. Muc tiéu ciia deé tai
- Xay dung md hinh nudi trdng thiy san va rau sach theo hudng bén virng,
than thién vai moi truong.
- So sénh hiéu qua hai mé hinh thay san két hop: ca 16¢ (Channa sp) + rau xa
lach xoong (Nasturtium officinale L.) va ca diéu hong (Oreochromis sp) + rau xa
lach xoong (Nasturtium officinale L.).

4. P6i twong, pham vi va phwong phap nghién citu

- P6i tugng nghién ciru: Ca 16c va ca diéu hong duoc nudi trong hé théng
aquaponics: ao noi 16t bat + trdng rau xa lach xoong.

- Pja diém nghién ctru: Trai thuc nghiém Thuy San nudc ngot - B6 mon
Thuy san - Khoa N6ng nghiép Thay san - Pai hoc Tra Vinh.

- Pham vi nghién ctru: nghién ctu tng dung thuc nghiém.
- Thoi gian nghién ctru: 10/2014 -10/2015
5. Noi dung trién khai nghién ciru
- Nubi ca trong mé hinh ao noi c6 phi bat (ca 16¢ va ca diéu hong).
- Trong rau xa lach xoong trén bé.
6. Y nghia khoa hoc ciia dé tai

- Xay dyng md hinh nudi trong thiy san va rau sach theo huéng bén viing,
than thién vai moi truong.

- Pua c4 16c thanh ddi tugng nudi quen thudc trong md hinh quaponic. Tir
thanh céng ciaa md hinh tién dén ung dung nudi c& I6¢c theo md hinh xanh sach,
giam chat thai ra bén ngoai moéi truong.

- Pé xuat mé hinh san xuat thuyc pham an toan theo quy mé vira va nho cho
cac ho dan ving vén do thi, cac ho gia dinh c6 it dién tich dat canh tac.
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PHAN VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1. Vat liéu va phwong phap nghién ctru

3.1.1. Vat liéu nghién ciru

Céan 5kg; can rau Céc bo test: pH, NH3, NO,, H,S, DO, kH
Chai cé Nhiét ké
C4 16¢ va ca diéu hdng Mun dira
Géc rau xa lach xoong Ong dan nuéc (PVC)
Bat phu hai da Ré lyc binh
Tre Phan hiru co
Mdéy bom nu6c Soi1, da mi
Khac....

3.1.2. Phwong phap nghién ciru
3.1.2.1. Bo tri thi nghiém

Ca bot dugc mua vé tir trai gidng o Pong Thap va An Giang dugc bd tri
wong trong véo va duoc tap cho quen dan véi thire an cong nghiép dén khi ca co
kich ¢& 5 - 6g/con thi tién hanh bé tri thi nghiém. Ngay bét dau bé tri thi nghiém:
4/4/2015.

Thi nghiém bao gom nim nghiém thirc khac nhau, dugc b tri hoan toan
ngau nhién, mdi nghiém thic 13p lai ba lan.

Nghiém thac 1(NT1): c& 16c + rau xa lach xoong

Nghiém thtrc 2(NT2): ca diéu hong + rau xa lach xoong

Nghiém thtrc d6i ching 1(PC1): ¢4 16c

Nghiém thtrc d6i chimg 2 (PC2): c4 diéu hong

Nghiém thtre d6i ching 5: rau xa lach xoong trdng trén ludng dat

Céa dugc dua vao bé 16t bat bd tri thi nghiém: ca 16¢c c¢6 trong luong trung
binh 5,74 g/con va ca diéu hong c6 trong luong 5,59 g/con. Mdi loai ca duoc bd tri
trong ao ndi c6 phu bat véi mat do 70 con/m? va hé théng khong bé tri sut khi. O hé
thdng aquaponics nudc trong ao dugc bod sung thém khi lwong nudc that thoét do
bdc hoi.
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O nghiém thirc dbi chung: ca duoc nuéi trong bé véi thé tich 1a 1m? vai tha
v6i mat do 70 con/m?. Nuée duoc thay khi cac yéu té méi truong bat loi cho ca.

’ W“an**""‘
A 4 " -

7~

Hinh 6. Hé thong bé tri thi nghiém
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Ao 1(ca loc + rau xa

lach xoonq)

Ao 2(ca loc + rau xa

NT1

lach xoong)

Ao 3(caloc + rau xa

Bé 1(c&
16¢)
Bé 2(c4
, NTDC1
16¢)
Bé 3(c&
16¢)
Bé 4(cé
diéu hona)
Bé 4(c4 NTDBC2
diéu hona)

lach xoong)

A0 4 (ca diéu hong +

rau xa lach xoong)

A0 5 (ca diéu hong +

NT2

rau xa lach xoong)

Bé 4(cé
diéu hong)

A0 6 (ca diéu hong +

A

rau xa lach xoong)

Hinh 7. So' @b bé tri thi nghiém
3.1.2.2. Thiét ké ao nudi ca
a. Chuan bi ao

Ao ndi: 3 x4 m, myc nudc 1- 1,2 m. Ao duoc che chan bang bao cat va dugc
pha 1én bai 16p bat hai da.
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Hinh 8. Ao ndi

/Dénh thude tim (2 mg/1)

b. Chuan bi ngudn nwéc

[

A\ 4

Bé chtra N
A0 nudi

Ao/sdng nudc

tdi loc
Hinh 9. So' db vé quy trinh xir Iy nwéc

Ngudn nuée 14 nude ao/ song dd qua xir 1i bang thude tim. Nuéc ao/ sbng
duoc bom tir s6ng 18n bé chaa sau d6 danh thudc tim véi ndng d6 2mg/l tly thudc
vao luong phu sa trong nudc ma c6 thé danh thudc & nong do cao hon, sau 5-7 ngay
dé cho nudc trong tré lai thi dung may bom chim bom vao ao nudi.
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Hinh 10. Xi ly nwéc

3.1.2.3. Chon tha gidng va chim séc quan ly ao nudi

a. Chon va tha giong

Hinh 11. Chon va tha giong ca

Chon con gidng khoe manh, khéng bi bénh va di tat, di hinh..

Ca da duoc uong dudng trong veo tai trai thuc nghiém dén giai doan ca dat
trong luong trung binh tir 5 - 6 gram/con va tap cho ca an tir ¢4 tap xay nhuyén, ca
tap xay nhuyén két hop véi thirc an cong nghiép va cudi cing 1a dén sir dung hoan
toan bang thire an cong nghiép.Tha ca vao lic chiéu mét va tha ¢ dau hudng gio.

b. Cho an

Str dung thtrc an cong nghiép c6 d6 dam la 35 - 40% dam, khi ca con nho cho
an 5 - 10% trong luong than/ngay, ddng thoi trong qua trinh cho in ta bd sung thém
vitamin C dé gitip cho ca tang stc dé khang va séng tét hon.

C4 dugc cho an ngay 2 cit: sang 7 gid va chiéu 17 gio.
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Bang 5. Khau phan thire in cia cé 16c (% so véi trong lwong ca tha nudi) [1]

Trong lweng ca gidng Khau phan thic in

(g/con) (%)
<10 10 - 12
10 - 20 8- 10
20 - 30 5-8
30 - 50 5-8
50 - 100 5-8
> 100 5

Céch tap ca an thirc an cong nghiép
*Giai dogn tdp dn 1

Tap cho c& quen véi mui vi thie dn cong nghiép: Ca gidng méi tha khau
phan thire an hang ngay bang 10% trong luong than phdi tron theo ti 1 70% cé tuoi
+30% thirc dn cong nghiép. HAN hop thirc dn xay nhuyén duge cho vao san dé cé
vao an. Mdi ngay ting 10% thirc dn cong nghiép cho dén khi dat ti I 50% ca tap+
50% cam cong nghiép thi chuyén sang tap an thic an dang vién.

*»Giai doagn tdp an 2

Sau khoang 5 ngay tap an, ca quen vai mui vi thir an cong nghiép thi tap cho
ca an thire an dang vién.

Céch thuc hién: tron thém 5% thirc an cong nghiép dang vién (trong tong
lwong thirc an hang ngay) ban dau thic dn dugc ngdm nudce trudc cho mém rdi tron
chung véi hon hop thie dn d xay nhuyén cua giai doan tap an 1. Hon hop thuc in
trén duoc rai xudng san cho ca an. Ban dau ca c6 thé chua quen c6 thé nha céc hat
thirc an vién ra, trudng hop nhu vay phai tap véi ti 1& phi tron nhu trén 2 - 3 ngay
nita cho dén khi c& khong con nha thirc an vién ra thi thoi. Nhitng ngay sau do thi
luong thirc an vién tiép tuc ting 1én, dong thoi thoi gian ngdm nude ciing ngin dan
cho dén khi khdng ngam nita (cho cé an quen véi thirc an vién ciing) khi thay ca da
hoan toan quen véi thirc n vién thi chuyén hoan toan sang cho in thirc 4n vién cong
nghiép.
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“*Giai doan cho an hoan toan bang thirc dan vién

Tir thang thir 2 dén khi thu hoach ca da quen véi thire an vién thi cho an hoan
toan bang thirc dn vién khau phan cho in dao dong tir 5 - 3% trong lwong than tay
giai doan phat trién cua ca. O giai doan nay thirc an duoc rai truc tiép xudng ao cho
ca an, khong con cho an trong san nira.

c. Cham séc va quan ly
Quan sat kha ning bat moi va boi 16i cua cé.

CAac yéu t6 méi truong : pH, nhiét a6, NHs, NO,, DO, H,S theo ddi thuong
Xuyeén.

Déi v6i pH ngudng thich hop tir 6 - 7,5 trong d6 ca 16c pH dao dong tir 6,3
- 7,5, ¢4 diéu hong pH tix 6,2 - 7,5. pH giit vai tro cho su ting truéng cua ba sinh
vat quan trong d6i voi mé hinh: rau, ca, va nitrat vi khuan. Cac vi khuan nitrat vo
hinh déng mot vai tro quan trong chuyén d6i chat thai amoniac, d6 1a chét gay doc
cho ¢4, no6 tao thanh nitrate nitrogen, ma khong phai 1a doc hai & mac d6 phd bién
VA Nguon cung cap nito 1a chat dinh dudng can thiét cho thyc vat. Qua trinh nitrat
hoa san xuat ion hydro 1am giam pH nudc. Pé ting d6 pH can bd sung canxi hoic
kali hydroxit. Néu d6 pH 6n dinh, sy khir nito c6 thé xay ra & dau do trong hé thdng
s& dan dén c6 mui hoi.

Oxy hoa tan ngudng thich hgp > 5 mg/l, trong d6 ca 16c ¢6 DO 1a > 3 mg/l;
ca diéu hong c6 DO 1a > 4 mg/l. Nudc chay 1a co ché cung cap oxy cho hé thong va
loai bo chat thai trong qué trinh nudi. Oxy hoa tan trong nudc phu thudc vao nhiét
d6, mat do tha. Duy tri mirc DO cao trong nuéc 1a vo cing quan trong dé ca phat
trien t6i wu.

Nhiét d¢6 nuéc 1a rat quan trong cho sy sdng cua c4. Su giam hoic ting nhiét
d6 qua 16n co thé gay ra tinh trang séc, c6 thé gay chét ca. Mdi loai ca c6 mot pham
Vi nhiét do khéac nhau, va tuy thuoc vao khi hau noi d6. Nhiét d6 ngudng thich hop
cho hé théng 1a 25 - 30 °C, trong d6 nhiét d6 ca 16¢c va c6 diéu hdng 1a 25 - 30 °C

Do kiém giir vai trd quan trong trong viéc duy tri hé dém cia mdi trudng
nuée, ddng thoi han ché duoc sy bién dong thdp nhat caa ao nudi, cac chat doc co
sin trong ao tac hai dén ca. B kiém thich hop trong ao dao dong tir 70 - 200
mgCaCOa/L [18].

NH; duoc hinh thanh trong ao do sy phén huy protein trong thirc an thura,
chat thai tir c4 va xac chét thay sinh vat. Do d6 khi NHj; ting s& anh huéng dén qué
trinh sinh truong va phat trién cua c4, tham chi ¢ thé gay chét ca. Cho nén ham
lugng NH3 thich hgp duy tri trong moéi truong nuéce la 0,13 mg/l [17].
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Khi trong méi truong nude ton tai NO, nd s& giy doc cho cé, con ddi voi
cay trong gay ra thdi ré. Cho nén ham luong NO, duy tri tét nhat méi trudng nudc
la nho hon 1 mg/1 1a thich hop cho cé nudi va cay trong.

Trong sudt quéa trinh nudi nudc s& duoc cham thém (nudc lay tryc tiép tir
song va dd qua khau xir 1), do nudc sé bi bdc hoi va hao hut trong suét qua trinh
nuoi.

Trong luong, chiéu dai ca dugc kiém tra hang thang: 100 con c&/ ao/ loai
duoc lya chon ngau nhién.
3.1.2.4. Thiét ké bé trong rau

a. Hé théng bé rau

Bé trong rau c6 pha bat dugc nang d& bang khung tre va cay dau: chiéu dai
6m, chiéu rong: 2m. Try dung : 40 cdy cd chiéu dai 1a 2m chdn sau xudng 0,5m.

Pé thu nudc tir bé loc sinh hoc tra lai cho ao ¢, ta st dung bat tring thu
nude, nudc tir bé rau chay xudng bat va theo dng nhua (c6 duong kinh 60mm) chay
Vé ao CA.

Hinh 12. Gia d& cia hé théng loc sinh hec

b. Gia thé trong rau
Puoc chia thanh nhiéu 16p loc sinh hoc

Lop da 4x6 va 1x2 thi dugc ngdm trong bé co6 hoa tan chlorine (danh
chlorine 13 0,5 kg/m® nudc), ngdm vai thoi gian 14 2 - 3 ngay sau d6 xa nudc nhiéu
lan cho dén khi hét mui chlorine 1a duoc.
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Hinh 13. Ngam chlorine da (4x6 va 1x2)

Lép ré luc binh thi dwgc cat Iy ré, sau d6 rira bang nudc sach nhiéu lan roi
dem phoi ning cho khé, trudc khi dem vao hé thdng loc thi ta tién hanh xit nam (dé
diét ndm dong thoi tang d6 am cho ré).

Hinh 14. Xir Iy ré luc binh

Lép mun dira va mun cwa thi duoc ngdm trong bé composit khoang hai tuan,
xa chat chét trong mun dira va mun cua 2 1an/ ngay. Cho dén khi thiy hét nuéc chat
réi dem mun dira va cua di phoi nang cho kho. Tiép dén, dem tron voi da xay
nhuyén vai ti 1& 1a 1:3 (mot bao voi véi ba bao mun dira, mat cua), roi tiép tuc quy
trinh ngam va xa nuéc trong vong mot tuan. Sau do ta tién hanh xit nim. Ty 18 tron
mun dira va mun cua la 1:1.
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Hinh 15. Xi ly mun dira va mun cwa

Lép da mi cling ngdm trong bé composit ¢4 hoa tan chlorine (liéu lwong la
0,5 kg/m® nuéc). Sau d6 xa nudc nhiéu lan cho dén khi hét mai chlorine 1a duoc.

Sau d6 ta s& dung thung xp dé xép gia thé vao, dau tién ta 16t 1 16p ludi
dudi thung mut, sau d6 xép 16p da (4x6) vao khoang 3 cm, rdi téi 16p da (1x2) c6 do
day la 3 cm va lot trén mat 16p da (1x2) 1a 1op vai mang, tai [6p luc binh la 3 cm,
tiép dén I6p mun dira va mat cua 1a 10 cm, cudi cuing 1a phi nhe 16p da mi.

Hinh 16. Céch sip xép céc 16p tao nén gia thé trong rau - hé théng loc nwéc
cho ao
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3.1.2.5. Trong va chim séc rau: rau xa lach xoong
a. Tréng rau xa lach xoong

Hinh 17. Rau xa lach xoong

Géc rau dugce dit mua tir Binh Minh, Vinh Long. Géc rau khi mua vé duoc
phan loai bo cac gdc rau xau va dé trong mat cho dén budi chiéu mat.

Céch trong rau: dung chiéc diia xdm nhe mot 16, khoang cach giira céc 15 1a
7- 10 cm dé cho rau phét trién nhanh va tot hon.MJdi 16 ta dat khoang 3 - 4 géc rau,
ta dat goc rau minh da chuan bi san vao 15 vira xdm (chl y phai dat 1am sau tranh
cho gdc rau bi dap s& lam cho rau bi Gng va khong ra ré). Nén trong rau vao budi
chiéu (khoang 16h). Sau khi trong rau xong ta cho hé théng chay tudi swong qua
mot lan (10 - 15 phat) ldc nay 16p gia thé mun dira va mun cwa am gidp cho rau ra
ré nhanh hon.

Hinh 18. Tréng rau

Thoi gian thu hoach rau sau 45 - 60 ngay sau khi trong. Sau khi cét rau qua
mét lan thi khoang 20 - 30 ngay sau ta c6 thé thu hoach lan tht hai.
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b. Lwgng nwéc twoi cho rau:

Tuy thudc vao diéu kién thoi tiét, toc d6 16n cua ca va mat do rau

Ca va rau con nho: Iugng nude tudi 10 -15 % / ngay.

Ca trén ba thang tudi: tudi 20 - 25 % / ngay.

Cach tuédi:tudi dang phun swong 1én 14 tudi tu dong (15 phat/ 1an)

c. Thiét ké hé théng phun nwéc cho rau:

Str dung ng nhua PVC véi dudng kich 21 mm, 34 mm, dudng kinh 42 mm
mdi éng dai 4 m.

Dung ludi cua sit cat 5ng nhya (d=21 mm) véi chiéu dai 1a 17 cm, mdi bé ta
s& cat 24 6ng (gom 21 éng dtng va 3 6ng nam ngang). Sau d6 ta dung khoan vdi
miii khoan 1a 1,2 mm va 1,5 mm, ta dung miii khoan 1,2 mm khoan mot géc 45 do
xung quanh éng nhya (dang hinh elip), khoang cach giira cac 16 1a 0,5 cm va ta
khoan tir 45 - 50 15 va 4 15 16n voi miii khoan 1,5 mm dé giGp cho qué trinh dng tat
ngén va nudc s& phan ra tir 16 16n gidp rau hap thy tét hon.

Hinh 19. Ong nwéc 21 mm Hinh 20. Ong nwéc 34 mm

Sau d6 ta s& dung dau bit cua éng 21 mm day 1én dau ong giup cho nudéc
phun déu ra céc 18.

Ké dén dung ludi cua sat cit tiép dng 34 mm voéi kich thuéc 1a 45 cm, mdi
gian 1a 20 éng, véi 22 chir T (34/21) va hai co giam (34/21). Bé duong éng ding
vitng khong bi gi6 1am nga nén gan ba chit T (34/21) dang nim ngang.
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Hinh 21. Hé théng twéi nwéc tw dong

Dong thoi nude dugc lay tir ao 1én gian rau qua may bom nuéc mot ngua

Hinh 22. May bom nwéc

d. Nghiém thire rau xa lach xoong d6i chirng

Ta chuan bi ludng trong rau: gdm cé ba ludng, mdi ludng c6 dién tich: 1x3m.
Trudc tién ta don co xung quanh cho sach.

B4 tri gia thé: trudc tién ta lam cho dit toi xdp co d6 day khoang 10 - 15 cm
va ding cudc tan ra cho déu 1én ludng da chuan bi san, ké dén d6 I6p mun dura va
mun cua di tron déu (co6 d6 day khoang 30cm) va I6p cudi cing 1a ta rai mot 16p
mong dat, roi pha I18n 16p ré luc binh hoic rom gitp git 4m va khong lam troi hét
dat.

Trong rau: mdi lubng nhu vay ta trong khoang 4 16, ta ciing trong bang géc
rau xa lach xoong, mdi 16 nhu vay ta trong 3 - 4 gbc, khoang céach giira cac 16 13 7 -
10 cm.

Dung ludi dé lam mai che cho rau, khoang cach mai che khoang 1m.

Luong nudc tudi cho rau: ta tugi khoang bon lan/ 1 ngay. Ta tudi nuéc quan
st thiy nudc tham déu nudc 1a duoc.
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Hinh 23. Rau xa lach xoong trong déi chirng

3.1.2.6. Hé théng aquaponics

Pau tién nudc thai tir bé ca (phan ca va thuc an du thua) 1a ngudn dinh
dudng s& duoc dem tudi 18n bé rau, luc nay bé rau hoat dong nhu mét hé théng loc
sinh hoc s& hap thu chit thai tir ao c4, ddng thoi tra nuéc sach lai cho ao c& va vi
khuan cé dinh dam tir r& hap thu toan bo khi nitrate tir a0 ¢4 tao thanh méi trudng co
loi cho ra

Man dira va tro trdu Ré& luc binh

Séi min

Da nhd

Hé théng bom nuée 16n bdn rau

Hinh 25. Hé théng aquaponics
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3.2. Cac chi tiéu theo doi
3.2.1. Tang truéng

Tang trudng (Weight gain - WG) 1a su khac nhau giita trong luong cudi lic
thu hoach va trong lwong ban dau cua ca trong khoang thoi gian.

WG (g) = Wt — Wo

Trong do:
Wo: Khéi luong trudc thi nghiém
Wt: Khéi luong sau thi nghiém
Toc dd tang trudng tuyét doi (Daily Weight Gian - DWG)

DWG (g/ngay) = w

Trong do:
Wo: Khéi lugng trudc thi nghiém
Wt: Khéi lugng sau thi nghiém
t: la thoi gian nudi ca

3.2.2. Hé s6 chuyén hoa thirc in FCR ( Feed Conversion Rate )

F
FCR =
Wt —Wo

Trong do:
F luong thirc dn da cung cap cho ca an trong sudt thi nghiém
Wt : Khéi lugng cé két thic thi nghiém
Wo : Khéi lugng cé khi méi bat dau thi nghiém
3.2.3. Ti Ié séng
TLS (%) = 100 * (s6 ca thé ngay thir i/s6 ca thé ban dau)
Trong d6: i 12 ngay thu mau

3.2.4. C&c chi tiéu vé yéu td méi truong
pH va nhiét d6 do ngay 2 1an: sang 7 gid va chiéu 14 gio
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DO, NO,, NHj, kH ( d6 kiém) thi do mét tuan 2 lan: sang 7 gio va chiéu 14
gio
Ghi lai két qua kiém tra chat lwong nuée trong phong thi nghiém

a. Kiém tra chat lwong nwéc bing cac dung cu test nhanh ciia sera

Hinh 29. B test kit do NO, Hinh 30. B§ test kit do kiém
b. Kiém tra chét lweng nwéc trong phong thi nghiém
Dung cu thu mau:

- Dung cu batomet
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- Thung dyng mau nuée

- Chai dung mau: chai 125ml c¢6 nat mai mau nau dé dung Miu nudc xac
dinh chét khi, chai c6 thé tich 500ml mau nuéc khac [10].

Thei gian va vi tri, dia diém thu mau

- Thoi gian: thong thuong thu mau vao lic sang sém (dao dong tr 6 gid 30
phit — dén 7 gi®) hoac budi chiéu 14 gio.

- Vi tri thu mau: di véi ao co d6 sdu 0-0,5m thu & tang mat, con & do sau tir
1-2m thu ¢ ting d4y, néu ao c6 sau hon nita thi lay & tang giita [8].

- bia diém thu mau: thu & bén géc ao va vi tri gita ao.
Céch bao quan mau bang hai phuong phap[8].

- Phuong phép thir nhat: phuong phéap vat 1y 1a bao quan mau & chd téi, nhiét
d6 thap (co tac dung lam cham qué trinh oxy hoa ).

- Phuong phap thir hai: phuong phap hoa hoc theo bang sau.

Bang 6. Dung cu chira mau va dieu kién bao quian mau nwée

Chai Piéu ki¢n Thori eian ba
STT Phan tich 0’1 gm: a0
dyng bao quan quan toi da
' PH PE Khong 6 gid
2 Do kiém PE Lanh 4°C 24 gio
C6 dinh tai chd
3 Oxy hoatan (DO) TT _ 6 gio
(Winkler)
Lanh 4°C 2mL
) NH PE ] 24 gic
H,SO, dac/L mau
5 NO3 PE Lanh 4°C 24 gioy

Ghi cha: PE: Chai polyethylen
TT: Chai thuy tinh
Xac dinh oxy hoa tan bang phwong phap Winkler [11].
Tién hanh thu mau nudc vao lo ndt mai mau nau co thé tich 1a 125ml, cho
VvOi dan nudc sat day chai dé nudc tran ra hét khoang 1/3 thé tich chira luc dau. Lap

tac cho Iml MnCl, va 1ml dung dich KI/ NaOH day nap lai, lac déu, trong lo xuat
két tua.
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Xt ly miu: Bé yén chai dung mau nudc da ¢ dinh & chd mét trong 5 phut.
Sau d6 thém vao 2ml H,SO, dic, két tta mau vang nau tan hét. Trong mau nuéc
Xuit hién mau vang cua l,. Truong hop phai dé mau lau, thi ngdm trong chau nuéc
lanh dé bao quan mau.

Hinh 31. Cé dinh miu

Cach pha dung dich

Dung dich MnCl,: hoa tan 250g MnCl,.H,O trong 626 ml nudc cat

Dung dich KI/ NaOH: hoa tan 150g KI trong 200 ml nudc cat, hoa tan 500g
NaOH trong 500ml nudc cat— tron hai dung dich véi nhau va thém nudc cit cho du
1 lit.

Dung dich H,SO,4 25%

Dung dich tinh bot: hoa tan 0,5g tinh bot va mot it nude cat, roi thém 100ml
nudc cat va khudy, dun dén soi.

Dung dich KI 1M: hoa tan 8,3 g KI vao trong 500ml nudc cat, tron déu va
cho vao lo.

Dung dich K,Cr,0; 0,1N: cén 4,903g K,Cr,0; hoa tan trong 1 lit nudc cét.

Dung dich Na,S,05 0,1N: can 25g Na,S,05.H,0 vao trong 1 lit nudc cat, sau
dé nap 1én buret.

Dung dich Na,S,03 0,01N: hat 50ml dung dich Na,S,05 0,1 N pha trong
500ml nudc cat.

Phan tich mau: chuyén 25ml miu nudc di xir 1y vao binh nén, chuan bang
Na,S,0; 0,01N cho dén khi c6 mau vang nhat, nho ba giot hd tinh bot dung dich co
mau xanh tim, rdi nho tung giot Nap,S,03 0,0IN tr mau xanh tim chuyén sang
khong mau thi dung lai, ghi thé tich. Qua trinh dugc 1ap lai ba lan tinh thé tich trung
binh nhu sau:Vy= (V1+ V,+ V3)/ 3
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Hinh 32. Dung dich c6 mau xanh tim

Vi X N
DO (mg/ 1) = X 8 x1000
Vv

Trong d6: V  1a thé tich Na,S,05 0,01 N da chuan
Nla n(‘A)ng dd dung dich Na,S,04
V 14 thé tich mau nudc phan tich
8 la duong luong cua O,
1000 Ia hé s6 chuyén ddi thanh lit.
Xac dinh d6 kiém theo phwong phap do axit [11].
Céch pha dung dich:
- Dung dich PRE1: hoa tan 27ml H,SO, 98% v&i nude cAt thanh 1000ml.
- Dung dich H,S0, 0,1N: hoa tan 100ml PRE1 vé4i nuée cat thanh 1000ml.
- Dung dich H,SO,4 0,05N: pha loang dung dich H,SO,4 0,1N ra hai lan.
- Phenolphtalein 1%: hoa tan 1g Phenolphtalein trong 100ml C,HsOH.
- Methyl orange 0,1%: hoa tan 0,1g methyl orange véi nudc cat thanh 100ml.

Phan tich miu

- Pong100ml nudc phan tich cho vao binh tam giac 250ml, thém 3 giot chi
thi phenolphtalein, dung dich c6 mau hdng nhat, chuan d¢ bang dung dichH,SO,
0,05N cho dén khong thi ding lai ghi thé tich lan 1.

- Thém 3 giot metyl orange, dung dich c6 mau vang cam, tiép tuc chuan do
bang dung dich H,SO, 0,05N, luc ndy dung tir mau vang cam chuyén sang mau do
cam thi dimg lai ghi thé tich 1an hai.
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Hinh 33. Chuén kiém

- Cong thuc tinh d6 kiém nhu sau

A X N x1,04
Po kiém = x 1000
V

Trong d6: A 14 s6 ml dung dich HCI chuan
N 1a nong do HCI
V 1a thé tich mau nuéc lay phan tich
1,04 12 hé s6 hiéu chinh do anh hudng cua CO,
1000 14 hé sb dobi thanh 1 lit.

Xac dinh NH; bing phwong phip Indophenol Blue [11].

Céch pha dung dich

- Dung dich PRE 1: nudc khong dam

- Dung dich PRE 2: phenol stock solution: hoa tan 312,5g phenol trong
methanol thanh 500ml.

- Dung dich PRE 3: sodium hypochlorite 5%.

- Dung dich 4: dung dich NaOH 67,5% hoa 67,5g NaOH thanh 100ml nudc
cat khong dam.

- Dung dich A:hoa tan 159 NasP0O,4.12H,0 va 15g C¢Hs0,.2H,0 trong 100ml
nuoc khong dam.

- Dung dich B: hoa tan 75ml PRE 2 véi 0,1g sodium nitroprusside trong
100ml nudc cat khong dam.

- Dung dich C: hoa tan 75ml PRE 3 v61 PRE 4 thanh 100ml.

- Dung dich chuan:

+ Dung dich (NH,4),SO, 500mg/I: hoa tan 0,2358g (NH,4),SO, trong 100ml
nudéc cat khong dam.

+ Dung dich (NH,;),SO, 5mg/l: pha 1ml dung dich (NH,4),SO,4 500mg/I thanh
100ml v6i nuée cit khong dam.
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+ Hodc c6 thé ding NH, Standard 100mg/I r6i pha loing ra Smg/l.

Thiét 1ap mau chuén:

Lay 6 binh dinh mac 100ml, khong mau va ky hiéu ndng d6 1an lugt theo
bang sau.

Bang 7. Pudng chuin NH;

Thé tich dungdich

Nong dé méu chuin Thé tich nuéc

T s hone dam ()
1 0 0 100
2 0,2 4 96
3 04 8 92
4 0,6 12 88
5 08 16 84
6 1 20 80

Phan tich mau

- Lan luot dong 25ml timg néng d6 mau chuan cho vao 6 binh tam giac da
ky hiéu ndng d6 mau chuan

- Pong 25ml mau nude can do vio binh tam giac

- Sau d6, cho vao mdi binh tam giac cac dung dich sau:
+ 1ml dung dich A, tron déu

+ 1ml dung dich B, tron déu

+ 1ml dung dich C,day binh, tron déu

- Chd 20-25 phut, dung dich xuat hién mau xanh dem do d6 hap thu quang &
budc song 630nm.
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Hinh 34. Day dwong chuin NH;

Cong thuc:

y-b

X=

A

Trong d6: y 1a d6 hip thu quang
x 12 ndng d6 ctia mau
Xac dinh NO, bing phwong phép Gries Tiosvay, Diazonium [11].
Céch pha dung dich.

- Dung dich PRE 1: can 5g sunfanilic acid va 250g natri acetate hoa tan véi
nude cat thanh 500ml.

- Dung dich PRE 2: hoa tan 0,5 — 1g naphthylamine va 25ml acetic acid véi
nude cat thanh 500ml.

-Dung dich A: hoa tan 100ml PER 1 va 100ml PRE 2

-Dung dich B: dung dich acetic acid nguyén cht

- Dung dich chuén:

+ Dung dich NaNO, 500mg/I: hoa tan 0,2463g NaNO, trong 100ml nudc cit

+ Dung dich NaNO; 5mg/I: hoa tan 1ml dung dich NaNO, 500mg/l v&i nudc
cat thanh 100ml.

+ Hodc c6 thé dung nitrite standard 1000mg/1 ri pha loang ra Smg/l.

Thiét 14p miu: Ly 6 binh dinh mic 100ml, khong mau va ky hiéu néng do
lan luot theo bang sau.
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Bang 8. Puong chuin NO,

Thé tich dung dich NaNO,

STT N(“)nxg do miu Smg/1 hoac Nitrite Th? tich  muge
chuan( mg/l) Standard 5mg/l khong dam (ml)
1 0 0 100
2 0,1 2 98
3 0,2 4 96
4 0,3 6 94
5 0,4 8 92
6 0,5 10 90

Phéan tich mau.

- Lan luot dong 25ml timg nong d6 mau chuan cho vao binh tam giac da ky
hiéu néng dd mau chuén

- Pong 25ml mau nudc can do vio binh tam giac
- Sau do, cho vao binh tam giac cac dung dich sau:
+ 1ml thudc thir A, tron déu

+ 5ml thude thu B, day kin, tron déu.

Hinh 35. Day dwdong chuin va miu phén tich

- Cho 4 gid dung dich s& c6 mau hdng, ta dem so mau & bude song 530nm.
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Hinh 36. Po miu phén tich trén may quang pho

Cong thuc:

y-b

Trong d6: y 1a &6 hip thu quang
x 1 ndng d6 ctia mau
3.2.4. Niing suit rau thu hoach theo tirng thang

Tién hanh thu hoach rau trén tig bé sau 60 ngay trong. Cac dot tiép theo tir
20- 30 ngay.

7/

Hinh 37. Thu hoach rau xa lach xoong

3.3. Phuong phap xir Iy s6 liéu va danh gia két qua
3.3.1. Xir ly sé liéu
Cac s liéu duoc tinh theo gi4 tri trung binh, d6 Iéch chuén trén chuong trinh

Excel 2007, so sanh trung binh gitra cdc nghiém thirc dua vao phéan tich ANOVA
mét nhan té sir dung phan mém SPSS 18.0 & mirc y nghia (p<0,05).
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3.3.2. Panh gia két qua

- Ty 18 sdng va ting truong cua 2 loai ca trong sudt qua trinh nuoi

- Su khac biét trong bién doi cac yéu t6 méi truong nudi: ca loc va ca diéu
hong.

- Panh gia ning suat rau thu hoach giita cac bé va cac loai.

- So sanh danh gia hiéu qua kinh té, tac dong cac yéu té méi truong caa hai
mo hinh nudi két hop: nudi ca 16¢ + rau xa lach xoong va nudi ca diéu hdng + rau
xa lach xoong.

- Panh gia chat lugng nuéc giira hai md hinh: nudi ca 16¢c + rau xa lach
xoong va nudi ca diéu hong + rau xa lach xoong.
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PHAN NOI DUNG

CHUONG 1. NUOI CA TRONG MO HINH AQUAPONICS
1.1. Khoi lwgng trung binh ctia ¢4 16¢ va ca diéu hdng sau 150 ngay thi nghiém

Bang 9. Khdi lwgng trung binh caa ca 16¢ va ca diéu hdng sau 150 ngay thi

nghiém
th;‘;‘im NT1 NT2 NTDC1 NTDC2
Ngay
0 5,74+2,40°  559+0,94*  574+240°  559+0,04°
30 2547+9,97°  26,18+1851°  13+376°  16,15+7,45°
60 49,93+1577°  32,05:19,69°  28,17+6,85°  27,11%9,79°
90 06,28+36,32°  46,47+28,67°  46,86£12,71°  38,44+14,17°

120 138,90+52,56° 51,69+25,12°  76,21+17,90°  56,63+14,94°

150 416,59+43,67° 114,52+39,67° 105,73+34,79"  65,83+19,29°

Ghi chi: Cac gié tri thé hién trén bang 1 s6 trung binh + d6 léch chuan. Céc gia tri c6 chit céi gibng nhau
trén ciing mot hang thi khac biét khong c6 y nghia théng ké (p > 0,05) va nguoc lai.

NT1: ca I6c nudi trong hé théng ao noi NTBC 1: ¢ l6¢ nudi trén bé composite

NT2: ca diéu hdngnudi trong hé théng ao néi  NTDC 2: c4 diéu hdng nudi trén bé composite
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Hinh 38. Khdi lwong trung binh ca 16¢ va ca diéu hong sau 150 ngay thi nghiém

Khoéi lugng trung binh cua ca 16c va ca diéu hong sau 150 ngay nudi duoc
thé hién ¢ bang 9 va hinh 38, cho thay khoi lugng trung binh cia cé 16c cao hon gap
3 1an so véi toc do tang trudng cua ca diéu hong. Ca léc dat khdi lwong trung binh
416,59+35,60 gram, trong khi ca diéu hong dat 114,52+39,67 gram.

Sau 150 ngay nudi thi khdi Iwong trung binh cua cé I6¢ nudi trong ao ndi 16t
bat (NT1) cao hon gan 4 lan so véi ca 16c nudi trong bé composite (NTPC1) va
khac biét c6 y nghia thong ké & tat ca cac giai doan (p < 0,05). Su gia ting vé khbi
luong trung binh cua ca 16c nghiém thire (NT1) so véi ca loc ddi chimg (NTPC)
tang dan theo cac giai doan tir giai doan 30 ngay dén 150 ngay lan luot 13: 12,47g;
21,76g; 49,42¢g; 62,69 g; 310,86g. Dac biét 1a & giai doan 150 ngay thi khdi luong
trung binh ctia NT1 13 416,59g/con va khac biét c6 ¥ nghia thong ké so véi NTDC1
dat 105,73 gam/con (p<0,05). Theo Lam My Lan va ctv, 2011, C& Iéc lai (Channa
sp) dugc cho an bang ¢4 tap, cua va ¢ buou vang. Mat do ca tha 1a 100, 80 va 60
con/m2 duoc nudi trén bé 16t bat tai tinh Hau Giang. Sau 4 thang nudi, ca dat khéi
luong trung binh tir 267 dén 304 g/con. C4 l6c lai ¢6 téc do ting trudng nhanh hon
S0 Voi ca léc den; ca nudi duge cho dn bang thirc an twoi sdng nén téc do 1on ciing
nhanh hon so véi cho an bang thire an ty nhién. Theo Nguyén Van Nha, 2012, nudi
ca 16¢ den trong bé 16t bat tai x& Ninh Quai, huyén Hong Dan, tinh Bac Liéu ¢ mat
d6 100 con/m2, cho an bang ca tap bién hay cé tap nudc ngot, sau 4 thang nudi cé
dat trong lugng trung binh 159.73 + 28.2 g/con. Theo Nguyén Bao Phong, 2012, m6
hinh nuéi thuc nghiém ca 1oc den trong bé bat tai tinh Bac Liéu, mat do tha nudi 1a
100 con/m2, cho in bang 6¢c buu vang va ca tap/ ca bién tai dja phuong, sau 5 thang
nudi ca dat trong luong tir 264 + 40 dén 357 + 39.2. Tom lai, qua so sanh véi két
qua nghién cau thuc nghiém tir cac bao céo trudc, toe do ting truong cia ca 16c den
trong md hinh aquaponicss (416,59+35,60 g/con) ¢ téc do ting truong vé trong
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luong ciing twong dong so vai két qua nudi ca 16c den don thuan trong bé 16t bat
(264 + 40 - 357 £ 39.2 g/con).

Sau 150 ngay nudi thi khéi luong trung binh cua ca diéu hdng (NT2) cao hon
gap 1.5 lan so v&i ca diéu hdng nudi trén bé composite (NTDC2), Tc d6 ting
truong vé khéi luong & ca diéu hong nudi trong hé thong ao noi - aquaponics cao
hon so vé6i trén bé ddi chung va khac biét c6 ¥ nghia thong ké (p< 0,05). Riéng &
giai doan 120 ngay nudi thi NT2 thip hon so véi NTDC2 nhung khac biét khdng co
v nghia thdng ké& (p> 0,05). Do & giai doan nay sb luong cé trén bé composite d
giam dang ké so voi ban dau, troi mwa nhiéu va lién tiép nén ca bi sc va chét.

1.2. Chiéu dai trung binh ciia c4 16¢ va ca diéu hdng sau 150 ngay thi nghiém

Bang 10. Chiéu dai trung binh cia c4 16¢ va ca diéu hong

thll:;im NT1 NT2 NTDCI1 NTDC2
0 8,82+1,31° 7,08+0,47" 8,82+1,31° 7,08+0,47"
30 14,94+7,95%  11,05+2,34°  12,43+1,33°  10,15+1,77°
60 17,7942,66°  12,21+2,17°  17,73#1,10°  11,83+1,68°
90 21,66+2,74°  13,54+2,63°  16,15+1,46°  13,29+1,77°
120 24,03+2,98"  14,48+2 36° 19,4+2,21° 15,2+1,56°
150 31,23+3,09°  15,05+2,67°  21,40+3,13°  13,80+1,65"

Ghi chu: Cac gié tri thé hién trén bang 1a s6 trung binh + d6 léch chuan. Céc gia tri c6 chit céi gibng nhau
trén ciing mot hang thi khac biét khong c6 y nghia théng ké (p > 0,05) va nguoc lai.

Sau 150 ngay nudi (bang 10) thi chiéu dai trung binh & NT1 luén cao hon so
véi chiéu dai caa NTDCI va khac biét co6 y nghia thong ké & cac giai doan khéac
nhau (p<0,05); & giai doan 30 ngay nudi thi chiéu dai trung binh & NT1 ciia ao ca
loc dat 14,94 cm/con cao hon so voi bé ca 16c d6i chimg (NTDC1) dat 12,43
cm/con va khac biét c6 ¥ nghia thong ké (p<0,05), & giai doan 150 ngay nudi thi
chiéu dai trung binh & NT1 dat cao nhat 31,23 cm/con va cao hon so véi NTPCI
dat 21,40 cm/con.

Sau 150 ngay nudi cho thdy chiéu dai trung binh & NT2 cao hon so Vi
NTDC2 nhung khac biét khong co ¥ nghia thong ké (p>0,05). Riéng ¢ giai doan
150 ngay nudi thi NT2 cao hon so vdi NTDC2 va khac biét co y nghia thong ké
(p<0,05): chiéu dai trung binh c4 diéu hong & md hinh aquaponics (NT2)
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15,05£2,67 va chiéu dai trung binh cta ca diéu hong nudi trén bé composite
13,80£1,65 (NTHC2)

1.3. Téc d tang truwong vé khdi lwong va chiéu dai binh quan theo ngay cia ca
l6¢ va ca diéu hong

1.3.1. Toc d9 ting trweéng vé khdi lwong binh quéin theo ngay ciia ca 16c va ca
diéu hong

Bang 11. Téc dd ting trudéng vé khdi lwong binh quan theo ngay ciia ¢4 16¢ va

ca diéu hong

Nghiém thirc NT1 NT2 NTDC1 NTDC2
Ngay

30 0,66%0,25 0,69+0,98 0,24+0,05 0,35%0,22
60 0,74+0,22 0,44+0,31 0,37+0,07 0,36+0,15
90 1,01+0,38 0,45+0,31 0,46+0,11 0,37+0,15
120 1,11+0,42 0,38%0,20 0,59+0,13 0,43+0,12
150 2,74+0,27 0,73+0,20 0,67+022 0,40+0,12

Ghi chu: Cac gid tri thé hién trén bang 1a sb trung binh + do léch chuan.
270 - ENT1
990 - mNT2
NTDBCl1

1.70 - ENTDC2

1.20 -

0.70 -

0.20 -

30 60 90 120 150
Ngay

Hinh 39. Po thi thé hién toc dd ting trwéng binh quan theo ngay caa ca l6c va
ca diéu hong (gam/ngay)

Qua két qua nghién ctu trinh bay & bang 11 va hinh 39 cho thiy ting truéng

vé khéi luong binh quan theo ngay ¢ c& 16¢c & mé hinh aquaponics (NT1) cao hon so

V6i ca loc d6i chung (NTDCI) trong sudt 150 ngay nudi. Khéi lwgng binh quan
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theo ngay cua NT1 tang dan va dat cao nhat ¢ ngay tha 150 1a 1,86 gam/con/ngay;
con & NTDC1thi khéi lwong binh quan theo ngay ting tir ngay 30 — 150 ngay va dat
la 0,67gam/con/ngay.

Sau 150 ngay nudi, ting trueéng binh quan vé khéi luong cua ca diéu hong &
mo hinh (NT2) déu cao hon so véi ca diéu hong nudi trén bé dbi ching (NTDC2),
riéng & 120 ngay nudi téc do 16n cua ca diéu hong trén bé ddi chimg cao hon
(0,59+0,13) so v6i ca diéu hong nudi trong md hinh (0,43+0,12)

1.3.2. Téc @9 tiang trwéng vé chiéu dai binh quén theo ngay cia ca l6¢c va ca
diéu hong.

Bang 12. Toc d tang truwéng vé chiéu dai binh quan theo ngay ca léc va ca diéu

hong
Nghiém thire NT1 NT2 NTDC1 NTDC2
Ngay
30 0,12+0,22 0,13+0,06 0,12+0,00 0,13+0,04
60 0,15+0,02 0,09+0,03 0,15+0,00 0,08+0,02
90 0,14+0,02 0,07%0,02 0,08+0,00 0,07+0,01
120 0,13+0,01 0,06%0,02 0,09+0,01 0,07+0,01
150 0,15+0,01 0,10+0,01 0,042+0,01 0,045%0,01

Ghi cht: Céc gid tri thé hién trén bang la s6 trung binh + d6 léch chuan.

Sau 150 ngay nudi (bang 12) thi téc do ting truong vé chiéu dai binh quan
theo ngay cua cé loc & nghiém thic (NT1) cao hon so véi ca 16c ¢ bé d6i ching
(NTBC1). O giai doan 30 ngay, 60 ngay thi chiéu dai binh quan cua ca loc &
nghiém thirc va dbi chitng bang nhau. That vay & giai doan 90 ngay, 120 ngay, 150
ngay thi ting trudng vé chiéu dai binh quéan theo ngay NT1 cao hon so véi NTDC1
lan luot 1a: 0,07gam/con/ngay; 0,04gam/con/ngay; 0,09gam/con/ngay.

Con ddi véi ca diéu hong & giai doan 30 va 90 ngay nudi thi toc do ting
truong vé chiéu dai cia NT2 va NTDC2 bang nhau. Dbi véi giai doan 60 ngay, 150
ngay thi chiéu dai binh quén theo ngay ¢ NT2 cao hon so véi NTPC2. Nguoc lai &
giai doan 120 ngay thi chiéu dai binh quan theo ngdy ¢ NT2 thip hon so Vi
NTDC2.
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1.4. T¥ 1¢ song

Bang 13. Ty 1é séng ciia c4 16¢ va ca diéu hong sau 150 ngay nudi

Nghiém thire NT1 NT2 NTDPC1 NTDPC2
Ngay
30 99,84+0,60°  97,02+1,67°  98,07+2,85*  97,13+1,56°
60 99,92+0,07*  88,21+0,60°  92,40+0,87°  82,4+3,29°
90 98,80+0,07°  86,82+0,34°  80,00+0,0°  81,4+0,00
120 99,84+0,14°  86,55+0,21*°  80,93+0,81°  76,20+3,29°
150 99,76+0,00°  84,64+0,78"  71,40+0,0°  63,37+0,81°

Ghi chu: Cac gié tri thé hién trén bang 1a s6 trung binh + dé léch chuan. Céc gia tri c6 chit céi gibng nhau
trén ciing mot hang thi khac biét khong c6 y nghia théng ké (p > 0,05) va nguoc lai.

Sau 150 ngay nudi (bang 13) cho thay duoc ty I¢ séng & ca l6¢ trong mo
hinh aquaponics cao hon so véi ca 16¢ dbi ching va khéac biét c6 ¥ nghia thong ké
(p<0,05): 99,76% va 71,40%. Riéng & giai doan 30 ngay thi ty 1& sbng & NT1 khac
biét khong c6 ¥ nghia thong ké so véi NTDC1. Bong thoi ca I6c & mo hinh
aquaponics co ty 1 sdng cao, con ca loc & bé d6i ching thi ty séng ngay cang giam.
Chung to nudi ca 16¢ trong mé hinh aquapoic gilp ca phat trién tot, ty 18 séng cao,
c4c yéu té moi truong duoc Kiém soat tét hon so voi nubi cé loc & bé ddi ching.
Theo Lam M¥ Lan va ctv, 2011, ¢4 léc lai (Channa sp) duoc cho an bang cé tap,
cua va dc buou vang. Mat do ca tha 1a 100, 80 va 60 con/m2 dugc nudi trén bé 16t
bat tai tinh Hau Giang. Sau 4 thang nudi, ty 1 séng cua ca 16¢c 52,7 + 10,7 d&én 70,5
+ 9,3 %. Theo Nguyén Vin Nha, 2012, nudi ca 16¢ den trong bé 16t bat tai x& Ninh
Quoi, huyén Hong Dan, tinh Bac Liéu & mat do 100 con/m2, cho dn bang ¢4 tap
bién hay cé tap nudc ngot, sau 4 thang nudi ty 18 song tir 40% - 60%. Theo Nguyén
Bao Phong, 2012, mé hinh nudi thuc nghiém ca 16¢ den trong bé bat tai tinh Bac
Liéu, mat do tha nudi 1a 100 con/m2, cho an bang ¢ buu vang va ca tap/ ca bién tai
dia phuong, sau 5 thang nuéi ty 18 sdng cuia ca 60 - 70%. Nhin chung két qua sau
150 ngay nudi thi ty I& séng cuia cac 16c nudi & md hinh aquaponics cao hon ca 1oc

nudi trong bé 16t bat & cac md hinh nudi thuc nghiém & trén ciing nhu cao hon & md
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hinh nudi ¢4 16c trong bé composite trong hé thong tuan hoan ¢ An Giang dat 1a
98,5 % [12].

Ca diéu hong duoc nudi trong mé hinh aquaponics ciing co ty & séng cao
hon so véi ca diéu hong duoc nudi trén bé déi chung sau 150 ngay thi nghiém:
84,64 va 63,37%. O giai doan 30 ngay thi ty I& song cua ca diéu hong & NT2 thap
hon so vé6i ca diéu hong & NTPC2 va khac biét khong c6 ¥ nghia théng ké (p>0,05).
Con ¢ giai doan 60 - 150 ngay thi ty 18 séng & NT2 khac biét co y nghia théng ké so
v6i NTDC2 (p<0,05). Diéu nay cho thdy nudi ca diéu hong & md hinh aquaponics
c& song t6t hon, it bénh, khdng gian tét hon, cac yéu tb moi trudng thich hop hon so
véi nudi & bé dbi chang.

1.5. H¢ s6 chuyén héa thirc dn

FCR

1.8
1.6

1.2

NT1 NT2 NTDbC1 NTDC2
Nghiém thirc

Hinh 40. H¢ so6 chuyén hoa thire dn

Qua 150 ngay nudi (hinh 40) cho thiy hé sé chuyén hda thic an cua 16c & mo
hinh aquaponics (NT1) 1a 1,25 thap so vé&i hé sé chuyén hoa thirc dn & ca loc doi
chang (NTPC1) (FCR=1,59). Két qua FCR tir md hinh thi nghiém twong duong két
qua nudi c& 16c trén bé bat caa tac gia Tran Thanh Sang, 2013, sir dung thic an
cong nghiép, FCR nudi trong vong 4 thang FCR = 1,26. Trong khi d6, FCR tir cac
mé hinh nudi ca 16¢ trén bé bat cua cac tac gia néu trén, s dung thirc dn twoi séng:
c4 tap, 6c buou, FCR khoang 3,5 - 3,8.

Ca diéu hong nudi & md hinh aquaponics (FCR= 1,55) hé sé chuyén hoa
thire dn thip so véi ca diéu hong dbi chitng (FCR= 1,90). Tir d6 cho thiy ca duoc
nudi ¢ hé thdng aquaponics gilp c& Ion nhanh hon va c4 hap thu thic an t6t hon so
véi cac mo hinh nudi khac.
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CHUONG 2. SO SANH HIEU QUA KINH TE CUA HAI MO HINH: CA
LOC + RAU XA LACH XOONG VA CA PIEU HONG + RAU XA LACH
XOONG

2.1. Ning suét rau xa lach xoong thu dwec ¢ 2 hé théng: ca l6c + xa lach xoong
va ca diéu hong + xa lach xoong
Bang 14. Ning suit rau xa lich xoong thu dwoc & 2 hé thong: ca loc + xa lach
xoong va ca diéu hong + xa lach xoong

Khoi lwgng rau é 2 nghiém thirc

Dot th X
vt Ca loc C4 diéu hdng
hoach
Al A2 A3 A4 A5 A6
1 20 18 19 8 9 10
2 25 20 25 10 10 10
3 25 25 25 15 15 15
Sum 70 63 69 33 34 35
Average 67.3 34

Qua két qua thong ké cho thiy niang suat rau & bang 14 cho thay rau xa lach
xoong & nghiém thirc ca 16¢ cao hon gap 2 1an so véi ¢ nghiém thic c4 diéu hong va
khac biét co y nghia théng ké qua cac giai doan (p<0,05). Tong san lwong trung
binh rau xa lach xoong thu dugc & md hinh aquaponics: ¢4 16¢ vs c4 diéu hong: 67,3
kg/36m? vs 34 kg/36m? ( thai gian thu hoach tir thang 6 - 8). Trung binh ning suét
thu hoach rau: 1.87 kg/m? vs 0.94 kg/m?. Nang suat rau xa lach xoong trdng & cac
khu vie Binh Minh, Thuan An, tinh Vinh Long, 0,3 - 0,4 kg/m* mua nghich (thang
4 - 10 dwong lich); ning suét rau xa lach xoong & mua thuan 1,0 - 1,4 kg/m? (tir
thang 11 - 3 duong lich). Riéng rau xa lach xoong trong d6i ching & céac ludng dat,
rau phat trién coi coc, gia va khong thu hoach duoc dé dem di tiéu thu. Tom lai,
ning suat rau xa lach xoong tréng & mo hinh aquaponics cao hon tir 2 - 3 1an so0 V6i
nang suat rau trong & mo hinh binh thuong cia cac nha vuon. Bén canh d6 trong
qua trinh trong rau xa lach xoong trong hé thdng aquaponicss, rau chi hap thu dinh
dudng tir nudc tir bé c4 bom 1én: khong sir dung phan bon thém hay xit bat cir thude
trir sdu hay bao vé thuc vat dé phong trir sdu bénh. Trong qua trinh thi nghiém, rau
c6 bi 6c tan cong nhung chi ding nudc mubi pha lodng véi bot ngot vai ty 1é tuong
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tng/ lidu lwong phun xit: 3g mudi + 1g bot ngot/ 1 lit nwée. Phun 2 1an/ ngay: sang
s6m va chiéu mat. Trong khi d6 trén thuc té, ba con ndng dan phai dinh ky phun xit
thudc dé phong trir sdu bénh trén rau cai xa lach xoong. Lugng nude tudi cho rau; o
m6 hinh trong rau binh thuong, mdi ngay, ngudi trong phai tudi nuéc khoang 7 l1an.
Ctr cach nhau 45 dén 60 phit vao 9h dén 15h hang ngay, nguoi trong phai tudi nuée
mét lan bang hé thdng phun nudc bang éng, méto, tudi chay tran. Ngudi dan trong
rau con cho biét, loai rau nay can do am nhung lai khdng chiu duoc nudc ngap. Do
am t6t nhat cho rau: 70%. Nhu vay, trdng rau xa lach xoong trong mé hinh
aquaponicss tiét kiém duoc chi phi phan bén, thudc trir sau, thudc bao vé thuc vat.
Rau dugc tudi nudc trong hé thdng tuan hoan, nén tiét kiém dugc ngudn nude tudi.
Thich hop tng dung mé hinh & noi c6 ngudn nuée khan hiém, trong diéu kién khi
hau bién doi.

Hinh 41. Rau xa lach xoong nghi¢m Hinh 42. Rau xa lach xoong ¢ md
thirc hinh aquaponics

2.2. So sanh hiéu qua kinh té cia hai md hinh: A = ca l6c + rau xa lach xoong
va B = c4 diéu hong + rau xa lach xoong

Bang 15. Bang tom tat téng thu tir hai md hinh: A = ca 16¢ + rau xa lach xoong
va B = ca diéu hong + rau xa lach xoong

Md hinh  Sé lwong cathu  Sé hrong rau thu Thanh tién
hoach hoach (VND)
A 967 kg 202 kg 32,964,000
B 241kg 102 kg 5,647,000

S6 lwong cé 16¢ thu hoach = 967 kg x 32,000 = 30,944,000

S6 luong rau xa lach xoong & bé cé l16c = 202 kg x 10,000 = 2,020,000
S6 luong ca diéu hong thu hoach = 241 kg x 15,000 = 3,627,000
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S6 lwong rau xa lach xoong & bé ca diéu hong = 102 kg x 10,000 = 1,020,000
Tong thu: rau xa lach xoong + ¢4 l6c = 32,964,000

Téng thu: rau xa lach xoong + c4 diéu hong = 5,647,000

Bang 16: C4c chi tiéu tai chinh caa hai md hinh: A =cé 16¢ + rau xa lach xoong
va B = ca diéu hong + rau xa lach xoong

Pon vi tinh 1 triéu dong

Mb hinh A Mo hinh B Ghi chd
Ngi dung Tong Khiau Téng Tong Khau Tong
chiphi  hao chiphi  hao
Xay dung cong 7,4 20% 1,48 74 20% 1,48
trinh: ao 16t bat
+ hé théng bé
trong rau
May méc thiét 3,0 50% 1,5 3,0 50% 1,5
bi: may bom
Gidng 1,5 0 1,5 1,5 0 1,5
Thic an 18,12 18,12 5,61 5,61 Gia
thanh
1kg TA
=0,015
Xt 1y nuéc 1,0 1,0 1,0 1,0
Khéc 2,0 2,0 2,0 2,0
Gécrauxalach 0,2 0,2 0,2 0,2
xoong
Tong chi 25.8 13,29
Tong thu 32,964 5,647
Loi nhuan 7,164 -7,643
Ty suéat LN 27% -135,35%
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Qua két qua trén cho ta thay rd mé hinh A = cé& l6c + rau xa lach xoong mang
lai hiéu qua kinh té cao gap nhiéu 1an so véi md hinh B = ca diéu hong + rau xa lach
xoong. Loi nhuan thu dugc tir moé hinh A: 7,164,000, trong khi d6 & mo hinh B: mo
hinh bi thua 18 (-7,643,000). Dic biét 1a ¢ ning suat ca 16¢ cao gap 4 1an so véi ning
suit ca diéu hong: 967 kg vs 202 kg. Vi thé, nén dua ca 16c vao mé hinh
aquaponics: 1am ting thém dbi twong tha nudi trong moé hinh thay vi da phan st
dung c4 r6 phi thuong hay ca diéu hong; cung cap thém ddi twong ca l6c sach dén
nhu cau thi trudng.
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CHUONG 3. BIEN PONG CAC YEU TO MOI TRUONG NUOC GIUA CAC

NGHIEM THU'C KHAC NHAU

3.1. Bién ddng gia tri pH trong qua trinh 1am thi nghiém

Bang 17. Sw bién dong pH nwéc qua cac nghiém thirc khac nhau

Nghi¢m Chi tiéu
thuc pH
NT1 NT2 NTPC1 NTPC2
Ngay
Sang Chiéu  Sang Chiéu Sang Chiéu Sang Chiéu

30 7,63+0,21 7,77#0,20  7,67+0,18 7,78+0,19 7,64+0,16  7,72+0,17 7,65%0,16  7,72+0,16
60 7,33#1,33  7,56+1,37 7,37+1,34 7,60+1,38 7,65+0,80 7,79+0,81 7,70%0,13  7,900,11
90 7,17+0,39  7,39+0,37 7,23%0,37 7,48+0,37 7,34+0,87 7,61x0,88 7,47+0,42  7,79+0,34
120  6,99+0,08 7,15+0,12 7,05+0,15 7,28+0,16  7,16x0,18 7,36+0,20 7,18+0,19  7,46+0,21
150  7,63+0,23 7,73+0,24  7,75+0,17 7,86+0,21  7,80+0,14 7,95+0,17 7,81+0,13  7,96+0,15

Ghi cht: CAc gid tri thé hién trén bang Ia s6 trung binh + d6 léch chuén, trung binh séng va chiéu.

Két qua nghién ctiru pH nude dugc thé hién ¢ bang 17 cho thiy pH dao dong
lan lugt qua cac nghiém thirc nhu sau: NT1 pH tir 6,99+0,08 dén 7,77+0,20; NT2
pH tir 7,05+0,15 dén 7,86+0,21; NTDC1 pH (7,16+0,18 - 7,95+0,17), NTBC2 pH
(7,18+0,13 - 7,96+0,15). Pdng thoi pH dao dong & budi sang va budi chiéu qua cac
nghiém thtrc khac nhau thi khac biét khong co ¥ nghia théng ké.

Toém lai gi& tri pH & NT1 (7,07 - 7,70) va NT2 dao dong tir 7,17 - 7,81;
NTDCI1 (7,26 - 7,88) va NTDC2 (7,32 - 7,89) déu nam trong ngudng thich hop cho
sur phét trién va sinh trueong cua ca 16c va ca diéu hong.
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3.2. Bién ddng caa nhiét d$ qua cac nghiém thirc khac nhau

Bang 18. Sw bién déng cia nhiét dd qua cac nghiém thirc khac nhau

Nghiém Chi tiéu
thire Nhiét 49 (°C)
NT1 NT2 NT3 NT4
Ngay
Sang Chiéu Chiéu Sang Chiéu Sang Chiéu
30 28,05+0,67 30,08+0,43 30,08+0,43 28,05+0,67 30,08+0,43 28,05+0,67 30,08+0,43
60 29,39+0,64 31,12+0,77 31,12+0,77 29,39+0,64 31,12+0,77 29,39+0,64 31,12+0,77
90 29,54+0,53 31,75+0,76 31,75%0,76 29,54+0,53 31,75+0,76 29,54+0,53 31,75+0,76
120  28,24+0,91 29,87+1,40 29,87+1,40 28,24+0,91 29,87+1,40 28,24+0,91 29,87+1,40
150  28,05+0,67 30,11+0,50 30,11+0,50 28,05+0,67 30,11+0,50 28,05+0,67 30,11+0,50

Ghi cht: Cac gia tri thé hién trén bang Ia s6 trung binh + d6 léch chuén, trung binh séng va chiéu.

Qua két qua nghién ctru su bién dong cua nhiét do duoc thé hién qua bang 18
cho thay nhiét do ¢ cac nghiém thuc khac nhau lan luwot l1a: NT1 ( 28,05+0,67 -
31,75+0,76) va NT2 (27,67+0,93 - 31,67+0,95), NTDBCIl (26,34+1,03 -
33,47+1,74), NTDC2 (26,28+0,97 - 33,52+1,61). Tém lai su bién dong cua nhiét do
& NT1 (29,07 - 30,65 °C) va NT2 (28,53 - 30,50 °C), NTPC1(27,35 - 31,19 °C),
NTDBC2 (27,35 - 31,25°C) thi thich hop cho su phat trién va sinh truéng cua cé 16c
va ca diéu hong Theo Truong Québc Phu, 2000, nhiét do thich hop cho da sé cac l0ai
ca nudi 1a 20 - 30 °C, gidi han cho phép Ia tir 10 - 40 °C. Con theo Ngb Trong Lu,
2002 thi nhiét do thich hop cho ca l6c 1a 20 - 30 °C.

3.3. Swr bién ddng ciia oxy trong qué trinh lam thi nghiém

Bang 19. Sw bién ddng ciia oxy cia qua cac nghiém thirc khac nhau

Nghi¢m Chi tiéu
thire Oxy (mg/l)
NT1 NT2 NTDC1 NTDPC2
Ngay
Sang Chiéu Sang Chiéu Sang Chiéu Sang Chiéu

30 5,70+0,46 6,70+0,47 5,70+0,47 6,70+0,47 4,50+0,51 5,50+0,50 4,50+0,50 5,03+0,50
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60 5,89+0,32 6,93+0,27 5,78+0,42 6,78+0,42 4,11+0,32 5,33+0,48 4,33+0,48 5,56+0,51
90 5,52+0,51 6,52+0,51 5,41+0,50 6,44+0,51 4,81+0,48 5,07+0,87 4,26+0,94 4,52+0,80
120 4,92+0,41 5,88+0,34 5,17+0,38 5,92+0,58 3,46+0,51 4,42+0,58 3,50+0,51 4,50+0,51

150 5,78+0,42 6,78+0,42 5,78+0,42 6,78+0,42 4,39+0,69 5,32+0,61 3,89+0,80 4,81+0,74

Ghi chd: Cac gié tri thé hién trén bang 1a s6 trung binh + d¢ léch chuan, trung binh sang va chiéu.

Qua két qua thdng ké vé oxy hoa tan duoc thé hién & bang 19 cho thay &
NT1 oxy dao dong (4,92+0,41 - 6,93+0,27) va NT2 (5,17+0,38 - 6,78+0,42),
NTDC1(3,46+0,51- 5,50+0,50), NTDC2 (3,5040,51- 5,56+0,51). Nhu vay su bién
dong oxy & NT1 (5,40 - 6,41 mg/l) va NTDCI (3,94 - 5 mg/l); NT2 (5,55 - 6,28
mg/1) va NTPC2 (4 - 4,95 mg/l) thi thich hop cho su phat trién va sinh truéng cua
ca l6c va ca diéu hong (trong d6 oxy ca 16¢c va c6 diéu hong > 3 mg/l). Pong thoi
ham lugng oxy hoa tan & hé thong aquaponics thi tét hon so véi bé ddi chiing. Theo
Swingle, 1969, thi oxy hoa tan ngudng thich hop > 5mg/l, néng do tir 1 - 5mg/l cé
séng dugc nhung phat trién cham. Theo Truong Qudc Phu, 2006, thi ham luong O,
1y tudng cho tom, ca trong khoang 5 - 6 mg/I.

3.4. Sw bién ddng cha kiém trong qua trinh thi nghiém

Bang 20. Sw bién ddng cia kiém qua cac nghiém thirc khac nhau

Nghiém Chi tiéu
thite Kiém (mgCaCOs /I)
Ngay NT1 NT2 NTPC1 NTDC2
Sang Chiéu Sang Chiéu Sang Chiéu Sang Chiéu
30 125,19+23,69 128,77+23,25 115,70+18,55 116,89+16,65 92,56+17,74 91,97+1556 88,41+1513 89,59+15,84
60 152,29+30,57 152,29+31,74 154,93+23,58 1555942428 86,36+20,17 86,36+20,18 94,27+20,24  94,27+20,24
90 161,52+¢17,05 161,52+17,05 147,024#21,29 147,02421,29 79,11+21,14 79,11#21,14 58,67#1547  58,67+15,47
120 166,88+18,79 166,88+18,79 163,91+13,87 163,92+13,84 84,55+1508 81,88+21,74 78,6248,96 78,62+8,96
150 131,19+24,76  133,17+23,35 127,88+20,37 127,88+19,14 94,93+17,10 93,61+1529 88,34+1598  89,66+16,73

Ghi chd: Cac gié tri thé hién trén bang 1a s6 trung binh + d¢ léch chuan, trung binh sang va chiéu.

Két qua nghién ctu sy bién dong cua kiém duoc thé hién qua bang 20 cho
thdy ham luong kiém dao dong lan luwot qua cac nghiém thuc sau: NT1

tu

125,19423,69 dén 166,88+18,79, NT2 (115,70+18,55 — 163,92+13,84), NTDC1
(84,55+15,08 — 93,6115,29), NTDC2 (58,67+15,47 — 94,27+20,24). Su bién dong
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cua kiém & NT1 (126,98 — 166,88mgCaCO; /L) va NTDPCl1 (83,22 — 94,27
mgCaCO; /L);NT2 (116,30 163,92mgCaCO; /L) va NTDBC2 (58,67 -94,27
mgCaCOjs /L ) thi thich hop cho su phat trién va sinh truéng cua ca 16¢ va ca diéu
hong. Nguyén Duy Hoa, 2013 ham lwgng kiém thich hop cho cac loai ca tir 75 —
200 mgCaCoOsll.

3.5. Sw bién ddng cia NH; qua qué trinh 1am thi nghiém

Bang 21. Sw bién dong ctia NH; qua cac nghiém thiec khac nhau

N Chi tiéu
Nghiém
thii
e NH; (mg/l)
NT1 NT2 NTPC1 NTDC2
Ngay
Sang Chiéu Sang Chiéu Sang Chiéu Sang Chiéu
30 0,02+0,006 0,019+0,006 0,023+0,020 0,024+0,022  0,07+#0,07  0,09+0,08  0,09+0,08  0,100,08
60 0,024+0,01  0,035+0,020 0,021+0,020 0,03x0,023  0,06x0,029 0,13+0,07  0,07+0,04  0,14+0,09
20 0,01940,01 0,023+0,018 0,01+0,008  0,023+0,015  0,05%0,034 0,13+0,13  0,04+0,03  0,11%0,12
120 0,010,002 0,011+0,007 0,007+0,002 0,015+0,006  0,09+0,14  0,12#0,14  0,05+0,08  0,08+0,08
150  0,02#0,02  0,04+0,03 0,02+0,01 0,06%0,10 0,10+0,06  0,16x0,11  0,10+0,06  0,16+0,10

Ghi chu: Cac gié tri thé hién trén bang 1a s6 trung binh + d6 léch chuan, trung binh séang va chiéu.

Qua két nghién ctru vé ham NHs trinh bay ¢ bang 21 cho thdy ham lugng
NH; & cac nghiém thire dao dong lan luot 1&; NT1 (0,01£0,002 - 0,04+0,03), NT2
(0,007+0,002 - 0,06:0,10), NTDC1 (0,050,034 - 0,16+0,11), NTDC2 (0,04+0,03 -
0,1620,10).

Tém lai ham lugng NHz; ¢ NT1 (0,01 - 0,03 mg/l) va NTBC1 (0,05 - 0,13
mg/l); con & NT2 dao dong tir 0,01 - 0,03 mg/l va NTBC2(0,07 - 0,13 mg/l) thi
thich hop cho sy phét trién va sinh truéng cua ca 16c va ca diéu hong (trong d6 ham
luong NHs thich hop duy tri trong moéi truong nudc la 0,13 mg/l [17]. Theo Boyd,
1998 ham lwong NH; ma cac loai thay san ¢é thé sinh truong tot 12 0,2 — 2 mg/l.
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3.6. Sw bién déng cia NO, qua qua trinh thi nghiém

Bang 22. Sw bién déng ciia NO, qua cac nghiém thiec khac nhau

Nghiém Chi tiéu
thire NO, (mg/L)
NT1 NT2 NTDPC1 NTDC2
Ngay
Sang Chiéu Sang Chiéu Sang Chiéu Sang Chiéu
30 0,35%0,37 0,37+0,37 0,50+0,39 0,61+0,93 1,8+1,69 2,28+x1,68 2,55+1,58 2,55+1,58
60 0,37+0,41 0,35+0,41 0,67+0,34 0,69+0,31 2,43+x1,69 241+1,72 2,85+1,43 2,85+1,43
90 0,44%0,42 0,44+0,42 0,76x0,38 0,76£0,37 2,61x1,50 2,59+152 2,56+£1,37 2,56%1,37
120 0,58+0,41 0,58+0,41  0,52+0,28 0,52+0,28 0,46+0,71 0,46+0,71 1,02+0,81 1,02+0,81
150 0,28%0,25 0,28+0,25 0,39+0,29 0,39+0,29 0,83x0,48 0,83+0,48 1,06+0,45 1,06%0,45

Ghi chu: Cac gié tri thé hién trén bang 1a s6 trung binh + d6 léch chuan, trung binh séang va chiéu.

Két qua nghién ctu vé ham luong NO, duoc trinh by & bang 22 cho thay
NO, dao dong & cac nghiém thic khac nhau lan luwot la: NT1 (0,28+0,25 —
0,58+0,41), NT2 (0,39+0,29 — 0,76+0,37), NTBC1 (0,46+0,71 — 2,59+ 1,52),
NTDC2 (1,02+0,81 — 2,85+1,43). Su bién dong cua NO, & NT1 (0,28 — 0,58 mg/l)
va NT2 (0,39 — 0,76 mg/I) thich hop cho sy phat trién va sinh truéng cia ca l6c va
ca diéu hong; con ¢ NTPC1 ( 0,46 - 2,60 mg/l) va NTPC2 (1,06 - 2,70 mg/l)
khong thich hop cho sy phét trién va sinh trudong cia cé 16¢ va ca diéu hong (trong
d6 ham lugng NO, thich hgp cho loai ca < 1 mg/l theo Huynh Truong Giang va ctv,
2008 trich tir Boyd, 1998 va Timmons, 2002), tuy nhién NO, cao con phu thuoc vao
nhiéu yéu t6 khac nhu pH, nhiét d6, oxy hoa tan...
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PHAN KET LUAN

Khéi luong (trong lwong) trung binh cua c4 16c cao hon gap 3 1an so Vi
trong luong cua ca diéu hong. Ca léc dat khéi lwong trung binh 416,59+35,60 gram,
trong khi c4 diéu héng dat 114,524+39,67 gram.

Ty Ié séng cua ca 1oc (99,76 %) va ca diéu hong (84,64%) nudi & mo hinh
aquaponics cao hon so véi ca 16c (71,40%) va ca diéu hong (63,37%) nudi ¢ bé ddi
chang va va khac biét c6 ¥ nghia thong ké (p<0,05).

Hé sé chuyén hoa thic dn & ca 1oc (FCR = 1,25) va ca diéu hong (FCR =
1,55) & md hinh thap so véi ¢4 16c (FCR = 1,5) va ca diéu hong (FCR = 1,90) & bé
d6i ching.

Ning sut rau xa lach xoong thu hoach & nghiém thirc ¢4 16¢ cao gap doi so
V6i ning sudt rau xa lach xoong & nghiém thirc ca diéu hong (trung binh 67
kg/bé/12 m? va 34 kg/bé/12 m?).

M6 hinh ¢4 I6c + rau xa lach xoong mang lai hiéu qua kinh té cao gap 20 lan
s0 véi md hinh ca diéu hong + rau xa lach xoong : ty suat loi nhuan & mé hinh cé
l6¢ + rau xa lach xoong: 27% trong khi ty suat lgi nhuan & mé hinh ca diéu hong +
rau xa lach xoong: -135,35%. Pac biét 13 ¢ ning suat ca 16c cao gap 4 lan so véi
nang suit ca diéu hong: 967 kg vs 202 kg.

T6m lai ca l6c va ca diéu hong nudi trong md hinh aquaponics s& nhanh 16n
hon so v&i nudi & bé ddi chitng 1a do ¢ hé thdng loc sinh hoc, gitp cho chét luong
nuéc dugc cai thien mot cach dang ké cho nén cé sinh truong tét hon. Khéng sir
dung bat ctr loai hoa chat hay thude dé xit phun 18n rau, chia tri bénh cho ca.

Do d6 khuyén khich cong dong ap dung mé hinh aquaponicss vao trong qué
trinh nudi s& han ché duoc sy thay nude thuong xuyén va tiét kiém ngudn nudc, cac
yéu té moi truong nhu NHz, NO,, pH, nhiét do, kiém, oxy nam trong ngudng cho
phép ddi véi loai ca nudc ngot. Hon thé nitra, md hinh con 1a ngudn cung cap thuc
pham sach: rau va cé sach dén nguoi tiéu dung. ic biét day 1a md hinh thich hop
Vi phét trién bén viing va thich tng vai bién ddi khi hau.
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