val TRO <da VI SINH VAT TRONG CHAM SOC cAY TRONG
VA CAl TAO CHAT LUYNG PAT

1. DAT VAN BE

Dat 1a mét hé sinh thai phuc tap duoc hinh thanh
qua cac qua trinh sinh hoc, vat Iy va héa hoc. Su tich
gy cac chat hu co dau tién trén bé mat da me 1a nho
cac vi sinh vat tu duong do la céc vi sinh vat phan huy
cac chat vo co, tdng hop nén cac chat hiu co clia
minh. Khi c&c vi sinh vat d6 chét di, mét luong cac chat
htu co dugc tich Iuy lai, nha d6 cac vi sinh vat di dudng
da ton tai. Sau do cac thyc vat bac thap nhu téo, réu,
dia y bat du moc trén tang chat httu co dau tién do.
Khi lap thuc vat nay chét di, cac vi sinh vat di dudng sé
phan hily ching lam cho I6p chat hitu co ngay cang
thém phong pha. Nhg @6 ma cac thuc vat bac cao ¢
Ihé phat trién, 1a va canh cla ching rung xuéng lai
cung cap mot luong lon chat hitu co 1am cho cac loai vi
sinh vat di dudng phat trién manh mé. Cac t& bao vi
sinh vat nay lai la nguon thirc an ctia cac nhom nguyén
sinh déng vat nhu tring roi, amip... Nguyén sinh déng
vat lai 1a thirc an cla cac dong vat khac trong dat nhu
giun, nhuyén thé, con trung... Cac dong vat nay trong
qua trinh s6ng ciing tiét ra cac chat hiu co va ban than
ching khi chét di cang fa mot ngudn hitu co lén cho vi
sinh vat va thuc vat phat trién. Céc loai sinh vat tac dong
lan nhau nhu thé trong nhiing diéu kién mai trudng nhat
dinh nhu d 4m, nhiét do, chét dinh dudng, nang Iugng
mat tri... tao thanh mot hé sinh thai dat vo cung phong
phi ma khong co né thi khéng thé co su song, khong thé
¢ dat tréng trot - nguén nudi séng con ngudi.

Dat co két cau tir nhing hat nhé lién két véi nhau,
nha vao nhiéu yéu t6 trong do c6 vi sinh vat. Nnom vi
sinh vat hi€u khi da hinh thanh nén mét thanh phan cla
mun fa axit humic, cac mudi cda axit humic tac dung vai
ion canxi tao thanh mot chat déo gén két nhiing hat dat
véi nhau. Trong qua trinh phén qidi chat huu o, ndm
méc va xa khuan phat trién mot hé khuan ty kha ldn
trong dat. Khi ndm mdc va xa khuan chét di, vi khuan
phan giai ching tao thanh cac chat déo co kha nang
két dinh cac hat dat véi nhau [1]. Ban than vi khuan
chét di va tu phan huy clng tao thanh cac chat két
dinh. Ngoai ra I6p dich nhay bao quanh cac vi khuan
con ¢6 vo nhay cang ¢ kha nang két dinh cac hat dat
véi nhau.

Genxe - mot nha nghién ctu vé két cau da nhan
xét rang: khi bon vao dat nhitng chat nhu xelluloza va
protein thi két cau clia dat duac cai thién. Do la do vi
sinh vat phan g|a| xelluloza va protem da phat trién
manh mé, cac san pham phan giai va cac chat tiét
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frong qua trinh sdng cla chang da lién két cac hat dat
v@i nhau tao nén cau tric dat.

Rudacop khi nghién cuu vé ket cau dat trong cay
ho dau da ket luan rang: Nhan t6 két dinh cac hat dat
trong dat tréng cay ho dau chinh la mot s&n pham ket
h0p gitra axit galactorunic va san pham ty dung giai
cla vi khuan Clostridium polymyxa. Axit galactorenic Ia
san pham cla thyc vat dugc hinh thanh dudi tac dung
clia enzym protopectlnaza do vi khuan tiét ra. Cac chat
két dinh tao thanh ket ciu dat con duoc goi la mun hoat
tinh. Nhu vay mun khong nhiing 14 nai tich lug chat hiru
co lam nén do phi nhiéu cla dat ma con la nhan t6 tao
nén ket cau dat. Sy hinh thanh va phan giai mun déu
do vi sinh vat dong vai tro tich cyc. Vi vay, cac diéu
kién ngoai canh anh hudng dén vi sinh vat ciing anh
huéng dén ham lugng mun trong dat, cac bien phap
canh tac nhu cay blra, xdi xao, bén phan... déu anh
huéng truc ti€p dén vi sinh vat va qua d6 anh hudng
tryc ti€p dén ham lugng mun trong dat.

86 lugng va thanh phan vi sinh vat dat con thay
d6i tuy chat dat, & nhing nai d4t giau chat hitu co, chat
man, ¢6 do am thich hop thi vi sinh vat phat trién manh
(dam lay, dong nuéc tring, ao ho, khic song chét,
cdng ranh, ..). Con @ nhitng nai ngheo chat hitu co, do
am thap thi vi sinh vat phét trién kém va thanh phan vi
sinh vat it hon (dat co da, dat co cat...). BGi vdy, khi
danh gia do phi nhiéu cda dat phai tinh dén thanh phan
va s6 lugng vi sinh vat dat. Néu chi tinh dén ham lugng
chat hiru co thi kho giai thich dugc tai sao & mét ving
dat chiém tring ham lugng chat hiru co, chat mun,
dam, lan déu cao ma cy tréng lai phat tnén kém. D6 la
do diéu kién yém khi cla dat han ché cac loai vi sinh
vét hiéu khi phat trién lam cho cac chat hitu co khong
duge phan gidi. Cac chat kho tiéu doi vai cay trong
khéng duoc chuyén thanh dang dé tiéu, cac chat doc
tich luy trong dat trong qua trinh trao d6i chat cda cay
cang khong dugc phan gidi nho vi sinh vat, gay anh
hudng xdu dén cay trong. Theo nhiéu tai ligu lrung binh
lrong dat vi khuan chiém khoéng 90% téng s6, xa
khuan 8%, vi ndm 1%, con lai 1% la téo va nguyén sinh
déng vat.

Vay trong hé sinh thai dat vi sinh vat dong vai tro
quan trong nhat, ching chiém dai da sg vé thanh phan
ciing nhu s6 Iuong so vdi cac sinh vat khac va co quan
hé tuong hd Ian nhau dudi tac dong cia moi trudng
s6ng. Vi vay, viéc ap dung cong nghé vi sinh dé cai tao
dat va cham soc cay tréng la viéc lam rat can thiét,
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Cung véi chat htu co vi sinh vat s6ng ton tai trong
dat, nudc va vung ré cay y nghia quan trong trong cac
mGi quan hé gitta cay trong, dat va phan bon, Hau nhu
moi qua trinh xay ra trong dat déu co sy tham gia truc
ti€p hodc gian tiép cla vi sinh vat (mun héa, khoang hoa
chat hitu co, phan giai va c§ dinh chat vo ca v...v....). Vi
vay, tr 1au vi sinh vat da dugc coi la mot bo phan trong
hé théng dinh dudng téng hop clia cay tréng.

2. UNG DUNG CONG NGHE VI SINH TRONG
NONG NGHIEP VA CAI TAO DAT

Cong nghé vi sinh trong ndng nghiép la st dung vi
sinh vat séng, hodc cac hoat chat sinh hoc cda ching
¢6 tac dung tao nén cac chét dinh dudng can thiét cho
cay trong, hodc thong qua dé gilp cay trong sinh
trudng phat trién va st dung ngudn dinh dudng t6t han,
ngoai ra chdng con tryc tiép, hodc gian tiép gop phan
céi tao va 6n dinh do phi nhiéu dat.

Trong nhitng ndm gan day, & nhiéu nudc trén thé
gidi ngudi ta da nghién ctu, Ung dung cdng nghé vi
sinh trong viéc san xuat cong nghiép mot 3 loai phan
bon vi sinh vat dac biét cho ting ddi tuong cay trong va
quang ba, khuyén khich va tao diéu kién cho ngudi
nong dan st dung, nham tao ra thoi quen dung phan vi
sinh vat trong san xudt dé hudng toi mét nén nong
nghiép hitu cg bén ving (cai tao va dn dinh chat lugng
dat, tang nang suat va chat lugng cay tréng, bao vé moi
truong sinh thai). Tuy nhién, cac loai phan bon vi sinh
vat con rat han ché va chi chiém phan nhd so vdi lugng
phan bén héa hoc dang luu thong trén thi truong. Trong
d6 cd nhiéu loai phan va chira cac loai vi sinh vat khac
nhau.

2.1. Phan vi sinh vat

2.1.1. Phan vi sinh vat c6 dinh dam. gom nhiéu
loai vi sinh vat ¢ kha nang cd dinh Nitg tir khong khi.
Pang cha y ¢c6 cac loai: tao lam (Cyanobacterium), vi
khuan Azotobacter, Bradyrhizobium, Rhyzobium; xa
khuan Actinomyces, Klebsiella.

Phan Ion céc loai vi khuan ¢6 dinh dam thuong
song cong sinh vdi cac cay ho dau. Chung xam nhap
vao ré cay va séng cong sinh trong dé, tao thanh cac
n6l san & ré cay. Chung sir dung chat hitu cg clia cay
dé sinh trudng ddng thai hit dam tir khong khi d& cung
cap cho cay, mot phan tich Idy lai trong co thé ching.
Tao fam cong sinh véi beo hoa dau va hut dam tich 0y
lai lam cho béo hoa dau c6 ham lugng dam cao, td
thanh cay phan xanh rat quy.

Thai gian gan day, cung véi nhing tién bo cla
khoa hoc va c¢dng nghé, cac nha khoa hoc da st dung
cong nghé gen dé tao ra cac chiing vi sinh vat ¢§ dinh
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dam co nhiéu dac diém t6t: kha nang c6 dinh dam cao,
kha nang cong sinh t6t. Cong nghé sinh hoc ciing gitp
tao ra nhimng chling vi sinh vat c6 dac tinh canh tranh
cao véi cac loai vi sinh vat trong dat. Mat khac, cong
nghé sinh hoc da cho phep cac nha khoa hoc tach
dugc gen quy dinh dac tinh c& dinh dam tir vi khuan va
dem cay vao nhan té bao cay trdng, lam cho mot s0
loai cay tréng cting tao dugc kha nang ¢ dinh dam nhu
vi khuan.

Hién nay trén thi truong phan bén nudc ta, phén vi
sinh vat ¢d dinh dam dugc ban dudi cac tén thucmg
phdm nhu: Phan Nitragin chda vi khuan nGt san cay
dau tuong; Phan rhidafo chira vi khuan nét san cay lac;
Azotobacterin chira vi khuan ¢ dinh dam ty do; Azozin
chta vi khudn c§ dinh dam tir khdng khi sGng trong
rudng Ita. Loai phan nay c6 thé tron véi hat gidng lua
khi gieo trong.

2.1.2. Phan vi sinh vt phdn gidi (hod tan) lan:
cay chi ¢ thé hap thu dugc 1an tu dat dudi dang dé tiéu
(hoa tan) trong dung dich dat. Vi vay, lan & dang kho
tan trong dat cay khong thé hap thu dugc, c6 nhiéu loai
dat nhu dat do bazan, dat den, v.v.. ham fuong 1an
trong dat kha cao, nhung cay khong hap thu dugc vi
ching thudng & dudi dang khé hoa tan. Trong dat
thudng ton tai mot nhom vi sinh vat ¢o kha nang phan
giai (hoa tan) lan- bién lan kho tiéu thanh lan dé tiéu.
Nhom vi sinh vat nay duge cac nha khoa hoc dat tén 1a
nhém HTL (hoa tan 1an, cac nudc noi tiéng Anh dat tén
cho nhém nay la PSM - phosphate solubilizing
microorganisms).

Nhém hoa tan 1an bao gom: Aspergillus niger, mét
s6 loai thugc cac chi vi khuan Pseudomonas, Bacillus,
Micrococens. Nhom vi sinh vat nay dé dang nudi cay
trén mai trudng nhan tao. Nhiéu noi ngudi ta da tron
sinh khéi hodc bao tir cac loai vi sinh vat hoa tan lan
sau khi nuoi cdy va nhan lén trong phong thi nghiém,
vGi bot phosphorit hodc apatit ri bon cho cay. St dung
cac ché pham vi sinh vat HTL dem lai hiéu qua cao @
nhitng vung dat bi thiéu hut 1an.

Mot s6 loai vi sinh vat sGng cong sinh trén ré cay
c6 kha nang hit 1an d& cung cap cho cay, trong G nay
dang ké la loai ndm ré noi cong sinh (VAM - Vacular
Abuscular Mycorhiza). Loai nay c6 thé hoa tan
phosphat sat trong dét dé cung cap lan cho cay. Ngoai
ra loai nay con co kha nang huy dong cac nguyén t§
Cu, Zn, Fe... cho cay trong. Nhiéu noi ngudi ta sir dung
VAM da fam tang nang suat cam, chanh, tao, ca phé...
nuoi cay VAM irén mai truang nhan tao rat kho. Vi vay,
hign nay cac ché pham c6 chira VAM chi co ban rat
han ché trén thi trudng phan bon My. Nhitng nam gan
day, trén thi truang phan bon & mot s6 nude ¢o ban ché



phém Phospho-bacterin trong ¢6 chira loai vi khuan
ma nd ¢6 thé tao lan dé tiéu tir cac chat hau co.

2.1.3. Phan vi sinh vdt kich thich sinh trudng
cdy tréng. GOm mot nhom nhiéu loai vi sinh vat khac
nhau, trong d6 ¢ vi khuan, nam, xa khuan, v.v.. Nhom
nay dugc cac nha khoa hoc phan 1ap ra tir tap doan vi
sinh vat dat. Ngudi ta st dung nhing ché pham gém
mot tap doan vi sinh vat dugc chon loc dé phun Ién cay
hodc bon vao dat lam cho cay sinh trudng va phat trién
61, it sau bénh, tang nang suat. Ché pham nay con lam
tang kha nang ndy mam va tang trong lugng hat, thac
day bo ré cay phat trién manh. Nhu vay. ché pham nay
¢6 tac dong tuong d6i tong hap lén cay tréng.

D& san xuat ché pham vi sinh vat kich thich tang
trudng cla cay, ngudi ta st dung cong nghé 1én men vi
sinh vat. & cac nudc phat trién ngudi ta str dung cac
thiét bi 1én men ty dong, cong suat lon. & nudc ta, da
dung ky thuat 1en men trén moi truang ban ran dé san
xuat ché pham nay, budc dau cho két qua kha t6t.

Nhifng nam gan day & nudc ta dang tién hanh
khdo nghiém ché& pham EM cla gido su nguei Nhat
Teruo Higa. Ché pham nay dugc dat tén la vi sinh vat
hity hiéu (Effective microorganisms - EM). bay la ché
pham tron Ian mot nhém céc loai vi sinh vat ¢b ich trong
d6 co vi khuan axitlactic, mot s6 nam men, mot s xa
khuan, vi khuan quang hop, v.v.. Tai hoi nghi danh gia
két qua sir dung EM tai Thai Lan thang 11/1989, cac
nha khoa hoc da danh gia tac dung tot clia EM nhu:
Cai tao ly hoa tinh va dac tinh sinh hoc clia dat, lam
giam nhng mam sau bénh trong dat, tang hiéu qua
clia phan bén htu co, cay trong sinh trudng va phat
rién tot, cho nang suat cao, pham chat nong san tét,
g6p phan lam sach moi truang. Mot s loai phan vi sinh
dién hinh nhu: Vi sinh HUDAVIL; Vi sinh vat ¢6 dinh N
cho lia; Vi sinh vat ¢§ dinh N cay ho dau; Lan hitu co vi
sinh KOMIX, Komix BL2, Komix vi sinh vi luong
LNV

2.2. Phan hinu ¢o vi sinh

Phan hitu co vi sinh a loai phan hon hap cla cac
nguyén liéu ¢ nguon goc hiu co va cac vi sinh vat cb
lgi bao gém vi khudn, nam, xa khuan duoc s dung dé
lam phan bon. Trong s6 do quan trong 1a cac nhom vi
sinh vat ¢6 dinh dam, phan giai lan, phan giai chat hitu
¢0, kich thich sinh trudng cay trong, v.v... Viéc bé sung
cac loai vi sinh vat c6 kha nang phan huy xelluloza cao
(Aspergillus. Trichoderma va Penicillium), ¢0 dinh nito
v do (Azotobacter), phan gidi lan (Aspergillus,
Penicillium. Pseudomonas. Bacillus) va cac ching vi
sinh vat d6i khang (Pseudomonas, Bacillus) véi mat do
10°-10° cfulg cung cac nguyén 6 dinh dudng nhy dam

dang hu co, 1an dang quang photphorit (liéu Iugng
5%) da lam tang chat lugng clia phan bon 1én dang ké.

Phén hiu co vi sinh ¢ chua cac vi sinh vat doi
khang sé giup phong trir mot s6 bénh hai cay tréng,
chdng nam cong sinh (mycorrhiza) c6 thé lam ting do
dinh dudng khoang ¢6 san (nhu Photpho) cho thuc vat
[3], nhém ndm men Lipomyces co khd nang sinh
polysacharit tao nén mang nhay dé gir am cho dat,
tang do két cau cla dat, chdng rira troi va gidm su bay
hai clia nuéc, Ung dung clia nhém nam men nay dé gicr
am cho cac vung khé han, sa mac va phi xanh dat
trong ddi troc [6]. Nhirng ti€n bo nay da dugc nghién
clru, ¢ong nhan tUr nhiéu nam qua 0 nhiéu nudc trén the
gi6i ciing nhu tai Viét Nam. Viéc sir dung phan bén vi
sinh vat co thé cung cdp cho dat tr 30-60kg N
dam/nam, tang hiéu luc phan lan, lam tang d6 phi nhiéu
clia dat. Cac ché pham c¢6 chira vi sinh vat con lam
tang kha nang trao ddi chat trong cay, nang cao suc dé
khang va phong chdng bénh & cay tréng, lam tang chat
lugng ndng san, tang thu nhap cho nguai nong dan [5).

Xu hudng chung hién nay trén thé gidi Ia tao ra
cac san pham phan hitu co giau dinh duéng cé bé sung
vi sinh vat hiu ich. D& gop phan phat trién nong nghiép
bén virng, nhiéu qudc gia trén thé giéi da khuyén khich
nqguéi dan st dung phan bon hitu co vi sinh bang cach
trg gilp gi4 ban cho nong dan dong thai phat trién
mang luéi khuyén nong, trong dé dac biét chu trong
cong tac xay dung cac mo hinh trinh dién trén dong
rudng vé viec sir dung hiéu qua cua phan hitu co vi
sinh [4].

Mat khac viéc st dung phan hoa hoc, thudc bao
vé thuc vat hda hoc quéa nhiéu dan dén 6 nhiém moi
trueng dat, tao cho dal khong con do xGp, hap thu va
gilr nudc kém. Cac nha khoa hoc da két luan: str dung
phan hu co vi sinh da lam tang dé phl nhiéu dat, tang
nang suat cay trong chat Iuong san pham tot hon,
gidm 6 nhiém clia NO,. Mot s6 dai dién cla nam soi
hay nam men c6 kha nang loai bd kim loai ndng nhu
thuy ngan bang cach chuyén hoa Hg?* thanh Hg® bay
hai, loai chi tir moi truong 6 nhiém bang cach tich luy
trong t€ bao dudi dang methy! hoa, loai arsen bang cach
chuyen thanh dang bay hoi timethyl-arrsin, chuyén cac
ion & dang hoa tan thanh dang két tia nhu Fe? thanh
Fe* Cr** thanh Cr.., hodc cac loai Arbuscular
mycorhizal fungi (AMF - ndm ky sinh vung ré cla cac
cay bui - ndm vung ré) khi dugc ghép vai thuc vat la diéu
kién can thigt dam bao su thanh cong cla viéc phuc hoi
dat bi 6 nhiém kim loai nang [2]. Vi vay, khi b6 sung
ching vao phan hiu co vi sinh sé gop phan quan trong
cho viéc cai tao dat 6 nhiém, tao mot nén nong nghiép
h{tu co bén ving, xanh sach va an toan.
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O nuéc ta, nhiing quan diém méi trong san xust
nong nghiép ngay cang ducc nhan thic sau sic va dé
cao trong giai doan hién nay la hudng t6i san xuat nng
nghiép bén ving, sinh thai, htu co va an toan, ..
Nhitng quan diém nay Ia hoan toan ding dan va khong
hé mau thuan véi chi truong phét trién cong nghé sinh
hoc phuc vu nong nghiép. Theo y kién cla cac nha
khoa hoc, con dudng dam bao an ninh luong thyc la
san xuat theo hudng tham canh, trong do, viéc st dung
nhitng phan hiru co vi sinh vat dong vai tro then chét.

Thai gian qua, cac nha khoa hoc trong ca nudc da
nghién clu va san xut thanh cong rat nhiéu loai phan
hitu ¢ vi sinh nham cai tao dat va cham soc cay trong.
K&t qua thlr nghiém tai cac viing san xuat cho thay, cac
san pham phan bon hitu co vi sinh ndy ¢é tac dung tich
cyc dén viéc nang cao nang suat, chat lugng nong san,
dong thdi co tac dung tang do phi nhiéu dat va bao vé
mdi truang sinh thai. Mot s6 loai phan hau co vi sinh dién
hinh nhu: HUBAVIL; HN 2000; Omix; Vi sinh tdng hop
Biomic —C; Phan hitu cg vi sinh vat chirc nang v...v...

3. KET KUAN

Viéc s dung cac loai phan vi sinh va hiu co vi
sinh trong nong nghiép la rat c6 y nghia (vi hau hét cac

qua trinh bién ddi hoa hoc xay ra trong dat déu co su
dong gop tich cuc cda vi sinh vat), ddc biét la ching da
tham gia trong cac chu trinh dinh dudng nhu chu trinh
cacbon va nito can thiét cho sinh truéng ca thuc vat.
Vi vay, chiing da co tac dung khong nhirng cai tao dat,
tang do mun, tang hop chat hitu co dé tigu, phan hly
c4c hop chét kali, photpho kho tigu thanh dé tiéu, tang

“ham luong Nito trong dat va 6n dinh d6 phi nhiéu clia

dat ma con kich thich sinh trudng cay trng, phong trir
mot s& bénh hai, ting nang suit va chat lugng nong
san. Ngoai ra, day la cac san pham dan dan co thé
thay thé cac loai phan bon, thudc bao vé thyc vat hoa
hoc trong san xuat nong nghiép va bao vé mdi truéng
trong tuang lai, tao moi trueng khong co hoa chat doc
hai, dam bao nén nong nghiép htu ca bén ving theo
dang dinh hudng chién luge phat trién clia Bang va
Nha nudc ta. Tuy nhién, trong thuc t€ nghién clu va
ung dung cac loai phan vi sinh vat con gap nhiéu kho
khan nhu gia thanh thuédng cao hon va tac dung cham
hon so véi cac loai phan hda hoc khac, phong tuc tap
quan clia ngudi rong dan thay ddi con cham, cong tac
tuyén truyén, quang bé con yéu, sach bao phd cap con
thiu, do vay ma nhiéu loai phan vi sinh vat ¢ hiéu qua
cao van chua di vao cudc séng nhu tiém nang co san
clia chung.
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Summary
THE ROLE OF MICROORGANISM I‘N TAKING CARE OF CROPS
AND IMPROVEMENT OF THE SOIL QUALITY

Soil is formed from small particles but the factor that
has merged them together is microorganism. Aerobic
microorganisms  generate a component of humus'
composition called humic acid and saits of this acid combine
with Ca' ion to create a plastic substance to merge the
particles of soil together. In the period of disintegrating
organic substances, there is a big hypha system of musty
and actinomycete grows in soil. When musty and
actinomycete die, bacteria disintegrates them again and
produces a plastic substance to merge particles of soil
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together. The bacteria itself after dying and disintegrating will
also have sticky ability. Moreover, the juice-surrounded
bacteria will have this sticky ability too.

When some substances such as celluloza and protein
are added into the soil, the composition of soil will be improved.
The reason is microorganism disintegrating (cellulose -
decomposing microorganism) cellulose and protein grew
strongly and their secondary products in their living periods
have merged the particles of soil together in order to make the
soil' structure. As a result, the quality of soil will be better.



When Rudacov studied the structure of soil. he
concluded that Galactorenic acid is a product of planl under
the affects of bacteria's enzyme protopectinaza. The plastic
substances that make up the soil' structure are also called
active humus. The formation and disintegration humus are
due to microorganism. Therefore, microorganism plays an
extremely significant role in the formation and soil fertility
stabilizing.

Thus, using bio-ferlilizer in Ihe fulure is necessary to
improve lhe quality of soil. However, in fact. using this kind of
fertilizer usually faces many difficulties such as the price of
bio-fertilizer is higher than chemical fertilizer, the speed of
changing manners and customs of farmers is still slow, Ihe
propaganda and populanzing are ineffective as well as
lacking of books, and prospectus to publicize the information
of bio-fertilizer. As a consequence, many kinds of bio-fertilizer
with their potentialities are still not welcomed in famers’ work.

Vuén hoa cay canh
cla TS. Nguyén Bang Nghta
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