KHOA HOC CONG NGHE

SU DA DANG CUA VI KHUAN TRONG TU NHIEN VA
SU DUNG CHO CANH TAC MOI TRUONG LOT KHUAN

TOM TAT

Saburo Matsui’

Bai viét mo ta su da dang va phong phu ctia vi khuén trong céac diéu kién khac nhau trong twr nhién, nhu vi
sinh vat duong rudt & nguoi, loi khuan cho nguoi, vi khuin trong nudc thai, lén men methane, bun hoat tinh
va vi khuén trong qua trinh @ phan hitu co & nhiét do cao. Cac vi khudn c6 loi trong tie nhién c6 thé duoc st
dung phuc vu cho huéng phat trién nong nghiép bén vitng, bao gdm: san xuat phan bon hitu co chat luong
cao bang phuong phap 0 & nhiét o cao véi nguyén lieu nhu phan stc vat, phu phdm ché bién thuc pham,
rac thai, tan du thuc vat sau thu hoach va bun thai sinh hoat. Phuong phap nay tao ra san phdm phan bén
hitu c6 chira cac vi khuén c6 loi la mot bién phap hiéu qua trong phuong thitc canh tdc méi truong loi khuin

dé phuc vu phat trién nong nghiép hitu co.

Tt khéa: Pa dang vi khuan, canh tic moéi truong loi khuan, loi khuan, néng nghiép hiu co, phan bon hitu

co, phurong phadp u ¢ nhiét do cao.

1. GI0I THIEV

Phuong thttc canh tac hitu co da duoc khuyén
khich tai nhiéu quéc gia, nhu cong déng chau Au,
My, Nhat Ban va Viet Nam. Uy ban chau Au phat
dong phuong thic canh tac httu co la phuong phap
san xudt nong nghiép khuyén khich st dung nguyén
liéu bang phuong phap ché bién ty nhién dé san xuit
thuc phdm nhdm han ché cic tic dong dén moi
truong: c6 trach nhiém hon trong st dung ning
luong va ngudn tai nguyén thién nhién; duy tri da
dang sinh hoc; bado vé can bang sinh hoc tai dia
phuong va lam gia ting do phi nhiéu cta dat dai.

Thyc hanh t6t canh tac hitu co cho thidy kho
khan 1on nhat 1a viec khong st dung phan bon vo co
va thudc trir sau bénh hai cay trong c6 ngudn goc
hoa hoc. Dé vuot qua nhimg kho khan nay, can thiét
phai tim kiém nhting giai phap thay thé.

O Nhat Ban, cong nghé ché bién phan hitu co &
nhiét do cao trong ché bién bun thai sinh hoat va rac
thai dé san xuat tap doan vi khudn c6 loi hay con
duoc duoc goi 1a vi khudn c6 ich da duoc 4p dung. Vi
khudn c6 ich tich liy trong trong phan bén hitu co,
khi boén vao dat cé tac dung bao vé cay rau mau, cay
an qud khéi su tdn coéng cia ndm, vi khudn, tuyén
tring va con trung. Viéc stt dung tap doan vi khudn
c6 ich trén dong ruong dé cai thién do phi nhiéu cta

! Tién si, Gido su danh dy Dai hoc Kyoto — Nhat Ban, Hoi
vién xudt sic ciia Hiép hoi Nudc thé gisi

*Bai viét deoe bién dich tir phién ban tiéng Anh

Nguoi dich: KS. Phan Dinh Cuong-NSO

dat trong, khong st dung phan bén héa hoc khac
biét véi viec st dung loi khuin tir don ching vi
khuén c6 ich nhw Lactobacillus species hay Bacillus
species trén rau va cay an qua bing phuong phap
phun lén 14 hay phun vao gdc, ré cay. San xuat t6 hop
cac vi khuén c6 ich nhu thé nao dé dat hiéu qua la
cong nghé quan trong va san xudt c6 hiéu qua don
chiing cac vi khudn c6 ich lai 1a cong nghé quan
trong khac.

Bai viét nay cung cdp nhimg goéc nhin vé vi
khudn, ndm, tuyén tring va con trung lién quan dén
moi trudng noéng nghiép va cac nhém vi khuén cé loi
cho viéc quan ly, st dung t6t dat canh tac, thuc phdm
an toan va chong lai cac vi khu4n, nAim méc, tuyén
tring, con trung gay hai dé bao vé cay tréng va gioi
thiéu cong nghé san xuit phan bén hiru co chat
luong cao, bing phuong phap a4 & nhiét do cao voi
nguyen lieu 1a phan sic vat, phu phdm ché bién thuc
phém, rac thai, tan du thuc vat sau thu hoach va bun
thai sinh hoat 1a mot bién phap hiéu qua cta canh tac
modi treong loi khuin dé phuc vu cho phat trién nong
nghiép hitu co.

2. VI KHUAN TRONG TU NHIEN VA LOI KHUAN CHO NGUDI

2.1. Vi khu4n trong ti nhién

R4t nhiéu vi sinh vat duoc tim thy trén trai dat,
bao gém: vi khuén, sinh vat don bao, nim méc, tuyén
trung va vi rut. Bai viét nay tap trung cha yéu vao
nhimng vi sinh vat lién quan dén stcc khdée nguoi va
san xuat nong nghiép.

Trong khi mot s6 vi khu4n va vi sinh vat don bao
cung chung song trong hé tiéu hoa ctia nguoi, nhiéu
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loai ndm, tuyén triing, vi rut 1a tac nhan gay bénh cho
nguoi va cay trong.
Bang 1. Nganh va Loai vi khudn duoc xac dinh trong

tr nhién
Nganh S6 loai duoc xac dinh
1. Acidobacteria 4
2. Actinobacteria 2000
3. Aquificae 22
4. Armatimonadetes 3
5. Bacteroidetes 500
6. Caldiseric 1
7. Chlamydiae 17
8. Chlorobi 17
9. Chloroflexi 45
10. Chrysiogenetes 4
11. Coprothermobacterota 45
12. Cyanobacteria 2654
13. Deferribacteres 14
14. Deinococcus-Thermus 45
15. Dictyoglomi 2
16. Elusimicrobia 1
17. Fibrobacteres 2
18. Firmicutes 2000
19. Fusobacteria 37
20. Gemmatimonadetes 1
21. Lentisphaerae 4
22. Nitrospirae 11
23. Planctomycetes 12
24. Proteobacteria 3000
25. Spirochaetes 94
26. Synergistetes 23
27. Tenericutes 8
28. Thermodesulfobacteria 8
29. Thermotogae 30
30. Errucomicrobia 41
Téng cong: 10.558

Bang 1 cho biét thong tin vé hé théng phan loai
Nganh vi khudn va s6 luong Loai vi khuén trong tu
nhién [1]. Vi sinh vat séng trong dat, hinh thanh he
sinh thai téng thé, tuy thudc vao cac diéu kién phi
sinh hoc va su hién dién cta chat hitu co trong dat,
luén canh tranh v6i nhau va phat trién theo xu huéng
6n dinh. Hoat dong san xuat nong nghiép luén tao ra
hé sinh thai méi trong dat tréng trot va xuat hién
cudc canh tranh moi gitta cac loai sinh vat véi nhau.
Trong céac vi sinh vat, kiém soat vi khuidn dé thuc
hién hon kiém soat nidm, tuyén tring va con trung.
Phuong thitc canh tac hiru co luén nhan manh bién

phap luan canh, tranh trong lién tuc mot loai hoa
mau dé phong ngtra viéc tich lity nhimg sinh vat c6
hai trong dat canh tac.

Theo nhitng kham ph4 méi vé Nganh vi khuin
va nhimg chinh sira, b6 sung vé Loai vi khuin thong
qua ky thuat gen, s6 ltong Nganh va Loai vi khudn
ngay cang gia tang. Cac vi khuin nay duoc tim thay &
trong moi truong dat va nudc trong tw nhién, trong
d6, Bacteroidetes, Cyanobacteria, Firmicutes va
Proteobacteria 1a nhimg nhom vi khuin chinh véi
nhiéu loai hoat dong trong cac chu trinh chuyén hoa
cac nguyeén t0 trén trai dat.

Khi nghién ctu cac vi khudn trong hé duong
ruodt ctia nguoi, mac du hau hét vi khuén ciing chung
song voi con nguodi, nhung da phat hién s6 luong
Nganh va cac Loai vi khudn gidm dang ké, thé hién
trong bang 2. Cac nhém vi khudn chinh trong duwong
rudt la Actinobacteria, Bacteroidetes, Firmicutes va
Proteobacteria. Nhitng vi khudn nay c6 chién luoc
cung chung séng trong ruot ctia nguoi (2).

Bang 2. Nganh va s6 luong Gidng va Loai vi khuidn

duong rudt ngudi
Nganh So luong | S6 luong

giong loai
2 Actinobacteria 12 28
5 Bacteroidetes 9 53
14 Deinococus-Thermus 1 1
18 Firmicutes 47 168
19 Fusobacteria 2 8
20 Lentisphaerae 1 1
24 Proteobacteria 47 111
25 Spirochaetes 1 1
26 Synergistetes
27 Tenericutes 2
30 Verrucomicrobia 1 1
Téng so 125 376

2.2. Vi khuédn duong rudt nguoi

biéu kién trong ruot nguoi thuong 1a yém khi,
yém khi khong bat budc va & day cac vi khudn luon
phai canh tranh dé ton tai. Cudi cuing, sau khi di qua
hét duong rudt, cac vi khuin tré lai moi truong dat va
nuéc. Rudt ctia nguoi 1a noi cu tru tam thoi cta vi
khuén trong suét chu ky sinh séng trong tu nhién va
chi nhiing vi khudn chon loc méi cé su ting gia vé s6
lwong. Vi khuin song trong duwong rudt nguoi canh
tranh dinh duong va canh tranh véi nhau nhung lai
song hai hoa cting nhau va véi ky chti 1a con nguoi.

Néu mot hoac mot vai loai vi khudn sinh trudng
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phat trién nhanh, sé dao 1on su hai hoa cia quan thé
vi khudn trong duong rudt, ky chu sé bi bénh. Dé giir
moi truong khée manh cho quan thé vi khuin duong
ruot, thuc phdm lén men truyén thong duoc st dung
& nhiéu quoc gia trén thé gioi. Nhiéu nguoi da biét
loai thuc phdm nao tét cho stc khée va phat trién
thuc phdm lén men truyén thong. Trong s6 cac thuc
phidm lén men truyén thong, sira chua, cai bap, dua
chuot 1én men 1a phé bién nhat. Nguoi Viet Nam da

phat trién thuc phdm lén men tir nguyén liéu ca doc
d40 nhu nuwéc mam, mam tom, mam ca... duoc san
xudt nho mot loai loi khuén thong qua qua trinh lén
men lactic. Lén men lactic duoc tién hanh béi nhiing
loai vi khu4n nhat dinh duoc mo ta trong cac bang 3,
4 va 5. Lactobacillaceae va Streptococcaceae thudc
nganh Firmicutes, trong Khi  Bifidobacteriaceae
thu¢c nganh Actinobacteria.

Béng 3. Cac loai Lactobacillus dugc xac dinh trong duong rudt nguoi

Ho: Lactobacillaceae

Giong: Lactobacillus

Loai:

L. acidophilus L. amylolyticus L. amylovorus

L. antri L. brevis L. buchneri

L. casei L. coleohominis L. coryniformis subsp. coryniformis
L. crispatus L. delbrueckii subsp. bulgaricus | L. delbrueckii subsp. lactis
L. farciminis L. fermentum L. fructivorans

L. gasseri L. helveticus L. hilgardii

L iners L. jensenii L. johnsonii
]L('@ﬁrﬁjzzgf;f:ens subsp. L oris L. paracasei

L. plantarum L. reuteri L. rhamnosus

L. ruminis L. salivarius L. ultunensis

L. vaginalis

Giong Lactobacillus thuoc Ho Lactobacillaceae, Bo Lactobacillales, Lop Bacilli Nganh Firmicutes.
Bang 4. Vi khu4n 1én men lactic trong duong rudt nguoi

Ho: Streptococcaceae

Giong: Lactococcus

Loai:

L. lactis subsp. cremoris

L. lactis subsp. lactis

Giong: Streptococcus

Loai:

S. agalactiae

S. anginosus subsp. anginosus

S. anginosus subsp. whileyi

S. australis S. bovis

S. constellatus subsp. constellatus

S. constellatus subsp. pharyngis| S. cristatus

S. dysgalactiae subsp. dysgalactiae

S. dysgalactiae subsp.

equisimilis S. equinus S. gallolyticus subsp. gallolyticus
S ga]]o]y?cus subsp. S. gordonii S. ictaluri

macedonicus

S. infantarius subsp. infantarius | S. infantis S. macacae

S. mitis S. mutans S. oralis

S. parasanguinis S. parauberis S. pasteurianus

S. peroris S. pneumoniae S. porcinus

S. pseudopneumoniae S. pseudoporcinus S. pyogenes

S. salivarius subsp. salivarius | S. salivarius subsp. thermophilus  |S. sanguinis

S. suis S. uberis S. urinalis

S. vestibularis
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Bang 5. Vi khuin 1én men acid latic trong duong rudt ngudi

Bo: Bifidobacteriales

Ho: Biidobacteriaceae

Giong: Biidobacterium

B. adolescentis B. angulatum B. animalis subsp. lactis
Lodi B. bifidum B. breve B. catenulatum

B. dentium B. gallicum B. longum subsp. infantis

B. longum subsp. longum B. pseudocatenulatum

Giong: Gardnerella

Loai: | G. vaginalis

2.3. Cung cap loi khu4n (probiotic) cho nguoi

Thay vi dung thuc phdm lén men latic, hang
ngay st dung cac vi khuén latic don dong dang tr&
nén phd bién & nhiéu quoc gia trong d6 c6 Nhat Ban,
cac nuoc chau Au va My. Hang ngay, stt dung vi
khudn “t6t” nay duoc goi 1a cung cap loi khuén, giup
6n dinh quan thé vi khuin trong duong ruot va tao
diéu kién tiéu hoa tot cho nguoi.

Sy tuong tac gitta vi khudn duong rudt va ban
than con nguoi, ngay nay duoc goi la chién luoc khoa
hoc vé duoc phdm voi danh tir chuyén mon 1a hé
théng mién nhiém va hé thong tiéu hoa khoe manh.
Nhiéu qudc gia phat trién va san xudt nhanh véi sé
luong 16n loai thuc phdm méi tir cac vi khuin
probiotic 4p dung cong nghé 1én men latic v6i tén goi
1a thuc phidm chitc nang c6 chtc ning méi nhu mién
dich, tiéu hoa va nhiéu dac tinh tot khac.

3. VI KHUAN TRONG NUGC THAI, BUN THAI, PHAN HOY HOU
CO VA BUN HOAT TiNH

3.1. Vi khuén trong nudc thai
Bang 6. Nganh vi khuin cht yéu tim thdy trong nuéc

thai
Nganh S6 luong
loai duoc
nhan dién
1 Acidobacteria 4
2 Actinobacteria 2000
5 Bacteroidetes 500

9 Chloroflexi 45

12 Cyanobacteria 2654
18 Firmicutes 2500
19 Fusobacteria 37
22 Nitrospirae 11
24 Proteobacteria 3000
Téng cong: 10.251

Nudc thai chita phan va nuoc tiéu clia nguoi sau

tiéu hoa, trong d6 c6 mat hau hét cac nhém vi khuin
duong ruot da duwoc tim thdy nhu Actinobacteria,
Bacteroidetes, Firmicutesva Proteobacteria.

Moi truong trong cac hé thong nudc thai thay déi
dang ké d6i voi cac vi khudn duong ruot. SO luong
Nganh vi khu4n duong rudt gidm, chimg t6 moi truong
nude thai khong phit hop d6i véi vi khudn duong ruot.
Mot diéu thu vi duoc phat hién 14 c6 nhém vi khudn
moi xuat hién trong nuoc thai, nhung khong tim thay
trong duong rudét nhu Acidobacteria, Chloroflexi,
Cyanobacteriava Nitrospirae (Bang 6) [3].

3.2. Lén men metan

Bang 7. Vi khu4n metan va vi sinh vat don bao phan

hily buin thai

1 Acidobacteria

5 Bacteroidetes

9 Chloroflexi

18 Firmicutes

23 Planctomycetes

24 Proteobacteria

25 Spirochaetes

26 Synergistetes
Linh vuc: Archaea
Gioi: Euryarchaeota
Nganh: Euryarchaeota
Bo: Methanomicrobia
Lop: Methanosarcinales
Giong: Methanothrix

Anaerolineaceae
Clostridiales

Trong cac nha may xit Iy nuédc thai, 1én men
metan phan hay chat thadi duoc dién ra. Mot vai
nhém vi khudn va vi sinh vat don bao c6 vai tro quan
trong trong lén men metan duoc mo ta trong bang 7
[4]. Qua trinh phan hay chat thai hitu co dién ra
trong diéu kién yém khi bit buoc dé sin xuat ra
metan va phan hdy chat hitu co. Vi sinh vat tham gia
qua trinh 1én men metan cé nhitng tinh chat dac biét
dé thich tng véi méi truong yém khi bat buoc. Vi
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sinh vat lén men metan duoc tim thdy giong véi vi
khu4n duong rudt nguoi, chiu diéu kién yém khi bat
buoc (Bang 7).

a. Phan hitu co (phéan 1) chat Irong cao

Yéu t6 cha chét trong phuong thic canh tac
nong nghiép hitu co st dung phan bén hitu co chat
luong cao 1a phai can déi 3 yéu to dinh duong da
luong chtt yéu 1a dam, lan, kali va tiép dén la cac
duong chat trung luong Ca, Mg va S. Tuy thuoc vao
nguon nguyén liéu 1a chat thai hiru co, mot sé phan
con chtra cac duong chat vi luong quan trong nhu Cl,
Si, Fe, Zn, Cu, B, Mn, Ni va Mo. San pham ctia nobng
nghiép httu co hidp dan nguoi tiéu dung, vi ly do c6
vi ngon hon do c6 sy déng goép clia cac duong chat
da, vi lwong can doi trong phan hitu co st dung. Véi
stt hé tro ctia phan hitu co chat lwong cao, phuong
thitc canh tac nong nghiép hitu co bén vimg c6 thé
thuc hién duoc. Phan bén hitu co chit luong cao,
ngoai cac chat dinh duong vo co, hiru co, phai chia
thém cac hop chat hitu co can thiét nhu mun, hop
chét humic va acid fulvic. Phan hitu co G chua chin
(chua hoai), khong c6 cac hop chat hitu co can thiét
nay. Cudi cung, phan boén hitu co chat lugng cao con
phai chtra cac vi khudn "tot" ¢6 loi cho sinh truéng va
bao veé cay trong khoi bi vi sinh vat gay hai tin cong.

Trong qua trinh 1én men chat thai hiru co nhu
rac thai, bun thai, phan suc vat va phu phim trong
trot c6 su tham gia ctia nhiéu vi khudn hiéu khi va
yém khi tuy tién. San phdm sau lén men cudi cung
chtta mot lwong 1on céc vi khu4n song va bao tir ctia
vi khu4n hiéu khi, yém khi tuy tién va day chinh 1a
thanh phan vi khuin "tot", vi khuén c6 ich ctia phan
bon.

b. Bun hoat tinh (Activated sludge — AS)

Nuéc thai duoc xit Iy trong cac nha may bang
phuong phap truyén thong, sit dung bun hoat tinh.
Bun hoat tinh 3 duoc st dung hang tram nam nay
trén thé gioi va 1a ha tang co s& vé vé sinh chd yéu
cho con nguoi. Bun hoat tinh chta vi sinh vat hiéu
khi, yém khi nhu vi khuén, vi sinh vat don bao, nim
va sinh vat nguyén sinh. Bun hoat tinh hing ngay
nhan mot luong 16n vi khuén thai ra tir khu dan sinh
duoc mo ta trong bang 6, c6 kha niang phan hay chat
hitu co ctia phan nguoi, nudc tiéu va nhiéu loai hop
chét hiru co khac, gdm ca cac hop chat carbohydrat,
dau an tir ché bién thyc phim, protein va cac chat

héa dau... Thanh phan vi sinh vat cia bun hoat tinh
thay d6i theo thanh phan ctia nuéc thai va tiy thudc
vao céc loai nudc duwoc thai ra tir cac thanh phd. Néu
bi 1an v6i nuéce thai cong nghiép, chit luong nudc
thai c6 thé thay déi theo thanh phan ctia nuéc thai
cong nghiép.

Su thay ddi theo mua ctia nudc thai co thé xay ra
do su thay déi cta cac loai thuc phdm. Vi tri ctia cac
thanh pho khac nhau tiy theo sw khac biét vé khi
hau va diéu nay ciing c6 thé lam thay déi chat luong
nuoc thai do cac loai thuc phdm tiéu thu khac nhau.
Tuy nhién, trong s6 nhitng thay d6i va khac biét do,
thanh phan vi sinh vat cot 16i ctia bun hoat tinh luén
l1a t6 hop chung (Bang 8) [5].

Béng 8. Cong @éng vi khudn chinh ctia than bin
hoat tinh trong nha mdy xtt Iy cac nguén nuéc thai
khac nhau

Acidobacteria
1. Actinobacteria
5. Bateroidetes
9. Chloroflexi
16. Emlusimicrobia
18. Firmicutes
20. Gemmatimonadetes
22. Nitrospirae
23. Planctomycetes
24. Proteobacteria
30. Verrucomicrobia

4. V1 KHUAN TRONG PHAN U 0 NHIET B0 CAO

Khi 1én men hiéu khi bun thai, gdm bun thai ti
cac bon lang va bun hoat tinh ton du, c6 thé thiy
dién thé sinh thai ctia cac loai vi khuédn trong qua
trinh lén men (Hinh 1) [6, 7], trong do6 bun thai kho
(bun thai da kht nudc) chita Actinobacteria va
Firmicutes vé6i s6 luong twong doi it. Cé nhiéu dang
vi khuin khac trong bun thai. O giai doan gitra cta
qua trinh 1én men, khi nhiét d6 tang lén trén 90°C,
cting voi cac vi khuin chiu nhiét nhu Deinococcus-
Thermus, Thermotogae, Bacillus tré thanh thanh
phan vi khudn chinh. Sau giai doan nhiét do cao,
nhiét do khoi G giam thap tir tir dén nhiet do moi
truong, Actinobacteria sé phan hiy nhimg chat hiru
co con lai, gom ca vo té bao cay trong. Trong giai
doan cudi cing ctia qué trinh G, Actinobacteria va
Bacillus1a cac giong vi khuén chiém da so.
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Middle of Final stage of
Dewatered ¢ :
fermentation fermentation
Sludge
Others 15%
Firmicutes Actinobac:teriaothers 34%
Bacillus
4% 9%
Others 87% /

Actinobacte:
3%

Hinh 1. Dién thé sinh thai c4c loai vi khu4n trong qu4 trinh 1én men bun thai

Ghi chit. Dewatered Sludge: Bun thai di khir nuoc; Middle of Fermantation: giai doan gitta quad trinh u;
Final stage of fermentation: Giai doan cudi qué trinh lén men.

Phuong phap 1én men nay duoc goi la phuwong
phap  phan hitu co & nhiét do cao, trong d6 vi khudn
hiéu khi tham gia hoat dong tir giai doan dau dén giai
doan cudi. Sy phan hty cac chat hitu co nhu
carbonhydrate, lipid va protein, téa nhiét lam néng
khoi G va ting nhiét do lén téi trén 90°C tai trung tAm
khéi @ va phat thai hoi nuéc néng ra ngoai khong
khi. Néu kiém soat tot, nhiét do & trung tam khéi a
c6 thé len toi trén 100°C. Vi vay phuong phap nay
duoc goi 1a phuwong phap u phan hitu co nhiét do cao
[6, 71.

biéu kién ton tai cta vi khudn thay di manh
meé trong qua trinh @ phan. Céac vi khuén di duong
phai d6i mat véi nhitng diéu kién ton tai khac nghiet
hon, trong khi nhiét do cao va thiéu nuéc 1a nhitng
diéu kién khong thuan loi dé vi khudn yém khi ton
tai. Bang 9 cho biét Deinococcus-Thermus,
Tenericutes va Thermotogae 1a cac vi khuin chiu
nhiét cao, chiu nhiét trung binh, séng sét duoc trong
diéu kién @ phan hitu co & nhiét do cao. Mac du nhiét
d6 1 cao véi hoi nuéc nong téa ra va thuong xuyén
duoc cap khi, nhung van tim thay mot vai vi khu4n
yém khi. Diéu d6 cho thdy, qua trinh lén men yém
khi ciing dang xay ra trong moi truong vi mo cua
khoi 4. Nhitg san phdm ctia nha may phan boén hitu
co 1 & nhiét d6 cao da duoc phé bién rong rai & Nhat
Ban va co uy tin cao d6i v6i nguoi nong dan va khach
hang canh tac nong nghiép hitu co. Ngudn nguyén
lieu st dung cho san xuat phan hitu co 1a chat thai
hiru co nhu bun lang nuéc thai, rac thai thanh phd,
rac thai tir cac cho thuc phdm va bun thai tir cAc nha

may ché bién thuc phim...

Bang 9. Vi khu4n chinh trong phan 1 tir bun théi a &
nhiét d cao

2 Actinobacteria

5 Bacteroidetes

9 Chloroflexi

12 Cyanobacteria

13 Deferribacteres

14 Deinococcus-Thermus

18 Firmicutes: Thermus thermophilus

22 Nitrospirae

24 Proteobacteria

25 Spirochaetes

27 Tenericutes

29 Thermotogae

30 Verrucomicrobia

5. KET LUAN

Trong tu nhién, tap doan vi khuin rat phong pha
va da dang, trong d6 c6 nhiéu vi khuan cé loi cho
huéng phat trién nong nghiép bén vimg. Céac vi
khuén c6 loi c6 thé duoc khai thac trong ché bién
phan hiru co chat luong cao tir nhiéu loai chat thai
hitu co khac nhau bang phuong phap @ & nhiét do
cao. Phan hitu co chat luong cao tir phuong phap ché
bién nay duoc st dung cho cay trong la mot bién
phap htu hiéu trong phuong thitc canh tac moi
truong loi khudn dé phuc vu cho sian xuit nong
nghiép hiru co. Viéet Nam v6i nguodn chat thai hiru co
hitu co rat doi dao cé diéu kién thuan loi dé phat
trién canh tic moi truong loi khuan.
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DIVERSITIES OF BACTERIA IN NATURE AND THEIR UTILIZATION FOR PROBIOTIC
ENVIRONMENTAL FARMING

Saburo Matsui!

1Ph.D., Emeritus Professor, Kyoto University, IWA Distinguished Fellow

Summary

The paper describes bacterial diversities in different environments in nature, such as bacteria in human
intestine, probiotics for human, bacteria in sewage, methane fermentation of sewage sludge, activated
sludge, and bacteria during the hyper-thermophilic composting. The beneficial bacteria in nature can be
utilized in the approach of developing sustainabe agriculture, including the production of high quality
compost by using the technology of hyper-thermophilic composting applied to animal dungs, by products
from food processing, garbage, harvest residues and sewage sludge, etc. This method which produces
organic fertilizer products containing beneficial bacteria is an efficient technique in the probiotic
environmental farming for developing organic agriculture.

Keywords: Bacterial diversities, hyper-thermophilic composting, organic agriculture, organic fertilizer,

probiotics, probiotic environmental farming.
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