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I. KHAI NIEM
- Sinh vat dat 1a nhig sinh vat sOng trong dat, c6 th€ 1a sOng sudt
doi trong dat, hodac sOng tam thoi trong thdi gian nhat dinh trong dat
- Sinh hoc dat 1a mOt mén khoa hoc di nghién clu vé hoat d0ng sOng
cUa cac sinh vat sOng trong dat.
Thé gidi sinh vat dat rat da dang va phong phu. Chiing 1a nhitng nhém
sinh vat nhin thdy duoc va khong nhin thdy dugc bang mat thuong.
Nhém sinh vat nhin thdy dugc dugc x€p vao nhém dOng vat dat, dé
1a: giun dat, cuOn chiéu, rét, du trung sau bo, nhén dat, ki€n dat, moi
dat, ong dat, ve, bét, sdu bo bac thap khong canh, dOng vat thin mém
gidp xac can, cac ludng thé, bo sat, mOt sO thii va dOng vat gam nhal




pdét,d gilfa cac hat dat, 16p nudc it Gi la cd mot thé gidi

uatrung roi, tring dé gidy, tring cO, tring bao tU, tring amip...

_ Cl‘ngsmh vat nay trudc kia ngudi ta xép vao nhom dOng vat dat, dén

nay dugc x€p sang nhém riéng goi 1a nguyén sinh dOng vat dat, vi nhom
nay mOt sO c6 co quang hop.

Ngoai hai nhém trén con c6 cd mot thé gidi sdi dOng trong dat,

chiing 1a nhém quan trong nhat, nguOi ta goi 1a vi sinh vat dat.

Vi sinh vat dat bao gOm nhiéu nhém khac nhau: Virus

xa khudn, ndm, tdo...
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Il. VI SINH VAT PAT

2.1. Nhitng giong vi khuan quan trong thuong gap trong qﬁt
Bang 1: Giéng vi khuan quan trong thudng gap trong dat

Tén gibéng vi
khuan

Nhiing dac diém quan trong

Chromatium

Yém khi, mdi truOng giau chat htu c0o, c6 H,S

Rhodospirillum
Rhodopseudomon
as

Yém khi va yém khi tuy ti€n, méi tr-udng giau
chat httu c0, c6 thé quang hgp dugc.

Nitrosomonas
Nitrobacter

Hinh que, dinh d-uOng hda nang, oxy héa NH,
thanh NO, va NO, , hao khi va hao khi tuy tién.

Thiobacillus

Hinh que, dinh du@ng héa nang, oxy héa hgp chat
chUa S hay chat kh ch(ra S, yém khi tuy ti€n

Hydrogennomona
S
Methanomonas

Hinh que, dinh duGng hoéa nang, ldy nang luong
tU oxy héa hydrogen, oxit cacbon, métan




‘Canlobacter
Gallionella

Hinh que, Gram dm, sOng trong nudc, ndi theo
mat nu'dc, bam vao tan du thuc vat, oxy hda sat.

Siderocapsa
Ferribaterium

Hinh que, hinh cau, hinh chuy, 1a nhiing vi khuén
chuyén hoa sat.

Pseudomonas
Acetobacter

Hinh que, bau duc, hdo khi, thu-Ong san sinh
cac sac tO tan hodc khong tan trong nudc.

Vibrio, Cellvibrio

Hinh xoan, hinh dau phdy, hdo khi hodc yém

Spirillum khi, phan huy xenlulo, khtf SO, thanh H,S .
Azotobacter, Hinh c&u, hinh que, hao khi, cO dinh nito phan tUr
Rhizobium tu’ do hoac cOng sinh

Chromobacterium,
Agrobacter

Hinh que, hoai sinh hay ky sinh, hao khi tuy ti€n




Achromobacter,

Hinh que, Gram am khong sinh nha bao, 1én men

Flavobacterium hydratcacbon, hao khi

Escherichia, Hinh que, Gram am, hdo khi hodc yém khi tuy
Proteus, tién, 1én men hydratcacbon.

Aerobacter

Micrococcus, Hinh cu, hdo khi hodc yém khi tuy vao loai,
Sarcina Gram duong khong sinh nha bao.

Brevibacterium

Hinh que, Gram d-uong, hdo khi, yém khi tuy
tién

Streptococcus, Hinh cau, hinh que, yém khi dén vi yém khi.
Lactobacillus

Corynebacterium, |Hinh que, hinh chubi xoan, Gram duong, hdo
Cellulomonas khi hoac hao khi tuy tién.

Clostridium, Hinh que, Gram d-uong sinh nha bao, hég khi,
Bacillus yém khi, cO dinh N,, phan huy cac chat kho

tan.




" 2.2. Nhiing giéng xa khuan quan trong thudng gap trong dat

Bang 2: Giéng xa khuan quan trong thuong gap trong dat

Tén giOng xa khudn

Nhiing dac di€m quan trong

Actinomyces, Bacterionema

Hao khi, hinh canh cay, d6t xoan canh,
phan huy chuyén héa chat htu co

Actinoplanes,
Amorphosporangium

Hao khi, hinh canh cdy hodc d6t xoan
cong, phan huy chat hliu co.

Streptosporangium, Streptomyces

Hao khi, hinh xoan thua, Ixoén cong,
phan huy chuyén héa chat htu co

Cellulomonas, Jonesia

Hao khi, hinh xo08n, d6t xoan chum,
phan huy chuyén hoéa chat hitu co

Dermatophilus, Geodermatophilus

H3o khi, dOt xoan day, dot ;coén chum,
phan huy chuyén héa chat hlu co.




Hao khi, hinh dot xoan cong, dOt xoan
sao, phan huy chuyén héa chat h{tu co

Micromospora, Microbispora

Hao khi, d6t xoan sao, phan huy chuyén
héa chat h(tu co.

Nocardia, Actinopolyspora.

HaAo khi, hinh d6t xoac day, dot X0ac sao,
phan huy chuyén héa chat htu co

Pseudonocardia

Hao khi, hinh d6t xoan chim, d6t xoac
cong,phan huy chuyén héa chat hiu
cO.

Mycobacterium

Hao khi, hinh xoan chum qua, Xoan Gc,
phan huy chuyén héa chat hitu co

Caryophanon, Actinosynoema

Hao khi, d6t xoan 6c chum, phdn huy
chuyén héa chat httu co




| _:_ 23 Nhitng giong Nam quan trong thuong gap trong dat

Bang 3: Giong Nam quan trong thuong gap trong dat

Tén giOng xa khuan

Nhiing dac di€m quan trong

Actinomyces, Bacterionema

Hao khi, hinh canh cdy, d6t xoan canh,
phan huy chuyén héa chat htu co

Actinoplanes,
Amorphosporangium

Hao khi, hinh canh cdy hodc d6t xoan
cong, phan huy chat h{tu co.

Streptosporangium, Streptomyces

Hao khi, hinh xoan thua, xoan cong,
phan huy chuyén héa chat htu co

Cellulomonas, Jonesia

Hao khi, hinh x0an, d6t xoan chiim, phan
huy chuyén hoa chat htu co
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ermatophilus,
Geodermatophilus

Hao khi, d6t xoan day, d6t xoan chum,
phan huy chuyén héa chat hliu co.

Frankia

Hao khi, hinh d6t xoan cong, dOt xoan sao,
phan huy chuyén héa chat hitu co

Micromospora, Microbispora

Hao khi, d6t xoan sao, phan huy chuyén
héa chat htiu c0.

Nocardia, Actinopolyspora.

HAo khi, hinh dét xoac day, dot X0an sao,
phan huy chuyén héa chat hltu co

Pseudonocardia

Hao khi, hinh d6t xoan chim, d6t xoan
cong, phan huy chuyén hoéa chat hiu co.

Mycobacterium

Hdo khi, hinh xoan chum qud, xoan Oc,
phan huy chuyén héa chat hltu co

Caryophanon, Actinosynoema

Hao khi, d6t xoan 6c chum, phan huy
chuyén héa chat htru co

11




~ 2.3. Nhitng giong Nam quan trong thudng gap trong dat

Bang 3: Giong Nam quan trong thuong gap trong dat

Tén gion » :
giong Nhung dac diem chinh
Nam ;
Zygomycetes SOng hoai sinh, Ua am, giau h(fu co, 1én men tinh bOt
Rhizopus Ua am, gidu hitu co, phan huy co chat manh, chui t° cao
Ascomyces Ua am, phan huy manh co chat, chui d-udc t° cao

Basidomycetes

ky sinh trén cdy hoa thdo, phan huy manh xenluld, lignhin

Penicilium

Bac cao, -Ua am, phan huy manh hop chat htu co

Asymmetrica

phan b0 rat rOng, phan huy chuyén héa manh hgp hltu co

12




| Bac cao, ua &m, phan huy manh chat hitu co chla tamin

Song ky sinh hodc bi€u sinh, phan huy manh xenluld

| Trichoderma

Phat tri€n nhanh, phan huy manh xenluld, lignhin

Cladosporium | SOng hoai sinh hodc ky sinh y€u trén tan du- thuc vat.
Alternaria Ua am, phan huy chuyén héa manh chat h{tu co trong dat
Mucor Ua &m, chui t° cao, phét tri€n nhanh, phan huy chat hita CI




2.4. Nhu’ng giong Tao quan trong thuong gap

. -Bang 4: Giéng Tao quan trong thuong gap trong dat, trong nuéc

Tén giéng Tao

Nhiing dac diém quan trong

Cyanophyta- Tdo lam

O nudc ngot, sdn phdm quang hgp la
glicogen, song cong sinh vai béo hoa dau,
cO dinh nito phan tu.

Chlorophyta- Tao luc

O nudc Ig, sdn phadm quang hop la tinh bot.

Xanthophyta- Tdo vang

O nuéc IQ,,sén pham quang hgp la leucosin
va cac chat dau

Bacillariophyta-Tao cdt

O nuéc man, san pham quang hop la dau, mé

14




O nudc man, sdn phdm quang hop 1a tinh bot

| n_()phyta- Tdo mat | O nudc man, san pham quang hgp 1a Paramynon

Chrysophyta- Anh vang | O nudc man, sdn ph&m quang hop 1a leucosin

Pyrrophyta- Tdo gidp | O nuéc man, sdn ph&m quang hop 12 tinh bot

Rhodophyta- Tao do O nu6c man, sdn phdm quang hop 1a tinh bot

Charophyta- Tdo vong | O nudc man, sdn phdm quang hop 1a tinh bo




. PONG VAT PAT
1. PINH NGHIA

Pong vat dat Ia nhom sinh vat dat co kich thudce 16n,
mat thudng co thé nhin thay va c6 thé cam nam dugc
chiing mot cach dé dang.

PéE ton tai dugc, tUr nhiig co thé mém mai cla ching
dan dan duoc hinh thanh 16p vo boc ngoai, nham bao
vé co thé va chong mat nudc. Bong vat dat co tinh dac
thu 1a nhiéu kha nang di cu tich cuc, thich nghi chuyén
van trong moi truong dat, ching Igi dung cac khe, ké,
khoang nut G trong dat dé di chuyén co thé.
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—  Co0 hai nhom dong vat dat di chuyén theo ki€u khac
nhau; Nhém tu dao dé di dong; hoac theo phuong
thtre thu dong, tdrc & bién hinh thai ciia minh co gién
sao cho hap ly véi kich cd khe hé ctiia dat. O déng vat
dat con c6 nhiéu hudng thich nghi véi moéi trudng
sOng qua cac hoat dong di cu ngay dém, di cu theo
mua, di cu theo dd sau va theo bé mat dat. Ching co
khd nang tim va chon noi séng c6 diéu kién thich hop,
hoac c6 khd nang thay doi cac khd nang hoat dong va
tap tinh séng dé thich Ung v4&i moi truong mdi. Ngoai
ra, nhém dong vat dat con song tap doan, co6 ky luat
nghiém nhu kién, ong, moi.

— POng vat dat hap thu cac chat dinh dudng trong dat.
Ngoai ra, ching con an thlc an mong nuéc va xac cac
Vi sinh vat.

17



SR

OAI DONG VAT DAT



huyén theo kiéu thu dong, ca thé nhd.
in hinh uén khic, c6 thé trudn theo cac khe,
oang ké ha cua dat.




un dat di chuyén theo ki€u chd dbéng dao hang
~ bang cach nuot dat vao bung, sau doé thai ra phia
sau. VO cao thé giun ludn luén cé dich nhon dé dé
chuyén dong, dong thoi giun con cé kha nang co
that co thé dé ép dat chat lai va ma duong di.

mr/;")/




'va kién dat

g c6 canh song tap trung thanh bay, cé to
hic kha cao trong quan thé. Chiing dung dau va

nhiing doi chan dé cao dat.




g0ai dugc phul 16p vO rat clng, ddu nhon, bet dé xic dat
va dao bdi dat.




IV. NGUYEN SINH DONG VAT
1. DAC PIEM

\/ong doi clla nguyén sinh dong vat gobm 2 pha :

Pha hoat dong. Trong pha nay chiing co thé di
chuyén, sinh trudng phat tri€n

Pha ngu nghi (pha hinh thanh nang xac): Trong giai
doan nay chiing bat dong.

Nang xac duoc hinh thanh theo qua trinh sau: té bao
hinh thanh nén moét vé boc day. V6 boc bao vé té
bao, chéng lai nhiing diéu kién bat loi bén ngoai
nhu nhiét d0, su kho can, do chua, kiém, hoat
ddng cua men...
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2. CAC LOP NGUYEN SINH PONG VAT

* Theo hinh thai:

1) LAp Sarcodina hay Rhizopodes (chan gid)

Nhém nay gom nhiing nguyén sinh déng vat c6 kha
nang hinh thanh chan gia & giai doan trudng thanh.

2) LOp Mastigophora hay Flaglles (c6 roi) di ddng nho
roi, nhung & mot so loai di dong theo ki€u amip.

3) LGp Spozoa hay Sporozoaires (trung bao tu) chi ky
sinh khdng cé y nghia gi doi véi sinh hoc dat.

4) LOp Ciliophora hay Cilies (c6 ti€m mao), Nhém nay
rat dac biét, di ddng bang tiém mao.

24



* Chia theo dinh durong :

1) Nguyén sinh dOng vat quang hop:
Nhimng Jiguyen sinh dOng vat nay co sac tO quang hgp

khuyech tan hay dinh vl. Vai tro trong thuc t€ cua nhom nay
rat han ché. Glong thuong gdp 1a Euglena.

2) Nguyén sinh dOng vat di dudng:

Chung sOng nho nhUng hop chat h(tu cO tan trong nguyen sinh
chat. Nhom nay gbm hau hét c4c loai c6 1ong va mOt sO c6
tien mao.

3) Nguyén sinh dOng vat dinh duGng theo ki€u dOng vat
(holozoiques)
Loai nguyén sinh dOng vat nay chi€m Phan 16n trong nguyen
sinh dOng vat dat Chung dOng hoa nhung hat nhO cUng va
cac loai vi sinh vat ma chU yéu la vi khuan, nam men, tao va
mOt sO nguyen sinh dOng vat khac. Nhom thu’dng gap la
nh(ng nguyén sinh d0ng vat co tién mao

25



* Theo hé hap

1) Nhom Geohydrobionte:

La nhimg nguyén sinh ddng vat séng trong cac khoéi nuéc
va mang nudc trong dat. Chang la nhiing sinh vat thuy
sinh s6ng trong nudc cla dat. Chiing hé hap bang oxy
hoa tan trong nudc. Dai dién cho nhém hé hap ki€u
nay la Trung banh xe Habrotrochapusilla mimetica.

2) Nhom Geoatmobionte:

La nhiing nguyén sinh ddng vat dat hdé hap nho oxy tu do
c6 trong cac khe dat. Pai dién cho nhém ho hap nay la
giun tron Nematoda.

26



1 - Trung amip (Amoeba polypodia) 4 - Trung ba
tetraodon)

2 - Trung chan gia c6 vo cung (Cyclopyxis ka

3 - Trung roi (Monas vivipara)



CHUONG 2 _
MEN TRONG DAT

1. MEN TU HE VI SINH VAT PAT

" Bang 2.1. Anh huéng cla cdc chét vii vao dat dén ham luong
saccharoza (Kiss-1957)

CO chat bat 1 bat 2
Ham luong tuong doi Ham luong tucng doi
(%) (%)

DPoi ching 100 100
Saccharoza 0,5% 152,3 119
Saccharoza 1,0% 164,6 162,8
Glucoza 0,5% 111,5 94,2 4
Glucose 1% 118,4 104,7
Pepton 0,5% 105,3 100
Pepton 1% 105,3 i




dién

(Hofnann, 1962)

1g s iccharaza va s6 luong vi khudn trong 2 phau

52

Vi khudn, | Ham luong saccharoza, %
106
7.3 6,6
10-20 7.1 6,2
20-40 4,1 4,2
7,06 6,4
10-20 6,2 6,2

3,8




2. MEN TU HE CAY TRONG
Bang 2.3. Hoat tinh men cho dat thuong va dat
viing ré cila mét s6 loai cdy khdc nhau
(Kozlov, 1964).

Peroxydaz o hleno Dihydrogena | SO luong Humus
 tone o 7a® VSV 10%g %
PDat| Rh | bat |[Rh | bat | Rh | Pat | Rh |Pat| Rh
Festuca sp 2 6 3 7 360 525 57,4 874 | 3,31 d 1
Aneurolipidiu 1 3 4 3 270 | 472 | 161,5 | 506, | 1.8 1 S
Tanacetum sp 3 4 1 2 267 390 | 2065 | 374, | 5.4 [
Stipa sp ) 3 3 3 210 | 360 | 106,1 | 139, | S22
(a): ml dung dich i6t 0,01N Rh:Vungré  (b): pH/24 hig dat

30




3. TRANG THAI MEN TRONG PAT

- Men tU do:
Pay 1a nhling men ngoai bao hoac ndi bao dudc gidi phong
sau khi t€ bao bj tu titu. Men & dang tu do tOn tai khong lau
vi n6 dé bj phan gidi sinh hoc.
- Men hap phu trén cac keo dat va cac keo hitu co:

Men hap phu trén keo v6 cO hay keo h{tu co d3 han ché
phan nao hoat tinh clla men nhung mat c6 1gi 1a bao vé
duoc men khoi nhirng tdc dOng khac.

Men cUa nh{ng t€& bao chét hay cla nhitng mau t€ bao
(Fragments cellulaires)

31
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A TRINH PHAN GIAI XENLULO

____H'é{ng nam c6 khoang 30 ty tan chat h{iu co dugc cay
xanh tong hop trén trai dat. Trong s nay co téi 30% la

mang té bao thuc vat ma thanh phan chu yéu la

xenluld. Ng-0i ta nhan thay xenluld chiém trén 90%

trong bong, 40-50 % trong go.



isaccarit —» monosaccarit (gluco)

Vonbid ik 1 ralisn
lmnm
Tonbil i e meadisn

Frooai1-4 i phconas Faalo & i1-4 i pnconass

Chpmmeir
I'.!

Cac ohminss clmbingdn

Streptomyces. Aspergillus, Peni_cilliUm,__



3. SU' PHAN GIAI XILAN

La mot hop chat hydratcacbon phan bo rat rong trong tu
nhién. Xilan ch(ra nhiéu trong xac thuc vat. Trong rom
ra xilan chiém 15-20%, trong ba mia 30%, trong go
théng 7-12%, trong cac loai cay la rong 20-25%.

Xilan la mot loai hemixenlulo, xilan khéng giong xelulo vé
cau truc, vé ban chat. Phan ti xilan c6 cau tao bdi cac
don vi c6 goc B.D.xilo, lién két véi nhau bang cac day
noi 1- 4 glucozit.
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Zlanhioza + Xiloza

*




. PHAN GIA| PECTIN

- Pectin la loai polygalacturonic, mot hop chat cao phan tu
cau tao bdi cac goc axit.D.galacturonic (mo6t phan dugc
methyl hod). Cac goc nay lién két véi nhau nhd day noi
a.1- 4 glucozit. Pectin c6 ban chat gluxit. Chiing c6
nhiéu trong quad, cU, hat va trong than thuc vat. Trong
thuc vat pectin c6 mat & dang protopectin khong tan.

- Vi sinh vat phan giai pectin:
Bacillus subtilis, Bacillus nesentericus, Bacillus macaras,

Bacillus polmyxa, Mucor stolinifer, Fusarium
oxysporum, Botrytis cinereum.Clostridium

38



- Co' ché phén giai:

Vi sinh vat phai pectin nhd cé men protopectinaza bién
protopectin khong tan thanh pectin hoa tan.

Pectin hoa tan la polisaccarit duoc tao nén ttr cac goc
axit.a.D.galacturonic.

Céac goc nay dugc két hap véi nhau bang moi lién két 1- 4
glucozit. Mach nay dugc goi la axit poligalacturonic hoac axit
pectit. MOt s6 cac nhdm cacboxyl cla axit dugc lién két véi
ruou metylic.

Dudi tAc dung cla enzym pectaza cac goc metyl sé bj loai tru.
Rugu metylic va axit pectic tu do sé dugc hinh thanh. Axit
pectic tu do sé cho mudi tlc la pectal va axit pectic tu do du-
i tac dung clia enzym polygalactaronaza sé€ bi phan giai dé
cho cac axit.D.galacturonic.

39




HAN GIAI LIGNIN (LIGININE)

- Cong thuc lignin 1a C,H,,0,..

~ _ Visinh vat phan giai lignin:

Basidomycetes (pha hoai go), Polysitctus
versicolor, Stereum hisutum,Pholiota, Clytocybe,
Lenzites, Trametes. Pseudomonas,
Flavobacterium, Agrobacterium.

CH,OH (|3H20H
ClH C|F
(LlH CH
: OCH, : CH30©\ oct ::. -
i . i
R-Tu coniferilic R- 1T u p.oxixinnamic 7




nguyén thé nguoi ta cho rang cé su ton

i cla cac cau truc dehidro izoieugenol

OH CH,OH
0 N o (|:H —

O CH - CH - CH,0OH
= OCH, \ /
CH=CH - CH,

Axit ferulic Mét @t n cfialinhin nguy2n thO



Axit vanilinic

Y

Demetyl hoa

AXxit protocatechic

Axit xinapic

Cat ngan nhanh

Axit p- cumaric

\4

AXit p- oxybenzoic

Y

AXxit protocatechic

bén oxy
L hoa
AXit xireic
Hydroxy hoa
\4
Axit gallic
»| Catvong <

Axit B-ketoadipinic
AXit xis -xis- muconic

Semialdehyt a - hydroxy -6- cacboxymuconic

A\

Vo cO hoa




6. SU'PHAN GIAI TINH BOT

‘inh bot gom hai thanh phan khac nhau: amilo
(amllose) va amilopectin (amylopectine). Amilo
thuong chiém khoang 15 -27% trong luong tinh
bot cua thuc vat. Amilo la nhiing chu6i khong
phan nhanh dugc cau tao bang cac goc
a.D.glucopirano, lién két v4i nhau bang day noi
1-4 glucozit. Amilo tan trong nudc néng.

Amilopectin chtra tur 0,1 -0,8% P:Os. D6 la mot
chuoi phan nhanh cau tao b0| cac goc
a.D.glucopirano, lien két véi nhau bang gay noi
1- 4 va 1- 6 glucozit. Amilopectin nhu- mot loai Xi
mang, co gan duagc, lien ket cac tinh thé amilo
v3i nhau. Amllopectln
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" Vi sinh vat phan gidi tinh bét:

Nhiéu loai vi sinh vat c6 kha nang san sinh enzym
amilaza ngoai bao lam phéan giai tinh bt thanh
cac thanh phan don gidn hon. Cé thé phan biét
mot sO loai amilaza sau day:

0- amilaza: tac ddng dong thoi Ién nhiéu day noi
(0-1- 4) ké ca cac day noi bén trong dai phan tu.
Sa&n pham qua trinh phan gidi nay ngoai manto
con c6 cac oligomer chlra 3- 4 goc gluco

B- amilaza: khac vai [- amilaza, enzym - amilaza
chi tac dong vao phan ngoai dai phan tu.
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amila 1- 6 glucozidaza: phan cach day noi 1- 6
glucozit & cac cho phan nhanh.

Glucoamilaza: phan giai tinh b6t thanh gluco va céac
[- oligosaccarit.

Dudi day la tén mot s6 cac loai vi sinh vat c6 hoat
tinh amilaza cao va cé y nghta nhiéu trong viéc
phan giai tinh bot. 0.amilaza

Aspergillus cadidus, Asp.niger, Asp.oryzae,
B.mesentericus, B.sulitilis co

khd nang tiét ra enzym [.amilaza
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_ Chuong 4 :
TAC DUNG CUA VI SINH VAT TRONG QUA
TRINH HINH THANH MUN VA KET CAU MUN

1. THANH PHAN CHAT HO'U CO TRONG DAT
Thuong chat h(tu co trong dat gom:
- Xac dong vat, thuc vat va vi sinh vat.
- Nhing san pham phéan gidi va tong hop duoc cla
cac loai vi sinh vat.
Vé thanh phan xac sinh vat gom:

+ Hydratcabon: Cac pentoza (CsH1005), cac hexoza
(CsH120e)

+ Xenlulo (CeH1205)n.
+ Hemixenlulo

+ Linhin i



+ Nhua, sap, dau md. Cac chat nay khong hoa tan
trong nudc nhung co6 thé hoa tan trong ruou,
axeton, benzen. Nhin chung cac chat nay thanh
phan phtc tap va kho phan giai.

+ Tanin: Chat nay it gap trong xac thuc vat ha
dang, cac loai co va xac dong vat. Tanin co
nhiéu trong vo va la cay, la kim. Tac dung dinh
dudng cho cay trong va tam quan trong cla
tanin trong su hinh thanh cac axit mun chua
dugc xac dinh ro rang.
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+ Tro gom co Ca, Mg, K, Si, S, Fe...Tro cac loai

cay c6 thanh phan khong giong nhau. Tro cac

loai cay ho hoa thao c6 nhiéu Ca, Mg, K hon céac
loai than go, cay la kim. Cac nguyén td Ca, Mg,
Na, Si, S, Fe cUa tro c6 tadc dung dén hoat dong

cUa vi sinh vat.
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2. QUA TRINH HINH THANH MUN

Hop chat h{tu co vui vao dat, dudi tac dung clla VSV
sé chuy€n hoa 2 hudng:

1. Qua trinh khoang hoa

2. Qua trinh mun hoa

- Quan diém hoa hoc

- Quan di€ém sinh hoc

* Mun la hop chét hitu tong hop - la sdn phdm tOng
hop do qud trinh hoat déng s6ng cUa sinh vat dat
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3. SU BIEN BOI CUA KHU HE VI SINH VAT TRONG QUA TRINH
PHAN GIAlI CHAT HUU CO VA HINH THANH MUN

Khi chat h{tu co dugc vui vao trong dat, sé
xay ra 2 giai doan:
- Giai doan Ién men, gom c6 gidng vi sinh vat: Mucor,

Rhizopus, Ruminococcus, Basidomisetes,
Micorococcus, Saccromyces...

- Giai doan sinh tinh dat, gobm céac giong vi sinh vat:
Bacillus, Acetobacter, Agorobacter, Psedomonas,
Clostrium, Actinomyces, Streptomyces...
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4. TAC DUNG CUA VI SINH VAT TRONG QUA TRINH CAU TAO MUN

- Su cau thanh cac nhanh bén va cac goc dinh chuec. Tiurin dung
NaOH 0,1N tach cac axit mun thanh hai nhom (axit humic va axit
fulvic). Ngoai 2 nhém axit mun k€& trén. Tiurin con xac dinh trong
mun c6 chat mau den khong tan trong dung dich kiém loang, lién
két chat vGi cac chat khoang trong dat, 6ng goi la nhém humin.

Gia thuyét clia Felbeck (1965) vé ban chat cua axit fulvic va axit
humic

+ Nhom axit humic:

Hinh thanh & méi truong trung tinh hay hoi kiém, c6 mau den hoac
xam den. Trong luong phéan ti trung binh tir 800-1.500, c6 két cau
vong thom. Vi du khi oxy hoa axit humic bang HNO,, KMnO,...
ngudi ta thay nhitng dan xuat cla phenon va quinon, axit bezoic
va axit cacbonic cling nhu cac axit hGtu co khac. Ngoai ra trong axit
humic con c6 dam. Ham luong cac nguyén t6 trung binh vao
khoang: C(52-58%), H (3,3-3,8%), O (31,4-39%), $2(3,6-4%).




axit
fulvic fu N




+ Nhom axit fulvic

Hinh thanh nhiéu & méi truong chua, yém khi mau vang hay
vang nhat. Ham luong cac nguyén to trong thanh phan
cua axit fulvic trong cac loai dat trung binh la: C (45-
48%), H (5-6%), O (43- 38,5%), N (1,3 - 5 %).

+ Nhom Humin:

Puoc hinh thanh 6 pH trung tinh c6 nhiéu VSV hao khi

Nhém nay c6 phan tir luong I6n nhat, cé6 thé 1a nhitng axit
mun tac dong véi phan khoang ctuia dat, mat nudc va
tring hop lai. Humin hinh thanh moét mang lugi két chat
vGi keo sat va axit humic, cé thé goi la phuc chat vo co -
hitu co, c6 tac dung trong viéc hinh thanh két cau dat.
Nhom humin chi thay xuat hién nhiéu trong cac loai dat
trung tinh va trong quan thé sinh vat c6 nhiéu
Cytophaga.
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Dragunop cho rang phan tir axit humic trong dat da
den Secnozem co 4 nhdm COOH, 3 nhom OH.

- Xenlulo va qua trinh hinh thanh mun

Imxenhixki da thi nghiém vaéi 0,172 g xenlulo duoi
tac dung cua Cytophaga d4 cho 0,093 mg COz,
va 0,078 g chat déo mau vang. Nhu thé cO
nghla a khi phan giai xenlulo thi dai da s0O bién
thanh keo déo. Chat nay co tac dung rat 16n
trong qua trinh hinh thanh mun, con trong qua

trinh phan gidi mot phan xenlulo d4 bién thanh
CO:

- Hemixenlulo trong qua trinh hinh thanh mun
- Linhin trong qua trinh hinh thanh mun
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5. VI SINH VAT TRONG VIEC TAO THANH KET CAU PAT

— Trong khi phan giai nhimg hop chat hitu co bon
vao dat, vi sinh vat tiét ra chat déo. Nhing chat
nay cai thién két cau dat. Thi nghiém trong diéu
kién v6 tring ching té rang cé thé ca vi khuén va
nam déu tham gia vao két cau doan lap.
Cytophaga, vi khuan not ré, Azotobacter,

Aspergilus, Trichoderma...déu cé thé tham gia qua
trinh nay.
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Rudacop da lam thi nghiém vd&i dung dich co ba la va
vi khuan Clostridium polmyxa, vi khuan nay cé men
protopectinaza. Dudi tac dung cla men
protopectinaza propectin dugc phan giai thanh axit
galacturonic. Axit nay gap san pham tu dung gidi cla
vi sinh vat la protit, két hop véi nhau thanh man hoat
tinh. Mun hoat tinh c6 tac dung ré trong két cau doan
lap cUa dat. Dudi day la két qud thi nghiém cua
Rudacop.

Nhin chung vai tro cla vi sinh vat cé tac dung rat
quan trong trong viéc tao thanh két cau dat. Moi loai
vi sinh vat vai dac tinh riéng cua minh va trong qua
trinh sinh trudng phat tri€n né da gop phan tich cuc
vao su tao thanh két cau dat.
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CHUONG 5 .
O CO NITO VA SU CHUYEN HOA NITO

KY TUAN HOAN NITO

(Nito khong khi)

(1 /' (V)

Protit C’l]a cac loai VI SINH VAT NO, 0 _ -
sinh vat (TV,DV, vs) -~ \ . Qua trinh co dinh Nito phan
Il: Qué trinh amon hoa
(1) (i l1l: Qua trinh Nitrat hos

IV: Qua trinh pha
s NH, 2 P



Il. QUA TRINH CO BINH NITG PHAN TU
1. Qua trinh c6 dinh Nito phan ti tu do
1.1. Vi khuan Azotobacter

Nam 1901, Beijorinh phan lap dugc tu dat mot loai vi
khuan gram am, khéng sinh bao t(r c6 kha néng c6
dinh nito phan t&. Ong dat tén cho loai vi khuan nay la
Azotobacter chrococcum. .

Vi khuan Azotobacter khi nuéi cay trong cac moi truong
nhan tao thuong bi€u hién dac tinh da hinh. T€ bao khi
con non thuong cé tién mao (flagellum) c6 kha nang di
dong duoc. Ngoai ra té bao con coé tién mao. Khi gia, té
bao thuong dugc bao boc IGp vo day va tao thanh
nang xac. Khi gap diéu kién thuan loi, nang xac sé nut

ra va tao thanh céac té bao mai.
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Trén moi truong c6 chlra etanol, Azotobacter c6 dang
hinh que, hinh bau duc, kich thudéc té bao 1,8-2,5 x
2,5-5,5 pm. thich hop phat tri€n ¢ moi truong pH =
7,2 —8,2;: 3 d0 am moi truong 40 — 70 %; G nhiét do
g 25 °C

Trén moi truong dac, khuan lac clia Azotobacter co6
dang nhay, dan hoi, kha 16i, c6 khi & dang nhan
nheo.

Khi gia khuan lac c6 mau vang luc, mau hong hoac
mau nau den. Mau sac khuan lac la mot trong nhimng
tiéu chudn dé€ phan loai cac loai Azotobacter.

Azotobacter c6 nhiéu loai: Azotobacter chrococcum,
Az.acidum, Az.araxii, Az.nigricans, Az.galophilum,
A.unicapsulare, Az.woodswnii.

Loai vi khuan nay dong hoa tot cac loai duong don va
duong kép. CU tiéu hao 1 gam dudng gluco,
Azotobacter c6 thé dong héa duoc 8 — 18 mgN

61



" 1.2, Vi khu&n Beijerinskii

Nam 1893 nha bac hoc Stacké (An DBO) da phan 1ap
dugc loai vi khuan & rudng ltia c6 do axit cao va dat
tén la Beijerinskii c6 kha nang c6 dinh nito phan tu.

Giong vi khuan Beijerinskii c6 hinh cau, hinh bau duc
hoac hinh que. Té bao c6 kich thudc 0,5-2,0 x 1,0-4,5
um. Co loai di dong duoc va khéng di dong duac,
khong sinh bao tUr va nang xac. Sinh trudng cham,
khuan lac cla Beijerinskii rat 16i, rat nhay, khong mau,
khi gia c6 mau toi.
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Vi khuan Beijerinskii c6 kha nang dong hoa tot cac loai
duong don va kép, dong hoa yéu tinh bot va axit hu
co. Khac v6i Azotobacter, Beijerinskii c6 tinh chong
chiu cao vGi phan Ung axit, chiing c6 thé phat trién
dugc & moi trudng pH tur 3,0 — 9,0, nhung nghiéng vé
chua. D6 am thich hop 70-80% va nhiét d6 22-28°C.

Loai vi khuan nay dong hoa tot cac loai duong don va
duong kép. CU tiéu hao 1 gam duong gluco, Beijerinskii
c6 thé dong héa duoc 5 — 8 mgN
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1.3. Vi khuan Clostridium

Nam 1939, nha bac hoc nguoi Nga Vinogratxkii da phan
lap dugc mot loai vi khuan ki khi, sinh nha bao co6 kha
nang co6 dinh Nito phan t&, ong dat tén la Clostridium
pasteurianum. T& bao Clostridium pasteurianum co kich
thude 0,7-1,3 x 2,5-7,5um. Ching cé thé ding riéng,
X€p tlng ddi hodc x€p thanh chuodi ngan, co tién mao,
c6 kha nang di dong. Bao tu co6 kich thudec 1,3 x 1,6
um, cé thé nam & gilra hoac & phia dau té bao.
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* Nguoi ta chia thanh nhiéu loai Clostridium:
Clostridium butyrium; C.beijerinsKkii:
C.pectinovorum. Clostridium c6 kha nang dong hoa
tat ca cac nguodn thdc an nito vo co va hitu co.

So vGi Azotobacter, Clostridium it man cadm han doi
vGi P, K, Ca va co6 tinh 6n dinh cao hon do6i véi pH.
pH=4,5-8,5. D6 am thich hop 60-80%, nhiét do
22-28°C.

Loai vi khuan nay dong hoéa tot cac loai dudng don va
duong kép. CU tiéu hao 1 gam duong gluco,
Clostridium cé thé dong héa duoc 8 — 12 mgN
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2. QUA TRINH CO BINH NITO PHAN TU
CONG SINH

2.1. Khai niém vé cé dinh nito céng sinh va quan
diém vé phén loai

Nam 1866, Hellriegel va Uynfac d& kham pha ra ban chat
cla qua trinh c6 dinh Nito phan t&. Cac 6ng da chuing
minh dugc khd nang cua cay ho dau lay dugc nito khi
quyén la nho vi khudn not san song trong ré not san
vling ré cay ho dau. Ho da dat tén cho vi khuan nay la
Bacillus radicicola. Nam 189, Pramovski da doi tén la
Bacterium radicicola. Cubi nam 1889, Frank dé nghi doi
tén la Rhizobium.

67



Nam 1984, theo Bergey thi VKNS dugc chia thanh 2 nhom;

+ nhom 1: co6 2-6 tién mao, moc theo ki€u chum mao, hay chu
mao, phat tri€n nhanh trén méi trudGng cao ndm men.
Thuoc nhém 1 gbm 4 loai sau: Rhizobium leguminosarum;
Rhizobium phaseoli; Rhizobium trifolii; Rhizobium lupini
Thubc nhém 2, gom 3 loai sau: Rhizobium japonicum:
Rhizobium meliloti; Rhizobium vigna.

Nam 1994, cac nha vi sinh vat hoc cho rang can phai phan loai
lai. Theo ho VKNS thubc ho Rhizobiaceae gobm 4 gidng sau:

Sinorhizobium feradii; Bradyrhizobium,
Agrobacterium;Phyllobacterium

Trong 4 gidng trén chi c6 2 gidng la Sinorhizobium feradii va
Bradyrhizobium c6 kha nang c6 dinh nito phéan ti trong not
san ré cay ho dau. Con 2 gidong Agrobacteriu va
Phyllobacterium cOng sinh & cay khong thudc ho dau
Parasponia dugc goi riéng la Trema.
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Pac diém cua giong Sinorhizobium feradii 1a nhiing loai
moc nhanh, san sinh axit, hinh thanh d6 duc trén moi
truong dich thé. Khuan lac hinh thanh trong 2 - 3 ngay.
Co thoi gian thé hé la 2- 4 gig, co kich thudc 0,5-1,3 x
2,5-3 um. Co6 tir c6 nhiéu tiéen mao. Chang phat trién
tot & moi truong glucoza, mannitol va sacaroza. Loai Vi
khuan nay thich hgp & ving nhiét 6 6n hoa.

Pac diém cla giong Bradyrhizobium la nhiing loai moc
cham, san sinh chat kiém. Khuan lac hinh thanh 3-5
ngay. Co thaoi gian thé hé la 6-8 gio, co6 kich thudc 0,3-
1,2 x 2,2-3,2 um, c6 tu 1-2 tién mao, c6 kha nang di
dong duoc. Chang phat trién tot ¢ méi trudng pentoza.
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2.2. Bac tinh sinh hoc va tinh chuyén héa cua VKNS

Vi khuan nét san Rhizobium la loai truc khuan hinh que,
hao khi, gram am, khéng sinh nha bao, cé tién mao
moc theo ki€u don mao hodc chu mao, c6 kha nang di
dong dugc. Khuan lac c6 mau duc, nhay, 10i, co kich
thudc 2-6 mm. Té bao Rhizobium c6 0,5-0,9 x 1,2-3,2

um. Chadng thich ing é pH = 6,5 - 7,5, d0 am 60-70%,
nhiét d6 28 - 30°C.
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cua qua trinh cé dinh N céng sinh:

Khong tao
not san

Hé cOng sinh

A

Ki sinh

NOt san
vO hiéu

Tao nbt san

Rhizobium

N6t san

hiu hiéu

vk

NOt san to



Cac loai vi sinh vat co6 dinh N coOng sinh khéc:
Anabaena ambigua, A.azollae, A.cycadae,
A.cylindrica, A.fartilissima, Calothrix brevissima,
Cal.elenkii, Cal.paricalina, Cylindrospermun,
Cyl.gorakhporense, Cyl.lioheniforme,
Nostoccaloicola, N.commune, N.cycadae,
N.entophytum,  N.muscorum, N.paludosum,
N.punctiforme, N.sphaerium, Scytonema
arcangelii, Scyt.hotmanii, Scyt.dendroideum,

Tolypothrix tenus.
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O PINH NITO PHAN TU

Nitrogenaza

N2 + AH2 + ATP NH3 + A+ ADP + P
(AH2 chat cho e)

IN=N - NH=NH - H2N-NH2 - NHs

-_ Nitrogenaza
N2 + 8H *+ 8e + 16Mg.ATP + 16.0 —2NH3 + H20
+ 16Mg.ADP + 16P + Q




Nitrogenaza dugc cau tao badi hai phan:

1) Fe - protein c6 trong luong phan tir khoang 6.104.

2) Mo - Fe - protein c6 trong lugng phan t& khoang
2 2.10°.

Trong Mo-Fe-protein chlra 2 nguyén ti Mo, c6 32
nguyén tu Fe va 25-30 nguyén ti S khéng bén vdi
axit. Qua trinh van chuyén dién ti trong hoat dong
va tai tao cla nitrogenaza co6 thé trinh bay bang so
do6 sau:
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MgADP + Pvc

.

Fe - protein R NH,
(oxy hod)
Protein
Phuc he hoat dOng
Mo - Fe - protein
(khu) Mo-Fe
| | Fe - proten (ban khu)
Fe - protein (oxy hoa)
(khur) N,
Mg.ATP / "
\ Mo-Fe - prdtein .
v el N2

MgATP.Fe-protei (ban khu)



Hoat dong cua nitrogenaza con phu thudc va lién
guan chat ché vai men nitrat reductaza (men
dong hoa N trong dat). Néu men nitratreductaza
hoat d0ng manh né sé kim hadm men nitrogenaza
(men dong hoa nito khong khi) va nguagc lai.

Nam duoc quy ludt nay, ngudi ta thuong dung
cac bién phap canh tac dé cén bang hai loai men,
khi d6 sé cho nang suat va chat luong cay trong
cao nhat.
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4. BIEU KIEN NGOAI CANH ANH HUGNG DEN QUA TRINH CO BINH N PHAN TU

Ccudng do co dinh nito phan t& phu thudc vao rat nhiéu
yéu tod ngoai canh.

Ngoai cac dac tinh sinh hoc cua VKNS, thi
nhiing yéu t6 dnh hudéng rat I6n dén cudng do co dinh
nitd phan t& d6 la khi hau, thoi tiét cu thé 1a nhiét dé,
anh sang, d0 am va cac nguyén td dinh dudng trong
moi trudng song, dod thoang khi...

Tuy tUng loai vi khuan co dinh nito khac nhau
ma thich Ung véi méi truong pH cua dat khac nhau.
Nhin chung pH thich hgp cho hoat ddng cua vi sinh vat
coO dinh nito phan td: pH = 6,5 - 7,5.
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Két gua nghién ctu vé anh hudng clia pH moi truong
dén cuong do co dinh nito phan td nhu sau:

pH = 4 s6 lugng n6t san = 0 noét/cay

pH = 5 s6 lugng nbt san = 17 nbt/cay
pH = 7 s6 lugng nét san = 35 nbt/cay
pH = 8 s6 lugng n6t san = 4,5 not/cay
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5. UNG DUNG CHE PHAM SINH HOC

Tén goi phan co dinh nito phan t( rat khac nhau, tuy
tung nudc va tuy tung co sA dia phuong goi tén sao cho
thuan tién.

O Lién Xo ci gol la Nitragin, Azotobacterin,
Photphobacterin... O My c6 tén la Nitrogen, Nitrobacterio
(Anh), N Germ hoac Vacxinogen (Phap), Campen (Ha
Lan), Nodrit (Bf), Biolav (Tan Tay Lan), Nitropit (Ao).
Rhidaof...

& Viét am goi tén rat khac nhau: Nitragin; Rhidaof:;
Phan dam vi sinh; Phan httu co vi sinh; Phan huuwx co vi
sinh vat da chudc nang...
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Pé danh gia hiéu qua cta qua trinh co dinh nito phan tu,
vién si Protocob Ivanovic (Lién X6 cli) da tong két cr 3 nam
trong cay Medicago (cay phan xanh) da lam giau cho dat 400-
600 kg N/ha d€ lai 12-15 tan mun/ha.

Theo gido su Himotova (Tiép Khac cii) thi bon phan vi
khuan not san (Nitragin) cho cay dau tuong c6 tac dung lam
tang nang suat hat 30-45% so v&i khong bon.

Theo giao su Musustin (Lién X6 cii) thi bén phan vi sinh vat
c6 tac dung lam tang nang suat cay trong tu 20-25%, lam
giam ty |é sau bénh xudng 14-45% so véi bon phan hoa hoc.
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Theo bon. Ngo Thé Dan thi cay dau dd c6 thé dong

hoa nito khong khi tir 60 dén 342 kg N/ha/nam phu
thuOc vao tuy tung loai cay va vung sinh thai.

Theo cac giao su: Vo Minh Kha, Nguyén Buong,
Nguyén Xuén Thanh (truong Pai hoc Nong nghiép
), bon phan dam sinh hoc cho cay trong co tac
dung thic day nhanh cudng do co dinh nito cla
cay trong, lam tang nang suat cay trong 10-21%,
lam tang d6 phi cla dat, lam gidm ty |1é sau bénh
tham chi > 50%.

Bon phan Azorin, Azotobacterin cho cay khoai tay lam
tdng nang suat 12,4 ta/ha, cho cay ngo lam tang
22,4 ta/ha, cho ca chua tang 28 ta/ha, cho cay rau
bap cai tang 75 ta/ha so vdi khong
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IH AMON HOA

" La qua trinh phan huy va chuy&n hod cac hgp chét
h{fu co c6 chra N dudi tadc dung cUa cac loai vi
sinh vat thanh NH,* (NH,) cung cap dinh dufng

cho cy trOng.

Vi sinh vat .
Cac hop chat hitu cocé N NH, hay NH,’




{ AMON HOA URE:

Jre la mot loai hop chat h{tru co don gidn
 chlra 46,6% N, dugc san xuat trong cac
nha may phan bén bang cach téng haop:

EDD”C, 200 at
NH; + CO; *» CO(NH; ),

CONNHz); + 2H,0 == (NH4)CO5
(NH),C O - 2NH: + COy + HoO




kha nang phan giai axit uric va

inxi. Axit uric la mot loai hgp chat nita hitu
rong nudc ti€u duoc phan gidi nhu sau:
NH-CO | |

| | a1t uric ure axit feetrorae

0O o NH
T

+ + ) i
g &gy O 4HO —s (HNHRCO +HOOC - CHOH - COCH




canxi dugc phan gidi nhu sau:

CHCa + Ha Ol — CR-RH, + Car OHY-
CH-FMHs + Ho O — COCHH )2

Sau do cac sp uré lai dugc Phan giai nhu'



1.2 Vi sinh vat

Planosarcina ureae, Micrococcus ureae, Sarcina
hansenii, Bacillus pasteurii, Bac.hesmogenes,
Bac.psichrocatericus, Bac.amylovorum,
Pseudobacterium ureolyticum, Chromobacterium,
Proteus vulgaris.

Nhiéu loai ndm mOc va xa khuan cfing c6 kha nang
phan gidi uré

Vi khuén uré thudng thubc loai hdo khi hodc ky
khi khong bat buOc, chiing phét tri€n tot & pH = 6,5
- 8,5.

86



2. QUA TRINH AMON HOA PROTEIN

Protein la thanh phan co ban cla chat
nguyen sinh, hang nam protein dugc dua
vao dat vai sO lugng rat I6n (cung vdi xac
h{tu co, phan chubng, phan xanh, phan
rac). Trong protein chra khoang 15-17%
nito
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 qud trinh

(Jua trinh u’amm g€ ®ay ra theo mdt trong nhivng phan wng sau.
- RE-CH{MH:3-CO0H — FE=C0-CO0H+ MNH;.

~ R-CH{MHz)-COOH —E-CHOH-COOH+IH;.

| F-CH(MH)-COOH + 172 Oy — FE-CO-CO0OH + NH;.
F-CHMH-COOH + Oy — FE-COCH + CCOs + MH;.
F-CHMHy)-COOH +H O — E-CHyOH + COy + BH;.
F-CHMHy-COOH +H; O — E-CO-COO0OH + MNH;z +2H.
F-CHMHy-COOH +2H; 0 — E-CO0OH + MNH; +4H.
F-CHIMHy-COOH+ 2H  — E-CH;- COOH + MHs.
F-CHMHy-COOH+ 2H — E-CHz + CO4y + MNHs.




2.2. Vi sinh vat

Vi khuan gom: Bacillus mycoides, B.mesentercus,
B.subtilis, Ptoteus vulgaris, Chromobacterium
prodigiosum , Pseudomonas fluorescens,
Escherichia coli, Clostridium sporogenes.

Xa khuan gom: Streptomyces griseus, S.rimesus,

Nam gom: Aspergillus oryzae, A.flavus, A.terricoda,
A.niger, Penicillium camomberli, Mucor.
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HOA KI TIN

in giai Kitin

L E

kihn » Kitohio + Kiotno +H

Man ngog i bho "‘-.‘\
Tloeozarmn




" 3.2, Nhiing vi sinh vét phan giai kitin:

Achromobacter, Flavobacterium, Bacillus,
Cytophaga, Pseudomonas, Nocardia,
Micromonospora, Aspergillus, Mortierella,
Streptomyces gricecus.
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4. QUA TRINH PHAN GIAI CHAT MUN

Theo D.Z. Nikitin (1960) thi trong chat mun tn cla
dat Secnozem (dat xam) c6 chlra cac thanh phan
sau:

Hydratcacbon 1,3%

Hemixenlulo 3,0%
Xenlulose 0,4%
Linhin 4. 2%
AXxit humic 29,6%
Axit funvic 22.,0%

Humin 36,5%
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f 1A sinh v
Chit mnn + Oy * HMNHz+ COz+ ()




4.2 Cac loai vi sinh vat phan giai man

Phan giai chat mun cé rat nhiéu céac loai vi
sinh vat tham gia, ké cé hao khi va yém
khi: vi khuan, xa khuan nam moéc, nguyén
sinh dong vat, giun dat....
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'NITRAT HOA

eo nha bac hoc Nga - Vinogratxkii
khang dinh qua trinh nitrat hoa xay ra qua

hal gial doan: giai doan nitrit hoa va giai
doan nitrat hoa.




Vi sidh wit

L qua trinh chuyen hod tir NH* » NOy
NH* +3/20y Wisthvit = NOy + HyO + 2H + Q

Tham gia vao giai doan nay c6 4 giong chu yéu
- Nitrosomonas -
Nitrosolobus
- Nitrocystis
Nitrosospira




Loai vi khuan nitrit hoa c6 hinh bau duc,
hinh cau, hinh que hoi xoan. Té bao c6
kich thudc 0,6-1,0 x 0,9-2,5um, co tién
mao, c6 kha nang di dong duoc, da so
gram am, khong sinh nha bao. Phat tri€n
tot & pH = 7,0 -7,5, & nhiét do 28-3°C, do
am cUa dat 40 -70%, tuy tung chiing
khuan
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- 2.2. Qua trinh nitorat hoa
MOy 172 Ogwisibvie  NOz + Q)

Tham gia vao giai doan nay gobm cé 3 giong vi sinh vat:
Nitrobacter, Nitrospira, Nitrococcus.

La nhiing vi khuan hinh cau, hinh trimg, c6 tién mao, di
déng duoc, gram am, khong sinh nha bao. Té bao c6 kich
thuée 0,3-0,4 x 2,1-6,5um. Thich Ung & moi truong pH
trung tinh hoi kiém, nhung van co6 thé phat trién tot & moi
truong chua.

Ngoai ra con c6 vi sinh vat di dudng: Alcaligenes,
Anthrobacter, Corynebacterium, Achromobacter,
Pseudomonas, Nocardia, Streptomyces.
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~ V. QUA TRINH PHAN NITRAT HOA
1. KHAI NIEM CHUNG

Qua trinh chuyén hoa tur NO, thanh N:
dé bu trd lai nito cho khong khi duoc goi
la qua trinh phan nitrat hoa hay qua trinh
phan dam hoa.
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+ 2H

Mo

Tl A

Hg + Hg[:]



on c6 cac qua trinh phan Ung

FMHC1 + HNO;— HCL+ HyO 4 =™
R - MNHy + HNO—F. - OH + HyO + Ny

-

F - CH{MNH)COOH + HNOy —  E - CHOHCOOH + HaO + Iy

.
FE -CO-MNHy+ HHO,—* E -COO0OH+ H,O + MNs




3. CAC LOAI VI SINH)VAT THAM GIA VAO QUA
TRINH PHAN NITRAT HOA

Nh{ng vi khudn phan nitrat hoa dién hinh
la: Pseudomonas denitrificans, Ps
acruginosa, Ps stutzeri, Ps fluorescens,
micrococcus denitrificans, Bacillus
lichenforsmis..

MOt sO loai vi khuan tu dudng hoa nang
cling c6 kha nang thuc hién qua trinh nay
nhu Thiobacillus denitrificans,
Hydrogenomonas agilis
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Chuong 6
QUA TRINH CHUYEN HOA PHOTPHO LUU
HUYNH, KALI, MANGAN, SAT CUA VI SINH VAT
TRONG PAT

. TAC DUNG CUA VI SINH VAT CHUYEN
HOA LUU HUYNH

TRINH TUAN HOAN LUU HUYNH
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)ANG LUU HUYNH TRONG DAT
,__:_.gﬁ'f-’IU'u huynh vo co:

- Dang musi sulfat: CaSO,. 2H,0; Na,SO,;
H,SO,; (NH,),SO,
- Dang mubi sulfit: FeS,; Na,S; ZnS.




2.1 Dang luu hiru co:

- Axitamincé S

- Sunfat htu co (sunfat cholin) va este sunfuric cua
hydratcacbon va lipit

- S hitu co gan chat trong cac phan axit humic va
phan khoang.

* Cay trong hap thu S tir SO, 2 dé thanh cac hgp chat
S hitu co cua cay

* VSV hap thu S ¢ dang ca co va hitu co chuyén hoa
sang SO,?, ngoai ra trong qua trinh chuyén hoa rat
c6 thé cho ra H,S d6c hai cho cay, nhom VSV khac
lai tiép tuc chuyén hoa H,S sang dang S khéng doc
hai cho cay
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hV6 co héa S huu co

cr.oen
|
EliH - MH,

OO H

cyrstelin
i t
.~ CH,-8- g- CH,

| I
ClH - MH, C|I—I - NH-

COOH - O0OH

ciEtin
t
|:;H2-S - SDEl_CHE I:HE_ COOH CHo - 520H
I I

ClH'NHE ClH-Nz —h-hClI—I—NHg —» CH -MH

COOH COOH OO H éDDH

Disunfoxrydecystin a.cystein sufinic a.cysterc

23— S0,



- Vi sinh vat:
Rat nhi€u vi sinh vat di dudng hdo khi va yém khi tham
gia qua trinh phan gidi luu huynh hiu co:
- Vi khuan c6 cac gi6ng: Proteus, Serratia, Pseudomonas,
Clostridium.
- Nam c6 cac gibng: Aspergillus, Microsporum,
- Biéu kién chuyén héa:
+ O dd 8m cao cho H,
+ O d6 &m th&p cho SO,2

+ O nhiét d6 30 — 40 °C phan hQy chuy€n héa manh nhat;
Ty 1& C/S = 100 -300 lan trong qud trinh chuyén héa S sé
tich Ity S vo cO.
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- (g ché

95 + 30, + 2Hy0 s TH,E0, (1)
Magha Oz + 20k + HiO -> MNaghOy + Hasy (2}
Magmg O + 70y + 6H, 0 -= 2Magay + AHa 50, (3}

SMaghgUz + 40y + Hy O <> 3Magaly + HysOy + 45 (4)
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T h khir hop chat chtta S vé co:

Vi khudn khir SO, déu 1a yém khi. Khir SO, thanh
H,S. Qua trinh kh(r SO, ¢6 thé tién hanh nhu sau:
st dung chat hitu co lam chat cho electron

DH, -x 0+ 2HY + 2
JHF+ 26+ 17250 o 1f25 + HyO
DHs + 17250, 2% + HaD




"~ NEéu trong modi trudng c6 mdt s chat hitu co dugc vi

khuan st dung dé lam ngudn cho electron nhu axit
lactic, axit pyruvic, C.H,,O, thi qua trinh phan SO, c6
thé nhu sau:

ACH; CHOHCOOH + 3044 -» CHCOOH + 2005 + 57+ 2H,0
4CH;COCOOH  + 304 -2 CH:COOH + 4C0; +
CeHpaOg + 6Hy O + 12dehydrogenaza -» 600, + dehydrogenaza - H;
3Hy04 + 1 2dehydrogenaza - Hy-» 12H,0 + 3H5 + 12dehydrogenaza
CeHizOg + 3H 50 -» G005 + 3Hgn + QO (=4 1kCal)

Vi sinh vat: Desulfovibrio desulfuricans,
D.vulgaris, D.salexigens, D.gigas, D.africans.

Desulfotomaculum nigrificans, Dm.orientis,

Dm.ruminis 112




ua qua trinh fanr sulphat hoa:

ki€m hoa mai truong:
Nas + 2H;0 ->  HyS + 2NaOH
Hodic CaS+ ZH0->  HyS + Ca(OH),

Tich Iy doc té trong dat: H2S , gidm pH dat néu trong diéu
ki€n yém khi manh



im loai:

+ FE -= 4F et + ae
+ BH, 0 -= BHY + BOH:

+ 8H* + &g -> 8H

+ 3044 + BH -z BT+ 4H,0

+ Fedt+ 5 o> FeS (san phim qua trinh dn mon)
+ 3Fe+ 60H -» 3Fe OH)s




DUNG CUA VI SINH VAT CHUYEN HOA

PHOSPHO




e b 111

LuPO, tenpdmgdehdt

.H

IonPO, Wlippln

Clitldm oo todvh 8 Tho smb vit

Lt t Lt v 10t Lo

hoan photpho trong tu nhién

yug vt




2. CAC DANG LAN TRONG DAT

2.1. Lan haru co

Lan h{ru co co trong co thé dong, thuc vat, vi
sinh vat: phytin, photpholipit, axitnucleic. Trong
khong bao ngudi ta con thay lan vo co & dang
octhophotphat lam nhiém vu chat dém va chat
du tr(r. Trong ca thé, S va N thuong ¢ dang khtr
(-NH,, -SH). Cay tréng, vi sinh vat khéng thé
dong hoa truc tiép lan hitu co. Mudn dong hoa
ching phai dugc chuyén hoa thanh dang muoi
cua H,PO,.
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2.2. Lan vo co’

Lan vo co thuong 6 trong cac dang khoang nhu
apatit, photphoric, photphat sat, photpho
nhém...Cac dang lan trén thuong la nhiing loai
kho tan, cay trong khong thé dong hoa duoc.
Muobn cay trong s dung duoc phdi qua ché
bi€n, bién chiing thanh dang de tan.

Cac dang kho tan nhu Cas(POa)2, Fe(POas-).
Al(PO4). Nhirng dang kho tan nay trong cac moi
truong cé pH thich hop sé duoc chuyén hoa va
bi€n thanh dang deé tan. Vi sinh vat gilt vai tro
guan trong trong qua trinh nay.
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" 3 QUA TRINH PHAN GIAI PHOTPHO DU G TAC
DUNG CUA VI SINH VAT
3.1 Qua trinh phan giai cac hop chat lan vé co

- Thi nghiém:
TU nam 1900 da c6 nhiéu nha khoa hoc nghién cu van
dé nay. J.Stoklaa dung dat da tiét tring c6 bon bot
apatit va cay vi khuan. Ong dung Bacillus megatherium,
B.mycoides, Bacillus butyricus. Sau khi cay vi khuan va
bon cho yén mach thay c6 tang nang suat.
Nam 1949, Gerresen A cay mot so loai cay nhu Avena,
Sinapis, Helianthus trong cat.

Céac chat dinh dudng khac déu & dang hoa tan. Con P
thi @ dang khéng tan nhu photphat bicanxi hay
Cas(POa)a.
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Thi nghiém theo 2 cong thuc

(1) Tiét tring cac chau sau do gieo hat lai vGi 1%
dat khong tiét trung.

(2) Tiét trung cac chau va khoéng gieo lai hat.

O cong. thic (1) su dong hoa P manh va cay
phat trién tot hon Piéu do ching t6 rang O day
co tac dong cua vi sinh vat trong qua trinh phan
gidi cac hop chat lan kho tan.

Nhiéu vi khuan nhu Pseudomonas fluorescens, Vi
khuan nitrat ho&, mot so vi khuan hé ré, nam, xa
khuan ciling c6 kha nang phéan giai Cas(POas): va
0Ot apatit.
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Ngoal ra trong cac qua trinh |én men butyric, Ién men
lactic, qua trinh Ién men dam, trong phan chuong
cling co thé xdc tién qua trinh hoa tan Cas(POa)2 va
bot apatit. Vi khuan ving ré phan gidi Caz(POa):

manh.
- Co ché: (1) Cay(Plyy +4HCO;+HO = Ca(POgH,0 + CalHC Oy )
(4) Cag(POyh +4HNC, -+ CaPOyy + 20Ny
(1) Ca(POgy + HE0, = CaPOgy+ 20250,
- Vi sinh vat:

Pseudomonas (Ps.denitrificans), Alcaligenes
(A.faecalis), Achromobacter, Agrobacterium ; Aerobacter
; Escherichia ; Brevibacterium, Micrococcus,
Flavobacterium; Chlorobacterium ; Mycobacterium,;

Sarcina ; Bacillus ...
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ai cac hop chat lan hitu co

iéu vi sinh vat dat c6 men dephotphorylaza phan giai
ytln theo phan Ung sau:

CDROOH opd H

B
H/H ! @FD H 'E
\-:- PO H tOH0  ——= (‘j;;
|
o pen a_
H ||.| H

it pive |




-> axit nucleic -> nucleotit -> H,PO,

Hiurleoprotein
l i
Wit vl J
l it
CH 0 CHO CHHO CHEO CHNO 4HD, WH, C0. HOHS Mitsd
Patom  Adedn  Cusd Tod Fitim chit B

Két qud nghién c(u cua cic nha khoa hoc cho th
Pé kich thich qué trinh chuyén h
thudng dugc b6 sung céac hg



ll. CHUYEN HOA SAT CUA VI SINH VAT

1. CAC DANG SAT TRONG DAT

- Dang khoa tan, cay trong khong dong hoa
giioc: FeCO,, FeO; Fe, O, Fe O,...

- Dang h{tu co: Trong co thé cia TV, DV,
VSV, cac hap chat htu co chlra Fe

- Dang hoa tan, cay dong héa duagc:
Fe(HCO,), Fe, Fe
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2. QUA TRINH OXY HOA SAT
.CO ché:
Vi sinh vat oxy hoa Fe2* lam cho Fe2* chuyén thanh Fe3*
va Fe3* dugc két tua dang Fe(OH), xung quanh té bao,
thuong la két tla & giap mac hodc & bao. Nhiing vi sinh
vat nay phat trién tot trong nudc nghéo chat hiiu co dé

tan, giau Oz va c6 muobi Fe? hoac muodi Mn.
FeCls + 1/2 O v Fe(OH)s+ 2C0L+0)

112 HaO
Fedt + HY — Feit + 1/2H0

- Vi sinh vat: Gallionella, Caulobacter, Thiobacillus,
Siderobacter, Ferrobacillus, Ferribacterium.
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3. QUA TRINH KHU VA HOA TAN SAT

- Co cheé:

+ Khtr truc tiép
Thuong dugc thuc hién & chan rudng yém khi
ngap nudc, thi€u oxy, pH chua. Dudi tac dung
clia VSV chuyén hoa yém khi. chuyén vé Fe?*

Do céac gidong VSV: Escherichiae coli, Clostridium,
Aerobacter

+ Quad trinh khar giam tiép
Hiém xday ra, thudng qua trinh nay thong qua cac
qud trinh chuyén héa cac hgp chat hitu co.
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‘hoa tan gian ti€p sat
1g qua cac qua trinh khir nitow rat, hay khir
‘ma gqua trinh khur Fe cling xay ra:

FegOs + HyCO; —— Fe(HCOs), » Fet
| Fhdng hoa tan) | Hoa tan)




V. CHUYEN HOA KALI CUA VI SINH VAT TRONG DAT

1. CAC DANG KALI TRONG PAT

Trong dat dang vo co clia K+ c6 thé ké nhu sau:
- lon K+ trong dung dich dat.

- lon K+ hap thu trén mat ngoai bé mat cac ban méng
phyllosilicat c6 thé trao doi.

- lon K+ khong trao d6i nam trén bé mat trong cac ban
mong phyllosilicat.

- lon K+ nam trong cau tric mot sd6 khoang san nhu
muscovit, biotit, fenspat, allit.

- Xac TV, bV, VSV chta kali
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" 2. SU HOA TAN KALI TRONG PAT
2.1 Vi sinh vat

Vi sinh vat co tac dung bién dobi cac chat
khoang chira K dé gidi phong K*
Bacillus thuoc nhimg vi khuan c6 kha
nang hoa tan mot so silicat (kali silicat...).
Potasstum sillicate, Aspergillus niger ...
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2.2 Co ché phan giai

Vi sinh vat trong qua trinh séng cla minh san sinh mot
sO axit nhu H,CO,, HNO,, hay H,SO, hay axit h(tu co.
Cac axit nay giup qua trinh hoa tan cac silicat va giai
phong K* cho cay trong.

K+ khiing trao déi ==;r. K+ trao dfi

K+ dua vao trong té bao vi sinh vat sau nay co thé
duoc gidi phong khi nhimg té bao nay bi phan giai va
tUr day K* c6 thé cung cap cho cay trong.
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Tom lai:
Nhu chiing ta da biét K+ trong tan du thuc vat, mot
phan I&n c6 thé tan trong nudc. Vay tac dung cla vi
sinh vat trong su chuyén hoa K c6 con can thiét
nua hay khéng?
K* trong tan du thuc vat mot phan Ién tan trong
nudc va cay trong co thé truc ti€p dong hoa. Vai tro
vi sinh vat 6 day la ching tiép tuc phan giai phan
chua hoa tan con lai cla tan du thuc vat va ti€p tuc
glal phong K+ cho cay trong.

O nhiing NOi dat céat, it nudc, nhiéu khoang chtra K
tac dung cUa vi sinh vat ¢ cho c6 thé phéan gidi cac
silicat giai phéng K.
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V.. CHUYEN HOA MANGAN CUA Vi SINH VAT
1. CAC DANG Mn TRONG BAT

1.1. Dang c6 thé trao déi duoc

Mn2* hap thu trén cac keo dat c6 kha
nang tham gia cac qua trinh trao doi nhu
nh{rng cation khac, cay trong hap thu
duogc.
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1.3. Dang phtfc hop trong co thé thuc vat hodc vi sinh vat
Nhting hop chat phifc hgp nay c6 thé 1a cc hgp chat min,
hoac cac hop chat don gidn hon. Vi du cac dan xuat phenon
hay cac axit beo.

Cay trong dong hoa Mn dudi dang Mn,* va dudi dang oxy
hoa nhiéu hon nhu Mn,0, hodc c6 thé & dang phiic hap.
Nhiing dang kho hoa tan cho cdy khéng s dung dugc va néu
ham lugng Mn trong dat cao sé gay ngd dbc cho ciy.
Trong dat, ty 1€ ion Mn," va Mn,* phu thudc vao qua trinh hoa
hoc hay sinh hoc. Hai qué trinh ndy ciing tOn tai va thé hién
khac nhau tuy truOng hgp.

pH =1

Mn* + IH,0 =—— Nn™ + 4H*
pH= 55 _
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2. OXY HOA SINH HOC Mn TRONG PAT
2.1. Vi sinh vat

Aerobacter,Bacillus,Corynebacterium,Pse
udomonas, Spherotilus, Streptomyce,
Hyphomicrobium, Cuvularia, Periconia,
Cephalosporium, Helminthosporium..
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a qua trinh oxy hoa sinh hoc Mn

- Oz hiod WInd* do VEY san sinh ra; engpm peroxpdazaiHa Og)
IvIn*e + (] peondme IvInCl,
- Néu méi treting axit: Mo+ Oy + H povnpam  WnOy

- Néu i tnreng kigm: M2 + Oy + OH poondem | Wn(y2
3. QUA TRINH KHU Wn TRONG BAT
- DHy + IWinOa + HaC chitbbdr o™ +HY +D
Motia 1 néu méi trrdng asit:. Mo’ + Se > IvIni*
MG tnring trung tinh: Wit + e > Ivnt+
- I"-."Iﬂﬁ+

MG trrtng kigm: Wt + le




~ CHUONG 6 ,
DONG THAI CUA VI SINH VAT VA SU PHAN BO
CUA VSV TREN
CAC LOAI BPAT KHAC NHAU

. DPONG THAI CUA VI SINH VAT

1. Pong thai cua vi sinh vat theo ngay
trong thang va theo mua trong nam

137















T EoNp THET V1 SIRE VT TRED MOT
At
6810

4,1.10°




7. Bimg fhad oua i sind vl the 35 am

50 btz VY
&

1;2. 10

Q.10

A0 40 Gl 2l




55 b .
FoF

Al

| M|

3. Bimg thii vi sirk vid theo ihid ¢

o, 7 10

410

Al

45

A0




"~ |I. SU PHAN BO CUA VSV TREN CAC LOAI PAT
- KHAC NHAU
1. Bong thai cua vi sinh vat trén cac loai dat khac
nhau

1.1 Sé luong vi sinh vat trén mot sé loai dat
(Tropkin - 1960)

Loai dat SO 1uong vi sinh
vat
(10° té bao/g dat)
DPat hitu co 3.500
Pat xam 1.925
Pbat potzon 441

145




dong bang Bac Bo6
E)HNNI (Tang dat 0-20 cm, 103 Té bao/g dat). Nam 1984

1 2 So luong vi sinh vat trén mot sé loai dat o ving

: Loai dat

Chli tiéu PsH Ps™ PsM B Fr C?

Vi khudn hdo khi 56620 | 35070 [34785 |21250 9980 | 14140

Vi khudn y€m khi 57090 | 40060 |51271 | 8565 830 8250

Nam tOng sO 83 65 31 16 146

Xa khudn 32 25 23 11 9 50

Vi khudn amon 380 284 223 169 95 126

Vi khudn Azotobacter | 45 39 21 3 12 19

Vi khudn Rhizobium 37 22 14 8 0,2 0,9

pH dat 7,1 6,3 5,4 5,3 4.8 6,3

Mfm(%) 1,88 2,36 3,12 1,16 1,07 0,95

O.(mg/100g dar) 17,3 10,6 6,1 5,0 2,0 4,3

Nang xudt cay tréng quy | 38,6 37,3 32,7 |408 348 |378

ra thoc (Ta/ha) i
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_ PsH - dat phu sa song héng khong
'gc boi hang nam

PsT™ - Pat phu sa séng Thai Binh
PsM - Pat phu sa song Ma

BHE - Pat bac mau Ha Bac

Fr - Dat boi Feralit

Cb - Pat cat bién.




ong thai clia vi sinh vat trén nhom dat phu sa
Nguyen Puong. Nguyéen Xuan Thanh. DHNNI,
1996

( x 10° CFU/g dét kho)

§ Loai Phu sa Phu sa Phu sa
O song HOng | song Thai | song Ma
L. (P Binh (P.m)
T 9 (P_b)

Chl tieu s
1 | VKTSHK 55.040 46.320 38.240
2 | VKTSYK 59.560 58.140 59.740
3 | Nam TS 410 238 220
4 | Xa khuadn TS 230 212 186
5 | VK amon hoa 6510 4570 3420
6 | VK nitOrat hoa 4650 5784




thoc(ta/ha)

| nitorat héa 3640 3898 3784
obacter 236 186 92
| Thanh phan co gidi d e e
= dat
110 |pH, 6,8 5,3 4,1
11 | OM (%) 2,12 2,87 5,16
12 | P,0. (%) 0,095 0,150 0,180
13 | K,O (%) 0l 0,153 0,210
14 | P,O, dt (mg/100g dat) 15,0
15|K,0 Tr.d (mg/100g 17
dat)
16 |Nang  suat  quy 41,8




2 Dong thai cua vi sinh vat trén nhém dat bac
| mau nghéo dinh duong

Nguyén Duong. Nguyén Xudn Thanh. PHNNI, 1996
( x 10® CFU/g dat kho)

5 Loai| BDatbac | BatFeralit | Dat cat bién
0 mau Ha Ha Tién Hau LOc.TH
T. | Chi tiéu Bac H.Tr (C,™)

T (Bhb) (Frhtr)

1 | VKTSHK 31.620 11.200 25.720

2 | VKTSYK 860 430 580

3 |[Nam TS 124 56 230

4 | Xa khudn TS 245 120 340

5 | VK amon héa 1350 582 614

6 | VK nitorat hoa 2180 3810 3670

7 | VK Fan nitorat hoa 1025 1240 1790

8 | Azotobacter 18 5 21
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thoc(ta/ha)

26 2 15

phéncd gidi dat b d b

Vi 5,6 4,8 6

oM (%) 0,62 0,31 0,76

13 PO, (%) 0,051 0,020 0,042

14 | K,0 (%) 0,067 0,056 0,078
15 | PO, dt (mg/100g dat) 5,8
16 | K,O Tr.d (mg/100g dat) 13,1
17 | Ning suat quy 48,2




;;._-_;35.:"' Dong thai cua vi sinh vat trén cac loai hinh st dung dat
khac nhau

3.1 Pong thdi cda vi sinh vat & céc loai hinh str dung dat
trén dat phu sa sbng Hong
Nguyen Puong. Nguyén Xudn Thanh. PHNNI, 2001 (x 10° CFU/g dat

kho)
0 TR Loai hinh sd | Chuyén ltia | Chuyén Luan canh
d (2 Iua) mau (2 mau +

\C?l‘itik (3 vU mau) 1 ltia)
1 VKTSHK 61.243 74.786 78.560
2 VKTSYK 62.645 68.327 72128
3 Nam TS 165 342 386
4 Xa khuan TS 240 215 502
5 VK amon hoa 9168 6780 11024
6 VK nitOrat hoa 2328 2465 2170
i VK Fan nitorat héa 1902 2042 1587
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D

690 812 1120
obium 0 348 582
nh phan co gidi dat e d C

1 [pH, 6,2 5,8 o

OM (%) 2,13 1,68 1,85

13 | PO, (%) 0,110 0,086 0,092

14 | K,0 (%) 0,125 0,098 0,100
15 | P,O. dt (mg/100g dat) 15,4
16 | K,O Tr.d (mg/100g dat) 21,4
17 | Nang suat quy 53,3

thoc(ta/ha)




| 3 2 Dong thai cta vi sinh vat o cac loai hinh st dung
dat trén dat bac mau Bac Giang
Nguyen Xuan Thanh. Ninh Minh phuong DHNNI,

2005
( x 10° CFU/g d&t kho)

SO : Loai hinh | Chuyén Chuyén | Luan canh
T.T |sddat lta mau (2 mau +

Chi tiéu (2 laa) (3vu 1 Iia)

mau)

1 VKTSHK 44500 38650 47890
2 VKTSYK 46580 21700 27802
3 Nam TS 84 135 186
4 Xa khuan TS 97 94 125
5 VK amon hoa 654 520 738
6 VK nitorat hoa 364 480 320
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théc(tdn/ha/ndm)

265 214 208
31 25 42
hizobium - 5 68

10 | Thanh phéan co gidi dat e b b

B pHL 4,6 4,8 5,2
12 | OM (%) 2,62 1,04 1,25
13 | PO, (%) 0,120 0,063 0,092
14 | K,0 (%) 0,132 0,085 0,078
15 | P,O, dt (mg/100g dat) 5,8

16 | K,O Tr.d (mg/100g dat) 17,5

17 | Nang suat quy 9,4




o D
T e :
"

dat trén dat déi nui Son La
Nguyen Puong. Nguyén Xudn Thanh. BHNNI,

.3 Dong thal cua vi sinn vat o cac loal hinn suraung

1989

( x 103 CFU/g dat kho)
S W Chuyén Ita | Chuyénmau | Luén canh
0 déE - (2 lta) (3 vU mau) (2 me‘,lu +
%. Chi tieu L 1 laa)
1 | VKTSHK 56140 36280 42650
2 | VKTSYK 62190 13570 14320
3 [Nam TS 134 52 61
4 |Xa khuén TS 129 41 55
5 | VK amon hoéa 845 460 566
6 | VK nitorat héa 468 435 386
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314 268 287
108 19 53
: 32 65
e d b
5,2 4,4 5,6

12 | OM (%) 3,16 0,64 1,31

13 | P,0. (%) 0,130 0,058 0,089

14 | K,0 (%) 0,187 0,072 0,095

15 | P,O. dt (mg/100g dat) 8,6

16 | K,O Tr.d (mg/100g dat) 24,3

17 | Nang suat quy thoc(ta/ha) 11,6




Ua cac loai hinh st dung dat dén tinh

G, Rirng tai sinh (3)
SR DAy trang (10)



3 4 Dong thai cua vi sinh vat o cac loai hinh sur

dung dat déi Pa Bac H.Binh
Nguyen Xudn Thanh. 2003

pH [P6 |OM |VK |VK |Nam |XK |Giu
Chi tiéu a ( |TSH |TSYK| T T n
Cong thitc TN m % K S S | Con/
(%) ) m
2
1. San 43| 30 | 06 | 107 0 10! 0 2
2. Riing 48 | 45 | 09 | 10° | 102 | 10% | 10* | 8
3.Xoan 40 | 20 | 03 | 10 0 0 0 0
4.RUmng 47 | 41 | 0,5 | 10¢ | 10' | 107 0 0
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B2 o5 | 12| 0 | o 0

| 6.Rtmg 49 | 43 | 06 | 10° | 10" | 10 11
ZLuanuwong |42 | 21 | 03 | 100 | 0 | o 0
8.Rimng e i1 106 | 106 | 100 | 106 | 35
9.Liabacthang | 45 | 35 | 06 | 10° | 10° | 10?2 | 10* | 5
10.Liiabdc 52| 38 | 07 | 100 | 1068 | 18 | 102 | 9

thang

11.D4utuwong | 56 | 37 | 08 | 100 | 10° | 10° | 102 | 10
12. Pautuong | 58 | 40 | 09 | 10° | 10° | 10° | 102 | 15
13.Lianuéc | 50 | 75 | 29 | 100 | 10 | 106 | 102 &
14.Lianuéc | 52 | 72 | 27 | 100 | 107 | 100 [Nl
Suéi f
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y Chuong 7
_- HUONG CUA BIEN PHAP CANH TAC PEN
VI SINH VAT DAT

1. MOI QUAN HE HO'U CO GIUA BIEN PHAP CANHTAC

DEN 3 YEU TGO VI SINH VAT BAT, BAT VA CAY TRONG






" 1.1. M6i quan hé hitu co gilta VSV dat va Pat tréng trot

~ 1.2. MOi quan hé hitu co gilra Vi sinh vat dat va Cay trong

1.2.1. Vi sinh vat viing ré

Cay gia
Cay non
Vi sinh vat Ty 1& (%) Vi sinh vat Ty 1€ (%)
Pseudomonas 40 Pseudomonas 15
Mycobacterium 20 Mycobacterium 10
Chromobacterium 10 Chromobacterium 5
Micrococcus 8 Micrococcus 3
Mucor 5 Mucor 2
Bacillus 3 Bacillus 30
Asperillus 6 Asperillus 18 .
Vi sinh vat khac 8 Vi sinh vat khac 17 |

L WaXo}
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bé matré| Satré xaré | Ngoai ving
(0-1lcm) | (1-5cm) | (5-20 re
cm) (>20cm)
| Yén Mach 9,2. 10° 3. 107 6. 10° 1,5. 10°

ThuOc 14 3,6.101° | 1,2.108 | 5,6.107 18108




)ng dd san sinh cac hop chat anh huéng dén vi

l Hydrat cdc

axit amin axit htu co’ Vitamin
bon
c6 t6i 10 loai Loxin, ax foocmic, | biotin, thiamin,
duong khac izolOxin, axetic, penthotenat,
nhau: valin, propinic, niacin...
gluco,fructo glutamic, butynic,xitri
; asparagin, C, vanic,
arabino,manto, alanin, fumaric...
raphino, serin,
saccaro... lysin...




1 2 3 Vi sinh vat vung re san sinh cac chat hitu
CO, CAC enzym @ ving ré cay

GiOng vi sinh vat Enzym c6 loi cho cdy

Bacillus subtilis, Fusarium | Protopectinaza

Acetobacter agilis amila 1- 6 glucozidaza, o - amilaza,

Aspergillus candidus o - amilaza, [3- amilaza, gluco-
amilaza

Saccaromyces cerevisia o - amilaza, [3- amilaza, gluco-
amilaza

Cytophaza, Bacteroides Exo — xenluloza, Endo- xenluloza

Ruminococcus Exo — xenluloza, Endo- xenluloza
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inh vat ving ré san sinh chat kich thich sinh
trudng cho cdy va cédc axit hitu co lam teo ré cay

| Giéng vi sinh va@t | Chat kich thich | A xit dOc hai cdy
Basidomycetes Auxin A xit Fumaric,
Xuxinic
Fusarium Giberelin A, _ A, | A xit limonic,
Aspergillus Indolilaxetic A xit glicolic,
glicoxilic
Penicilium Auxin...

A xit lactic...




* MOi guan hé truc tiép (quan hé cong sinh, quan hé

* MOi quan hé gian tiép (quan hé tuong ho, quan hé
hoi sinh..

1.2.5. M6i quan hé gitra vi sinh vat va thuc

vat

Ky sinh...)

NOm Vi Sin
NOm Vi Sin
NnOm Vi Sin

nOm Vi Sin

)

N vat
N vat
N vat

N vat

noai sinh
pan hoai sinh
KY sinh

pan ky sinh
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1.3.1. Bat khéng c6 cay

1.3.2. Ciy khéng c6 dat



lIl. ANH HU'G NG CUA BIEN PHAP CANH TAC
PEN VI SINH VAT DAT
2.1 Anh hudng cua phuong thic lam dat dén
vi sinh vat dat

Phuong thic 1am dat phu thuOc nhi€u vao diéu
kién tu nhién, kinh t€ xa hdi, ti€u vung sinh
thai, loai dat, dia hinh... D€ dinh ra phu’O‘ng
th(c 1am dat thich hop cho moi quOc gia, moi
ving, mOi dia phuong khac nhau.

Tuy tUng bién phap lam dat khac nhau, ma anh
hudéng tdi vi sinh vat dat khac nhau.
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Thi nghiém cua Mixustin va Niacop theo 4
phuong thic lam dat sau:

1) XGi I6p dat mat 0 - 5 cm

2) X6i I6p dat canh tac (0 -20 cm) nhung
khong xao tron

3) X6i I6p dat canh tac (0 -20 cm) c6 xao
tron

4) Cay sau 30cm khong xao tron.
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nhau dén vi sinh vat

"~ Anh huéng ctia phuong thirc lam dat khéac

; Phuong thirc 1am dat
Chl tieu
1 2 3 &

SO guc_mg vi khuan TSHK | 100 1183 171,6 125,2
(%)

SO cl)u'(_jng vi khuan TSYK | 100 103,0 100,7 1112
(%)

SO léfc_mg vi khuan amon hoa | 100 122.1 186,5 143,9
(%)

SO léj‘c_mg vi khuan hoai sinh | 100 113.2 1611 150,2
(%)

Cudng d6 NO, (%) 100 109,4 105,2 124,5

Cerong dO phat trieén xenlulo | 100 1303 235,2 169,7
(%) .

Nang sudt cay trong (ta/ha) | 11,9 17,8 26

'20..,'2':' I




| huong cua dé cay sau dén sé luong vi sinh vat.

(x 102 TB/g dat) - Mixustin

posan | 1O Oklﬁlflt:;‘ tyl‘eafl“ Yé&m khi )151?11 s | Nam L rﬁgg‘t
Cay sdu binh thurong 27cm
0-10 3.832 1220 179 50 1000
10 - 20 3.680 1460 130 62 1100
20 - 27 2330 1870 127 26 560
30 - 40 875 190 11 11 421
40 - 50 303 142 70 2 100
Cay sdu 50 cm khéng xdo trén
0-10 3.375 1340 142 45 860
10 - 20 3.163 1950 105 53 930
20 - 30 1.860 1700 60 26 865
30 - 40 612 1100 31 21 540
40 - 50 279 185 15 7 14-
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' (Két qua ctia Tropkin)

‘clia luan canh dén vi sinh vat dat

. Chititu |VKTS |NamTS XK |[Nang  |Tylésau
én thdm canh TS suat bénh
- (tasha) | (%)
Chuyén canh(%) 100 100 100 100 100
Ludn canh (%) 143 218 115 119 | 244




K'e'"".'t'dué cua Truong BPHNNI (BPon vi: 10° /g dat)

| Chi tiéu theo doi

Pat chuyén lila

Pat chuyén mau

Pat liia - mau

Pat phu sa Gia Lam
Vi khuan hao khi

Vi khudn y€m khi

Ty 1€ hdo khi/yém khi
Nam tOng sO

Vi khuan amon

Xa khuén

Vi khuén NO,

Vi khudn phdn NO,
Pat bac mau Ha Bac
Vi khuan hao khi

Vi khudn y€m khi

Ty 1€& hdo khi/yém khi
N&m tOng s6

Xa khudn

Vi khu&n amon

Vi khuan NO

Vi khuén phén NO,;

55,04
79,56
0,65
0,41
55,1
2,30
3,00
7,16
10,88
1708
0,6
1.37
0,71
10,20
1,92
2,04

63,84
31,36
2
3,15
18,75
2,53
3,65
2,50
23,28
6,6
5
5,55
1,80
7
274
1,42

58,20
66,62
1.3
4,20
21,02
4,20
791
6,40
33,20
13,20
25
3,5
0,68
8,20
1,69
8,65
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2.3 Anh hu‘c’mg cua phan bon dén vi sinh vat dat

loai vi sinh vat
( Két qud TN cua Mixutin)

- Tac dung cua bon phéi hop phan N, P, K déi véi céc

Cong thirc |Vikhudn| Nam |Xakhudn| VK
(%) (%) (%) xenlul

O

(%)

Khong bon 100 100 100 100
P,O. +K,0 185 174 145 670
PO - KO| 210 130 195 840

+ N
P,O.: 60 kg/ha; K,O: 30 kg/ha;  N: 30 kg/ha
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1g ctia bon voi dén vi sinh vét dat

| Cong thUc

SO lugng vi sinh vat (don vi: x 10® TB/g dat)

> vi Vi Xa , VSV
khud khudn e Nam | cO dinh
n | nha bao N,
Poi chlmg | 3.900 770 100 120
Bén voi 5.500 | 1.200 250

150Q5@F'




nh huong cua cac loai phan hiru co dén vi sinh vat
| dat (%)
(Thi nghiém & dat lGa Gia Lam - Ha Noi)

Vi vl
Vi sinh vat tOn khu l?ahrl:1 ! =
o 5.6 g 511 é' Ném khu
Cong thr hao }1711 an
on C G
b
Sau bon | Sau bon | Sau bon | Sau bén | Sau bon | Sau béon
30 20 30 30 30 30
ngay ngay ngay ngay ngay ngay
Khél}g bon phan 100 100 100 100 100 100
10 té’n PC/ha 150 130 121 125 350 189
10 téln beo HD/ha 170 180 125 120 405 157
10 tan rom ra/ha 81 112 73 68 138
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h huéng ctia bon céc loai phan bén khéc nhau dén

tinh chat dat,
vi sinh vat dat va cay tréong (%)
} A s
pH Him VETS | Mém TS 1‘1';15"’“ iw‘-“l:ﬂ
5% %% [ %% '
(54
B bhiorg bor) 55 102 100 100 100 268
HPE 4= 1245 o4 5 269 102 = 452
Wi (] 1.1= 10Z 5 T84 11=5.1 221
i cor(HC) 5k 1.7a4 2185 4212 1462 295
Him corwi sivih 58 122 2738 22354 1271 402
(HCWS )
Woi+HC+1/2HPE G2 2,10 L] T 12310 24z2 L E ey
Woi+ HCWS +142 a5 233 3105 45306 2851 L0
HPE
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nh hudng ctia bon thudc trur sau, trir cé dén vi sinh
vat dat
Thi nghiém BHNNI. 1988 ( x 103 TB/gam dat)

Lonithioe [Law| VE | VE | Hm | Fablnm | dzeddoger | Wkdnam
b | Bio | im HDO
no| W | ki

24D 1 | 1ep% ( 70 o008 0407 0,13 023
2 [ 5120 70 | o0pE| 0p9 0,15 038
i1 597 a0 | 005 0.9 0,17 0,50

Dalaphum 1 | 5220 0 007 0,10 0,14 1RIE:
2 13970 30 pope | 013 0,16 045
3oleezA0 [ 20 o4 | 010 017 040

SImATH 1 | 451 a0 007 | 0 0,15 0,25
4 | 428 40 | 007 IRIE: 0,13 0,21
3| 394 40 | 005 006 0,11 021

Ehargthmdc| O [a670 | &0 | 008 | 0,13 0,16 0,33

dicdewe | | | | 1 | IF

TrEEE,
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- Anh huéng cta loai thuéc khac nhau
dén vi sinh vat dat

Thi nghiém gém 3 cong thic 3 1an nhac lai:
1. B6i chiing ( khéng sir dung thuoéc)

2. SU dung loai Benzofoos (100 — 150
mg/Iit)

3. SU dung loai Clozofoos (100 — 150 mg/lit)
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'cﬁa Protocob. V. 1982 (%)

Cong thnre TN

P.tich zau s dung

Poi cining

Bon
Benzofoos

(100 — 150 mg/lit)

Bon
Clozotoos

(100 — 150 mg/lit)

Sau 5 ngay 100 108,38 76,2
Sau 10 ngay 100 1231 81.7
Sau 20 ngay 100 1455 88,2
Sau 30 ngay 100
Sau 60 ngay 100
Sau 90 neay 100
Sau 120 ngay 100
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