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CHUONG |
THUC AN TY NHIEN CUA SINH VAT THUY SINH

D& xac dinh vai trd cia thitc An ty nhién cho tdm (c4)
nuéi, ndm 1988, Cheng Kong Jung di thi nghiém: Nud;
tom st trong ao d4t va trong b€ xi ming véi ciing mat d6
10 con/m’ va 15 con/m’. Sau 120 ngdy, tdm nudi trong ao
dit dat trung binh 35 g/con va sau 105 ngay, dat trung
binh 31 g/con so v6i cing thdi gian nudi, t6m trong ao xay
xi ming chi dat trung binh 30 g/con, n&u nudi 120 ngay
(mdt d6 10 con/m’) vi 25 g/con néu nudi 105 ngdy v6i
mét d§ 15 con/m’. Sy chénh léch d4ng k& nay cho thdy:
khi nudi tdm (c4) trong ao xay, mic di cho in ddy di,
nhung n&u khong c6 thifc dn ty nhién, k&t qui ciing 4t
han ché& bdi vi trong ao x4y, thitc 4n tv nhién hiu nhy
khéng c6 hodc rit ngh&o nan, Trong ty nhién, cc loai
sinh vAt thiy sinh déu st dung tdo (phd du thyc vat), vi
khufn, phit du dong vat, dong vat day,... ]am thic in. Tdy
theo mbi loai ma ty 1& gifta chiing khdc nhau theo dic
di€m cla tirng loai sinh vat thiy sinh. Tap hdp céc sinh
vat nay dugc goi 1a “cd sd thic in ty nhién” cia ving
nude. B cling 14 “chudi thitc &n ty nhién” cla ving
nudc. Chudi thifc in bit ddu bing tio phd du va vi khudn.
K¢t thiic bing tdm, c4. Néu nudi t6m, ¢4 biing thic #n ty
nhién (ma bin ch4t 13 ding phian b6n &€ tao ra cd s& thitc
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Hudng ddn sit dung va ché bién thiic én cho tdm, cd

in ty nhién) ning suit khong vugt qua 500 kg/ha/nim.,
Mudn dua ning suit cao hon, phdi bd sung thic dn ché
bi€n. Nguyén tic ciia phudng phdp nay la: thifc in ché
bi€n cung cip cdc nhu ciu dinh dudng da lugng, thifc dn
tr nhién b8 sung cdc y&u t8§ dinh dudng vi lugng.

1. TAO

Téo 14 cg sd thitc dn chii y&u cla sinh vit thdy sinh
trong moi thuy vyc. Gidng nhy ¢é trén mit dat, tio dudi
nuSc lam cho nudc c6 mau xanh lyc dic trung (mau cia
diép luc). Ching 14 mdt xich diu tién, v6 cdng quan
trong cda cd sd thifc in trong méi trudng nudc. Tdo cb
kich thu6c hi€n vi, ta “nhin” thiy chiing qua mau sic co
thé, thudng 1a mau xanh luc, dbi khi mau dd (euglena
sandine). Todn bd cudc séng ciia tio dién ra trong 1dng
chit 16ng (nudc), ching 12 sinh vit thuy sinh di€n hinh.
Phin 18n tdo s&ng trdi ndi, dugc goi chung 13 “thwc vt
phi du” hay tdo phd du (phytoplankton), c6 mot s& s6ng
badm 6 ddy va bam vao cdc gid thé, dudc goi chung 1a
“tdo0 ddy” (nhv mdt 6 tdo khué). Nhd c6 diép luc va
nhiéu sic t& khdc, véi ngudn ning lugng vo tin, bén
vitng do mit tr8i cung cip, tdo ¢6 th€ quang hgp nhur ciy
cd, tdng hgp mdt s6 mudi dinh dudng (biogen - chii yéu
Ia N, P, C, Ca, Fe, Mg) thanh vit chit hitu cd cung cip
cho cdc loai thifc 4n c6 ngudn géc dong vit cla cd va
ngay cd cd. V& ning suit sinh hoc - biomass - thi khi
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Chuong I: Thite dn tu nhién cia sinh vdt thiy sinh

ning cung cip vit chat hitu cd cia tdo dat dén 2-3
tAin/ha/nim. Him lugng chdt dinh dudng trong tdo kha
cao: dam chiém t8i 30-60% khdi hrong khd, 20-30% Ia
chit béo va 20-35% 1a glucid. Trong protein clia tio c6
hau hét cdc acid amin khong thay thé€, nén higu suit tiéu
hod, hdp thu clGa cdc loai déng vat in ching cao
(khoang 60-80%, han hin cic loai thitc in khic). Chat
béo trong tdo 12 cdc acid béo c6 ngudn goc thyc vat, ty
1€ acid béo khong no 16n. Glucid 14 cdc loai dudng dé
tan, dé tiéu hod va dé bdp thu. Ngoidi cdc chdt dinh
dudng chinh, trong tio cdn gidu cic vitamin A, E, C, K,
tién vitamin A (caroten), nén nhiéu tdo cdn dugc lam
thu6c bd cho ngudi suy dinh dudng (spirulina, chlorella).
Tao sgi nuSc ngot cé ddy di cic loai vitamin quan trong
nhv B,, PP, C, Caroten. Chinh nhd c6 gié tri dinh du@ng
cao nhit viy ma tdo 1a ngudn thfc in 16n nhat, quan
trong bac nhit cia sinh vat thuy sinh (SVTS), cung cip
cho SVTS mét nhiét Iugng kha 18n.

Bdng 1. Nhiét lugng ciia 100g chét hitu co ti tdo khé

T Ié % chdt dinh dudng Nhidt Ik
Nganh tio ——rmr Glucid Lypid (f:alo‘)mg
Tao luc 45 43 12 472
Tio lam 30 64 6 41
Téo khué 40 30 30 525

Ngudn: Dorokhov; Pakhomov; Polyacov (1968 &1975)
Trich tic Trdn Vdn V¥ (1982)



Hugng ddn si dung va ché bién thie dn cho t6m, cd

Khéng chi lam thic dn cho tdm ¢4, tao lam don bao con
1a thitc dn tryc ti€p cla dong vat khdong xudng sdng
(PVKXS) thuy sinh. Khi tdo chét di, x4c cia chiing & dang
ban phan huy 1a thanh phin chinh clia min bid hitu co
(detrit) - thanh phin thifc Ain quan trong clia dong vit diy
(nhur Au triing mubi lic - chironomus, nhuyén thé) va c4.

Pé&n nay, d3 théng ké dudc 42 loai tdo 1am thitc in clia
gidp xdc thip, trong d6 15 loai tdo luc thudc bd
Protococales dudc st dung v§i s6 hugng 16n; 8 lodi tho luc
thudc bd Volvocales; 6 1oai tio khué va 4 loai tio lam.

S& di tdo lam dudc st dung it vi 2 I¥ do: nhiéu lodi tio
lam khi con s6ng c¢6 cha doc t8, ngoai ra, chit lugng
dinh dudng & tdo lam khéng cao, trong thanh phin pro-
tein cla tdo lam thi€u mot s& acid amin khong thay the,
trude hét 12 histidin. Chi mot s8 tdo lam cd nhd, don d6c
hay tdp doan nhung cdn non mdi la thdc dn cha gidp xdc,
dong vat phd du, ddng vit ddy. Rat nhiéu lodi c4 in tdo,
dién hinh phai k€ dén mé tring, rd phi. N6i chung, tio
Iuc va tdo lam 13 thic dn chd y&u (85%) thiy trong rudt
cd mé. Mjt ciu hdi duge dit ra 1a nganh tdo nio ca c6
thé tidu hod dugce? Pa ¢6 nhiéu § ki€n trd 13i khdc nhau
cho ciu héi nay: cic nha khoa hoc Trung Quéc cho ring
ca khé ti€u hod tao lyc va tdo lam, cdn cdc nganh tio
khic, déu dé tiéu héa cho c4. Theo Chung Lan (1965):
vi ¢4 khéng ¢6 men tiéu hod cin thi&t (celluloza), nén
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Chugmg I: Thitc dn ty nhién cia sinh vdt thiy sinh

khé tiéu hoa dugc tio lam. Gin diy, ngudi ta phét hién
ra pH trong rudt ¢4 rd phi 13 1-2, nén cdc¢ vich t€ bao tio
bing cellulose bi phd huy, cdc chit dinh dudng trong
khodng gian bao bi tiéu hod hét. Trdi vdi quan diém cida
Trung Quéc, cic nha khoa hoc Lién X6 (cii), di€n hinh
1a R.A. Savina (1965-1968) cho ring, tio luc la thifc dn
¢6 ¥ nghia d6i v8i cd. Mot s6 lodt tdo lam 14 thifc dn 5t
che c4. Phia bdc Viét Nam c6 tdi trén 35 giéng tdo luc,
vé chiing loai, chiing chi€m t8i 40% tong s6 giéng tio di
biét, nhung s& ludng lai chi€ém d€n 50%, c6 khi d€n 90%.

Trong d3i sdng thiy virc, c¢6 nhitng sinh vét khi chét
di mdi thdy vai trd clia n6 nhy tritdng hgp tdo lam d8i véi
dinh dudng ciia ¢4 m&: nhitng c4 thé trudng thanh thudng
stt dung trrdc hét 1a detrit i tdo chét, khdng phdi tif tio
séng, vi trong nhiéu lodi tdo lam toi cé chita ddc t5; khi
bi phin huy, cdc loai tAo déu m4t tinh ddc va trd nén dé
tidu hod, gidp c4 sinh trudng t5t hon. V& vdn dé nay,
E.V. Borutxki (1973) nhdn xét: Y&u t& han ch€ viéc nudi
cd me tring khong phdi 1a do thinh phédn cda tdo khong
phong phi (vé chiing loai) ma & chd mat dd tdo thip. C4
me s& sinh tndng t6t néu thiy virc nudc c6 diy di cd s6
thitc 4n - bao gdm thire vit phil du va detrit. Bgi vdy, &
nudi ca t8t, trude hét tao sinh khdi 18n cda tdo trong ao
(bing cdch bén phin), sau d6 mdi d€n viéc im cich tao
ra su uu thé€ cda cic lozi tAo ma cd va thich.



Hudng dan sit dung va ché bién thitc dn cho tém, cd

IL. VI KHUAN

Vé 58 lugng, vi khudn 13 nhém sinh vit déng nhit
trong nudc: 1 lit nuSc sdng c6 tir 100 d&n 1.000 vi khuin;
& hd, con s6 nay bi€n dong tif vai cd thé d&n vai tricu;
trong 1ml (cc) nudc ao nudi c4 c6 téi 19 c4 thé, tinh ra 1
lit nwdc nhu vy, sinh kh8i (biomass) cidia ching 13
31,6mg; trong Ig bin ao c6 th€ dén 5,9 t¥ t& bio vi
khudn (thudng mdi t&€ bao 1a 1 cd thé), c6 kh&i lugng t6i
6,8mg. Nhu vay, chiing ta c6 thé hinh dung ra vai trd to
16n ca vi khuén trong chudi thic in. Vi kich thudc
nhd, (trong khodng 1-5 milicron), vi khudn 13 thitc 3n cidn
thi€t cho cdc loai nguyén sinh ddng vat, ludn tring, gidp
xdc thap, giun, trai 6¢c, 4u tring tdm c4, ¢4 ¢4 in mdn b
hitu cd ciing s& dung vi khuin nhy mét loai thitc &n tét.
Trudc diy, ngudi ta cho riing, thic vat phit du 13 thic in
cla dong vit phd du. Ngay nay, ngudi ta di chiéfng minh
dugc vi khudn cling 12 b6 phin ciu thanh thanh phin
thitc 4n quan trong clia ddng vt phd du, dong vit ddy va
ngay ci ca (khi sit dung detrit).

Khi trong nutde dii oxy, vi khuin sé phan gidi chat hitu
cd, 46 12 hoat dong sdng cilia chiing, v ciing 13 vai trd to
18n cta vi khudn trong chu trinh vt chit. Vai trd nay dic
biét quan trong trong nhiing ao nudi cd ¢ bén phin va
cho dn thifc 4n tinh. Trong 150 ngay (5 thdng), & nhitng
ao ¢6 bén phin nhu th€, vi khudn di tdi tao duge 131kgN
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Chuong I: Thitc dn tu nhién cia sinh vit thily sinh

va 8kgP. Sau khi chét, vi khudn bi phan huy, mét 1n nita
tham gia vao chu trinh bi&€n d6i vat chil.

L. BONG VAT KHONG XUGONG SONG THUY SINH

Pong vit khéng xudng s6ng (DVKXS) thuy sinh gbm
hai nhém: Nhém sdng tréi ndi (nhu dapnidae, cyclop,
bosnia, bosminosis, rotifera, nauplius, protozoa,...), chung
dude goi chung 1a “ddng vat phd du” - zooplankton; nhom
th¢ nai chuyén s6ng & ddy hodc bim vao cic gid thé dudi
nude - dudge goi chung 13 “Ddng vat diy” (BVD) - ben-
thod. Ca hai nhém niay déu cé ¥ nghia cho d3i s6ng cia
tHhm c4 & géc do thitc 4n. DPVKXS 1a nhifng thdc &n c6 gid
tri, gidu dinh dudng, vitamin; 13 nhitng loai thifc iin khéng
thé thay th&€ hoan toan bling thifc An ché bién.

Bdng 2. Thanh phén hod hoc ciia mét s& sinh vit lam
thitc én cho cd

Nhém sinh v4t T ¥ cAc thinh phin hod hoe trong khél hegng tudi (%)
m thide in Nutde ] Pym | Pung I Ma I Tro

Phit du sinh vt

Daphnidae 90 5 0,7 0,1 1,7

Cylop 88,5 6,7 2 0.1 0,8

Sinh vit ddy

Au triing mudi 87,9 7 0.7 36 1,4

Giun it td 33 6,8 0,6 1,2 1,1

Nhuyé&n thé 61,7 6 0.9 1,8 29

Ngudn: Dorokhov; Pakhomov; Polvacov (1968&1975)
Trich tit: Trdn Vin V5 (1982)
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Hugng ddn sit dung va ché bién thic &n cho tom, cd

Nhiét lugng tir 1g déng vat phi du cho 0,3-0,4kcal,
con BVD thudng dao ddng tir 0,5-0,7kcal (du tring mudi
va giun).

Bdng 3. Ham lugng cdc acid amin cd trong thitc dn cia cd

DVT: me%
Pijng v§t lam thic én
Logi acid amin Giip xdc Au tring mubi .
(Daphmidae) | (Chironomus) |O€ Lime® Ovala
Acginin 10,92 4,75 1,44
Histidin 2,69 2,38 1,33
Triptophan 3,62 2,06 ---
Metionin 3,45 1,48 1,68
Systein 1,17 1,05 1,17
Tyroxin 1,27 3,61 2,45

Ngudn: Dorokhov; Pakhomov; Polyacov (196841975)
Trich tit Trdn Vén V¥ (1982)

IV. MUN BA HUU CO

Min ba hitu ¢o (detrit) dugc cung cdp tir bén ngoai
(phdn b6n, thifc dn tinh) hay tao ra ngay trong long thuy
vyc: d6 13 cdc sdn phdm phin gidi cila sinh vit thuy sinh
khi chét di. (J thuy vire nudc ngot, c6 d&n 90% chit hitu cd
thuc vat 13 tif tdo, lugng min b hitu ¢d trong ao 14t cao,
nhit [a ven bd, ¢ khi d€n vai mg/l. Ban than min b hitu
cd 12 cd mét phitc hé song, phin co ban 1a mot gid thé (c6
th€ 14 v6 cd hay hitu cd). Nhd khi ning hip phu trén bé
mit clia gi4 thé, tao ra Idp mang nhiy cdc hdp chit hitu cd
- 1a mdi trwdng 6t cho vi khudn phét trién. Mic db, vé
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Chuemg I: Thite dn tu nhién cda sinh vat thiy sinh

dinh tinh, vi khudn 14 thinh phin quan trong trong miin ba
hitu co, nhung vé dinh lugng, vi khuin khong chi€m nhiéu
ki lugug (thudng it hon 1%). Sng bim vio diy con cd
cac nguyén sinh dong vat (Protozoa) hay ludn tring
(Rotifer) va tdo. Min bi hitu cd do tdo sinh ra 14 ngudn
thifc 4n quan trong clia nhiéu loai sinh vat phi du va sinh
vit ddy, nhit 13 nhitng gi4p xdc thip dinh dudng bing
cach loc nrdc. Khi thi€u sinh vat phil du, cd mé hoa va c4
mé tring s dung min bi hitu cd nhr 13 thanh phdn quan
trong trong thiic 4n cia ching. Hién tugng chuyén mdi in
nay khong lam gidm 3¢ d6 sinh trudng cla ching so vdi
khi dugc cung c4p thifc in wa thich. C4 trb tring (Cirrhina
molitorella), mrigal, ro hu (trd1 An) 13 nhitng loai 4n min
b3 hitu cd dién hinh. Ching gidng nhv nhitng “vé sinh
vién” lam sach thuy vyc.

Bdng 4. Nhiing nhom sinh vdt cdn phdt trién
(hodc kim hdm) trong vuc nitdc

Nhém sinh v§t cn phat tri€n Nhom sinh v§t cdn kim him

Vi kbuin cé dinh dam amon

hos ¥A pitrat hod Vi khudn khif nitrat hod

The vit thuy sinh bic cao, tio lam
vii nhifng tio ¢d ¢3 16n ma DVPD va
cd khdng an dugc
BVPD, u tring mudi, giun it Céc loai DVKXS thuy sinh in

t, ghuy&n thé BVPD{chudn chudn, ca niéng...)
C4 nudi Ci tap

Tdo lyc, dic biét la
Protococcales

Nguidn: Sukhovekhov (1963) - Trich tix Trdn Van Vy (1982)
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Hudng déin si dung va ch& bién thire dn cho tém, cd

V. SAN PHAM SO CAP VA THU CAP, SU HAO HUT
NANG LUONG TU BAC THAP LEN BAC CAO CUA
CHUOI THUC AN

Sttc sdn xuét clia ving niiée bao gdbm 2 dang: sd cip
va thit cip.

- Sitc sdn xuit so cip 1a tdng khéi lugng chat hitu co
c6 ngudn gdc thyc vit, do tio quang hgp tao thanh.

- Sitc san xudt thit cip la tdng khdi ludng chit hitu co
ngudn gbc déng vit, do d6ng vit in thuc vit (tio, detrit)
tao thanh. Stc sdn xudt th¥ cip bao gdm nhiéu bic, tir
déng vat phi du d€n cd, d6 12 cd mdt chu trinh chuyén
héa ndng lugng, Tinh chit cd bdn ciia chu trinh chuyén
ho4 ning lrgng va vit chat 1a: N&u chu trinh cang nhiéu
bic dinh dudng thi lvgng vat chit va ning lugng cang bi
suy gidm. Nguyén nhin cia sy suy gidm 1a do ning
lugng con d€ cho dong vat thuy sinh tidu hao trong sudt
qu4 trinh s6ng. Trong thuy virc, thanh phin loai cang da
dang, chudi thdc in cang dai, sy hao hut vé vit chit
cing 16n. Khi bi€u dién sy chuy€n hod tir mic dinh
dudng thip d&n cao, ching ta s& thiy hinh thdp. Theo
Nikonski (1956): Hao hut trong chudi thifc in c4 hién (c4
in phd du) - ¢4 di (c4 dn c4) 1a 5 lin (nghia la: of Skg
c4 hién 1am mdi mdi thu dugc lkg cd dif), con & chubi
DVPD - c4 1a 8 lan (nghia 12 cho in 8kg phit du, mdi thu
dugc lkg cd). N&u cho sitc san xudt so cip 1a 100% thi
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Chuong I: Thiic dn ty nhién cia sinh vdt thiiy sinh

khi tao thanh sic san xuit thit cAp bac hai (PVPD) con
25%; & bac 3 (dong vat an DVPD) con 6%; c4 - bac 4,
chi con 1%.

Hinh 1. Sdn phdm so cdp va thit cdp

SN e

W Lol &

Béc 1 (tdo va thyc vit Béc 2 (BVPD): Béc 3 (BV dn Béc 4 (c4,

thity sinh khéc) - Sdn 25% - San DVPD): 6% - Sén  tdm): 1% - Sén
phim sd cip: 100% phim thi cip phim thi cip ph&m thd cip

Nguébn: Mkonski 1956 Trich tit Trdn Vin Vi (1982)

Nhu vay, theo tinh todn: D€ c6 dudc 1kg c4 cin 6-7kg
DVPD va BVD, d€ c6 dugc 1kg DPVPD hay BVD cin 6-
7kg TVPD. Ning suit ty nhién cda c4 1a 500 kg/ha/nim,
d€ c6 dugc ndng suft ndy cin: 5x6x7= 21.000kg tdo.
Chiing ta tudng tudng va so sinh mét cich cu thé nhu thé
nay: T4o ciing gi6ng nbu cd, 14 xanh trong ritng, sic sin
xuit bac 1/sd cip, cling nhu trdu bd hucu nai (12 nhitng
dong vit in cd, giong nhu c4 in thuc vit), sic sin xuit
bic 2/th¢ c4p.
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Cruong H
TIEU HOA VA DINH DUGNG CUA TOM CA

I. TIEU HOA CUA CA - TOM
1. Tiéu héa cia ca

Khéng nhu nhiéu vat nudi khéc, cd khéng c6 dong
thdi “nhai” thitc dn. M§t s§ loai cd ¢é “ring ca” (chd
y€u 1a “c4 dit”), ring nay chi d€ gip bit va giit mdi,
mot s& loai c4 ¢6 “ring hau”, nhung cd khong c6 ring
ham d€ nghién ndt thifc in. BSi vdy, thong thudng c4
“nudt chitng” thitc in. C4 ciing khéng cé tuyén nudc bot
dé giiip tiéu hod ngay tir dAu. Qu4 trinh tiéu hod cia cd
mit han khi ning “tiéu hod cd hoc™ (nhai, nghién), ma
chi con kha ning “ti€u hod hod hoc™. C4 ciing khéng cé
da diy. Cdi goi la “da day” cia c4 chi 13 doan diu cla
ruét non phinh to ra. B€ khic phuc tinh trang d6, rudt
clia ca thudng rit dai, c6 ty 1€ ding ké so vdi chiu dai
than. Trong rudt ¢4, con c6 hé vi sinh vat séng cdng sinh;
nhd d6, thitc an dude tiéu héa va hap thu 16t hon. Do ¢6
rudt dai, thoi gian thite 4n duge luu giit trong Ong tiéu
hod ¢ ca kha lau. Trong nhitng diéu kién binh thudng
(nhiét d9 25-30°C, oxy hoa tan 16n hon 2 mg/l), thirc in
thudng lutu d€n 2 ti€ng. Nhd kha niing nhu vay, c4 c6 thé
tiéu hod dudc thifc 4n nioi séng, ngay cd mot s& hat coc
(chi c6 chim do khdi cd cia mé - da day rit manh nén
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Chuemg IT: Tiéu hda va dink dudng cia t6m, cd

cdc hat sdi vun trong d6 mdi nghién dugc) thi cd vin tiéu
hoa dugc nhd hé men va pH thdp trong 6ng tiéu hoi. Bdi
thé, thitc 4n cho c4 can duge nghién nhé (€ ting cd hoi
ti€p xdc v8i men tiéu hod trong &ng tidu hod ciia cd),
nhd vay, thitc dn dudgc tiéu hod k¥ hon, triét d€ hon.
Trong pham vi nhiét d§ thich @ng, qué trinh tiéu ho4 cla
cd ty 1€ thudn véi nhiét d méi tradng (vi c4 1a dong vat
bi€n nhiét - c6 thin nhiét gi6ng véi mbi tnrdng). Ngoai
nhiét d6 12 y&€u t6 hang diu ra, kha ning tiéu hod cia c4
¢on phy thudc vao him lugng oxy hda tan trong nudc.
Nhitng ngudi nudi cd cidnh biét ri't rd: POng thdi ddu tién
ctia c4 sau khi thay nudc mdi 1a thadi phan. B&i vdy, cong
nghé nudi cd cdn c6 gidi phdp k¥ thuit hing ddu 13 dim
bdo ham Iwgng oxy hoa tan trong nude (I8n hon 3 mg/l),
yéu cau nay khong chi tao diéu kién cho c4 hé hip, ma
con giip ching tiéu hod t6t.
2. Tiéu héa cia tém

Gidng nhy ¢4, tdm ciing cin dii c4c nhu ciu dinh duSng
da lugng va vi lugng d€ xay dung cd thé 16n (16n 1én - sinh
trrdng). Cdc chit ndy duge cung cip théng qua thic in.
Trong pham vi nhiét dé thich @ng, thdi gian thitc in tdn tai
trong cd thé tdm cling ty 1& thuin véi nhiét d6 va O, hoa
tan, thudng 1a 2 gid. B3i vay k¥ thuit nudi tdm dé xuit
bién phdp: cho tdm &n 5-6 bita/ngdy, mdi bita cich nhaun 3
ti€ng. Trong ao nudi tom, nhat thi€t phii d3m bio ham
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Hudng ddn sit dung va ché bién thitc dn cho tém, cd

lugng oxy hoa tan cao hon 3 mg/l; nén ¢é cidc quat nudc
& khi ddc nhu CH,, H,S,... ¢6 cd hdi thoit khoi ao nubi.
Tiéu héa cha tdm ciing tuong t ¢4, thifc in cia tdm 13 tdo,
dong vat phd du, dong vat ddy va chit hitu cd, phudng
phap tiéu héa va hap thu cling nhd vio hé thdng men tiéu
héa va hé vi sinh vt sdng cong sinh trong &ng tiéu hoa.
Kha ning tiéu héa va déng hoéa phu thudc vao hé vi sinh
vit séng cong sinh trong ong ti€u héa, cdc enzym va kha
ning hap thu clia dudng tidu héa.

Vai trd clia hé vi sinh vét trong qua trinh tiéu hda cla
tom ci con chua dudc nghién ctru ddy dd. Céc s6 ligu
phong phd hon ci la nhu ciu ca c4 chép vé protein,
. amino acid, lipid (dic bi¢tla Omé ga 3 vi dméga 6, hydrat
cacbon, chit khodng, vitamin va cdc nguyén t§ vi hi€m)
(Jauncey, 1982, trich tit Nguyén Tudng Anh, 2005).

I1. DINH DUGNG CUA CA - TOM

Nhy cdc vat nudi khidc, nhu ciu dinh dudng ciia dong
v4t gébm 2 thanh phan chinh, goi 13 da lugng va vi lugng,
Céc chit da lugng bao gdm: Pam, dudng, md. Cic chit
vi lvgng hang ddu 1 cdc loai vitamin, mot sd enzym,
hooc mén. Toan bd nhu ciu dinh dudng (dic biét 1a y&u
t6 da lugng) déu dudc cung cip tiY mdi trudng, mdt s&
chat vi lugng (chl yéu vitamin), vat nudi cé thé ty t6ng
hgp (mic du rdt han ché) tit nguyén liéu dudge cung cip
théng qua thifc in.
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Chuong IT: Tiéu héa va dinh dudng cia 16m, cd

1. Cac chit da luigng
a) Dam - Protein - protid

Trude diy, ngudi ta hay ding tit “dam” (N), & chi
chdt dinh dudng quan trong d4u tién nay. Ngiy nay,
danh phdp qudc t& dd théng nhit goi 13 “protein”. P6 1a
mét hgp chdt hitu cd phidc tap, ¢6 phan ti¥ 16n, gdm 4
nguyén td cacbon, hydro, oxy vi luén phii c6 nitd, ngoai
ra con mdt s6 nguyén & nhu photpho (P), lwu huynh (S),
k&m (Zn),... Cdu tao nén phin t¥ protein 1 céc acid
amin, ddy mdi 1a cdu thanh cd bin, quan trong nhit, cé
¥ nghia nhit vé dinh dudng d8i v6i vat nudi. Ta cé thé
tudng twgng va so sinh mdt cich cu thé nhu thé nay:
Trong ngdi nha, protein gidng nhi cic bifc tudng dudc
x&y bdi cdc “vién gach” (14 cdc acid amin).

- Vai trd, ¥ nghia clia thifc in protein: Protein tham gia
chi y&u vio ciu tao t€ bio sdng. Protein 1 chit hitu cd
quan trong ah4t, khong mdt vat chit ndo khic cé thé thay
th€ né trong t& bao séng. San phiam thit dudc ciu tao ti
protein. Protein tham gia ciu tao cdc men sinh hoc, cédc
hooc mén - 14 nhitng chi't hitu co mang hoat tinh sinh hoc
cao, ¢6 vai trd xiic tdc trong qui trinh trao d8i chit, ddng
hod, di ho4 céc vit chat dinh dudng ti¥ thic in ti€p nhan,
diéu hoa nhip nhang cdc hoat déng sdng clia co thé vat
nudi, 12m cho vat nudi thich nghi véi méd1 trudng.

+ Protein thd: Protein thd bao gdm cédc vat chit chia
nitd (N), 13 hgp chat cia N-phi protein va hgp chat N-
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protein. V€ gi4 tri dinh duBng, chi ¢é cdc acid amin trong
N-phi protein va N-protein 12 ¢6 y nghia, Hau hét cdc
chit N-phi protein nhu cdc mudi: uré (CO(NH,),);
Sulphate amoni ({(NH,),SO,); Bicacbonat amoni
(NH,HCO;) khong c6 gid tri dinh duBng vi vat nudi
khong tiéu hod dugc chiing do khéng ¢6 men ti€u hod
loai nay. Him lugng protein thd trong vat chit khé cida
thidc in c6 ngudn gdc thyc vt va dong vat khic xa nhau
va bi€n dong rat 16n: tr 2-3% cho tdi1 70-80%. Thong
thudng, haim lugng protein trong thic in cé ngudn gbc
d6ng vt 18n hon thuc vit (6 cdy ho didu) va 16n hon hat
cSc. Bt c4, bot thit ¢6 t8i 60-70% protein thd, trong khi
sdn khd chi c6 2-3% protein thd, béo dau khé 1a 20-30%,
khé diu ho dau 13 20-50%, bot 16ng vii, bdt mau 1a 80-
85%. Qua so liéu trén, ching ta thdy: Bt 16ng vii ¢6
him Idgng protein thd ra't 16n (80-85%), nhung khéng c6
gia tri dinh dudng, con bdt ¢4, tuy ham lugng protein thd
thap hon (60-70%), nhung lai c6 gi4 tri dinh dudng, Nhu
viy, danh gid gia tri dinh duBng khdng hodn toin cin cif
vao tdng ham lwgng protein thd ciia thitc in ma phdi cin
cif vao khd ning tiéu ho4, hip thu cla ching (Lé Hong
Mdn & Bui buic Ling 2003).

+ Protein tiéu hod: Khong phdi toan bd lugng protein
thé trong thitc dn dugc vat nudi tiéu hod hét, mdt phin
khong ti€u, khong si dung dugc, bi thai ra ngoai ciing
phan. Protein con lai dudgc goi 12 protein tiéu hoi. Ty 18
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Chuong II: Tidu héa va dinh dudng cia tém, cd

protein tiéu hod cang cao, gid tri dinh dudng (cdn goi 1
gid tri sinh hoc) cia thdc dn cang 16n. Céc loai thifc 4n
¢6 ngudn gbc ddng vatcd gia tri dinh dudng cao hon thitc
in c6 ngudn gdc thuc vat. Trong d6, thitc An nhu sita,
trifng, thit c6 ty 1€ tiéu hod tir 90-95%, trong khi ti kho
dau dju tuwong, khd lac 13 80-86%, ngd 13 75-78% (Lé
Hong Man & Bai Puc Ling 2003). Protein dudc hap thu
trong dng tiéu hod vit nudi qua mang rudt, ludn & dang
acid amin. D3i vdi c4, ngudi ta 3 xdc dinh: Protein cé
ngudn gbc thyc vat, chi cs thé thay th€ khodng 30% tdng
nhu cdu protein cla cd thé, con lai phdi 1 protein c6
ngudn géc d6ng vat.

Nhu vdy, ¢6 nghia 1a khi sdn xudt thifc in cho tdm, c4,
khéng thé thay thé toan bd nhu ciu protein clia vat nudi
chi bing protein cla thyc vt (nhv khé diu ddu tuong
hay khd lac) dugc. '

- Gia tri sinh hoc ctia protein: Khi ma protein tir thite
in cung cip ddy di cdc acid amin cdn thi€t d€ tao nén
protein cia cd thé vat nudi (protein khong thay thé) thi
protein trong thic dn dugc goi 14 protein c6 gid tri sinh
hoc diy d, hay 13 thitc in c6 gid tri dinh dudng cao. N&u
chi thi€u 1 trong cdc acid amin khéng thay th& nao d6 thi
kha niing s\t dung protein ciia vat nudi bi gidm siit theo
ty 1€ thudn v8i né. Thi du: Néu mdt acid amin khong
thay th€ nao dé chi dat mitc 60% so v&i yéu ciu, thi vt
nudi chi st dung dudc 60% ngudn protein ma thdc in

21



Hudng dén sit dung va ché bién thic dn cho tém, cd

cung cdp. Tit d6, ta c6 nhin xét: Viéc ché€ bi€n thifc in
cho vit nu6i cin phai ddy di, cin d6i dinh duSng; néu
thi€u mdt vai acid amin khéng thay thé trong thitc 4n cho
vit nudi, khéng nhitng lam 18i loan qud trinh t6ng hdp
protein trong cd th€ ching ma cdn din d€n pha huy sy
trao ddi chit, sy tao thinh cdc ezyme va hooc mén,...
Hiu qud 1A sinh trudng cla vat nudi bi kim hdm, stdc
khod suy y&u, kha ning mién dich suy gidm. D& d4nh
gid chit lugng protein trudc tién 13 dya vao thinh phin
cac acid amin, trong d6 y€u td quan trong la cic acid
amin khong thay thé&. Chi s& sit dung protein hitu hi¢u bi
idnh hudng ctia nhi€u y€u t& nhy: Him lugng protein,
tudi vat nudi, gidng vit nudi, ty 1& protein, cin d5i cdc
acid amin, khodng va vitamin.

+ Acid amin khéng thay th€ (thi€t y&u): La nhifng acid
amin ma cd thé vt nudi khong thé i tdng hop duge véi
ty 1€ vita dd d€ cho phép vit nubi ting trudng t6i wu. Cic
acid amin khéng thay th€ gém cé 10 loai, bao gom:
Arginine, histidine, isoleucine, leucine, lysine, methyo-
nine, phenylamine, threonine, tryptophan, valine. Trong
10 acid amin nay, c6 mdt s§ rit quan trong, dnh hudng
dé&n hiéu qud st dung protein, chiing dwge goi 12 acid
amin giéi han. Bé 1a lysine, methyonine, threonine, tryp-
tophan. Ngudn thitc #n tir thyc vt s& gidi han acid amin
methyonine, sau dén lysine, néu thitc an c6 ngudn gdc
ddng vit, thi gidi han thit nhit 13 acid amin threonine,
néu thite in chii y&u tir hat c8c, acid amin bi gidi han nhit
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Chueng II: Tiéu héa va dinh dudng cia tém, cd

1 lysine, thit hai 13 tryptophan. Nhung néu du thira acid
amin gidi han ndo d6, s€ gy gidi han mdi, l1am mit cin
bing trong thic dn. Néu cho in biing thitc dn ¢6 him
Iugng protein qud cao, vat nudi s& 16n cham, cic chat thai
s& gdy 6 nhiém mdi trudng, lang phi thitc in, Trong sdn
xuit thitc &n, gid c& cla ching ty 1& thuin vdi ham lugng
protein phéi trdén. Cho nén, d€ c6 dugc thitc in vira c6
chit lugng cao lai ¢6 tinh canh tranh, ham lugng protein
trong d6 phai tinh k¥ sao cho vira di. D&i vdi thic 4n cho
cd, ham lugng dam t8ng s& tit 18-20% 13 kinh t&€ nhat.
b) M3 tho

M3 thé bao gbm cdc vit chit dugc hoa tan (chiét
xuit) trong mét s6 dung mdi hitu co nhu: Ether, benzene,
chlorophooc,... M3 thé ¢6 nhiéu & hat ciy ho diu (30-
50%), cic hat c6c (3-8%), trong mdé md dong vat (15-
70%). Trong md thd chia nhiéu thinh phin chit béo
nhu: Acid béo no (bio hda) - chlt yéu & md dong vit va
acid chuwa no (nhiéu & dau thuc vat), sterin, phospho
lipid, pigment. M3 chia ning lugng cao, 13 ngudn bd
sung d€ cin d8i khiu phdn ning lugng wu viét nhat,
nhanh nhit. Trong thinh phin thifc in cho c4, né€u chi
can d61 md tho thoi thi chua dd, cin b8 sung mot s6 loai
acid béo no, cha no vi mét s& thanh phin khic con
thi€u dé vat nudi st dung ngudn md trong thifc dn hiéu
qua hdn. Ngoai cung cip niing lugng, chit béo con la
dung méi cia mét s8 vitamin (A, D, E, K) va hooc mén
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(steroid) d€ mdu c6 thé van chuyén chiing d&€n khip noi
trong cd thé vit nudi.
¢) Glucid (duong)

L2 loai vat chdt “vd dam” (khéng chda dam). Thudc
loai ndy, gdm 2 nhém co bin: Nhém thit nha't 13 chit tinh
bot, ¢6 trong cdc loai hat cdc (70-75%), cédc loai bdt ¢l
nhir khoai, sdn c6 t6i 80-85%. Trong thifc in d6ng vt chi
¢6 1% chdt vd dam, va nhém cd ban thd hai 1A nhém
chdt dudng, c6 & dudng dn (saccharo, gluco), dudng qua
(fructo), mia, hat c¢8¢, hoa qua, cii c6 dudng. Trudc day,
ngudi ta san xuit thitc n theo nguyén tic: Ding glucid
nhu “than” d6t d€ cung c4ip ning lugng cho co thé. Dua
trén nguyén tic ndy, thitc #n dugc sin xuit cé thanh
phin chinh I3 glucid.

2. C4c chat vi ligng
a) Vitamin

Chilt vi lwgng quan trong ddu tién phai k& dén 1a vita-
min. Ching thudng khoéng tham gia vao qua trinh sinh
tdng, nhung déng vai trd 13 chit xic téc, ¢6 loai vitamin
cd thé vat nudi c6 thé ty tdng hdp dudc, nhung ciing c6
loai phdi dudc cung cdp tit mdi trudng (théng qua thic
dn). Dya vao tinh chit cia vitamin, ngudi ta chia chiing
lam 2 nhém: Nhém hoa tan trong diu vi nhém hoa tan
trong nudc. Nhém hda tan trong diu quan trong gdm:
vitamin A, D, E, K; nhém hoa tan trong nuéc quan trong
gdm: cdc loai vitamin nhém B, C.
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Chuong H: Tiéu héa va dinh dudng cia tém, cd

Bdng 5. Mot s6 vitamin quan trong

Vai trd sinh hgc

Nguén cung cdp

Vai trd 16n cho sinh trudng, phat trién,
tham gia vao qud trinh trao d6i chdt,
inh hudng d&€n tuy&n ndi i€, hé thin
kinh,tdng hgp enzym, giip sdng mit

Thi'c vit ¢6 miu dd
(caroten - tién vitamin
A): Gan, diu c4, Idng
a6 tring

Chéng cdi xwdng, liét chi, duy ti
thim thiu Ca va P, gia ting vin
chuyén Ca va P dr huyét teong vio
xtdng va tich ln§ 3 d6. Du thira vita-
min [ ¢6 thé piy ngd dbc

Didu ¢4 (1.000.000
Ul/kg), 1dng 46 tring
(1.500-5.000 Ul/kg),
bit cd (100 ULkg)

Anh hudng t4i chitc ning sinh sin,
chdng teo cd, roi loan trao d5i dudng,
chong oxy hod vitamin A, 1Am md
vang

Ciy xanh non v cic
loai mim hat c6
chifa tdi 300-400mg
Tocopherol/kg. Bi hao
(90-95%) khi phdi ning

Tham gia tdng hgp prothrombin gitp
déng miu

C4c loai thue vit, thifc
in l&n men

B1

Duy tri hoat ddng hé thong thin kinh,
chn cho trao d3i hydratcacbon vi pro-
tein, tAng tioh the¢m %o vA khi ning
tiéu hof, hap thy & rudt

Cim gao, my (8-15
me/kg), mim ngd, théc,
mach (25-120 mg/kg),
bt c4 (0,8-2 mg/kg)

B2

Quan trong nhik cho oxy hod vit chat
& «f bao, thyc hién cdc phdn fog oxy
hod, trao d8i chit, duy tri hoat dong
binh thidng cia tuy&n sinh duc

Sita bot, nim men, cd,
rau xanh, it trong ngd
cic

B3

Thanh phin clia coenzym A, 13 cd chit
quan trong cta phidu men, déng vai
1rd trong trao d3i nguyén 18 ddng (Cu),
diic biét cho chuyén hod acid acetic,
tdng hdp chit béo va axtycholin, din
truyéa thin kinh, chng bai liét

C5, rav xanh, sita bdt,
nim men, it ttong ngii

che
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Bdng 5. M6t 58 vitamin quan trong (tiép)

Loai
vitamin

Vai trj sinh hoce

Ngudn cung cip

B4

Methuyl hdéa khi ¢é mit eda methion-
ine, cin cho sif tao axetycholin - 12 chilt
quan trong trong viéc din truyén xung
d4ng thin kioh, trao 43i ma.

Phd bi€n trong thitc
dn dfng, thue vit

B5

Gitp cho sy phat trién, tdi sioh cdc
bidu md vi sy ting tudng chc cd guan
bi€u bi.

Nim men kb, kho
diu hudng duong,
bt gan, bdt c4.
Trong ngd c<6c co
44, ohung 3 dang
bdp chit nén khé
tién hod & hip thu

B6

Quan trong cho hoat d6ng clia hé thin
kinh TW, tham gia qud trinh khi
cacbon clia cdc diin xuit amino acid,
cin cho cic chit din truyén va Gc ch&
thin kinh, €p thv acid bée chua no,
chuyén ho4 protein thinh md khi cén
thi&t (dif thi¥a protein)

Nim men, gan, sifa
va hat chic. Ngé va
khd dic wong gidu
B&

B8

LA thianh phin chiph cda nhém coen-
zym A, cin cho tao thanh céc acid
amin v3 acid béo méi, xic tic, dioh vi
c4c dioxytcacbon

Thic &n xanh, nim
men, sita va gan, dai
mach vA my cob
nhiéu nhung khé
tiéu, & ngd va khd
diu tudng dé tigu
ho# &hip thu

BY

Clng vdi vitamin B12 tham gia chuyén
ho4 nhém metyl vio t6ng hop methy-
onyl va cholin {vitamin B4}, tao t&€ bio
miu, tdng hgp AND va acid nucleic

Rau xanh, dic biét
rau chin vit
(spinaci)
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Chuong II: Tiéu hda va dink dudng ciia tém, cd

Bdng 5. Mot s6 vitamin quan trong (tiép)

Loai

vitami Vai trd sinh hoc Ngudn cung cip

Péng vai trd trong tao miu, kick thich | Dy tr¥ t6t § md cd
B12 | sinh trudng va nhiéu chifc ning khdc. | thé va gan djng vit,
chura thdy & thyc vit

Quan trong v6i hé hd hip t€ blo, v6 | Gidu & thyc vat
c hiéu cdc sin phim trung gian dochai | Mdm  hat  (lda,
ddu...), rau, cl, qud,
thitc &n 4 chua

b) Khodng chét

Chitc niing cla chit khodng vd cing da dang, tif chitc
ning ciu tao t&€ bao d€n di€u hoa hoat ddng ciia chiing.
Mot s8 khodng chit, dic biét 13 kim loai niing dnh hudng
x&u d€n vat nudi. Trong s8 cdc khoang chit, hai nguyén
t6 Ca va P 13 quan trong nhit &€ tao b xuong, tao vé
kitin cho t6m va Cu 12 nhdn t§ tao mdu cho tdm nudi
(thay vi Fe cho ca).

- Khodng chit da lugng: Ca va P giit vai trd chinh
trong viéc hinh thanh va phAt trién bé xudng c4, v6 tém.
P tham gia vio cic thinh phin hgp chit xic tdc sinh hoc
khi chuyén hod ning lugng ti dang cao nang (ATP) dén
dang thdp ning lugng hon (ADP): (ATP —> ADP+P).

- Khodng chit vi lugng: Nhiéu chit khodng vi lugng
khdc nhu Zn, Cu, Mn, Mg, Co... Mic dd khéng can
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nhiéu, nhung cling 13 nhitng chit cin thi&t cho vat nubi.
Cac chat vi lugng nay dugce cung cip cho vit nudi thong
qua thifc 4n t nhién.

III. QUAN PIEM MGI VE DINH DUGNG VA CHE
BIEN THUC AN CHO TOM CA

Hién nay, ngudi ta da ché bién dudc thitc in c6 hé s6
nhd hon 1 (e 14 chua t6n dén 1kg thirc dn di thu dugc
1 kg c4 thit) khi thifc dn nudi ca dudc ché bién vdi thanh
phin chinh 1 axit béo khong no va protein. Theo ly
thuy€t nay, todn bd ning Iugng cho trao d3i chit dugc
cung c4p bing lipid dudi dang axit béo khdng no d€ d&
ti€u hod, d€ hip thy. Ching ta bi€t riing lipid gidu ning
lugng hom cd trong cdc chit c¢d ban (gluxit, protein,
lipid), va hién nay, ngudi ta dang “sg béo” nén thic in
loai nay khéng bi canh tranh vdi con ngudi. Protéin bao
gio cling dit nh4t, bdi viy trong thifc 4n chi cho hwgng
1am sao vira dd dé xay dyng t& bao ctia cd thé. Con glux-
it chi d€ dinh ké&t. N&u cho #n nhiéu gluxit, cd th€ khong
sit dung hét, s& chuyén hoa thanh chit béo tich liy lai,
mdi ldn chuyén hod nhr viy lai bi mit ning ludng.
Trong thic dn cin @8 vitamin dic biét 13 vitamin C,
khodng, 10-13% xd d€ ting khi ning hoat djng ciia
rudt, dé tiéu hod.
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CHuona

NGUYEN LY VA PHUGNG PHAP SU DUNG
PHAN BON LAM THUC AN CHO TOM CA

I. PHAN LOAI CA THEO TfNH AN

Cin cif vio tinh An clia c4, ngudi ta chia ¢4 nudi thinh
2 dang:

- C4 hién: LA nhitng lodi ¢ an thyc vat, in min bi
hifu cd, in ddng vit phit du va dong vat ddy. Hau hét cdc.
loai c4 nudi truyén thong (me tr6i, trim, chép, rd phi)
thudc loai nay.

- Ca dir: La cd dn cd nhu cd qud. Trudc diy, ngudi ta
chi nudi cic lodi ca thudc loai “c4 hién”, ngay nay, ca
“c& dit” cling da nubi thanh cOng.

Ching ta d3 bi€t: Khi b6n phan, cd s3 thic in ty
nhién cia c4 s& phat tri€n , mdt mit khic nita 12 bac thite
dn cang cao, hao hut ning lugng cang I6n. Bdi viy, cac
loai c4 nudi bing phin bén phdi 12 c4 dn thic in oy
nhién c6 bic thip trong chudi thic An méi ¢6 hiéu qui
kinh t&€. D6 1a cdc lodi c4 in thyc vit phu du nhy mé
tring, 16 phi; in dong vt phil du nhut me hoa, cat la; dn
min ba hitu cd nhi trdi tring, 16 hu, mrigal; in dong vat
day nhu chép, di€c. Nudi ghép céc lodi cd ndy vdi ty 1€
thich hgp trong ao (tham khdo bang 8) dugc coi la hgp 1y
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cho phudng phdp nudi cd bing phan bén, vdi ddi tudng
nudi la “c4 hién” .
Bdng 13. Ham lugng oxy hoa tan trong nudc ao (mg/l)
dnh hudng dén mét 56 loai cd nuéi chi yéu

Midc |Trim|Trim| Mé | Mé
4 | den | <6 {tring| hoa

Ré | Tréi

Chép| Di€c | Vén phi | trdng

Ngat | 06 { 04 { 08 | 04 |03 |01 |06]| 04 ] 02

T&i

thida 2 2 2 2 2 1 2 1,5 2
Binh

thudng 5 5 5,5 5 4 2 55| 35 4

& nudc ta, c6 18 nghé nudi c4 b4t ddu ¥ viéc canh tic
hia nuéc: Dén ching giif lai c4, tdm lot vio rudng ciing
vt nudc khi thio nudce canh tic lda, sau nghé din phat
trién do bi€t v4t c4 bot trén cdc hé thdng sdng chinh
(sOng Hong, song Th4i Binh & mién Bic va Mé Kong &
mién Nam) vao mila cd @&, uong nudi thanh c4 gidng
phuc vu nudi ¢4 thit theo 1€ 16i canh tic cia Trung Qudc.
Canh tac thuy sdn dugc coi nhwr hinh thifc hiéu qui nhit
trong ba 16i canh tic: Ao, vudn, rudng: “Nhdt canh tri,
nhi canh vién, ba canh dién”. Ba 16i canh tic nay gifng
nhau & chd déu ding phin bén nhu 1 nguyén liéu chinh
dé cung c4p thitc dn cho déi tudng nudi, trdng (c4, om;
rau, hoa, qua; lda).
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Téc dung chia phin hitu c¢o lau bén (do phan gidi t¥
ti¥), tic dung chd yéu 1a ting cudng thdc in ty nhién,
cudi ciing dén cd si dung, ngodi tic dung gidn ti€p nay
mot s6 loai ¢4 con sif dung tryc i€p phin hifu cd nhy cd
rd phi, tré, tro1 An,... phin hitu cd cdn ¢b tic dung cai tao
diy ao, lam ddy ao tdi xOp, ting tinh gilf nude, giF cdc
chat dinh dudng trong ao.

Hinh 2. Vong tudn hoan dinh dudng trong ao

———b-lﬁﬁn héh cd v mubi v6 cd
Quang hap

Téo phid du

| Bong vt phil du |

-] Pong vitdsy e

- Cd

FY Y Y
T Xac chét va chit thdi cda djng vit v :
' thytc vt + Vi khuda phin hiy I —

Nhuge diém cia phan hitu cd Ja:
- Phai diing m6t khéi lugng 16n, tn khong gian chita
dung va c6ng van chuyén.

- Khi bén xudng ao, trong qua trinh phin huy, tiéu hao
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nhiéu 6xy (do phan gidi hdo khi), d& 1am a0 bi 6 nhifm,
mat vé sinh, c4 bi ngat thé.

Pé khic phuc nhudc diém trén, phin hitu cd trudc khi
diing phii duge i d€ phin gidi chit hitu cd va diét hét
mam giy bénh. Bén phan hifu cd cho ao phai bén vio
lic mat trdi. Nguyén tic b6n 13 “Iuong it, Jin nhiéu”.

Il. NGUYEN LY SU DUNG PHAN BON

Nguyén 1y cia phudng phdp nay 1a;: Théng qua phin
bén, cung cip chit dinh dudng, tao diéu kién cho céic
loai thdc 4n tw nhién cho tdm c4 ph4t trién. Pong thai
nay, dugc thé hién qua so 36 dudi day (trang 33).

Pay ciing 12 nguyén tic clia nudi cd trong hé théng
nudi ca k&t hgp vai gia sic, gia cAim theo md hinhVAC,
diac biét la vit, chiing tin dung dudgc mdt lugng dinh
dudng ding k€ tir ngudn thitc in tr nhién phdt trién
trong ao dudi tic dung cta phin hitu cd. B6 ciing chinh
12 hiéu qua cta chudi thifc in, trong d6 déng vai trd chi
yéu 13 cdc loai tdo dudc cd si dung cho nhu ciu dinh
dudng. Trong viéc hinh thanh sinh kh&i ¢4 nudi, nhin
chung, chi ¢c6 mdt s8 lodi cd sif dung trc ti€p chit hitu
cd trong phin bén nhy trdi tring, tréi An, mrigal, 16
phi,... Tuy nhién, s& lugng phin bén dugc ching s
dung tnyc ti€p 1a khéng ddng k€ so véi tdng luogng phin
b6n cho ao. Nhitng loai thic in ty nhién cia nhiéu loai
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c4 an ph du sinh vat, dong vat ddy déu phat trién dugc
nhd c6 phan bén.

Péng vit phd du
va ddng vat ddy

Phin bén bao gém cédc loai: phin hitu cd, phin
khoang (phan hod hoc, phan vd cd).

Téc dung co ban clia phian bén 12 cung cip nhitng chat
mudi dinh dudng (mudi khoing) cin thi€t nhu N, P, K,
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Ca, Mg, Fe,... cing nhiéu chat khdc, Trén mit di't, mudi
khodng gitip cho ciy tao nén cdc bd phan 1€, thin, canh,
14, nu, hoa, qui. Dudi nudc, mudi khodng gitip ki€n tao
nén cic t& bao tio,... Trong qua trinh sinh sdng, ciy cdi,
ciing nht tdo, ching cin cdc chit dinh dudng véi s6
lugng khdc nhau tuy theo loai, ¢6 chit cin nhiéu nhu
N,P, X, Ca , chiing dugc goi 1a chdt da lugng; ¢6 chitcdn
it nhur Fe, Mg,... dude goi 1a chat vi Iugng.

Phéin bdn dugc goi 13 “thitc dn ciia cdy trong va tdo”,
khong chi cin thi€t cho nganh tréng trot, con ding cd
trong nudi trdng thuy sin nita vi chung nguyén tic: phin
b6n giip cho sinh vit tf dudng (ciy trdng va tdo) phat
trién. Nudi tém, c4 bing phin bén (ti¥c 13 bing thic dn
tif nhién) c6 truyén théng 1au dJi § mot s& qudc gia nhy
Trung Qudc, An P8, Viét Nam,... Hién nay, phuong
phdp nay dang con phd bién & cdc nudc dang phit trién,
ddc biét viing Pong Nam A, dang duoc 4p dung réng rii
& cdc qubc gia viing nhiét d6i & chdu A, Phi va My
Latinh. Nudi c4 bing phin bén, thyc hién trong cdng
nghé nudi quing canh hay quing canh cii ti€n - nudi
sinh th4i, vdi cOong nghé nay, sin lugng khong qud dudc
7 tAin/ha/nim. Mudn nudi ban thim canh hay thim canh,
cho ning suit cao hon, phii nudi két hgp gifta phin bén
va b3 sung thic in “tinh” hay thic dn ché bi€n, cong
nghé ndy dugc d€n 15 tin/ha/nim. Cao hon nifa 1a oy 20
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tdn/ha/nim trd 1&n, nudi bing thifc an ché bién phdi ch&
(vién nén). Cho d€n nay, 3 cdc tinh phia Bic, ngudi ta dd
nudi dudge t6i 23 tin/ha/nim vai ddi tugng 14 cd rd phi
don tinh, nudi biing thic dn phdi tron dang vien. O cac
tinh phia Nam, ning suit c4 nubi dd dat d€n trén 200
tin/ha/nim, v4i d6i tudng nudi la ca tra, mbi trudng nudi
1a m6t doan muong c6 mrdc chdy qua, thfc 4n phdi trdn,
dang vién nén.

L. GIG1 THIEU MOT SO LOAI PHAN BON
THONG DUNG
1. Phén hitu co¢

Phin hitu ¢d ¢6 tic dung gidn ti€p d&n sy phat trién
clia cd théng qua viéc cung cap chat dinh dudng cho ao
nudi, nhd vao qud trinh bi€n d8i cha vi khuin, hinh
thanh 1én mét lwgng 1dn cic chit dinh dung thic ddy
qué trinh phat trién cda sinh vat phd du (bao gbém ca
ddng, thuc vit phu du, cling nhu ddng vat day).

Trong hé thdng nudi k&t hdp, phin hitu cg dugc bén
trc ti€p vao ao nudi ¢4, mot s6 lodi c4 ciing c6 thé duge
cung cip thifc in théng qua viéc s dung uyce ti€p phin
hitu ¢ dudi dang mitn bd va vi sinh vat séng trong d6.
Tuy nhién, cd s& thic in tf mun b chi déng vai trd rit
thit y&€u trong viéc hinh thianh sinh kh&i c4 trong ao nudi
s0 v3i ¢ s& thife An tf tdo.
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Gi4 tri dinh dudng truc ti€p cia phin hitu co d6i véi
cd 12 t thifc #n roi vii trong khi s dung cho vt nudt va
dinh dudng do vt nudi thdi ra. C4c nghién cifu trudc day
cho thdy: mot t§ 18 dang k€ céc chit dinh dudng khong
thé tiéu hod hét va duge bai ti€t ra ngodi qua phén, dic
biét trong phan lgn.

- Gid tri dinh dudng cfia phdn hitu cg.

Béng 6a. Ham lugng dam va ldn trong mit s6 logi phdn

bén phé bién
) T¥ ¥ % chit dinh dufing trong phiin bén

Logi pbén bén Pam Lin
Phin lgn tidi 0,544 0,173
Phiin lgn d 0,521 0,164
Phin bd tudi 0,311 0,028
Phan bd i 0,331 0,015
Phin triu tudi 0,349 0,013
Phén tdu d 0,279 0,031

Phan hitu ¢d phd bi€n chil y&u 12 phin chudng (lgn,
triu, bd, dé&, thd, gi...) 1a chit thii cia qud trinh chin
nudi, hdu nhu gia dinh n6éng din nio ciing c6, khdng
phii mua. Phin hitu cd cung cip cho ao nudi tém cé cic
mudi dinh dudng cd ban nhr N, P, K, Ca, Mg, Mn, Fe;...
ngodi ra, phin hitu cd con chita mot s6 nguyén t§ vi
lwgng ma phan vé cd khong c6. Ty 1& cdc mudi dinh
dudng trong phin hitu cd thich hgp v6i su phét trién cla
tdo hon phin vé cd.
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Bdng 6b. Thanh phdn mudi dinh dudng trong mét sé

phdn hitu co

Losi phin Cha': ,;Tl e Chat v6 co (%)
N P,0s | K0
Phin Ign 15,0 0,60 0,50 0,40
Nudc ti€u Ign 2,50 0,40 0,10 0,70
Phin triu bo 14,0 0,30 0,20 0,10
Nudc tiéu trin bd 2,30 1,00 0,10 1,40
Phéan vit 26,2 t,14 1,44 0,62
Phan ga 25,5 1,63 1,54 0,83
Phén ngbng 234 0.55 0,50 0,95
Phin bic 20,0 1,00 0,50 0,40

Ngubn: Nguyén Thi¢n - Vién Chdn nubi

Bding 7. M1 lién quan gita sén lugng phin va ham lugng

nitrogen (N) trong phén ciia cdc loai gia sic, gia cam

T T P P
cim | S8 &) | G oray) N® | nim kg
Trau 460,0 58 | 080 | 4640 16,90
Ba 350,0 42 | 073 | 3210 11,70
Dé 200 03 | 132| 400 1,50
Ciu 200 03 | o081 | 270 1,00
G 2.0 005 |39 | 020 0.07
Vit 30 | 0.06:008 | 3.00 | 0.8 0.07
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a) Ban ao

Biin ao hinh thinh do sy ling dong cda céc vit chit
hifu cd trong ao ma thanh, né 13 mét loai phin hitu co Iy
tudng cho cdy trdng. Sudt thdi gian tdn tai trong ao, né
d3 dugc phan huy mét phidn nén rit d& phin gidi thinh
cdc mudi dinh dudng cung cdp ngay cho ciy cbi, tio.
Phén ban thuding khéng phai mua, vio dip cudi nim, khi
thu hoach xong tdm c4, lic ao dang kho c6 thé khai thic
bun ao, két hgp cdi tao ao, chdng bdi 1ing. Khi vét bin,
48 dong chd cho d&n khi bin khd trfng (hoai, muc) thi
ding dugc, nén trdn biin vdi 1an theo ty 18 5% va véi voi
(10%) d€ 4 nhim 1am ting gi4 tri dinh dudng ciia phén.

- Céch sit dyng phin bun: Trong bun ao khi con “tudi”
chita nhiéu loai axit hitu co (dcc goi chung 14 acid humic),
ching ddc hai vdi ré ciy va tdo. Bdi vy, tnrée khi diing cin
phai xi¥ Iy (). C6 thé G v6i v6i (nhiim trung hda cic acid
bin), phin lan, ric thém phin chudng (giy men), cling c6
thé cit d€ bin tiép xiic v6i khong khi mot thdi gian (d€ oxy
héa axit bitn), d€n khi biin khd, c6 mau tring, “bac” di la da
“chin”, “hoai”, “muc” mdi dem sl dung d& bén cho ciy
duge. Phin bin st dung t6t cho ¢y trdng, nhung khdng Idi
cho NTTS (vi néu bén s& [am ao sdm bdi ling).

b) Phén xanh
Phin xanh bao gbm cdc loai 14, cinh non clia c4c loai
cdy khdéng ddc. Ham lugng dinh dudng trong phin xanh
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khdng cao, bién ddi 16n tuy theo nguyén lidu. Phin xanh
c6 nhiéu chit cellulose tit cic canh ciy non, ching khé
phan huy trong nudc, nén khi st dung loai phan nay, cin
v6t cdc “xdc dam” khdi ao sau khi 14 ciy va cinh non di
muc rifa hét d€ ao khéi bi bdi 1dng. Phin xanh c6 thé thu
gom tif ty nhién, khong phdi mua. Cé 2 céach st dung
phin xanh:

- Cich lam dam: B6 thanh titng b6 nhd, cim coc dim
ngip dudi ao, 2-3 ngay ard 1 1an, d€n khi 14 va canh non
rita hét ta v6t cong (xdc) 1én (chitng sau 7-10 ngay tha
dim). Phudng phdp nay thich hgp vdi cic loai ciy c6
nhiéu 14, cinh non, d& muc (cic tin - diu rich, ché d¢ -
cb 1ao...). Trong ao c6 thd dim, ta quan s4t thdy c4 (dic
biét khi wong c4 gidng) hay vio b6 dim ki€m in vi rit
nhiéu vi khudn va ludn tring sdng trong dé6.

- Cdch thif bai: V&1 loai cAy gia hon, it 14, nén bim
nho (dii 5-10cm) & cling v6i v6i va phan chudng, phin
lan chitng 1-2 thing r6i dem st dung. Phin xanh thich
hop cho trong trot hon 1a cho NTTS vi chit bd du thira
con nhiéu, t5t cho cdi tao d4t, nhung d& sém bdi ling
day ao.
¢) Phdn vi sinh

Phin vi sinh xudt hién & nudc ta vao thip k¥ 90 clia
th€ ky XX, né dugc lam tit bun ac (hay than bun), trén
vdi phin 1an va cAy mdt s6 chiling vi sinh vit vio d6, chl
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yéu cdc chiing ¢6 kha ning c6 dinh dam (nhu & béo hoa
dau). Phin vi sinh thich hgp cho trong trot, dic bigt dé
rdng ciy cinh vi sach s&, d& sir dung, néu cé bén “qua
tay” cling khong dnh hudng t6i ciy trong, nhung d& cho
NTTS, né it phdt hgp vi chat ba nhifu, d& giy bdi ling
ao. Phan vi sinh phdi m4t tién mua, nén khdng kinh t&
bing phan chudng va phin xanh.

Viéc bén qui nhiéu phén hitu cd xudng ao c6 thé 1am
cho mdi trud¥ng ao nudi cd bi 6 nhiém, dic biét lam gidm
lugng oxy hda tan va cé th giy chét c4.

2. Phiin hoa hoc

Phin héa hoc con goi 1a phin v6 ¢d, né chi chita mdt
hodc vai nguyén t6, dudgc san xudt hang loat biing cong
nghiép nén dd thuin khi€t cao, c¢é tic dung nhanh, dé&
st dung, thao tic nhe nhing, sach s&, g@n nhe. Tuy
nhién, do tic dyng tic thdi, nén khoéng ldu bén, gid
phin thudng cao.

a) Phdn dam

Thanh phéan chinh 13 N, c¢6 nhiéu loai khic nhau:

- Urea CO(NH,), ¢6 hinh thic 13 cdic hat mau tring, t¥
1&¢ N 1a 46%, tan manh trong nudc. Pay 12 loai phan 5t
vi thanh phén ¢6 cd 2 nguyén t& cd ban 1a N va C.

- Dam sulphat amoni (NH,),S0, ¢6 miu xdm aanh
hay hdi vang, chita 21% N, d& tan trong nudc. Trong din
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da, goi 1a “dam mdt 14”7 vi trong thanh phan hod hoc chi
cé mdt goc chita N. Loai phin nay sau khi tan, dugc tdo
st dung N, con lai g&c acid (SO,) lam chua ao.

- Pam Nitrat amoni (NH,NQO,) ¢6 miu nhu loai sul-
phat, nhung nhat hon, chifa tir 20-34% N, dé tan trong
nudc, dan di goila “dam 2 147 vi ¢6 2 g6c NH, va NH,.
b) Phén lan

Phan lan c6 thanh phin chd y&u 1a P,0s, nhim cung
cip P cho ciy trdng va tdo. Trén thi trudng, c6 nhiéu
loai phén 1an:

- Surper phosphat: Super lan don Ca(H,PO,),.CaSO,.2H,0
hay super lan kép Ca(PO,),.H;O, lugng P nguyén chit c6 trong
ching 1 15-20%. Phén c6 vi chua, d& hiit 2m lam thiing bao bi,
dang bdt hay vién mau xim tring hay xam tro. Tan trong nudc
khoadng 90%.

- Lan Vin DPién (lin nung chiy, lin cao nhiét, lin
thuy tinh,...): Phin ndy dugc 1am tf quing apatit nung
bling than c6c, ¢4 vin sa. Phin c6 dang bt tring xdm,
ty 1€ 1an nguyén chat 1a 15-17%, ngodi ra cdn c6 voi (Ca
- 30%), manhe (Mg -18%). Dang phin nay d€ bdo quén,
kh6ng bi hiit £m.

- Apatit Lao Cai: Cay(PO,), dudc ch€ tif quing md
sy khd, nghién nhd, ¢6 ham lugng P,O5 khd cao (34-
35%). Loai nay it tan trong nudc.
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c) Vi

V6i 1a mdt loai phan b6n ¢6 nhiéu tic dung. Bén vdi
cho ao nudi c4 nhim 2 tic dung: Diéu chinh d pH trong
ao dén di€ém thich hop (pH=7-9) va cung c4p ion canxi
(Ca* ) cho thuy sinh vat. O modi trudng pH thip, s& 1am
ting sy ti€t chit nhdn trén bé mit mang, gy cdn trd cho
qué trinh trao d8i khi va ion qua mang, tir d6 din dén sy
mit cin bing acid - bazd trong méu, giy ra “stress”
trong qu4 trinh hd hip va gidm néng dd NaCl trong mdu,
giy ra sy r0i loan thim thiu. Khi nubi c4 ba sa, ngudi ta
da phat hién:

- Lic pH<5,5 c4 ¢6 bi€u hién mat nhdt: cdc d6i riu
teo din, hoat dong 13 43 chim chap.

- Khi pH=11 c4 hoat djng 13 d3, c6 bi€u hién mit
nhét, xuit huyét & mit va vy, sau 8 gid cd chét.

- Khi ning pH=12 c4 ch€t ngay.

Tuy nhién, dnh hudng gian ti€p clia pH dé&n thuy sinh
vat mdi 16n: n6 1am gidm hugng P,O; hda tan va CO, cdn
thi€t cho thuc vat pht du, Khi pH trong ao cao, s& lam
ting ham lugng NH, - mdt dang khi d6c nguy hi€m cho
cd. Toém dic biét min cdm véi khi ndy (chi sau H,S).

Khi ao dugc bén vdi, bazd trong voi s€ trung hoa acid
trong nudc va dit. Chat canxi va magié s€ dudc gia ting
theo. Trong cdc ao dAm nudc 1¢ nudi tom, tdng s& chit
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ki€m (total alkalinity) luén c6 sin trong khodng 50-150
mg/l CaCO,. V4i lugng nay, khéng e ngai sy thay déi
cia pH dot ngdt (vi hé dém cacbonat s& phat huy tic
dung). Vi Ca khé tan vao ddm, nén kho dat dugc trén 50
mg/l. P& tranh pH 1én qui cao, va 43 t6n kém, nén diing
vbi bdt (vbi tda), ma khéng nén ding voi sdng (Ca0).
Trong c4c ao, 3am nudi tdm thim canh, viéc bdn voi sau
mbi vu nudi 13 cdn thiét 4€ tiéu diét cic mam bérnh §
ddy ao (diAm) va gia ting sy phan hiy cdc vt chit hitu
cd. Py ao dugc phdi ndng 1-2 tudn cho “né chin chim”
rdi cay sdu xudng sdu 10-15cm, ngudi ta thudng cay 2
lin vudng géc véi nhau rdi bén voi. DE bén A liéu
lugng, ta ¢6 thé 4p dung phuong phép cla Pillai va Boyd
(1985). Trudc hét do dé pH cia ddt bin: Tron dit ddy
véi nudc theo ty 1€ 1:1, do pH (bing gidy quy, pH meter)
dé€ tinh s& voi cin thiét sau:

pH Nhau cfiu vii (kg/ha)
4.0-4.5 1.500
4.,5-5 1.200
5,1-5,5 1.000
5,6-6 750
6,0-6,5 600
6,5-7 500

Ngudn: Vii Thé Tru

Trong cic thuy vyc & mién ndi vA duyén hai, pH
thudng thip hon 7 (dic biét & cdc viang “chim”). Nhitng
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thuy vyc nhu vay, chdt dinh dudng khé dugc huy dong
tham gia vao chu trinh chuyén hod vat chit, vi mdi
trudng nay khong phit hdp cho su phét trién cia vi khuin
c6 ich, c6 bén phin vio, hi€u qua ciing thidp. Trong
trudng hop niy, chi cin b6n véi vao, ndng pH=7-9,
nhiéu khi di cé hiéu qui ngay: ac di “lén miu” xanh
cia tdo. Khi pH<6, cdc vi sinh vat giy bénh dé phat
tri€n; khi pH>7, cic vi sinh vat ¢6 Igi (cdc loai vi sinh
phin huy va cd dinh dam) c6 diéu kién thuin 1gi d€ phat
trién, B&i vay, bén vdi thudng xuyén con 1 bién phdp
phong bénh hifu higu cho c4 nudi. Ngudi ta nhin thiy:
Khi pH=8-9, cdc sinh vit thuy sinh (vA cd) sinh trudng
5t hon ci. G pH=10-11, t3o spirulina (mdt loai thitc dn-
thuSc-gidu dinh dudng cho ngudi gid, ngudi 6m, tré em)
ph4t tri€n manh, c6 thé “nd hoa”. Bdi viy, khéng nén
chi diing véi 1 1an 4€ tdy ao, b6n 16t ma nén b6n thudng
xuyén hang tudn. Trong cdc ao nudi tdm, voi cdn cb §
nghia cung c4p Ca (thanh phin chinh cda vé kitin) gitip
t6m, cua 16t x4c t3t hon.V4i ¢ 3 dang, s dung 5t nhu
nhau; théng thudng, nén diing véi bot (vi 1é nhit); néu
diing voi cuc (v6i sdng), lwgng gidm con 1/2; ding véi
t6i, lugng ting 2 14n (vi di ¢6 chifa nudc trong d6).



CHUONG IV
MOT SO LUU ¥ KHI BON PHAN CHO AO NUOI
TOM CA

1. cAC YBU TG ANH HUGNG PEN QUA TRINH
BON PHAN CHO AO NUOI THUY SAN
1. Pja di€ém xiy duyng ao

Pia diém xay ding ao nudi c4 tdm c6 dnh hudng dén
ky thuit bn phin: Ao & noi “cém ndng” va ndi “dai
n{ng” khong nhit nhau. Ching ta biét ring tdo 1a cd sd
thic 4n dAu tién va quan trong bic nhat cho tom cd. Tao
c6 duge vai trd nay vi chiing c6 kha ning quang hgp - sinh
vit duy nhét trong ao c6 thé bién chit v6 cd va dnh séng
thanh vat chit hitu co. Bdi vdy, & ao “dii ning”, sy phat
huy cta phin bon t6t hon, mit 80 tio s day hon, lusng O,
hoa tan trong ao vi thé ciing 16n hon. C4 sOng trong ao ndy
vita c6 nhidu théc in lai d& hd hip hon & ac “cém ning”.
2. Kich thudc ao nudi cd

Ao nudi c4, khdng nén c6 kich thudc qué bé, dén nbi
chi vai 14n b3 ao bi x6i 18 da bdi ling hét ao. DE tranh
hién tugng nay, nén dio ao 16n hon 1000t t6t nhat, ti¥ 1
s30 (360m?) d&€n 1.000m* (v6i ao gia dinh), b3 ao phai
dim nén chit, n&u c6 dudc bd ke thi t5t nhit. Hién nay,
mbt s§ néng din c6 kinh nghiém diing céc bao “x4c rin”
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hay bao plastic chita diy c4t, dit x€p xung quanh ao lam
k& bd, hay c4dc tAim phi bré xi ming vira ré vira t5t. Khi
lam nhir vay, sau 16p “keé ” bing plastic, nén d8 18p véi
15-20cm, bd ac phdi dim nén k¥, dé phong nude o i,
do cua cd dio hang giy ra. Trong trudng hgp chua ke
dudc b3 khap ao ngay, nén ké by phia ty trudc (vi gi6
mia d6ng bic va dong nam déu v6 vao bJ tdy, giy sat
18 by phia nay). Ao khong nén ndng qui, d6 sdu 0,8-
1,5m 1a thich hgp, nhung ciing khéng nén siu qud 2,5m
vi kho thi cdng, lai khéng phit hgp cho sinh vit thuy sinh
phat tri€n. Ao nbng, nudc s& bi néng vio mia he, lanh
vio mila d6ng, khi€n cho sinh vat thuy sinh c6 thé bi
chét. Ao siu qud, sinh vat ddy s& ngh&o nan. Nhitng ao
dio bing mdy ciing chi nén siu d&€n 2,5m. Ao nén cé
dang hinh chit nhat 3€ d& kéo ludi, chiéu dai ao theo
huéng d6ng tay d€ thu dudc nhiéu ning.

3. Ngudn nudc c4p cho ao

Diy Ia yéu t& rit quan trong, nén tim ndi c6 ngudn
nuSe cAp thudng xuyén d€ dao ao, nhir vay, khi cin “cap
cdu” (ldc c& ndi d4du) sé d& dang, nhanh chéng. Nudc
cip cho ao, khéng nén sit dung ngudn gidu chit hitu cg
(nuée thai). Néu phai diing chiing, trudc khi thdo (bom)
nude vao ao, phdi d€ 1ing. Khdng nén ding nudc ciia
kénh muong (nhit 12 muong tiéu) chiy qua cdnh ddng
réng, vi khi canh tdc hia, d6i khi ngudi ta ditng thudc trir
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sau, ldc d6, n€u thio (bom) nude vao ao s€ giy ngd ddc
cho thuy sinh vit. Trudc khi thio nuée vao ao, nén cé
phén chidn hay ludi loc, trdnh rdc va tnfng c6c nhai theo
nudc vao ao.

4. Ch&t 44t ddy va xung quanh ao

Ching ta bi€t ddy ao 13 ci hé sinh vat ddy (vi sinh,
tdo ddy, giun, nhuyén thé, du tring mudi,...), néu dat c4t
s& khé gi?t nudc, dit min khé dip bd chic, dat sét khé
gdy mau, lam nudc ao duc. Tt nhat 1a ddt thit nhe.

Khi 436 ao, viéc hdi tu dugc ci 4 yé&u td trén thyc ra
cling khong d&. Bdi vay, cdc yéu td 1 va 3 can quan tim
nhiéu hon.

II. LUGNG PHAN BON PHU HQP

Bén phan cho ac nudi tdm cd quan trong hon bén
rudng, vudn, vi ¢6 thuy sinh vat tdn tai trong ao, khi bén
“qué tay”, chiing s& bi chét. Lugng phin bén phu thude
vio nhiéu y&u t& nhu: chit vgng phin, mit 43 tdm c4,
cu tao ao, d6i tudng canh tic (t6m, c4 thit, cd gidng,...),
thdi tiét,

D& ¢6 thé bén diing chiing loai phin mi tdo dang
thi€u, trtde khi bén, nén 1am thi nghiém xdc dinh nhu
ciu phin bén. C6 nhiéu phucng phap xdc dinh, ching tdi
xin gidi thiéu phuong phdp dude nhiéu tic gia cho 13 hgp
1y: Phudng phédp nay duge L.V, Baranov (1949) dé xuit,
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cai ti€n bdi Lyachnovich (1970). Nguyén tic ciia phudng
phdp niy 1a dya vio phdn (tng cla tdo d6i vdi cdc chit
dinh du8ng bén vao ao théng qua hoat déng quang hgp.
Sau khi xd¢ dinh ham lugng oxy do tao thai ra sau quang
hdp va ham lugng oxy do chit hitu cd hdp thu theo
phucng phip “binh trdng, binh den”, ta c6 thé k&t luin
ao cin bén phin gi? Trinh ty cu thé nhy sau:

+ L&y 5-10 lit nudc ao tai 10 di€m kbd c nhau trong ao,
tron déu ching trong x3, chiu nhya. Khi d6 miu nudc
vao trdn, 1am nhe tay, han ch€ O, tan vao nhiéu.

+ Diing Ong cao su (hay plactic nhd) hit nudc vao 10
1o niit mai dung tich 100cc, han ch€ O, hda tan nhiéu ban
diu, nhe nhang diy mit , khong d€ trong binh c6 bot khi.

+ Che t6i 2 binh biing vii den.

+ Giit 2 binh chita nudc ao nguyén thu} lam d&i ching.

+ 2 binh cho thém 1cc dung dich biogen - 1& dam, sao
cho ¢6 ham lugng chung 13 1ppm N.

+ 2 binh cho thém lcc dung dich biogen - 13 1in, sao
cho ¢6 ham lugng chung la 0,5ppm P,0Os.

+ 2 binh cho thém lcc dung dich biogen 13 N + P, sao
cho ¢6 him lugng chung 14 ippm N + 0,5ppm P04
(1ppm =1Ariéu).

+ Chuin bi dung dich biogen N chuin, pha nh sau:
hda 572mg NH,NO; vao 1lit nudc cit va biogen P,0;
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chudn: hda 252mg NaH,PO, .2H,0 vio 1 lit nudc cit. Cd
100cc nudc ao cho lcc dung dich chuéin, chiing s& c6 ham
lugng nhw d4 khuyé&n cdo (N=1ppm va P,O5 =0,5ppm).

+ Piy mit cdc binh va treo chiing trong ao (cing mit
ndi), cach mit nuéc 20cm trong 24 gid (mia ha) hay 48
gid (mia ddng hoic nhitng ngay trdi it ning).

+ Sau thdi gian trén, kéo ching Ién va xdc dinh ham
lugng oxy hoda tan trong mdi binh: loat binh ¢6 ham
Iugng oxy cao nhat tifc 13 hoat ddng quang hdp cia tdo
manh nhit - hay 13 biogen thém viao 13 thich hgp. Loat
binh ¢6 him lugng oxy thip nhit c6 nghia 12 biogen
trong d6 trd thanh chat kim him sy phat trién ciia tio.

Ham lugng b6n phin néi chung, git 3 khoang phi
hdp cho sy phét trién cia tio, dudc khuyén cdo 13 N=1-
2ppm vi P,05=0,5ppm. Cao hdn, dé lam cho tdc"nd
hoa”, 1am gidm Iugng O, hda tan trong aoc, khi€n tém, c4
“ndi ddu” (hién trgng phd dudng).

Thai gian bén phin phai cin o vao chu ky phét trién
clia tdo vi muc dich clia viéc bén phin Ia gy mau, tao
diéu kién cho tdo phdt tri€n, nén bén theo chu ky: mua
ha 3-5 ngay/lan, mua déng 5-7 ngay/an. Néu ding phin
hod hoc, bén hing tudn: M5i tudn 2 14n; khi ddrg phin
chudng, nén bén 1 1dn/tudn (vi cdn can thdi gian d€ phin
huy). Thudng, lich bén phin dugc bd tri nhy sau: thi hai
va nam, bén phan dam (220g ure/1000m?/1dn); thit ba va
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bay bon phan 1an (330g super 1in/ 1000m*/14n); thit sdu
bén vi (20-30 kg voi bdt/ 1000m*/1an, néu ditng voi cuc
(CaQ), lvgng gidm con 1/2, dung voi té61 (Ca(OH),, lugng
g&p 2), chli nhit bén phan chubng.

Phén bén va véi duge hda tan trong x6 hodc chiu roi
té déu khip ao. Nén diing x6 hoidc chiu bing nhya. Néu
diing x6 bing tén trang k€m, 18p ma k&m sé& bi hdng.
Cdc loai phan hod hoc 1 cidc hod chat, khi sit dung,
khéng dudc trén 1in chiing véi nhau, vi khi cdc phdn ing
xdy ra, c6 th€ 1am mit hiéu quai ciia phin, dic biét d& bi
phan ¢ng vdi voi va 1an 13 urea. Phin l1an c6 thé tron v6i
v6i, nhung dam thi khong thé. Khéng ditng tay trdn dé
trén cic loai phin - 1a hod chit. Khéng bén phin lin
thing vio bin ddy ao hodc trdn vdi dit vi @4t hip thy 14n
rit manh. Sau khi bén vao dit, dit s& giit 1an it ahat 2
gid mdi “nha ra”, 461 khi di't giit 14n d€n 2 ngay, lan mai
tan h&t vao nudc. Ching ta da bi€t vai trd, tic dung clia
céc loai phin bén, trén cd s3 d6, c6 thé suy ludn: Nén
k&t hop giita phan vd co va hitu cd: mbi thidng , boén phén
hitu cd it nhdt 1 14n (vio mia h&) hay 2 lin (vio mida
dong), trong 1-2 tuan. Cac tuin con lai, bén bing phin
v6 cd. Trong trudng hgp khd khin vé& von diu tu, c6 thé
bén phan 1an + v6i hang tuan (theo lich da trinh bay &
trén), hi¢u qué cao nhdt khi sit dung két hgp phin v cd
vdi diing phdn xanh thay cho phin chudng (bén lin +
vbi + 1am dam bing phin xanh).
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Khi dung phin chudng, cin luu ¥: phian cé chit lugng
cao, lugng diing it hon phan c6 chat lugng thap. Két qua
thye nghiém dudc thyc hién tai cdc ao clia néng din &
Mé Linh, ndm 2000 va nam 2001, nhu sau:

Bdng 8. Quan hé gia lugng phdn bon vdi sinh trudng va
1y 1 sOng ciia cd nudi bdng phdn chuéng trong 7 thdng

phin |dam rang ao| LE/oE P b | 15 6 s cin | (LG5,
bén (ppm N) nubi (%)
Lgn 1 40 92 14
Lgn 2 30 38,7 3,7
Bd 1 50 95,7 1t
Bd 2 100 44.1 2,5
Bdng 9.Ty 1€ ghép cdc loai cd
Lodi cd th chlﬁx? T:(cl'isz chli"sfé T(icl;:@
R&6 phi 60 40 20 0
M2 ring 20 20 20 20
Me hoa 10 10 10 10
R& hu 0 10 20 30
Mrigal o 10 20 30
Chép 10 10 10 10

Sau 7 thang nudi, két qua thu hoach thé hién & bang 10.
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Bdng 10. Ndng sudt cd nudi bang phan bon hiu co
(lon va bo)

Logi phan bin | Cong thifc cd tha | Ning suft trung binh (kg/ha/nim)

CT1 2471

Phén lgn CT2 36109

CT3 4,101,6

CT1 19289

Phin bd CT2 3.161,7

C13 3.102,6

CT4 2.996,6
CT1 4397

Khdng bén CT2 5092
phan CT3 5518
CT4 411,7

Khi bén nhiéu qud (phin 1gn, nhiéu hon 40
kg/sao/tudn), nudc s& bi “ngdy” (phd dudng, qui béo),
do d6 ao nudi ca bi thi€u dudng khi (6xy) lam cho cd bi
chét ngat, trudc khi chét, c4 c6 hién tugng “ndi dau”.
Theo cdc nghién citu cla chiing t61, lugng phin lgn bén
30 kg/fsdoftudn 13 vira, con ding phin bd, bén 50
kg/sdo/tuin 1a phd hop.

Khi nudi c4 bing phin bén, ning sudt dat ti¥ 3-5
tan/ha/7 thdng (nudi ghép nhiéu lodi cd), mit d6 cd thi
dugc khuyén cdo 1a | cd thé/m’ 1a viYa, khéng quéi 1,5
con/m?. Qua thuc nghiém, céng thitc nudi ghép s& (3) 6
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bang 9 di cho k€t qua cao nhat. Nuéi cd bing phin bén,
niing suit khong dat 7 tdin/ha, muén dat dén 7 tdn phai
ap dung cong nghé: ding d8i tugng 12 rd phi, nudi don,
mit d6 1,5 con/m’, quy cd cd giéng t¥ 30- 50 g/con
(ddng gibng mdi - O. niloticus), triét dé dp dung ky
thudt ddnh tia tha bu khi cd dat 100-200 g/con (2-3
thing sau khi tha).

Nubi tréng thuy san bing phan hitu cd 13 phuong phap
kinh dién, di c6 tif ngdn nim nay. Ngdy nay, nhiéu ndi
khong c6 phin hitu cd bén cho ao nudi cd vi nghé trdng
rau, mau, hoa, qud phat trién, cho hiéu qua kinh t& d6i
khi cao hon. Trong trudng hgp d6, co thé sit dung phin
ho4 hoc (phin vd cd) d€ canh t4c, tuy nhién, cdn phéi
hgp véi 14 dim - ngudn cung cip vat chat hitu co - s& tt
hon dung hodn toan phin vd cd.

Chiing t6i xin gidi thiu cong nghé nudi c4 bing phin
1an, va v6i {dudge cho 13 ré nhit) 3 dugc nghifu citu va
thuc nghiém, dang dudc dng dung cho két qui t6t tai
nhiéu noi.

Phan l4n, bén 2 1in/tuan, lugng bén cho 1.000n? 1a
0,3 kg /lin, v6i b6n 1 lan/tudn, mdi 1an 2-3 kg/1000nt.
Y nghia clia viéc bén v6i, nhw dd trinh bay & trén: Ngoai
viéc tao mdi trudng pH>7,5, tao diéu kién cho sinh vt
c6 loi phét tri€n, phong bénh cho ¢4, cung cdp chat
khodng (Ca) cho cd tao xudng, tdm thay vo, tao hé dém
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cho mdi trudng ao nudi, Sn dinh pH, tranh cho vit nudi
bi “sdc” khi pH thay d8i do tio quang hgp. Nguyén ly
cda cong nghé nay, dua vio quan diém: Mét s& vi sinh
vit (Nhém c6 dinh dam Azotobacter) ¢6 khi ning st
dung nitd tir khéng khi tdng hgp thinh dam cho cd thé.
Tuy nhién, d€ cho nhém sinh vt nay hinh thanh va phat
tri€n, l4n bén diu tién, cAn thém dam, v6i ludng 0,2
kg/1.000m?, bén 2 1in & twan diu tién (cich nhau 3-4
ngay). Sau khi cdc vi sinh vat nay di xuit hién trong ao,
chiing mdi phét huy nang luc, dé€n lic d6 chi cin skt dung
lin (P). Nguyén tic niy gidng nhy bén béo diu cho
ru¢ng lia thay vi bén dam.

Bdng 11. Ham lugng mudi dinh dudng va mat dé tdo
tiong ung trong ao bon phin vé co

. Ham ltgng cic mudi dinh | pnfay 44 tio
Ty |Ldgngphin|  augug chinh (mg/M t:m?m
Ao | & | bon (N+P) o -
) ng ao (ca
NF | p/m N-NH, | N-NO3 | PP,Os | endng
1 | on 0 0,12 vét vit 785.800
2 172 3 0,45 0,24 1,82 328.500
3 111 3 0.6 0,53 1,12 2.085.800
4 |21 3 0.8 0,15 0,14 914.600
5 |44 3 0,43 0,35 0,19 464.200
6 |6/ 3 Lo 0,20 0,22 571.560
7 | 81 3 1,9 0,12 0,3 650.004
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Bdngl2. Két qud nudi cd thit bing phdn lan + véi

. | Troi |Mriga| Troi | Me M |, Toin
Chi tiéu Den vi An 1 viét [tring | boa Chép ao
Dién tich m’ 700
Thoi gian nubi | Thang| 7 7 7 7 7 7 7
o Con | 420 | 140 | 35 70 7 28 700
S6 gidng cd
tha kg [1008f 406 | 098] 2.1 | 07 126] 1918
Con | 375 | 122 | 33 68 7 28 633
53 c4 thit thu
kg [114,4] 358 66 | 4961 14,2 | 57 226
gleon 1314,31295,3(209,1} 801 §2.000] 140
C3 c4 thu
em | 2432632041342 34 |173
Ty 1& séng % | 89218711 94 [971] 100 {100
Sdn lugng kg |114,1{ 358 66 | 496} 14,2 | 57 226
Ning sudt Tinha 2,9
Chi phi (vod) | 1.000 667.6
- Vai 97,5
- Pam (uré) 2976
- Lan (L. thao) 56
- C4 gidng 185,6
Téng thu 1.000 1399.5
Lii 1.000 7229
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III. CAC NGUYEN TAC HUGNG DAN THUC HANH
BON PHAN CHO AO NUOI TRONG THUY SAN
1. Chugin bi ao

- Ao mdi dao: Cac ao méi, ddy con trd, chua ¢cé 1dp
bdn cho vi sinh va ddng vat ddy sinh s6ng, cin phii tao
dudc 16p nay bdng cach cay bira ddy ao, bén 16t bing
phin chubag (30 kg/100m?) + v6i (10 kg/100m? d4y ao)
+ 1an (300 g/100m?). Lan chi bén sau khi thdo nudc, hoa
nudc té déu khip ao.

- Ao cii: n€u bun ddy ao siu qud 25cm, phdi vét bdt,
chi d€ lai tr 15-20cm. Sau d6 bén 16t, liéu lugng twong
v nhv trén. Trong ao c6 ddy bin “mém” fu tring mudi
cé thé chui xudng sidu 10-15cm, giun it td, fu tring
nhuyén thé chui sdu dén 40cm - khong lodi cd nao bit
dugce ching & 46 sdu nhit viy 1am thic dn.

2. Liéu Ivgng phin bén

- D61 véi ao wong c4 gifng, lidu lugng bén cé thé tdi
1,5-2ppm N (0,3-0,4 kg/1.000m*/1dn), mdi tudn bén 2 1dn
va 10ppm Ca (4-5kg voi bot/100m*/tuan); 1an 0,5ppm
(0,3-0,4 kg/100m*/14n, 2 lin/tuin).

- D61 véi ao nudi c4 thit, chi bén dam i Ippm (0,2-
0,3 kg/lan, 2 1dn/tuin); lan giit 0,5ppm; voi it 5-7ppm;
t61 da khong qua 10ppm.

- Nhitng ao & mi€n nii, trung du va cdc viing “chim”
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la cic viing thung ling, viing triing, noi dit bdi twy,
thudng bi chua, khi bén 16t va tdy ao ¢6 th€ diing d&n 20-
30kg voi bot/100m*. Trong qué trinh canh téc, cin bén
v6i thudng xuyén véi liéu lugng 3-4kg voi bot
100m¥/tuan d€ duy tri pH>6,5. D€ chinh x4c, ding gidy
do pH ki€m tra hang tuan. D6 pH trong ao ciling 12 mjt
y€u t& quan trong, ¢ thé dya vao d6 ma suy ra sy phat
trién clia tAo: thudng pH trong ao thadp nhit lic 5-6 gis
sang va cao nhat Iic 12 gid trva - 2 gid chiéu, lic ndy &
nhifng ao t6t, pH c6 thé dén 11 - 12, binh thudng pH=9-
10, n€u thdp hon 7,5 13 ao “xdu mau”, cin bén thém
phin. B6 chénh 1éch pH gifta budi sdng s6m va budi trva
cang nhiéu chitng té tdo cang phét tri€n tot. Tuy nhién,
trong cdc dAm pudi tdm ving duyén hii, khi pH chénh
nhau 2°, i3 tdm nudi c6 thé bi “s6¢”, thim chi chét.
Trong trudng hgp nay, phdi gidm bén phin.

Viéc xdc dinh mit dd tio (dinh tinh va dinh lugng) rat
quan trong. Tuy nhién, chi nhitng chuyén gia cé kinh
nghiém va diy dd thi€t bi méi c6 khd niing thyc hién.
D61 v8i ndng dan, thong dung nhit 1a x4c dinh thdng qua
xem mau xanh clia nuéc: xanh “14 chudi non”, “xanh 14
ma” 14 vira, nhat hon mau ndy 1a nuwdc ao “gdy”: can
bén thém phin. Mau t3i, sim nhu 14 ciy gia, 1 “phi
dudng™: cAn gidm bén phin. P8i véi mdi tram khuyén
néng (khuyén ngu), cin cé mét s6 dung cu cd ban, thiét
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yéu d€ xdc dinh hugng oxy (Qy) hoa tan - chi tiu quan
trong nhat cho nghé nudi c4. Théng qua chi tiéu O,, con
¢é thé xdc dinh dudc nhiéu yéu t8 khdc nita: Dung cu va
phiuong phap x4c dinh O, ciing c6 thé xac dinh nhu cau
bén phin nhu di trinh biy & trén. Phudng phdp, dung cu
va hod chit d€ 1am cdng viéc niy don gidn, dé ki€m
ahu: mot s8 (10-20) lo niit mai 100ce tring, hoa chit xdc
dinh O,; ngodi ra, nén c6 1 nhiét k& bach phin va 1 cudn
gidy do pH. Hién nay, trén thi trudng c6 ban loai gidy
ciia Trung Qudc, gid chitng 5.000 d/cudn, néu mdi gia
dinh ndng din c¢é6 1 ao, dung trong 1 ndm, (do 1
lan/tudn), chi hét 1-2 cudn.

Nhitng ndi dung di trinh bay & trén nh3m gidi thich
nguyén tic: Viée b6n phan cho ao nubi ¢ cin phdi thuc
hién nghiém ngit theo nguyén tic “bdn ding”™: bén
ding loai, ding cach, ding lugng va ding ldc.

- Duing loai: Biing cdch “xdc dinh nhu ciu phin bén”
nhu da trinh bay ¢ trén.

- DBling cdch: Phan chudng dugc d8 & 1 vi tri, sau tii
din ra, khi phin di tan h€t, vét ric don 1én. Phin xanh
b6 1am dim 1 géc ao, sau khi ngim 3-5 ngdy trd b6 dam,
khi rita hét 14 va cong non, vSt hét xdc ddm. Phan hod
hoc, hoa loidng té déu khip ao, khong trdn 1an uré véi
l4n hay v6i, khong bén 1in thing xudng ddy ao.
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- Puing lugng: N=lppm (0,2-0,3kg uré/1.000m?),
(P,05)= 0,5ppm (0,3-0,4kg 14n Lam Thao/1.000nr).

- Ping lic: Muc dich ca bén phan 1a cung cap chat
dinh dudng cho hé sinh vit 12m thitc dn cho c4, t6m (bit
ddu tiY tio va vi khudn), chu ki phat trién cla tdo tir 3-4
ngay. Khi tio @ phat trién cyc diém (mau nudc ao sim
nhit), titc 1a chit dinh dudng trong ao cling hét, hic d6
cin bén ngay phan nhim chuin bi cho chu k¥ sau. T6t
nhit, bén dinh k¥ 2 1in/tuin, mdi 14n cdch nhau 3 ngay.
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CHUONG V
THUC AN NHAN TAO CHO TOM CA

I. DINH NGHIA VA PHAN LOAI THUC AN NHAN TAQ

Thitc #in nhin tao 1 cic 1oai thitc 4n do con ngudi cung
cip truc tiép cho cd nudi, d6 1a cic loai thitc in khdng
cin qua khau “khodng hod” trung gian dé td thanh tio
hay vi khudn hoic sinh vat khic 1am thitc dn cho c4, ma
12 cic loai thifc in c4 c6 thé truc ti€p sir dung.

- Difa theo thanh phin ho4 hoc, chia thifc &n nhin tao
thanh 2 loai:

+ Thifc in thd: 13 thifc in c6 t 18 chi't xd cao trén 20%
nhu: cdc loai ba sin, rau, béo.

+ Thdc dn tinh: 13 thic dn ¢6 ti 1€ chat xo thip dudi
20 % nhv céc loai cAm gao, ngd, sin, théc, kho diu, ...

- Dua theo tinh chit hoan chinh ctia thinh phin thic in,
ngudi ta chia thifc &n thianh: thiic in don, thitc 4n hén hap.

+ Thic an don: 13 thdc dn chi gbm mot thanh phin
nhu cdc loai bot sin, bt gao, bdt ngd, cdm gao,...

Thitc 4n dam: gdm céc loai thidc &n gidu dam nhu 6
tudng, banh diu (khé lac, khé diu twong), bdt c4, ...

+ Thitc dn hén hop: 1a thic in dudc phdi rén, gom
khi diy did cdc thanh phin dinh dudng cd bdn nhy chit
dam, chdt bt dudng, chit béo, vitamin, mubi khodng ,...
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Chitong V: Thitc dn nhdn tao cho tém cd

ddp dng gidn diy dd cho nhu ciu dinh dudng cida ca.
Trong thic in hdn hdp, chi tiéu quan trong nhit 13 ham
Ivgng chit dam (protein) chia trong thifc an. Thic in c
ham lugng dam cang cao, cé gid tri dinh dudng cang cao,
va gia thanh cling cao tudng Wng.

Cic loai nguyén liéu thudng diing dé ché€ bi&n thitc
in cho tdm c4 gbm:

+ Nhém nguyén ligu toi c6 ngudn gdc ddng vit bao gbm
¢4 tap, Oc, tom tép, triing gia cim, nhdng 3m tuai, giun...

+ Nhém nguyén liéu tudi, ¢6 ngudn gdc thuc vat nhu
rau, béo, ¢d, 14 xanh cdc loai.

Cic loai nguyén liéu tudi thudng dugc ch€ bi€n cho
c4 in ngay trong ngdy nhu trén rau muéng, rau khoai véi
cim nfu chin cho ¢4 &n hoic 4 1én men 13i cho in, cling
c6 khi cho dn ngay, truc tiép.

+ Nhém nguyén liéu khd c6 ngudn gbc thyc vat bao
gdm céc loai hat nhv ngd, théc gao, ddu twong, sin, cdm
{gao, my)...

+ Nhém nguyén liéu khé c¢é ngudn gbc dong vat bao
gdm céc loai nhu bdt c4, bt thit, bot diu tdm, bot xuong,
bét nhdng tim, bdt mdu, bt vo 0.

Céc loai nguyén lidu trén c6 thé cho c4 in tryc tiép
riéng 1€ goi 14 thifc dn don nhu khi cho cd dn b6t ngd, bt
sin, hay cim gao...

61
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Khi 2 hay nhi€u nguyén liéu nay dudc trdn lai véi
nhau theo ty 1¢ nhat dinh r6i méi cho c4 An thi goi 1a thic
idn ché€ bi€n (tSng hop), thi dy khi trén bdt ngd véi bdt ca
hodc khé lac...

Cic loai nguyén liéu khé thudng dude sd ch€ (nghién
nhd), phoi khd, cho ¢4 in din nhu bot ngd, cdm gao, bt
sdn, khi cho ¢4 4n méi tron thém bbt c4, khd diu twong
hodc khé lac. Phuong phdp tién ti€n nhit 13 ché bién
thic in dang vién nén, siy khé d€ ding din.

Trong nudi c4, thdng thudng c4 giéng chi chi€m 10-
15% von diu tu, con 60-80% chi phi 1 thdc An thi hiéu
qua méi cao. B6i vay, n€u chi chd ¢ d€n chi phi c4 gibng
nhung khdng cho cd 4n, hodc cho in khong dd £t c4 sé&
16n chim, hao hut nhiéu, hiéu qui kinh t& thip. Trong
viéc ding thitc &n nhin tao, khi ph&i trén nhiéu loai bao
gid cling t6t hon chi ding m6t loai, vi mbi loai thic an
chi chita mot s6 chat, khi diing nhiéu loai, ching s& b3
sung cho nhau vé mit dinh dudng, bling cich phdi tron
nhiéu loai, c6 thé ti€t kiém tdi 20% chi phi. C4ch ché&
bi€n nhu sau: cic loai thic dn (théc, cdm, ngd, sin, ¢5
tuong, bdt cd nhat,...) nghién nhd v trén theo ty 18 thong
thudng la: 30% bdt ngd + 30% cdm + 10% bdt c4 + 10%
théc nghién + 20% bot 48 twong rang. N&u c6 diéu kién,
nén d men trude khi cho dn.Tuy nhién, tuy theo d&i
trong nudi ma diéu chinh thich hdp.
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Chiong V: Thitc dn nhin tao cho té6m cd

IL. MOT SO NGUYEN LIEU CHINH LAM THUC AN
CHO TOM CA

1. Thite in xanh

Cdc loai thic dn xanh hay dugc diing 14 ¢d (cho cd
trim c6), rau, béo, 14 cidy. Cé gdm nphiéu loai, thinh
phin dinh dudng khic nhau theo chiing loai, thdi vu thu
hoach: miia khd, ty 1& chit dinh dudng cao hon mia
mua. Thanh phin cia thafc in xanh, chi yé&u ia cellulose
va vitamin: trong 14 sdn, 14 ciy keo diu ¢ nhiéu protein
(21-26%, giadu caroten - 200 mg/kg vit liéu khd), rau
mudng c6 170-250g protein thd trong 1kg khé, béo tim
{(lemaminor) va b&o cdm (béo tring ci - diffluza - trong
ti€ng Anh, goi chung 13 duck weet) 3 thitc in xanh cé
t6i 13-15% protein thd trong vat chit khd, 2 loai béo nay
lai it chat xd (cellulose) nén Ia thic dn rat t5t. Khi vong
cd trim ¢4 tiY giai doan c4 huwong (3cm) 1én c4 gidng (5-
7cm) khdng thé€ thi€u thic in xanh, trong d4, 2 loai béo
k€ trén 13 d4u bang. Khi nudi c4 r6 phi, troi An, chim
tring,... ngudi ta thudng bS sung thém rau, béo theo nhu
cdu cda cd, ]am gidm chi phi d4ng k&, c4 lai 16n nhanh
hon so véi cd nudi bing thic dn tinh. L4 cdc loai ciy
khéng ddc ciing dudc diing dé nudi cd trim cd, ca bdng
rat thich dn cdc loai 14 ciy rdp nhu bau, bi, kinh gidi.

2. Thifc in giau tinh bt dudng (hydratcacbon)
Thudc loai ndy gdm céc loai hat cfc (gao, ngd,
my,...), bot sin va khoai lang. Ph8 bi€n nhit 1a ngd.
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+ Ngbé chifa ngudn ning lugng cao (3.350-3.450 Cal
ME/kg ngd khé, protein trong ngd t6i 8,6- 9,0%). Ngd cb
nhuge di€m 12 lugng protein thap, acid amin khéng thay
th€ thip: lysin=0,35% va methyonin=0,15%. Ngd
thudng hay bi méc do ¢4 Am thudng thay d8i tir 13-21%
(Lé Hong Mdn & Bii Puc Liang 2003).

+ S3n cd (khoai my): Sin chifa ning ludng cao
(3.000-3.100 Kcal DE/kg thic 3n khd), nhugc diém clia
né 1a protein va acid amin thip: protein=2,8-3%;
lysine=0,12% va methyonin=0,04%. Dic biét, trong 1561
va vO (dd) clia cil sin c6 chita doc t6 acid xianhydric
(HCN =0,01-0,02%) (Lé Hdng Mdn & Bai Puc Ling
2003). Tuy nhién, n&€u bd vo, thdi 14t, phai khd, dudi tic
dung clia 4nh sing mit trdi va nhiét do (ndu chin, sdy)
ddc t6 bi phidn hily nén sit dung an toan. Sin thdi lat,
phoi khé giit trong tdi nilon, trong chum vai c6 thé d€ 16i
trén 1 nim. C6 cich bdo quan ddn gidn: Pao hé chén wii
nilon dung sin tudi di béc vé xudng rdi ddp gd, phd dat
cao, che khong cho nudc chdy vio, Jam nhu viy cé thé
d€ 6 thang. Vi gid cta sin ré hon ngd nhiéu nén c6 thé
thay th€ dudc ngd trong ch& bi€n thic in. Tuy nhién, lic
d6 phdi xit 1y sin: Cho 1én men b6t sdn (bing men rudu,
men bia, men banh my, men Aspergillus niger, men
Saccharoniyces cervicea). B8 sung cdc loai acid amin
tdng hgp, hoan toin cé thé thay ngd biing sdn trong cong

64



Chuong V: Thite dn nhdn tao cho tém cd

nghé ché bi€n thitc An-mdt gidi phdp ha gid thanh hitu
hiéu. D€ ch& bi€n thic in cho dong vat thuy sdn, can luu
¥: Khi xufng nudc, mdt s acid amin c6 thé bi hoa tan
mit, do d6 b8 sung protein bing cd tap, bot cd, bdt thit,
bdt mau, giun,... vu viét hon acid amin tSng hop.

+ C4m gao 13 nguyén liéu ch€ bién thic in truyén
thSng trén khip thé gdi. Cdm loai II (cdm bdi) hinh
thanh tif 16p vé ngoai va phéi nhil cla hat gao, ¢ ldn
chiit triu, gid tri dinh dudng thip hon cdm loai I, vi ¢6
nhiéu chit xo (cellulose=18-19% mang silic, rit khé
tiéu), protein th=8,5-9%. Cam loai I dugc ciu thanh t
18p vO ngoai, it tim vyn cla gao khi gao dugc ddnh béng
hoic st lin th{ 2, chit lwgng dinh dudng cao hon cdm
loai II: Protein=13%, ning lugng 1a 2.700 Kcl DE/kg, xd
chi khodng 7,8%, ham lugng lysine va methyonin cia
c4m loai I cao hon ngd. Un di€m ndi bit clta cAm 12 ham
lugng vitamin A, D, E va nhém B (B1,B2) cao hon ngd
nhiéu. Trong diu cdm cé chita chit chdng oxy hod tu
nhién 13 tocopherol. Cim chita ham lugng P cao va
nhiéu nguyén t§ vi lugng quan trong (Fe, Cu, Co, Zn,
Se). C4m c6 nhugc di€m 13 d&€ hit §m nén hay bi 4i (do
trong cdm c6 nhiéu ddu), trd nén ding. Bdi vay khong
nén bio quin cadm l1au trong kho, n€u di€u kién bio quan
khéng cho phép, cdc bién phip chdng mdc, chéng o xy
hod khéng ddy dd. Cam sau khi d& ép dau cé mui thom,
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Hudng din s dung va ch€ bién thic dn cho tém, cd

dé€ dugc 1au hon, ham lugng protein cao hdn cdm thudng
(13-14%) (Lé Hong Mdn & Bii Puc Ling 2003).

+ Khd diu ddu trong: LA sin phim phu cida chiét ly
dju in - ddu d4u nanh. Trong b4nh diu ndy chita ham
lugng protein cao (42-46%), c6 diy &l cic acid amin
khong thay th€, chi thi€u methyonin. B4nh diu nay dé& bi
it m, d& bi méec.

+ Kh6 diu lac: LA sdn phdm cdn lai sau khi 43 ép lac
1dy dau in. Protein & lac ép ¢ vé 1a 30-35%, xJ la 20-
21%, con lac nhin ép hay chié€t ly hAm lugng protein cao
(45-47%), xd thap (4-5%). Banh diu ndy ciing thiéu hut
methyonin va rit dé€ nhiém méc (L& Hong Mdn & Bai
Duc Ling 2003).

111. CHE BIEN THUC AN CHO TOM CA

Phuong phdp don gidn nhit 12 trdn cic nguyén lidu
(dang bdt) véi mot it nude (sao cho ¢6 thé ndm lai thanh
ndm): cdm gao, bdt ngd, théc nghién, 46 twong rang rdi
nghién, kho diu (lac, 5 nrong) nghién nhd, tron déu,
ndm thanh cdc nim, cho xudng san in cho in hing ngiy,
litgng in Y 2-4% tSng khdi Irgng cd nudi/ngay. Cing cb
thé dixng cdc loai nguyén lidu nhy viy rdi thém mét chit
bot sin (2-4%) cho ting d6 dinh ké&t, sau dun chin, x{n
thinh mi&ng, dit xudéng san in cho c4 #n hang ngiy
(cdch nay thich hgp véi ca an day: chép, trbi).
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Chmmg V: Thitc dn nhén tao cho tém cd

Cao hon mét chitt, c6 thé cling tron nhu vay rdi ciy
men (men nrgu, men banh my, men bia hodc mua cda cic
cd s& ché bién thitc dn cho lgn), i qua d&m (mila he) hay
1 ngay (mia ddng) rdi cling nidm lai cho in hang ngay.

TSt hon ¢4 13 d 1én men cdc nguyén liéu rbi ding méy
ddn ép, tao thanh cdc vién, sau d6 phoi hoic say kho,
diing din. Hién nay, ngudi ta &3 sdn xudt dudc céc loai
thitc 4n dang vién chim hay ndi, thim chi bén ndi dé
nudi tirng loai cho thich hgp va ti€t kiém thic an.

Ngudi ta ciing ph4t hién ra riing: n€u thifc in khé dugc
vii (rdc) déu khip ao, s& c6 d€n 25% khdng st dung
dudc, ching s& bi€n thanh phin bén, qui ling phi. Ching
ta bi€t: P& diu tv nudi c4, thic in chi€m tit 60% dén
80%, cho nén, ch& bi€n th& nio 4€ cd idn dugc hét 13 tét
kiém nhAt. Mit khdc, khi thifc #n con thita, ching s& bj
phan huy, lam b&n nudc ao, giy bénh cho tdm, c4 nudi.

Trén cd sd nghién citu nhu cau dinh dudng cia cic
loai c4 vi thinh phin dinh duBng c6 trong cdc loai
nguyén li€u 1am thifc dn, cdc nha khoa hoc 43 xiy dung
nhi€u cbng thic thitc 4n cho c4, vdi nguyén tic cd ban
fa: Cac lodi cd dn d0ng vit 1a chinh (tré, rd, cd ving
nude 1g), trong thifc in phai gidu thanh phdn chit dam
(trén 30%), trong giai doan vd béo (mia thu, déng, trudc
khi xuit bdn 1-2 thdng) c6 thé ning cao ty 1& chit bot
dudng. Ngudi nudi cd b thé 4p dung nhitng ki€n thidc
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Hugng dén s dung va ché bién thic dn cho tém, cd

ndy d€ ty ch€ bi€n thic 4n nudi c4 gidm gid thinh sin
xuit, ting khi niing canh tranh, khiu then chdt dam bio
cho canh tic thinh cOng.

1. Thifc {in tuoi s6ng

Déi vdi cdc loai cd nhu ¢4 tré, trim cd, c4 chim tring,
c4 16 phi,... chiing ¢6 th€ sit dung céc loai thic in tuoi
sOng nhu cdc loai rau xanh, c4 tap, giun 6c,... cic loai
thitc in nay chi cdn nfa sach trudc khi ch& bin, bim,
dip, nghién nhd rdi cho c4 4n ngay khi con tudi.

2. Thic #n nfu chin

C4c loai thitc 4n dang bot c6 thé n&u chin dang chio
lIoang cho c4 con hodc dang dic (nhir binh ddc), bling
cach ndu v6i bdt sin nhy vay rat thich hgp cho cic loai
¢4 dn day.

3. Thidc #in i men

Cic loai thitc &n (dang bot) trdn dd 4m (khi nim chit
trong tay khong c6 nudc chdy ra ké tay, chi dinh k&t lai v6i
nhau) tron véi men G 0,5-1 ngay tuy theo nhiét 49, c4c loai
thic 4n & men c6 mi thom, gid tri dinh duBng cao (gidu
vitamin), d& tiéu hod va c4 thich iAn, nhung khéag bio
quan dugc 1au, chi ding cho cd in trong 2-3 ngay.

Céch ch€ bién thitc dn thanh dang b6t ti dang hat
(nghién): C4c loai nguyén liéu dua viao ch& bi&n cin
phdi dat tiéu chudn: D m khéng qui 15%, sach (khong
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Chutomg V: Thidc dn nhdn tao cho tém cd

14n tap chi't, khéng bi mac, mot). Lua chon mit sang clia
mdy nghi€én c6 kich thuc phix hgp vdi yéu cdu dé€
nghién nguyén liéu (1-1,5mm): N&u d€ cho ¢4 in séng
ngay, mit sing nén nhd, n€u dé€ n&u chin, mit sing 16n
hon, d€ 1am nguyén ligu ché bi€n thic 4n vién, mit sing
cing né€n nhd (khodng 1-2 mm). Véi cic loai thifc &n don
(bdt ngd, bot sin) chi cin bao quin ndi khd rdo d€ ding
dn, v6i thitc 4n hdn hgp (43 phéi tdn), phai déng bao,
d€ ndi kho thodng. Khi ding cic loai thifc 4n ndy, c6 thé
cho cd idn theo dang thd so: trén mét chit nude thanh
dang sét, nim lai cho vio sin in. T8t hon cd, xem bdt
cia nguyén liéu nhy cic thinh phin d€ phdi tron, t&p
tuc ché bi€n thanh dang vién nén.
4. Thic #n dang vién

Ngay nay, tuy theo tip tinh in clia c4, ngudi ta c6 thé
sdn xuit thic &n chim hay ndi hoic nita chim (15 ling)
bing cong nghé din ép dudi 4p suft cao (2-3 apnotphe),
nhi€ét d§ cao (120-160°C): Trong nhitng 6ng thép,
nguyén liéu bi ép qua d6 s& néng 1én, dinh két lai do
tinh bdt bi hd ho4, bi€n thanh amidon hay dextrin. P&i
v4i protein ciing nhu viy, tf dang polypeptid, phin ti¥
protein dugc “bé gay” thanh nhitng phin t& ngin hon,
tao diéu kién 5t cho tiéu hod. Tuy nhién, mit trdi cia
né la khdng t6t cho tiéu héa néu cdc vitamin, enzym,
chit thom,... bi phd huy c4u tric phan ti¥ do bj bé ngin
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lai. Riéng ddi v8i chat xd va lipid khéng bi anh hudng
nhiéu sau qué trinh nay. Hién tai c6 nhiéu loai mdy nhé
c6 thé ddng phd hgp véi quy mé hd gia dinh.

Nguyén tic clia cdng nghé tao vién:

- C4c nguyén liéu kh6 dudc phSi trdn theo cong thic
dinh sin (cong viéc ndy cin phii c6 ¥ ki€n cla céc nha
chuyén mén, di ki€n thifc vé dinh dudng), sau d6 trdn
nude di 4m (40-50%), dua vio may ép vién, rdi dugc
sdy hojc phai khd d€ diing ddn.

- D& c6 thé tao thanh vién, khdng bi tan tod ngay khi
xudng nudc, ngudi ta sit dung moét s& chit dinh két: Khi
s dung c4 tap tudi séng 13 ngudn protein, rdn ngay véi
cdc nguyén lidu khic, chiing s& dinh k&t chit ché thanh
dang vién nén. Trong trudng hdp khdng c6 c4 trdi sdng,
c4c loai chit dinh k&t dudc ding Ia: Chitosan (chat chiét
tir vo tbm cua), gelatin (tit da d§ng vit), tinh bdt (bt my
va bot sin dugc s dung nhiéu), 14 cdy khong doc (nhu
bdng gdn - gao - mbc mién, vong, sin...) pectin trong t&
bao thuc vit s& Am chit dinh két. Ding chitosan, thic
in c6 thé gilt dudc ca ngay khong bi tan tod, nhung tdm
¢4 khong c6 khi ning ti€u hoi chit nady. Hon nita, khi
chi€t xuat chitosan tif vé tém cua, ngudi ta ding acid
acetic, bdi viy, n€u trén vao thifc dn s& ¢ mii khong
hdp din. Cha't k&t dinh thong thudng dé lam, gid ré nh4t
12 bot sin. TY 1& phéi trén thudng tY 1-2 % 1a dd.
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Chuong V: Thac dn nhdn tgo cho t6m cd

1v. MOT sO DIEU CAN CHU Y KHI CHE BIEN
THUC AN

Mot s6 loai nguyén liéu nhu ddu twong, khd diu cé
nhitng thanh phin khé tiéu hod va c6 thé c6 doc t8 (khd
lac, kh6 d8 hay bi mam mdéc nén phdi xem xét k¥ trudc
khi dding) nhung sau khi xi 1y nhiét c6 thé han ch€, nén
cdn 1am chin trude khi diing (d4u tuong rang, ludc, hap
chin tritge khi ch€ bién).

C6 thé tron thife An vdi vitamin hodc thudc phong tri
bénh cho c4, cic loai thudc nay ciing 1 c4c loai thudc
diing trong chin nudi. D&i v4i thite dn dang chin, chi trén
vitamin sau khi 43 n&u chin thdc dn, khéng trdn khi thitc
in con néng (trén 40°C) 8€ c4c vitamin khong bi phin
huy. Mot s& thuc vat (183, 14 ché d&, 14 cit ign,...) c6 thé
ding ph&i hgp v3i thifc n nhu thudc c6 tic dung lam
thuSc phong bénh cho tém c4 rit t6t . Néu mbi tudn, cho
t6m, c4 an 1 bita t6i (trdn vio thic in, cho in séng), th
chiing c¢6 thé phong nhiéu bénh.

Nudc ta nim trong ving nhiét d6i, gié mda, nhiét d6
thudng cao hon 20°C, 45 Am thudng trén 80%, diy 14 md1
trretng 1 twdng cho ndm moc hoai sinh phat sinh va phét
trién. D¢ t§ trong ndm mdc 13 nhitng chit nguy hai, giy
bénh cho vit nubi. Ching thudng tic ddng vao gan va
thian - 2 cd quan bai tiét - clia cd thé, gay ra ung thu cho
cic cd quan nay, din dén tinh trang suy dinh dudng, thAim
chi vit nubi bi chét. Poc t6 nim mdc xuit hién trong
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nguyén li€u sau qud trinh thu hoach, ch€ bi€n va bao
quan. Poc t6 ndm mdc giy tac hai rat 1dn cho vit nudi,
dic biét la sitc khoé ngudi sit dung san phim. Poc t§ ndm
mdc ngdy cang dudc phat hién thém nhidu loai. D&n nay,
di bi€t dugc trén 300 loai (Bdo KHPT 56 48, ra ngay
22/12/2006). Theo diéu tra cia TS. Pang Vi Hong Mién
- Phan vi€n cong nghé sau thu hoach: thifc in gia sic gia
cAm & cdc tinh phia Nam nu6c ta bi nhiém d&n trén 140
loai ndm méc, trong d6 nguy hi€m nhAt 13 aflatoxin. C6 ba
loai thic &n nhiém ddc cao, xEp thit t gdm: Khé diu dau
phong (lac = 1.200ppb), bdp hat (ngd= 205ppb) va thic in
h6n hgp phdi ch& (105ppb). BAp thu hoach vao mia mua
nhi€ém cao hon bip thu hoach vio mda khd. Vao mia
mua, do phdi khéng kip thdfi, nén c6 nhiéu cd hdi cho nfm
mé&c phét sinh, ph4t trién, sinh ra doc 1 gay hai cho vit
nudi. Ngay trén ddng rujng, flatoxin - ddc t& clia nim
mdc vén c6 thé nhiém vio bip do nhiing con mua, nudc
dong lai trong ciii bip. Khi bip 43 chin ma chua kip thu
hoach, chi trong vdng vai ngay 1a nAm Aspergilus flavus,
Aparasiticus c6 thé tdn cdng vao hat biip dé sinh ra ddc 6.

Nhing nghi€n citu trén dng vt thi nghiém cho thiy:
Aflatoxin c6 dnh hudng x&u 1&n kha niing sinh khdng thé,
lam gidm sitc & khdng bénh tit cita cd thé. Theo k&t qua
cia TS. Nguyén Nhu Vién, trudng BHNNI1: Lo gi thi
nghi¢m nhi€m aflatoxin d4p tng mi&n dich khi tiém ching
phong bénh ta thip hon 7 14n so véi 16 d5i ching khong
nhi€m aflatoxin, C4c ddc t& nim mdc nhw mycotoxin, afla-
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toxin ¢é tinh déc hai rat16n. N6 gdy anh hudng xau dén sifc
khoé vat nudi va con ngudi. N6 c6 thé chuyén tit thic n
chiin nudi vio thyc phim con ngudsi. Khi con ngudsi 4n vio,
s¥ tic dong cha ddc t6 nAm méc 1én cic cd quan trong cd
thé c6 khac nhau, tuy nhién, gan va thin 1a cic cd quan bi
t3n thuong ning né nhit, rit d& din d&n ung thu gan.

Nim trong ving nhiét d6i néng 4m, khi hdu nuéc ta
rit thudn tién cho cic lodi nAm mdc phét sinh va phat
tri€n. Ngin chin khéng cho dé¢ t6 nim mdc ph4t sinh va
phat trién vao thdc in chin nudi 13 cdch 5t nhit dé
khéng cho né vao co thé€ con ngudi.

1. Céch xit Iy thife &n chiin nudi khi bj nhiém djc &

Trong trudng hgp thitc dn cho vat nudi di bi nim
mdc, néu tinh trang con chua qué tdi t&, c6 thé xit 1y
bing mét vai “thd thuat™

- Chuyén d8i thitc dn cho loai it cdm nhiém hon (c4
thit), thay vi cho c4 b8 me, c4 giéng.

- Pha lodng (tr6n v8i nhiéu thdc 4n “sach” d€ him
lugng d6¢ t8 thip hon mitc cho phép).

- Si dung hgp chit hip thy doc t& d& k&t dinh doc 5
lai, cho vat nudi thdi ra ngoai theo phin. Cdc chit
thudng dung 13 silicagel, oxit nhdm, silic, than hoat tinh,

- Céc hgp chit Na,SO,; NaHSO;; NH; phun vio
nguyén liéu thitc #in di bi mbc vdi liéu 1-2% c6 thé 1am
mit tinh ddc cita doc 8.
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- St dung NH, d€ x{ Iy d6c t& d3 bi nhi&m trong thic
an, bi€n ddc 8 thanh hgp chat vd ddc hay it déc hon.
Phwong phédp nay kha don gian, c¢6 th€ trang bj cho c4c
c0 s¢ ép diu, 1am nude chfm 1Y khé ddu. Thi du: ngd ¢6
chita aflatoxin 750ppb, sau khi phun NH; véi lidu 1,5%
trong 13 ngay, trong diéu kién nhiét d6 32°C chi con
7ppb (phén t3).

- Di€u chinh kh4u phin in cho vit nudi theo hudng
gitp co thé c¢6 thé gidi dbc: ting vitamin B4 (cholin),
methionin, vitamin C,... trong khiu phin in cia ching.

- Lam mit doc t6 nim bing phudng phip vit ly:
Ding tia gama v§i liéu 10KGY d€ v6 higu ho4 hoat ddc
aflatoxin, phuong phdp niy c¢6 1am dnh hudng t8i chit
lugng thic dn.

- Hip uét 120°C & 1,5 atmotphe trong 60 phiit 1am v6
hoat déc t5.

Céc tdc gid: L& Héng Min va Bdi ddc Liing da dé
xudt mot s§ gidi phdp ngin chin nim mdc phat sinh va
phat trién: '

- Phudng phdp vat Iy: LA kho bling nhiét (s4y), gidm
d6 4m cdc nguyén liéu 6 hat c6¢ va san phdm phy con
dudi 15%, nguyén liéu bd sung (nhu bdt c4, vitamin,
khodng) xudng dudi 9%.

- Phudng pb4p chi€u xa: Diing tia cuc tim (UV) va tia
gama chi€u 1&n thic dn € diét n&m véi Lidu 4-SKGY.
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- Phuong phap hoa hoc: Cac kho, thiing chita (xylo)
dugc xa khi methylbromid véi liéu 120 mg/lit/4gi® hodc
40 mg/lit/24 gid. C6 thé ding Ozon phun vio kho véi liéu
10 mg/m’ khong khi, ct 8 gid phun 1 1in. Phun dang
suong cAc loai acid hitu ¢o nhy acid acetic, acid sorbic,
acid propionic, acid benzoic véi liéu tir 1-3%, ching c6
thé ¥c ch€ va tiéu diét mdc. Mot s hod chat nhu Na,SO,,
KHSO,, NaHSO;, Na,S,05 Diphenyl; Thiabendazol cédc
loai tinh dau thyc vat phun vao thic in bio quan vdi li€u
0,2% tc ch€ dude sy phat sinh mdc.

2. Phudng phdp dy tri¥, bdo quan thdc in

Muc dich clia bdo qudn nguyén liéu ch€ bi&n thitc in
13 nhim dy tri trong thdi gian dai dé chd déng ngudn
nguyén liéu mang tinh thdi vu. Bdo qudn phdi bdo tn
chat dinh dudng va hao hyt thic in, gép phin binh én
gid c3. Sau diy 12 mot s6 bién phdp dugce tic gid Lé
Héng Min va Bii DPitc Liing dé xuit nim 2003:

- Nguyén liéu trir@c khi bio qudn phdi phdi (sdy) khd,
d6 dm cda céc loai hat c6c khong qué 13-14%, nguyén
lidu gidu protein (bdt c4, banh ddu) va thitc in b8 sung
45 dm khéng quéd 9-10%.

- Kho bdo quan phai xiy ndi cao rdo, thodng mdt, m4i
khong bi dot. Trong kho c6 hé th8ng théng gi6, it im,
lam lanh. Nén kho cao hon mit @it 0,8m, dudi xiy cudn
dé thodng khi, chng 4m. Nén kho v3 tudng trat bing xi
ming d& ch6ng 4m, khéng x4y kho gin sdng ngoi.
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- Trudc khi nhap kho, nén kho va tudng phai dudc rira
sach, d&€ kho.

- Trong kho c6 thé xay nhiéu bdn, thing (xylo) chita
cdc loai thita dn khdc nhau, chiing dugc d€ thanh titng
khu riéng, theo chiing loai. Trudc khi cho thic #n vio
bdn, b&, cin trén chit chéng mdc.

- Thitc 4n d€ trong kho phii dugc ddo, tron dinh k3:
Chuyén tiY dwdi 1én trén, trong ra ngoai.

V. PHUONG HUGNG GIAI QUYET VAN BE THUC AN

Gidi quyé&t thic n 13 mot khiu then chét trong qua
trinh nudi thity sdn. Cé thé gidi quyét thic #n cho cd
theo cdc cdch sau diy:

- Nub6t c4 trong m6 hinh VAC, nudi c4 rudng (cdc hinh
thidc nudi k&t hgp).

- Trdng cb hay ciy phin xanh lam thdc 4n cho c4
trim cé va lam phin bén hitu cd cho ao.

- T4n dung nguén nudc thdi sinh hoat, nudc cia bé
khi sinh hoc (biogas) d€ nubi cd.

- T4n dung c4c sdn phim phu cia néng nghiép nhu
théc 1ép, ngd mot, sin kém phdm chit dem xay, nghién
lam thitc dn cho c4.

- St dung phin v cd, thic an tinh, thic 4n hdn hop
b8 sung cho c4.

St dung tdng hgp céc bién phap trén, s& gidi quyét
duge thdc dn cho ¢4 vdi gi4 thanh ha, d& lam. Pi€m cin
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chd ¥ 14 phai tinh todn cin d5i d€ ddp @ng dd s6 lugng,
chat lugng, thdi vu va ha gi4 thanh.

Mot s8 @€ tai nghién cfu d4 nit ra nhin xét:

- Cong nghé nudi cd bing phin bén - nudi sinh thai,
nudi quang canh (bdn chat 1a nudi bing thitc in ty nhién),
ning sult cd nudi dat tit 3-5 tin/ha/nim véi c4 truyén
thong, d&€n 7 tAn/ha/nim vdi d6i twgng nubi 13 16 phi.

- Nudi ¢4 bing phin bén két hgp b3 sung thifc in tinh
don 1€ (cdm, bdt ngd, b bia...), ning suit dat d&n 15
tin/ha/ndm v6i d6i tugng nubi 13 cd truyén théng, khong
qud 15 tdn/ha khi d61 twgng nudi 1a rd6 phi don tinh.

- Muén nudi c4 dat niing suit trén 20 tdin/ha/nim phai
nudi biing thifc &n ch€ bién, dudc phdi tron nhiéu loai
nguyén Li¢u va xit Iy mdi trudng (quat nudc, suc khi), déi
tugng nudi phai 1a r6 phi don tinh.

Bédng 13. Ndng sudt cd nudi véi céng nghé tuong ting

ubi (t7
Céng thidc| Thidc #n C9 cflu din cé nudi (tf 1¢ %) Niing saft
nubic | tinh bS swng| ng | Tefm | Troi |chep| N | (T/H®)
P
Phin Ign +
1 mudc thii 20 5 15 3 35 3
2 CT1+10T | 20 5 15 5 55 10
3 CT1+15T | 20 5 15 5 35 15

Ghi chii:

- CT1: Nubi hodn toan bdng phin bén (bdn chdt la thirc dn ty nhién).
- CT2: K&t hgp phin bén véi 10 tin thiic dn tinh don chdt (cdm gao).
- CT3: K&t hgp bén phan vdi 15 tdn thitc &n tink don chdt (cédm gao).
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Qua bdng nay, chiing ta ¢6 nhin xét: Khi d3 dd thic
an ty nhién (thdng qua bén phin), mi ban chit 1a cung
cip dd cdc chit dinh dudng vi lugng. N&€u cho dn b3 sung
10 t&n cdm, ta thu dugc théin 2 tdn c4, nhung khi cung
cip di dinh dudng da lugng (b8 sung 15 tdn cdm gao), ta
thu dugc thém 7 tin c4 thit.

VL. MOT SO CONG THUC CHE BIEN THUC AN CHO
TOM, CA

Khi bén phin cho ao (phin hitu ¢d, vd c¢d) nhiim tao
ra céc loai thitc &n ty nhién cho ¢4 (tdo phit du, d6ng vat
phd du, ddng vat ddy...), mudn c6é ning suit cao hon,
ngudi nudi c4 pkai biét cho 4n bé sung thém thifc in ché
bié€r (thitc 4n tryc tiép), nhu c4c oai hat cdc, rau xanh,
bdt c4, khd lac, khdé diu tuong, cic phu phim ndng
sdn,... cdc loai nay déu c6 thé cho in trirc ti€p nhumg néu
dudc phdi trdn theo nhitng ty 1& nhat dinh va théng qua
qué trinh ch€ bién thi gid tri dinh dudng va hiéu qui si
dung thifc in dugc ning cao, lai gidm gia thanh.

Thi¥c dn tf nhién trong ao 1a nhitng loai thifc dn ¢6 gid
dinh dinh du3ng cao, chiing c¢6 di c4c thinh phin dinh
duBng cin thi€t cho c4 nhy chit dam, chit béo, chit bot
dudng, vitamin, cdc loai mudi khodng... Nhitng loai thic
an nay chi ddm bao cho mét sdn lugng c4 nhit dinh (néu
khdng chim bén, ning suit tu nhién clda c4 chi tir 500
kg/ha/nim dén 600 kg/ha/mam). Mudn bd sung thdc dn
ché bi€n d€ ning cao ning suit c4 mot cich higu qui thi
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thitc &n ciing phai dudc cung cip ddy dd va cin d3i cdc
ch4t dinh dudng theo nhu ciu phit trién cla c4.

Bdng 14: Mdt 56 cong thitc phdi trjn thitc dn cho cd

T¥ 1@ pbdi trén (theo % kb&i igng)
Nguyén ligu .
CT1 | CT2 | CT5 | CT4 | CT5 | CT6 | CT7
Bitci 45 23 10 40 40
Bi Bia 19
Bt ngh 3 17 25
Bot sin 5
Tinh bt 5
Cém gao 77 T0 74,6 40 34 19
Oc bam nhé 30 | 18,65
Bt mdu 4,66
B{t mi 21
Khé ddu dira 18,65
D3 tong 12 | 10| 15
Khb lac 15 15
Vitamin mix 1 i i
Ghi chu:

- Cdng thitc CT2 thee Oduro - Boateng {Ghana).
- Céng thitc CT2; TCT4 TheoPullin, Lowe va Mc Connell {Philippines).

- Céng thitc CTS; CT6; CT7 Theo Nguyén Tién Thanh. Trong ds, CTS dé
nubi cd ré phi thit; CT6 df wong cé r6 phi giéng va CT7 cho cd chép. Céng
thitc CT5 c6 tdng ham lugng protein khodng 18; CT7 c6 ham lugng 20% va
cong thite CT6 cd téng ham ligmg dam 30%.
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Bdng 15. M§t 56 cong thitc phéi trén thite dn cho tém
(theo % khéi lugng)

Thanh phéin nguyén Ku CTi CT2 CT3
Bitcd 30 275 175
Bt tdm 15 27,5 22,5
Bét ddu ninh (43 nrong) 15 20
Bot 14 10
C4m gao 15 20 8
Bjt mi 15 20 10
Tioh bt 5 5 5
Diu #n -4 4 6
Yitamin premix* 0,95 0,95 0,95
Vitamin C 0,05 0,05 0,05
Téng cHng 100 100 100

Ghi chi: * H3n hgp nhiéu vitamin duge chufin bj sdn tridc,
Ngudn: Felicitas Pascal, Trich tit Vi Thé Tru, 1994,
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