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X A Y DIJIVIG PUY TRirVIH XU LY VO, BA sAlXI V A 
CAC VAT LIEU C H A T XAIXIH THAIVH P H A | \ I BIJIXI 

HLTU CQ V I SIIMH QUY IVIO IVOIVIG HO 
6̂  TiiVH PHU THO v A Y £ I \ I B A I 

Nguy&i Thi Ngpc BinhS LI Qudc DoanhS Nguyin VSn Tô  
Nguyin Thi Kiiu NgQc\ Nguyin Viit Hilp^, Nguy&i Minh Him 

T6MTAT 
Da danh gia h^m luong N, P2O5 vk K,fl tong §6 ti'ong phi phy phdm v6 ba sdn, than cdy ngd vi m^t si phy 
ph^Ti kh^c; lua chgn nguyen lî u vA cdc thdng s6 cua quy trinh li tgo pbSn hOru co, thuc nghiem quy trinh ii 
tao phan huu co; danh gid dO chin va an todn cua phan u bOu co, thdng qua ngbi^m thu c^p co so quy trinh 
san xuat phan huu co vi sinh tu phu phSin v6, ba sdn. Cdc kit quS nghien cuu thu nghiem tir nSm 2009 
din nam 2011 cho tb.'iy: voi lugng 3 t&n h& sdn, 2 tiin v6 sdn, 1,5 tiin phan xanh (kich c(r 10 - 15 cm), 0,2 t ^ 
phan gia siic, 10 kg supe lan + 1 kg ur6 + 1 kg kali clorua + 1 kg du6ng; 1 kg cbl phdm com p6t (pbdn trOn) 
+ 1 lit dung dich khCr mui EM sau 35 - 40 ngdy li vd dao tr^n thi phi phy phdm se chuyin tbdnb phdn huu i 
CO. Khi bo sung them 1 kg chi phdm vi sinh vat goc thi c6 th^ t?o tbdnb 3-3,5 tan phan buu co vi sinh thanh | 
phdm vol chdt lugng dam bao theo TCN. Kit qua su dung phan huu co vi sinh san xudt tir v6, ba sdn bon 
cho che tai Khai Xuan, Thanh Ba, Phii Thp cho bî t c6 dil Uiay thi 25% lupng phan dam v6 cobdng 10 tan phan 
huu covi sinh voi miic bon: 75 N + 33 P2O5 + 33 K2O+IO tdn HCVS/ha da dat b i^ qua kinh tl cao nhat, lai 1335 
frdong/ha/nam, ty suat lai toan phdn cao nhdt 70,34%. 
Tir khoa: Phupliam nongngliifp, phan hUu ca vi sinii, hi$u qua kinh tS. 

LDATVANOE 

Chiing ta da xay dung duoc quy trinh san xuat 
phan bon huu co, huu co vi sinh tir biin - ba mia, v6 
ca phe, rom ra, vat lieu chat xanh,... Tuy nhien voi v6 
cu, ba sdn trong cong nghiep san xuat tinh hot sdn 
thi van chua co mot quy trinh cu thi. Trong khi do, 
hang nam cac nha may sdn ciia 3 tinh: Phu Tho, Yen 
Bai, Tuyen Quang thai ra khoang 17.700 tan v6 sdn, 
84.600 tan ba sdn. V6 cOi sdn chii yiu la duoc dot con 
ba sdn thi chon lap trong cac ao ho xung quanh khu 
vuc cua nha may. Ro rang luong phu pham nay hi|n 
chua duoc sir dung mot each hop ly, gay 6 nhiem mli 
truong, lang phi tai nguyin thiin nhiSn. 

Dl khuyin khich, tao diiu kiln cho nguoi nong 
dan ngheo, cac doi tugmg thiit thoi trong xd hoi sir 
dung huu CO vi sinh, giam thilu muc dau tu trong 
san xuat nong nghiep, gop phan phat triin bin vimg 
va bao v | moi truong, trong khuon kho kinh phi br 
Chuong trinh Nong nghidp Huong toi Khach hang 
ciia Du an: "Khoa hoc Cong ngh | Nong nghi|p von 
vay cua ADB" Vi|n Khoa hoc Ky thuat Nong L^m 
nghiip miin mil phia Bdc phoi hgp voi Viln Tho 
nhuong Nong hoa thirc hiin d l \^\"Nghiin cuu 

chuyen giao ky thuit chi'biin phan hOu ca vi sinh I 
phi'phu pham nong nghiip phuc vii sdn xudt chi a 
toin". 

L VAT l4U VA PHUONG PHAP NGHei CUU 

1. V4t li|u nghiin aiu 

Cac loai phi phu pham nong nghiip voi han 
luong N, P2O5 va K2O tong so nhu sau (Bang 1): 

Bang 1. ThAnh phdn c ^ ch^t trong phi phu phim 

'Vifn KHKT Nong Lam nghifp mien nui phia Bdc 
^ Vi?n Th6 nhuong Nong hoa 
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- Chi pham sir dung: Compost Marker ciia Vien 
Tho nhuong Nong boa. 

2. Dia dilm 

Xa Khai Xuan, Thanh Ba, Phii Tho (gan nha 
may tinh hot sdn Thanh Ha). 

Xa Vu Linh, Yen Binh, Y6n Bai (gan nha may 
tinh hot sdn Vu Linh). 

3. Chi tifiu vd phuomg phdp nghien cuu 

Do chin duoc xac dinh bdng phuong phap do 
nhiet do san pham theo TCVN 7185: 2002. Do an 
toan ciia san pham duoc danh gia theo cac phuong 
phap sinh hoc (Plantest va Biotoxin), 

Chi tieu hoa ly, cam quan duoc danh gid truoc 
va sau khi u theo cac phuong phap phan tich thong 
thuong. 

4. Phuong phdp nghien cuu, ky thudt su dung 

- Cay: Che LDP2 giai doan kinh doanh (tudi 5). 

- Dat Feralit do vang phat trien tren philn thach 
5et. 

Cic chi tiiu nang suit vi ciu thinh nang suat 
'jom: Khoi luong blip, chieu dai blip, mat do blip, ty 
e mil xoe (xac dinh theo phuong phap ciia Vien 
Nghien cuu Che, Nguyin Van Tao-1996). 

Cic chi tiiu ly, hoa vi sinh hoc: Phan tich mau 
f̂ t, phan bon, vi sinh vat dat do Vi|n Tho nhuong 
5ng boa thuc hien. 

Phuong phip bd tri thi nghiim: Th&o dien hep 
dien rong theo lOTCN 216-2003. Thi nghiem duoc 

i tri theo khoi ngdu nhien hoan chinh voi 3 lan lap 
:. Dien tich 6 thi nghiem: 36 m^ (Dai 6 m x 5 hang x 
4 m/ hang). So lieu duoe xu ly theo chuong trinh 
iySTAT4.03. 

+ Dia diem thi nghiem: Xa Khai xuan - Huy|n 
lanh Ba- Tinh Phii Tho thoi gian theo ddi thi 
ihiem: Tu thang 3/2009 - 8/2011. 

Cing thiic thi nghi|m 

Cong thuc 1:100 N + 33 P2O5 + 33 K2O kg/ha 
Juy trinh cua Bo NN&PTNT - Doi chung). 

- Cong thiic 2: 100 N + 33 P2O5 + 33 K2O + phan 
)nHCVS 10 tan/ha. 

- Cong thiic 3: 75 N + 33 P2O5 + 33 K2O + phan 
.nHCVS 10 tan/ha. 

-Cong thiic 4: 50 N + 33 K2O + 33 P2O5 -i-phan 

bon HCVS 10 tan/ha. 

- Cong thiic 5: 25 N + 33 P2O5 + 33 K2O + phan 
bon HCVS 10 tan/ha. 

Tinh hiiu qua kinh te. Lpi nhuan (RVAC) duoc 
tinh bdng tong thu nhap (GR) trir di tong chi phi 
CrC): RVAC = GR - TC. Ty suat lai toan phan = (GR 
-TC)/TC (%). 

UI. KET QUA VA THAO LUAN 

1. Lua chpn cdc thing s i ciia quy trinh ii tao 
phdn htm co 

Co 2 kiiu ii phan huu co la ii nhanh va ii cham. 
Kiiu ii cham c6 thi giam miic dau tu ban dau do 
nong dan khong phai mua chi phdm vi sinh xii ly. 
Nhung ii cham se chilm dung mat bdng di|n tich su 
dung ciia nha may cung nhu ciia nong ho, thoi gian u 
keo dai (trung binh dai hon khoang 20 - 30 ngay so 
voi ii nhanh) nen gia thanh san xuat phan bon hiru 
CO, hiru CO vi sinh trong mot don vi thoi gian (nam) 
se cao hon 10 - 17% so voi kieu li nhanh. De tai da 
lira chon kieu ii nhanh. O kiiu ii nhanh, phan dpng 
vat ciing voi cac chat thai hiru co (ba sdn, v6 cu sdn, 
than la sdn, than cay xanh) cpng them mpt lupng 
phan boa hpc va chi pham chiia mpt so chiing vi 
sinh phan giai chat hiru co dupe trpn deu va ii kin. 

Tuy thuoc vao miic dp cung cap khong khi (oxy) 
trong qua trinh ii ma nguoi ta chia thanh \x bilu khi 
hay u ky khi. Nlu ii ky khi se khong tan dung dupe 
nguon khi biogas sinh ra, dong thoi gay mat an toan 
cho nguoi su dung, phat thai khi 6 nhilm Ion va bao 
ton lupng nguyen lieu (khoang 30% so voi li hieu khi 
CO dao trpn). Dl tai da lua chpn kieu li hieu khi 
thong qua dao trpn de tan dung nguon cong lao dpng 
nong nhan va ha gia thanh san pham (do khong phai 
dau tu mua may nen, thoi khO. 

Vi|e xay nha ii lien hpp voi dien tich khoang 200 
m^ san, mai Ipp ton, cau tnic dang khimg thep chiu 
luc, nIn xi mdng co phii gach men se tiiu ton nguon 
dau tu ban dau khoang 300 trieu dong. Gia tri dau tu 
nay khong h i nho voi mot vung nong nghiep co toi 
58% hp la edn ngheo nhu o hai dia ban tren, vi vay di 
tai St chpn kiiu u ngoai troi co che phu ni long bao ve. 

Trong qua trinh ii co thi u tren mdt dat hoac ii 
duoi ho. Yen Binh Y6n Bai va Thanh Ba - Phii Thp 
diu la nhirng noi co lupng mua trung binh trong nam 
cao nhat so voi cac huyen con lai trong tinh. Viec ii 
duoi ho se lam gia tdng dp dm trong qua trinh ii va 
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phat sinh khi m^tan manh, vi vay lira chpn ii tr^n mdt 
dat la phuong an kha thi hon. 

De dam bao cho qua trinh ii xay ra tdt nhat edn 
diiu chinh ti le C/N phu hpi) cho ngudn nguyOn li|u 
u. Ty 1| nay dupe xac dinh khoang 20:1 din 30:1. Ddi 
voi nguyen li|u cd ngudn gdc tir go, ty 1| C/N co thi 
cao hon khoang 35:1 din 40:1. Tliong thuong ngudi 
ta bd sung vao nguyen li|u ii cac chdt hiru co tu 
nhien giau nito nhu tlian cdy hp ddu, bpt mau... Ciing 
vdi nito, phdt pho cung la yeu td edn thiit cho hoat 
dpng ciia vi sinh vat. Ty le C/P phii hpi3 trong qud 
trinh phan giai dupe xac djnh la 200:1. Phdt pho dupe 
bd sung vao ddng ii tdt nhdt dudi dang phdt phat huu 
CO, ngoai ra cung cd the sir dung bdt qudng hodc 
phan lan boa hpc. Kit qua phdn tich (bang 1) cho 
thay ngudn nguyen li|u ban ddu rat ngheo dinh 
duong (ty le C/N, C/P cao), vi vay, khi li bd sung 
them phan chudng, phan xanh, phan dam, lan, kali, 
duong de nit ngdn thdi gian u, ndng cao chat lupng 
ddng ii. 

Thong thuong ngudi ta hay chpn kiiu ii diu, 
nghIa la nguyen lieu u dupe trpn diu cimg vdi phu 
gia va chi pham, tuy nhien tinh chat vat ly ciia 
nguyen lieu ddu vao khong cho phep (ba sdn qua 
dinh, udt, rat khd tao su phan tan). Vi vay, dl tai lira 
chpn kieu ii theo lop de giam cong lao dpng 

Kich CO nguyen lieu ii la mdt chi tieu rat quan 
trpng lien quan din mire dp cap khi va tdc dp phan 
giai. De dam bao cung cap day du oxy cho vi sinh vat 
thi thi tich khi trong ddng ii phai dat khoang 20 
30%. Nguyen lieu phan xanh bd sung dupe bSm nho 
CO tac dung lam tdng kha ndng phan giai ciia vi sinh 
vat song lai lam ban chi luu lupng khi trao ddi, vi vdy 
phai can ddi sao cho hai yeu td nay khong ddi nghjch 
nhau. Thdi khi (sue khQ trong qua trinh u cd tac 
dung on dinh nhiet dp khdi ii va lam kho nguyen 
lieu, ddng thdi tang cudng oxy cho vi sinh v^t boat 
dpng. Do ba sdn va v6 sdn tuong ddi min (ba sdn < 
0,1 em, vd sdn <1 cm) nen kich cd nguyin li|u chi 
yeu cau vdi chat xanh bd sung. Yeu cau tieu chuan la 
tir 5 -15 cm. a day di tai chpn kich eo 10 -15 em cho 
phii hpp vdi diiu kien b dia phuong. 

Khi u tren mdt dat (viing ddi niii) thi co 2 dang 
ddng u la hinh trdn va chir nhat. Kiiu ii ddng trdn 
thuong thich hpp cho ddng ii nho, dia hinh chat h?p, 
nguyen lieu it, khdng chu dpng. O day do miic dp tap 
trung nguyen lieu nhiiu nIn da lira chpn kiiu ii ddng 
hinh chu nhat. Ddng ii cd ehilu cao 1,2 - 1,5 m, rpng 

1,5 - 2 m (chdn ddng), ddi 7 - ir nlu ddu 
cao qud se 1dm cho nguyen li|i ''n chdt, 1 
thOng khi. Chilu rpng ddng Oi vir i 'i ddm bao i 
qud trinh dao trpn co hpc dupe th m ti|n. Chilu 
ddng ii trung binh se thudn lpi khi t he day. 

Nguyin li|u chi biin compost (phan trpn) h 
chira sdn qudn thi vi sinh vdt cd kha ndng chu] 
hod h(pp chat huu co. Dd cd nhiiu y kiln cho r< 
khong edn thiit phai bd sung vi sinh vdt phdn f 
chat hiru co vdo khdi 0, song thirc tl nghiin cuu^ 
ddy cho thd'y, qud trinh li com pit se xay ra nha 
hon khi dupe bd sung vi sinh vdt. Ngudi ta thudng 
sung bin hpp vi khudn, xa khuin vd ndm mIc v 
khdi O, sao cho mdt dO tl bdo vi sinh vdt dat khoi 
10̂ -10'' cfu/g CO chdt. Cdc vi sinh vdt bl sung troi 
qud trinh sdn xudt nhanh phdn hOni co tir nguin pi 
thdi gidu xenluloza la Aspergillus, Trichodem 
Penicillium, Pseudomonas, Bacillus va Azotobad 
Compost Marker sc dupe lua chon dS ting nhm 
qui trinh u. Ben canh dd dung djch EM (Effect! 
microorganism - vi sinh vdt cd hi|u luc) ciing dui 
sir dung nhdm ban chi miii khd chju cua nguyin li( 
ban dau. 

Qud trinh u com pot luon gdn vdi vi|c giai 
ndng lupng. Nhi|t dp ddng u t ^ g nhanh hay cĥ  
phu thudc vao sd lupng va chung loai nguyin li& 
Nhi|t dp phii hpp nhat cho qua trinh ii dvtqc nhî  
nghien ciru xac djnh la khoang 55°C. 

pH ban dau ciia nguyen li|u dimg lam phdn 
edn khoang 5 - 7. Vi|c khong chi pH trong ii hiiu id 
Id khdng quan trpng 1dm, nhung nlu xay ra qud trin 
yim khi se sinh ra nhiiu axit hiiu ca lam giam pi 
ddng u. 

Vi sinh v$t chi eo the phdt trien trong dong ii 
diiu ki|n cd nuoc, vi vdy don vi nguyin liiu ii phi 
dupe bao bpc boi nuoc. Lupng nuoc tdi thilu ca 
thiit cho qua trinh u khoang 30%. 

Sau khi hoan thanh tiin hanh s^g lpc, load b 
canh cay, tiii ni long..., phoi trpn thim chi ph&n 
sinh vat gdc (do Vi|n Tho nhuong Nong hoa cun 
cap) dl tao thanh phSn bon huru ca vi sinh. 

2. Thuc nghiim quy trinh ii tao phSn hiiu ca 

Vdi cdc nguyen li|u la: Ba sdn, v6 sdn, cdy xanl 
phdn chuong, dam, Idn, kaU, duong, chi pham (b< 
va djch thi) da tiin hanh thu nghiem ii tao phdniifl 
CO vi sinh. 
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Thii nghiem ii mdi dilm thi nghi|m vdi cdc du 
ien nhu sau: Mat bdng: 200 m ,̂ nguyen lieu: 3 tan 
d sdn, 2 tan vd sdn, 1,5 tan phan xanh (kich co 10 -
5 em), 0,2 tan phdn gia siic, 10 kg supe lan + 1 kg 
re + 1 kg kali clorua + 1 kg duong, 1 kg che pham 
'ompost Marker. 

Kit qua da dat dupe nhu sau: 
Mill: Sau 3 ngdy ii miii nguyen lieu u (hoi, cay, 

pc) bdt dau giam. Mtii hoi thdi cua ba sdn khoang 
5 - 20 ngay se mat dan vd hit bin. 

- Cam quan mdu sdc: Sau 7 ngay (dao trpn lan 1) 
liii ndng ciia nguyen lieu mat hdn. Mau nguyen lieu 
huyen sang ndu didm. Ngay 14 (dao trpn lan 2), 
guyen lieu bi phdn hiiy manh, chuyin sang mdu 
du den. Thdn cdy ngd, sdn, cdy phdn xanh bi mim 
ida, cd thi dung tay bdp dupe. Ba, vd sdn chuyin 
adu ndu den. Ngay thii 21 (dao trdn lan 3) 80% ddng 
: chuyen sang mdu ndu den. La cdy phdn xanh, ngo, 
an da muc ndt hau hit, thdn ngo phdn hiiy hit phdn 
3i, chi edn lai Idp vd bpc ngodi. Ngay 28 (dao trdn 
in 4) ddng phdn bdt dau cd mau den dien hinh. 
Jgay 35 (dao trpn lan 5) ddng phdn cd mdu den hoi 
dm. Sau ngdy 40, ddng phdn da hoai muc dat 95%, 
•ban liie nay mdu den sam, dao phdn rat dl ddng vd 
lidi lupng phdn liic nay rat nhe va toi xdp. 

Nhiet dp: Nhiet dp ddng ii thay ddi theo cdc 
îai doan cua qud trinh phdn giai chat hiru eo vd anh 

ludng Idn tdi su sinh trudng va phdt triin cua vi 
inh vat trong ddng ii. Kit qua thi nghiem cho thay 
au thdi gian ii 1 2 ngdy nhiet dp khdi ii bdt dau 
ang vd dat cue dai 45 50°C sau 8 10 ngdy. Qud 
rinh dao trpn lam giam nhiet dp cua ddng ii xudng 
:hoang 40 - 45*'C, sau dd nhiet dp lai tang tro lai len 
aire 45 - 50<'C. Khoang 30 ngay, nhi|t dp ddng ii bdt 
lau cd xu hudng giam. Khi qud trinh phdn giai cdc 
ipp chat hiru eo coi la kit thiic (35 - 40 ngdy), nhiet 
[p ciia ddng ii giam xudng din gia tri edn bdng 
[hung vdn cao hon nhiet dp mdi trudng khoang 2 -
PC. 

Biin ddng quan thi vi sinh vdt trong ddng ii: 
Qem tra boat ddng ciia quan thi vi sinh vdt trong 
Jidi u cho thay mat dp tl bao vi sinh vdt phdn giai 
;enluloza vd cdc hpp chat cdc bon tang manh sau khi 
hilm vd dat l(f CFU/g co chat sau 7 ngdy u, trong 
hi dd mat dp tl bao vi khuan vd nam mdc bi giam di 

ro r|t. Mat dp Coliform vd Salmonella giam xudng 
edn 6,99 x 10̂  CFU/g vd 2,77 x 10' CPU sau 3 ngay ii 
vd khong phdt hi|n thay b ndng dd 10"' CPU sau 7 
ngay ii. Diiu nay chimg td rdng nhi|t dp ddng u len 
cao da lie ehl vd tieu diet Coliform va Salmonella. 

3. Ddnh gid dd chin vd an todn cua phdn ii hOu 
CO 

Kit qua danh gid dp hoai muc ciia san pham 
theo tieu chuan Vi|t Nam TCVN 7185: 2002 cung cho 
thay nhiet dp trong tiii san pham la on djnh sau 40 
ngay u. 

Vl kha ndng an toan ciia ehl pham, thu nghi|m 
cho thay khdi lupng ciia rau cai vd ti 1| nay mam cua 
ngo d cdc cong thiic thir nghiem cao hon so vdi ddi 
chiing. Khdi lupng rau cai b cong thirc ddi chirng 
(DC) Id 10 g, cong thirc thir nghiem Id 28 g. Khi danh 
gid kha ndng nay mam ciia hat ngo, cong thirc DC cd 
ty le nay mam la 80% trong khi dd cong thirc thOr 
nghiem ty le nay mam Id 89%. 

Quan sat hinh thai rl vd Id tren nhirng cdy ngo 
cho thay chiing khong bieu hien kha nang bi ngo 
ddc. 

Bd sung them ehl pham gdc 2 vd tien hanh phdn 
tich chi tieu chat lupng cho thay: 

Dp am: 26%; ham lupng huxi co: 24%; ham lupng 
N tdng sd: 3,8%; sd lupng vi sinh vdt phdn giai Idn: 
8,7xl0^cfu/g; phdn giai xenluld 2,1x10^ cfu/g; vi sinh 
vdt ddi khdng: 7,2x10^ cfu/g; sinh chat kich thich 
sinh trudng thuc vdt 9,6x10^ cfu/g. 

4. Tdm tdt quy trinh san xudt phdn hOru co vi 
sinh 

Budc 1: Chudn bj nguyen U|u, dung cu 

Mdt bdng: 200 m̂  

Dung cu, nguyen li|u: 3 tan ba sdn, 2 tan vd sdn, 
1,5 tan phdn xanh (kich eo 10 - 15 cm), 0,2 tan phdn 
gia siic, 10 kg supe lan + 1 kg urd + 1 kg kali clorua + 
1 kg duong; ehl pham gdc 1 (1 kg ehl pham 
Compost Marker chiia vi sinh vdt phdn giai xenlulo); 
ehl pham gdc 2 (vi sinh vat huu ich: phdn giai chat 
hiru CO, phdn giai Idn, sinh chat kich thich sinh 
trudng thue vdt, ddi khdng benh...). 

Budc 2: Phdi trpn, xir ly, san xuat phdn bdn huru 
CO 
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Phe phy pham chat xanh co kich 
c5 phii hpp (1,5 tan) 

Bo sung clie pham goc 1 (1 kg) 

Bo sung chat dinh du5ng(10 kg supe Idn + 
kg ure + I kg KCl + 1 kg dating) 

Dao trpn (5 -6 lan, 
cdch nhau 7 ngay), 
bo sung nude de 
luon d t̂ dp am 

35-40%) 

Phan 
hiru cff 

Phe phy pham hosit dpng cong nghiep 
truoc xir ly (2 tan v6, 3 tan ba sdn...) 

Budc 3: Phdi tr6n, sdn xudt phdn h(ru co vi sinh 

Bo sung che phdm goc 2 (I kg) 

Phan hOu co 
(1 tan) I 

Kiem tra chat lugng 

Phan b6n h&u co vi sinh 

5. Kit qua nghien ciiu su dung thay thi mdt phu phdm ba sdn bdn cho chi LDP2 t^i Khai Xudn, 
phdn dam v6 co bang phdn hiru co vi sinh san xuat tir Thanh ba, Phii Thp (2009 - 2011) 

Bang 2. Hieu qua kinh t l cua cdc miic thay thi dam v6 co bdng phdn hOu ca vi sinh, tr.d/ha 

Cong 
thiic 

CTl 
(d/c) 

CT2 
CT3 
CT4 
CT5 

Nang suat 
tah/ha 

6,01 

7,23 
7,53 
6,34 
5,92 

Thanh phan nguyen lieu (%) 

A 

10,5 

37,8 
38,5 
15,4 
5,7 

B 

49,5 

42,3 
52,3 
37,8 
39,7 

C 

40,0 

19,9 
9,2 
46,8 
54,6 

Tong 
thu 

22,27 

30,21 
32,33 
23,37 
20.79 

Tong cbi 

Chi phi 
thu hai 

9,02 

10,85 
11,30 
9,51 
8,88 

Cong 
bon 
phin 

1,26 

2,26 
1,95 
1,63 
1,32 

Pban 
bon 

3,18 

6,18 
5,74 
5,31 
4,87 

Tong 
cbi 

13,45 

19,28 
18,98 
16,45 
15,07 

Loi 
nbudn 

8,82 

10,93 
13,35 
6,92 
5,72 

Ty suat 

nhuan 

65,58 

56,69 
70,34 
42,07 
37,96 

Ghichu: Gii che blip: Loai A 5.000 dAg Loai B: 4.000 d/kg, Loai C: 3.000 d/kg. Phan ure: 8.000 d/kg, kali 
clorua: 13.000 d/kg, lin: 3.500 d/kg, phin HCVS: 300.000 d/tan. Thui hai: 1.500 d/kg; tiiui khac 60.000 d/cong, 
cong bon phan hOucovi sinh: 100.000 d/tan 

Kit qua cho bilt vdi muc bdn thay thi 25% lupng siic, 10 kg supe Idn + 1 kg ure + 1 kg kali clorua +1 
phdn dam vd co bdng 10 tan phdn huu co vi sinh (CT3) kg duong, 1 kg ehl pham compost + 1 lit dung djch 
bdn: 75 N + 33 P2O5 + 33 K2O+IO tan HCVS /ha dat khu miii EM sau 35 - 40 ngay u va dao trdn thi pĥ  
hieu qiia kinh tl cao nhat, lai 13,35 tr ddng/ha/ndm; ty phu pham se chuyin thanh phan huu ca. Khi b6 
suat lai toan phan cao nhat 70,34%. 

IV. KET LUAN VADE NGHI 

L Kit luan 

Thdng qua qua trinh nghien ciiu, thii nghiem di 
tai nhan thay vdi lupng 3 tan ba sdn, 2 tan vd sdn, 1,5 
tan phdn xanh (kich eo 10 - 15 em), 0,2 tan phan gia 

sung thim 1 kg ehl pham vi sinh vat gdc thi cd tĥ  
tao thanh 3-3,5 tan phan huru ca vi sinh thanh pham 
vdi chat lupng dam bao theo TCN. 

Sii dung mire bdn 75 N + 33 P2O5 + 33 K2O +10 
tan HCVS /ha (CT3) cho hieu qua kinh t l tdng hop 
cao, ty suat lai toan phdn cao nhdt 70,34%. 
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KHOA HOC CbNG N G H | 

2. Dl nghi 

Tiep tuc thii nghiem dien rpng san xuat vd sii 
dung phdn huu eo vi sinh tir phu pham ba sdn thay 
phan chuong vd thay thi mdt phan phdn v6 co cho 
cdy che vd mpt sd cdy trdng khde d l tdn dung phi 
phu pham sdn ed ciia dia phuong, tao ngudn phdn 
bdn khuyin cao su dung san xuat. 
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BUILDING MICRO - ORGANIC FERTILIZER PRODUCTIVE PROCESS AT FARMING SCALE FROM 
CASSAVA RESIDUE AND GREEN MATERIALS IN PHU THO AND YEN BAI 

Nguyen Thi Ngoe Binh, Le Quoc Doanh, Nguyen Van Toan 
Nguyen Thi Kieu Ngpc, Nguyen Viet Ihep, Nguyen Minh Hung 

Summary 
The research has assessed total content of N, P2O5 and KjO in waste by- products of cassava bark and 
residue, maize stems and other by-products; selection of materials, selection of parameters for organic 
fertilizer composting process andexperimental implementation of that process. The research has also 
evaluated the matureness and theafety of the organic fertilizer through basic assessment on delivery of the 
organic micro fertilizer composting process from cassava bark and residue. Results of the experimental 
reseach during 2009 and 2011 indicated that: after 35 to 40 days of composting and mixing together 3 tons 
of cassava residue, and 2 tons of cassava bark and 1.5 tons of green manure (size: 10-15 cm) and 0.2 tons of 
animal manure and 10 kg of phosphorus and 1 kg of urea and 1 kg of KCl and 1 kg of sugar and 1 kg of 
compost produce and 1 Uter of EM deodorise solution, the mixture from those by products becomes 
orgamic fertilizer. When adding 1 kg of original microorganism product, it would produce 3-3.5 tons of 
micro compost fertilizer that fits the TCN quality. Result of using micro compost fertilizer made from bark 
and residue of cassava in Khai Xuan commune, Thanh Ba district, Phu Tho province showed that usage of 
10 tons of micro compost fertilizers (according to formula 3 of 75 N - 33 P2O5 - 33 Vifi and 10 tons of micro 
compost fertilizers per ba) instead of using 25 percentage of inorganic Nitrogen gives the best economic 
effeciency with profit of 13.35 million VND/ha/year. The highest of interest rate was 70.34%. 
Keywords: Agricultural by-product, micro compost fertilizer, economic effeciency. 
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