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Thirc dn chan nudi lam ra & nong trai: San xuat thirc an cho ca
B&i Keith Mikkelson, GiAm Pdc Piéu Hanh, Aloha House, Puerto Princesa, Palawan,
Philippines

[Ghi chil ctia bién tdp: Keith dd thwc hanh canh tdc bén vikng tai Nha trai tré md céi Aloha & Puerto
Princesa trong nhiéu ndm dé sdn xudt thwec phdm giau dinh dwéng tir néng trai dwoc tiéu thu & cad trai
tré mo céi va ngwoi tiéu dung dia phwong. Téi dd cé vinh dw dwoc dén tham Keith va gia dinh 6ng vao
thdng 3 ndm trwdc tai Aloha House, noi t6 chirc cuéc Hoi Thdo Néng nghiép bén virng gitta ECHO
Chau A va Aloha House. Téi bi dn twong béi nhitng gi ho thu dwoc véi rdt it vat tw ddu vao ngoai ndng
trai trén mét dién tich ddt it éi. Trong bai viét nay, Keith sé chia sé mot vai nguyén tdc cdn bdn dé sdn
xudt thikc dn tir néng trai cho cd. |

Phin bon tir néng trai giip néng nghiép bén vitng hon. Tan dw ciy trong va phin chuéng la
mot phan cta chu trinh dinh dwdng va c6 thé lam gidm chi phi dau vao thong qua viéc a
nhiét, nudi trun dit, san xuit bokashi, hoic phin xanh. Thirc dn ty san xult tir nong trai
cling c6 thé giup gidm chi phi, néu ndng dan quan ly va sir dung cic ngudn nguyén liéu sdn
c6 cho ho. Vi du, ndng dan c6 thé phat trién déng c6 dung chin tha gia sic; lam thic dn cho
lon tlr tan duw ciy trong va cac sdn phadm phu (nhw vang sira va sira tich kem); canh tac ciy
bui ho dau dé cit va ch& cho dé dn; va nudi dwong xi nwdc va cac ciy thiy sinh khac cho ca
va gia cam.

Khi mit d6 dan gia sdc tiang, ngwdi ndng dian cin man sé tim nhiéu phwong cach dé ting
dong dinh dwdng 1am loi cho hé théng minh. Bai viét nay sé xem xét cic phwong phap va
Ky thuét cin thiét cho néng din san xuit nho dé thanh cong trong viéc san xuit thirc
an cho ca tir néng trai. Mot néng din dau tién phai khai thac triét @€ hé théng hién cé cta
minh cach bao quat (va thu dong hon), roi sau d6 xem xét viéc ting cwdng hoat déng tong
thé ciia minh (Hinh 1).

Quan trong: Lwu y rang nhiéu tap chi, bdo c4o khoa hoc va tai liéu huéng dan canh bao
chong lai xu hwéng tir bé phwong phap thanh san xuit thirc an chin nudi hién cé cho mot
hé théng chuyén sdu hon ma khong danh gia truwdc va sau dé thiét 1ap cac cong nghé mai
v&i mot giai doan chuyén ti€p dwoc 1én ké hoach cin thén, dd vén va thuec té.
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Hinh 1. Chién lugc chin nudi c4, tir bao quat dén tap trung.

TONG QUAN VE HE THONG ALOHA

Viéc 1ap ké hoach bao gobm ddm bao ca nguon thirc an tir trang trai va tir bén ngoai, trong
treong hop dw phong. "Hau hét néng dan khong duy tri tit ca cic nguyén liéu cin thiét dé
chuin bi thirc an hoan chinh tai chd hoidc cac thiét bi dé pha tron va vo vién ching lai. Do
d6, ho phai dam bao cé cac ngudn chinh va thay thé tir thi treong & moi thoi diém, day
khong phai 1a mét hoat dong quan ly don gian, "(Skillicorn va cong sy, nam 1993). Kinh
nghiém cda ching tdi la véi dong ca r6 phi GIFT, dong ca cai tién Excel, va ca rd phi do tir
Cuc Nghé ca va Nguon lgi thiay san & Philippin, cling nhw véi ca Koi Nhiat Ban thu dwoc tir
cac nha nhan giong thwong mai & Philippin (Hinh 2) [feed7.jpg]. Trong hé théng vong tuin
hoan kin thiy canh nudi ca (aquaponic), ching t6i ciling gilt ca tra va ca léoc & ngoai moi
trweong thuin ca ro phi bén trong lwéi. Nhitng loai ¢ ting ddy nay an thirc dn con sot lai,
giam thiéu lang phi va gitt 6n dinh chit ran di chuyén vé phia thung dung nwéc thai (khu
vue gitt nwée tredre khi bom tai tudn hoan cda hé thong), thong qua cic may bom 1én vao
cac 16p so6i hodc cac bo loc loai bd chit ran. Ching ciing gitip kiém soat quan thé cd méi né
bang cach sian nhitrng con non lang thang.

Hinh 2: C4 r6 phi dugc nudi bdi Keith Mikkelson & Aloha House



CAC NGUON THU’C AN

Tao né hoa

Doi véi ao nudi ca ro phi, noi ca dwoc tha tw do hay nudi trong 16ng, tdo nén la thirc an dau
tién nghi dén. BE nwdc védi cong sudt chiva 3 ki cd/mét vudng c6 thé dwgc hwong loi rat
nhiéu tir viéc b6 sung cac loai phan bén, chiing c6 thé thuc diy tdo nd va gidm chi phi dau
vao. Phan bén ty nhién dwoc st dung trong hé théng cua ching t6i, nhwng phin bén
thwong mai hodc phan trun dit va phin mun mua vé ciing c6 thé dung dwgc. Tuy nhién, c6
gang c6 ké hoach tan dung phan bén 1am tir ndng trai truwédc khi nghi dén viéc mua nguyén
liéu dau vao.

C4 c6 thé hudng loi tir sdn xult tdo (nhw ca rd phi) c6 mdt I¢p mang nhiy trén mang cho
phép ching tié€p cin cac chit dinh dwdng trong thuwc vat phtt du nhw mét nguén thue pham.

Ham lwong protein cao, tdo don bao phat trién & hang cot bén trén trén mit cat nwdc, voi
kha nang ti€p cdn v&i anh sang mat troi. Phan bon dwéi hinh thire phan chudéng, phan tron,
Bokashi (mot phin 0 ky khi 1én men lam tir chat hitu co véi cac vi sinh vat ¢6 loi), hodc
phén trun sé da dé khién tdo n& hoa khi anh sdng mat troi la di trong moéi tredng nhiét doi.
Ching ta can it hon 1 tdn/ha/chu trinh san xuat, dung trong 120 ngay cho ca ré phi néu
lwgng phot pho 1a da.

Pond 3 2009

April 7 55cm
April14 54 cm
April 21 48 cm
Aprii28 33cm

Hinh 4. Thuc hanh dung dia Secchi — ghi lai
. ) kha nang nhin thay cdc phin mau den va
Hil‘lh 31’ So @6 dia Secchi cho biét ,nhﬁ:ng tréng‘ Béng néy cho théy su téng tru’é’ng o
phén trang va den va do duc sau toi uu. tao nhu mot ddp tmg véi lugng phan bon tu
nhién gia tang (theo kg).

bia Secchi (Hinh 3) 1a moét cong cu don gian néng din c6 thé lam dé giam sat dé duc cua ao
minh nham x4c dinh lwong tdo dang sinh trwdng va dé wéc tinh t6t hon bao nhiéu phan bon
can c6 dé toi wu hoa viéc san xuat tao.

Khi ban theo d6i d6 duc hang tudn, va diéu chinh lwong dinh dwdng diu vao dwa vao doc



ban Secchi (Hinh 4). D€ tdi da héa san xuit lwong thwe, muc dich 1a dat mirc gan dén 30 cm
(12 inch) vung duc (khi ban dit dia Secchi trong nwéc siu téi 30 cm, ban chi vira c6 thé
thay né). P duc (va ké tiép 1a san xuit tdo) phu thudc vao lwong dinh dwéng, &nh ning mat
troi, vAn duc va do dai cia ngay. Can nhé rang, day 1a mot hé théng sinh hoc va né sé diéu
chinh ttr tir khi lwong dau vao dwoc thém vao hoidc bot.

Phan doi c6 thé 1a mot ngudn phdt pho hitu co tot, va ching to6i nhan thiy rang phan chim
doi dia phwong ching toi (ttr phan doi dn qua) c6 mot mirc phét pho cao hon phin déng vat
nhai lai (Bang 1). Trong trang trai cta ching t6i, phin doi dn qua tao ra d6 thip nhat trén
dia Secchi, nghia la tao d6 duc cao nhit va, do do, sdn xuit nang suit tdo cao nhit. Nhw mot
nguon thay thé, ching toi cling thdy phan trun c6 hiéu qua hon so véi loai phan dong vat
nhai lai nhw mét chat bé sung phot pho. Phin doi dn qua tao ra s6 do thidp nhat trén dia
Secchi, nghia 1a tao d6 duc cao nhit va, do dd, sdn xuit ning suit tdo cao nhit. Piéu nay la
do lwong phot pho cao trong phén doi.

Bdng 1. Nong dé dinh dwdng cia 1) Phdn Doi, 2) Phan trun, va 3) Bokashi dé st dung
trong sdn xudt tdo.

Phan doi Sabang ppm %
Ni-to' (N) 2800 0.280
Phét - pho (P205) 18100 1.810
B tat (K20) 3800 0.380
Mangan 440 0.044
Sat 519 0.052
Pong 36 0.004
Kém 206 0.021

Phan tran ppm %
Ni-to' (N) 5100 0.510
Phét - pho (P205) 8200 0.820
Bo tat (K20) 2500 0.250
Man-gan 110 0.011
Sat 678 0.068
Pong 6.4 0.001
Kém 206 0.021

Bokashi ppm %
Ni-to' (N) 7600 0.760
Phét - pho 5000 0.500
Bé tat (K20) 8100 0.810
Man-gan 50.99 0.005
Sat 175 0.018
Doéng 3.37 0.000
Kém 28.17 0.003
Can-xi 1.41 0.000

Ma-gie 0.16 0.000



Phan bon thwong mai

Khuyén cdo cach dung phin bén téng hop thay do6i dwa vao dd cirng cia nwédc va ngubdn
phét pho. DU néi vay, phan uré va lan thwong dwgc khuyén khich dung néu khéng c6 phin
tron hodc phin gia stc.Phin super phot phat liéu lwgng 0.625 Kg/100 m2/tuan dwoc
khuyén cdo cho nguyén liéu tdo dé san xuit ca r6é phi (Bocek, NA). Tuy vy, trong hé thong
hoan toan tw nhién ctia ching t6i, chiing t6i thiy phén tron (néu khong c6 phan doi) dw da
cho san xuit tdo, nho d6 lam gidm chi phi va gidm thiéu cac tic dong xung quanh cac hé
théng dat va nuwdc.

Dworng xi noi

Nhiéu loai thwc vat thiy sinh phat trién tot trong ao véi dinh dwdng da cho ching. Ching cé
thé dwoc dung lam thirc an cho c3, va 1a mét ngudén bé sung tiét kiém chi phi tuyét voi khi
dung véi thirc dn dat tién. Cac loai dwong xi ndi, nhw Azolla (Azolla sp.), béo tAm (chi va loai
khac nhau) va thim chi Cdy Thily sinh (Salvinia sp.), c6 thé dwoc st dung néu ching dwoc
nudi riéng véi cd. POng vat an tap nhw ¢4 rd phi va ca koi sdn sang an mot lwong 1én céc loai
rau xanh nay nhw mét nguén thirc dn. Cac lwa chon cho san xuit gobm st dung cac ao riéng
biét chuyén dung, thung chita hodac mang, cling nhw trong cac mang dwoc bao vé gitra viung
nudi ca. Hiy nhé rang, bat ky loai cay cho gia stic ndo dwoc trong trong ao ca phai dugc bao
vé hodc tach ly khoi ¢4, néu khong ca sé dn qua mirc va lam can kiét ciy trong! Ngoai ra, néu
muc tiéu 1a san xuit tdo, thwc vat phat trién trén bé mat sé ngin chian dnh sdng mit troi va
ngan chan sy phat trién cta tdo va thwc vat phu du khac. Sé kh6 khan khi san xuat ca hai
nguon protein (nghia la to va cac ciy thay sinh) tron tiém nang trong cing mot cot nwéec.

Nhiéu loai dwong xi néi va thwc vat thiy sinh c6 ti 1é dam cao. Trong cic thir nghiém thuc
nghiém so sanh Lemna minor (béo tdm thwong), Reptans Ipomoea (rau mudng), Trapa
natans (cdy du nwéc) va béo vdy dc Salvinia cuculata (thwdng nhim lan véi béo hoa dédu
Azolla) & An Db, ca béo tdm va rau muéng cé ty 1& chuyén héa thirc dn tét va lwong protein
cao twong ng la 28% va 32% (Kalita va cong sw, 2007.). Pay 1a nhitrng nguon thirc dn rat
tot khi ching dwoc trong tach biét véi ngudn ca dé dam bao cho thu hoach déu dan. Béo hoa
dau (Azolla caroliniana), véi lwong protein dwoc bao cdo trong khoang 19-30%, cling la mét
loai béo phat trién nhanh chéng ma tdi wéc minh da dwa vao trong nghién citu & An Pé.

Tuy nhién, mot ngwdi ndng dan nudi cd phai cdn than khéng thu hoach cac loai ciy nay qua
mirc, d€ c6 thé duy tri mirc sdn xut bén virng. Quy tic chung (trong diéu kién ly twéng) 1a
thu hoach khong nhiéu hon mét nira lwong sinh khéi néi méi tuan (hodc 1/7 tdng sd sinh
khd&i mdi ngay). Bi quyét 1 giit né trong giai doan ting trwdng nhanh chdng, vi viy can bao
dam kiém tra cach nao 1a hiéu qua hon trong hé thdng ctia ban. Béo hoa diu chiu dwoc
nwdc dong tot hon so véi béo tAm. Béo tAm phat trién nhanh nhat, nhwng c6 thé rat xim
lan.

Trong thirc an béo vo vién cia chung toi (dwoc mo ta dwdi day), béo vay ¢ tao strc ndi hon
béo hoa diu hodc hodc béo tAm nh¢ ciu tric chira khi cia n6. Béo vy dc dwoc 1én men véi
cac loai béo giau protein khac, cAm gao, bot dira, b6t ca va mat dwong dé tao ra mot thirc an
ndi chit lwgng cao. Chung tbi thiy cac khoang khong khi trong béo viy 6c quan trong doi
v&i strc noi cla thirc an. Ching ta sé ban vé lgi ich cta thirc &n noi sau.



Thirc an vo vién

Khi néng dan tim cach thAm canh sdn xudt c, thirc an c6 dac la mot phwong phap dang xem
xét. Tuy nhién, vin dé d6i véi nhiéu ndng din nudi ca 1a chi phi thirc an céng nghiép. Ghi
chu Ki Thu4t cia ECHO: "Thirc dn nudi ca" (ETN, 2010) liét ké mot loat cac thirc dn bd sung
dwoc str dung pho bién: cdm gao, bot gia sic, mai, phé liéu bang, cam ngd, va nhiéu rau xanh
(Murnyak, 2010). V&i thirc dn vo vién, Cuc Nghé ca va Nguon loi thiy san & Philippin chi ra
rang can 1am theo mot lich trinh cho an liiy tién d€ t8i wu hda sy ting trwdng cla ca va loi
nhuin (Bang 2). Tot nhat 1a cho dn phu hop véi d6 tudi /trong lwong cu thé cua ci, va diéu
chinh kich thwéc cua vién thirc dn theo kich thwéc tang trwedng cua dan ca. Néu lwong ca
khong dwoc phan loai, ban phai lam kich thwéc vién thirc an phu hop cho loai cd nhd nhit
trong 16ng hodc ao, € dam bao ching c6 thé canh tranh v&i nhitng con ca 1én hon mai bita
an. Néu ban ludn luén dirng trong cing mot vi tri va dé thirc an trong cing mét khu vuc ao
hodc bé, ca sé dwoc hudn luyén dé dn thirc an bat cir khi nao ban xuat hién. Diéu nay hiru ich
trong viéc theo doi qua trinh tang trwdng cia ca. Pirng cho an qua mirc hodc cho an ngoai
lich trinh, vi ca sé c6 xu hwéng dn ca lgi nhuin cta ban. Loi nhuin thit thoat vi ca ro phi ¢
kha n3ng khong tiéu héa dwoc trong khi ngdn nghién nhirng thirc dn dit tién. Diéu nay dan
dén lang phi thirc dn va lam gidm loi nhuin cho ndng din nudi ca. Thirc dn tw ché doi hoi
lam kho ding cach va xir 1y theo thi tw thi cic sdn phdm cudi cing méi dung tét dwgc. Mot
hé théng lam kho thitc an bén vitng cin dwoc tinh toan ki trwdc bat ky nd Iuc san xuat thitc
an chan nudi nao.

Bdng 2: Bdng lich chdn nudi thiét ké béi Cuc Cd va Nguon lgi Thily sdn gitip ngwo'i chdn
nudi téi wu héa lg’i nhudn va tdng trwéng cho cd.

Cuc Ca va Nguon lgi Thiay san (B.F.A.R.)
Lich trinh va Liéu lwg'ng cho dn
Liéu lwgng
Do tudi ctia cho dntheo | Ténsuit Can ning ly twdng
ca (Ngay) Loai ca can nang cho an mdbi mau thitc dn
1 dén 15 C4a con 8.0% 4x 1 ngay 6g
16- 31 Cé con 7.0% 4x 1 ngay 25g
32-46 Caméilén 6.0% 4x 1 ngay 36g
47 - 61 Trudng thanh 5.0% 3x 1 ngay 50g
62-76 Trudng thanh 4.0% 3x 1 ngay 72g
77 -91 Truwdng thanh 3.0% 3x 1 ngay 100g
92-105 Ca thu hoach 2.5% 2x 1 ngay 121g
106-120 C4 thu hoach 2.0% 2x 1 ngay 150g




Giai doan thu hoach

Tw trfing thiec an
rong béo lam thikc an

Hinh 5. Ty san xudt thic an cé ndi chét
lwgng cao khong nhat thiét phai khé khan.

SAN XUAT THU’C AN CHO CA TU’ NONG TRAI

Vé&i viéc thir nghiém va ghi chép cac thong s6 cin thin, mot nong din cé thé ty san xuit cho
minh thitc dn c4 chit lwong cao (Hinh 5). O nhiéu nwéc, may xay thit va vo vién sin c6 gitp
viéc tao ra nguodn thirc an tir béo tiét kiém cho ca ro6 phi, ca chép hodc ca tré. May chung toi
dwgc mua & Chinatown, Bangkok, Thai Lan. DAy 12 mot mdy xay thit c6 mii khoan bang
thép khong gi khong nhan hiéu san xuit tai Trung Qudc. Ching tdi 13p rdp né trén ban tai
nha va gin n6 véi dong co 1 hp (ma lwc) (Hinh 6). Trwdc khi bat dau, hdy dam bao ban c6
mot loat tdm cac Kich c& dé€ diy thirc dn ra, do dé kich thwéc thirc dn va dan ca cé thé phu
hop. Cac kich thwéc ching toi st dung trong khoang 2-8 mm cho san xuit ca rd phi 300-
500 gram. Khi két thuc viéc lam thic an, ching tbi ngay 14p tirc thio d& va lam sach miii
khoan, lwéi dao va tdm diy. Khi thwc hién véi mot may xay loai mii khoan tot, cong strc bo
ra trong san xut thirc an la rat it (Hinh 7).



Hinh 8. Tréi thirc dn vo vién trén mot gid do kho lam tir hdp banh mi va khung cura s6.



Tai Aloha House, hai ngwdi ¢6 thé sdn xudt mwdi khay (xap xi 45 kg) thirc an 4m trong vong
chwa day mot gid. Mot ngwoi van hanh cung cdp hdn hop vao may khoan tir mot khay va
thay khay theo dinh ki dé€ ddm bdo mot dong chdy 6n dinh qua may xay. Khi thirc dn dwoc
didy ra, mot ngwoi van hanh thir hai str dung mudng dé trai cac vién thirc &n wét thanh mot
16p mong trén mot gia do khé (Hinh 8), sau d6 chit né vao may siy ning lwong mit troi
(hinh 9).

V&i nhitng gia lam kho, ching téi sit dung khay banh mi véi mot 1ép 16t man dan chat vao
day ctia mbi khay. Hay chic chan lubng khong khi di dé€ 1am khé nhanh chéng vao nhitng
ngay nang. May sy dang hop hoic khung gb 1am t6t néu do day thanh dwoc gidm thiéu dé
tiét kiém khong gian. May siy ning lwgng mat trdi clia chiing toi dwoc gan trén mai che va
mat hai hodc ba ngay dé lam khé thirc an, tly thudc vao kich thwéc vién thirc dn va do che
cia miy. Cac thiét ké chung cua may siy ching t6i két hop mot tAm da x Iy UV 0,2 mm
(0.008 inch) nhwa nha kinh cit bét mot khung han G.L

Hinh 9. M4y siy nang luong mat troi 1am
thirc an vién cho ca tai Aloha House.

Khi khd, tit ca thirc &n dwoc boc kin trong thung 20 lit (5 gallon) c6 nap day d€ dam bao do
kho va twoi mat. C6 thé dat d6 4m tdm phin tram (8%) néu diéu kién ly twdng. Cac ngay he
v&i nhieu 4nh ndng mit troi rat hiru ich, nhwng trong suét chu ky mwa, ngudi san xuit cé
thé khong trdnh dwoc nhitng ngay c6 miy. Gidi phap cta chung t6i 1a dé tAn dung thoi gian
day ndng va thim chi san xuit lwong dw cho thoi ki ¢6 mwa. Cau ngan ngit cii "lam c6 kho
khi mat troi téa nang" 4p dung dung gip doi & cac ving nhiét déi cho san xut thirc an!

Loi ich ciia qua trinh 1én men

Kha nang tiéu héa va thoi han st dung thirc an cho ca dwoc tang cwong thong qua cac hoat
dong cta cac vi sinh vat c6 loi nhat dinh trong qua trinh san xuit. Theo cac két qua tir mot
nghién ctru, viéc sit dung cac vi sinh vat lam tang lwgng protein thé trong com dira tir
17,24% dén 31,22%. Thanh phin axit amin dwoc thay ciing cai thién rit nhiéu (Cruz, 1997).
[Lwu y: Ngoai viéc 1én men thirc an cho c3, tai Aloha House ching t6i cling l1én men thirc an
cho ga, vit va lgn véi sw giup dé cta cia vi khudn thudc cadc nhém vi sinh da dang. Tuy
nhién, ching t6i khong st dung qua trinh 1én men thirc an cho gia sic nhai lai ctia ching toi.
(Lam thirc &n tir ndng trai cho cac loai khac s& dwoc nhic téi trong mot bai EAN khac)].



Khi 1én men thitc dn, diéu quan trong 1a stt dung cac chiing chitng minh dwgc rang ching
khong bi nhiém ban chéo v&i cdc mam bénh hoang da. Chung tdi st dung EM-1, mot san
phdm thwong mai trai qua cac thir nghiém va dwoc chip thuin cho nuéi trong thiy san cia
Cuc Nghé c4 va Ngubn loi thuy san & Philippin. Cong thitc EM-1 dwoc tao boi Tién si Teruo
Higa trong Pai hoc Ryukyus, Okinawa, Nhat Ban, va ludn san c6 tai hon 100 qudc gia. San
pham nay bao gbm cac quan thé vi khuin lactobacilli khde manh, vi khudn quang hop, nim
men c6 loi va nhiéu hon nita. carbon khéc, trong khi tao ra cac chat chuyén hoa thir cdp lam
tang vi chat dinh dwdng cta thirc dn. Cubn sach cua téi, Mot Hé thong Canh tac Ty nhién
cho Nong nghiép Bén vitng & cac Vung Nhiét déi, 1a huéng dan cho ngudi dung véi cong
nghé EM. N6 c6 san trén mang 12 mot tai liéu PDF tai mién phi hodc c6 thé cé6 dwoc qua cac
hiéu sach ECHO. ¢c san sinh trong qua trinh 1én men ciing gitup ting kha ning noi trén mat
nwdc cia thire an cho ca cda ching tbi! Phd mai hoic vang sita chua, 14y tir mot xwdng lam
bo dia phwong, c6 thé dwgc st dung véi chat hiéu qua néu khong c6 EM-1. Bat dau nhé
bang cach thay thé sita & mitc twong tw nhuw EM1 va diéu chinh 1én thém néu né khong c6
tac dung. Qua trinh Ién men t6t sé tao ra dwoc mét mui chua ngot sau 2 tudn. Néu mui hoi
nhuw trirng théi (sulfua) hay mdc riva xay ra dirng 1am thitc dn cho ca cia ban. N6 van ¢ gia
tri sau khi ban khic phuc. Chi cin bé 16 thir nghiém thét bai NHO ctia ban vao déng phén
va st dung lam phan bon.

Ching t6i tron trwdc tat ca cac nguyén liéu kho (cdm gao, bot dira) va sau dé thém nguyén
liéu xanh (Salvinia, Azolla, béo tdm), EM-1, va mit dwong pha loing trong nwéc. Sau khi
hoan toan viéc trén cic nguyén liéu dén d6 Am 30-50%, ching t6i dé né trong thung chira
mé nap trong ba dén sau gid trwde khi dun qua may. P& né trong thiing nhuw vay sé dam bao
d6 4m dong déu hon cho cac nguyén liéu va c6 dwoc san phadm cudi cung tét hon. Mot thir
nghiém tai chd don gidn d€ do ham lwgng do 4m trong khoang 30-50% la thir nghiém qua
béng. Lay thirc &n vao hai ban tay va ndn thanh mot qua bong v&i 4p lwc nhe. Néu né khong
dinh thi né qua kho. Néu n6 wét nho giot thi dé6 4m da vwot qud muc tiéu. Cac vién thirc dn
sé tiép tuc Ién men trong khi sdy va tham chi ca trong lvu trit, dén mot mirc d6 thap hon,
cho dén khi tit cd hoi 4m bdc hoi. Mién 1a ban c6 mot vién thirc an khod c6 thé ver ra dudi ap
lwc va khéng dinh vao nhau, ban dang dat d6 Am pham vi 8-10%, ly twdng sau khi siy.
Khong can thiét phai dat d6 4m dwdi 8%.

Cong thirc cho ca ro phi

Khi 1am thitc &n chan nudi, phai ddm bao do lwdng va cAn nhic méi thanh phin chinh xac va
ghi lai cac hoat dong ctia tirng hén hop thir nghiém. Gitr mot s6 con ca theo hé théng thirc dn
hién nay (kiém soat) d€ ban c6 thir d€ kiém tra lai. So sanh trong lwong cla ca véi thirc an
chin nudi m&i va kiém soat sau mét thang dé xem né hiéu qua thé nao. Ching t6i khuyén
khich ban stt dung nhitng gi sdn c6 trong khu virc ctia ban va hoc cach tdi wu hoa cong thirc
clia ban bang thwdng xuyén thwc nghiém. Mot bang tinh sé& httu ich cho viéc diéu chinh
nguyén liéu va xay dung cong thirc thirc dn sé dang thoi gian cia ban. Sau nhiéu thang lvu
gitt h6 so, ban sé c6 thé danh gid nhitng loi ich cha thic dn 1am tir néng trai cia ban.Ching
t6i thay rang néu ching ta tinh toan hdn hop dwa trén protein thé, phan con lai sé& tw lo.
Trudc do6 toi da nhac dén dwong xi 1a mot thirc dn twoi ndi; d€ ting da dang sinh hoc va
ngudén dau vao rong hon, ban cé thé két hgp béo tdm, béo hoa diu va ciy thuy sinh vao
nguon thirc an vo vién chi phi thdp chit lwgng cao ctia ban. Hoc cich nudi ciy cac thanh
phan nay. Mua ching sé triét tiéu phan tiét kiém cda ban! Tao Spirulina (tén khoa hoc



cyanobacterium, con dwoc goi 1a tdo lam xanh) 1a mot lwa chon tét, 1a ngudn bé sung dwong
xi ndi. Hon 30% san lwong tdo xodn Spirulina trén toan thé gi¢i tré thanh chit liéu thic an
chdn nudi khong danh cho con nguoi (Belay va cong sw 1996). Nhirng ngudn thay thé khac
da dwoc tham do véi két qua khac nhau, bao gom ca luc binh & Nigeria (Igbinosun va cdng
s 1988). T6i sé khéng khuyén ban thir nghiém véi luc binh nwéc va ban than toi cling chwa
dd 4n twong d€ 1am. Nhwng néu ban 1am xin vui long glri cho ching toi két qua!

Cam gao nén la hang D1 tir may nghién “Cono”. Nhirng hang khac (D2 dén D4) nén tranh do
lwgng xenlulozo cao. Xem Rice Mill Primer (M6i CAm Gao) trong phan ghi chd trong cudn
sach cua toi dé biét thém théng tin (Mikkelson, 2005). Cam khac (ngo, lua mi, vv) c6 thé
dung dwoc, nhwng hiy cin thin sé dnh huwdng dén néng do protein tho. Hau hét cac giong
ngo hién dai gbm mot nira protein tho cua cam gao. Cam gao chit lwong dirng dau l1a 12%
dén 14% protein tho! Bot com dira c6 chira téi 24% protein thd, nhwng thin trong nén theo
th& tu: bot com dira (nhw 4u trung Rudi linh den) c6 chra protein chit lwong cao nhung
cling c6 lwong chit béo cao va khong nén sir dung qua mirc. Chat béo cao sé hy sinh viéc
tang can do lwong tinh bét va protein thip

Vitamin va cac khoang chit

Bot d4 nghién nhuyén tlr cAc nha may séi sé c6 mot loat cac khoang chit dé€ b6 sung nhitng
thiéu sot trong rau xanh hodc dwong xi n6i (Murnyak, 2010). Chung tdi dung cdy chum ngiy
trong hitu co ciia minh & mtrc 1% khdi lwong hon hop néu chiung tdi khong cé bot da. Léop
da voi nghién min cho chan nudi cling c6 thé dwoc thém vao dé hd tro sw phat trién xwong.
Khi tich hop ca va ciy trong mot hé thong rau ca thay canh, phin bon cho ciy dwoc 13y tir ca
tlr phan ca va thirc an bi lang phi (ca ré phi sthai 10-20% thitrc an cia ching, nhitng thir sé
dwoc chuyén ddi béi vi khudn thanh cac chit dinh dwdng thuwe vat c6 thé hip thu). O Uc, 40-
55 gram ca an thit dwoc cho dn sé bon cho 1 mét vudng khu vwdn bang cach sir dung
phwong phap be, trong khi sé cin 60-100 gram ca ré phi dwgc cho dn (vi ca rod phi la loai an
tap) cho cing mot pham vi san xuit (De Dezsery, 2010) (Hinh 10).

Hinh 10. C4 6 phi bén canh ludng rau theo
hé thong cé rau thuy canh tai Aloha House.

Noi hay Chim?
DPirng qua quan tAm veé viéc thirc dn cta ban ndi hay chim; nghién cttu dang cho thiy rang
protein la quan trong hon viéc noi! Cac loai ngii coc nang lwong cao dwoc st dung trong



thirc &n cdng nghiép 1am mat Ty 1é chuyén ddi thirc an (FCR). FCR dwoc tinh bang ty lé tang
trong/trong lwgng thirc an tiéu thu. C4 nhé hon c6 thé dat dwoc gan 1 gram cho mdi gram
tiéu thu (FCR 1.0), trong khi ca 16m hon sé can dn 2 gram thirc an dé dat dwgc 1 gram trong
lwong (FCR 2.0). Lwong dinh duéng dé tiéu héa va hip thu trong thitc dn 1a quan trong
nhit. Chung toi da nghién ctru théi quen an udng ctia ca rd phi va ca chép koi trong bé kinh
dé quan sat, va ching t6i thiy rang ching thu lwom tat ca thic dn néu dd vun khong qua
mirc. Trong thuc té&, Cruz va cong sw (2001), d tim thiy trong mot nghién cttu rang thirc dn
ndi khéng tot nhw thirc dn chim. Ho két luin, "Nhirng vién thic dn chim thdac diy téc do
tang truedng cao hon dang ké, cho cd 1é6n hon va ti 1é FCR t6t hon trong cac ré phi song Nile
non so v&i ca dn thirc &n vién ndi. C4 nudi bang thirc an vién chim phat trién t6t hon c6 thé
la do ham lwong protein thé cao hon (42,05%). Két qua twong tw ciing dat dwoc bédi Gur
(1997), 6ng thong bao rang mic ting trung binh hang ngay va FCR & dd protein thé mic
40% la cao hon dang ké va tét hon so mtrc 30%. Ong két luan riing ndng dd protein thd cho
sw tdng trudng toi wu va FCR 1a 40-45% d6i véi ca ro phi song Nile véi trong lwong trung
binh ban dau la 13 g. "(Cruz va cong su, 2001). Ti 1é protein cao hon cé thé dwoc dat dwoc
cho ca dn thit bang cach ting lwrong bot ca trong hén hop, nhung phai chic chin ngudn bot
c4 cia ban khong cé thiy ngan. Au triing Rudi linh den, véi mét ham lwong protein 45%,
cling c¢6 thé dwoc st dung nhw mot phu gia protein cao (De Dezsery, 2010), nhwng phai
dwoc lam kho trwéc khi tron vao thirc an 1én men caa ban.

CONG THU’C KHO'T PIEM

Duéi diy 1a mot khéi diém tét cho viée tw lam thire dn chdn nudi cia minh. Can ddm bao ghi
chép va diéu chinh c4c thanh phan dwa trén ngudn nguyén liéu sdn c6 va hiéu suit cia thirc
an lam tir néng trai ban! Chi phi dwoc liét ké c6 lién quan dén vi tri ciia ban, nhwng c6 thé
khac nhau & nhitng noi khac.

Bdng 3: Thirc dn cho cd ré phi co ban sir dung nguén dadu vao tai trang trai.
Lwuy, 1 USD = khodng 45 peso.

Protein thd | Gia $/ 50K bao Gia
Thirc &n thwong $/
mai 32.00% 29.55 0.59 | Kilo
Thirc an 1én men $/
EM 40.38% 14.57 0.29 | Kilo
gid
Thanh phin  Protein thé Can ning (K) % $/Kg DonviCP Gia
32.2
Cam gao (D1) 14% 28.00 % 0.32 392 | 891§
Thirc an cui dira 22% 8.00 | 9.2% 0.20 1.76 1.64
19.5
Thirc an ca 72% 17.00 % 0.57 12.24 9.66 | $
Béo tAm 44% 3.00 | 3.4% 0.00 1.32 0.00
11.5
Béo hoa dau 44% 10.00 % 0.00 4.40 0.00 | $
23.0
Béo thuy sinh 22% 20.00 % 0.00 440 | 0.00$




Chum ngay 18% 0.30 | 0.3% 0.00 0.05 0.00 | $
Voi chan nubi 0% 0.10 | 0.1% 0.18 0.00 002 |$
Chat khoang bui da 0% 0.10 | 0.1% 0.05 0.00 0.00 | $
Than - min 0% 0.26 | 0.3% 0.02 0.00 001 |$
Mat mia 3% 0.10 | 0.1% 0.18 -- 002 | $
Ché pham sinh hoc
EM 1% 0.10 | 0.1% 0.18 -- 002 |$
100.0
Can wdt 86.96 % 28.09 20.27 $
Can kho 69.57 kg 029 $/kg
KET LUAN

San xudt thirc dn cho cd quy md nhd ¢ thé lam dwoc bang cach st dung cin than cac
nguyén liéu dau vao dwoc trong tai dia phwong va san xuit & ndng trai. Cang nhiéu nguyén
liéu d4u vao chat lwong cao tw cung cip qua viéc san xuit va thu hoach hiéu qua sé sé dem
cho ban thén lgi nhuin bang viéc gidm chi phi nho tw san xut thirc an chan nudi.
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