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LOI TAC GIA

Chuyén dé Hoat Tinh Vi Sinh Vit Pdt dung dé gidng cho sinh vién chuyén
nganh Cong Nghé Sinh Hoc vdi thdi lugng 30 tiét. Piéu kién tién quyét 1a trudc
khi nghe gidng mon hoc nay sinh vién da dugc hoc qua cdc gido trinh ¢d sG thudc
linh vyc Sinh Hoc, bao gom :

- Sinh Hoc T€ Bao

- Vi Sinh Vit Hoc dai cuong
- Hod Sinh Hoc dai cuong

- Sinh Ly Thyc Vit

Vi ly do trén, trong tai liéu ndy khong nhic lai nhitng kién thic cd bin ma
sinh vién da dugc trang bi § cdc nim hoc trudc — trir trudng hop c6 yéu cau riéng.
Tai liéu nay ciing chi dé cap dén nhitng kién thiic cot 16i vé cdc hoat dong sinh hoc
clia khu hé vi sinh vat dit va moi tuong tdc gifia ching vdi cdc yéu td c6 mit trong
Hé Sinh Thdi Pat, dic biét 13 vdi ciy trong — c6 thé xem nhu diy 14 phan ciing cla
bai gidng. Trong qué trinh gidng diy, gidng vién s& phat trién bai gidng theo hudng
mé rong va ndng cao kién thitc; ddong thdi c6 thé bd sung nhitng thdng tin c6 lién
quan theo hudng cdp nhdt nhitng thanh tuu mdi trong Khoa Hoc - Cong Nghé. Pé
lam t8t viéc cAp nhat, gidng vién riat nén khuyén khich sinh vién cling tham gia truy
cap trén mang va theo doi céc tap chi chuyén nganh — thong qua dé ren luyén cho
sinh vién k¥ niang ty hoc va ky nang x& 1y tai liéu tham khao.

Hy vong ring nhitng trang viét ndy con c6 thé ding lam tu liéu cho viéc
nghién cttu va hoc tip & cdc linh vuc 1an cin (nhu Vi Sinh Tréng Trot, Bdo Vé
Thuc Vat...).

Téc gid rdt mong nhian dugc nhitng ¥ ki€n déng gép clia cdc ban dong
nghiép va cdc nha chuyén mon trong cédc linh vuc c6 lién quan d€ 1an tdi bdn sau
dudc hoan thién hon.

Trong qué trinh bién soan, ching t6i da nhan dudgc su hgp tdc tich cuc cua
CN. Nguyén Khoa Trudng trong viéc suu tim tai liéu va trinh by ban thio trén
mdy vi tinh, xin chin thanh cdm on!

ba Lat/ thang 4/ 2004

Th.S Bach Phuong Lan
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CHUONG 1. QUAN HE GIUA VI SINH VAT VA CAY
TRONG

L. CAC KIEU QUAN Hit GIUA VI SINH VAT VA CAY TRONG
Gifta vi sinh vat (VSV) va cdy trong ¢6 mdi quan hé qua lai véi nhau, c¢6 nhitng mdi
quan hé trong dé VSV va cdy trong chi 1a séng chung trong mot khu vuc chit khong
xam nhip vao cay, nhung cling ¢6 khi VSV xam nh3p vao mt vung nao d6, mot
md nio d6 clia ciy. C4 hai ki€u quan hé nay déu c6 mit 16i mit hai ca né, nghia
12 ¢c6 mit d6i khdng va mit tuong tac.

1. Hgp sinh
Thuc vat va VSV ciing song trén mdt manh dit va s dung nhitng sdn phdm trao
ddi chat clia nhau, nhung hoat dong s6ng ctia mdi mdt bén thi hoan toan doc 14p véi bén
kia va c4 hai déu sinh trudng va phat trién binh thudng.

2. Hoai sinh va ban hoai sinh

Hoai sinh: VSV sdng biing cdch phan huy cdc hgp chat hitu co trong xdc chét
thuc vat d€ dung 1am cd chat dinh dudng va sinh ning lugng, do vdy chi c6 VSV
sinh trudng va phat trién binh thudng, con cdy trong di chét va muc rita, do vy
trong ki€u quan hé nay VSV déng vai trd 1a d6i tugng tiéu thu bing hinh thic phan
huy. Pién hinh cho m&i quan hé nay thé hién qua qua trinh phan huy cdc hgp chat
cacbon, nitd, phospho, kali, Ivu huynh trong dat.

Ban hoai sinh: binh thudng VSV sdng hoai sinh nhung trong nhitng diéu kién
nio d6 né trd thanh ki sinh, lic @6 né xaAm nhap vao nhitng cd thé thyc vat chua
ché&t nhung thudng xaAm nhap vao cdc cd thé cé vét thudng, cic cd thé dang ldo hod,
gia coi.

3. Cong sinh

Vi sinh vat va thuc vat lién k&t chit ché véi nhau va phu thudc 14n nhau trong
mdt loat nhitng hoat dong sinh hoc chung, trén cd s hai bén cling c6 1¢i, nhung bit
budc VSV phai séng trong t€ bao hoic mdt loai md nhat dinh clia cAy chii (goi d6 1a vi
tri cdm thu dic hiéu). Trong qué trinh cOng sinh nhu vay cdy cung c4p chat dinh dudng
cho VSV biing cdch nhudng cho né nhitng sin phaAm thu dudc nhd quang hdp, ngugc
lai VSV sau khi di ti€p nhan nhitng nguyén liéu va cdc chit dinh dudng tir ciy thi tié€n
hanh cdc hoat ddng song dic trung clia minh rdi trd lai cho ciy nhitng sdn phdm trao
ddi chat qui va do vay c6 thé néi chiing nudi dudng 1dn nhau.

Vi du: - Su cong sinh gitta vi khudn ndt sin Rhizobium véi ré ciy ho dau.
- Su cong sinh giita thanh khu&n cd dinh nitd va béo hoa dau

- Su cong sinh gilta ndm va tdo trén dia y.

4 . Quan hé kv sinh va ban KV sinh

Ky sinh: VSV déng vai trd ki sinh con thyc vat 1am vat chii vd VSV sé dau
tranh véi cdy chd dé gianh nguyén liéu dinh dudng va gianh 14y sy sinh tén. Cay
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chii ciing tim moi cdch dé tiéu diét vi khudn nhim chong lai su gdy nhiém. K&t qua
sut dau tranh 1a mot trong hai bén bi thua, do vay, cAy hoic mang bénh hodc VSV bi
tiéu diét hoan toan, thong thudng vé phia cAy chii sé& trd nén rdi loan trao ddi chat ,
mang nhitng hinh dang bt binh thudng, d6 12 nhung ciy bi bénh.

Ban ky sinh: binh thudng la nhitng loai VSV ky sinh nhung trong trudng
hdp dic biét nao d6 thi né khdng chui vao t€ bao va md cda ciy chi ma song hoai
sinh. Thong thudng trong mdi quan hé ky sinh va ban ky sinh giita VSV va ciy chi
thé hién chuyén héa dic biét.

Mbi loai cdy thudng bi xAm nhiém bdi mot loai VSV nao dé va ngudc lai
mdi loai VSV chi xAm nhip vao mdt loai ciy.

Nhom VSV vat ky sinh trén cdy dugc goi la nhém VSV giy bénh ciy.
S. Quan hé phu sinh

Vi sinh vt cling s& song nhd trén mot bd phin nao d6 clia cdy dudi dang
“sdng gii” nhung khong tiét ra chit doc d€ hiiy hoai t€ bao va md cdy chi, dong
thdi cling khong nhan 1én nhiéu d&€n mic phd v& va 1am chét ciy chd ma né6 chi xin
cia cdy chi mot it chat dinh dudng & miic khong pha v& ciy. Bon VSV nay vd hai
hoic hai khong ddng ké.

II. ANH HUGNG CUA VSV bOI VOI CAY TRONG
Thong qua nhitng mdi quan hé k€ trén,VSV ¢6 dnh hudng ddi voi ciy trdng
theo hai huéng :

1. Anh hué&ng c6 1¢i (quan hé tweng hd)

Thé hién chi y&u trong nhém VSV sdng hoai sinh, hgp sinh va cong sinh. N6
cung cip cho cdy nhitng nguyén liéu quy can thi€t cho sy trao ddi chat. C6 thé d6i véi
bon hdp sinh va hoai sinh 13 1am ting cudng sy mau md cda dat trong con bon cdng sinh
12 cung cAp nhitng sdn pham trao d6i chit cho cdy chil.

Nhitng chdt chii yéu ma VSV cung cap la:

- Nhitng sdn pha&m phan gidi protein dudi dang NOs” va NH,";

- Cdc sdn phim phan gidi tinh bdt, cellulose va cdc sdn phim dang
hydratcarbon néi chung duéi dang carbon v6 co;

- San phd&m phan gidi cda lan hitu co va 1an khé tan dudi dang phospho dé tan,
acid phosphoric, carbonat;

- Vi sinh vat ti€t ra cdc chat kich thich sinh trudng vao dit hoidc vao cay,
nhu gibberellin, auxin, cdc vitamin va mot vai loai enzyme;

- VSV gidi doc cho cdy va chita bénh cho cdy: vi du cdc vi khudn phan gidi
luu huynh sulfat héa bi€n dang H,S 1am thdi ré cdy sang dang SO, vo hai, hoiic cdc
loai xa khudn va mot sd vi khun tiét chat khdng sinh tiéu diét mam bénh;

- Mot s6 vi khudn c6 kha niing ti€t ra ddc t& diét con tring hai cay
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2. Anh hudng c6 hai (quan hé déi khéng)
Thé hién & hai dang:
- Truc ti€p gdy bénh ciy(do nhém VSV ky sinh)

- Ti€t vao dat nhitng chat doc (thé hién § nhém hgp sinh va hoai sinh)

Vi du: bon vi khuan phdn sulfat héa ti€t ra H,S, mot s6 bon VSV giy thdi rita
ti€t ra indol 1a hop chat ddc vdi ciy, s6 khdc tiét ra nhitng san phdm trao ddi chat
dic trung nhung giy ddc cho cay. Mot so loai ndm ti€t ra nhitng acid hitu c¢o ma &
ndng do rat thip ciing di giy doc cho cAy. Ngodi ra con c6 nhém vi khudn phian
nitrat héa - bi€n NO, thanh N; do vy 1am thi€u hut nguén dinh dudng dam.

I11. SU PHAN BO CUA VSV DAT

Khu hé Vi sinh vat dit déng vai trd quan trong trong ndng nghiép, gép phan
tao nén két ciu dat, do phi nhiéu clia dat, gidp ciy sinh trudng, phat trién tot lam
ting ning suit cAy trong. Chiing tham gia tich cuc vao sy phin gidi, chuyén hod cdc
hop chit vo cd, hitu cd phic tap trong dat thanh dang don gidn ma ciy trong dé
dang st dung dugc. Nhiéu loai nAm, vi khudn, xa khun... @3 phan gidi cdc hgp chat
phifc tap nhu cellulose, pectin, lignin, lipit... thinh acid hitu cd, rugu, dudng va cudi
cung la CO; va H,0. C4c dang lan nhu apatit, phosphoric, phosphate canxi khé hoa
tan dugc vi sinh vat chuyén héa thanh acid phosphoric va cdc dang 1an dé& tiéu cung
cAp cho cay trong. Nhém vi sinh vit c6 dinh nito hang nim lam gidu cho dat mot
lugng nitd bing 10% tdng lugng nitc ma ciy trdng cin. Trong hoat dong sdng, vi
sinh vAt con san sinh ra rat nhiéu chit hoat dong sinh hoc c6 tic dung truc tiép ddi
vdi qué trinh sinh trudng, phdt trién clia ciy trong bao gébm: acid amin, vitamin,
enzyme, chit khiang sinh, ... tich lu§ trong viing ré ciy trong, 1am ting cudng sy
phét trién cda loai cAy phit hop v6i khu hé vi sinh vat nay va 1am han ché sy phat
trién cdc loai cay khic.

Mit khéc, c¢6 nhitng loai vi sinh vat thu¢c cdc nhom virus, vi khuin vi ndm,
xa khudn... gdy bénh cho con tring va hoat dong d6i khang vdi nhitng loai vi sinh
vat gy bénh khéc. Bén canh d6 vi sinh vat con sin sinh ra mot khoi lugng 16n CO»,
cdi thién ch& d6 thong khi, ch€ d6 nudc trong dat... gitp cdy trong quang hgp, sinh
trudng phat trién tot.

S3 di, vi sinh vat dat Iam dugc nhitng diéu ki diéu trén 13 vi khu hé vi sinh
vat dat rat da dang, phong phi, cé nhitng dic diém sinh ly, sinh héa va sinh thai
khdc nhau. Cdc quan th€ VSV dat néi chung dugc chia 1am hai khu hé: khu hé
quanh vung ré va khu hé ngoai ving ré.

Thyc t&, nhitng VSV giy bénh thudng tip trung viing quanh ré nhiéu hon viing
ngoai ré, con ngudc lai nhitng VSV ¢6 1gi thudng tap trung & viing xa ré.

Nhin chung, khu hé VSV dit vo cung da dang va phong phi, ching phin bd trong
dat & nhitng d6 sau khdc nhau. Ngudi ta xem dit 1a moi trudng tw nhién vo cuing thich hdp

ThS. Bach Phuong Lan Khoa Sinh hoc
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Vi § dat c6 chifa rat nhiéu chat hitu cd du trif trong mun, trong d6 day di cdc ngudn C, N,
P, khodng.

1.Khu hé VSV vung quanh ré:

GOm c6 vi khudn, nim, xa khuin, nguyén sinh dong vat. Trong d6 chi€m s&
lugng déng nhat 13 vi khudn cic loai, nhitng vi khuin ky khi séng & cdc ving
dat sdu, chua, triing ngdp nudc. Giita cidc quan thé VSV véi nhau ciing thé hién
didy dd moi quan hé hop sinh, tuong hd va mdi quan hé d6i khang.

Can luu y ring khu hé VSV dit viing quanh ré c¢é quan hé dic hiéu ddi véi loai

ciy trdng c6 mit.

- Trudc tién, r& thuc vat c6 dic di€m tiét ra ving quanh ré& nhitng chat
dinh dudng, chat doc doi véi VSV. Vi du: ciy hoa thio tiét cdc khodng Ca,Mg, Fe;
cdy ho dau tiét ra ngodi nhiéu hgp chit dang amin.

- Bao quanh mdi hé ré c6 mot khu hé VSV dic trung va tuong tng clia
minh.

Tuy vay, tAt cd nhitng khu hé VSV quanh ré bao gébm nhitng dic di€m

chung:

e Giita by ré thic vat va khu hé VSV ¢6 mot sy twong iing ddc hiéu vé thé
logi. Vi du: & quanh r& cdy ho dau bao gid ciing c6 vi khudn c¢d dinh nito
va cdc vi khudn phin gii protein; & quanh ré cdy hoa thio c6 vi khuin
phan gidi tinh bot va 1én men dudng

o Mat do tong s6 ciia VSV viing quanh ré bao gio ciing I6n hon ving xa ré
va mitc chénh léch nay cang ¢ dudi sdu cang ro rét.

Vi du: Ngudi ta da khio st khu hé ving quanh ré ctia lda mi den

Do siu chénh l1éch

0 — 25cm 300 lan
40 — 60 cm 800 Ian
60 — 100 cm 1700 1an

Lam thi nghiém, dem trong ciy vao dung dich dinh dudng cho thiy & dd sau 100
cm thi khong th& hién mudc chénh léch v& mat 36 VSV nhiéu nhu vay. Co 1€ khi tr6ng
trong dat do hai tdc dong: lugng chat ti€t ra va ré thudng in siu — trong dung dich hai
yé&u t6 trén khong con thé hién 5.

o SO lugng VSV viing ré bién thién theo cdc thoi ky sinh trudng va phdt
trién ciia cdy trong khi s6 lugng VSV ving xa ré thi it phu thudc vao cdc
thoi ky sinh truong cua cady.

Khu h¢ VSV vung ré Khu hé VSV ving ré
G cay dau tuong G cay lda mi
Mat do
€hao —p Phuong Lan Khoa Sinh hoc




[ Mat do
t& bao
VSV

Ra héa Thu hoach T Ra hoa Thu hoach T

(Ghi chi: T: Chu k¥ sinh trudng cla cay)
Hinh 1: Bién thién mdt dé VSV ving ré trong chu ky sinh trudng ciia cdy
tréng

DPat 12 moi trudng ty nhién rat thich hdp ddi véi VSV, khéi lugng chat hitu co c6
trong dat rat 16n, chd y&u 12 min. D6 1a ngudn thic dn carbon va dam clia nhiéu VSV.
Céc chat dinh dudng khong chi tp trung nhiéu & ting dAt mit ma con phan tin xudng
tang dit sau. C4c chat dinh dudng (phan bén, xdc dong thyc vit) thudng xuyén dugc bo
sung vao dat.. sy tich lu§ diu tién cdc chit hitu co va vo cd § 16p mit tir d4 me 13 nhd sy
phit trién clia cic VSV tu dudng. Sau d6 1a sy tham gia clia cAy xanh. Khi cdy c6i chét di
dugc VSV di dudng phan hiy thanh cdc chit hitu cd va vo cd. Mot s& sdn phadm oxy hod
tir chat hitu cd khong hoan toan sé& két hop véi cdc chit nhay do VSV tiét ra va cdc phifc
hé khodng ctia dit d€ tao thanh chit mun.

Mitic d6 thodng khi trong dat phu thudc vao thanh phan co gidi va dd 4m ctia
dat. C4c khi H,, CO,, N,, O, ludn ludn c¢6 mit trong dat. O, rit cin thi€t cho VSV
hi€u khi. O, chi€m trung binh 7 - 8% thé tich khong khi trong dit va ludn ludn
dugc b3 sung qua nudc nhd quang hop ciia tdo, nhd cic mod dan khi clia ciy va cic
bién phép canh tdc. D6 4m va nhiét do trong dit néi chung thich hgp cho nhiéu loai
VSV hoat d6ng. Trong mdi gam dat c6 thé chita hang chuc triéu dén hang ty VSV
va bao gébm rat nhiéu loai kh4c nhau.

2. Khu hé VSV ngoai ré:

GOm cdc nhém vi khudn, ndm, xa khudn, nguyén sinh dong vat vdi nhitng
dic di€m sinh 1y, sinh thdi khic nhau. Riéng vi khudn da rat phong phd, bao gém:
vi khuin hi€u khi, vi khuin ky khi, vi khuan ty dudng, vi khuan di dudng, vi khuin
cd dinh dam.

VSV s6ng thanh quan thé, giita loai nay va loai khic c6 tic dong qua lai 1dn nhau,
chiing 13 tdc nhan chi yéu clia cdc qué trinh chuyén hod vat chit trong dat. VSV cé mit
trong tit cd cdc loai dit nhung & nhitng chan dit c6 day di chat dinh dudng, c6 do6 Am va
phan @ng moi trudng thich hgp... thi & ddy VSV phit trién nhiéu va phong phi vé thanh
phan.

Trén nhitng chian dit nghéo chat dinh dudng, nhiéu chit ddc..VSV han ché&
r0 rét va tao thanh mot khu hé VSV dic biét thich ttng véi diéu kién dat dai bat 1gi
(VSV chiu chua,VSV c6 kh3 ning phat trién trong moi trudng nhiéu H,S, nhiéu
CH,...).

ThS. Bach Phuong Lan Khoa Sinh hoc
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CHUONG IL NHUNG HOAT PONG CHU YEU CUA VI SINH
VAT PAT

L. VI TRi CUA VI SINH VAT TRONG HE SINH THAI
Trong thanh phin hé sinh thdi c6 ba ddi tugng: sinh vat sdn xuit, sinh vat tiéu
thu va sinh vat phan hady.

- Sinh vat sdn xudt: bi€n chat vd co thanh chat hitu c¢d dudi tic dung cla
anh sdng madt troi( thyc vat, vi sinh vat ty dudng quang ning vo co va dinh dudng
quang ning hitu cd) c¢6 kha ning st dung tryc ti€p ning lugng mit tri d€ dong hod
CO, trong khong khi.

- Sinh vat tiéu thu: s dung chat hitu co c6 sin d€ duy tri sy song cda ban
than. C6 hai nhém sinh vit ti€u thu:

+ Sinh vat tiéu thu cAp 1: dong vat dn cé
+ Sinh vat tiéu thy cip 2: ngudi va dong vat in thit
- Sinh vat phan huy: sdng hoai sinh trén xdc dong vat, thuc vat phan hiy
thanh phan hitu cd, v6 co trong xdc chét. Pdi tugng nay gdm ndm, xa khuén, vi
khuén.
HAu hét VSV 1a sinh vat phan hily, it VSV sdn xuit. Quan hé sinh th4i dugc biéu
dién bing so do:

\l/ Anh sang
[ Chat v6 co SV san xuit
Chét hitu co b///EVﬁ&nm
Chat hitu co ,_—__ SV phan hiy

Hinh 2: Quan hé sinh thdi giita ba nhom sinh vdt

Vai tro ctia VSV 1a khép kin vong tudn hoan trong hé sinh th4i, ti tao thifc in
cho dong vat, thuc vat bing cdch phan hiy d€ 14y lai chit dinh dudng cung cAp cho
nhiéu cd thé dang sdng. N6 dem lai hai hiéu qua:

- Ting do phi clia dat
- Giai quyét nan  dong chat thdi trong dat

Nhu vy, VSV khép kin vong tudn hoan cdc nguyén td N, P, S, K... thong qua

cdc qud trinh phan huy cdc nguyén td nay dang ton tai trong dat.

II. CAC QUA TRINH PHAN HUY CUA VSV PAT

1. Phan huy hgp chat glucid
1.1 Phan hay cellulose

ThS. Bach Phuong Lan Khoa Sinh hoc
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VSV ¢6 kha ning ti€t ra nhiéu enzymee ngoai biao d€ thuc hién qud trinh
phan huy mot cach toan dién.

Trong dit ton tai nhiéu hop chat cao phan tit khé tan 1a cellulose va tinh bot.
Hiang nim c6 khodng 300 ty tin chit hitu co dugc cAy xanh tdng hop trén trdi dat.
Trong s& nay c6 t6i 30% 1a véach t€ bao thuc vat ma thanh phin chd yéu la
cellulose. Nh& phuong phédp phan tich bing tia Ronghen ngudi ta da biét cellulose
c6 ciu tao dang sdi. C4c sdi cellulose ty nhién thudng chita khodng 14.000 - 20.000
gdc B-glucozid lién két nhau bing lién két 1,4-glucozid. C4c soi nay lién két thanh
b6 nhd goi la cac micofibrin.

Cellulose 13 hgp chat khd bén vitng, khong tan trong nudc (chi bi phong 1én
khi hap thu nudc). Cellulose khong dudc tiéu hod trong dudng tiéu hod clia ngudi
va dong vat. S§ di dong vat nhai lai c6 thé ddng hod dugc cellulose 13 nhd hoat
dong phan gidi cellulose ctia nhiéu loai VSV sdng trong da day c¢é (bao gdm cic
cAu khudn thudc giong Ruminoccocus, nhiéu nhat 12 R. albus va R. flavejaciens ,
loai thit hai thudng gip 13 truc khudn Bacteoides succinogens).

Ngoai vi khuan sdng trong da cd néi trén, nhiéu loai vi khuin khéc ciing c6
kha ning phan gidi cellulose nhu niém vi khudn Cellulomonas, Sporocytophaga,
Myxoceceoides, xa khuin Streptomyces antibioticus va mot sd loai ctia Cellvibrio,
Acetobacter xylinum.

VSV phan gidi cellulose 1a nhd c¢6 phiic hé enzyme cellulase do chiing tiét
vao modi trudng xung quanh. Enzyme cellulase c6 hoat tinh t6i wu & pH trung tinh
hay acid nhe. Phitc hé enzyme gdm bdn thanh phan :

- Cellobiohydrolase (C1)

- Endogluconase (Cx1) , Exogluconase (Cx2)

- B-glucosidase (E4), con goi la Cellobiase

Su phin gidi cellulose c6 thé dién ra theo hai co ch€ hi€u khi va ky khi.

> Trong diéu kién ky khi VSV tao thanh nhiéu sin phim khic
nhau: H,, CO,, cac acid hitu cd (acetic , succinic...).

> Trong diéu kién hiéu khi: sin phim phin gidi duy nhat 1a
glucose. Qud trinh phin gidi cellulose trong diéu kién hi€u khi
thudng qua cdc giai doan sau :

Cellulose (Cao phan t& ty nhién)

$ E.C1

Cellulose (v6i cau tric bi€n d6i)

/MX\

Exof (1-4) gluconase Endop (1-4) gluconase

\’

Olygomers
/ (Cellulose phan tit nhd)
ThS. Bach Fhuong Lan i Khoa Sinh hoc
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E4

!

Glucose
Hinh 3: So doé phan gidi cellulose hiéu khi

Pé x4c dinh hoat tinh enzyme C;, ngudi ta thudng st dung cellulose ty
nhién, sdi bong, gidy loc, cellulose bdt, hydrocellulose, avixen... ding 1am cd chat.

Pé x4c dinh hoat tinh C,, ngudi ta thudng st dung co chit 1a Oxy etyl
cellulose va Carbamyl metyl Cellulose (CMC).

Nhém VSV c¢6 khid ning phian gidi cellulose hi€u khi: Bacillus
thermophillus, nAm men, nAm mdc, nim thugng ding.
Nhém VSV phan gidi ky khi gdm : Clostridium cellobigoarerum

Y nghia ciia su phéin gidi cellulose:

- B4 sung COs trong quang hop

Gidi phéng dat trong, khong & dong xdc chét

Cung cAp nguyén liéu chd y&u cho qu4 trinh tao mun

BG sung ngudn cacbon dé hap thu cho chinh khu hé VSV dit dudi hinh
thdc nhitng sén ph§m sau: glucose, acid butyric, acid lactic, acid formic,
acid acetic ...

1.2. Sy phan giai xylan

Xylan 1a loai hgp chat hidratcarbon phan bd rit rong trong tu nhién. Xylan
chita kh4 nhiéu trong xdc thyc vat. Xylan thudc vé nhém hydratcarbon thudng dugc
goi 12 hemi cellulose, mic du xylan khong giong cellulose vé ciu tridc. Phan ti¥
xylan cu tao bdi cdc don vi 1a cdc goc B-D-Xylo lién két v4i nhau bing cdc day
ndi 1-4 glucozide. Mot s§ xylan chifa cdc thinh phdn bd sung khdc: arabinose,
glucose, galactose, acid glucuronic ...

Nhiéu loai VSV c6 khd ning phan gidi cellulose khi sdn sinh ra enzyme
cellulase thudng ddng thdi sinh ra enzyme xylanase. Trong dat chua thi ndAm Ia loai
VSV diu tién tic dong vao xylan, trong dat trung tinh va kiém, vi khudn va niém vi
khu4n 132 nhém tdc dong dau tién vao xylan. Xylanase thudng 13 enzyme cidm ting
(chit cdm tng 1a xylan), cling c6 trrudng hop enzyme nay lai 12 enzyme cau tric
(vi du Clostridium ). Duéi tac dung cla xylanase ngoai bao, xylan sé bi phan gidi
thanh cdc phan khdc nhau: nhitng doan dai, xylobiose , xylose, glucose. enzyme
xylanase tic dong dong thdi 1én nhiéu phan khic nhau clia phan ti.

ThS. Bach Phuong Lan Khoa Sinh hoc
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1.3. Phan giai tinh bt

Tinh bot 12 chat dy trit chd y€u cda thuc vat, né phdn Gng véi idt tao thanh
hop chit ¢6 mau lam tim. Trong t&€ bao thyc vat, tinh bot tdn tai trong dang cdc hat
tinh bot. C4c hat tinh bot ¢6 kich thu6e va hinh dang thay d6i tily loai thyc vat. Tinh
bot gom hai thanh phan khic nhau: amilo va amilopectin. Amilo tan trong nudc
néng (tinh bot tan = amylose) , con amilopectin thi tao thanh hd.

Amilopectin c6 chia tir 0,1 — 0,8% P,0s. D6 1a mdt chudi phan nhinh ciu
tao bdi géc o-D glucopirano, lién két v6i nhau bdi day ndi 1-4 va 1-6 glucozit.
Amilopectin nhu mot loai ximing co gidn dudc, lién két cdc tinh thé amilo véi
nhau.

Nhiéu loai VSV c6 kha niing sinh amylase ngoai bao 1am phén gidi tinh bot thanh
cdc thanh phan don gidn hon. Phiic hé enzyme amilase gdm cdc thanh phan sau:

- a - amylase: tic dung ddng thdi 1én cdc diy ndi a-1,4 bén trong dai phan
td (vi vy c6 tén goi la endoamylase), a-amylase lam dich h6a mo6t cich nhanh
chéng tinh bot, sin phdm cla qué trinh phan gidi nay, ngodi maltose con cb cdc
olygomer chita khodng 3 gdc glucose.

- B- amylase: khic v6i a-amylase, B-amylase chi tic dong vao phan ngoai
ctia dai phan ti (vi vy con c6 tén goi la exoamylase), dudi tic dung cia B-amylase
tinh bot van gitt khd 1au phdn ¢ng mau i6t nhung dudc dudng héa kh4 nhanh.
Nhitng B - dextrin con lai sau tdc dung cla B-amylase dugc goi la cdac dextrin tin
cung.

- Amylo 1,6 — glucozidase: phan cit diy ndi 1-6 glucozit (8 cdc chd phan
nhdnh)

- Glucose amylase: phan gidi tinh bdt thanh glucose va cdc o-
oligosaccharide. Mot s6 thuc nghiém cho biét ngoai viéc phan cit diy ndéi  o-1,4,
glucose amylase con phan cit cd diy néi o -1,6.

Céc loai VSV ¢6 hoat tinh amylase cao va cé nhiéu y nghia trong viéc phian
gidi tinh bot:
+ o -amylase: Aspegillus candidus, B. subtilis, B. stearothermophilus,
Asp. oryzae ...
+ B -amylase: Sac.cerevisiae, Asp. oryzae, Asp. awamorii ...

+ Glucose amylase: Sac. cerevisiae, A. niger, Pullularia pullulans ...

2. Phan gidi hgp chat khong chita dam khéic
2.1. Phan giai pectin

Pectin la- mot loai polygalacturonic, titc 12 mot hop chat cao phan tif ciu tao
bdi cdc goc acid D-galacturonic (mot phan duge metyl héa). Cac goc ndy duge lién
k&t v6i nhau nhd diy ndi a-1,4 glucozit. Pectin 12 hdp chat khong tan, c6 trong cdc
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loai cay 14y sdi, day, gai, c6i. Duéi tic dung ctia VSV sinh enzyme pectinase ngoai
bao, tit ca thanh phin pectin c6 trong dat s& bi phan gidi thanh D-galacturonic.

Pectin — B —3palacturonic —A<xd hitu co
pectinase
San pham trung gian nhd nhém VSV khdc phén gidi theo nhiéu hudng khac tao

acid hitu co.

Ngudi ta chia bon loai pectin: pectin khong hoa tan, pectin hda tan, acid pectinic
va acid pectic.

- Loai pectin khdng hoa tan (hay protopectin) 13 thanh phin quan trong cia
chat gian bao, 1am nhiém vu lién két cc t€ bao vdi nhau. Pectin khong hoa tan c6
thé coi nhu mudi Canxi ctia acid pectinic. Khi qua tif xanh chuyén sang chin, ngudi
ta nhan thay c6 sy chuyén héa tir dang pectin khong hoa tan sang pectin hoa tan.

Tac dung ctia enzyme trong cac phidc hé pectinase:
+ E. proto pectinase: protopectin chuyén thanh pectin hoa tan

+ E.pectase (pectin metinesterase) : cdc diy ndi este s& dit va tao thanh acid
pectinic ty do va methanol

+ E.pectin metinesterase (polygalactaronase): phin gidi cdc phan t pectin va
tao thanh acid D — galactaronic.

Nhiéu loai ndm va vi khudn c6 kha ning phan gidi pectin: Bacillus macerans,
Bacillus subtilis, Bacillus mesentericus, Clostridium pectinovorum....

Botriyis cinerea, Fusarium Oxysporum 1a nhitng loai nAm bénh.

Ngudi ta thudng st dung VSV phin gidi pectin vao viéc ngdm day, ngdm
gai, ngdm gidy gi6 (d€ tach 13y sdi hodc d€ 1am gidy), c6 thé sit dung phuong phap
dam suong hoic phuong phdp ngdm nuéc.

Y nghia:

- S4n pham ctlia sy phan gidi pectin ¢ vai trd quan trong trong viéc tao miin

dat.

- Vi khudn c6é enzyme pectinase 1a ngudi ban tot cia VSV ¢ dinh dam

cong sinh, né phan hdy mang pectin cla ré cdy tao khe hd cho VSV ¢4d dinh

nitd xam nhap.

- Mit khac, bon nay ciing giy hai vi chiing tao vét thuong cho vi khudn gy

bénh xam nhip.
2.2. Phan giai lignin

Lignin 12 mot trong nhitng thanh phan chd y&u cia t§ chic thuc vat. Lignin
va cellulose tham gia vao thanh phan ctia mang t&€ bao thyc vat. Lugng Lignin chita
trong cAy gid nhiéu hon so véi trong cdy non. Lignin 12 hgp chit rat bén viing,
khong tan trong nudc, trong dung moi thong thudng va cdc acid ddc. Duéi tdc dung
clia kiém, bisufit natri va H,SO, thi lignin mdi bi phan gidi mot phan va chuyén
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sang dang hoa tan. Lignin 12 hgp chat cao phan tlf ¢c6 vong thom, chi€m ty 1& cao
trong rom, ra, ré, canh. C6 M = 1.000 — 10.000 don vi.

Nhiéu loai vi khudn va xa khudn c6 kha ning phan gidi lignin, cic loai vi
khudn c6 hoat tinh phan gidi lignin cao thudng thudc vé cic giong Pseudomonas,
Flavobacterium, Agrobacterium ... Nhitng san phdm phan gidi déu 13 nguyén liéu
tao mun cho dat.

OH
OH
’ OH
OH
CH, - COOH
C=0
(CH,)-COOH
CH, _ COOH
CH, - COOH
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Hinh 4: So do qud trinh phan gidi lignin hiéu khi

2.3. Phan giai lipid

Lipid c6 trong hat ciy c¢6 diu. Loai lipid phd bién 1a phospholipid, phic hé
lipase ngoai bao gdm cic phospholipase A,B,C. Du6i tic dung clia lipase ngoai
bao, phospholipid bi phan gidi thanh glycerine, acid béo, va acid phosphoric
(H3PO.).

Acid phosphoric sé& tdc dung véi chat 1an khé tan & trong dit tao hop chat
1an dé tan 1am thitc 4n cho cay.

Glycerine dugc nhém VSV chuyén biét ding 1am ngudn carbon, phan gidi
thanh cdc san pham tao miin cho dat.

Acid béo phan gidi theo c¢d ch€ B-oxy héa, gidi phéng nhiét lam 4m moi
trudng cho VSV wa nhiét, gidi phéng CO, cung cap cho quang hgp

Y nghia ciia qud trinh phén gidi hop chdt cacbon nh VSV:

- P6i véi VSV : d6 1a nhitng phuong thitc sinh ning lugng d€ tao ra héa
ning va nguyén liéu can thiét cho ban than trong qué trinh hoat dong song. Ngoai
ra, s phan gidi clia nhém nay cung cip nguyén liéu cho nhém khdc dusi dang hop
chat trung gian.

- Péi v6i trong trot: b8 sung CO, cho quang hop, ting ngudn dinh dudng cho
cay, tao ciu tugng dat, bi€n C vo ich thanh C c6 ich. Tao nguyén liéu quy cho qué
trinh hinh thanh mun.

- P&i v6i cong nghiép: tng dung gidng VSV néi trén d€ ché ché bién thic
dn gia sic tf nhitng ph€ liéu dang cellulose ( 16i ngd, tre nita, gidy vun, mit cua...)

- Khép kin vong tuan hoan C trong tu nhién.

ﬁ pone P\

Chat hityco ——— __ | Xdcchétva
Thu’ t
cva VSV phan giai ky khi ) sén pham

bai tiét
VSV phan gidi hi€u khi

Hinh 5: Vong tudn hoan carbon trong tu nhién

3. Phan gidi hop chat chita nito
Nitd 12 mot trong nhitng nguyén t6 quan trong trong ddi song clia cdy. Cay
khong déng héa truc ti€p dudc nitd hitu co ma né chi dugc hap thu dudi dang vo cd
la NO3_ va NH4+.
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Vai tro ctia VSV chinh la thong qua cdc qua trinh amon hda, qud trinh phan
gidi uré, acid uric, qua trinh c& dinh nito phan t ... &€ bién nito dang v ich thanh
dang NOs, NHy hitu ich.

Protein thién nhién

|

Olygopeptide —= Mot phan dudc WSV hap thu

J, ., NH; + Sén phdm hdn hoplkhdc
_—7 N
i Phéan gidi ndi bao Tao mun

Trong dat, trong nuSc thudng cO My. vy 1uvng vang ne vav ey p <aaee -...J QU
co (protein, acid nucleic, peptide, acid amin, uré ...) cdc hgp chat nay thudng xuyén
dugc bé sung vao dit cling véi xdc dong thuc vat, phan chudng, phan xanh, rdc
rudi. RAt nhiéu VSV tham gia vio qud trinh phan gidi cdc hgp chit nay dé cudi
cling tao thanh NH3 cung cip cho cay trong. Ngudi ta goi qud trinh nay 13 qué trinh
amon héa. Qud trinh amén héa véi co chat 1a protein con duge goi la qud trinh thdi
rira.

Acid amin VSV hép thu ciy

3.1.C

a. Qua trinh amo6n héa uré:

Uré 1a loai hgp chat hitu co don gidn chia t6i 46,6% nitd. Vi khudn amon héa
uré dugc Pasteur phdt hién tu ndm 1962. Cac loai vi khu&n c6 hoat tinh amén héa
uré cao la:

A A . . . .o
- Cau khuan: Micrococcus ureae, Planosarcina ueae, Sarcina hansenii ...

- Truc khudn: Bacillus pasteurii, Proteus vulgaris, Pseudobacterium
ureolyticum ...

Nhiéu loai nAm mdc va xa khuén ciing c6 kh3 ning amon héa manh uré. Vi
khu&n amon héa uré thudng thudc loai hi€u khi hay ki khi tiy y. Chiing phit trién
tot trong cdc mdi trudng trung tinh hay hdi kiém. Chiing khong st dung dudc carbon
trong uré, uré chi dugc ding lam ngudn cung cip nitd ddi vdi ching. Vi khudn
amon hda uré c6 kha nidng san sinh ra enzyme urease lam xuc tdc qud trinh phin
glgll uré thanh NH3, CO, va H,0

urease
CO(NH2)2 + 2H,0 _— (NH4)2CO3
(NH4)2CO3 S 2NH3 + C02 + Hzo

Vi khudn amon héa uré thudng c6 kha ning phan gidi acid uric va xianmit
calci. Acid uric 12 mot loai hgp chat nitd hitu cd chita trong nudc ti€u (khodng 0,5
g/l). Chiing dugc phan gidi thanh uré acid tactonic. Sau d6 uré dudc ti€p tuc phan
gidi nhu trén:

NH - CO
ThS. Bach Ph CO é — NH\ ot e o1
| " O + 4H,0 = (NH4)CO +HOOC - COOH
uré acid tactonic

NH__C_ NH
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Xianmit canxi
Xianmit canxi dugc phan gidi thanh uré qua giai doan CNNH, trung gian
CN.NCa + 2H,0 — CN.NH; + Ca(OH),
CN.NH; + H,O — CO(NH>»),
Khi st dung uré 1am phan bén, ngudi ta thudng két hgp viéc 1am thodng dat
va bén voi cho nhitng chin dit chua tao diéu kién thuin 1gi cho cdc loai vi khuin
¢6 kha nang amon héa uré.

b. Qua trinh amén héa protein

Protein 12 thanh phan co ban cla chit nguyén sinh. R4t nhiéu VSV song trong
da't c6 kha ning amon héa protein

+ Vi khuin: Bacillus mycoides, Clostridium sporogenes, Pseudomonas
fluorescens, Bac. subtilis ...

+ Xa khuin: Streptomyces griceus, Streptomyces rimosus...

+ Nam: Aspergillus oryzae, Penicillium camemberti, Mucor ...

- Cdc VSV nay déu c6 kha niing sdn sinh vio mdi trudng enzyme protease
(proteinase va peptidase). Chiing xiic tdc qué trinh thdy phan lién k&t peptide va
mot sO lién két khac.

- Khiéc véi protease cla thuc vat (nhu trypsin, pepsin, rennin) protease cia
VSV thudng 12 enzymee ngoai bao, ¢ tinh chuyén héa rat rong.

- Duéi tdc dung clia protease, cic protein dugc phan gidi thanh cdc hdp chat
don gidn hon (polypeptide va olygopeptide). Cdc chit nay ti€p tuc phan gidi thanh
acid amin nhd tdc dung clia enzyme peptidase ngoai bao. C4c chat nay c6 thé tryc
ti€p hap thu vio t&€ bao VSV, sau dé dugc ti€p tuc chuyén héa thanh acid amin.
Cic acid amin nay sé dugc sit dung mdt phin vao qué trinh sinh tdng hgp protein
cia VSV, mdt phan ti€p tuc phan gidi d€ tao ra NH;, CO; va nhiéu sdn phadm trung
gian khéc.

- Quad trinh kht amin dugc xdy theo mdt trong nhitng phudng thdc sau:

R — CH(NH;) - COOH — R =CH - COOH + NHj3;

R — CH(NH;) - COOH + H,0 — R — CH,OH - COOH + NH;3;
R - CH(NH;) - COOH + H,O - R — CH,0H + CO; + NH3

R — CH(NH;) - COOH + O; - R — COOH + CO; + NH;

R - CH(NH;) - COOH + H,O - R - CO - COOH + NH3; + 2H
R - CH(NH;) - COOH + 2H — R - CH3 + CO, + NH;
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Khi phin gidi cdc acid amin chita S (nhu metionin, cystin, cystein) VSV giai
phéng ra khi H,S, va néu tich liiy nhiéu trong dat c6 thé 1am thdi ré cdy trong:
HOOC - CH(NH;)- CH,SH + 2H,O — H,S + NH3; + CH3;COOH

(cystein) + HCOOH

Mot s& amin sinh ra trong qué trinh khi¥ carboxyl cta cdc acid amin c6 thé
ddc vdi ngudi va gia sic, ddng chd y nhat 1a histamin, actnatin, putrein, cadavein.
Céc loai d6 hop mat phdm chit, cdc loai thit cd thiu rat c6 thé mang cdc loai amin
c6 doc tinh nay.

¢. Qua trinh amon hoa Kkitin.

Kitin 12 hdp chat cao phan tif bén vitng. CAu tric clia kitin gin gidng véi cau
tric clia cellulose nhung trong phan t glucose, ngudi ta nhan thdy gdc hydroxin &
nguyén tif C thit hai dugc thay th€ bing nhitng géc amin da dudc acetyl héa. Kitin
c6 mit trong thanh t€ bao cda nhiéu loai nim (nhit 13 Ascomyces va
Bazidiomycetes), trong v nhiéu loai con triing.

Mot s& loai vi khudn va xa khudn c6 khd ning phan gidi kitin nhu céc
gidng: Pseudomonas, Streptomyces, Bacillus, Nocardia.

Nhitng loai nAm thudng c6 kha ning phan gidi kitin manh thudng thudc vé
cic giong Aspergillus vamortierella. Vi khuin Bac. chitinovorum va xa khuin
Streptomyces griseus c6 kha ning sinh ra cdc men ngoai bao: kitinase va kitobiose.

- Kitinase c6 tic dung ddng thdi 1én cdc phan khdc nhau clia phan tif kitin va
lam phan gidi thanh kitobio va kitotrio (mdt phadn N—acetyl glucozamin ciing dugc
sinh ra). Kitotrio sé& ti€p tuc phan gii thanh cdc goc don phan tf (monomer) nhd sy
xuc tac cua enzyme kitobiose.

3.2. Qua trinh nitrat hoa

Mudi amdn dudc hinh thanh do qué trinh amo6n héa nhd VSV néi trén ciing
nhu c4c loai phan héa hoc chita gdc amon sé& dudc ti€p tuc oxy héa thanh nitrit roi
sau d6 thanh nitrat. Qud trinh nay dudc goi la qud trinh nitrat héa, va nhém vi
khu#n xic tién qu4 trinh chuyén héa dugc goi 1a cdc vi khuin nitrdt héa.

a. Giai doan nitrit héa

Vi khuin tham gia vao giai doan chuyén héa amon thanh nitric thudc vé 4
gidng khic nhau: Nitrosomonas, Nitrosocystis, Nitrosdobus va Nitrosospira

Qud trinh oxy héa nitric dugc bi€u thi bing phuong trinh sau:
1\IH4Jr +3/2 02 d NO3_ + HZO +2H
b. Giai doan nitrat héa

Vi khudn tham gia vio qué trinh chuyén héa nitrit thanh nitrat thudc vé 3
gi6ng khéc nhau: Nitrobacter, Nirtospira, Nitrococcus.

Ciing nhu cdc vi khu&n nitrit héa, vi khuin nitrat héa 1a nhitng vi khuén ty
dudng héa ning bit budc. Ching sit dung ning ludng sinh ra trong qud trinh oxy
héa nitric d€ ddng héa carbon trong CO,

Qud trinh oxy héa nitric dugc biéu thi bing phuong trinh sau day:
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NO; + 1/20, - NO;

Ngudi ta da chitng minh ring chiét xuat vo bao ctia Nitrobacter c6 thé thuc
hién dudc qua trinh ¢& dinh CO, khi c6 nitrit, ADP va NAP

Qud trinh ddng héa CO, clia khong khi c6 thé bi€u thi bing so dd sau day:

6CO; + 18 ATP + 12 NADH + 12H" — 6 (CH,0) + 18 ADP + 18 Pvc +12

NAD + 6H,0

Ngoai qud trinh nitrat héa cua cic VSV tu dudng héa ning ndi trén, con cé
qué trinh nitrat héa do nhiéu loai VSV di dudng. Ching khong c6 kha ning dong
héa CO; trong khong khi nhung c6 kha ning chuyén héa NHj thanh nitrit rdi thanh
nitrat.

Nhém VSV nitrat héa di dudng gdm nhiéu loai vi khuidn va xa khu&n thudc
cac giffng Alcabigenes, Streptomyces, Pseudomonas, Nocardra, Achromobacter ...

Ngoai viéc nitrat héa cdc hgp chidt nhu NH; hay nitric, nhiéu loai trong s6 cdc
vi khuin di dudng néi trén c6 thé ti€n hanh nitrat héa déi v6i nhiéu hgp chat chita
nitd khac (amit, amin, oxim, hydroxamat...). Con dudng chuyén héa nhu sau:

R-NH, > R-NHOH — > R -(NO) >R - NO; - NOs

VR N J \!
NH,OH (NOH) NO, Cay

d4ng k€ trong vong tuin hoan nitd. (b)Vi khuan nitrat héa c6 ich cho ndng nghiép
vi ¢6 kha ning chuyén héa NH4* — NO; mot dang nitd dugc cdy trong d& hap thu.
(c)Viéc chuyén héa cation NH4* thanh anion NOs s& 1am acid héa moi trudng dat
va 1am ning cao d6 hoa tan cla nhiéu loai mudi vd co chita P, K, Ca, Mg

- Hai: (a)Cay trong hap thu NH;3 va NH, khong kém NOs', ma NH, duge
duy tri trong dat 14u bén hon so v&i nitrat, nhat 1a khi chiing dudc lién két véi cic
thanh phan khodng sét clia dat. Nitrat dé& bi rira troi xuéng cdc 16p dit sau. (b)Viéc
chuyén héa thanh nitrat thudng din dén hién tugng 1am chua dit va do dé nhiéu khi
bt 1gi cho cdy trong. (c)Viéc chuyén héa thanh nitrat tao diéu kién cho qud trinh
kht nitrat thanh N (phan nitrat héa) va do d6 1am t6n that dy tri nito cda dat.

3.3. Qua trinh phan nitrat héa.

Ngugc lai véi qud trinh trén 12 qud trinh khit nitrat d&€n nito phan t. Cling c6
mdt s& VSV ¢6 kha ning st dung nitrat nhu mot chat nhan hydro va tao thanh NH;
goi 12 qud trinh amo6n héa. Hai qud trinh ndy dugc goi chung 12 ho hap nitrat.

AmoOn hda nitrat

' — . P NH,OH — NH;
Nitrat Nitrit Oxyt Nito ~ Hydroxylamin
Peroxit Nitc
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Nhitng vi khudn phan nitrat héa: Pseudomonas denitrificans, Micrococcus
denitrificans, Bacillus lichnenifomis ...

3.4. Qua trinh c6 dinh Nito phan t
Mot trong nhitng qué trinh vi sinh vat hoc c6 ¥ nghia 16n ddi v6i ndong nghiép l1a
qué trinh c6 dinh Nito phan tit. Trong khodng khong khi trén mdi hecta dat c6 t6i
80000 tan Nitd nhung ngudi, gia stic va cay trong déu khong c6 kha ning st dung
dudc Nito & dang phan tr nay.CAy trong trén toan trdi dit mdi nim st dung kodng
100-110 triéu tdn Nito, trong khi do phan dam héa hoc clia tit cd cdc nudc trén thé
gi6i chi b6 sung khodng 30% s6 lugng Nitd bi 14y di. Mudn phé v ba lién két trong
phan ti¥ Nito (N=N) d€ d& tao ra c4c loai phan héa hoc, cAn phai st dung cic diéu kién
ky thuit rat phifc tap (nhiét dd cao, 4p sudt cao chit xic tac dit tién).
Vi khuin cd dinh Nito phan ti¥ gdm c6 cédc loai:
a. Vi khudn nét sin cta b dau
Thudc gidng Rhizobium, lic con non c¢6 hinh que, dén giai doan phat trién
xudt hién gid khudn thé phan nhdnh, chinh 12 giai doan Vi khuan ¢& dinh Nito phan
tlr manh nhat, hd hap hdo khi, thich hgp vé6i pH trung tinh hdi kiém, Khi sdng cdng
sinh trong ndt san ciy ho diu chiing c6 khd ning st dung Nitd phin t&¥, con khi
séng trong dit hay trén cdc moi trudng nhan tao thi chiing st dung cdc loai hdp chat
Nito hitu cd va vo ¢ ¢6 sin.

b. VSV Cé dinh nito song tu do trong dat
Bao gdm nhém vi khudn hi€u khi v nhém vi khuén ky khi.

* Vi khudn hiéu khi séng tw do thudc chi Azotobacter: c6 t&€ bao dang hinh ciu,
hinh que, khi con non t&€ bao c6 dang hinh que, di dong nhd tién mao moc quanh co
thé (chu mao). Khi gia t& bao Azotobacter mat kha ning di dong, kich thu6c thu nhd
nom nhu hinh ciu, trong nguyén sinh chat xuat hién nhiéu hat volutin, cdc giot md,
granuloza... Quan sit du6i kinh hién vi thidy né dugc bao boc trong mdt 16p mang
nhdy kh4 day goi la capcule. Trong nhitng binh nuoi ciy xuat hién dang khdng 16
ctia vi khuin Azotobacter v6i chiéu dai dat tdi 10-12um. Nguoc lai cling ¢6 khi xuat
hién nhitng dang hién vi nhd bé d&n 0,2um.

Cho d&n nay c6 rat nhiéu loai Azotobater dugc miéu t, c6 thé ké d€n mot
s6 lodi Azotobater chii y&€u sau: Azotobater chroococcum, Azotobater beijerinskii,
Azotobater vinelandii, Azotobater agilis.

* Vi khudn hiéu khi song tw do thudc chi Beijerinckia: 12 loai hi€u khi c6 kha
ning chiu chua cao, t€ bao cé hinh dang thay ddi khi gia tao nén hinh thdi khac
thudng, nhiét dd thich hgp cho ching phat trién 12 16°-17°. Gdm c6 ba nhém sau
day 1a Beijerinkia indica, B. fluminensis, B. dernii.
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* Vi khu&n ki khi song tu do thudc chi Clostridium: dudc phat hién vao nim
1893 loai dau tién dugc tim thay 1a Clotridium pasteurianum. T€ bao c6 kich thudc
2,5-7,5x0,7-1,3um. C6 thé ding riéng ré&, x&p d6i hoic thanh chudi ngin. Khi con
non t&€ bao chit ddong déu, c6 kha ning di dong.Khi gia t& bao chat c6 dang hat, t&
bao mat kh3 niing di dong va hinh thanh nén bao ti¥, bao ti thudng c6 hinh bau duc,
hinh que dai nim & giita hay gan mot dau cla t€ bao, bao tif ¢6 kich thudc 16n hon
t€ bao, c6 khd ning déng hod monosaccharide, disaccharide va mot sd&
polysaccharide. Ngay nay, ngoai loai Clostridium pasteurianum dudc nghi€n cttu
nhiéu nhit, ngudi ta con thay cdc loai Clostridium khic cling ¢6 kh3 niing cd dinh
nitd phan t& (CLbutylyum, Cl.pasterinkin, Cl.accticum ...).

c. C4c loai VSV ¢& dinh nito khac

+ Vi khuén: Pseudomonas azotogensis, Azotomonas insolita (hi€u khi), Bac.
polmyxa, Aerobacter acrogennes (hi€u khi bdt budc), Rhodospirillum rublum,
Chromaticum sp (ki khi, quang hdp), Desulfovibrio desulfuricans (ki khi khong
quang hdgp) ...

+ Xa khu&n: mot s6 loai Streptomyces (hay Actinomyces)

+ N4m men: Rhodotosula sp.

+ T4o: Glococapsa Sp (don bao), Plectonema Sp (khong c6é di t&€ bio),
Anabaena ambigua (hinh sdi, c6 di t€ bao)

Co ché qud trinh cé dinh nito

Trong cong nghiép sin xuit phan dam hod hoc dé phd v3 ba mdi lién két noi
phan tf ctia khi nitd can phdi tiéu ton mot lugng ning lugng rat 16n.Dicu nay lam
han ch& vé mit hiéu qud kinh t& cho ngudi sit dung. Trong khi d6, t& bao vi sinh vat
phd vd mdi lién két ndy chi bing mot phdn tng men don gidn, v6i dicu kién nhiét
do 4p suit binh thuong. D€ lam dudc diéu d6 12 nhd trong t& bao VSV ¢ dinh nito
c6 chita mot phifc hé enzyme Nitrogenase. Enzymee niy dugc ciu tao tir 2 ti€u
phan khdc nhau:

- Tiéu phan I: ciu tric gém protein - Molipden- sit (pro-Mo-Fe). Trong
lugng phan t khodng 220.000, chita 2 nguyén tif Mo, 32 nguyén tf sit va 25-30
nguyén t lvu huynh. Tiéu phan I gém 2 ti€u phin don vi hop thanh. Trung tim
hoat dong ciia Nitrogenase nim trong ti€u phan I do cdc nguyén tir Mo tao nén.

- Tiéu phin II: Pugc goi la ti€u phan protein -sit (Pro -Fe) c6 trong lugng
phan ti¥ khodang 60.000.

Trong phiic hé Nitrogenase ngudi ta nhin thay ti 1& giita hai ti€u phin nay
12 2:1. Tiéu phan I va II k&t hop vdi nhau tao thanh phiic hé enzyme nitrogenase cé
kha ning hoat dong. N&u & trang thai don 1é s& khong biéu hién hoat tinh.Trong
qud trinh c6 dinh nito phin tif ngoai phitc hé nitrogenase con c6 s tham gia hoat
dong clia ba nhan t6 khac: feredoxin, adenosin triphosphate (ATP) va hé enzyme
hydrogenase.

So do gid thuyét vé trung tAm hoat dong cla nitrogenase dudc trinh bay nhu
sau:
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- Electron ctia chit khit (Feredoxin) di vao trung tAm c6 chita sit clia thanh
phian Pro-Fe (ti€u phin II) va ti€p tuc chuyén cho ti€u phan I (Pro-Mo-Fe).
Electron di dudc hoat hod di theo mach phan tif Fe d€ dé€n nhan Mo.Tai diy Mo bi
khit s& chuyén sang trang th4i hoat dong va sin sing tham gia phan tng khif nito.

- Phan ti nitd di qua mot khe c6 kich thudc 4-5A° vao thing phin trung tim
hoat dong gin véi phan tf Mo va bi khit bing cdch bé giy 2 cau lién két. CAu ndi
tht 3 dugc pha v& nhd hé thong enzyme van chuyén hydro, tic 1a nhd phic hé
enzyme hydrogenase.

Qud trinh kht theo ba giai doan dudc bi€u dién nhu sau:

N =N — NH = NH — NH, -NH,— 2NH3;

NH; 1a sdn phdm dau tién cla qua trinh ndy, sau d6 NH; hoidc cdc sdn phdm
khtt khic dudc sinh ra sé lién két véi cdc ketoacid d€ tao thanh cdc acid amin

Hydrogenase 12 mot enzyme hoat hod va van chuyén hydro, nhung & day né
thé€ hién cad hoat tinh khi nitd. Ngugc lai, nitrogenase 12 mot enzyme khi¥ nito,
nhung & day lai thé hién c4 hoat tinh hydrogenase.

Hydrogenase tham gia hoat hod hydrogen thanh ion rdi chuyén ion nay dén
feredoxin, dong thdi tham gia bé gidy mot trong ba ciu ndi clia phan ti nito.
Federoxin déng vai tro rit quan trong 13 mdt phan tlf protein c6 trong ludng phan tif
phap khodng 6000 c6 chita Fe khong ¢6 nhém Hemin hoic Flavin.

Feredoxin lam nhiém vu chat cho electron. P& khitr mdt phan t¥ nitd thanh
NH; cin phai st dung 6 electron. D€ van chuyén 1 electron it nhat can 1 phan ti
ATP, trong thuc t€ 2 phan t ATP, ngudi ta két ludn ring c¢6 12 phan t& ATP dudc
st dung trong qué trinh dong hod mot phin tif nitd. Phuong trinh chung clia qué
trinh khi nito nhu sau:

Ny + 6H" + 6¢” + 12ATP + 12H,0 2NH3 + 12ADP + 12Pi

Trong qué trinh c6 dinh nito, mdi loai VSV khéc nhau st dung co chat khac
nhau: Vi khuin hi€u khi séng tu do c6 ngudn cho dién tir va hydro 14 NADH", niing
lugng 14y trong qué trinh hd hap. Con vi khudn ky khi song ty do ngudn dién ti va
hydro 1a pyruvate va Thiosunphat.

Ngay nay nhiéu nha nghién cttu khoa hoc di chitng minh NH; vira la sdn
phdm ciia qud trinh c6 dinh nito phdn tit vica la nhan t6” diéu hoa hoat tinh ciia
enzyme nitrogenase. Khi NH; tich liiy d€n mot ndng do nhat dinh thi né 1am dinh
chi tiic khic hoat dong clia nitrogenase. Ki€u diéu hoa nhu viy goi 12 “ Piéu hoa
lién hé ngugc”. Tuy nhién NH; khong tham gia diéu hoa truc ti€p ma thong qua
mdt protein khac 13 enzyme glutamin synthetase. Khi moi trudng cé nhiéu NH; thi
enzymee nay bi adenin hod nén & trang thdi bat hoat. Ngugc lai mdi trudng véi
ndng d6 NH; thdp hoic khong cé thi khong bi adenin hod v enzyme sé & dang
hoat dong. Khi & trang thdi hoat dong n6 s& hoat héa hé gen chiu trach nhiém tdng
hgp nitrogenase.

Trong hoat dong c6 dinh nitd ciia thé cong sinh giita vi khuin ndt san va cay
ho diu c6 sy tham gia cda ca vi khudn 14an cdy ho dau, Leghemoglobin do ciy diu
cung cip , déng vai tro chudi chuyén electron giita cdy bo dau va vi khuin nét san.
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Diéu khién viéc tong hgp phiic hé E. Nitogenase la hé théng Nif — operon.
C6 thé biéu dién sd db ctia co ché diéu hoa nhu sau:

O p H D F B

I I ! I

Glu - ase Pro-Fe Pro-Mo-Fe Feredoxin hoat hod Mo

Ghi chi :

Gen O: Chiu trdch nhiém tdng hop enzymee glutamin sythetase (EGS)
P :1a vi tri gdn ctia EGS, gidp cho hé gen m&
Gen H: Chiu trdch nhiém tdng hgp thanh phan pro — Fe
Gen D: Chiu trdch nhiém t&ng hdp thanh phan pro — Mo — Fe
Gen F: Chiu trach nhiém tdng hgp thanh phan feredoxin
Gen B: Chiu trach nhiém tdng hogp chat dic biét hoat hod Mo

Khi mdi trudng c6 NH; v6i ndng d6 cao Glutamin synthetase vin dugc tong
hop nhung 3 dang adenin hod nén bat hoat, hé gen trén bi déng. Ngudc lai, khi moi
trudng khong hoic c6 it NHs , gen O tdng hgp glutamin synthetase khong bi adenin
ho4, EGS & dang hoat dong s& gin vao P, hé gen diéu khién viéc tdng hop cic
thanh phan clia phifc hé nitrogenase & trang thdi mé.

Y nghia va vai tro ciia VSV trong phan hily hop chét chita dam.

- Gidi quyét nan  dong x4c chét clia dong vat, thyc vat.
- Chuyén dam hitu cd vo ich thanh c6 ich.

- Cung c4p ngudn ding dudng cho khu hé VSV vit dat, lam ting s6 VSV ¢6 1di.
- Tham gia vao sy tao mun trong dat.

- Khép kin vong tuan hoan Nito trong ty nhién.

Khéng k& | VSV ¢6 dinh Nito phan tf =~ ——

N, (‘| 15YY

A | XacpV. TV | Chat > e

VSV phan nitrat héa San ph&m rira hitu co , amon hoa
"
TV

NO; N\

\ NH,4

[

VSV nitrat héa
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Hinh 6: Vong tuan hoan Nito trong tu nhién

4. Phan gidi hgp chit chifa 1an trong dat
Lan (P) 1a mot trong ba yé&u td rat quan trong ddi v6i cAy trong . Lan d& tiéu
trong dat thudng khong ddp ng yéu cau clia ciy, nhat 1a cAy trong c6 ning xuit
cao.Trong dat, 1An thudng & cdc dang sau :

- Lan hitu cd :1an trong cd thé dong vat, thuc vat, VSV thudng gip trong cic
chat: fitin, phospholipid, acidnucleic, cdy trong, VSV khong thé ddng héa truc tiép
1an hitu c6 ma chi ddng héa dudc chiing khi dugc chuyén héa thanh mudi cia Hj
PO4 la: Ca(H2P04)2, Naz HPO4, KzHPO4,KH2PO4.

°

- Lan v6 co :thudng G trong cidc dang khéang nhu apatit, phosphoric,
phosphate sit va phosphate Al.. Ciy trong khong thé déng héa dugc 1an & cic dang
trén ma chi déng héa dudc 14n & dang dé tan. Nhd VSV 1an hitu ¢ dudc vd co hda
bién thanh dang mudi cia acid phosphoric. Cdc dang 14n nay mot phan dudc ciy
stt dung bié€n thanh dang 14n hitu cd, mot phin lai ¢d dinh dudi dang 14n khé tan nhu
Ca3(PO4),, FePO,, AIPO4. Nhitng dang kho tan nay trong mdi trudng pH thich hgp
s& dugc chuyén héa va bién thanh dang dé tan. Trong qué trinh nay VSV giff vai tro
quan trong.

4.1. Phan giai 1an hitu co

Phan gidi xdc dong vat, thuc vat acid nucleic, nucleotid, phospholipid, séan
phdm phan gidi cudi cling 12 H3PO,4. Qua trinh phan gidi cAn sy tham gia cda nhiéu
nhém VSV thudc céc gidng Bacillus va Pseudomona. Ngoai nim, xa khuén ciing c6
kha ning phén gidi 1an hitu co.

Qud trinh c6 thé biéu dién tdng quat theo sd d6 sau:

1. Nucleoprotein — nuclein — acid nucleic — nucleotide— H3;PO,.

2. Leucithin — Glycero phosphat — H3PO,.

Protein
Nuclein \L
%
Acid nucleic y(<
Bazo Nit - o —04 HQO NI_I3 C02
Phosp'—
Leucitinase
Cay

Glycerol (P)

ThsS. BMOM Khoa Sinh hoc

H3PO4 Glycerine




JOoat tinh vi sinh vat dat - 26 -

H;PO,4 dugc dung vao viéc phan gidi 1an kho tan.

4.2. Phan giai lan vo co

Nhiéu vi khuin nhu Pseudomonas fluorescens, VK nitrat héa, mot s6 VK hé
ré, ndm, xa khuén ciing c6 kh3 ning phan gidi Ca3(PO,),, VK ving ré phan gidi
Ca3(POy4); manh. Nam Aspergillus niger c6 kha ning phan gidi 1an manh nhat. Co
ch& qu4 trinh phan gidi Ca3(POy); c6 lién quan mat thi€t d&€n sy sdn sinh acid trong
qué trinh s6ng ctia VSV. Tédc dung v6i mot trong bdn loai acid: H;PO, , H,COs ,
HNOs; , H>SO4 , trong d6 H,COs rat quan trong. Chinh H,CO3; da lam cho Ca3(PO4
)2 phén gidi. Qua trinh phan giai nhu sau :

Casz(POy), + 4H,CO5; + H,O — Ca(HPO,), .H, O + Ca(HCOs),

Trong dt vi khuin nitrat héa va vi khudn chuyén héa luu huynh ciing c6 tic
dung quan trong trong viéc phan gidi Ca3(POy4 ), vi trong qué trinh sdng, cdc VK
nay tich liiy trong dat HNO3 va H,SO,, gép phﬁn hoa tan Ca3(POy),

Qud trinh hoa tan c6 thé bi€u thi theo c4c phuong trinh sau :

Ca3(PO4)2 + 4HNO3 = Ca(Hz PO4)2 + 2C3(NO3)2
Ca3(PO4 )2 +2H2804 = Ca(H2P04)2 + 2C&SO4

5. Phan giai cdc hgp chit chita luu huynh
Luu huynh 13 y&u t§ dinh dudng quan trong clia cdy trong. Trong dit, S &
dang cdc mudi sun fat nhu :CaS0,4.2H,0, Na,SO4, H,SO4, (NH 4),SO4; mudi sunfit
nhu FeS,, Na,S, ZnS, va cic dang hop chat huu co. Luu huynh hitu co § trong cic
acid amin cda protid ddng vat, thuc vat, VSV nhu metionin, cystein, xistrin va mot
s6 trong nhém vitamin B nhu :tiamin, biotin...

Cay trong hap thu S dang SO,> d€ xay dung co thé, bién S & dang vo co
thanh dang S hitu cd dong vat. Xdac dong vt thuc vat dudi tic dung cia VSV bi
phan gidi va cdc chit hitu co c6 S sé& duge chuyén héa thanh H,S dong thdi v6i qua
trinh anidn héa. H,S doc voi sinh vat nhung ddi véi mot s& VSV chuyén héa H,S c6
thé duing 1am nguyén liéu dé€ 6xy héa thanh S va SO,%...

Nhu vdy S vd co c6 thé chuyén héa thanh hitu co. Dang hitu co ti€p tuc
chuyén héa thanh thé khi va sau d6 thanh thé S vo co. Qud trinh ti€n hanh lién tuc
hinh thanh chu 3=+ 4= hadq chuyén héa luu huynh trong ty nhién :

’% Protein ——— gV phén nitrat héa

Aa chifa S ‘
A P H S
TV VSV amoén hda S 2
\ VSV sunfat héa l
S04 VSV oxy héa
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6. Nhém vsv quang hgp song trong dit

Vi khudn quang hdp sdng trong dit 13 nhém VSV tién nhin séng quang
dudng nhung khong thai oxi quang hgp vi trong qud trinh d6 chiing chi ¢6 st dung
céc hop chat khit cda lwu huynh, hydro phan tit hay cdc acid hitu co don gidn lam
ngudn cho dién t (thay cho nudc nhu & cdc sinh vat quang dudng khic).

Vi khuén quang dudng cé dang hinh cdu, hinh que, lugn séng, bat dong hay
chuyén dong, don bao hay tip hdp thanh chudi, ching c6 kich thudc khac nhau (1-
100pum x 0,3— 0,6pm), Gram (-), sinh sdn bing cdch phan doi.

Vi khudn quang hop dudc x&p chung vao bd Rhodospirillales gdm 2 bd phu:
Rhodospirillaceae va Chlorobiinaceae.

+ B0 Rhodospirillaceae gdbm 2 ho: Ho Chromatiaceae (vi khuan luu huynh
mau tia) vi ho Chlorobiinaceae (vi khuin mau tia phi luu huynh)

+ B6 Chlorobiinaceae c¢6 ho Chlorobiacae (vi khuin luu huynh mau luc).
Chiing 12 nhém ky khi bit budc hoidc khdng bit budc. Ho nay bao gdm 5 gidng:
Chlorobiium, Prostherocloris, Chloropseudomonas, Pelodixtyon va Chlathrochioris.

O vi khudn quang hgp chua c6 luc lap, toan bd sic t6 quang hdp clia ching
tap trung trong t3 En zim hop quang hdp goi 12 tylacoid, diy 1a mdt c6 quan hinh
dia, phan bd doc theo phia trong clia mang t&€ bao.

Sic t6 quang hdp quan trong nhat 1a Bacterioclorophyl A, ngoai ra con c6
céc sic t6 phu khéc. O nhém vi khuén mau luc, sdc t6 phu la clorophyl ¢, d, e va
mdt lugng nhd carotenoid. G nhém vi khu&n mau tia thi sic 6 phu chi yé&u 1a
carotenoid

Co ché ciia qud trinh quang hgp: Qué trinh quang hgp dién ra theo hai giai
doan k& ki€p nhau, dudc goi 1a pha sdng va pha t6i.

a) Pha sdng

Bit dau qu4 trinh quang hop 13 sy hdp phu lugng ti 4nh sidng (photon) mot
céch tryc ti€p nhd Chlorophyl a va cdc sic t6 quang hdp phu. Ti€p d6, dién tf trong
phan t¥ sic t6 chuyén sang quy dao mdi cling vdi su ting ning lugng do cic photon
chuyén cho. Céc phén ti Chlorophyl & mifc ning lugng cao chi ton tai khodng 10’
gidy, sau d6 chiing quay lai trang thdi bén vitng ban dau, kém theo sy gidi phéng
ning lugng, ning lugng nay lai kich dong cdc phan tif sic t§ bén canh. Nho sy
chuyén ning lugng 4y ma mot phin ning ludng clia 4nh sing di hap phu dugc
chuyén tdi trung tAm quang hod.

Chat nhan dién t¥ dang khif va cytocrom dang oxi hod chinh 13 sdn phan cia
phén @ng sdng trong quang hgp.

Viéc khit cytocrom oxi hod x3y ra kém theo su phosphoryl hod. G vi khuin
quang hgp chat cho dién tir khong phai 1a HyO ma thudng 1a cdc hgp chat khit cia
luu huynh (S), hydro phan tif (Hy) hodc cdc hgp chat hitu cd.

* C6 2 phuong thic phosphoryl héa (vong va khdong vong)

+ Phosphoryl hod vong: dién t& dugc kich hoat, bat ra khoi phan t&
Bacteriochlorophyl A, sau khi chuyén qua chudi van chuyén trung gian lai tr§ vé
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trang thai ban dau, vdi chit nhan chinh 13 phan t& Bacteriochlorophyl A. Sin phim
tao thanh 1a ATP. (Xem so d6 A)

+ Phosphoryl ho4 khong vong: dién tit sau khi di qua ch4t nhan trung gian,
khong tré vé trang thdi ban diu ma chuyén dén chat nhan cudi cling 14 NAD" hoic
NADP". San pham tao thanh 12 NADH, hoic NADPH, (xem sd d6 B

b) Pha t5i

O pha t3i dién ra qué trinh chuyé&n hod CO, (hodc mdt hop chit cacbon vo
cd nao d6) thanh dudng (hoic mdt hdp chat hitu co nao dé). Qua trinh niy cé thé
dién ra theo chu trinh Calvin hoic chu trinh Arnon.

Phuong trinh tdng quét ctia phan ing quang phosphoryl héa & vi khuin c6 thé bi€u
dién nhu sau:

CO: + HA — JHO0 ., 2A

Bactericlorophyl
Sodo A Feredoxyl
\Fp ADP
Ghi chd:
}Q A—hp Bac.chloA: Bacteriochlorophyl
Fp: Flavoprotein
re Xt. AD Cyt,, b,cf C.ytocroma, b.c
UQ: ubiquinon
Hw: ndng lugng tir mat troi
thi ATi
Xta)
¢doB 2

Bac.ChloA™ Keredoxi .. chloA [P NADP

hw NADPH

2e’
Xtc ____ Xtb ___ UQ ___ H,A
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Hinh 7: Quad trinh quang phosphoryl hoa vong va khong vong
So dé A: Qud trinh quang phosphoryl héa vong
So dob B: Qud trinh quang phosphoryl héa khong vong

7. Nhém vi sinhvét 1én men lactic trong dat

Vi khuan lactic thudc ho Lactobacteriaceae, chiing c6 hinh thdi khong dong
nhat: hinh cdu, hinh que, song vé mit sinh 1y chiing tvong ddi ddng nhat. T4t ca déu
12 nhitng vi khuidn gram duong, khong sinh bao tt, va hau hét khong di dong.

Vi khuén lactic sinh trudng tot trong diéu kién ky khi hodc vi hi€u khi, tuy
nhién, sy 1én men lactic thi lai cin ky khi tuyét d6i. SG di nhém vi khuén nay c6 thé
tao ra acid lactic vi ching c6 kh3 niing ti€t ra enzymee Lactat-dehydrogenase.
Enzymee nay xiic tdc cho phdn ting chuyén acid pyruvic thanh acid lactic.

Vi khuén 1én men lactic dugc chia lam hai loai: 1én men lactic ddng hinh va
lén men lactic di hinh.

* Lén men lactic ddng hinh bao gdm céc loai VSV sau: Streptococcus lactic,
Streptococcus cremoris, Lactobacterium vulgaricum, Lactobacterium delbrickii
(Thermobacterium cereall), Lactobacterium cucumerisfermentati...

* Lén men lactic di hinh bao gom cidc loai VSV sau: Lactobacterium
hassicec fermentatic, Lactobacterium lycopersici, Eschericia coli aerogenes...

Qua trinh 1én men 1am chuyén ho4 glucose thanh acid lactic goi 12 qua trinh
1én men lactic. Qu4 trinh nay rit phd bién trong tu nhién va trong linh vic nong
nghiép. Ngay nay ngudi ta biat dau tng dung viéc x{ Iy men cho hat trudc khi gieo
lam cho qué trinh trao ddi chit cd ban trong hat dugc ting cudng, hat ndy mam
nhanh, sdn lugng ting va ting cudng cdc qud trinh sinh hoc xy ra trong dit bing
cich “bén”vao dat cdc ch€ pham men. Po phi clia dit nhd d6 ting 1én. Trong qud
trinh 1én men lactic déng hinh glucose sé dudc chuyén hod theo chu trinh
Embden_Meyerhof d€ tao thanh acid pyruvic vi NADH, ti€p d6 acid pyruvic sé
ti€p tuc dugc khir theo phuong trinh sau dé tao thanh acid lactic

C6H120(, —> 2CH3CHOHCOOH + 225Kcal

Céc vi khuidn 1&én men di hinh khong c6 cdc men chi y&u cda chu trinh
Embden-Meyerhof (andolase, Triosephosphate isomerase) vi thé&, glucose sé&
chuyén ho4 theo chu trinh pentose phosphate sé& tao thanh glyxeraldehyde va
acetinephosphate.  Sdn phdm cudi cling, ngoai acid lactic, con c6 acid acetic va
rugu etylic.

ThS. Bach Phuong Lan Khoa Sinh hoc



JOoat tinh vi sinh vat dat - 30 -

CHUGONG III VI SINH VAT GAY BENH CAY

. C0 CHE CHUNG CUA QUA TRINH GAY NHIEM BENH CAY

1. Pac diém trao ddi chit ciia VSV giy bénh
VSV gay bénh cdy thudc cdc nhém ky sinh, ban ky sinh va bdn hoai sinh

Dic diém trao ddi chat chung clia ching dang luu ¥ & chd:

- C6 hoat d6 trao ddi chat rat manh va sifc sdng ciing rit manh liét, d€n mifc c6
thé€ vudt qua cac phan tng bdo vé clia ciy chu.

- C6 hé enzyme v6 cung phong pht va toan dién, tao cho n6 c6 kha nang phan
huy tit cd cdc thanh phan dinh dudng c6 trong ciy va trong dit, ching phai c6 enzyme
peptidase, urease, phosphatase, lipase, cellulase (phan gidi cdc loai polysaccharide
cao phan tif) oxydase va peroxydase (hoat dong oxy ho4 sinh ning lugng). Tat cd bon
VSV gay bénh khi ky sinh trén ciy déu thuc hién hai cd ché& giy hai sau:

- LAy nguyén liéu tf trong cAy chui lam thic dn.

- Thai ra nhitng chit ddc hai cho cy, bao gdm céc loai axit hitu cd, cdc chat gay
thdi, cdc chat lam ngiing tré sinh trudng va phdt trién cla cay.

2. Qu4 trinh xAm nhiém va lay lan (g6m bdn giai doan)

- Giai doan xAm nhiém
- Giai doan tiém duc
- Giai doan sinh san phat trién

- Giai doan phat tdn

L . 2 3 4
Xam nhifm ——> Tiém duc——> Sinhsdn——> Phat tdn

- O thoi ky xam nhiém ngudn bénh duge luu tdn & trong dat trong hat gidng,
hoidc cdy cd dai quanh khu dit trong trot , thudng né ton tai dusi dang stc song
manh va dudc bdo vé tdi da. Chiing chd cd hdi thuin 1di d€ chui vio md ciy qua
vét thuong hoic tu tiét ra enzyme d€ choc thing mang t&€ bao cAy chii. Ngudn bénh
c6 thé tdn tai dudi dang bao t vi khuén, dang capsule, dang hach nim hoiic dang
bao t mdc.

- Giai doan tiém duc (tiém dn): VSV chua thuc hién sinh sdn; ching hoat
dong trao ddi chat, gdy nhitng bi€n ddi trang thai sinh ly- sinh héa cla ciy chii §
mtc khong nhan biét dudc; sau dé6 din dén nhitng bi€n d6i hinh thai, ciu tric cla
md va t€ bao. Khi bit ddu xuat hién cdc diu hiéu bénh 1y & cdc cd quan bi xAm
nhiém 12 chim dut thdi ky tiém &n.
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- Thoi ky sinh truéng va phdt trién: céc t& bao VSV da tich di nguyén liéu
cho moi hoat dong cin thiét, da chi€m dugc vi tri vitng vang trong cd quan cdm thu
clia cAy chli § mifc cay chi khong thé nao chdng dd. VSV budc vao thdi ky sinh san
va phan chia. N&u 12 vi khuin va virus thi né nhan 1én, con néu 12 ndm va xa khuén
thi n6 sé hinh thanh cd quan sinh sian dic trung (hinh thanh bao t)

- Giai dogn phdt tdn; song song véi viéc sinh sdn, VSV ti€t ra nhitng dich
nhdy, nhitng chat dinh dé tao diéu kién cho viéc phét tdn ctia n6. Khi da sinh sdn
vdi so ludng 16n dén mic dd dé pha hdy t€ bao chi thi né bit diu giai doan phat
tan: theo gid, nudc mua, theo dong nuéc chay, theo con tring, theo luu hanh cla
hat gidng dén tat c4 nhitng ndi ngiu nhién rdi vao, bam tru va chd dén khi gip doi
twdng mdi né lai xAm nhiém va lai gdy bénh cho ciy méi.

II. CAC NHOM VI SINH VAT GAY BENH

1. Vi Khuén giy bénh ciy

S& lugng vi khuan giy bénh cdy thudng tip trung viing quanh ré nhiéu hon viing
ngoai ré; ngugc lai, VSV d6i khdang véi né thudng tap trung viing ngodi ré do vay c6
1gi cho bon VSV giy bénh va bat 1gi cho cay.

HAu hét vi khuidn giy bénh ciy thudng & dang bio ti hoic capsule, nhd vay né
ton tai rat 1au nhiéu thdng nhiéu nim, nira nim ma vin thodt dugc nhitng yéu td hod 1y
bat 1¢i va canh tranh sinh tdn clia bon VSV d6i khing.

Vi khuén gy bénh ciy thudng phdi dau tranh vdi hai loai d6i tugng:

- C4c loai xa khuén sinh khang sinh
- C4c bacteriophage dic hiéu

Pudng xAm nhap chi y&u cda vi khuin 13 qua céc 18 hd ty nhién trén than, ré, 14
hoiic qua céc vét thuong.

Vi du:

+ Vi khuin Xanthomonas malvasearum giy bénh cho ciy khoai tdy bing cich
chui qua 15 hong trén 14 cdy khoai tay.

+ Vi khuan Pseudomonas xAm nhap vio thudc 14 thong qua nhitng vét thuong
& giai doai cit 14, tia canh (giai doan vé&t thuong chua lanh).

Sy lan truyén clia cdc vi khuin qua cdc con dudng:

+ Nhié€m vao hat do 14y hat giéng & nhitng khu rudng bi bénh.

+ Nhiém vao hat qua 6ng din nhitng dudng din truyén

+ Tir ¢4t nhiém vao mam trong giai doan mam ddi dat moc 1én.

+ Nhiém vao ciy gidng va canh chiét néu vo ¥ chi€t & nhitng canh bi  bénh hoic
tay chan, dung cu clia nhitng ngudi chiét canh.

+ Lay bénh qua con tring moi gidi.

S& cdc bénh do vi khuin giy ra khong nhiéu nhung khi da bi thi d6 1ay nhiém
clia né 1a nhanh nhat.
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2. Virus gay bénh cay

Virus 12 loai ky sinh noi bao bit budc khong bao gid chiing c6 thdi gian ton tai
trong dit, moi qu4 trinh sinh 1y déu thuc hién ngay trong t&€ bao ciy chii va st dung
toan bd nguyén liéu ciing nhu ezyme ciia cAy chii d€ nhan 1én.

Qua4 trinh giy nhiém clia virus ciing tudng tu nhu trong trudng hgp & dong vat.

Khi di nhan 1én trong t& bao chii né gy ra nhitng thay ddi sinh 1y rit trim trong
cho cy, thim chi gy ra nhitng hinh thé hoan toan mdi dudi dang khdi u hoic dudi
dang tinh thé ciing rit dic trung

- O nhiing 14 cdy bi bénh ham lugng chat diép luc gidm manh va do vay phién 14
bi phd hong hoan toan hodc bi gidm kich thude, kém theo d6 1a qua trinh quang hgp bi
r6i loan din dén tich tu mot s& sin pham trao d6i chit bat binh thudng trén 14 (tich tu
antoxyan trong khong bao clia 14 cay thudc 14 , tich tu tinh thé oxalatcanxi trong 14
cdy su su, ting ham lugng protein trong 14).

- Tac dong truc ti€p vao cdc hoat ddng enzyme trong t€ bao chil, kich hoat
enzyme niy, dong thdi lai gidm mot sd enzyme khdc (vi du: ting hoat tinh oxydase
va peroxydase nhung catalase lai gidm hoat tinh).

- Tich lily dudng trén 14, gdy nén tic nghén cic dudng van chuyén nguyén liéu
gifta 14 va cdc bod phan khac trong ciy, din dén bién d6i tit cd cdc trang thdi sinh 1y,
thé hién cdc triéu ching :

+ Gay d6m hoa trén 14: trén 14 xuit hién nhitng d6m nhd, mau luc mat di,
xuat hién mau tring hoic mau niu nhat.

+ Bénh dom vang 14: 14 ¢6 mau vang da va tich liiy nhiéu tinh bot va oxalat
canxi nén gion, dé vd, kho ciing va mat kha niing quang hop .

S& lugng bénh do virus gdy ra khong nhiéu nhung nguy hi€m & chd, mudn
chita tri n6 khé c6 thé diing khang sinh hoic cdc bién phdp canh tranh sinh hoc cda
céc noi doi khang khédc, thudng ngudi ta nudi nhitng virus gy bénh ciy trén chinh
nhitng mo rdi chiét ra nhitng khdang huyét thanh bing nhitng phuong phap nudi cay
t&€ bao, nuodi cAy mo roi tri bénh (chita tri tdn kém).

3. Nam gy bénh cay

S6 lugng bénh ciy do nAm giy ra 1a 16n nhit so véi tit cd cdc loai bénh, chd yéu
12 cédc loai nAm mdc (d6 phdt trién 1ay lan clia né cuc nhanh, thé loai bénh lai rat
nhiéu, c6 nhitng loai cdy cdm thu hang trim loai bénh do nAm giy ra. Bénh do nim
gdy t6n that ning né cho ndng nghiép hon ca trong cic ddi tugng VSV va mic do gin
nhu tudng dudng v4Gi su hiy hoai ctia ¢on tring hai cay.

Ddc diém chung:

+ N&m thich hgp véi pH thap, ma pH cia dich ciy ciing thip.

+ Giffa cay chd va vat gy bénh ciing thé hién mitc d6 chuyén tinh dic hiéu ro
rét.
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+ Khi nim da xAm nhép vao rdi thi sgi nAm chi phat trién & bo phan nhat dinh
clia cdy (gdy bénh cuc bd), nhung ciing c¢é trudng hop khi @3 xAm nhap vao roi thi
sOi nAm tif tif phdt trién trén toan than (1am nhiém hat gidng va cl giong, lan truyén
cho thé& hé sau).

+ Piéu kién nhiét @6 va do6 4m & Viét Nam 1a thich hdp cho su phdt trién cla
nim giy bénh hon cdc déi tugng gy bénh khic.

+ Nam x4m nhap khong chi qua cdc vét thuong va cic 16 hdng tu nhién ma
né c6 thé tu tao nén nhitng vi tri XAm nhap trén nhitng cd quan nguyén ven ciia ciy.

+ Qu4 trinh gdy bénh cla nAm ddi vdi cdy chii trdi qua bon giai doan: tiép
xtic, ndy mam, xAm nhp, sinh sdn va phat tan.

- Tiép xiic: cdc bao tf nAm thudng c6 gai xu xi hoiic c6 chat dinh xung quanh
tao cho chiing c6 kha ning dé bam vao cdc dung cu lao dong, ngudi 1am vudn, hoidc
do gi6é mua cling bam dudc ngay trén ciy chii ndy mam. Khi da ti€p xidc dudc 1én
mit clia ciy chii né bt diu ndy mam, bao tif bdm 1én nén clia cdy chili va pht trién
tu tao nén nhitng 16 thing bén trén t&€ bio ciy chi dé€ chui vao. Tuy nhién & giai
doan nay viéc ndy mam clia n6 phu thudc nhiéu vao diéu kién ngoai canh: nhiét
dd, pH, @6 chi€u sdng, dd 4m, oxy. Trdi ning git hoic nhiét 6 cao thi din dé€n mot
ty 1& 16n cdc bao tf nAm khong ndy mam dudc.

- Xdm nhdp: voi ndm chui qua cdc khi khong, cdc 16 hé tu nhién hoic cic 16
hé do chiing tao thanh, choc thing 16p kitin ti€t ra men phéan gidi cellulose dé€ pha
mang, ti€p tu chui sdu vao gian bao, len 13i cdc phin gian bao clia cAy chd. Pén
day 1am ndy sinh trang thdi tiém tang hoic 4 bénh (ciy chili bit dau ph4t sinh trang
thi sinh 1y sinh héa nhung chua thé hién). Thdi ky G bénh dai ngin khac nhau tiy
loai bénh va tuy cay bénh. Vi du:

- Nam giy bénh chim den & hat bdp: thdi gian G bénh 1, 2 ngay.
- Nam gy bénh trén mia: thdi gian G bénh 1, 2 thang.

- Thoi ky sinh sdn: nAm bit dau hinh thinh co quan sinh sdn (cudng bao ti¥
va bao ). Bao i 16n 1én, chin din, ph4 hdy t€ bao vd mo ciy chd, phét tin dén
nhitng bd phan khéc cia ciy hodc phat tin sang cdy mdi. Thudng tri€u chiing bénh
ly dic trung 1 thoi rita cl va rita nat 14.

Mot 56 loai ndm gdy bénh thuong gdp :

- Bénh lda von: Fusarium moniliforme nhiém vao hat lia dang ndy mam rdi
lam mam chét.

- Bénh phin den trén ciy bdp: Celitago magdis corde, xuit hién nhitng
chdm den 1am hu hdng hat va 15i.

- Bénh thodi rita khoai lang: Rhizopus nigricans.

- Bénh mdc suong ca chua Phitphitora infestrans

- Bénh héo rii cay lac: Aspergillus niger.

- Bénh khéi u khoai tAy: Synchytridium endobioticum pers
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4. Nhém xa khuén gy bénh ciy

- Xa khudn so6ng theo phuong thiic ban hoai sinh, chii y&u 13 phan hily cic gdc
cAy da bi chét, khi gip diéu kién chuyén sang ban ky sinh, gdy bénh cho ciy song.
- Phuong thifc gy bénh: ban héa, ciing nhu md, ph4 hoai ré va ci.

Vi du: Actinomyces seachy ban héa ct khoai tay.

III. CAC BIEN PHAP SINH HOC TRONG PHONG CHONG
BENH CAY

1. Co sé khoa hoc cua viéc st dung cdc bién phdp sinh hoc trong
phong chéng bénh ciy

Bénh ciy, gy nén do hai nhém sinh vat chii yéu:

- C4c nhém vi sinh vt ( ndm, vi khuén, virus, xa khuén.)

- C4c nhém co6n trung nhu sau hai rau.

Vi th€ phong chdng bénh cay trong bdo vé thuc vat chinh la tim cdch ngin
ngira sy phdt trién, tiéu diét bon VSV ky sinh trén cAy va bon con tring ky sinh trén
cdy. Nhim muc dich nay thudng ngudi ta két hdp cdc bién phdp sinh hoc, héa hoc
va ly hoc.

Riéng ddi v6i cdc bién phép sinh hoc thudng bao gom nhitng phuong thic cu
thé:

e Su dung cic noi VSV doi khang dudi dang song.

R4t nhiéu loai VSV c6 hoat dong ddi khang d6i vdi bon vi khudn, nim va
cOn trung gy bénh cay.

Hoat dong ddi khang clia ching thé hién & hai phuong dién:

- Tiét ra cdc san phdm trao ddi chit ngoai bao cé ddc tinh d6i vé6i sinh
trudng va phat trién ctia bon giy bénh ciy (khang sinh, doc td, cic acide hitu cd,
enzyme phan gidi. Do vay c6 thé dua chiing vao & dit trong trot d€ ngin chin bon
gay bénh.

- Tryc ti€p xAm nhap vao t€ bdo va mo cta cdc VSV va con tring hai cay
song ky sinh trén dé va do vay kim ham sy phat trién hoic tiéu diét hoan toan bon
gay bénh cay (d6 chinh la nhitng no1 VSV ky sinh bac hai).

e St dung cic ch& pham sinh hoc c6 hoat tinh diét mAm bénh hai cay.

- St dung chat khdng sinh va phitonxit.

- Diéu ch& va sir dung thudc trir sau sinh hoc.

- C4c bién phdp dau tranh sinh hoc khéc: bién phép canh tranh sinh tdn giita
cdc loai VSV, dung bién phdp canh tic, diéu kién ngoai cdnh, co ch€ mién dich
thuc vat ...

Viéc st dung cdc bién phdp sinh hoc ¢6 nhiéu wu th€ so véi cic bién phép
hoéa, ly:
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- Khong ddc d6i v6i ngudi va gia stic, khong 1am & nhiém mdi trudng .

- Khong giy 4nh hudng xau ding k€ d6i vdi cdc hé sinh thdi va d6i vdi cdc
sinh vat c6 ich.

- C6 thé dung & bat ctt thdi ky sinh trudng nao ciia cAy, k€ ca khi ra hoa, két
qud va khi sip thu hoach ma khong 1am gidm ning suit va cling khong d€ lai hau
qua cho ngudi st dung.

- Riéng bién phdp dung cédc sinh vat song thi ching c6 kha ning ty nhan I1én
va t lan truyén ph4t tdn nén hiéu qua thu dugc cao hon mitc dau tu thuc t&.

Thudng ré tién, déthuc hién hon so véi cdc bién phdp héa 1y.

2. Mot s6 bién phap dang dugc st dung tai Viét Nam
e Dung noi VSV déi khang dudi dang song.

Mot trong nhitng bién phédp hitu hiéu trong BVTV la tim cdch ting cudng s&
lugng VSV ddi khdng cho khu vuc trdng trot bing cdch nhan giéng, nhin tao rdi
bén cho dat hoic st 1y hat gidng truSe khi gieo trong.

Vi du:

- Bén céc hdn dich t& bao ndm Trichoderma ligonerum harz vao dat trong
trot. NAm nay ti€t ra chat diét khuin cé hoat tinh phd rong, chdng dugc céc loai
bénh: (a)ld & ré va héo rii cAy bong, (b) thdi gbc khoai ty, (c) thdi ré dua chudt.

- Duing khuén lac s6ng ctia vi khudn d6i khang thudc hai loai Achromobacter va
Pseudomonas d€ xt 1y hat bong; chdng dudc vi khuin gy bénh gidc ban X.
malvacearum.

- Duing cdc khuan lac Myxobacteriales vao bén dat di tiéu hity duge hang
loat cdc vi khudn gdy bénh thudc nhém X .mavalcearum, X.phaseoli va Ps.maceulla
chianum.

- Diing hdn dich t&€ bao sdng clia cac noi vi khudn + mdc + xa khuin sau (dé
chong bénh tic bé mach & cdi bip do vi khudn giy ra): Bacillus mesenlericus, Bacillus
subtilis, Penicillium rivolii, Actinomyces fumocus, Actinomyces restrictum.

Theo Gvozodiac,1996:

- Pua VSV d6i khdng vao dat thong qua nuée tudi, phan bén hoic sit 1y hat.

- Trong xen k& nhitng loai ciy c6 tdc dung chon loc va tich lily VSV dic hiéu.

- Khi tao diéu kién cho cdc loai VSV d6i khing phdt trién song song v6i noi giy
bénh trén cling mot & da't hoic & VSV thi bon d6i khdng sé dan dan 14n 4t bon gy
bénh (bén kich t§ sinh trudng cho ndi VSV d6i khdng, tao PH mdi trudng bat 1di cho vi
khu4n giy bénh).

e St dung cdc noi VSV ky sinh bac hai trén VSV va con trung gy bénh

cay

Trong thuc t&, cic nha BVTV di tim thdy cdc loai VSV ky sinh bac hai, trong d6
céc cip ky sinh va vat chd bac hai c6 thé la:

- N&m >< ndm, ndm >< vi khuén, vi khudn ><vi khuén, virus >< vi khuin.
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- N&m ><c6n triing, vi khuin ><con triing, virus ><con tring.
Vi du:

* Venifcillum sp. ky sinh trén ndm Hebilliava statrix gy bénh ré sit ciy ca

phé.
* Nam Ceicunnobolis cesatu ky sinh trén nim giy bénh phan tring Erysiple.

* Vi khudn Achromobacter ky sinh trén vi khudn giy bénh gidc ban bong va
dau xanh Xanthomonas phaseoli.

* Vi khuan Bacillus thuringinensis ky sinh trén sdu cdnh buém khi xAm nhap
vao tic chii ching sé gdy bénh 1y cho d6i phuong thu nhitng co ché hiéu.

e Cho cic noi VSV khéong doc canh tranh sinh ton véi cdc noi gy bénh
ciy dan dén giam hoat tinh giy bénh ciia ching
Cht dong gdy nhiém cho ciy bing nhitng ndi VSV s6éng phu sinh khong
gdy doc cho ciy, do vay han ch€& sy phat trién nhitng noi doc. Bién phap nay cé thé
phong bénh dong thdi cifu c4 nhitng ciy da bi bénh.
Vi du 1: dem ré& ciy ca chua con ngidm trong dung dich chita cdc virus
khong doc trude khi trong, bdo vé cho ciy khong mic virus doc.
Vi du 2: NAm Endothia parasitica c6 nhiéu biotyp
- C6 typ ky sinh gdy doc gié
- C6 typ phu sinh khong gay doc
Khi ciy gié da bi cdc ndi nAm doc gdy nhiém, ngudi ta dem trdn dich chita
t€ bao ctia nhitng nodi phu sinh vao vong ngoai vi quanh vét thuong véi mat do €
bao 16n gidp vét thuong lanh dan.
(CAn phan biét: bién phdp nay khac biét viéc dung cdc noi sinh vat d6i khing,
dung bién phdp canh t4c).

¢ Dung khing sinh va phitonxit trong bdo vé thuc vat

K&t qua nghién citu clia nhiéu tdc gia cho thd'y phuong phip phong trir bénh ciy
bing khang sinh té ra khd cdng hiéu, nhat 13 ddi v6i nhitng mam bénh 12 vi khuan. Khi
mAam bénh 13 con triing va virus thi khang sinh c6 phan kém hiéu luc hon.

Thudng trong cdng tic bio vé thyc vat ngudi ta dung hai nhém chit khdng sinh:

- Nhém chit khang sinh c¢6 ngudn gdc tir VSV (tir vi khudn, xa khudn, mdc).

- Nhém chat khdng sinh c6 ngudn gdc tir thuc vat (tir hanh téi, tir cay cd dudc
li€u) loai nay dugc goi la phitonxit.

Khéng sinh diing trong phong trir bénh ciy khong doi héi tinh khi€t ma c6 thé
dung dudi dang tho.

- Dang tinh khié&t khong tinh ché& ctia thyc vat chita khdng sinh tit ré ciy song.

- Dich nuoi cy cdc loai vi khuén, xa khuan sinh khdng sinh ngoai bao trong dé
da loai x4c.
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- Tham chi c6 thé st dung dich nudi cdy chita nguyén ca tébao VSV sinh khdng
sinh con dang sdng, néu nhitng loai nay khong gy hai cho cdy. Trong trudng hgp nay
thuc t€ da tan dung cé hai kha ning phoi hop:

- Kha ning ti€t khang sinh ctia ndi vi khuan hoic xa khuan.

- Kha ning canh tranh sinh tdn, ti€n t&i 14n 4t bon gdy bénh, bon vi khuidn hoic
xa khudn ldc nay déng vai trd VSV d6i khing.

Xét riéng vé cd ché tdc dung ciia chat khdng sinh di dugc sdn xuit thanh ch&
phdm cong nghiép (khong chita xdc VSV va xdc t& bao thuc vat). Nhiéu tic gid da
khing dinh ring mot trong nhitng uu diém cla viéc st dung chat khdng sinh 1a
chiing c6 thé @& dang xAm nhip vio cdy qua bo ré&, rdi tir d6 di d&n toan bo than, 14.

Nhiéu loai khdng sinh khi di vao cdc md cla ciy, khdng sinh tich liiy thanh
cac lugng 16n hodc nhd trong cdy nhung khong giy ddc cho cdy ma trdi lai gidp ciy
c6 thém khad ning mdi: chdng lai cic mam bénh.

Nhitng chat khang sinh c6 hiéu qua ké trén bao gdm (theo trinh tu tic dung
y&u dan):

+ Penicilline
+ Xitomyxin, aureomyxin
+ Streptomyxin, Geobisporin
DPé€ dua khang sinh vio cdy, ngudi ta c6 thé chon cdc vi tri:
+ Cho hiit qua ré
+ Thadm qua bé mit 14
+ Ngim hom gidng va canh chiét ngap trong dunh dich khdng sinh.
+ DPua vao than ciy qua bic thim (theo mot phuong phédp dic hiéu cia
Shevirep 1903).
+ Xt 1y hat, canh gidm trong dung dich khang sinh trudc khi gieo.

D€ ting tinh thAm cia ciy, khi dua khang sinh vao cin tao diéu kién nhiét do va
do 4m thich hgp & viing dat trong trot dang cin st dung khang sinh.

Mot s6 chat khang sinh va phitonxit khi dem xt 1i hat truéc khi gieo di thé
hién d6ng thdi hai tic dung:

+ Chdng bénh cay.
+ Kich thich sy ndy mam cia hat.

Vi du: Arenarin, estethiosulfoaxit — Xt 1y hat ca chua — chdng vi khudn
gay khdi u quac chua, tdy tring u ndy mam.

Ché phdm trén con chong bénh théi vang khoai tay, bénh vi khuan dau vén,
bénh tic b6 mach bip cdi.

Xt 1y hat hodc cho ngdm qua dung dich cdc phitonxit chiét tir cAy Trifohum
va ciy Medicago cho thdy nhiéu loai ciy idn qud cho ty 1& ndy mam cao, ty 1& mic
bénh thap, ning suit thu hoach ting hon so vdi doi chitng. Tac dung nay khong chi
trong nim dau ma con duy tri sang nim thif hai.
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Phitonxit chiét tit hanh tdi dung dé xt Iy hat cho bip cdi, cam quyt di chdng
dugc hang loat cac loai vi khudn giy bénh khic nhau

Co ché tic dung clia khang sinh bi€u hién khac nhau & mdi loai vi khuén.
Song nhin chung, du6i 4nh hudng clia khang sinh, sy trao d6i chat clia cdc cd thé
man cdm bi phd v&, hé thdng enzyme noi bao bi bi€n ddi, hé thdng ho hap va qua
trinh dong héa bi rdi loan, ddng thdi sy sinh sin clia ching ciing bi ngling tré hoic
hiiy hoai — hau qué cudi ciing 12 Vi sinh vit gdy bénh cé thé bi giét chét va nhu
thé€ cay dugc citu thodt

Song mdt diéu can thiét hét sitc luu ¥ 12 khong phai tit ci cdc loai khdng
sinh c¢6 hoat tinh diét khudn déu diing dudc trong viéc phong chdng bénh cay, bdi vi
nhiéu loai khang sinh gy ddc cho ca cdy, 1am dinh tré hoic dinh chi hoan toan su
sinh trudng va phdt trién clia cdy

Vi du: Gnanufxidin, Pioxianin chi cAn mt liéu lugng nhé da 1am ngitng sinh
trudng phat trién ctia ciy (Kpachukob, 1952)

3. Piéu ché va st dung cic thudc trir siu sinh hoc trong bao vé thuc
vat.

¢ Khai niém chung
Mot trong nhitng bién phdap da dugc dung & qui md cong nghiép la ding
nhitng loai vi khu&n hoic virus gy bénh cho con tring hai ciy hodc giy bénhcho
mot loai VSV hai cdy nao d6 @€ ché tao thudc trir siu VSV.

Céch dung nay hoan toan khdc vé6i bién phdp dung cdc ndi VSV séng, nhitng noi
VSV nay khong dudc dua truc ti€p vao § dit hoic 8 VSV dudi dang cic khuin lac
séng ma ching chi dugc diing 1am gidng sdn xuat, ti€p d6 ching dugc nhan giéng va
dua vao cdc cong nghé 1én men, dugc tao ra sin pham dudi dang thudc trir siu, dem
phun vao 14 cdy va than cay.

e Ding géc giong 1a VI KHUAN

Viéc st dung vi khudn ky sinh bac hai d€ diéu ch€ thudc trir sdu hai ciy dé
dang va phd bién trén pham vi toan th€ gidi.Mat trong nhitng ch€ phaim loai nay 1a
thuc trir siu BT, giong dugc diung trong sin xudt 1a vi khuin Bacillus
Thuringiensis (goi tit BT).

Co ché'tic dung va phuong phdp sin xudt thudc tric sdu BT

- Vi khuén BT thudc loai tryc khudn G (+) sinh bao td.

- Khuén lac BT nhin, c6 mau tring xdm hay luc nhat.
- Soi kinh sé& thdy & giai doan sinh bao ti, t& bao phinh to & giita, c6 mot
bao tif hinh thoi chifa ndi doc t&, goi 12 doc t& tinh thé hay thé canh bao ti.

- Khi t&€ bao gia, mang va thanh t&€ bao nit vd s& gidi phéng bao tif va tinh
thé doc.
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Bdc tinh cud tinh thé doc:
- Chi c6 ddc tinh khi bi hoa tan trong dung dich kiém.
- Tinh thé chi bi hoa tan & pH = 8 trd 1én.
- Bio tif + tinh thé c6 thé ton tai nhiéu nim van giit hoat tinh diét sau.
Tinh th€ doc ctia BT c6 thé diét trén 200 loai sau cdnh budm hai rau.
Do pH dudng rudt clia siu tir 8 — 9 khi sdu nudt phdi tinh thé — séhoa tan
tinh thé trd thanh doc.
Sau nhiém doc thoat dau 6ng rudt bi d6 mau — thaim den — toan than cing
do rdi chét.
Hai gid sau khi nhiém ddc da c6 thé cé con siu bi chét, nhung thudng sau 6
—> 12 gid thi ty 1& chét cao nhat.
- Do tinh thé nay chi tan trong pH kiém nén khong ddc ngudi va dong vat.
- Ban chat tinh thé nay 1a protein
- Ngoai ndi doc td tinh thé trong t&€ bao BT con chita 3 loai chat ddc khac
déu gép phan vao hoat tinh giét sau:
- Ngoai doc td hoa tan
- Enzyme loxitinase han gidi lipit trong cd thé con tring
- Enzyme phosphomonoesterase
Nhung ba loai chit doc nay chi c6 khi con tring nudt phéi t€ bao BT nguyén
ven.
# Trong san xuat thudc trir sdu BT cin nudi cAy va nhan gidng ching trén moi
trudng dic, c6 pH 6,7 — 7. Moi trudng dung trong sin xuat:

Pepton 0,5-2%
Saccharose 2-3%
K,HPO4 2—>3%
KH,POg4

pH : 6,7 /nhiét @6 25 — 30°C (thich hgp & 27°C)/d6 thodng khi 0,8 — I mol/lit.

Sau khi nhan gidng ti€n hanh git r6i hAp phu 1én nhitng chit phu gia thich
hop (caolin, tro bép...)

Bdic tinh sinh héa ciia chiing BT dung trong sdn xudt:

- C6 kha nidng 1én men cdc loai dudng: glucose, saccharose, fructose, maltose va

dextrin

- C6 kha ning chuyén héa gelatin

- Khong 1€én men lactose

s Khi pha thudc trir siu BT d€ phun cain luu y:

- Gift cho BT song

- Khong bi nudc ria troi

- Khong duing chung véi cdc thudc trir siu héa hoc.
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e Dung goc giong 1a VIRUS

Viéc st dung virus ky sinh bac hai d€ diéu ché& thudc con it phd bién, béi 1& @€
phan 14p va nudi cdy virus doi héi phai diing chinh nhitng t€ bao hoic mo clia co thé
tic chii, do vay rat d€ bi phan tic dung (do viéc nhan gidng vat chli)-tuy nhién gan
day & mot s6 nu6e c6 trinh dd k§ nghé cao ngudi ta cling dd bit diu luu tim nhiéu dén
bi€n phédp nay.

Hién & mot s6 qudc gia, trong d6 c¢6 Viét nam, da thanh cong trong viéc sdn
xuit ch&€ pham virus chdng siu gdy bénh trén cdc ciy rau, nho, bong, ddu - d6 1a
ch& phd&m NPV (Nuclear Polyhydrolysis Virus) . Goc gidng dugc nudi ciy trén cd
thé vat chl. Sau d6 thu toan bd sinh khoi sdu dd nhiém virus , loai xdc t&€ bao siu
tic chii, b6 sung thém cdc chat phu gia, pha ché thanh thudc trir sau.

Uu diém ctia ch& pham nay 1a :

- Khong doc cho ngudi va dong vat (loai virus nay chi ky sinh trén thuc vat)

- Phé tdc dung kh4 rong

- Hoat tinh diét sau tuong ddi 6n dinh

- Gia thanh khong cao

Ngudc lai, ch&€ phadm nay c6 nhugc diém:
- Thdi gian can thi€t dé nhan sinh khdi vat chii kh4 dai, thdi gian G bénh cda
virus ciing kh4 1au nén quy trinh sdn xuat mat nhiéu thgi gian

- Poi hdi nhitng chit phu gia dic biét d€ ting hoat tinh diét sdu cho goc

gidng.
- Can c6 diéu kién bido quin nghiém ngit d€ giit cho gdc gidng khong bi
chét.

Mic du con nhitng han ch€ trén, diy vAn 1a mot bién phdp dugc hoan nghénh va
dang tng dung rong rai.

4. Thiic diy cic phin Wng mién dich bdo vé ciia ciy

Ciing nhu vdi dong vat, cdc cd thé thuc vat c6 kha ning chdng lai cic mam bénh
bing cdc phan Wng d4p ng mién dich. Sy ddp tng mién dich cda thuc vat c6 thé duge
phan thanh bon thé loai:

e Mién dich bam sinh : sy hinh thanh ddp Gng mién dich nay do nhitng
nguyén nhan bén trong mang tinh di truyén.

- Mién dich dich thé: kha ning sin c6 clia co thé sinh ra nhitng chat dich thé
chong VSV giy bénh (Phitonxit, alechxin...).

- Mién dich t& bao (mién dich gidi phiu): ciy c6 phdn tng chdng lai cdc
kich thich 1am t6n thuong mo va t& bao (cit, xén canh, tia 14, chiét ghép), né tu han
gin vét thuong bing cdch ting cudng sy phin chia t&€ bao d€ 14p ddy vét cit, c6
trudng hdp chiing con tao hin ra mot 16p mo bao vé (khi cit ci khoai tao thanh 16p
md ban tai vét cit).
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e Mién dich nhan dudgc: do tic nhan bén ngoai.

- Mién dich nhén dvgc ty nhién: sy dap dng mién dich sau khi bi mdc bénh mot
cach ngiu nhién.

- Mién dich nhédn dugc nhén tao: dap dng mién dich sau khi chi dong cho tiép
xtic v6i vacxin, khdng sinh, cdc chit héa hoc.

Vian dé co ché ddp ting mién dich & thuc vt thuc ra con chua thit sing td, con
ton tai nhi€u gid thuyé&t khdc nhau. Tuy nhién c6 nhiéu nha nghién ctfu c6 chung mot
quan niém la:

Khé ning mién dich ty bdo vé clia thuc vat c6 lién quan dén viéc tao ra cdc
acid hitu co & mot s6 loai ciy, con & sd loai cay khéc thi lai phu thudc vao sy tao
thanh phitonxit.

Céc acid hitu cd gép phan ting tinh chong bénh thuc vat bao gébm: acid
tamic va acid malic chdng con tring, sdc 16" antoxyan chdng vi khuin. Piéu con
chua gidi thich dudc 12 néu acid hitu co 12 chit chdng lai madm bénh (c6 vai tro
tuong tu nhu khdng thé & dong vat) thi vi sao lai c6 tinh chuyén héa dic hiéu giita
mam bénh >< ciy chu’

Mot nhém tdc gid khac lai quan niém ring khd ning ddp tng mién dich cla cay
phu thudc chi y&u vao cudng dd trao ddi chit — trong d6 dic biét quan trong 1a qué
trinh oxy héa va qua trinh thiy phin:

- O céc giong chdng chiu bénh t&t thi 8n dinh hodc gidm thap cdc qué trinh thiy
phin, con cdc qud trinh oxy héa (bao gdm ca su hd hip) thi dién ra manh mé.

- Ngudc lai & cdc dong khong c6 khd ning chdéng chiu thi trong thdi ky bido quin
cdc qud trinh thiy phan ting 1én khong ngiing, con cic qua trinh oxy hda lai tri tré;
nhiéu sidn pham khong dugc oxy héa triét @& , tich ty lai trong t& bao.

- Trén cd s3 ciy c6 kha niing hinh thinh mién dich nhin dugc , ngudi ta da dé ra
bién phép ti€m chiing phong bénh cho ciy.

Vi du: dung vi khudn B. tumefuciens ch€ vacxin c6 tdc dung phong va chita
bénh khoi u ung thu trén cay (Georghin). K&t qud cho thiy gy nhiém thyc nghiém
thi d6i chitng bi bénh ma cay thi nghiém khong xuét hién khdi u.

Dung vacxin tiém cho cdy c6 khdi u, khdi u kho ciing rdi rung, ciy khéi bénh.

5. Cac bién phap dau tranh sinh hoc khac

Ngoai cdc phuong phdp dd néu trén trong trong trot c6 thé diing cac phuong
phdp dau tranh sinh hoc, bao gém:

- Thic ddy qué trinh d4u tranh sinh tdn giita bon sinh vat nay véi bon sinh
vat khic gin giii véi nhau vé ban chat sinh hoc.

- Thic ddy qua trinh d4u tranh sinh tdn giita sinh vat véi moi trudng thong
qua cac bi€n phdp canh téc.

- S dung cdc noi con trung ¢6 ich.
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CHUGNG IV. CONG NGHE SAN XUAT PHAN BON VI SINH

I. QUA TRINH HINH THANH VA PHAN GIAI CHAT MUN
TRONG DPAT NHO VSV

Miin 13 mdt loai sdn pham sinh hoc hinh thanh nhd hoat ddng ctia toan bd quin
thé VSV dat bing cach st dung cdc sdn phdm trung gian sinh ra trong cdc qué trinh phan
hiiy cdc xdc chét va tdng hgp cédc chit hitu co dic trung cla dit. Xdc dong vat, thuc vat
dudc VSV phan hiy theo hai huéng :

- Vb co héa: cung cAp ngudn ding dudng N, P, C truc ti€p cho ciy.
- Miin héa: ting do phi clia dat va tao ngudn dinh dudng.
Trong mot s6 hdp chat hitu c¢d dic trung cho min, quan trong nhat 13 cdc acid
amin thudc ba nhém, véi ty 1& thanh phan ciu tric hod hoc nhu sau:

C H O N
A.humic 52- 58% 0,2-04%  31-39% 3-6%
A.funvic 45 - 48% 0,5-0,6% 43 - 44% 1-5%

Ulmin va din xuat Ulmic
Loai VSV khac nhau s€ cho cac acid mun khac nhau:
- Acid funvic thudng c6 & qud trinh phan gidi 6 nAim .
- Acid humic thudng c6 & vi khudn hi€u khi (acid humic dic trung cho dit
den).
- Acid ulmic thudng c6 G qua trinh phan gidi cia VSV ky khi.

Bén canh viéc tich liiy cdc chat dinh dudng, mun con giit chiic ning quan trong,
né quyét dinh sy bén vitng két cAu ciia dat, tao do théang, x6p va do 4m thich hgp cho
trong trot.

Song song vdi viéc tao mun 14 qud trinh phan gidi mun ciing do cdc nhém
VSV hoai sinh ddm nhén trong qué trinh phan gidi mun. Cac acid amin dang c6
trong dit s& dudc amon hod tao NH3 1am ngudn dinh dudng dam cho ciy, céc loai
cao phin ti khdc cling s& dugc vd co hod thanh nhung sin pham ma ciy hap thu
dugc. (xem chuong Nhiing hoat dong phén gidi ciia VSV dat)

Tém lai, sy tao mun chinh 13 tiéu chuidn ddnh gia chat lugng trong canh téc,
min qui ngang xi ming trong xay dung. Mun 1a kho dy trit chit dinh dudng phong
phti cho cdy. N&u khong c6 sy tao mun thi sdn pham chita N, K, P di dudc vo cd
héa khong dudc ciu tugng dat giit lai sé bi ria troi lam cho dat bac mau.

Miit khic, néu khong c6 hoat dong phan gidi thi nhitng chit dinh dudng dy  trif
trong miin sé& khong dudgc tan dung vi cAy kgdng tu hap thu dudc.

Sy hinh thanh va sy phan gidi min 1a hai qud trinh v6 cling quan trong trong trong
trot. Bén phan vi sinh cho dit chinh 13 d€ ting cudng cdc quan thé VSV c6 kha ning tao
mun cho dit va phan gidi mun cho cay.
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Xu th& ctlia th€ gidi n6i chung, Viét Nam néi riéng hién nay 12 ting cudng
st dung céc loai phan vi sinh dé gitip cdy trong st dung ngudn phin vd tin cia
thién nhién va tranh doc hai cho méi trudng sinh thdi. Ngay nay trao luu st dung
phan vi sinh dang dugc phét trién & nhiéu nuéc, c6 nhiéu cong trinh nghién ctu
dudc thuc t& chap nhan.

II. CAC DANG CONG NGHE SAN XUAT PHAN VSV HIEN CO

Phan vi sinh 1a ch& phaim VSV bén cho dit d€ lam ting d6 phi nhiéu cia
dt, bao gdm nhitng ch&€ phdm trong d6 chi c6VSV thudc mot nhém hoat tinh (nhém
cong nghé A) va nhitng ch& pham chita nhiéu loai VSV thudc nhiéu nhém hoat tinh
khdc nhau ( nhém cdng nghé B). Khodng 50 nim trd lai day, nhiéu ch€ phdm VSV
da dugc thuong mai hod nhu: phan 1an vi sinh, phan dam vi sinh, ch& phé'm EM,
Ferment magma 99, ch€ phaAm Hudavil , d4t sinh hoc Multi ...

1. Nhém cong nghé A

1.1. Cong nghé sdn xuit phan lan vi sinh
Gdc giong 1a vi sinh vat c6 hoat tinh phan gidi 14n manh
Dung k§ thuat Ién men trén moi trudng ban rin d€ san xuit
Dung nguyén liéu than bun 1am chit mang (xem H.8)
THANH PHAN CUA PHAN LAN HUU CG VI SINH GOM CO:
+ P>Os 1 3%
+ Chat hitu co :15%
+ 1g phan chita 5x10® t&€ bao vi sinh vat phan gidi lan
+ Ngoai ra con c6 nitg, K,O, CaO, MgO, S, cic nguyén to vi lugng,
acid humic, chat diéu hoa sinh trudng.

Théi gié
Than bun \

Gidéng VS V

Nghién

<4— Dungdich

Phosphoric

hodc Apatit

—  THOIGIO
Th MANH CHO lan Khoa Sinh hoc




Jloat tinh vi sinh vat dat -45 -
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.| Béng bao

Ep thanh vién ||  S4y hoic

phoi kho

Hinh 8: Qui trinh céng nghé sdan xudt phén lén hitu co vi sinh

1.2. Cong nghé san xuit phan dam vi sinh

Goc gidng 1a vi sinh vat c¢6 hoat tinh ¢6 dinh Nito séng tu do, hi€u khi ,
thudc gidng Azotobacter.

Dung k§ thuat Ién men trén moi trudng dich thé dé san xuat

Dung nguyén liéu 13 hdn hgp than bun - cao lanh — triu lam chit mang.

Khi bén cho dit hoic xi Iy hat giong, vi khudn Azotobacter khong chi 1am
ting ngudn dinh dudng dam cho cAy ma con tiét ra nhiéu vitamin nhém B va céc
kich t& sinh trudng 1am ting ty 1& ndy mam cda hat va ting toc d6 16n clia ciy non.

2. Nhom cong nghé B

2.1. Cong nghé vi sinh vit hitu hiéu EM (Effective Microrganisms)
EM la mdt cong ddng VSV c6 ich — bao gdm c3 vi khudn, nAm men, nim
mdc, xa khuin — thudc cdc nhém hoat tinh sau:
1/ Nhém VSV phan giai cellulose.
2/ Nhom VSV quang hop.
3/ Nhém VSV phin gidi lan.
4/ Nhém VSV lén men lactic
5/ Nhém VSV ¢6 dinh Nitd phan t(.
6/ Nhém VSV tiét nhiéu Enzim quy khdc
Hién EM da dugc dung trong cdc linh vuyc sau :
e Trong trot
Dung ch& phd&m nudi cAy hdn hdp cdc VSV c¢6 ich rdi dua trd lai dat, nhim
ting tinh da dang ca VSV dat va kich thich cho nhitng VSV nay hoat dong phan
gidi cdc nguyén liéu c6 sin trong dat, tir d6 ting ngudn dinh dudng cho cdy trong va
ting do mun cho dat.
Trong thanh phin cia EM loai nay thudng c6 khodng trén 80 loai VSV quan
trong va can thi€t cho dat , trong d6 wu tién cdc nhém 1- 2- 3- 5.
Ché& pham EM dudc san xuat dusi dang bot hodc dang nudc.
C6 thé sir dung né d€ phun 1én ciy, x 1i hat hozc x{ 1y rac thdi roi 14y phan
rac dd muc nat sau xit Iy d€ 1am phan bén.
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Hiéu qud thé hién nhu sau:
- Cdi tao dic tinh sinh hod cda dat.
- Gidm mAm mo&ng siu bénh trong dit, han ché& sau bénh cho ciy trong.
- Tang hiéu qua cho phan bén hitu co
- Tang ngudn dinh dudng dam cho cay
- Gitip cay tréng sinh trudng, phdt tri€n tot, ning sudt cao, phdm chat tot
(thic ddy qua trinh ndy mam, ra hoa, ra qua, chin nhanh va déu).
e Chin nubi gia sic — gia cAm
Nhim cdc muc tiéu sau:
- Ting hé VSV c6 1¢i trong dudng rudt gia sic, thic ddy tiéu hod.
- Gidm s6 rudi nhing & chudng tra.i
- Khit mui héi ctia phan.
Nh§ viy, ting stic khoé cho gia sic.
e Chan nubi tom
Nhim cdc muc tiéu sau:
- Gia ting sinh vat phil du trong hd --> ting ngudn thifc in cho tdm.
- Gidm lugng bun trong hd --> 1am sach nu6c trong hd nudi tom.
Nh& viy, ning suit ting, tdbm khoé manh, vd béng.
e Xt Iy mdi trudng
- Phan gidi cdc chat doc hai trong nudc thai.
- Phan huy rdc théi, tao nguyén liéu trung gian cho viéc sdn xuit phin
boén hitu co vi sinh.
- Xua dudi con tring, rudi nhing.
K&t qud cho thdy céc chi s6 BOD, COD, lugng sulfua, miii hoi sau xt 1y
bing EM gidm di o rét.
EM dang dudc thit nghiém & mot s6 cd quan nghién cttu tai Nhat ban, Trung
Qudc, Viét Nam , Thai Lan, Han Qudc ...
Ché& pham EM dudc sin xuit theo nhiéu cong thiic khdc nhau, tuy thudc vao
muc dich stt dung. EM gdc thudng dugc diéu ché€ dang dich véi co chit chinh 1a i
dudng, tir d6 pha ché thanh cdc dang nhu :
EM -5 : Dang EM 1én men trong dich dudng + acid acetic, ding d€ khit miii
hoi , dudi rudi nhing va cdn tring hai ciy.
EM_FPE : Dang EM 1én men trong dich chiét xuét tir cd tudi, dung d€ cung
cap dinh dudng cho ciy va ngin chin siu hai.
EM Bokashi : Dang EM 1én men trong cd chit dang bot bao gdm cdm gao,
bot ngd, bot c4, banh kho dau, so dira..; dung 1am compost trong nim, 1am dit sinh
hoc trong rau sach ...

2.2, Cong nghé Ferment Magma 99

ThS. Bach Phuong Lan Khoa Sinh hoc



JOoat tinh vi sinh vat dat - 47 -

Ferment Magma 99 do cdc nha nghién citu § TAy Au phét hién ra va da tng
dung thanh cong, diy 13 ch€ phdm chita ham lugng vi sinh cao, chi diung dé 1én
men compost “ khoi phuc 6 mau md ctia dat”. Ferment Magma 99 dudc st dung
dé ddy nhanh qu4 trinh hoa tan va 1én men cic chat hitu cd thé. Quin xa VSV gdm
khodng 90 loai thudc 13 gidng cé trong Magma 99 di dudc hoat héa @€ 1am hoai
compost.

Ché pham nay dugc sit dung mot cach cé hiéu qué cho cdc muc dich sau:

- Lén men compost.

- Kich thich ting trudng cay trong.

- Clng ¢d hé vi sinh vat dat.

- Han ch& qud trinh rifa troi-bac mau dat.

2.3. Cong nghé san xuat dat sinh hoc Multi (DSHM)

DSHM la loai dat sach dé trong ciy, dudc san xuit tii cac hdn hgp hitu cd c6
ham luong finh dudng cao, khong c6 dat that, khdong diung phan hod hoc va thudc
BVTYV hoa hoc.

Tr ong PSHM c6 cdc thanh phan chinh nhu sau :

1.Chdt nén cocopeat
LA bui sd dira xay nhd, 13y tir v4 trdi dira, dugc xt 1y d& tao thanh loai gid thé
hitu co cho cdy trong. Cocopeat c6 nhitng dic tinh sau:
- Sach mam bénh, ph 5-6,5, chi s EC <0.5
- Thodng, x0p, chita Iugng khong khi cao( 92%-30%)
- D€ hit nudc va thodt nude nhanh
- C6 cAu triic bén vitng, sit dung dudc nhiéu nim
- Khong gy ra chat thai ddc sau st dung, c¢6 thé thu hdi ngudn nudc tudi
dé tai st dung
2. Sinh khoi VSV hitu hiéu EM ( xem phan CN vi snh vat hitu hiéu)

3. Phdn Trin Qué TIPA: 1a loai giun dit Perionex excavatus, c6 ngudn goc
nhiét ddi, an khoé sinh sin nhanh, thich hdp vé6i nhiét @6 25- 28 ° C, dd 4m 60-80%.
Nudi trin qué d& st dung phan va sinh khéi.

4. Phan hitu co Hudavil: 1a loai phan huii co vi sinh dugc sdn xuat tif phé& thai
clia cac nganh CN khac nhu b3 mia, mat ri clia CN dudng, hém cdn clia CN rudu,
ba thai cud CN Biogaz.

Phdi tron cdc thinh phan trén theo nhitng ty 1& thich hgp tuy muc dich st
dung d€ tao dat sinh hoc Multi.

Ché& pham PSHM dudc st dung mot cich ¢ hiéu qué cho cidc muc tiéu sau:

- C&i tao dat trong ngoai ddng rudng, khic phuc tinh trang dat chai cing,
thay thé& dat that d€ vom ciy, chiét canh, gidm canh.
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- Thay th€& dat that d& trdng rau, hoa, ciy canh, cdy in trdi, cdy cong nghiép
trén céc loai dung cu khdc nhau trong gia dinh — san pham ludn sach bénh, khong
¢6 hoa chat, khong c6 kim loai niing.

- T4i st dung dudc nhiéu nim (3-5 nim ).

- Khong giy 6 nhiém moi trudng sinh théi.
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CHUGONG V. TAC PONG QUA LAI GIUA HE SINH THAI
PAT VOI KHU HE VI SINH PAT

L. HE. SINH THAI TOAN CAU

1. Sy hinh thanh qua dit va khi quyén
Sv tuong tdc giita quan xa sinh vit vad mdi trudng tao nén hé sinh thdi. Nhu vay,
hé sinh th4i 12 gdm quan x4 sinh vat va sinh cdnh. Giita cic nhém sinh vat trong quan xa
twdng tdc v6i nhau tao nén chu ky vat chit va dong niing lugng clia hé sinh thdi. Mot hé
sinh thdi hoan chinh phai c¢6 di bon thanh phan ciu tric :
- M6i trudng ty nhién (thanh phin phi sinh vat)

- Sinh vat sdn xuat
- Sinh vat tiéu thu inh gidi
- Sinh vat phan huy

Hé sinh thadi toan cau dugc goi 1a SINH QUYﬁN, nhu viy, sinh quyén bao
gdm lop vo trai da't va moi sinh vat séng trén d6. Lép vo trai dat duge ciu tric
tir ba thanh phin la thach quyén — khi quyén — thiy quyén.

Theo thuyé&t Big bang (dai biing né), lic ban dau toan thé vat chat trong vii
tru tu lai thanh mot khoi khong 16 — goi 1a nguyén tif so khai (primitive atome).
Sau d6, cach day khoang 13-15 ty niam, khéi so khai d6 da nd, vat chat dugc
phén tdn thanh vé s6 cdc ddm may, bui va khi vii tru ton tai & nhiét do rat cao.

Vao khoiang 4-5 ty nim trudc diy, ti cic ddm may bui va khi vii tru da
phan chia va hinh thanh mét ké mdt troi, bao gdm miit tréi va cdc hanh tinh
quay quanh né - trong dé cé trai dat. Trong méi hanh tinh nay vat chat dudc co
dic lai va luu trit mét lwgng nhiét 16n nén rit néng, trong dé mit troi néng
nhat va ciing 16n nhat.

Phan thach quyé&n va khi quyé&n duge hinh thanh nhu sau: cdc kim loai ning
nhv sit, kém di chuyén vao tdm; cdc chat nhe hon tip trung gin bé miit; cac
chat khi heli, hydro... tao thanh Iép khi quyén ddu tién bao quanh; nhung trai dat
khong di luc d€ giit 16p khi quyén diu tién nay, cdc chat khi nhe da bay vao vii
tru, d€ lai trai dat tro troi. Ti€p a6, 16p vo trai dat ngudi din, trong long sau
cia trai dit xdy ra sy phan huy phéng xa, tao ra ngudn nhiét 16n, khié€n cac
chit khi bung nd va thodt ra bén ngoai tao thanh nii hia. Céc chat khi do nii
Ita phun tao thanh khi quyén thit hai . Nhiét do trai dat ti€p tuc ha va dan dan
xiat hién sy song. Thanh phan khi quyén thdi so khai chita nhiéu hydro, nito &
dang NH; , khong c6 oxy tu do ma chi ¢6 oxy trong hoi nuége . Hién nay nhiét do
trai dit ton tai trong khoang tir —85 dé&€n +55 do C., thanh phan khong khi da
thay déi nhiéu (N, 78%, 0, 21%, CO; 0,3% con lai 1a hydro, hely, argon..)
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