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CHUONG 1
THUC AN TU NHIEN CUA SINH VAT THUY SINH

D& x4c dinh vai trd cla thic in tf nhién cho tdm (c4)
nudi, ndm 1988, Cheng Kong Jung di thi nghi¢m: Nuo:
tdm su trong ao dit va trong bé xi ming v4i ciing mit do
10 con/m’ va 15 con/m’. Sau 120 ngdy, tom nudi trong ao
dit dat trung binh 35 g/con va san 105 ngdy, dat trung
binh 31 g/con so v@i ciing thai gian nudi, tém trong ao xay
xi mang chi dat trung binh 30 g/con, n&u nudi 120 ngay
(mit 4 10 con/m?) va 25 g/con n€u nudi 105 ngdy véi
mit 46 15 con/m’. Sy chénh léch d4ng k€ nay cho thdy:
khi nudi tdm (c4) trong ao xiy, mic did cho in ddy 4d,
nhung n&u khong cé thitc in ty nhién, k&t qui ciing rit
han ch€ bdi vi trong ao x4y, thitc in t nhién hiu nhy
khong c6 hoac rit nghéo nan, Trong ty nhién, cdc loi
sinh vit thily sinh d&u sir dung tdo (phd du thyc vat), vi
khudn, phit du dong vat, ddng vit ddy,... 1am thifc in. Thy
theo mdi loai ma ty 1& gilta ching khic nbau theo dic
di€ém cla ting loai sinh vat thily sinh, T4p hgp céc sinh
vat nay dudc goi 12 “co sd thitc an ty nhién” cda ving
nudc. D6 ciing 12 “chudi thitc in ty nhién” cla ving
nuSc. Chudi thifc in bt ddu biing tio phd du va vi khuin.
K&t thic bing t3dm, c4. N&u nudi tdm, cd bing thifc 4n ty
nhién (ma bin ch4t 1 ding phan b6n d€ tao ra cd sé thitc
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Hudng ddn si dung va ché bién thitc dn cho tém, cd

in tr nhién) ning suit khdng vugt qud 500 kg/ha/nim.,
Mudn dwa ning suit cao hon, phdi b8 sung thifc in ché
bién. Nguyén tic cia phudng phdp nay la: thic in ché
bi€n cung cip cic nhu ciu dinh dudng da lugng, thidc in
tr nhién bé sung céc y&u t8 dinh dudng vi lugng.

1. TAO

Tao0 14 cd sd thitc dn chi yéu cla sinh vit thiy sinh
trong moi thuy virc. Gidng nhu c¢é trén mit dat, tio dusi
nudc lam cho nude ¢6 mau xanh luc dic trung (mau cia
diép luc). Ching 13 mdt xich diu tién, v6 cdng quan
trong clia cd sd thic dn trong m6i trudng nudc. Tdo c6
kich thudc hi€n vi, ta “nhin” thiy ching qua mau sic co
thé, thudng 1a mau xanh luc, d6i khi mau 34 (euglena
sandine). Toan bd cudc séng cla tio dién ra trong ldng
chd't 16ng (nuwdc), ching 13 sinh vit thuy sinh dién hinh,
Phin 18n tio séng trdi ndi, dugc goi chung la “thwe vat
phd du” hay tio phd du (phytoplankton), c6 mét s séng
bim & ddy va bam vao céc gid thé, dudc goi chung la
“tdo ddy” (nhr mét s& tio khué). Nha cé diép luc va
nhiéu sic t6 khic, vdi ngudn ning lugng vo tin, bén
vitng do mit trdi cung cap, tio c6 th€ quang hgp nhu ciy
cd, tng hgp mot s6 mudi dinh dudng (biogen - chii y&u
1a N, P, C, Ca, Fe, Mg) thanh vit chit hitu cd cung cip
cho cdc loai thifc in c6 ngudn géc ddng vat clia cd va
ngay cd c4a. V& ning suit sinh hoc - biomass - thi khj
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Chuong I: Thiic dn tu nhién cia sinh vdt thuy sinh

ning cung cip vat chit hitu co cda tdo dat dén 2-3
tdin/ha/nim. Him lugng chit dinh dudng trong tdo khi
cao: dam chiém t8i 30-60% khdi hong khd, 20-30% 1a
chdt béo va 20-35% la glucid. Trong protein ciia tdo c6
hau hét cac acid amin khong thay th&, nén hiéu suit tiéu
hod, hip thu cla cdc loai déng vat in ching cao
(khodng 60-80%, hon hin cic loai thitc in khac). Chat
béo trong tio 1A cdc acid béo c6 ngudn goc thyc vat, ty
1& acid béo khéng no 16n. Glucid Ia cdc loai dudng dé
tan, dé tiéu hod vi dé bdp thy. Ngoidi cic chdt dinh
dudng chinh, trong tio cdn gidu c4c vitamin A, E, C, K,
tién vitamin A (caroten), nén nhiéu tio cdn dugc lam
thu6c b3 cho ngudi suy dinh dudng (spirulina, chlorella).
Tao sqgi nu6c ngot ¢ ddy di c4c loai vitamin quan trong
nhr B,, PP, C, Caroten. Chinh nh3 c6 gi4 tri dinh du@ng
cao nhir viy ma tdo 1a ngudn thifc in 16n nhat, quan
trong bic nh&t cda sinh vat thuy sinh (SVTS), cung c4p
cho SVTS mét nhiét Iugng kha 18n.

Bdng 1. Nhiét luong ciia 100g chét hitu co tix tdo kho

T§ 1é % chAt dinh duong Nhigt It
Nganh tio | ——m Glucid Lypid (f:alo‘)mg
Tao uc 45 43 12 472
Tio lam 30 64 6 441
Téo Khué 40 30 30 525

Ngudn: Dorokhov; Pakhomov; Polyacov (1968 &1975)
Trich ric Trdn Van Vy (1982)



Huong ddn sit dung va ché bién thuc dn cho 16m, cd

Khéng chi }am thic dn cho t6m c4, tao lam don bao con
la thic dn tryc ti€p cla dong vat khdong xudng séng
(PVKXS) thuy sinh. Khi tdo chét di, x4c cia chiing & dang
ban phan huy 1a thinh pbin chinh cda min ba hitu cd
(detrit) - thanh phin thifc in quan trong clia dong vat ddy
(nhur Au trding mudi ic - chironomus, nhuyén thé) va c4.

Pé&n nay, d3 théng ké dudc 42 loai tio 1am thitc in clia
gidp x4c thip, trong d6 15 lodi tdo luc thudc bd
Protococales dudc st dung v§i s6 hrgng 16n; 8 lodi tio luc
thudc bd Volvocales; 6 10ai tio khué va 4 loai tio lam.

S& di tio lam dugc sir dung it vi 2 Iy do: nhiéu lodi tio
lam khi con s6ng c6 chira ddc t6, ngoii ra, chit lugng
dinh dudng 8 tdo lam khéng cao, trong thanh phin pro-
tein cda tdo lam thi€u mot s8 acid amin khéng thay thé,
trudc hét 1a histidin. Chi mot s8 tdo lam c3 nhd, don d6¢
hay tip doan nhung cdn non mdi la thic dn clia gidp xéc,
dong vit phd du, ddng vit ddy. RAt nhiéu loai c4 in tio,
dién hinh phai k€ d&én mé tring, r6 phi. N6i chung, tio
Iuc va tio lam 13 thiic 4n chd yéu (85%) thiy trong rudt
cd mé&. Mot ciu hdi duge dit ra 12 nganh tdo ndo cd cd
thé tidu hod dugce? Pa ¢6 nhiéu ¢ kién tra 13i khidc nhau
cho ciu hdi ndy: cic nha khoa hoc Trung Quéc cho ring
cad khé tiéu hod tido lyc va tdo lam, cdn c4c nganh tio
khic, déu dé tiéu héa cho c4d. Theo Chung Lan (1965):
vi ¢4 khéng c6 men tiéu hod cin thi€t (celluloza), nén
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Chupmg I: Thitc dn (¥ nhién cua sinh vit thiy sinh

khé tiéu hod dudc tdo lam. Gin diy, ngudi ta phét hién
ra pH trong rudt ca r6 phi 13 1-2, nén cic vach t€ bao tdo
bing cellulose bi phd huy, cdc chit dinh dudng trong
khoang gian bao bi tiéu ho4 hét. Trii vdi quan di€m cla
Trung Qudc, cic nha khoa hoc Lién X6 (cii), dién hinh
1a R.A. Savina (1965-1968) cho ring, tdo luc la thic dn
c6 y nghia d6i v8i cd. Mot s6 loai tdo lam 14 thifc in 5t
cho 4. Phia bic Viét Nam c6 tdi trén 35 giéng tdo luc,
ve chiing loai, chiing chi€m t8i 40% tong s& giéng tio di
biét, nhung s6 ludng lai chi€ém d&n 50%, c6 khi d€n 90%.

Trong d3i s6ng thity vire, cé ohitng sinh vat khi chét
di m3i thiy vai trd clia né nhyr tnydng hgp tdo lam ddi vai
dinh du3ng ciia ¢4 m: nhitng c4 thé trudng thanh thudng
st dung tnrdc hét 12 detrit tir tAo chét, khéng phai tir tio
sdng, vi trong nhiéu loii tio lam ot c6 chita ddc t5; khi
bi phin huy, cdc loai tio déu m4t tinh d6c va trd nén dé
tiéu hod, gidp c4 sinh trwdng t5t hon. V& vdn dé nay,
E.V. Borutxki (1973) nhian xét: Y&u t& han ch€ viéc nubi
cd meé tring khong phai 1a do thanh phin clia tdo khong
phong phi (vé ching loai) ma & chd mat d6 tio thip. C4
meé sé sinh trudng t6t né€u thiy vic nudc ¢ day di cd sé
thitc 4n - bao gdm thyc vat phit du va detrit. B3i vy, dé
nudi ca 8t trudc hét tao sinh khdi 18n cda tdo trong ao
(bing cich b6n phin), sau dé mdi d€n viéc im c4ch tao
ra sy wu thé cla cic loai tAo ma cd va thich.



Hudng ddn sit dung va ché bién thite dn cho tém, cd

IL. VI KHUAN

Vé s6 lugng, vi khudn 13 nhém sinh vat d6ng nhit
trong nudc: 1 lit nudc séng c6 tir 100 d&n 1.000 vi khuin;
& hd, con s6 nay bién dong tiY vai cd thé dén vai triéy;
trong 1ml (cc) nudc a0 nudi c c6 tdi 19 c4 thé, tinh ra 1
lit nwdc nhu vy, sinh kh8i (biomass) cda ching 13
31,6mg; trong 1g biin ao c¢6 thé d&n 5,9 ty t&€ bao vi
khuin (thudng mdi t& bio 1a 1 cd thé), c6 khéi lugng téi
6,8mg. Nhu vy, chiing ta c6 thé hinh dung ra vai trd to
16n cda vi khudn trong chudi thic in. V6i kich thudc
nhd, (trong khodng 1-5 milicron), vi khudn 13 thitc in cin
thiét cho cic loai nguyén sinh ddng vat, luin tring, gidp
x4c thap, giun, trai 8¢, 4u tring tém c4, ci c4 An min bi
hitu cd ciing s& dung vi khudn nhy mét loai thitc in t6t.
Trudc diy, ngudi ta cho ring, thurc vat phit du la thic in
cia dong vit phd du. Ngay nay, ngudi ta 33 chiing minh
dugc vi khuin ciing 13 b phin ciu thanh thanh phin
thitc 3n quan trong cia dng vat phi du, dong vit ddy va
ngay ca ca (khi s dung detrit).

Khi trong nudc di oxy, vi khuin sé phin gidi chit hitu
cd, d6 12 hoat dong sdng clia chiing, va ciing 12 vai trd to
18n ctia vi khudn trong chu trinh VAt chat. Vai trd nay dic
biét quan trong trong nhiing ao nudi cd c6 bén phin va
cho dn thitc idn tinh. Trong 150 ngay (5 thing), § nhitng
a0 c6 bén phan nhir thé, vi khudn di tdi tao duge 131kgN
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Chuong I: Thic dn tu nhién cda sinh vdt thidy sinh

va 8kgP. Sau khi chét, vi khudn bi phan huy, mdt 1an niva
tham gia vao chu trinh bi€n d8i vat chit.

1. PONG VAT KHONG XUONG SONG THUY SINH

boéng vait khong xudng s6ng (DVKXS) thuy sinh gom
hai nhém: Nhém sdng tr6i ndi (nhu dapnidae, cyclop,
bosnia, bosminosis, rotifera, nauplius, protozoa,...), ching
dudc goi chung 1a “d6ng vat phd du” - zooplankton; nh6m
th'? nai chuyén s6ng & ddy hoiac bdm vao cic gid thé dudi
nudc - dudc goi chung la “Pong vat diy” (DVD) - ben-
thod. C hai nhém niy déu c6 ¥ nghia cho d3i s6ng ciiz
thm c4 & géc d6 thic an. PVKXS 1a nhitng thic 4n c6 gid
tri, gidu dinh dudng, vitamin; 13 nhitng loai thifc in khong
thé thay th&€ hoan toan bing thifc in ch& bién.

Bdng 2. Thanh phdn hod hoc ctia mét s6 sinh vt lam
thitc dn cho cd

Nhém sink vt TY K clc thanh phin hod hoc trong khél hegng tudl (%)

fam thifc &n Nute | Dym | Puung | M2 | Tro

Pha du sinh vit

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

Cylop 88,5 6,7 2 0.1 0.8

Sinh vt ddy

Au tming mudi 87,9 7 0,7 3.6 1,4

Giun it td 88 6.8 0,6 1,2 1,1

Nhuy&n thé 61,7 6 0.9 1,8 29

Nguén: Dorokhov; Pakhomov; Polyacov (1968&1975)
Trich tix: Trdn Van V5 (1982)
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Hugng ddn si dung va ché bién thitc dn cho tom, cd

Nhiét lugng t 1g déng vat phu du cho 0,3-0,4kcal,
cdon BVD thudng dao dong tir 0,5-0,7kcal (au tring mudi
va giun).

Bdng 3. Ham lugng cdc acid amin c6 trong thic an cua cd

DVT: mg%
Pjng v§t lim thdc &n
Logi acid amin Giip xdc Au triing mudi )
(Daphnidac) | (Chironomus) |O€ Limes 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: Dorokhav; Pakhomov; Polyacov (196841975)
Trich tit Trdn Van Vy (1982)

Iv. MUN BA HOU CO

Miin bd hifu co (detrit) dugc cung cip tir bén ngoai
(phidn bén, thifc an tinh) hay tao ra ngay trong 1dng thuy
vie: d6 13 cic sin phim phan gidi cia sinh vat thuy sinh
khi chét di. & thuy vire nuSc ngot, c6 d&n 90% chAt hitu co
thuc vat 13 tY tdo, lugng miln bi hifu co trong ao it cao,
nh4t [4 ven bd, c6 khi d€n vai mg/l. Bin than min bi hitu
cd 12 c3 mét phifc hé s6ng, phin cd ban 1a mot gid thé (c6
thé 1a v6 cd hay hitu cd). Nhd khi ning hap phu trén bé
mit clia gi4 thé, tao ra 16p mang nhay c4c hdp chit hitu cg
- 13 mdi trudng 8t cho vi khuin phit trién. Mic di, vé
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Chuong I: Thitc dn tu nhién cua sinh vt thuy sinh

dinh tinh, vi khudn 1 thanh phin quan trong trong miin ba
hitu cd, nlmg vé dinh luong, vi khuin khong chi€m nhiéu
khoi luogng (thudng it han 1%). S6ng bam vao diy con c6
cac nguyén sinh dong vat (Protozoa) hay ludn trung
(Rotifer) va tdo. Mln bi hitu cd do tio sinh ra 1a ngudn
thitc 4n quan trong cta nhiéu loai sinh vat phi du va sinh
vit ddy, nhat la nhitng gidp xdc thip dinh duBng bang
cich loc nudc. Khi thi€u sinh vat phit du, c4 mé hoa va cd
mé tring s dung min ba hitu cd nhr 13 thanh phin quan
trong trong thifc 4n cia ching. Hién twgng chuyén méi in
nay khong 1am gidm t6¢ d6 sinh trudng ca chdng so véi
khi dugc cung cAp thifc iin wa thich. C4 trdi tring (Cirrhina
molitorella), mrigal, ro hu (trdi A(n) 13 nhitng loai 4n miin
ba hitu cd dién hinh. Ching giong nhu nhitng “vé sinh
vién” 1am sach thuy vyc.

Bidng 4. Nhing nhom sinh vdt cdn phdt trién
(hodc kim hdm) trong vuc nudc

Nhém sinh vt cin phit tri€n Nh6m sinh v§t cdn kim him

Vi kbodn ¢6 dinh dam amon

hod VA pitrat ok Vi khudn khif nitrat ho4

Thyic vit thuy sint bic cao, tio lam
va nhitng tdo ¢ c3 16n ma BVPD va
c4 khong an dudc
BVPD, fu tring mudi, giun it Céc loai DVKXS thuy sinh in

t6, nhuyén thé DVPD{(chudu chudn, ci niéng...)
C4 nudi C4 tap

Tao luc, diic bi¢t1a
Protococcales

Nguodn: Sukhovekhov (1963) - Trich it Trdn Vdin Vy (1982)
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Hudng dan sit dung va ché bién thic dn cho tém, cd

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

Sttc sdn xuit clia viing nutdc bao gdbm 2 dang: sd cip
va thit cip.

- Sdc sin xuit sd cip 12 t8ng khéi lugng chat hitu co
c6 ngudn géc thyc vat, do tdo quang hgp tao thianh.

- Sitc san xudt thit cip la tdng khi lwgng chit hitu co
ngudn gdc déng vat, do ddng vat in thuc vt (tio, detrit)
tao thinh, Stc sdn xuat thi cdp bao gdm nhiéu bic, ar
ddng vat phit du dén c4, d6 13 cd m6t chu trinh chuyén
héa ning lugng. Tinh chit cd bdn cda chu trinh chuyén
ho4 ning hrgng va vit chat 1a: N&u chu trinh cing nhiéu
bic dinh dudng thi lwgng vat chit va ning lugng cang bi
suy gidm. Nguyén nhin cda sy suy giam la do nang
lugng con d€ cho dong vat thuy sinh tidu hao trong sudt
qu4 trinh s6ng. Trong thuy vic, thinh phdn loai cing da
dang, chudi thdc in cang dai, sy hao hut vé vat chat
cang 16n. Khi biu dién sy chuyén hoi tir mic dinh
duBng thip d&n cao, ching ta s& thdy hinh thip. Theo
Nikonski (1956): Hao hut trong chudi thifc dn c4 hién (c4
in phd du) - c4 dit (c4 in c4) 1a 5 lin (nghia 1a: of Skg
c4 hién lAm mdi mdi thu dugc 1kg c4 dit), con & chudi
DVPD - ¢4 I 8 Iin (nghia I3 cho 4n 8kg phd du, mdi thu
dugce 1kg c4). Néu cho sifc san xuit so cdp 13 100% thi
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Chueng [0 Thide dn Iy nhién cida sinh vt thiy sinh

khi tao thanh sifc sin xuét thit cip bic hai (DVPD) con
25%; & bac 3 (dfng vit an DVPD) con 6%; cd - bic 4,
chi con 1%.

Hinh 1. Sdn phdm so cdp va thi cdp

Béic | (tdo va thyc vt Bdc 2 (BVPD): Béc 3 (DY dn Bic 4 (ca,
thily sinh khac) - Sdn 25% - San DVPD): 6% - Sdn  16m}: 1% - San
phim sd cip: 100% phdm thit cip phim thi cip phim thit cip

Ngubn: Mkonski 1956 Trich tit Trdn Vdn V¥ (1982)

Nhu viy, theo tinh todan: P& cé dugc 1kg ca can 6-7kg
DVPD va DVD, dé c6 duge 1kg DVPD hay BVD cin 6-
Tkg TVPD. Ning suit ty nhién cda c4 1a 500 kg/ha/nim,
dé€ c6 dudc ning suit ndy cin: 5x6x7= 21.000kg tdo.
Chiing ta tudng tudng va so sinh mdt cAch cu thé nhu thé
niy: Tdo ciing giéng nhu ¢d, 14 xanh trong ritng, sifc sdn
xuit bic 1/sd cdp, ciing nhu trdu bd hudu nai (14 nhitng
ddng vat dn cd, gidng nhu cd in thyc vat), sifc sin xuit
bac 2/thi cip.
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Cruonag l
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 an. M6t s loai ¢4 ¢6 “ring c¥a” (chd
y€u 1a “c4 dir”), ring nay chi d€ giip bit va git mdi,
mot s8 loai c4 cé “ring hau”, nhung cd khéng ¢6 ring
ham d€ nghién ndt thic in. B3i viy, thong thudng c4
“npudt chitng” thic in. C4 ciing khéng cé tuyén nudc bot
dé gitp tiéu hod ngay tir ddu. Qu4 trinh tiéu hod cda c4
mat hin khi ning “tiéu hod cd hoc” (nhai, nghién), ma
chi cdn kha ning “ti€u hod hoa hoc”. Ci ciing khéng cé
da diy. Cdi goi 12 “da day” ciia c4 chi 13 doan diu cla
ru6t non phinh to ra. D€ khic phuc finh trang d6, ru6t
clia ca thudng rit dai, cé ty 1€ ddng k& so v8i chiéu dai
than. Trong rudt c4, con c6 hé vi sinh vt séng cdng sinh;
nhd d6, thifc 4n dudc tiéu héa va hap thu 16t hon. Do c6
rudt dai, théi gian thite dn duge luu giit trong Ong tiéu
hod & ca kha lau. Trong nhing diéu kién binh thudng
(nhiét 6 25-30°C, oxy hoa tan 16n hon 2 mg/l), thic dn
thudng Iuvu d€n 2 ti€ng. Nhd kha ning nhu vay, c4 c6 thé
tiéu hod dudc thifc 4n tuoi sdng, ngay cd mot s6 hat céc
(chi c6 chim do khdi co ctia mé - da diy rit manh nén
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Chuong I1: Tiéu héa va dinh dudng cia 1ém, cd

cdc hat si vun trong 46 mdi nghién dugc) thi ci vén ticu
ho4 dudc nhd hé men va pH thip trong 6ng tiéu hod. B3i
thé, thitc in cho c4 can dugc nghién nhé (dé ting cd hoi
ti€p xic vdi men tiéu hoid trong 6ng ti€u hod cia cd),
nhd viy, thitc in dudc tidu hod k¥ hon, triét d€ hon.
Trong pham vi nhiét d§ thich @ng, qué trinh tiéu hod cla
ca ty 1€ thudn véi nhiét d6 moi trudng (vi c4 1a dong vat
bi€n nhiét - ¢6 than nhiét gidng véi mdi tnrdng). Ngoai
nhiét 86 12 y€u t6 hang d@iu ra, kh3 niing tiéu ho4 ciia cd
con phu thudc vao him lugng oxy hoa tan trong nudc.
Nhitng ngudi nudi cd cidnh biét rit r5: Pong thdi dau tién
clia c4 sau khi thay nu6c mdi 14 thai phin. Bdi vay, cong
nghé nudi cd cdn c6 gidi phdp k¥ thuit bang diu 12 ddm
bao ham Iuwgng oxy hda tan trong nudc (16n han 3 mgh),
yéu ciu nay khdng chi tao diéu kién cho c4 hé hap, ma
con giip ching tiéu hod t6t.
2. Tiéu héa cia tém

Gidng nhr c4, tdm cling cin dd c4c nhu ciu dinh dudng
da Iugng va vi lugng d€ xay dung cd thé 16n (16n 1én - sinh
trdng). Cdc chit ndy dugc cung cip théng qua thic in.
Trong pham vi nhiét d3 thich dng, thdi gian thic in 6n tai
trong co thé tdm ciing ty 1& thuin v4i nhiét d6 va O, hda
tan, thudng la 2 gid. Bdi vay k¥ thuit nudi tdm dé xuit
bién phap: cho tdm &n 5-6 bita/ngay, mbi bita ciach nhau 3
ti€ng. Trong ao nudi tdm, nhat thi€t phii dim bio ham
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Hudng dan sit dung vi ché bién thitc dn cho tém, cd

lugng oxy hoa tan cao hon 3 mg/l; nén cé cic quat nudc
dé khi doc nhu CH,, H,S,... c6 cd hdi thoit khéi ao nudi.
Tiéu héa chia tdm ciing tuong tf ¢4, thic in cida tom 12 tdo,
dong vat phd du, dong vat ddy va chit hitu cd, phudng
phap tiéu héa va hap thu cling nhd vao hé thdng men tiéu
héa vi hé vi sinh vit sdng cdng sinh trong &ng tiéu héa.
Kha ning tiéu héa va ddng héa phu thudc vao hé vi sinh
vat sdng cdng sinh trong ong tiéu héa, cdc enzym va kha
ning hip thu clia dudng tiéu héa.

Vai trd cla hé vi sinh vét trong qué trinh ti€u héa cla
tom ci con chua dudc nghién cru ddy dd. Céc s liéu
phong phd hon ci 1a nhu cdu cla ci chép vé protein,
. amino acid, lipid (dac bi¢tla Omé ga 3 va 6méga 6, hydrat
cacbon, chit khodng, vitamin va cdc nguyén t§ vi hi€m)
(Jauncey, 1982, trich tit Nguyén Tuiomg Anh, 2005).

11. DINH DUGNG CUA CA - TOM

Nhy cdc vat nudi khdc, nhu cidu dinh duSng ciia dong
vit gébm 2 thanh phan chinh, goi 13 da lwvgng va vi lwgng,
Cic chit da lugng bao gbm: Pam, dudng, m3. Cdc chit
vi lugng hang ddu 13 cic loai vitamin, mot s8 enzym,
hooc médn. Toan bd nhu cau dinh dudng (dic biét 1a y&u
t6 da ludng) déu dudc cung cip tY mdi trudng, mot s&
chat vi lugng (chl yéu vitamin), vat nudi cé thé ti tdng
hgp (mic di rdt han ché) tit nguyén liéu dugc cung cip
thong qua thdc an.
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Chuomg IT: Tiéu héa va dinh dudng cia sém, cd

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

Trude day, ngudi ta hay ding fit “dam” (N), d& chi
chit dinh dudng quan trong diu tién nay. Ngay nay,
danh phédp qudc t€ di théng nhat goi 12 “protein”. DS Ia
mét hgp chdt hitu cd phite tap, ¢cé phan ¥ 18n, gbm 4
nguyén td cacbon, hydro, oxy va luén phi c6 nits, ngoai
ra con mdt s6 nguyén t5 nhy photpho (P), ltu huynh (S),
kém (Zn),... Ciu tao nén phin tt protein 1 cdc acid
amin, diy mdi 1a cdu thanh cd bdn, quan trong nhit, cé
¥ nghia nhit v& dinh dudng d8i v8i vat nudi. Ta c6 thé
tudng twgng va so sinh mot cich cu thé nhu thé nay:
Trong ngdi nha, protein gidng nhi cic bic tudng dudc
xay bdi cdc “vién gach” (l1a cdc acid amin).

- Vai trd, ¥ nghia clia thitc in protein: Protein tham gia
chi y&u vio ciu tao t&€ bio sdng. Protein 1 chat hitu cd
quan trong nhit, khong mot vat chit nao khic cé thé thay
th& n6 trong t€ bao song. San phim thit dudc ciu tao tiY
protein. Protein tham gia cdu tao c4dc men sinh hgc, céc
hooc mén - 12 nhitng chit hitu co mang hoat tinh sinh hgc
cao, ¢6 vai trd xic tdc trong qué trinh trao d8i chit, ddng
hod, di ho4 c4c vat chat dinh duBng tir thifc in 6€p nhén,
diéu hoa nhip nhang céc hoat déng séng clia co thé vit
nudi, 1am cho vat nudi thich nghi vdi mo: trudng.

+ Protein tho: Protein thd bao gém cic vat chit chifa
nitd (N), 12 hgp chit cia N-phi protein va hgp chit N-
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Huodng diin s dung va ché bién thitc dn cho 16m, cd

protein. V€ gi4 tri dinh du8ng, chi ¢6 cdc acid amin trong
N-phi protein vd N-protein 1a c6 y nghia, Hau hét cdc
chit N-phi protein nhu cdc mudi: uré (CO(NH,),);
Sulphate amoni ((NH,),SO4); Bicacbonat amoni
(NH,HCO;) khdéng c6 gid tri dinh duBng vi vit nubi
khong tiéu hod dugc ching do khdng c6 men ti€u hod
loai nay. Him lugng protein thd trong vat chit kho cia
thidc in c6 ngudn gdc thuc vt va ddng vat khic xa nhau
va bi€n dong rat 16n: tif 2-3% cho tdi1 70-80%. Thong
thudng, him lugng protein trong thic in c6 ngudn géc
dong vit 18n hon thuc vat (6 cdy ho didu) va 16n hon hat
c8c. Bot c4, bot thit c6 ti 60-70% protein thd, trong khi
sdn khé chi c6 2-3% protein thd, b&o dau khé 1a 20-30%,
kho diu ho dau 13 20-50%, bot 16ng vii, bdt mau 13 80-
85%. Qua s6 liéu trén, ching ta thdy: Bot 16ng vii ¢6
ham Itgng protein thd ra't 16n (80-85%), nhung khéng cé
gia tri dinh dudng, con bdt ¢4, tuy ham lugng protein thd
th&p hon (60-70%), nhung lai c6 gi4 tri dinh dudng. Nhu
viy, ddnh gid gia tr1 dinh duGng khéng hoan toin cin cit
vao tdng ham legng protein thd ciia thitc in ma phai cin
cif vao kha ning tiéu ho4, hdp thu cda ching (Lé Héng
Mdén & Bii Puc Ling 2003).

+ Protein tiéu hod: Khong phdi to2a bd lugng protein
thé trong thifc dn dugc vat nudi tiéu hod hét, mot phan
khong tiéu, khdng si dung dugc, bi thai ra ngoai ciing
phan. Protein con lai dudc goi 13 protein tiéu hoa. Ty 1&
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Chuong 1I: Tiéu héa va dinh dudng cda tom, cd

protein ti€u hod cang cao, gia tri dinh dudng (con goi 1a
gid tr sinh hoc) cla thdc dn cing 1dn. Céc loai thic in
c6 ngudn goc dong vit cé gia tri dinh dudng cao hon thitc
in c6 ngudn gdc thyc vat. Trong d6, thitc in nhu sita,
tritng, thit ¢6 ty 1€ ti€u hoa tit 90-95%, trong khi tir kho
diu dau tuong, khé lac 13 80-86%, ngd 1a 75-78% (Lé
Héng Mdn & Bui Puc Ling 2003). Protein dugc hip thy
trong Ong tiéu hod vat nudi qua mang rudt, luén & dang
acid amin. D81 vdi c4, ngudi ta &3 x4dc dinh: Protein cé
ngudn gbc thyc vat, chi cé thé thay th€ khodng 30% tSng
nhu ciu protein cia cd thé, con lai phdi 1a protein cé
ngudn géc ddng vat.

Nhu viy, ¢6 nghia 1a khi sdn xuit thifc in cho t6m, c4,
khéng thé thay thé toan bd nhu cau protein clia vat nudi
chi bing protein clia thyc vat (nhur khé diu dau tuong
hay khé lac) dudc. '

- Gia tri sinh hoc ctia protein: Khi ma protein tir thite
in cung cip diy dd cic acid amin cin thi€t d€ tao nén
protein cda cd thé€ vit nuéi (protein khong thay thé) thi
protein trong thic dn dugc goi 1a protein c6 gid tri sinh
hoc diy di, hay 13 thic dn ¢6 gid tri dinh dudng cao. Néu
chi thi€u 1 trong c4c acid amin khéng thay thé nao d6 thi
khi ning sl dung protein cia vit nudi bi gidm siit theo
ty 1& thuin v8i né. Thi du: Néu mdt acid amin khdong
thay th€ nao d6 chi dat mitc 60% so v8i yéu ciu, thi vat
nudi chi st dung dugc 60% nguén protein ma thifc in
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Hudng dén sit dung va ché bién thdc dn cho tém, cd

cung cip. Tit d6, ta c6 nhin xét: Viéc ché€ bién thic in
cho vat nuéi cin phai ddy di, cin d6i dinh dudng; néu
thi€u mot vai acid amin khéng thay thé trong thitc n cho
vat nudi, khéng nhitng lam 18i loan qud trinh téng hgp
protein trong cd th€ ching ma con din d&n phd huy sy
trao ddi chit, sy tao thinh cdc ezyme va hooc mén,...
Hiu qua 1a sinh trudng ctia vat nudi bi kim ham, sdc
khoé suy y&u, kh3 ning mién dich suy giam. B& dinh
gid chdt lugng protein trdc tién 13 dya vao thanh phan
cac acid amin, trong d6 yé&u td quan trong la cic acid
amin khéng thay th&. Chi s sit dung protein hitu hiéu bi
inh hudng cia nhiéu yéu t6 nhu: Ham lugng protein,
tudi vat nudi, gidng vit nudi, ty 1& protein, cin ddi cdc
acid amin, khodng va vitamin.

+ Acid amin khdng thay th& (thi€t y&u): La nhifng acid
amin ma cd thé vt nuéi khong thé tit tdng hgp duge véi
ty 1€ vira dd d€ cho phép vit nubi ting ttdng t6i wu. Cac
acid amin khéng thay th€ gém cé 10 loai, bao gbdm:
Arginine, histidine, isoleucine, leucine, lysine, methyo-
nine, phenylamine, threonine, tryptophan, valine. Trong
10 acid amin nay, c6 mdt s8 rit quan trong, 4nh hudng
dén hiéu qua s& dung protein, ching dwdc goi 1 acid
amin gidi han. B6 l1a lysine, methyonine, threonine, tryp-
tophan. Ngudn thic in tir thyc vt sé gidi han acid amin
methyonine, sau dén lysine, néu thitc iin ¢6 ngudn gdc
ddng vat, thi gidi han thit nhit 12 acid amin threonine,
néu thitc in chii yéu tir hat c8c, acid amin bi gidi han nhit
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Chuong I1: Tiéu héa va dinh dudng cia tém, cd

1a lysine, thit hai 13 tryptophan. Nhung néu du thira acid
amin gidi han ndo d6, sé giy gi6i han mdi, 1Am mAt cin
bing trong thic an. N&€u cho in bing thitc dn c6 ham
lugng protein qué cao, vat nudi sé 16n cham, cdc chit thai
s€ gAy 6 nhiém mo1 trudng, ling phi thitc in. Trong sin
xudt thitc in, gia ca clia chiing ty 1& thuin v3i hAm ligng
protein phéi trén. Cho nén, d€ c6 dugc thifc in vira c6
chat Iugng cao lai ¢6 tinh canh tranh, ham lugng protein
trong d6 phai tinh k¥ sao cho vira dd. B&i véi thic in cho
c4, him lugng dam t3ng s tit 18-20% 1a kinh t&€ nhat.
b) M3 tho

M3 thé bao gbm cic vit chit dugc hoa tan (chiét
xuit) trong mét s6 dung méi hitu co nhu: Ether, benzene,
chlorophooc,... M3 thé c6 nhiéu & hat ciy ho diu (30-
50%), céc hat coc (3-8%), trong mé md dong vat (15-
70%). Trong md thd chia nhiéu thianh phin chit béo
nhu: Acid béo no (bio hda) - chli yéu & md dong vit va
acid chua no (nhiéu & diu thyc vat), sterin, phospho
lipid, pigment. M3 chia ning lwgng cao, 12 ngudn bd
sung d&€ cin d8i khiu phan ning lugng wu viét nhit,
nhanh nhit. Trong thinh phin thitc in cho c4, néu chi
cin @61 m3 thé théi thi chua dd, cin b3 sung mot s6 loai
acid béo no, chua no vai mét sd thanh phan khic con
thi€u d€ vit nudi st dung ngudn m3 trong thic in hiéu
qua hdn. Ngoai cung cip ning lugng, chit béo con la
dung m6i cia mot s§ vitamin (A, D, E, K) va hooc mén
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Hudng dén sit dung va ché bién thuc dn cho t6m, cd

(steroid) d€ mdu cé th€ van chuyén ching d&€n khdp noi
trong cd thé€ vt nudi.
¢) Glucid (duimg)

L3 loai vat chit “vd dam” (khdéng chta dam). Thudc
loai nay, gdm 2 nhém co bdn: Nhém thit nhat 13 chi't tinh
bot, c6 trong céc loai hat c8c (70-75%), cac loai bét cl
nhir khoai, sin c6 t8i 80-85%. Trong thitc an ddng vt chi
c6 1% chit v dam, va nhém cd ban thi hai 1A nhém
chat dudng, c6 & dudng An (saccharo, gluco), dudng qua
(fructo), mia, hat c8c, hoa qui, ci cé dudng. Trudc diy,
ngudi ta san xuit thitc in theo nguyén tic: Diung glucid
nhv “than” d6t &€ cung cip ning lugng cho cd thé. Dya
trén nguyén tic ndy, thic in duge sin xuit c6 thanh
phan chinh 13 glucid.

2. C4c chAt vi ligng
a) Vitamin

Ch4t vi lugng quan trong diu tién phidi k€ dén l1a vita-
min. Ching thudng khdng tham gia vao qua trinh sinh
tSng, nhung d6ng vai trd 13 chit xic tic, c6 loai vitamin
co th€ vat nudi c6 thé ty tdng hap dugc, nhung ciing cé
loai phdi dudc cung c4p tir mdi truSng (thdng qua thic
in). Dya vao tinh chit clia vitamin, ngudi ta chia chiing
lam 2 nhém: Nhém hoa tan trong diu vi nhém hoa tan
trong nuSc. Nhém hoa tan trong dau quan trong gém:
vitamin A, D, E, K; nhém hoa tan trong nuéc quan trong
gdm: cic loai vitamin nhém B, C.
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Chuong II: Tiéu héa va dinh dudng cua tém, cd

Bdng 5. Mot s6 vitamin quan trong

Vai tro sinh hoc

Ngudn cung cfp

Vai trd 16n cho sinh trudng, phat trién,
tham gia vio qué trinh trao d8i chAt,
inh hudng d€n tuy&n noi ti€t, hé thin
kinh,tdng hgp enzym, gilip sdng mit

Thi'c vit ¢6 miu d4d
(caroten - tién vitamin
A): Gan, diu c4, Idng
4o trdng

Chéng cdi xuong, liét chi, duy tri
thim thiu Ca va P, pia ting vin
chuyén Ca va P dr huy&t tong vao
xudng va tich ln§ 3 d6. Du thira vita-
min D c6 thé ghy ngd ddc

Diu c4 (1.000.000
Ulkg), Idng 46 tring
(1.500-5.000 Ul/kg).
bjt c4 (100 Ulkg)

Anh hudng t8i chic ping sinh sin,
ch&ng teo cd, rdi loan trao d8i dudng,
chong oxy hod vitamin A, 1Am md
vang

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

Tham gia t8ng hgp prothrombin gitp
ddng miu

C4c loai thuc vit, thifc
in ]&n men

Bl

Duy tri hoat dong hé thdng thin kinh,
cAn cho trao d3i hydratcacbon vi pro-
tein, ting tinh the¢m 3n vA khi ning
tiéu hof, hap thy & rudt

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

B2

Quan trong nhét cho oxy ho4 vit chit
& «& bao, thyc hién c4c phdn Jog oxy
ho4, trao d8i chit, duy tri hoat d0ng
binh thudng clia tuy&n sinh duc

Sita bdt, nA{m men, cd,
rau xanh, it trong ngii

coe

B3

Thanh phén clia coenzym A, 1 cd chit
quan trong cia phiéu men, d6ng vai
trd trong trao d3i nguyén t8 ddng (Cn),
dic biét cho chuyén hoi acid acetic,
tdng hgp chft béo va axtycholin, din
truyén thin kinh, chng bai liét

C4, ran xanh, sifa bdt,
nim men, it trong ngi

cBc
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Bdng 5. Mot s6 vitamin quan trong (tiép)

Logi
vitami

Vai trd sinh hoc

Ngudn cung c&p

B4

Methuyl héa khi ¢ mit eda methion-
ine, cdn cho sif tao axetycholin - 12 chit
quan trong trong viéc din truyén xung
d6ng thin kioh, trao 43i m3.

Phd bi€n trong thirc
&n d6ng, thire vit

B5

Gitip cho sy phit trifn, t4i sinh cdc
bidu mé va sy ting trdng chc cd quan
bidu bi.

Nim men khd, kho
diu hudng duong,
bt gan, bdt c4.
Trong ngd cb6c c6
44, ohung 3 dang
hdp chit nén khd
tiéu hod & hip thy

B6

Quan trong cho hoat #6ng cia hé thin
kinh TW, tham gia qui trinh khi
cacbon clia cdc din xuft amino acid,
cin cho cic chit din trayén va dc ch€
thin kinh, $€p thu acid béo chua no,
chuyén ho4 protein thinh m3 khi cin
thi€'t (dif thiXa protein)

N&m men, gan, sida
v hat cBc. Ngé va
khd div atong gidu
B6

B8

LA thanh phin chinh cda nhém coen-
zym A, cin cho tao thanh cic acid
amin v3 acid béo mdi, xiic tdc, dinh vi
c4c dioxytcacbon

Thic an xanh, nfm
men, sita va gan, dai
mach vd my cé
nhi€éu nhung khé
tiéu, 4 ngd va khd
div tudng dé tiu
ho4 &h4p thu

B9

Cing vdi vitamin B12 tham gia chuyén
hod nhém metyl vao t§ng hgp methy-
onyl va cholin (vitamin B4), tao t€ bao
miu, tdng hgp AND va acid pucleic

Rau xanh, d3c biét
rau chin vit
(spinaci)

26




Chuong II: Tiéu hda va dinh dudng cia tém, cd

Bdng 5. Mot s6 vitamin quan trong (tiép)

Loai

vitami Vai tro sinh hoc Ngudn cung c&p

DP6ng vai rd (rong tao m4uy, kich thich | Dy tr¥ t6t § md cd
B12 | sinh trudng va nhiéu chifc ning khic. | thé va gan ddng vit,
chura thiy & thyc vt

Quan trong v6i hé hd hip t€ blo, vé | Gidu & thue vit:
c hiéu cic sin phdm trung gian dochai | Mdm  hat  (lda,
#3u...), rau, cb, qud,
thitc &n B chua

b) Khodng chit

Chitc ning cia chit khodng v6 cing da dang, tiY chifc
ning ciu tao t&€ bao d€n diéu hoa hoat dong ciia chiing.
Mt s6 khoang chit, dic biét 1A kim loai ning 4nh hudng
x4u d€n vat nudi. Trong s8 cdc khoang chit, hai nguyén
t6 Ca va P 1A quan trong nh4t 3€ tao bd xuong, tao vd
kitin cho to6m va Cu 12 nhin t8 tao mdu cho tém nubi
(thay vi Fe cho cd).

- Khodng chdt da lugng: Ca vA P gif vai trd chinh
trong viéc hinh thanh va phAt trién b xudng c4, vé tom.
P tham gia vio cdc thanh phin hdp chit xiic tic sinh hoc
khi chuyén hod ning lugng tir dang cao nang (ATP) dén
dang thip ning lrgng hon (ADP): (ATP — ADP+P).

- Khodng ch4t vi lwgng: Nhiéu chi't khodng vi lugng
khic nhu Zn, Cu, Mn, Mg, Co... Mic dd khéng can
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nhiéu, nhung ciing 14 nhitng chat cin thi€t cho vit nubi.
Céc chat vi lugng ndy dudc cung cAp cho vt nudi thdng
qua thifc an ty nhién.

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

Hién nay, ngudi ta da ch€ bién dugc thitc in c6 hé s&
nhd hon 1 (titc 14 chua t6n dén 1kg thirc 4n di thu dugc
1 kg c4 thit) khi thitc in nudi ci dudc ché bién véi thinh
phin chinh 13 axit béo khdng no va protein. Theo Iy
thuyét nay, toan bd ning ludng cho trao d3i chit dugc
cung c4p bing lipid dudi dang axit béo khéng no dé dé
tiéu ho4, d& hap thy. Chiing ta bi€t ring lipid gidu ning
lugng hon cd trong cic chdt cd bin (gluxit, protein,
lipid), va hién nay, ngudi ta dang “s¢ béo” nén thic in
loai nay khdong bt canh tranh v8i con ngudi. Protéin bao
gid ciing d4t nhit, bdi viy trong thitc An chi cho lugng
1am sao vira dd d€ xiy dung t& bao ctia cd thé. Con glux-
it chi d€ dinh k&t. N&u cho an nhiéu gluxit, cd th€ khong
stt dung hét, s& chuyén ho4 thanh chit béo tich liy lai,
mdi 1in chuyén hod nhu viy lai bi mit ning lugng.
Trong thitc in cin di vitamin dic biét 1& vitamin C,
khoang, 10-13% xd d€ ting khd ning hoat dgng clia
rudt, dé tiéu ho4.
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CHuonag I
NGUYEN LY VA PHUGNG PHAP SU DUNG
PHAN BON LAM THUC AN CHO TOM CA

I. PHAN LOAI CA THEO TiNH AN

Can cif vao tinh An cilia c4, ngudi ta chia ca nudi thinh
2 dang:

- C4 hién: LA nhitng loai cd an thuc vat, in mun bi
hitu cd, in Adng vat phd du va dong vat ddy. Hau hétcdc,
loai c4 nuéi truyén théng (me tréi, trim, chép, rd phi)
thudc loai nay.

- C4 dir: La cd 4n cd nhu cd qud. Trudc diy, ngudi ta
chi nudi cic loai cd thudc loai “c4 hién”, ngay nay, ca
“cd d@” ciing da nudi thanh cong.

Chiing ta d3 bi€t: Khi b6n phan, cd s thic in ty
nhién cia c4 s& phdt tri€n , mdt mit khic nita 12 bac thitc
dn cang cao, hao hut ning lugng cang 18n. Bdi vy, cdc
lodi c4 nudi bing phin bén phii 12 ca #n thdc in oy
nhién c6 bic thip trong chudi thic in méi c6 hiéu qui
kinh t&€. D6 1a cdc lodi cd in thyc vait phu du nhy mé
tring, 16 phi; in dong vit phd du nht me hoa, cat la; in
mun ba htu cd nhi trdi tring, 16 hu, mrigal; in d6ng vat
ddy nhu chép, di€c. Nubi ghép cdc lodi ci nay vdi ty 1€
thich hgp trong ao (tham khao bang 8) dugc coi 1a hgp 1y
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Hudng ddn sit dung va ché bién thitc dn cho tdm, cd

cho phuong phdp nudi cd bing phan bén, v8i ddi tugng
nudi la “cd hién”.
Bdng 13. Ham lugng oxy hoa tan trong nudc ao (mg/l)
dnh hudng dén mét sé lodi cd nudi chii yéu

Mdc |Trim |Trim| Me | Me
4) | den | <6 |tring| hoa

R§ | Tréi

Chép| Di€e | Vén phi | trdng

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

T6i
wea | 2 1 22221 |2]|us]2
Bioh
tong| 3 5 | 55| 5 | 4| 2 |ss|a3s]| 4

3 nudc ta, c6 1& nghé nubi cd bt diu tY viéc canh tic
hia nudc: Dan ching giif lai c4, tdm lot vao rugng cling
véi nudc khi thio nudc canh tic lia, sau nghé din ph4t
trién do bi€t v4t c4 bt trén cdc hé théng song chinh
(s6ng Hong, sé6ng Thdi Binh & mién Bic va Mé Kéng &
mién Nam) vao mia ci d&, uong nudi thanh c4 giéng
phuc vu nubi c4 thit theo 1€ 16i canh tic cia Trung Quéc.
Canh tic thuy sdn dugc coi nhir hinh thitc hiéu qud nhat
trong ba 161 canh tic: Ao, vudn, rudng: “Nhdt canh tri,
nhi canh vién, ba canh dién”. Ba 15i canh tic niy gidng
nhau & chd déu dung phin bén nhu 12 nguyén liéu chinh
dé cung cap thic in cho d6i tugng nudi, trdng (c4, tdm;
rau, hoa, qua; Ija).
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Chuong III: Nguyén Iy va phuong phdp sit dung phén bon...

Téc dung chia phin hitu cd lau bén (do phan gidi i
tl¥), tdic dung chd yéu la ting cudng thdc in tu nhién,
cudi citng dén c4 si dung, ngoai tic dung gidn ti€p nay
mdt s loai ¢4 con st dung tryc t€p phan hifu co nhy c4
rd phi, tré, trdi f\’n,... phin hitu cd cdn ¢ tdc dung cdi tao
diy ao, lam d4dy ao tdi x6p, ting tinh gilf nudc, giit cic
chit dinh dudng trong ao.

Hinh 2. Vong tudn hoan dinh dudng trong ao

—-——-—b—l Pbin hitu cd vA mubi v6 cd

Quang hgp

Tdo phd du

v DPongvitphidn |

ol Poag vit a4y |<_
> o
: Y Y L
we B Xc chét va chit thdi cia djng vitva :
thitc véc + Vi khuda phin hiy e

Nhudgc diém clda phin hitu cd la:
- Phai diing mot khéi lugng 16n, t3n khong gian chita
dung va cong van chuyén.

- Khi bén xudng ao, trong qua trinh phan huy, tiéu hao
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Hugng ddn sit dung va ché bién thic dn cho tém, cd

nhiéu 6xy (do phin gidi hdo khi), d& 1am ao bi 6 nhiém,
mat vé sinh, c4 bi ngat thé.

Pé khic phuc nhuge diém trén, phin hitu cd trude khi
diing phii duge i € phin giii chit hitu cd va diét hét
mam giy bénh. Bén phin hifu cd cho ao phii bén vao
Jdc m4t trdi. Nguyén tic bén 13 “ludng it, JAn nhiéu”.

Il. NGUYEN LY SU DUNG PHAN BON

Nguyén 1y cia phudng phdp nay 1a: Thdng qua phin
bén, cung cip chit dinh dudng, tao diéu kién cho céic
loai thdc n ty nhién cho tdm cd ph4t tridn. Pong thii
nay, dudc thé hién qua so dd dudi diy (trang 33).

Pay ciing 12 nguyén tic cda nudi cd trong hé théng
nudi ca két hgp vai gia sic, gia cAm theo md hinhVAC,
dac biét la vit, chiing tin dung dugc mdt lugng dinh
dudng d4dng k€ tiY ngudn thic in ty nhién phidt trién
trong ao dudi tic dung cia phin hitu cd. P6 ciing chinh
12 hiéu qua cta chudi thic in, trong 46 déng vai trd chi
yéu 1a céc loai tdo dudc cd sit dung cho nhu ciu dinh
dudng. Trong viéc hinh thanh sinh kh&i c4 nudi, nhin
chung, chi c6 mét s8 lodi cd st dung trire ti€p chit hitu
cd trong phin bén nhy tréi tring, tréi An, mrigal, rd
phi,... Tuy nhién, s& lugng phin bén dudc ching st
dung truc ti€p 1a khong ddng k€ so védi tdng ludng phin
bén cho ao. Nhitng loai thitc An t nhién cia nhiéu loai
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Chuomg 11: Nguvén IV va phuong phdp su dung phdn ban...

c4 an pht du sinh vit, ddng vit ddy déu phat trién duge
nhd cé phan bon.

Pdog vat pht du
va dong vit day

A
Phin bén

Phin bén bao gém cic loai: phin hifu cd, phin
khodng (phdan hod hoc, phin v6 co).

Téc dung cd ban clia phdn bén 1 cung cip nhitng chat
mudi dinh du8ng (mudi khodng) cin thiét nhu N, P, K,
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Hudng ddn sit dung va ché bién thitc dn cho tém, cd

Ca, Mg, Fe,... cdng nhiéu chat khdc. Trén mit dit, mudi
khodng gitip cho cidy tao nén cdc by phan ré, than, canh,
14, nu, hoa, qua. Dudi nu8c, mudi khodng givp ki€n tao
nén cdc té€ bao tao,... Trong qua trinh sinh séng, ciy céi,
ciing nhy tdo, ching cin cdc chit dinh dudng véi s6
Itgng khdc nhau tuy theo loai, c6 chat cAn nhiéu nhu
N,P, K, Ca, chiing dugc goi 1a chi't da fgng; cé chit cin
it nhur Fe, Mg,... dude goi 1a chat vi lugng.

Phin bén dudc goi 12 “thifc dn ciia cdy tréng va tdo”,
khéng chi cin thi€t cho nganh trdng trot, con ding cid
trong nudi tréng thuy sdn nita vi chung nguyén tic: phin
b6n giip cho sinh vit tr dudng (ciy trong va tido) phat
trién. Nubi tom, c4 bing phin bén (tic 12 bing thdc in
tr nhién) c6 truyén théng 1au d3i § mot s& qudc gia nhuw
Trung Qudc, An P8, Viét Nam,... Hién nay, phuong
phip nay dang con phS bi€n & cic nudc dang phit trién,
dic biét ving Pong Nam A, dang dudc 4p dung rong rii
3 cic qudc gia viing nhiét ddi & chiu A, Phi va My
Latinh. Nudi c4 bing phin bén, thyc hién trong cdng
nghé nuéi quing canh hay quing canh cai ti€n - nudi
sinh thdi, v4di cong nghé nay, san lugng khdng qud duge
7 tin/ha/nim. Mudn nudi ban thAm canh hay thim canh,
cho niing suit cao hon, phdi nudi két hgp gilta phin bén
va b8 sung thifc in “tinh” hay thic 4n ch€ bi€n, cong
nghé ndy dudc dén 15 tin/ha/nim. Cao hdn nita 1a tir 20
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Chuong 111: Nguyén ly va phuong phdp sk dung phdn bén...

tin/ha/nim tré 1&n, nudi bing thifc in ché bién phdi ch&
(vién nén). Cho d€n nay, 3 cdc tinh phia Bic, ngudi ta 43
nudi dudge t6i 23 tin/ha/nim vai d6i tugng 1a cd rd phi
don tinh, nudi bing thic in phdi tron dang vien. O cic
tinh phia Nam, ning suit c4 nudi da dat d&€n trén 200
tAn/ha/nim, v4i d6i twdng nudi la c4 tra, mbi trudng nudi
12 mot doan muong cé nudc chdy qua, thifc an phdi tron,
dang vién nén.

1. GIGI THIEU MOT SO LOAI PHAN BON
THONG DUNG
1. Phén hitu co

Phin hifu cd ¢6 tic dung gidn ti€p d€n sy phat trién
cla c4 thong qua viéc cung cap chit dinh dudng cho ao
nudi, nhd vao qud trinh bi€n d8i cha vi khuin, hinh
thanh 1én mét lwong 18n cic chit dinh duBng thic ddy
qué trinh ph4t trién cda sinh vat phd du (bao gém ci
ddng, thuc vat phu du, ciing nhu dong vat day).

Trong hé thdng nudi k&t hop, phin hitu cd dugc bén
trc ti€p vio ao nudi c4, mot s6 lodi cd ciing c6 thé dugc
cung cip thifc in théng qua viéc s dung wyc ti€p phin
hitu ¢ dudi dang mdn ba va vi sinh vat sdng trong dg6.
Tuy nhién, cd s& thitc in tif min ba chi déng vai trd rit
thit y&u trong viéc hinh thanh sinh khdi c4 trong ao nudi
so v3i cd sd thifc An tif tao.
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Hugng din st dung va ché bién thic dn cho 1ém, cdé

Gi4 tri dinh dudng tryc ti€p cia phin hitu co d6i véi
cd 1a tlr thidc dn o1 vai trong khi sit dung cho vit nudi va
dinh duBng do vat nudi thdi ra. Cdc nghién cifu trudc day
cho thdy: mét ty 1& d4ng k€ céc chit dinh dudng khong
thé tiéu ho4 hét va dugc bii ti€t ra ngodi qua phin, dic
biét trong phan 1gn.

- Gid tri dinh dudng cia phan hitu co.

Bdng 6a. Ham lugng dam va ldn trong mit sé loai phdn

bén phé bién
. Ty }¢ % chilt dinh dudng trong phin hén

Logi pbdn bon Pam Lan
Phin Ign ttdi 0,544 0,173
Phin lgnd 0,521 0,164
Phin bd teoi 0,311 0,028
Phéin bd 0 0,331 0,015
Phin triu tuc 0,349 0,013
Phén triu d 0,279 0,031

Phan hitu c¢d phd bi€n chi y&u 13 phin chudng (lgn,
triu, bd, d&, thd, gi...) 1a chit thdi ciia quéd trinh chin
nudi, hdu nhy gia dinh néng din ndo ciing c6, khong
phii mua. Phin hitu cd cung cap cho ao nubi tém c4 cic
mudi dinh du@ng cd ban nhi N, P, K, Ca, Mg, Mn, Fe;...
ngodi ra, phin hitu co cdn chita mot s6 nguyén t5 vi
lugng ma phan vé cd khéng ¢6. Ty 1& cdc mubi dinh
dudng trong phin hifu cd thich hgp véi su phit trién ciia
tao hon phan v6 cd.
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Chuong 1I: Nguyén ly va phugng phdp s dung phdn bon...

Bdng 6b. Thanh phdn mudi dinh dudng trong mét sé

phédn hitu co

Logi phin Chﬂ’: ;,-;.“ cd Ch4t vé cd (%)
N P,0s K,0
Ph4a lgn 15,0 0,60 0,50 0,40
Nude ti€u Ign 2,50 0,40 0,10 0,70
Phén triu bd 14,0 0,30 0,20 0,10
Nudc tiéu trin bd 2,30 1,00 0,10 1,40
Phin vit 26,2 1,14 1,44 0,62
Phin g2 25,5 1,63 1,54 0,83
Phén ngdng 234 0,55 0,50 0,95
Phéin bdc 20,0 1,00 0,50 0,40

Ngubn: Nguyén Thi¢n - Vign Chin nubi

Bdng 7. Méi lién quan giita sdn lugng phéin va ham lugng

nitrogen (N) trong phén cila cdc loai gia svc, gia cam

I;:iggii: KRai lugng ﬁ::ﬂ kho | N% | Simwone S;ntl?.:g
cim | 8 & | G ory) N® | pim ke
Triu 460,0 58 | 080 | 46,40 16,90
Ba 350,0 44 | 073 | 3210 11,70
Dé 200 03 | 132 | 400 1,50
Ciu 200 03 |o091]| 270 1,00
ca 2.0 005 | 390 | 020 0,07
Vit 30 | 0.06008 | 3.00 | 0.8 0.07
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Hudng din sit dung va ché bién thic dn cho tbm, cd

a) Ban ao

Biin a0 hinh thinh do sy ling dong cda c4c vit chit
hifu cd trong ao ma thanh, n6 12 mét loai phan hitu cd ly
tudng cho ciy trong. Sudt thdi gian tdn tai trong ao, né
did dugc phin huy mdt phin nén rit d& phin gidi thanh
cdc mudi dinh dudng cung cdp ngay cho ciy c6i, tdo.
Phin biin thudng khéng phai mua, vao dip cudi nim, khi
thu hoach xong tém c4, Iic ao dang khé c6 thé khai thic
biin ao, k&t hgp cdi tao ao, chdng bdi ldng. Khi vét bin,
d3 déng chd cho dén khi ban khé tring (hoai, muc) thi
ding dudgc, nén trdn biin vdi 1an theo ty 1€ 5% va v8i voi
(10%) @€ d nhim 1am ting gi4 tri dinh duBng cia phin.

- C4ch st dung phin ban: Trong bun ao khi con “tudi”
chtta nhiéu loai axit hitu co (dcc goi chung 1a acid humic),
ching ddc hai v6i ré ciy va tho. Bdi vay, tn16c khi ddng cin
phii xi¥ Iy (G). C6 thé G v8i voi (nbiim trung hda cic acid
bin), phan 1an, ric thém phin chudng (giy men), cling ¢
thé cit @€ bin tiép xitic v6i khdng khi mot thdi gian (4 oxy
héa axit biin), d€n khi bin khd, c6 m2u tring, “bac” di la da
“chin”, “hoai”, “muc” mdi dem sit dung dé bén cho ciy
dugc. Phan ban s dung t6t cho ciy trdng, nhung khong lgi
cho NTTS (vi néu bén s& lam ao sdm bdi ling).
b) Phén xanh

Phin xanh bao gdbm céc loai 14, canh non clia c4c loai
cay kbhdéng ddc. Ham ludng dinh duSng trong phin xanh
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Chuong II: Nguyén ly va phuong phdp s dung phdn bon...

khong cao, bién ddi 16n tuy theo nguyén lidu. Phin xanh
c6 nhiéu chit cellulose tif cic canh ciy non, ching khé
phin huy trong nudc, nén khi stt dung loai phin nay, cin
vét cdc “xac dam” khdi ao sau khi 14 ciy va cinh non di
muc rifa hét d€ ao khéi bi bdi 1dng. Phan xanh c6 thé thu
gom tif ty nhién, khong phdi mua. Cé 2 céach sit dung
phan xanh:

- Cich 1am dam: B6 thinh ting b6 nhd, cim coc dim
ngip dudi ao, 2-3 ngay rd 1 1an, d€n khi 14 va canh non
rita hét ta v6t cong (x4c) 1én (chitng sau 7-10 ngay tha
dim). Phuong phdp nay thich hgp véi cic loai cdy c6
nhiéu 14, cinh non, d& muc (cidc tin - diu rach, ché dé -
¢d 13o0...). Trong ao c6 thd dim, ta quan s4t thiy c4 (dic
biét khi wong c4 gidng) hay vio b6 dam ki€m in Wi rit
nhiéu vi khuin va ludn tring sdng trong d6.

- Cdch thif hai: V48i loai ciy gia hdn, it 14, nén bim
nhd (dai 5-10cm) & cling v6i v6i va phan chudng, phin
lan chitng 1-2 thing rdi dem s dung. Phian xanh thich
hop cho tréng trot hon 13 cho NTTS vi chit bd du thira
con nhiéu, t8t cho cai tao d4t, nhung d& sém bdi ling
diy ao.
¢) Phdn vi sinh

Phan vi sinh xuit hién & nudc ta vao thip ky 90 cla
th€ ky XX, né dugc lam tit bun ao (hay than bun), trén
vdi phin 1an va ciy mét s6 chiling vi sinh vit vio dé, chi
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Hubng ddn s dung va ché bién thic dn cho tém, cd

yéu cdc chiing c6 kha ning c6 dinh dam (nhu & béo hoa
dau). Phian vi sinh thich hgp cho tréng trot, dic biét dé
trong cdy canh vi sach s&, d& st dung, néu cé bén “qua
tay” ciing khong dnh hudng tdi cay trdng, nhung @€ cho
NTTS, né it phit hgp vi chit bd nhiéu, d& giy bdi ling
20. Phan vi sinh phii m4t tién mua, nén khéng kinh t&
bing phan chudng va phin xanh.

Viéc bén qua nhiéu phan hitu c¢d xudng ao c6 thé lam
cho méi trrdng ao nudi c4 bi 6 nhi€m, dic biét 1am gidm
Iudng oxy hda tan va cé thé giy chét c4.

2. Phin ho4 hoc

Phin héa hoc cdn goi 13 phin vé cd, né chi chita mdt
hoic vii nguyén t5, dudc sin xuit hing loat bing cong
nghiép nén dd thuin khi€t cao, c6 tic dung nhanh, dé&
st dung, thao tic nhe nhang, sach s&, gon nhe. Tuy
nhién, do tic dung tfc th3i, nén khoéng ldu bén, gid
phin thudng cao.

a) Phdn dam

Thanh phan chinh 13 N, cé nhiéu loai khic nhau:

- Urea CO(NH,), c6 hinh thitc 13 cic hat mau tring, ty
1& N 1a 46%, tan manh trong nuéc. DAy 1a loai phan t6t
vi thanh phin ¢6 cd 2 nguyén t8 cd ban 1a N va C.

- Dam sulphat amoni (NH,),SO, ¢6 miu x4dm aanh
hay hdi vang, chita 21% N, d& tan trong nudc. Trong din
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Chuong 11: Nguyén ly va phuong phdp su dung phin bon...

di, goi 1a “dam mot 14~ vi trong thanh phin ho4 hoc chi
c6 mot gdc chita N. Loai phin nay sau khi tan, dugc tdo
s dung N, con lai g&c acid (SO,) 1am chua ao.

- bam Nitrat amoni (NH,NO;) ¢ miu nhv loai sul-
phat, nhung nhat hon, chia tiY 20-34% N, dé tan trong
nudc, din di goila “dam 2 14” vi ¢6 2 g6c NH, vai NH,.
b) Phin lan

Phén Ian c6 thanh phan chd yéu 1a P,Os, nhim cung
cap P cho ciy trong va tio. 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, luong P nguyén chitcé trong
chiing 1a 15-20%. Phén c6 vi chua, d& hiit im lAm thiing bao bi,
dang bdt hay vién mau xAm tring hay x4m tro. Tan trong nudc
khodng 90%.

- Lan Vin Pién (lin nung chiy, lin cao nhiét, lin
thuy tinh,...): Phin nay dudc lam ti¥ quing apatit nung
biing than cdc, d4 vin sa. Phin c6 dang bét tring x4m,
ty 1¢ 1in nguyén chit 1a 15-17%, ngoai ra con c6 vdi (Ca
- 30%), manhe (Mg -18%). Dang phin nay dé bdo quén,
khéng bi hiit £m.

- Apatit Lao Cai: Cay(PO,), duge ch€ tif quing md
siy kh6, nghién nhd, c6 haim lugng P,O; khd cao (34-
35%). Loai nay it tan trong nudc.
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Hudng dfin s dung va ché bién thizc dn cho 16m, cd

c) Voi

V6i 12 mot loai phan bén ¢6 nhiéu tic dung. Bén voi
cho ao nubdi c4 nhim 2 tic dung: Piéu chinh d pH trong
ao d&€n diém thich hop (pH=7-9) vi cung cip ion canxi
(Ca*) cho thuy sinh vat. G mdi trudng pH thip, s& 1am
ting sy ti€t chit nhdn trén bé mit mang, giy cin trd cho
qué trinh trao d8i khi va ion qua mang, tir d6 din dén sy
mit cin bing acid - bazd trong miu, giy ra “stress”
trong qu4 trinh hé hip va gidm néng dd NaCl trong miu,
giy ra sy r8i loan thim th&u. Khi nubi c4 ba sa, ngudi ta
da phait hién:

- Lic pH<S5,5 c4 c6 bi€u hi¢n mit nhdt: cdc d6i rdu
teo dan, hoat ddng 13 43 chim chap.

- Khi pH=11 c4 hoat djng 13 d3, c6 bi€u hién mAit
nhét, xuit huyét 3 mit va vy, sau 8 gid cd chét.

- Khi ning pH=12 c4 chét ngay.

Tuy nhién, 4nh hudng gin ti€p clia pH dé&n thuy sinh
vat m&i 16n: n6 l1am gidm lugng P,O; hoa tan va CO, cin
thi€t cho thue vat phd du. Khi pH trong ao cao, s& 1am
ting him lugng NH, - m6t dang khi doc nguy hiém cho
c4. Tom dic biét min cAm v4i khi nay (chi sau H,S).

Khi ao dugc bén vdi, bazd trong voi s€ trung hoda acid
trong nudc va dat. Chit canxi va magié s€ dudc gia ting
theo. Trong cdc ao dim nudc 1¢ nudi tom, tdng s& chit
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Chuong III: Nguyén ly vd phuong phdp sk dung phdn bén...

kiém (total alkalinity) ludn cé sin trong khodng 50-150
mg/l CaCO,. V&i lugng nay, khoéng e ngai sy thay ddi
cia pH dot ngdt (vi hé dém cacbonat s& phat huy tic
dung). Vi Ca khé tan vao dim, nén khé dat dugc trén 50
mg/l. D€ trinh pH 1én qui cao, va d3 t6n kém, nén ding
vbi bdt (vbi tda), ma khoéng nén ding véi sdng (CaO).
Trong c4c ao, 32m nudi tdm thim canh, viéc b6n véi sau
mdi vu nudi 12 cin thi&t 4€ tiéu diét cic mim bérh 3
@4y ao (dAm) va gia ting sy phian hiy cdc vat chit hitu
cd. P4y ao dugc phdi ning 1-2 tudn cho “né chan chim”
rdi cay sdu xudng siu 10-15cm, ngudi ta thudng cay 2
lin vudng géc véi nhau rdi bén voi. D€ bén di liéu
lugng, ta c6 thé 4p dung phuong phdp cda Pillai va Boyd
(1985). Trudc hét do d6 pH cia a4t bun: Tron dit diy
véi nudc theo ty 1€ 1:1, do pH (bing gidy quy, pH meter)
d€ tinh s& voi cin thiét sau:

pH Nhu cfiu voi (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

Nguédn: Vii Thé Tru

Trong cdc thuy vic & mi€n ndi vd duyén hai, pH
thudng thip hon 7 (dic biét & cac viing “chim”). Nhitng
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Hudng din sit dung va ché bién thic dn cho tom, cd

thuy vuc nhu vay, chit dinh dudng khé dugc huy dong
tham gia vio chu trinh chuyén hoi vit chit, vi méi
trudng nay khong phit hgp cho sir phat trién cda vi khuin
c6 ich, c6 bén phdn vao, hiéu qui ciing thip. Trong
trudng hgp ndy, chi can b6n véi vao, ning pH=7-9,
nhiéu khi @i c6 hiéu qui ngay: ao di “lén miu” xanh
cia tdo. Khi pH<6, cdc vi sinh vat giy bénh d& ph4t
tri€n; khi pH>7, cic vi sinh vat c6 Igi (cic loai vi sinh
phin huy va c6 dinh dam) cé diéu kién thuin 1gi d€ phat
trién. B&i vay, bén vai thudng xuyén con la bién phip
phong bénh hifu hiéu cho c4 nudi. Ngudi ta nhin thdy:
Khi pH=8-9, c4c sinh vit thuy sinh (vA c4) sinh trudng
15t hon c3. & pH=10-11, tio spirulina (mo6t loai théc dn-
thudc-giau dinh dudng cho ngudi gid, ngudi 6m, tré em)
phéit tri€n manh, c6 thé “nd hoa”. Bdi vy, khéng nén
chi ding véi 1 1an d€ t{y ao, bn 16t ma nén bén thudng
xuyén hang tuin. Trong cdc ao nudi tém, voi con c6 §
nghia cung c4p Ca (thinh phan chinh cla vd kitin) gitip
t6m, cua 16t x4c t6t hon.Véi c¢é 3 dang, sit dung t8t nhu
nhau; théng thudng, nén ding vdi bdt (Vi ré nbit); néu
diing véi cuc (v6i sdng), lugng gidm cdn 1/2; ding voi
161, lugng ting 2 14n (vi d ¢6 chita nudc trong d6).



CHuonNG IV
MOT SO LUU Y KHI BON PHAN CHO A0 Nudi
TOM CA

1. CAC YEU TG ANH HUONG BEN QUA TRINH
BON PHAN CHO AO NUOI THUY SAN
1. Pia diém xay dyng ao

Pia di€ém xay dirng ao nudi c4 tdm c6 inh hudng dén
ky thuit bén phin: Ao J nodi “c6m ning” va ndi “dai
ning” khong nhy nhau. Ching ta biét ring tio 1a cd sd&
th@c in diu tién va quan trong bic nhat cho tdm cd. Tao
cd dugc vai tro nay vi chiing ¢6 kha ning quang hgp - sinh
vt duy nhit trong ao c6 thé bi€n chit v6 c¢d va anh sdng
thanh vat chét hitu co. B&i vay, 8 ao “dii ning”, sy phat
huy ctia phan bén t6t hon, mit 6 tio sé day hon, lugng O,
hoa tan trong ao Vi th€ ciing 16n hon. C4 séng trong ao nay
vita c6 nhiéu thic in lai dé hd hap hon & ao “c6m ndng”.
2. Kich thudc ao nubi ca

Ao nudi c4, khong nén c6 kich thudc quéd bé, dén nbi
chi vai 14n bd ao bi x6i 18 di bdi lang hét ao. PE tranh
hién twgng niy, nén dio ao Ién hon 100n?, (St nhat, tiY 1
sdo (360m?) d&€n 1.000m? (vSi ao gia dinh), b3 ao phai
3im nén chit, n&u c6 duge bd ke thi t6t nhat. Hién nay,
mdt s8 ndng din c6 kinh nghiém ding c4c bao “x4c rin”
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hay bao plastic chita diy cat, dit xép xung quanh ao lam
ké bd, hay cic tim phi bré xi ming vira ré vita tgt. Khi
lam nhu vay, sau 16p “ké” bing plastic, nén d8 18p voi
15-20cm, b3 ao phdi dim nén k§, dé phong nudc 1o i,
do cua c4d dio hang giy ra. Trong trudng hgp chua ke
dugc b3 khip ao ngay, nén k& bJ phia tiy trudc (vi gié
mia d6ng bic vi déng nam dén vd vio by tdy, giy sat
13 by phia nay). Ao khéng nén ndng qui, 46 siu 0,8-
1,5m I thich hgp, nhung cling khéng nén siu qu4 2,5m
vi khé thi cong, lai khéng phit hgp cho sinh vit thuy sinh
phit tri€n. Ao néng, nuwdc s& bi néng vio mia he, lanh
vio mia d6ng, khi€n cho sinh vt thuy sinh c6 thé bj
chét. Ao siu qu4, sinh vat d4y s& ngh&o nan. Nhitng ao
dio bing mdy ciing chi nén siu d&€n 2,5m. Ao nén cé
dang hinh chit nhit € d& kéo ludi, chiéu dai ao theo
huéng d6ng tiy d€ thu dudc nhiéu ning.

3. Ngudn nutéc c4p cho ao

Pay 1A yé€u 3 rit quan trong, nén fim ndi c6 ngudn
nudc cAp thudng xuyén d€ dio ao, nhu vay, khi cin “cap
cttu” (Idc c4 ndi ddu) s& dé dang, nhanh chéng. Nudc
cip cho ao, khéng nén sit dung ngudn gidu chat hiu co
(nudc thai). Néu phai diing chiing, trudc khi thio (bom)
nudc vao ao, phdi d€ 1ing. Khong nén ding nudc cia
kénh muwong (nhit 1a muong tiéu) chdy qua cinh ddng
rdng, Vi khi canh tic hia, 461 khi ngudi ta ding thudc trr

46



Chuong IV: Mgt s6 luu y khi bon phin cho ao nuoi tém, cd

sau, lic d6, n€u thao (bom) nudc vao ao s€ giy ngd ddc
cho thuy sinh vit. Trudc khi thdo mrée vao ao, nén ¢é
phén chin hay lugi loc, trinh réc va tning c6¢c nhii theo
nuéc vao ao.

4. Ch&t @5t ddy va xung quanh ao

Ching ta bi€t ddy ao l1a ci hé sinh vat ddy (vi sinh,
tdo ddy, giun, nhuyén thé, 4u tring mudi,...), néu dat c4t
s€ khé git nudc, it min khé d4p bd chic, dat sét khé
giy mau, 1am nudc ao duc. TSt nhit 1a d4t thit nhe.

Khi 436 ao, viéc hdi tu dugc cd 4 yé&u td trén thuc ra
ciing khong dé. Bdi vay, cdc yéu td 1 va 3 cin quan tAim
nhiéu hon.

II. LUGNG PHAN BON PHU HQP

B6n phian cho ao nudi tdm cd quan trong hon bén
rudng, vudn, vi c6 thuy sinh vt ton tai trong ao, khi bén
“qud tay”, ching sé& bi chét. Lugng phin bén phu thudc
vao nhiéu y&u t& nhu: chit vgng phin, mit d5 tom c4,
cdu tao ao, d6i twgng canh tdc (t6m, c4 thit, cd gidng,...),
thoi tiét.

P& c6 thé bén diing ching loai phin mi tio dang
thi€u, trrdc khi bén, nén 1am thi nghiém xdc dinh nhu
ciu phin bén. C6 nhiéu phucng phap xdc dinh, chiing tai
xin gidi thiéu phuong phdp dudce nhiéu tic gia cho 12 hgp
1y: Phuang phdp nay dugc 1.V. Baranov (1949) dé xuit,
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cai ti€n bdi Lyachnovich (1970). Nguyén tic ciia phuong
phdp niy 1a dva vio phdn tng cda tdo d6i véi cic chat
dinh dudng bdén vao ao thong qua hoat ddéng quang hgp.
Sau khi xdc dinh hAm lrgng oxy do tao thai ra sau quang
hop va ham lugng oxy do chat hitu cd hip thu theo
phuong phap “binh trdng, binh den”, ta c6 thé k&t luin
ao cin bén phan gi? Trinh tif cu thé nhu sau:

+ L4y 5-10 lit nudc 2o tai 10 di€m kb4 c nhau trong ao,
tron déu ching trong x4, chiu nhua. Khi 46 miu nudc
vao trén, 1am nhe tay, han ché O, tan vao nhiéu.

+ Ding 6ng cao su (hay plactic nhd) hit nwdc vio 10
lo niit mai dung tich 100cc, han ch& O, hda tan nhiéu ban
diu, nhe nhang diy nit , khong d& trong binh c6 bot khi.

+ Che t6i 2 binh bing vii den.

+ Gii 2 binh chita nuidc ao nguyén thuy lam d5i chirng.

+ 2 binh cho thém 1cc dung dich biogen - 1a dam, sao
cho c6 ham lugng chung 12 1ppm N.

+ 2 binh cho thém lcc dung dich biogen - 12 13n, sao
cho ¢6 ham lugng chung la 0,5ppm P,0Os.

+ 2 binh cho thém lcc dung dich biogen 1a N + P, sao
cho ¢6 ham lugng chung 14 lppm N + 0,5ppm P,Oq
(1ppm =1/triéuv).

+ Chuin bi dung dich biogen N chuin, pha nhi sau:
hda 572mg NH,NO; vao 1lit nu8c cdt va biogen P,0;
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chuin: hda 252mg NaH,PO, .2H,0 vio 1 lit nudc cit. C
100cc nudc ao cho lcc dung dich chuin, chiing s& c6 ham
lugng nhy d3 khuyén cdo (N=1ppm va P,Os =0,5ppm).

+ Day niit cic binh va treo chiing trong ao (ciing mot
ndi), cach mit nudc 20cm trong 24 gid (mua ha) hay 48
gid (mba d6ng hodc nhitng ngay trdi it ning).

+ Sau thdi gian trén, kéo ching 1én va xdc dinh ham
lugng oxy hoa tan trong mdi binh: loat binh ¢ ham
Iugng oxy cao nhat tifc 13 hoat ddng quang hdp cia tdo
manh nhit - hay 1a biogen thém vao 13 thich hgp. Loat
binh c6 him lugng oxy thip nhit cé nghia 12 biogen
trong d6 trd thanh chi't kim him sy phat trién cia tdo.

Hiam lugng b6n phin néi chung, giit 3 khoiang phi
hgp cho sur phét trién cia tdo, dudc khuyén cdo 1a N=1-
2ppm vi P,04=0,5ppm. Cao hon, dé 1am cho tdo"nd
hoa”, 1am gidm Iugng O, hda tan trong ao, khién t6m, c4
“ndi du” (hién twdng phd dudng).

Thai gian bén phin phai cin af vao chu ky phét trién
cla tdo vi muc dich cia viéc bén phin 1a gy may, tao
diéu kién cho tdo phat trién, nén bén theo chu ky: mua
ha 3-5 ngay/lan, mia déng 5-7 ngay/lan. N&u ding phin
hod hoc, bén hang tudn: M&i tudn 2 1in; khi ddng phan
chudng, nén bén 1 1dn/tudn (vi cdn cin thdi gian d€ phin
huy). Thudng, lich bén phin dugc bé tri nhy sau: th hai
va nim, bén phan dam (220g ure/1000n?/1an); thit ba va
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bay bon phan 1an (330g super lan/ 1000m*/14n); thi sdu
bén voi (20-30 kg voi bdt/ 1000m*/lan, n€u dixng véi cuce
(Ca0), ludng giam con 1/2, dung vdi té6i (Ca(OH),, lugng
gip 2), chii nhit bén phan chudng.

Phin bén va vbi dugc hoa tan trong x6 hodc chiu roi
té déu khip ao. Nén dung x6 hoic chiu bing nhya. Néu
ding x6 bing tén trdng kém, 16p ma kém sé& bi hdng.
Céc loai phan ho4 hoc 1 c4dc hod chit, khi sit dung,
khdéng duge trén 1an ching v8i nhau, vi khi cdc phdn Ung
xdy ra, c6 th€ 1am mat hiéu qua cla phan, dic biét d& bi
phin @ng v&i v6i va 1an 13 urea. Phan l1an c6 thé tron v6i
v6i, nhung dam thi khong thé. Khéng diing tay trin dé
tron cdc loai phin - 12 hod chit. Khong bén phan lan
thing vio bun ddy ao hodc trdn v4i di't vi 44t hip thy 14n
rit manh. Sau khi bén vao dit, dit s& giit 1an it nhat 2
gi® mdi “nha ra”, 461 khi di't giit 1an d€n 2 ngay, lin mai
tan h&t vao nudc. Ching ta da bié€t vai trd, tic dung clia
céc loai phin bén, trén cd s& d6, c6 thé suy luin: Nén
k&t hop giita phan vd co va hitu cd: mbi thing , bén phan
hitu cd it nhit 1 14n (vio mia he) hay 2 lin (vio mda
dong), trong 1-2 tuan. Cac tuin con lai, bén bing phin
v6 cd. Trong trudng hop khé khin v& von diu ar, c6 thé
bén phan 1in + v6i hang tuan (theo lich da trinh bay &
trén), hiéu qué cao nhit khi sit dung két hgp phin vé cd
vdi ding phin xanh thay cho phin chudng (bén lin +
v6i + 1am dam bing phin xanh).
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Khi ding phin chudng, cin lwu ¥: phan cé chit lugng
cao, lugng diing it hon phan ¢6 chat lugng thip. K&t qua
thue nghiém dudc thuc hién tai cdc ao cliia néng din 8
Mé Linh, nim 2000 va nam 2001, nhy sau:

Bdng 8. Quan hé gita lugng phdn bon vdi sinh trudng va
1y 1 sOng ciia cd nudi bang phdn chuéng trong 7 thing

phin [dam rang ao| LA/oE P b | 15 e sl cin | (LG0T,
bdén (ppm N) nubi (%)
Ldn 1 40 92 14
Lgn 2 80 38,7 3,7
Bd 1 50 95,7 11
Bd 2 100 441 2,5
Bdng 9.Ty 1é ghép cdc loai cd
Lodi cd th chlix? T(icf"z;% T(icli‘sfb T(icl;:b
R6 phi 60 40 20 0
Me tring 20 20 20 20
Me hoa 10 10 10 10
RS 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 3 bang 10.
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Bdng 10. Ndng sudt cd nudi bang phédn boén hiu co
(lonva bo)

Loai phin bén | Cong thite cd tha | Ning suft trung binh (kg/ba/nim)

CTl 24N

Phin lgn CT2 3610,9

CT3 4,101,6

CT1 1.928,9

Phin b CT2 3.161.7

CT3 3.102,6

CT4 2.996.6

CT1 439,7

Khong bén CT2 509.2
phan CT3 551,8
CT4 411,7

Khi bén nhi€éu qui (phan lgn, nhiéu hon 40
kg/sao/tuan), nuSc s& bi “ngay” (phi dudng, qui béo),
do d6 a0 nudi c4 bi thi€u dudng khi (6xy) 1am cho ¢4 bi
chét ngat, trudc khi chét, c4 c6 hién twgng “ndi dau”.
Theo cdc nghién citu cia ching t61, lugng phin Ign bén
30 kg/sioftuan I3 vira, con ding phin bd, bén 50
kg/sao/tuin 1a phd hop.

Khi nudi c4 bing phin bén, ning suit dat tr 3-5
tin/ha/7 thing (nudi ghép nhicu lodi c4), mit d6 cd tha
dudc khuyén cdo 1a 1 cd thé/m’ 1a vira, kh6éng qué 1,5
con/m* Qua thyc nghiém, c6ng thitc nudi ghép sé (3) &

52




Chuong IV: Mt s8 luu y khi bon phdn cho ao nubi tém, cd

bang 9 da cho k€t qua cao nhat. Nubi cd bing phin bén,
ning suit khong dat 7 tin/ha, muén dat dén 7 tin phai
ap dung cong nghé: dung d8i tugng 1a rd phi, nudi don,
mit dd 1,5 con/m® quy cd cd giéng t 30- 50 g/con
(ding gidng mdi - O. niloticus), triét d€ 4p dung ky
thuidt ddnh tia tha bu khi cd dat 100-200 g/con (2-3
thing sau khi tha).

Nubi trong thuy san bing phan hitu cd 13 phucng phap
kinh dién, d3 c6 tif ngan nim nay. Ngay nay, nhiéu ndi
khéng c6 phan hitu cd bén cho ao nudi cd vi nghé trdng
rau, mau, hoa, qui phat trién, cho hi€u qua kinh t& d6i
khi cao hon. Trong trudng hdp d6, cé thé sit dung phin
ho4 hoc (phin v6 cd) d€ canh t4c, tuy nhién, cidn phdi
hgp véi 14 dim - ngudn cung cAp vit chit hitu cd - s& tot
hon dung hoan toan phin v6 cd.

Chiing t6i xin gidi thi€u cdng nghé nudi c4 bing phin
1an, va voi (dude cho 1a ré nhi't) da dugc nghiéu citu va
thuc nghiém, dang dudc dng dung cho k&t qué t6t tai
nhiéu noi.

Phan lin, b6n 2 lan/tuin, lugng bén cho 1.000m? la
0,3 kg /lin, voi bén 1 lan/tuan, mdi lan 2-3 kg/1000nr.
Y nghia clia viéc bén v61, nhu da trinh bay & trén: Ngoai
viéc tao moi trudng pH>7,5, tao diéu kién cho sinh vit
c6 Igi phidt tri€n, phong bénh cho c4, cung cdp chat
khodng (Ca) cho c4 tao xudng, tom thay vd, tao hé dém
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cho mbdi trudng ao nudi, 6n dinh pH, tranh cho vit nudi
bi “sdc” khi pH thay d8i do tio quang hgp. Nguyén ly
cda cong nghé nay, dya vio quan di€m: M6t s8 vi sinh
vat (Nhém c6 dinh dam Azotobacter) c¢é kha ning sit
dung nitd tir khéng khi tdng hop thinh dam cho co thé.
Tuy nhién, d€ cho nhém sinh vit ndy hinh thinh va phit
trién, 14n bén diu tién, cin thém dam, véi lugng 0,2
kg/1.000m? bén 2 1in & tudn ddu tién (cich nhau 3-4
ngay). Sau khi c4c vi sinh vat niy d4 xu4t hién trong ao,
chiing mdi phat huy ning ltc, d&€n lic d6 chi cin s dung
lin (P). Nguyén tic nay giéng nhu bén béo diu cho
rudng lda thay vi bén dam.
Bdng 11. Ham luong mudi dinh dudng va mét dé tdo
tuong ung trong ao bon phdn vé co

. Ham lugug cic mudi dinh | pat 46 o
T§ |Lugng phin duBug chinh (mg/) t:m?m
Ao | & | boo (N+P) (ro ,
) ng ao (ca
NP g/m N-NH; | N-NO3 | P-P:Os | ning)
1 | oo 0 0,12 vét vét 785.800
2 172 3 0,45 0,24 1,82 328.500
3 71 3 0,6 0,53 1,12 2.085.800
4 121 3 0,8 0,15 0,14 914.600
5 471 3 0,48 0,35 0,19 464.200
6 6/1 3 1,0 0,20 0,22 571.500
7 871 3 1,9 0,12 0,3 650.004
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Bdngl2. Két qua nuéi cd thit bing phdn lian + véi

. .| Troi |Mriga| Troi | Me Me |, ToAn
Chi tieu Don vi An 1 Viét |tring | hoa Chép ac
Dién tich m’ 700
Thai gian nuéi | Thdng| 7 7 7 7 7 7 7
v Con | 420 | 140 | 35 70 7 28 700
S gidong cd
tha kg [10,08( 4,06 [ 098 | 2.1 | 07 |1.26] 19,18
Con | 375 | 122 | 33 | 68 7 | 28 633
S8 c4 thit thu
kg |114,4] 358 | 66 | 496 | 14,2 | 5,7 226
g/oon 1314,31295,3(209,1| 801 }2.000| 140
C3 c4 thu
cm | 2431263204 (34,2 34 |173
Ty 1& séng % |892(871] 94 [97,1] 100 | 100
San lugng kg [114,1]358 | 6,6 | 496 | 14,2 | 5,7 226
Ning sudt Tinha 29
Chi phi (vod) | 1.000 667.6
- Véi 97,5
- Dam (ure) 297,6
- Lan (L. chao) 96
- C4 gidog 185,6
T8ng thu 1.000 1399,5
Lai 1.000 7229
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III. CAC NGUYEN TAC HUGNG DAN THUC HANH
BON PHAN CHO AO NUOI TRONG THUY SAN
1. Chufin bi ao

- Ao mdi dao: Cac ao mdi, day con trd, chua ¢é 18p
biln cho vi sinh va ddng vat ddy sinh sdng, cdn phdi tao
dudc 18p nay bing cich cay bira ddy ao, bén 16t bing
phin chudng (30 kg/100m®) + véi (10 kg/100m? diy ao)
+ lan (300 g/100m?). Lin chi b6n sau khi thio nudc, hdoa
nudc té déu khip ao.

- Ao cii: néu bun ddy ao siu qud 25cm, phdi vét bét,
chi d€ lai tir 15-20cm. Sau d6 bén 16t, liéu lugng tirong
w nhy trén. Trong ao cé ddy bdn “mém” fu tring mudi
c6 thé chui xudng siu 10-15cm, giun it td, fu tring
nhuyén thé chui siu d€n 40cm - khdng lodi cd nao bit
duge ching & dd sdu nhu vay lam thic dn.

2. Liéu ltgng phén bén

- D6i véi ao wdng c4 gidng, lidu lugng bén cé thé téi
1,5-2ppm N (0,3-0,4 kg/1.000m*/14n), m3i tudn bén 2 14n
va 10ppm Ca (4-5kg vo6i bot/100m*/tuin); 1an O,5ppm
(0,3-0,4 kg/100m*/14n, 2 lin/tuin).

- D61 véi ao nudi cd thit, chi b6n dam téi Ippm (0,2-
0,3 kg/ldn, 2 lin/tuin); 1an git 0,5ppm; vdi oY 5-7ppm;
t61 da khong qua 10ppm.

- Nhitng a0 § mién nii, trung du va cdc ving “chim”
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A cdc ving thung ling, ving triing, noi dit béi tu,
thudng bi chua, khi bén 16t va tdy ao ¢6 thé diing d&n 20-
30kg voi bot/100m?. Trong qué trinh canh tic, cin bén
v6i thudng xuyén véi liéu lugng 3-4kg véi bét
100m*tuin d€ duy td pH>6,5. P& chinh x4c, ding gidy
do pH ki€m tra hang tuan. D6 pH trong ao cling 13 mjt
y&u t6 quan trong, cé thé dira vao d6 ma suy ra sy phat
trién ciia tAo: thudng pH trong ao thip nhit ldc 5-6 gid
sang va cao nhat lic 12 gid trea - 2 gid chiéu, lic nay &
nhifng ao t5t, pH c6 thé dén 11 - 12, binh thudng pH=9-
10, néu thdp hon 7,5 12 ao “x4u maun”, cin bén thém
phin. B4 chénh léch pH giita budi sing s8m va budi trua
cang nhiéu chitng té to cang phat trién t5t. Tuy nhién,
trong cic dAm nudi t6m ving duyén hii, khi pH chénh
nhau 2°, 13 tdm nudi c6 thé bi “s6¢™, thim chi chét.
Trong trudng hgp nay, phdi gidm bén phin.

Viéc xdc dinh mat d6 tio (dinh tinh vi dinh lugng) rat
quan trong. Tuy nhién, chi nhitng chuyén gia c6 kinh
nghiém va diy dd thi€t bi mdi c6 kh3 ning thyc hién.
D61 v8i ndng dan, thdng dung nhit 13 x4c dinh théng qua
xem mau xanh cia nudc: xanh “14 chudi non”, “xanh 14
ma” 1a vira, nhat hon miu ndy 13 nwéc ao “gdy”: cin
b6n thém phin. Mau (8i, sim nhu 14 ciy gia, 14 “phid
dudng”: cin gidm bén phan. PSi v8i mdi tram khuyén
ndng (khuyén ngu), cAn cé6 mét s6 dung cu cd ban, thi&t
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yéu d€ xdc dinh lugng oxy (Q,) hda tan - chi tiéu quan
trong nhit cho nghé nudi c4. Thong qua chi tidu O,, con
c6 thé xdc dinh dudc nhiéu yéu t3 khic nita: Dung cu vi
phuong phép x4c dinh O, cling ¢6 thé xac dinh nhu ciu
bén phin nhu di trinh by & trén. Phudng phdp, dung cu
va hod chit d€ 1am coéng viéc nay don gidn, d& ki€m
nhu: mot s& (10-20) lo nit mai 100ce tring, hoa chit x4c
dinh O,; ngoaira, nén c6 1 nhiét k&€ bach phin va 1 cudn
gidy do pH. Hién nay, trén thi trudng c6 ban loai gidy
ctiia Trung Quéc, gid chimg 5.000 d/cudn, nén mdi gia
dinh néng dan c6 1 ao, dung trong 1 nim, (do 1
lAn/tuén), chi hé&t 1-2 cudn.

Nhitng n6i dung di trinh bay & trén nhim gidi thich
nguyén tic: Viéc bén phin cho ao nubi c4 cin phai thuc
hién nghiém ngat theo nguyén tic “bdn ding”: bén
ding loai, ding cach, ding lugng va ding lic.

- Diing loai: Bing cdch “xdc dinh nhu ciu phin bén”
nhu 43 trinh bay & trén.

- Piing céch: Phian chudng dugc d8 & 1 vi tri, sau tii
din ra, khi phin da tan hét, vt rdic don 1én. Phan xanh
b6 1am didm 1 géc ao, sau khi ngdm 3-5 ngdy trd bé dim,
khi ri¥a h€t 14 va cong non, v6t hét xdc dam. Phan hoi
hoc, hoa loing té déu khip ao, khong tron 1in uré véi
lan hay véi, khong bén 1an thing xudng diy ao.
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- bing lugng: N=lppm (0,2-0,3kg uré/1.000m?),
(P,05)= 0,5ppm (0,3-0,4kg lan Lam Thao/1.000m?).

- Pung ldc: Muc dich ciia bén phan ]a cung cap chat
dinh dudng cho hé sinh vat 12m thifc dn cho c4, tom (bit
diu t tio va vi khuin), chu ki phdt trién cla tio tif 3-4
ngay. Khi tio d3 phat trién cyc di€m (mau nudc ao sim
nhit), oitc 12 chit dinh dudng trong ao ciing hét, hic d6
cin bén ngay phin nhim chufn bi cho chu ky sau. Tét
nhat, bén dinh ky 2 1dn/tuin, mdi 1dn 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 TAO

Thitc in nhin tao 12 cic loai thitc in do con ngudi cung
cip truc ti€p cho c4 nudi, d6 1a cic loai thic in khéng
cin qua khau “khodng hoa” trung gian d€ o3 thanh tio
hay vi khuin hoic sinh vat khic 1am thic in cho c4, ma
1 cic loai thic in c4 c6 thé truc tiép sir dung.

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

+ Thifc in tho: 13 thic in c6 t 1é chit xd cao trén 20%
nbu: c4c loai ba sin, raun, béo.

+ Thdc 4n tinh: 12 thdc in c6 ti 1€ chit xod thip dusi
20 % nhv céc loai cAm gao, ngd, sin, théc, khé dau, ...

- Dva theo tinh chit hoan chinh cia thanh phin thic in,
ngudi ta chia thitc in thianh: thic in don, thitc an hén hap.

+ Thidc An don: 13 thdc dn chi gdm mot thanh phin
nhu cdc loai b6t sin, bt gao, bdt ngd, cdm gao,...

Thitc in dam: gdm céc loai thdc in gidu dam nhu 45
tuang, banh dau (khé lac, khé diu twong), bot c4, ...

+ Thic in hén hop: 1a thic in duge phdi trdn, gdm
kh4 day did cdc thanh phin dinh dudng cd bin nhu chit
dam, chit bt dudng, chit béo, vitamin, mudi khoang ,...
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dip Wng gin ddy dd cho nhu ciu dinh dudng cia c4.
Trong thitc in hdn hdp, chi tiéu quan trong nhit la ham
Iugng chit dam (protein) chifa trong thitc in. Thic in ¢
ham lugng dam cang cao, cé gia tri dinh dudng cang cao,
va gia thanh cling cao tudng @ng.

Cic loai nguyén liéu thudng diing d€ ché bién thite
in cho tdm c4d gébm:

+ Nhém nguyén liéu twi c6 ngudn gdc ddng vit bao gdm
c4 tap, Oc, tom tép, tritng gia cAm, nhong Gim tuoi, giun...

+ Nhém nguyén liéu tuoi, c6 ngudn géc thuc vat nhu
rau, béo, cd, 14 xanh cdc loai.

Cic loat nguyén iéu tudi thudng dugc ché bi€n cho
c4 in ngay trong ngdy nhy trén rau mudng, rau khoai véi
c4m niu chin cho c4 in hoic 4 1én men rdi cho in, cling
c6 khi cho @n ngay, truc ti€p.

+ Nhém nguyén liéu khd cé ngudn gée thyc vat bao
gdm céc loai hat nhu ngd, théc gao, diu nrong, sin, cam
(gao, my)...

+ Nhém nguyén liéu khé c¢6 ngudn gdc d6ng vit bao
gdm cdc loai nhu bdt c4, bot thit, bot ddu tdm, bdt xuong,
bot nhong tim, bdt mau, bt vo sd...

Cic loai nguyén liéu trén c6 thé cho c4 in tryc tiép
riéng 1é goi 1a thifc 4n don nhu khi cho cd 4n bdt ngd, bot
sdn, hay cim gao...
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Khi 2 hay nhi€u nguyén liéu nay dudc tron lai véi
nhau theo ty 1é nhit dinh r8i mdi cho c4 in thi goi 14 thic
in ch& bi€n (t8ng hgp), thi du khi trén bdt ngd vai bdt cd
hoac khé lac...

Céc loai nguyén lidu khé thudng dugc sd ché (nghién
nhd), phoi khd, cho c4 in dan nhy bt ngd, cdm gao, bot
sdn, khi cho ¢4 in mdi tron thém bodt c4, khé diu tuong
hodc khé lac. Phuong phdp tién ti€n nhit 13 ché bi€n
thitc in dang vién nén, siy khé d€ dung dan.

Trong nudi c4, thdng thudng c4 gidng chi chi€m 10-
15% v6n diu tv, con 60-80% chi phi 1A thdc in thi hiéu
qua m@i cao. B3i vay, néu chi chi y d&n chi phi c4 gidng
nhitng khéng cho c4 in, hoic cho in khong di 4t c4 sé
18n chim, hao hyt nhiéu, hiéu qua kinh t& thip. Trong
viéc ding thitc in phin tao, khi phGi trén nhiéu loai bao
gid ciing t6t hon chi ding mdt loai, vi mbi loai thic an
chi chita mot s6 chét, khi ditng nhiéu loai, ching s& b3
sung cho nhau vé mit dinh dudng, bling c4ch phsi trdn
nhi€u loai, c6 thé ti€t kiém tdi 20% chi phi. C4ch ch&
bi€n nhy sau: cdc loai thic dn (théc, cdm, ng6, s¥n, db
twdng, bot cd nhat,...) nghi€én nhd vi trén theo ty 1¢ thong
thudng 1a: 30% bdt ngd + 30% cdm + 10% bt cd + 10%
théc nghién + 20% bot @b twong rang. Néu c6 diéu kién,
nén 4 men trudc khi cho in.Tuy nhién, tuy theo d61
trgng nudi ma diéu chinh thich hgp.
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II. MOT SO NGUYEN LIEU CHINH LAM THUC AN
CHO TOM CA

1. Thifc dn xanh

Cdc loai thic dn xanh hay dugc ding 1a cd (cho cd
trim cd), rau, béo, 14 cidy. Cé gdm nhiéu loai, thinh
phin dinh dudng khéc nhau theo chiing loai, thdi vu thu
hoach: mia khd, ty 1& chit dinh dudng cao hon mla
mua. Thanh phin ciia thifc in xanh, chi yéu la cellulose
v vitamin: trong 14 sdn, 14 ciy keo diu c¢é nhiéu protein
(21-26%, giu caroten - 200 mg/kg vat liéu khd), rau
mudng c6 170-250g protein thd trong 1kg khé, béo tim
(lemaminor) va béo cdm (b&o triing c4 - diffluza - trong
ti€ng Anh, goi chung 13 duck weet) 13 thitc in xanh cé
t6i 13-15% protein thd trong vat chit khé, 2 loai béo nay
lai it chit xd (cellulose) nén 14 thdc dn rat t6t. Khi uong
c4 trim cd tir giai doan c4 hucng (3cm) 1€n c4 gidng (5-
7cm) khéng thé thi€u thic in xanh, trong d6, 2 loai bé&o
k€ trén 1a dAu bang. Khi nudi cd 16 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 160 nhanh
hon so véi c4 nudi bing thic dn tinh. L4 cic loai ciy
khéng ddc ciing dudce diing dé nudi cd trim cd, cd bdng
rat thich dn cdc loai 14 ciy rap nhu bau, bi, kinh gidi.

2. Thitc dn giau tinh bt dudsng (hydratcacbon)
Thudc loai niy gdm céc loai hat c6c (gao, ngd,
my,...), bot sin va khoai lang. Ph8 bi&n nha't 1 ngd.
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+ Ngbé chifa ngudn ning lrgng cao (3.350-3.450 Cal
ME/kg ngd khd, protein trong ngd t6i 8,6- 9,0%). Ngd cé
nhuge di€m 1a lugng protein thip, acid amin khong thay
th€ thip: lysin=0,35% va methyonin=0,15%. Ngb
thudng hay bi méc do d6 Am thudng thay ddi tir 13-21%
(Lé Hong Mdn & Bii Puc Liang 2003).

+ S3n ci (khoai my): S&n chifa ning lugng cao
(3.000-3.100 Kcal DE/kg thic 3n khd), nhuge diém clia
né la protein va acid amin thip: protein=2,8-3%;
lysine=0,12% va methyonin=0,04%. Pic biét, trong 1561
va vO (dd) cla ci sin c6 chita ddc t6 acid xianhydric
(HCN =0,01-0,02%) (L¢ Héng Mdn & Bui Puc Ling
2003). Tuy nhién, n&€u bd v, thai 14t, phai khd, dudi tic
dung ciia 4nh sing mit trdi va nhiét d6 (ndu chin, sdy)
dbc t8 bi phidn hiy nén sit dung an toan. Sin thdi lat,
phoi khd giit trong tii nilon, trong chum vai c6 thé d€ tdi
trén 1 nim. C6 cich bdo quan don gidn: Pao hé chén wii
nilon dung sin tuci di béc vé xudng rdi dip gd, phd dAt
cao, che khong cho nudc chiy vao, Jam nhu viy c6 thé
d€ 6 thing. Vi gid cda sin ré hon ngd nhiu nén c6 thé
thay th€ dudc ngé trong ch& bi€n thic in. Tuy nhién, lic
d6 phadi xit ly sin: Cho 1én men b6t sdn (bing men nurgu,
men bia, men bdnh my, men Aspergillus niger, men
Saccharoniyces cervicea). B3 sung c4c loai acid amin
t3ng hgp, hoan toan cé thé thay ngd biing sdn trong cong
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nghé ch& bi&€n thic An-mot gidi phdp ha gid thanh hitu
hiéu. D€ ché bién thitc in cho ddng vt thuy sin, cAn hm
y: Khi xuéng nudc, mot s& acid amin ¢ thé bi hoa tan
mat, do d6 b sung protein bing ci tap, bot cd, bot thit,
bot mduy, giun,... tu viét hon acid amin t3ng hdp.

+ C4m gao 13 nguyén liéu ché bién thic in truyén
thdng trén khip thé gdi. Cam loai II (cdm bdi) hinh
thanh tif 16p vd ngoai va phéi nhif ciia hat gao, cé lin
chit triu, gi4 tri dinh dudng thap hon cdm loai I, vi ¢6
nhiéu chit xo (cellulose=18-19% mang silic, rit khé
tiéu), protein th6=8,5-9%. Cam loai I dugc cau thanh tit
18p v6 ngoali, it tim vun cda gao khi gao dugc ddnh béng
hoic s4t lan thit 2, chit Iwgng dinh dudng cao hon cdm
loai II: Protein=13%, ning lugng 13 2.700 Kcl DE/kg, xJ
chi khoang 7,8%, ham lugng lysine va methyonin cda
cdm loai I cao hon ngd. Un di€m ndi bt cia c4m 12 hAm
Ivgng vitamin A, D, E vi nhém B (B1,B2) cao hon ngbd
nhiéu. Trong diu cdm cé chita chit chdng oxy hod
nhién 1 tocopherol. Cim chita ham lugng P cao va
nhiéu nguyén t§ vi ludng quan trong (Fe, Cu, Co, Zn,
Se). Cim cé nhudc di€m 13 d& hdit 4m nén hay bi 6i (do
trong cdm c6 nhiéu diu), trd nén ding. Bdi viy khong
nén b3o quin cdm liu trong kho, n€u diéu kién bio quan
kh6ng cho phép, cdc bién phap chdng mdc, chéng o xy
ho4 khéng ddy dd. Cam sau khi d3 ép diu c6 mii thom,
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dé dudgc 1au hon, him lugng protein cao hdn cdm thudng
(13-14%) (Lé Hong Mdn & Bui Puc Ling 2003).

+ Khé diu dau twong: LA sin phim phu cda chiét ly
diu in - ddu dau nanh. Trong binh diu nay chia ham
lugng protein cao (42-46%), c6 diy & cic acid amin
khong thay thé, chi thi€u methyonin. B4nh diu nay d& bi

it 4m, d& bi mée.

+ Kho diu lac: La sin phdm cdn lai sau khi 43 ép lac
14y dau in. Protein & lac ép ci vé 1a 30-35%, xd 1a 20-
21%, con lac nhin ép hay chiét ly ham lugng protein cao
(45-47%), xd thap (4-5%). B4nh diu ndy ciing thi€u hut
methyonin va rit d&€ nhiém méc (Lé Hong Mdn & Bui
Duc Lang 2003).

111. CHE BIEN THUC AN CHO TOM CA

Phucng phdp don gidn nhit 12 trdn cic nguyén liéu
(dang bdt) véi mot it nudc (sao cho c6 thé nim lai thinh
nim): cAm gao, bdt ngd, théc nghién, 45 tudng rang rodi
nghién, khé dAu (lac, 45 nrong) nghién nhd, tron déu,
nim thanh cic nim, cho xudng san in cho dn hing ngay,
litgng in tY 2-4% tSng khéi Irgng c4 nudi/ngay. Cling c6
thé diing c4c loai nguyén liéu nhy viy rdi thém mot chit
bot sdn (2-4%) cho ting &6 dinh két, sau dun chin, xin
thainh mi€ng, dit xuéng sin in cho c4 in hang ngdy
(cach nay thich hgp véi ca dn day: chép, tré1).
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Cao hon mét chit, cé thé ciing trén nhir vy roi cy
men (men nIgdu, men banh my, men bia hoic mua cla cic
co 58 ch& bi&n thifc 4n cho lgn), G qua d&ém (mia he) hay
1 ngdy (mua d6ng) rdi cling nim lai cho 4n hang ngay.

TSt hon ci 13 d 1én men cic nguyén liéu roi ding mdy
din ép, tao thanh céc vién, sau d6 phai hodc siy kho,
ding dan. Hién nay, ngudi ta &3 sdn xuit dugc cic loai
thitc dn dang vién chim hay ndi, thim chi bin ndi d&
nudi tirng loai cho thich hgp va ti€t kiém thic in.

Ngudi ta cling ph4t hién ra ring: n€u thitc in khé dudc
vdi (rdc) déu khip ao, s& c6 d€n 25% khong s dung
dudc, chiing s& bi€n thinh phin bén, qu4 ling phi. Ching
ta bi€t: D& diu tr nudi c4, thdc in chiém t¥ 60% dén
80%, cho nén, ché& bi€n th& nio &€ c4 dn dudc hét 1A tiér
kiém nh&t. Mit khic, khi thifc in cdn thira, ching sé bi
phan huy, lim bin nudc ao, giy bénh cho tdm, c4 nudi.

Trén cd sd nghién cifu nhu ciu dinh dudng cia cic
loai c4 vi thinh phin dinh dudng cé trong cdc loai
nguyén li€u 1am thitc an, cdc nha khoa hoc 43 xay dung
nhiéu cdng thic thic 4dn cho c4, v8i nguyén tic cd bin
1a: Céc loai cd dn d0ng vit 1a chinh (tr€, 16, c4d ving
nudc 19), trong thic in phai giau thinh phin chit dam
(trén 30%), trong giai doan v béo (mia thu, ddng, trude
khi xuit ban 1-2 thing) c6 th€ ning cao ty 1& chat bot
dudng. Ngudi nudi cd c6 thé 4p dung nhitng ki€n thitc
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ndy dé ty ch€ bi€n thic in nudi c4 gidm gid thinh sin
xuit, ting khi ning canh tranh, khau then chdt ddm bio
cho canh tic thinh cong.

1. Thic in tudi s6ng

D4&i vdi cdc loai c4 nhu c4 tré, trim cd, c4 chim tring,
c4 16 phi,... chiing c6 thé si dung c4c loai thifc in twoi
séng nhir c4c loai rau xanh, c4 tap, giun 6c,... c4c loai
thic dn nay chi ciAn rira sach trudc khi ch& bi&n, bim,
dip, nghién nhd rdi cho c4 in ngay khi con tudi.
2. Thidc #n nfu chin

Cé4c loai thic in dang bot c6 thé ndu chin dang chio
loing cho c4 con hoic dang dic (nhu binh ddc), bing
céch niu v6i bt sin nhy vay rit thich hgp cho cic loai
c4 in day.

3. Thiic &in @ men

Cic loai thitc in (dang bdt) trdn di Am (khi nim chit
trong tay khong c¢6 nudc chly ra ké tay, chi dinh két lai véi
nhau) trdn v8i men & 0,5-1 ngay tuy theo nhi¢t @9, cdc loai
thifc an i men c6 mdi thom, gid tri dinh duBng cao (gidu
vitamin), d& tiéu hod va c4 thich An, nhung khéng bdo
quan dugc 1au, chi diung cho cd in trong 2-3 ngay.

C4ch ch€ bién thitc 4n thanh dang bdt ti dang hat
(nghién): C4c loai nguyén liéu dua vao ché bién cin
pbdi dat tiéu chudn: Py 4m khong qué 15%, sach (khong
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13n tap chat, khéng bi méc, mot). Lya chon mit sing clia
m4y nghién cé kich thudc phit hgp véi yéu cdu &
nghién nguyén liéu (1-1,5mm): Néu d€ cho c4 an séng
ngay, mit sing nén nhd, néu d€ n4u chin, mit sang 14n
hon, d€ 1am nguyén liéu ché bién thitc in vién, mit sing
cling nén nho (khodng 1-2 mm). Vi cdc loai thife 3n ddn
(bdt ngd, bdt sin) chi can bdo quin noi kho rdo 4€ ding
dan, véi thitc in hdn hgp (di phéi trdn), phai déng bao,
d& ndi kho thodng. Khi ding cic loai thitc in ndy, c6 thé
cho c4 in theo dang thd so: trdn mét chit nuéc thanh
dang sét, nim lai cho vao san in. TSt hon ci, xem bét
clia nguyén liéu nhu cic thanh phin d& phdi tron, ti€p
tuc ché& bié€n thianh dang vién nén.

4. Thic in dang vién

Ngay nay, tuy theo tip tinh 4n clia c4, ngudi ta c6 thé
san xuit thic in chim hay ndi hoic n¥a chim (I3 ling)
bing cong nghé din ép dudi 4p suit cao (2-3 apnotphe),
nhiét dé cao (120-160°C): Trong nhing &ng thép,
nguyén liéu bi ép qua d6 s& néng 1&n, dinh két lai do
tinh bdt bi hd ho4, bi€n thanh amidon hay dextrin. D&i
véi protein ciing nhyu vy, ti dang polypeptid, phin ti¥
protein dude “bé giy” thanh nhitng phin t ngin hon,
tao diéu kién t3t cho tiéu ho4. Tuy nhién, mit trdi cia
né 13 khéng tdt cho tiéu héa néu cdc vitamin, enzym,
chat thom,... bi phd huy ciu tric phan ¥ do bi bé ngidn
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lai. Riéng d&i v8i chat xo va lipid khéng bi 4nh hudng
nhiéu sau qu4 trinh ndy. Hién tai c6 nhiéu loai m4y nhd
c6 thé ding phd hdp véi quy mé hd gia dinh.

Nguyén tic cia cdng nghé tao vién:

- C4c nguyén liéu khé dugc phSi tron theo cdng thifc
dinh sn (céng viéc ndy cin phii cé ¢ kién clia cic nha
chuyén mén, di ki€n thitc vé dinh dudng), sau d6 trén
nudc @b Am (40-50%), dua vao miy ép vién, rdi dudc
sdy ho3c phai khd dé diing dén.

- D€ c6 thé tao thanh vién, khong bi tan toi ngay khi
xuéng nudc, ngudi ta sit dung mdt s6 chit dinh két: Khi
s dung c4 tap tudi sdng 1a ngudn protein, trén ngay véi
cdc nguyén liéu khic, ching s& dinh k&t chit ché thinh
dang vién nén. Trong trudng hgp khdng c6 c4 twdi sdng,
cAc loai chit dinh két dudc ding 13: Chitosan (chit chiét
tY v t6m cua), gelatin (tt da dong vit), tinh bot (bot my
va b6t sin dugc sit dung nhiéu), 14 cdy khéng doc (nhu
b6ng gdn - gao - mdc mién, vong, sin...) pectin trong t&
bao thuc vit sé 1Am chit dinh k&t. Dung chitosan, thic
in c6 thé gilt dugc ca ngay khong bi tan tod, nhung tom
c4 khéng c6 khi ning tiéu hoa chit ndy. Hon nita, khi
chi€t xuit chitosan it v4 tdm cua, ngudi ta ding acid
acetic, bdi vy, n€u trén vao thic in sé ¢6 mii khéng
hdp din. Chat két dinh thong thudng dé lam, gi4 ré nhat
1 bot sin. Ty 1& phéi tron thudng Y 1-2 % 1A da.
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IV. MOT SO DPIEU CAN CHU Y KHI CHE BIEN
THUC AN

Mot s6 loai nguyén liéu nhu ddu nrong, khd diu cé
nhitng thinh phin khé tiéu hod va cé thé c6 doc t8 (khd
lac, kh6 d5 hay bi m4m méc nén phdi xem xét ki trtde
khi ding) nhung sau khi x& 1y nhiét ¢ th€ han ch€, nén
cdn 1am chin trude khi diing (d4u twong rang, ludc, hap
chin trde khi ché& bi€n).

C6 thé tron thife An v6i vitamin hoic thuSc phong tri
bénh cho c4, cic loai thudc nay ciing 13 c4c loai thudc
dung trong chin nudi. P&i v4i thitc dn dang chin, chi trén
vitamin sau khi d3 niu chin thic in, khéng tron khi thitc
in con néng (trén 40°C) d€ cic vitamin khdng bi phin
huy. Mot s8 thuc vat (téi, 14 ché d¢&, 14 cit lgn,...) c6 thé
dung phéi hdp véi thic in nhu thudc cb tic dung 1am
thuSc phong bénh cho tém ca rdt t5t . Néu mbi tudn, cho
tdm, c4 in 1 bi¥a tdi (trdn vio thdc in, cho in s6ng), thi
chiing c6 th€ phong nhiéu bénh.

Nuéc ta nim trong viing nhiét ddi, gié mbda, nhiét d
thudng cao hon 20°C, 6 Am thudng rén 80%, diy 12 moi
truong 1y tudng cho nAm mdc hoai sinh ph4t sinh va phat
tri€n. Pdc t§ trong nim mdc 1A nhitng chit nguy hai, giy
bénh cho vit nudi. Chiing thudng tic dfng vao gan va
than - 2 cd quan bai tiét - clia cd thé, giy ra ung thi cho
cdc cd quan nady, din dén tinh trang suy dinh dudng, thim
chi vt nuéi bi chét. Péc t6 ndim méc xuit hién trong
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nguyén liéu sau qui trinh thu hoach, ch€ bi€n va bio
quin. Poc t6 nim mdc giy tac hai rat 1dn cho vit nudi,
dic biét 1a sitc khod ngudi sit dung sin pham. Poc t8 nAim
mé&c ngdy cang dudc phat hién thém nhiéu loai. Pén nay,
di bié€t dugc trén 300 loai (Bdo KHPT sé 48, ra ngay
22/12/2006). Theo di€u tra cia TS. Dang Vi Hong Mién
- Phan vién cong nghé sau thu hoach: thitc an gia sic gia
cAm & céc tinh phia Nam nu8c ta bj nhiém dén trén 140
lodi nAm méc, trong d6 nguy hi€m nh4t 13 aflatoxin. C6 ba
loai thitc n nhi€m déc cao, x&p thit ty gdm: Khé diu din
phong (lac = 1.200ppb), bip hat (ngd= 205ppb) va thic in
hdn hgp phdi ché (105ppb). B4p thu hoach vio mia mua
nhi€m cao hon bip thu hoach vao mda khd. Vao mia
mua, do phdi khdng kip thdi, nén c6 nhiéu cd hdi cho ndim
m6c phét sinh, ph4t trién, sinh ra d6c t8 giy hai cho vit
nubi. Ngay trén dong rudng, flatoxin - ddc t& cla nim
méc van c6 th€ nhiém vio bip do nhitng con mua, nutde
dong lai trong cii bdp. Khi bip di chin ma chua kip thu
hoach, chi trong vong vai ngay 12 nim Aspergilus flavus,
Aparasiticus c6 thé tin cong vao hat bip d€ sinh ra doc t3.

Nhifng nghién ctu trén déng vt thi nghiém cho thiy:
Aflatoxin c6 Anh hudng x4u 1én khi ning sinh khing thé,
lam gidm sdc & khang bénh tit cia cd thé. Theo k&t qui
cia TS. Nguyén Nhr Vién, trudng DPHNNI1: Lo g thi
nghiém nhi€m aflatoxin d4p ¥ng mi&n dich khi tiém ching
phong bénh tA thip hon 7 1an so v6i 16 d5i ching khdng
nhi€m aflatoxin. C4c ddc t& ndim md&c nhu mycotoxin, afla-
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toxin c6 tinh déc hai rat 16n. N6 gy anh hudng x5u dén sitc
khoé vat nudi va con ngudi. N6 c6 thé chuyén tit thic iin
chin nudi vao thyc pham con ngudi. Khi con ngudi dn vio,
sif tic ddng ca ddc t5 nAm méc 1én cic co quan trong cd
thé c6 khic nhau, ftuy nhién, gan va thin I cdc co quan bj
t0n 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 chian khéng cho ddc 8 nAm mdc phat sinh va
phit trién vio thdc in chin nudi la cich t&t nhit dé
khéng cho né vio cd thé con ngudi.

1. Cich xit Iy thifc #n chiin nudi khi bj nhiZm djc ¢6

Trong trudng hgp thifc in cho vat nubdi di bi ndim
méc, néu tinh trang con chua qué t4i t&, c6 thé xi 1y
bing mot vai “thd thuat™

- Chuyén ddi thic in cho loai it cAm nhiém hon (c4
thit), thay vi cho c4 b8 me, c4 gidng.

- Pha lodng (tr6n véi nhi€u thdc in “sach” d€ ham
lugng d6¢ t6 thip han mifc cho phép).

- S dung hgp chat hap thu ddc t6 d€ két dinh doc t5
lai, cho vat nudi thdi ra ngodi theo phan. Cdc chit
thudng diung 12 silicagel, oxit nhdm, silic, than hoat tinh,

- C4c hgp chit Na,SO,; NaHSO;; NH; phun vao
nguyén liéu thic in d bi m&c vdi lidu 1-2% c6 thé 1am
mat tinh d6c cida ddc t6.
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- St dung NH, d€ xit Iy déc t8 da bi nhiém trong thirc
in, bi€n doc t3 thanh hop chit vo ddc hay it doc hon.
Phuong phdp nay kh4 don gidn, cé thé trang bj cho cic
cd sd ép diu, }am nudc chfm tir khé dau. Thi du: ngd c6
chita aflatoxin 750ppb, sau khi phun NH; véi liéu 1,5%
trong 13 ngay, trong diéu kién nhiét 46 32°C chi con
7ppb (phan ty).

- Piéu chinh kh4u phin in cho vit nudi theo hudng
gitip co thé c6 thé gidi ddc: ting vitamin B4 (cholin),
methionin, vitamin C,... trong khau phén in cda ching.

- LAim mAit d6c t6 nim bing phuong phdp vat ly:
Dung tia gama véi liéu 10KGY dé€ v6 hiéu ho4 hoat d3¢c
aflatoxin, phudng phép nay c6 1Am inh hudng t8i chit
lugng thidc an.

- Hap uét 120°C & 1,5 atmotphe trong 60 phiit 1am v6
hoat ddc t&.

C4c tdc gid: Lé Hong Min va Bui dic Liing d3 dé
xuidt mot s6 gidi phdp ngin chin ndim mdc phat sinh va
phét trién:

- Phuong phdp vat ly: LA kho bliing nhiét (sdy), gidm
d6 &m cdc nguyén liéu ar hat c6c va sin phim phy cdn
dudi 15%, nguyén liéu b3 sung (nhu bdt c4, vitamin,
khodng) xudng dudi 9%.

- Phudng ph4p chi€u xa: Ding tia cyc tim (UV) va tia
gama chi€u 1én thic in &€ diét ndm véi lidu 4-SKGY.
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- Phuong phap bod hoc: Céac kho, thing chia (xylo)
dugc x4 khi methylbromid véi liéu 120 mg/lit/4gid hodc
40 mp/lit/24 gid. C6 thé ding Ozon phun vao kho v6i liu
10 mg/m’ khong khi, ct 8 gid phun 1 1in. Phun dang
sudng cic loai acid hitu c¢o nhy acid acetic, acid sorbic,
acid propionic, acid benzoic véi liéu tir 1-3%, ching c6
thé (c ch€ va tiéu diét mGc. Mot s6 hod chit nhu Na,SO,,
KHSO,, NaHSO,, Na,S,05 Diphenyl; Thiabendazol cic
loai tinh dau thyc vat phun vao thic in bio quin vdi li€u
0,2% 1tc ch& dudc sy phat sinh méc.

2. Phuong phip dy trit, bdo quin thdc An

Muc dich cia bdo quin nguyén liéu ch& bién thifc in
13 nhim dy tri trong thdi gian dai dé chd déng ngudn
nguyén lidéu mang tinh thdi vu. Bio quin phii bio tdn
chat dinh dudng va hao hyt thic in, gép phan binh 8n
gid cd. Sau diy 12 mdt s6 bién phdp dugce tic gid Lé
Hng Min va Bdi Pic Liing dé xuit nim 2003:

- Nguyén liéu triréc khi bio qudn phdi phdi (sdy) kha,
d6 Am cia céc loai hat c6c khong qué 13-14%, nguyén
liéu giau protein (bdt c4, banh ddun) va thitc in b3 sung
46 4m khéng qué 9-10%.

- Kho bdo quan phai xiy ndi cao rdo, thodng mdt, m4i
khong bi dot. Trong kho c6 hé thSng théng gi6, hit m,
1am lanh. Nén kho cao hon mit @4t 0,8m, dudi xay cudn
d& tho4ng khi, chdng 4m. Nén kho va tudng trit bing xi
ming @€ chéng 4m, khong xay kho gin séng ngoi.
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- Truéc khi nhip kho, nén kho va tudng phai dude rira
sach, d& khd.

- Trong kho cé thé xay nhiéu bdn, thing (xylo) chifa
céc loai thita in khic nhau, chiing dugc d€ thinh tifng
khu riéng, theo ching loai. Trirdc khi cho thic dn vao
bdn, b€, cin tron ch&t chéng méc.

- Thitc in 4€ trong kho phai dugc dio, tron dinh ky:
Chuyén tiY duéi 1én trén, trong ra ngoai.

V. PHUGNG HUGNG GIAI QUYET VAN PE THUC AN

Gidi quy€t thic in 12 mot khau then chét trong qui
trinh nudi thiy sin. Cé thé gidi quyét thic 3n cho c4
theo c4dc cidch sau diy:

- Nuét c4 trong moé hinh VAC, nudi cd rudng (cic hinh
thdc nudi két hgp).

- Tréng cb hay ciy phin xanh lam thiéc in cho c4
trAm cé va lam phan bén hitu cd cho ao.

- T4an dung nguén nudc thii sinh hoat, nudc cia bé
khi sinh hoc (biogas) d€ nubi cd.

- T4an dung céc sin phim phu cfia néng nghiép nhu
théc 1ép, ngd mot, sin kém phim chit dem xay, nghién
lam thic dn cho c4.

- St dung phin vd cd, thitc Zn tinh, thifc 4n hén hop
b3 sung cho c4.

S\ dung t3ng hdp cic bién phip trén, sé gidi quy&t
dudc thic in cho c4 vdi gi4 thanh ha, d& 1am. Pi€m cin
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Chuong V: Thic dn nhin tao cho tdm cd

chi ¢ 12 phdi tinh todn cin d5i d€ ddp tng dd s6 hugng,
chat lugng, thdi vu va ha gid thanh.

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

- Cong nghé nudi c4 bing phin bén - nudi sinh th4i,
nudi quang canh (ban chat 13 nu6i bing thitc in ty nhién),
ning suat c4 nudi dat tir 3-5 tAin/ha/nim véi cd truyén
th6ng, d&€n 7 tAn/ha/mim vé6i @81 tugng nudi 13 rd phi.

- Nubi c4 bing phin bén k&t hgp b3 sung thifc in tinh
don 18 (c4m, bdt ngd, ba bia...), ning suit dat d&n 15
tAn/ha/nim v6i déi trgng nudi 13 cd truyén théng, khong
qu4 15 tin/ha khi d8i tugng nudi 12 ré phi don tinh.

- Mudn nubi c4 dat ning suit trén 20 tin/ha/nim phai
nudi bing thitc in ché€ bi€n, dudc phdi tron nhiéu loai
nguyén liéu va xit Iy mdi trudng (quat nuéce, suc khi), ddi
tugng nudi phii la r6 phi don tinh.

Bdng 13. Ndng sudt cd nubi vdi cong nghé tuong ung

Cd cu din cé nodi (ty
Céng thic | Thic #n udincd oodi (4 12 %) | Ngng sust
nubicd |tinh b8 smg| ns |Tefm | Troi Chép Rl?i (T/Ha)
p
Phin Ign +

1 owsema | 20 S || 5 |ss 8

2 CTi+10T [ 20| s |15 5 | 55 10

3 CTi+15T [ 20| 5 | 15| 5 | 55 15

Ghi chu:

- CT1: Nubi hodn toan bdng phdn bdn (bdn chdt 12 thizc dn ty nhién).
- CT2: Két hgp phdn bén véi 10 tdn thice dn tink don chdt (cém gao).
- CT3: K&t hgp bon phdn vdi 15 tdn thac dn tink don chdt (cém ggo).
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Qua bdng nay, ching ta c6 nhin xét: Khi di du thic
in tr nhién (théng qua bén phin), mi ban chit 1A cung
cip dd cic chit dinh dudng vi lugng. N&u cho dn b3 sung
10 tAn c4dm, ta thu dugc théin 2 tin c4, nhung khi cung
cip di dinh dudng da lugng (b3 sung 15 tin cim gao), ta
thu dugc thém 7 tin cd thit.

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

Khi bén phin cho ao (phin hitu ¢cd, vd cd) nhim tao
ra c4c loai thitc in ty nhién cho c4 (tdo phit du, d8ng vit
phil du, d9ng vit ddy...), muén c6 ning suit cao hon,
ngudi nudi c4 pkai biét cho dn b sung thém thitc An ché
bi€n (thdc in truc tiép), nhu cdc loai hat cdc, rau xanh,
bot c4, khd lac, khé diu tuong, cic phu phim néng
san,... cic loai nay déu c6 thé cho in trnyrc ti€p nhung néu
dugc phdi trn theo nhifng ty 18 nhat dinh va théng qua
qué trinh ch& bién thi gi4 tri dinh dudng va hiéu qua si
dung thic in dugc ning cao, lai gidm gia thanh.

Thi¥c in ty nhién trong ao 12 nhitng loai thic dn c6 gid
dinh dinh dudng cao, ching c6 dd c4c thinh phin dinh
dudng can thi€t cho c4 nhu chit dam, chit béo, chit bdt
dudng, vitamin, cic loai mudi khodng... Nhitng loai thifc
in nay chi d3m bdo cho mét san ludng c4 nhit dinh (néu
khéng chim bén, ning suit ty nhién cda c4 chi tir 500
kg/ha/nim d&n 600 kg/ha/mam). Mudn b8 sung thitc dn
ch& bi€n d€ nang cao ning suit c4 mdt cich hiu qua thi
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thitc an ciing phdi dugc cung cAp ddy di va cdn d3i cic
chat dinh dudng theo nhu cAu phat trién cia c4.

Bdng 14: Mét 56 cong thitc phéi trpn thitc dn cho cd

TY I pboi tron (theo % khéi Ivgng)
Nguyén Lig¢u -
CT1 | CT2 | CT5 | CT4 | CT5 | CT6 | CT7
Botca 45 23 10 40 40
B3 Bia 19
Bot ngd 31 17 25
Bot sin 5
Tinh bt 5
Cim gao 77 70 74,6 40 34 19
Oc bim nhé 30 |18,65
Bot méu 4,66
Bt ml 2,1
Khé ddu dia 18,65
D5 tidng 12 | 10| 15
Khb lac 15 15
Vitamin mix 1 I 1
Ghi chu:

- Cong thic CT2 theo Oduro - Boateng (Ghana).
- Céng thic CT2; TCT4 TheoPullin, Lowe va Mc Connell (Philippines).

- Céng thitc CTS; CT6; CT7 Theo Nguyén Tién Thanh. Trong dd, CTS dé
nuéi cd ré phi thjt; CT6 d€ uong cd 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 thire CT6 ¢6 t6ng ham lmg dam 30%.
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Bdng 15. Mgt 56 cong thuc phdi trén thic dn cho tém
(theo % khéi lugng)

Thanh phén nguyén Ku CT1 CT2 CcT3
Bot cd 30 21,5 17,5
Bot t6m 15 275 22,5
Bét din nanh (45 arong) 15 20
Bt14 10
C4m gao 15 20 8
Bt ml 15 20 10
Tinh bét 5 5 5
DAiu #n 4 4 6
Vitamin premix* 0,95 0,95 0,95
Vitamin C 0,05 0,05 0,05
Téng cong 100 100 100

Ghi chu: * H3n hgp nhiéu vitamin dugc chudn bj sdn trusc.
Ngudn: Felicitas Pascal, Trich tix Vii Thé Tru, 1994.
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