KHOA HOC CONG NGHE

SU DA DANG CUA VI KHUAN VA VI NAM, VAI TRO
CUA CHUNG TRONG SAN XUAT NONG NGHIEP
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TOM TAT

Canh tac hitu co da tré thanh mot van dé rat quan trong cho nén nong nghiép phat trién bén vimg bang
cach stt dung cac loai phan bén hiru co chat luong cao dé cai thién do phi nhiéu ctia dat. Qua trinh san xuat
phan hitu co voi nhiét do cao c6 thé san xuit ra nhitng loai phan hiru co ¢ chat luong cao, co chita nhiéu
chat dinh duong thay thé duoc cac loai phan héa hoc va c6 chita céc loai vi sinh vat c6 ich c6 tac dung thay
thé thudc trir sau. Nhitng vi khudn c6 ich duoc tim thdy nhu Bacillus spp. ciua Firmicutes,
Actinomycetaceae spp. cua Actinobacteria, Proteobacteria spp. va Bacteroidetes spp., la nhitng nhém chinh
ctia nhém vi khudn ving ré cay. Nhimng loai vi khudn c6 ich don doc nhu Streptomycests spp., Bacillus
subtilis, Lactobacillus spp. c6 kha nang san xuat thuong mai héa nhu 1a loai thudc trtr sau sinh hoc. Sy da
dang phong pht ctia vi khu4n, nAm méc va chtc niang ctia ching trong tu nhién nhu vi khuin ving ré cay
va nhitng vi khuin cong sinh viing ré cay c6 kha nang tao ra chat chat kich thich sinh truéng cay trong,
chéat bao vé cay trong khéi su tin cong pha hai ctia vi khudn, nAm méc va tuyén trung gay hai khac cho cay
trong. Mot s6 loai nAm méc c6 loi nhung ciing c6 loai c6 hai cho con nguoi va cay trong; va su canh tranh
1an nhau gitra vi khu4n, ndm mdc, tuyén tring va con tring voi cay trong tao nén nhitng méi quan hé cung
¢0 loi gitra ching véi nhau.

T khéa: Canh tdc hitu co; Bacillus spp., Lactobacillus spp., Streptomyces spp., thuoc trir sdu sinh hoc, vi

khudn kich thich sinh truong cay trong.

1. VUNG RE CAY, VI KHUAN CONG SINH VOI RE CAY GIUP
CAY SINH TRUONG VA PHONG CHONG VI KHUAN, NAM VA TUYEN
TRUNG

Vi khuin ving ré kich thich sinh truéng cay
trong (PGPR)

Ving ré cay (viung dat xung quanh ving ré cay
tréng) 1a mot moi truong phic tap né hd tro quan
thé vi khuin rat phong phu cong sinh trong ré va
soéng xung quanh ving ré nay, né c6 mot vai tro rat
quan trong trong chu trinh sinh hoa cta chat dinh
duong hitu co va chat khoang. Cay trong sinh
trudng nho qua trinh quang téng hop cung cap cac
chat carbohydrate, acid amin va nhing acid khac
cho ré cay qua cac bo phan hut cta 14 cay, trong khi
ré cay tiét ra nhitng chat hitu co cung cip cho cac vi
khu4n cong sinh véi ré cay va vi khudn song & ving
ré cay. Nhitng chat acid hitru co nay duoc stt dung
dé hoa tan nhimg khoang chat trong dat viing xung
quanh ré cay. Chat khoang va nudc duoc di chuyén
tir ré cay lén 14 cay qua cac mach dan.

"' Tién si, Gido su danh dy Pai hoc Kyoto, Hoi vién xuét sic
ctia Hiép hoi Nudc thé gisi

*Bai bdo dugc bién dich tir nguyén ban tiéng Anh, nguedi
dich: KS. Phan Pinh Cuwong-NSO

Kién thitc vé sinh thai va vai tro cta nhimng vi
khudn séng & ving ré cay van con thiéu, dac biét
cht v cach ma nhitng vi khudn tai ché c6 thé giao
tiép, lam quen va cu tri duoc tai moi truong ctia ré
cdy va canh tranh cung véi nhimg vi sinh véat tai
ché. Lorena M. ef al (2015) quan sat ky vi khuén &
ving ré cay va da kham pha mot vai tro rat quan
trong trong chu ky bién ddi chat hitu co va chat hoa
sinh cta dinh duong cay tréng [1]. Mot s6 luong
dang ké cac loai vi khuin c6 thé tuong tac voi cay
trong va cé thé co tac dung c6 loi cho sinh trudng
cay trong, cung cap chat dinh duong va lam gidm
ap luc sau bénh cua cay trong.

Nhu vay, day 1a nhitng vi khuidn ving ré cay
kich thich su sinh trudng cay trong (PGPR) v6i cac
chttc nang nhu ¢6 dinh dam sinh hoc, phong trix
sinh hoc ngian ngtra cac tac nhan gay bénh cho cay
trong, phan giai 1an, sdn xuét cac phytohormone va
cac loai enzyme.

Ngay nay, vi khu4n ving ré cay kich thich sy
sinh trudng cay trong (PGPR) con dai dién cho
nhitng bién phap thay thé cho phan bén hoéa hoc
nhu 1a cac loai phan bon sinh hoc, cac chat kich
thich sinh hoc, chat cai tao vung ré cay va ciing 1a
tac nhan phong trir sinh hoc cac loai bénh hai trén
cay trong [2].
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bat ngoai ving ré cay

Ly

Ré cay

Hinh 1 da mo ta va so sanh mdi quan hé gitra vi
khu4n va moi truong, trong d6 vi khuin ving ré
kich thich sy sinh trudéng cay trong (PGPR), vi
khuén trong viung dat bén ngoai ving ré cay va vi
khuén trong mo té bao cay trong (ré cay, hat giong
va than cay).

Cac vi khudn doéng vai tro chinh trong viing dat
bén ngoai pham vi ré cay trong va trong ving ré cay
1a giong nhau nhu 2 Actinobacteria, 5 Bacteroidetes,
18 Firmicutes va 24 lodi Proteobacteria (Alpha-

Dat viing ré cay

<@

Hat va than cay

S 9

Hinh 1. Theo tai lieu GenBank da phén loai méi quan hé ctia 157 dong vi khudn viing ré kich thich sinh
trudng cay trong (PGPR) c6 méi quan hé dén diéu kién dat trong (d4t bén ngoai va dit viing r& cay) véi cac
loai mo thuc vat (ré, hat va than cay) [2]

= Actinobacteria
= Betaproteobacteria

= Firmicutes
= Gammaproteobacteria

= Alphaproteobacteria
= Bacteroidetes

Beta- Gamma-). Tuy nhién, thanh phan cta ching
khac nhau. Vi khu4n céng sinh, ky sinh hay gay
bénh hai co lién quan ving ré cay trong duoc tom
tat trong bang 1 cho thdy, c6 4 nganh vi khudn:
2 Actinobacteria, 5 Bacteroidetes, 18 Firmicutes, 24
Proteobacteria (Beta- va Gamma-). O hat va than
cady ¢O0 2 nganh: 2 Actinobacteria va 24
Proteobacteria (Gamma-) cho dén nay da duoc tim
thay.

Bang 1. Cac vi sinh vat cong sinh, ky sinh hoac gay bénh cay tréng thé hién kha ning ting cuong
sinh trudng thye vét va chirc ning

Nganh Chi/loai Horm‘(:;lte thye Chitc ning
2 Actinobacteria Actinomycetaceae AA, GB, CK, Diét ndm
5 Bacteroidetes Flabobacterium IAA Gay bénh thuc vat
L ) B. thuringiensis Diét con triing
18 Firmicutes Bacillus 15" bilis CK,GB,ABA _ |Diét con tring
Agrobacterim 1AA Ky sinh
24 Proteobacteria Bradyrhizobium 1AA C6 dinh N, trén dau tuong
alpha- Rhizobium IAA Co dinh N,
Azospirillum IAA, GB, GK Co dinh N,
24 Proteobacteria Alcaligines T1AA Kht nito
beta- Xanthomonas Gay bénh thuc vat
24 Proteobacteria Azotobactor IAA Co dinh N,

6 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021



KHOA HOC CONG NGHE

gamma- Enterobactor T1AA Gay bénh trén nguoi
Erwinia 1AA Gay bénh trén nguoi
Hammia Gay bénh trén nguoi
Klebsiella T1AA Gay bénh trén nguoi
Pseudomonas |P. fluorescens |IAA, GB, CK Gay bénh thuc vat, nguoi
Serratia T1AA Gay bénh trén nguoi

2. CHAT KiCH THICH SINH TRUGNG CAY TRONG VA NHUNG
CHUC NANG CUA VI KHUAN VUNG RE CAY

2.1. Chit kich thich thyc vat

Cay trong chiu nhiéu tac dong bat loi tir cac yéu
t6 phi sinh hoc nhu: kho han, nhiét d6 qua cao, bi
nhiém man, bi ngd doc kim loai nang. Nhimg tac
dong bat loi tir cac yéu t6 phi sinh hoc c6 nhitng tac
hai vé sinh ly va hinh théi cay tréng thong qua tac
dong lam sai léch nhtmg ciu trac di truyén cta cac
chudi phan tng héa hoc ctia té bao.

Cay trong stt dung nhiéu co ché chong chiu va
dung chubi phan tng héa hoc dé ngdn chin nhimng
tac dong cta diéu kién bat loi hay bat ctt su thay déi
nao tac dong anh hudéng dén su trao d6i chat cta
cay trong.

Nhitng chat kich thich thuc vat 1a nhitng chat
diéu tiét sinh trudng quan trong nhat, chung duoc
biét dén c6 tac dong néi troi lén qua trinh bién
duong cta cay trong, hon nira, ching déong mot vai
trd quan trong trong viéc kich thich co ché phan
ung bdo vé cay trong voéi nhimg tic dong khac
nghiét ctia méi truong [3].

Su b sung nhimg chat kich thich thuc vat
ngoai sinh da dwoc cong nhan 1a chat cai thién sinh
truéng va qua trinh bién dudng cla cay tréng trong
diéu kién co tac dong khac nghiét ctia nhitng diéu
kién moi truong xung quanh. Auxin la chat kich
thich thuc vat quan trong va indole-3-acetic acid
(TAA) da duoc chimg minh thac d4y nhiéu giai doan
sinh truéng va phat trién cta cay trong nhu su phan
chia té bao, su kéo dai va su phan héa cta té bao.
Chat Cytokinins (CK) 1a mot nhém quan trong cta
cac chat kich thich thuc vat dong vai tro trong viéc
duy tri sy sinh trudng va quan phan hoa cta té bao
va ngan can sy gia héa, do vay no co6 tac dung lam
cham qua trinh gia ctia 1a cay.

Chat abscisic acid (ABA) gift mét vai tro quan
trong trong viéc cai thién va chong chiu cia cay
trong do6i voi cac tac dong khic nghiét clia moi
truong xung quanh. Su xuat hién tu nhién chat

sesquiterpenoid 1a nhém chat kich thich thuc vat
quan trong tham gia vao qué trinh diéu tiét sinh
truong. Chat Gibberellin (GB) c6 mot vai tro rat
quan trong trong giai doan hat giong nga dé kich
thich hinh thanh co quan cta hoa, kich thich sinh
trudng nhimg chdi moc ngang.

Chat Salicylic acid ciing 12 mét chat kich thich
thuc vat quan trong khac véi nhan phenolic thién
nhién no gitt chitc nang quan trong 1am cay trong c6
kha niang chong chiu nhing diéu kién khic nghiét
qua su diéu bién hoat dong ctia men chéng oxid
hoa.

2.2. Vi khuén sin xuét ra nhimg chit kich thich
thuc vat

Vi khu4n téng hop mot luong nhd nhitng chat
kich thich thuc vat nay va cung cap cho cay trong
dé kich thich su sinh truédng va kha ning chong
chiu cta cay tréng voi nhitng diéu kién khac nghiét
clia mdi truong xung quanh nhu nhiém mén, nhiét
do cao, kho han va nhiém doc nhimg kim loai nang.

Nhiéu vi khu4n ving ré cay trong c6 kha nang
cung cap nhitng chat kich thich thuc vat duoc mo ta
trong bang 1 thuong la cong sinh hay hoi sinh voi
cay trong, no6 cung cap chat dam hodc cac chat kich
thich sinh truéng thuc vat cho cay trong va giup
chong lai su tAn cong ctia nAm bénh va tuyén trung.

Trong khi mot s6 trong chung 1a vi khuin gay
bénh cho con nguoi, thi vi khuin probiotic & nguoi
nhu Lactobacillus spp. dang hoat dong chong lai
nhitng vi khuin ving ré d6. Vi vay, t6t nhat rau twoi
rat can duoc niu chin ky truoc khi 4n vi suc khoe
clia cong dong.

3. NAM CO LOI VA CO HAI CHO CON NGUUI VA CAY TRONG VA
SU CONG SINH

3.1. Loai ndm ¢4 loi va loai c6 hai

Nam 1a loai vi sinh vat sinh truéng riat manh
khong kém vi khudn, chung thuong canh tranh lan
nhau trong nhiéu hé sinh thai trén trai dat. Doi khi
chung hop tac hoat dong cung nhau trong qua trinh
letn men dé san xudt ruou, tuwong Miso
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(Nhat)...Nhung hau hét cac truong hop ching canh
tranh voi nhau, viéc nay tao ra co sé dé phong trir cac
loai ndm hai bang vi khuén cé ich.

Cac loai nam 1a thanh vién ctia nhém sinh vat c6
nhan, né bao gdbm nim men, ndm mdc, cling nhu
nhitng loai ndm phd bién khac [4]. Nhitng sinh vat
nay duoc ciing xép vao mot gioi, va né duoc tach ra
khoi giéi dong thuc vat ¢ nhan khac.

Niam 1a sinh vat di duong, né ldy thitc an bang
cach hap thu cac phan tr hoa tan, dién hinh nhat 1a
phuong phéap chung tiét ra nhitng men tiéu hoa vao
moi truong. Nam thuc hién vai tro quan trong trong
phan huy chat hitu co va c6 vai tro co ban trong chu
trinh dinh dudng va trao d6i voi moéi truong bén
ngodi. Chung duoc dung lam nguén thuc phdm cho
con nguoi trong thoi gian dai, duéi dang san phim
thwong mai nhu ndm rom va ndm cuc, men lam bot
n& cho banh mi va trong qua trinh lén men ruou ctua
nhiéu loai thuc phdm khac nhau nhu: ruou vang, bia,
nuoc trong. Chiing dugc phan loai xép vao 9 gioi phu
va 14 nganh duoc mo ta trong bang 2. Trong khi do
mot s6 nganh ctia ndm 1a cong sinh voi nhimg cay
than g6, mot s6 khac 1a loai ky sinh véi cay tréng gay
nén nhimg thiét hai dang ké trong néng nghiép.

Béng 2. Mot s6 gi¢i phu va nganh ndm quan trong
cho néng nghiép

Nganh
1. Rozellomycota
2. Microsporidia
3. Aphelidiomycota
4. Neocallimastigomycota

Gi6i phu
1. Rozellomyceta

2. Aphelidiomyceta
3. Chytridiomyceta
4. Chytridiomycota
5. Blastocladiomyceta

5. Blastocladiomycota

6. Zoopagomyceta 6. Basidiobolomycota
7. Entomophthoromycota
8. Kickxellomycota

7. Mortierellomycota

9. Calcarisporiellomycota
10. Mucoromycota

11. Glomeromycota

12. Entorrhizomycota

13. Basidiomycota

14. Ascomycota

8. Mucoromyceta

9. Symbiomycota

3.2. Su cong sinh

Cay cong sinh thuong co tinh chéng chiu cao
hon véi sau bénh hai, nhu mot sé truong hop gay
bénh tir nguén vi sinh gay bénh c6 nguén goc trong

dat trong. Nhitng su cong sinh nay da duoc phat hién
giup cay trong cé tinh bdo vé nhitng bo phan trén
khong va dudi mat dat. Su cong sinh trong cay trong
da duoc phat hién, no tiét ra cadc enzym cé doc tinh
d6i voi vi sinh vat gay bénh c6 nguon goc tir dat
trong nhu tuyén tring. Co it nhat 1060 loai nAm tham
gia cong sinh duoc biét dén nhu nhom Zygomycota,
thuoc 8 loai  Kickxellomycota, 9  loai
Calcarisporiellomycota, 10 loai Mucoromycota, 13
loai Basidiomycota, 14 loai Ascomycota,...

Hau hét cac loai ndm 1a hoai sinh va khong 1a
ngudén gay bénh cho cay trong, dong vat va con
nguoi [6]. Tuy nhién, nhiéu loai ndm 1a nguon bénh
thyc vat ciing nhu gay bénh cho con nguoi (vi du:
lam nhiém trung, gay di tng...) . Chung san xuit ra
chat doc lam 4nh hudng dén cay trong, dong vat va
con nguoi. Trong d6 c6 cac loai ndm nhu Aspergillus,
Fusarium va giong Alternaria ctia 14 loai Ascomycota
va Mucor cta 10 loai Mucoromycota tré thanh nhom
gay ngudn bénh cho con nguoi. Nhimng loai nAm nay
xuat hién 1a moéi de doa chung cho ca san xuat nong
nghiép va sitc khoe con nguoi. Néi chung, c6 mot so
it loai ndm nay c6 thé gay thiét hai kinh té dang ké
cho nong nghiép, 1am tén hao mot luong thuc phdm
tieu dung dang ké cta con nguoi va truong hop tram
trong hon gay nén nhimg dich bénh chét nguoi va
gia suc.

3.3. Benh phin tring, bénh méc swong va bénh
héo ri

Bénh phén tring 1a bénh do ndm gay hai trén
hon 7.600 loai cay tréng trén toan cau [7, 8]. Bénh
phén tring do nhiéu loai ndm gay ra. Trong do6, loai
gay hai phé bién nhat thuoc ho Erysiphaceae, loai
Erysiphaceae 14 loai ky sinh bat buoc. Trong ho nay,
loai Podosphaera fuliginea, P. xanthii duoc tim thay
phd bién nhat, n6 thuoc giong Podosphaera, ho
Podosphaera, b6 Erysiphales, 16p Leotiomycetes ,
nganh 14 Ascomycota.

Bénh phén tring la bénh trén cay trong dé phat
hién hon, vi triéu chimg ctia chung rat ro rang. Cay
bi nhiém bénh biéu hién c6 nhiéu bot trang trén 14 va
trén than. Nhimg 14 nim bén duoi thuong bi anh
hudéng nang nhat, nhung bénh phan tring co thé
xudt hién trén bat c phan nao ctia cay trén mat dat.
Bénh phin tring phat trién nhanh & trong moi
truong c¢6 do 4m cao va nhiét do trung binh. Trong
nha kinh c6 diéu kién 4m do va nhiét do ly tuong cho
viéc lay lan ctia bénh. Viéc nay lam thiét hai cho canh
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tac nong nghiép va nghé lam vuon noi ma bénh phén
trang phat trién manh trong diéu kién ctia nha kinh.

Trong canh tac nong nghiép va lam vuon, bénh
hai c6 thé duoc kiém soat bang nhiing phuong phap
héa hoc, httu co sinh hoc va dung nhimg gene
khang. Cung véi bénh phén trang, con cé nhiéu loai

bénh nidm dién hinh khic nhu bénh héo ri
Furasium, bénh ri sét trén 14 cay, bénh rui cay, thoi
ré cay, chét rui, bénh héo ri....(Bang 3). Nganh
Ascomycota c6 nhiéu 16p va giong, loai nAm gay hai
cho sdn xuit noéng nghiép va gay bénh cho con
nguoi.

Bang 3. Nganh Ascomycota c6é nhiéu 16p va giong, loai n4m géy hai cho cay tréng va gay bénh cho con nguoi
6 triéu chimg nhur héo rii, chét ryi, phdn trang, théi ré

Nganh Lop Giong Bénh
Ascomycota | Dothideomycetes | Cladosporium spp. | Fusarium spp. (Fusarium wilt and damping-off
Alternaria spp. disease

Plant diseade, Early blight, Damping-off
Human disease (allergens AIDS opportunistic)

Sordariomycetes | Magnaporthe spp.

Rice rotten neck,rice seedling blight, blast and
Johnson spot

blast of rice, oval leaf spot of graminea, pitting
disease, ryegrass

Thielaviopsis spp. Many vegetables and cotton, canker rot, black root
rot,
Thielaviopsis root rot

Cryphonectria

parasitica

Glomerella cingulata | Anthracnose (Canker). fruit rotting diseases
strawberry

Incertae sedis Verticillium spp. Chesnut blight, verticillium wilt disease 300

different cultivated plants infected potato,maples,
elms, aspen, ash, beech, catalpa, oak

Leotiomycetes Botrytis spp.

Sclerotinia Wine grapes and other plants infected, Damping-off
Sclerotiorum 408 plant species infected

Podosphaera producing an abundance of mycelium and?sclerotia
fuliginea

P. xanthii

Erysiphaceae Powdery mildew

Pucciniomycete

Puccinia spp

Phakospora Powdery mildew

pachyrhizi

Basidiomycota Ceratobasidiaceae

Severe rusts of cereals and grasses

Rhizoctonia solani

Soybean rust, brown patch (a turfgrass disease),
damping off (e.g. in soybean seedlings), black scurf
of potatoes, bare patch of cereals, root rot of sugar
beet, belly rot of cucumber, sheath blightof rice

Trong thoi gian qua nhitng loai vi sinh vat khac
duoc tim thdy thudc gidi ndm, nhung ngay nay chung
duoc xép loai thudc gi¢i Chromista, loai Oomycota

thuoc gidi ndy ciing gay nén thiét hai dang ké trén
cay trong (Bang 4).
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Béng 4. Vi sinh vat Oomycota gay hai nang trén cay
tréng c6 nhimg triéu chizng nhu bénh héo ri, bénh
héo rui cay va bénh phén tring

Don vi phan loai Ten

Gioi Chromista

Nganh Oomycota

Bo Peronosporales

Ho Peronosporaceae

Giong Phytophthora

Loai Phytophthora infestans. The
plant destroyer (water mold),
Damping off, late blight, Downy
mildew avocado and pineapple

Ho Peronosporaceae

Giong Plasmopara

Loai P. viticolz Downy mildew,
grapevines

Ho Pythiaceae

Giong Pythium

Loai P. spp.: Damping off

4. SU CANH TRANH GIUA VI KHUAN, Nﬁ:M, SAU HAI VA TUYEN
TRUNG TREN CAY TRONG XAY DUNG NEN MOI QUAN HE PHU THUOC
LAN NHAU

Trong phan trudéc da thao luan vé vi khuan c6 loi
c6 thé tao nén nhitng méi quan hé phu thudc lan
nhau véi cay cht va nhimg vi khuén gay hai va nhiéu
vi khudn co hoi c6 nhiéu chic nang c6 y nghia voi
cay chu. Tuong tu, d6i voi nAm ciing c6 loai c6 loi va

Bang 5. So sanh mat d vi sinh trong dat giira bién pha

¢6 hai, tuy nhién, loai ndm c6 loi thi s6 luong c6 it dé
giup viéc canh tac cay rau mau va cay an qua.

Ngay ca khi ta biét loai n4m nay c6 loi, nhung no
kho duwoc dua vao ap dung rong rai trong noéng
nghiép. Dé lam cho dat dai thém mau mo phi nhiéu,
phuong thitc canh tdc moéi truong loi khudn can co
chién luoc kiém soat dugc vi sinh vat, trong do vi
khudn c6 loi phai chiém da s6 so voi vi khuén c6 hai
bang cach chon loc vi khuin c6 loi va cung cip no
cho cay tréng qua bién phap 4p dung phun trén la
hay phun vao ré cay trong.

Két qua so sanh gitta viéc bon phan hoéa hoc va
hitu co c6 chira vi sinh vat vao dat tréng, két qua thé
hién & bang 5 [9].

Kiém tra su thay déi vi sinh voi hai cong thtc
bon phan héa hoc va phan hitu co trong thoi gian
hon 4 nam, thir nghiém duoc thuc hién trén 2 16 dat
nghéo dinh duong. Bon méi dot 270 kg phan hiu co
kho trén dién tich 10 ha cta 16 thi nghiém trong 2
nam lién tuc. Két qua thay ring co su gia ting dang
ké s6 luong 2 loai Actinobacteria trong dat c6 bon
phan httu co, trong khi s6 lwong loai ndm c6 khuén ty
xudt hién hau nhu giéng nhau trong dat co boén ca
phan héa hoc va phan hiru co. Téng s6 luong vi
khu4n hiéu khi va yém khi bing nhau, trong khi su
phan hay chat xo gia ting do su gia ting cda vi
khuén Actinobacteria spp. Do vay, viéc stt dung phan
hitu co c6 y nghia rat quan trong né da lam gia ting
loai vi khuin Actinobacteria spp. trong dat.

p str dung phan bén héa hoc va phan hiu co

Loai phan bon Mat do vi sinh vat dat Thoi diém kiém tra
st dung (s6 lwong/g dat kho) 22/10/1954 |23/5/1955 | 4/8/1955 |17/5/1956
Vi khudn hiéu khi x 10° 42,4 12,5 12,2 10,6
Vi khu4n yém khi x 10° 1,07 1,45 1,42 1,56
.. |Actinobacteriax 10° 2,8 1,3 2,01 0,46
Phan bon héa N4 s« 100 185 9,3 8,0 43
hoc Vi sinh vat phan hiy xenlulo  |394 160 9.060 26
Vi sinh vat khit nito - 479 20.000 3.576
Vi khu4n oxy héa nitrit - 160 4.700 -
Vi khudn hiéu khi x 10° 41,1 16,1 14 11
. |Vikhuédn yém khix 10° 1,13 1,66 1,22 1,03
Phan t Actinobacteriax 10° 4.4 2,5 3,25 2,28
Nam méc x 10* 26,2 15 7.4 53
Vi sinh vat phan hiy xenlulo 1.270 12.690 3.700 4.762
Vi sinh vat khit nito - 2.345 29.000 5.442
Vi khu4n oxy hoéa nitrit - 12.690 21.200 -
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Loai Actinobacteria:

Actinobacteria cong sinh v6i cay cha va n6 da
tao nén btc tuong chong lai sy xam nhiém ctia ndm
bénh vao cay tréng. Loai Actinobacteria spp. duoc
biét dén nhu mot tAc nhan san xuit ra nhiéu loai chat
khang sinh. Nhimg chat khang sinh nay chong lai
nam bénh va tuyén tring nho enzym chitinases [10,
11]. Enzym chitinases ctia vi khuidn Actinobacteria
spp. lam tan v& vach té bao clia ndm va tuyén tring
[12, 13].

Loai vi khuidn Steptomycests spp. ciia 2 loai
Actinobacteria c6 thé trt nim bénh Alfenaria
brassiscicola ctia hé Ascomycota va ca tuyén tring
gay not san trén ré cay.

Tuyén trung gay nét san trén ré cay la vat ky
sinh trén cay tréng va thuoc giong Meloidogyne, ho
Meloidogynidae, bo Tylenchida, 16p Secernentea,
nganh Nematoda.

Gioi Animalia:

DPuoc nhan dang la loai Meloidogyne hapla,
Meloidogyne incognita, Meloidogyne
enterolobii syn. M. mayaguensis. Ching thuong sinh
truéng va phat trién trong dat & nhitng viing khi hau
néng va c6 mua dong ngin. Trén toan thé giéi co
khoang 2.000 loai cay trong man cam voéi tuyén tring
gay not san ré va n6 gay ra sy thiét hai khoang 5%
san luong hoa mau trén thé giéi [14]. Au trung non
clia tuyén trung gay bénh ndét san tdn cong vao ré
cay, kich thich su phat trién cia nét san no hut hét
nhitng san phidm cta qua trinh quang hop va chat
dinh dudng ctia cay trong.

Su phat trién cta thudc trir sau vi sinh mang lai
rat nhiéu trién vong nhu: loai Bacillus c6 kha nang
phong trir duoc sau bénh va mot s6 loai ndm bénh
nhu: Glomerella cingulata cia Ascomycota trén cay
quyt. Bacillus thuringiensis duogc biét dén nhiéu la
loai phong trir siu bénh hiéu qua va duoc kinh doanh
rong rai trén thi truong. Tuy nhién ciing can biét
rang loai Bacillus anthracis 1a ngudén bénh hai trong
chi Bacillus va c6 thé gay doc voi dong vat va con
nguoi nhw 1a mot vi khi sinh hoc.

Bacillus subtilis san xudt ra nhitng chat c6 kha
nang khuéch tan dé ngin can nhing nguén bénh do
nam gay ra. Do 1a nhitng chat khang nam duoc tim
thdy va xac dinh béi M. Shoda d6 1a chat iturin va
surfactin [15]. Bacillus subtilis c6 thé phong trir duoc

bénh théi dot va thoi ré cay ca chua do nidm
Fusarium oxysporum. Bacillus subtilis c6 thé phong

trtt bénh héo xanh ca chua do vi khudn
Pseudomonas solanacearum gay ra.
Psuedomonas  fluorescens cia  Gamma

Proteobacteria khong nhimg chi c6 kha nang cua
mot vi khuan ving ré cay kich thich sinh truéng cay
trong (PGPR), ma con 1a mot loai thudc trir nam hiéu
qua cao trén loai Pythium aphanidermatum thudc
nganh Oompycotava gioi Chromsita gay hai trén cay
bap cai xanh, bap cai Brussels, cai bap, cay sup lo....

Lodi Pectobacterium carotovorum thudoc Bo
Enterobacterales cla Gammaproteobacteria, 24 loai
Proteobacteria 1a ngudn gay bénh théi nhiin, né tiét
ra nhitng enzym ngoai bao, enzym pectinase lam hoa
tan chat pectine ctia té bao cay trong [16]. N6 gay hai
rat 16n doi voi mot so loai rau nhu: Rau diép, cai thao,
cai bap, sup lo, rau diép c4, ging, can tay, ngo tay,
hanh x& Wales, hanh, ca rét, khoai tay, ca chua, 6t
chuong, 6t ngot, 6t xanh, cac loai 0t, ot cua ga, cay
mu tat Nhat Ban, Komatsuna, toi tay, toi, c cai
trang...

Mot thong tin rat thu vi te Nhat Ban cho biét vi
khuin Lactobacillus plantarum c6 kha nang lam
gidam beénh thoéi nhiin do vi khudn Pectobacterium
carotovorum gay ra [17].

Vi khudn Lactobacillus fermentum dang duoc st
dung @€ ngin ngtra va phong trir su xam nhap gay
hai ctia cac loai ndm va vi khu4n nhu Pectobacterium
carofovorum trén cac loai cay trong nhu lua, dua hau,
bap cai Trung Qudc, ca rot, ca chua, khoai lang, dau
nanh, dau saya, tao, 1é, cam quyt, trai thanh long. Vi
khudn Lactobacillus fermentum tiét ra mot chat rat
quan trong giong nhu 1a mot chat kich thich sinh
trudng cay trong nhu chat Auxin va cytokinin né co
tac dung kich thich sy sinh trudng cay trong [18].

Cac loai thuoc chi Bacillus va céac loai thudc chi
Psuedomonas 1a loai hiéu khi, trong khi do cac loai
thuoc chi Lactobacillus 1a loai ky khi dé nudi ciy,
diéu nay tao diéu kién thuan loi cho vi khuén c6 thé
hoat dong xung quanh trong ving ré & tang dat sau,
noi oxy bi han ché. Mot s6 loai ctia Lactobacillus c6
thé sinh song trong khi khéng ctia 14, noi nhiéu loai
vi khu4n va ndm thuong c6 gang xam nhap dé 1ay cac
san phdm dinh duong ctia qua trinh quang hop. Cac
loai Lactobacillus c6 thé bao veé cay chu khoi cac
cudc tin cong ctia vi khuin va nim gay hai.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 9/2021 11



KHOA HOC CONG NGHE

Str dung nhimng loai vi khuén c6 ich nay rat co6
trién vong trong viéc phat trién nhitng bién phap ky
thuat canh tac hitu co va nén nong nghiép bén ving.

5. KET LUAN

Canh tic hitu co trong nong nghiép da duoc
khuyén khich & nhiéu quéc gia trén thé gidi nhu cac
nuoc chau Au (EU), My, Nhat Ban va Viet Nam.
Trong viéc thuc hién tot bién phap canh tac hitu co
ciing c¢6 nhitng khé khan rat 16n nhu viéc phong tri
sau hai ma khong st dung héa chat, cung cdp chat
dinh duong cho cay tréong ma khong ding phan bén
hoa hoc, quan ly giéng cay trong ma khong lai tao
chon giong. Nong nghiép st dung loi khuin sé tan
dung duogc cic nguyén liéu tai tao trong nong nghiép,
ché bién va sinh hoat, hon nita n6 con tao ra mot nén
nong nghiép tuan hoan, bén vitng, nang cao chat
lwong nong san, giam st dung phan boén vo co, thude
trir sau hoa hoc, gidm 6 nhiém moi truong.

Nhitng vi khuén c6 loi thuoc Streptomyces spp.,
loai Bacillus subtilis, cac loai thuoc chi Lactobacillus
1a nhimng loai vi sinh vat séng trong vung ré cay cé6
kha ning sinh chat kich thich sinh truéng thuc vat,
sinh khang sinh khang lai mot s6 tic nhan gay bénh
dang duoc st dung rong rai trong san xuat phan bén
httu co va thudc trir sau hai sinh hoc. Phuong thic
canh tac méi truong cé loi khuén 1a rat can cho su
phat trién nong nghiép bén vimg & Viét Nam tuy né
vita méi bat dau - nhung c6 nhiéu trién vong tiém
nang phat trién rong 16n trong tuong lai.
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DIVERSITY OF BACTERIA AND FUNGI, THEIR ROLES IN AGRICULTURAL PRODUCTION
Saburo Matsui!

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

Organic farming becomes important for sustainable agriculture by improving soil conditions through
applying high quality composts. A hyper-thermophilic composting can produce a high quality compost
which must contain nutrients that could replace chemical fertilizers and the ‘good’ microorganisms that
could replace pesticides. The good bacteria are understood as single Bacillus spp. of Firmicutes,
Actinomycetaceae spp. of Actinobacteria, Proteobacteria spp. and Bacteroidetes spp., which are major
members of the rhizosphere bacteria. Single species of the ‘good’ bacteria, such as Streptomycests spp.,
Bacillus subtilis, Lactobacillus spp. are commercially available as bio-pesticides. The diversities of bacteria
and fungi and their functions in nature, such as Rhizosphere and root-associated bacteria could help
promoting plant growth, and protecting plants from attacks of bacteria, fungi and nematodes. Some fungi
are beneficial but others are trouble makers to human and plant; and bacteria compete fungi, nematodes
and insects over plants to build mutualistic relationships.

Keywords: Bacillus spp., bio-pesticides, Lactobacillus spp., organic farming, plant growth promoting
bacteria, Streptomycests spp.
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