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Linh vue ky thuat dwoc dé cap
Giai phap hiru ich thudc linh vuc cdng nghé sinh hoc. Cu thé, Giai phép hitu ich d&
cap dén quy trinh san xuét phén vi sinh vat da chirc nang dung cho cay dau twong (Glycine

max).

Tinh trang ky thuit cia giai phap hiru ich
Bénh héo vang cay do nim Fusarium oxysporum d3 gy thiét hai dang ké trong san
xut nong nghiép. Pay 13 bénh hai ving ré cay trong ¢6 ngudn gde tir dat, mam bénh ton
tai lau trong dét, tan du thyc vat, phd bién, nguy hiém va phan bé rong khép trén thé gi6i,
ddc biét & vung nhiét d6i va can nhiét d6i. D3 c6 nhiéu nghién ctru trén thé gi6i vé canh tac
va chon giéng cay trdng, ciing nhu 4p dung bién phap kiém soat sinh hoc bang cach st
dung cac ché phim vi sinh, phan hitu co vi sinh chira cac chung vi sinh vat d6i khang c6
kha ning e ché va 1am giam doc tinh cia cac ching ndm gy bénh trén. Mot sé nghién
curu g?m day o An D¢, Trung Quéc, Drtrc, Nhat, M§, Anh, Uc... cho théy ché phém vi sinh
téng hop bao gdm tap hop cac nhom vi sinh vat cb dinh nito, phan giai 1an, kich thich sinh
trudng thuc vat, dbi khang vi sinh vat gy bénh ving ré cdy trong nhu ché phim E2001,
Phytobacter, Superlife v.v. ¢6 tac dung dbi véi cdy trong tdt hon so véi tung nhom riéng
1&. Tuy nhién do hé vi sinh vat rat da dang, phong pht va mdi vi sinh vat trong dit déu
chiu nhiéu tac dong qua lai cia cac vi sinh vat khéc cling nhu diéu kién méi truong nén
hiéu qua cua céc san pham vi sinh trong cac didu kién ban dia khac nhau khong gidng
nhau. Hién nay chwa thiy c6 san phdm chuyén dung cho cdy dau tuong chira hdn hop cac
chiing vi sinh vt ¢6 dinh nito cong sinh va cdc nhém vi sinh vét khac nhu phan giai 1an,
kich thich sinh truéng va dic biét 1a nhém vi sinh vat d6i khang chdng nim gay bénh chét
héo cay do Fusarium oxysporum.
Tai Viét Nam, trong nhidu nim qua cac cong trinh nghién ctru va thir nghiém ché
* phém vi khuén ndt sdn (chi chtra vi khudn Rhizobium - ¢6 kha ning c6 dinh Nito cong
sinh) cho cdy dau db cho thiy sir dung ché phdm chira vi khudn nét sin Rhizobium c6 thé
thay thé phan dam hoa hoc. Tuy nhién viéc tién doan dugc kha nang ton tai, phat huy tac
dung cua vi khudn ¢b dinh dam Rhizobium trong khu hé vi sinh vat ving ré cua cay dau
tuong tai cac ving sinh thai khac nhau 1a khé x4c dinh. Céac két qua nghién ctru trén thé
gi6i va trong nude cho thdy can c6 cac ché phim vi sinh dic thu cho céc loai cdy trong tai

cac vung sinh thai cu thé.
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Bén canh viéc 4p dung vi khuan nét sin trong san xuét, thi vi sinh vat c6 kha nang
phan giai 14n kho tan thanh 14n dé tan ciing dugc dung, c6 tic dung ning cao hiéu qua st
dung, g6p phan tiét kiém mot phan dang ké phén bon v6 co. Phan vi sinh vit, théng qua
cac hoat chat sinh hoc cta ching con ¢6 tac dung didu hoa, kich thich qua trinh sinh téng
hop ctia ciy tréng, dong thoi nang cao sire dé khang ctia ciy trong d6i v6i mot sb sau bénh
hai. Két qua nghién ciru ciing ghi nhan phan bén vi sinh vat ¢6 tac dung 1am giam déng ké
ty 1€ séu bénh hai cay tréng. Hién nay trén thi truong Viét Nam chua c6 ché phém/phﬁn Vi
sinh chita hon hop vi khuan Rhizobium cong sinh cdy déu twong va cac vi sinh véat phan
giai 14n, kich thich sinh trudong thuc vat, d6i khang chéng ndm Fusarium oxysporum
chuyén dung cho cdy ddu tuong. Chi c6 mdt vai loai phan vi sinh vat hon hop dd dugc
dang ky va dugc Bo Nong nghiép va Phat trién nong thon cip gidy phép san xuit tir nim
2004 va 2007 1a phan chuyén dung cho cdy lia nhu Phin bén vi sinh da ching R3 chuyén
cho lia cia Vién Co dién Nong nghiép va Cong nghé sau thu hoach chtra vi khuan
Azotobacter, Bacillus, Trichoderma, Azospirillum; Phan EM-MX cua Cong ty TNHH san
xut va thuong mai Mai Xuan st dung cho céc loai cdy chira hén hop vi sinh vat Bacillus,
Rhotopseudomonas, Lactobacillus, Saccharomyces. Mot sb loai méi ding ky (thang 2,
nidm 2017) nhu Phan bén hitu co vi sinh Pong Bao Tin chira vi khudn Bacillus va vi sinh
vét c6 dinh nito chuyén dung cho cay ngin ngay; Phan vi sinh TBS - F16 cta Cong ty
TNHH thiét ké Garden Home st dung bén r& cho ciy trong chtra hdn hop vi khuén
Bacillus, xa khuin Streptomyces, nAm Trichoderma.

Trong giai doan tir 2006 dén nay, Vién Thé nhudng Nong héa di c¢6 mot s ché
pham vi sinh dic hiéu cho phong trir bénh héo xanh cly lac, vimg, dua hiu, ciy ho dau...,
c4c san phim 1a két qua cia cac dé tai dy 4n nhu:

- D2 tai thugc Chuong trinh Cong nghé sinh hoc trong néng nghi¢p: “Nghién clru
san xuit ché phdm vi sinh vat st dung trong phong trir bénh héo xanh lac va vimg”, giai
doan 2007-2009. Cac ché phim CP1 va CP2 chira cac vi sinh vat d6i khang da duoc tao ra,
c6 hiéu qua phong chéng bénh héo xanh cdy lac va virng dat trén 60% so véi déi ching

- Dé tai cép thanh phd Ha Noi: “Nghién ciru, san xuét va tmg dung ché phdm vi sinh
dé thay thé phan bon héa hoc va phong chdng mét s6 bénh cho ciy ho dau”, giai doan
2009-2010. Dé tai da nghién ctru va san xuit dugc ché pham VSV1 va VSV2 st dung cho
canh téc cdy lac va cdy dau twong. Ché phdm chtra hén hop cac vi sinh vat cé dinh nito,
phén giai 1an, kich thich sinh trudng va khang bénh cdy trong v6i mat d6 vi khuan cb dinh
nito dat > 10° CFU/g; vi khuén kich thich sinh trwong dat > 10° CFU/g; vi khuin phan gii
lan dat > 10° CFU/g; vi khudn déi khang dat > 10° CFU/g. Ché phim st dung t6t sau 6
thang bao quan. Tuy nhién quy cach déng goéi ché pham gdm 2 gobi: 1 gbi nho sir dung dé
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tron hat va 1 géi 16n st dung dé bén 16t vio ranh trude khi trdng, cac két qua méi chi &
quy mo thi nghi€m.

Cac ché pham vi sinh trén cin phai dugc hoan thién, cai tién mot sé khau trong quy
trinh san xuét va sir dung d& c6 hiéu qua cao hon, cling nhu d4p Wng nhu cu san xuit 16n
hon.

Tir ndm 2012 - 2015, Vién Thd nhudng Nong hoa da chu tri thyc hién thanh cong du
4n san xut thir nghiém (chuong trinh Cong nghé sinh hoc néng nghiép): “Hoan thién cong
nghé¢ sin xuat va sir dung ché phim vi sinh vat phong trir bénh héo xanh vi khuén trén lac”.
San pham VSL10 cua dy 4n d3 duge nghién ctru hoan thién Quy trinh san xuit quy mé ban
cong nghiép, chira 02 ching vi khudn d6i khang nhém Bacillus va Pseudomonas va cé tac
dung phong trir bénh héo xanh cay lac trén 60% so v6i ddi chimg. Tuy nhién san phim cua
du 4n méi chi duge thir nghiém trong thoi gian ngéan va chi 4p dung trén cay lac dé phong
trir bénh héo xanh vi khuan do R. solanacearum.

Trong giai phap hiru ich nay, phan vi sinh vat da chiic ning dung cho ciy dau
tuong, chira tp hop cac ching vi sinh vét c6 hoat tinh ¢b dinh nito cong sinh ciy déu
tuong, phan gidi 1an, kich thich sinh truéng thuc vat, di khang vi sinh vat gdy bénh chét
héo cay. Vi vay, ngoai tac dung phong chéng bénh héo do ndm Fusarium oxysporum gay
ra, phén vi sinh vat da chitc nang con gitip giam st dung phan dam kho4ng, ning cao hiéu
qué st dung phan 1an khoang va kich thich cdy trong sinh truéng, phat trién tdt, nang cao
kha ning phong chéng bénh. Viéc phdi hop céc vi sinh vat véi nhidu hoat tinh sinh hoc
khac nhau trong mot loai san pham, chuyén ding cho ciy dau tuong, c6 thé tdn tai tét cung
nhau trong chat mang va phat huy duoc hiéu qua cta chung trong viing ré cla ciy dau
tuong (nhu ¢ dinh nito cong sinh, kich thich sinh trudng, phan gidi 1an kho tidu thanh dé
tiéu, phong chong bénh va nang cao hiéu qua st dung phan khoang...) 1a dic tinh wu viét
ma hién nay chua c6 loai phan bén nao trén thi truong trong nude c6 duge. Cac ching vi
sinh vat chira trong phan vi sinh vat da chirc nang di dugc lya chon k¥ ludng, ¢ hoat tinh
sinh hoc cao, da dugc phan loai va danh gid an toan, 4n dinh trong thoi gian dai, co thé
sinh trudng va phat trién t6t trén cac loai méi trudng ré tidn, d& kiém, da dang 4p dung
trong diéu kién san xuét & cic quy md khac nhau, mot lrong nho phan vi sinh vat da chie
nang nhung tmg dung trén mot dién tich canh tac 16n (50-60 kg phan /ha). Céng nghé san
xuét phan vi sinh vét da chtrc ning dung cho cdy dau twong don gian, khong doi hoi nhidu
may méc, trang thiét bi hién dai, nhung dam bao mat do té bao cac vi sinh vat tuyén chon
tuong duong cic san pham chira vi sinh vt séng cta cac don vi trong va ngoai nuéc (dat >
10° CFU/g (vi khudn c6 dinh nito); nAm men phan giai 1an dat > 10° CFU/g; vi khuin kich
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thich sinh truéng dat 10° CFU/g; vi khuan dbi khang dat > 10° CFU/g; St dung t6t sau 6
thang bao quan.

Phén vi sinh vat da chirc ning dung cho cdy d4u twong chira cc chat dinh dudng
cung cap cho cdy ddu tuong, cc vi sinh vat trong qua trinh sinh truéng, phat trién tiét ra
cac hoat chit c6 loi cho cay, c6 thé thay thé thudc bao vé thuc vat hoa hoc trong phong
bénh héo cdy ddu tuong va dic biét an toan cho nguoi sir dung. San phém c6 gia thanh
thap, hiéu qua kinh té cao va d& 4p dung tai cac dia phuong trdng dau trong, gop phan phat
trién nong nghiép theo huéng bén vimg, tao san phim an toan cho ngudi st dung. Pay 1a
san phdm chuyén ding cho canh tic ciy ddu twong, chua c6 san pham twong tir tai thi
truong trong nudc.

Ban chat ky thuit ciia giai phap hiru ich

Muc dich ctia gidi phap hitu ich 12 san xuat phan vi sinh vét da chirc ning ding cho
cdy dau twong, nhim khic phuc nhuge diém cua cic giai phap ky thut da biét, tao san
pham hiru ich cho phét trién néng nghiép bén vimg. Cu thé, giai phéap hitu ich d& xuit quy
trinh san xuat phan vi sinh vét da chirc ning ding cho ciy dau trong, quy trinh nay bao
g6m cac buéc:

(i) chuén bj dich vi sinh vat;

(ii) chuén bj chit mang;

(iii) phéi tron dé tao phén vi sinh vat da chirc nang.

MBS ta vin tit hinh vé
Hinh 1 14 so d6 khéi quy trinh san xuét phéan vi sinh vét da chirc ning dung cho cay
déu tuong theo giai phap hiru ich.

Mo ta chi tiét giai phap hiru ich

Quy trinh san xuit phén vi sinh vat da chirc ning dung cho ciy dau tuong (Glycine
max) theo giai phap hitu ich bao gdm cac buéc:

(i)  chuén bi dich vi sinh v4t

Chiing gidéng gbc: 01 ching Bradyrhizobium japonicum DT09 cong sinh ciy dau
twong, 01 chung Saccharomyces cerevisiae Hg c6 kha nang phan giai 14n, 01 chung
Azotobacter beijerinckii GL2 c¢6 kha nang kich thich sinh truéng thuc vat, 01 chung
Bacillus subtilis BG4 c6 kha nang dbi khang vi sinh vét giy bénh chét héo cay dau tuong
- do F.oxysporum. Chung giéng goc dwgc luu giit bio quan bang cac phwong phap chuén

dam bao do thuan ching, ciing nhu hoat tinh sinh hoc. Giéng géc duge cung cap duéi dang

4
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6ng thach nghiéng va bao quan trong didu kién lanh. Gibng gbc trude khi st dung phai
duoc hoat hoa, kiém tra do thuin chung ciing nhu hoat tinh sinh hoc.

Nhan giéng cip 1: Cac ching gidng gbc duge nudi ciy riéng ré. Gidng gbc dugce
cdy truyén sang 6ng nghiém chtra moi truong thach nghiéng cho timg ching trude 48 gio
va sau d6 cdy vao binh tam gidc chira dich méi truong ddc hi€u cho ting ching. Méi
truong nhan gidng cip 1 duoc pha ché theo dtng thanh phan mai treong dic hidu cho timg
loai ching giéng, Hoa tan thanh phin méi truong, diéu chinh pH cho phi hop véi yéu clu
tung loai. Phan chia méi trudng vao cac binh tam giac (chil y lwong dich méi trudong khong
16n hon 2/3 thé tich binh). Lam nut bong, boc gidy sach va khtr tring hoi nu6e bdo hoa
trong thoi gian 20 phit (chd y v6i moi truong ¢6 ham lugng dudng cao thoi gian khir trung
khong qua 15 phut). Sau khi cdy giéng, cac binh tam giac duoc dua 1én gian may lc, tc
d0 ldc 150 - 200 vong/phut, & didu kién 30°C sau 48 giv déi véi cac ching Saccharomyces
cerevisiae Hp, Azotobacter beijerinckii GL2, Bacillus subtilis BG4, thi sinh khéi vi sinh
vat dat mat d theo yéu cau 10%- 10° CFU/ml; d6i vé6i chung Bradyrhizobium japonicum
DT09, thoi gian nudi cay dat mat do 10° CFU/ml sau 7 ngay.

Céc loai méi trrong nudi ciy cac ching vi sinh vit:

Maéi truong King B (Cao nAm men 5g; pepton 20g; glyxerin 5 ml; K,HPO, (12,5%)
12 ml; MgS04.7H,0 (6,25%) 25 ml; nuée cat 1000 ml, pH 7,0 — 7,2; dé nhan sinh khéi vi
khuén Bacillus subtilis BG4);

Moi truong AT (CaCOs; 20g; Glucoza 20g; K,HPO, 0,8g; MgSO,.7H,O 0,5g;
KH,PO, 0,2g; FeCl;.6H,0 0,1g; Na,M00,.2H,0 0,05g; nude c4t 1000ml, pH 7,0 -7.2; dé
nhan sinh khdi vi khudn Azorobacter beijerinckii GL2);

Mai truong YMB (K,HPO, 0,5g; MgS0,.7H,0 0,2g; NaCl 0,1 g; Mannitol 10,0 g;
Cao nAim men 0,5 g; CaCOs 0,5 g; Dung dich cong g6 do 1% 2.5 ml; nude cit 1000ml;
pH 6,8 dén 7,0; d nhén sinh khéi vi khuén Bradyrhizobium japonicum DT09);

Mbéi truong Hansen (Glucoza 50,0 g; Pepton 10,0 g; KH,PO, 3,0 g; MgSO,.7H,0
2,0 g; nudc cit 1000ml; pH 5,0 dén 6,0; d& nhan sinh khdi nim men Saccharomyces
cerevisiae Hg).

Nhan giéng cdp 2: Tir mdi trudng nhan giéng cap 1, gidng phat trién 5t duge cay
truyén 5% (v/v) sang mdi truong nhan giéng cip 2. Méi trudng nhan giéng cip 2 duoc pha
ché theo thanh phin méi trudng nudi cdy (Bdng 1), cach 1am tuwong tw nhu chudn bi méi
truong nhan gidng cip 1. Luong dich sau nhan gibng cip 2 bang 1/6 khéi lugng phan vi
sinh vat da chirc ning VITN8-DT can san xuit.

Nhén giong cdp 2 & cac didu kién nhiét do, thoi gian nhan sinh khéi thich hop cho
ting ching (Bdng 2). Lugng khi dugc coi 14 vira dii khi thy bot khi ndi déu & binh xa.
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Bdng 1. Méi truong nhdn giéng cdp 2 cdc chung vi sinh vdt

TT | Chiing vi sinh vét Thanh phan méi trudng (g/1)

B. japonicum DT09 | Glucoza 7,68g; cao nim men 9,52g; KH,PO, 0,48¢g;
1 nuéc cat 11it; pH 6,5-7,0 (MT1)

B. subtilis BG4 Glucoza 6,56 g, pepton 18,86 g, KH,PO, 0,91 g; nuédc
2 cat 1 lit; pH 6,5-7,0 (MT7)

A. beijerinckii GL2 Glucoza 75,0g; Pepton 10,0g; K,HPO, 2,0;
3 MgSO, 7H,0 0,5g; nuée cét 1 lit; pH 6,5-7,0 (MT5)

S. cerevisiae Hy Ri duong 1,81g; cao nim men 0,96g; KH,PO, 0,22¢;
4 nuéce cat 1 lit; pH 6,5-7,0 (MT4)

Bdng 2: Théng s6 kj thudt co bén trong nhdn giong cap 2 cdc chung DT09, Hp, GL2, BG4

Théng s6 ky thuat Ky hiéu chiing vi sinh vat
’ DT09 Hp GL2 BG4

pH t6i wu 7,0 6,5 7,0 7,0
Nhiét d6 1én men tdi vu 30 28 30 30
(°C)
Mbi trudong 1én men Moi truong | Méi truong | Méi truong | Mdi trudng

, ’ MT1 MT4 MT5 MT7
Téc dd canh khudy 300 350 300 300
(vong/phut)
Luu luong cip khi (m’ 0,65 0,70 0,65 0,65
khong khi/gio)
Thoi gian nhan sinh khoi 144 72 42 42
(g10)
Ty 1& gidng cap 1 (%) 5 5 5 5

Kiém tra mat do t& bao vi sinh vat tap nhiém: Sinh khéi vi sinh vat sau khi nhan
giéng cip 1 va 2 duoc kiém tra d§ thudn khiét va mat do theo phuong phap nudi ciy pha
lodng trén moi truong dac hiéu cho timg ching. Kiém tra vi sinh vat tap nhiém theo
phuong phap nudi ciy pha lodng trén mdi truong thach thit pepton (Pepton 10,0g; Cao thit
3,0g; Aga 20,0 g; nude cat da 1000ml; pH 6,5 dén 7,5).

Thu sinh khéi vi sinh vét: san phidm sau qué trinh nhan giéng cip 2 c6 mat do té bao
dat 10%-10° CFU/ml/chiing. Sinh khdi thu dwgc dé phdi tron véi chit mang tao phan vi
sinh vat da chirc nang dung cho cdy dau tuong chira cic ching vi sinh vat ¢6 dinh nito
cong sinh, phan giai lan, kich thich sinh truong, d6i khang bénh.
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(ii) chuén bj chat mang

Chat mang chinh dé san xuét phén vi sinh vat da chirc ndng dung cho cay dau tuong
1a than bun. Than bun dugc phoi khd, loai bé tap chit (thuy tinh, nilong...), nghién nho
bang may nghién va riy qua rdy véi kich thude 0,25 mm. Hat than bun cang min cang t4t.
B4 sung thém 5% ri dudng va 1% bot vo tém cua (w/w); chat bao quan 0,02% natri
benzoat, trung hoa bang voi bot hodc bdt nhe (CaCO;) dam bao chit mang c¢6 pH trung
tinh (6,5-7,0). Chit mang da phéi tron trén dugc khir tring bang hoi nuéce bio hoa & 121°C
v6i thoi gian 60 phut. Sau khi khir ring chit mang duoc chuyén vao phong tron (dam bao
v& sinh sach s& va khong khi trong phong dugc 1am sach bang dén cuc tim (tia UV).

Kiém tra tap nhiém: Chat mang sau khir tring dugc kiém tra dé phat hién vi sinh vat
tap nhiém theo phwong phap nudi cay pha lodng trén méi trudng thach thit pepton.

(iii) phdi tron dé tao phan vi sinh vét da chirc ning

Sinh khdi hon hop ching vi sinh vat sau nhan giéng cip 2 dwoc bom vao hé théng
phun men va phun tryc tiép vao cac tii chit mang da duge xir ly, khir tring va dé ngudi
v6i ty 1& ctr 1 phan dich vi sinh vét va 6 phin chit mang. Sau khi phun dich vi sinh vat, ¢ 7
ngay ¢ nhiét do phong. Phéan vi sinh vét da chirc nang dung cho cdy diu twong sau u duoc
can dinh luong va déng thi theo nhu cau st dung. Mat do t& bao céac ching vi sinh vat
trong tGi phan vi sinh vat da chic ning ding cho cdy dau twong dam bao dat 10°
CFU/g/ching. Phan vi sinh vat da chirc nang dung cho ciy dau tuong dugc bao quan &
nhiét d6 phong 21-30°C trong diéu kién thoang mat, sach s&, khong dé gin noi chira chét
doc héa hoc, thude trir sau. Thoi gian sir dung tét nhat trong vong 6 thang sau ngay san
Xuat.

Vi du thwe hién giai phap hiu ich

Vi du duéi ddy chi nhim minh hoa céc phuong 4n thuc hién giai phép hiru ich ma
khéng 1am han ché pham vi yéu cau bao ho ciia giai phap hiru ich.

Tir dng nghiém giit giéng, gidng gbc céac ching Saccharomyces cerevisiae Hg,
Azotobacter beijerinckii GL2, Bacillus subtilis BG4 va ching Bradyrhizobium
japonicum DT09, dugc ciy truyén sang dng nghiém chira moi truong thach nghiéng
cho timg chiing trudc 48 gid dé hoat hoa va sau d6 cdy vao binh tam gidc chira dich
moi trudng dic hidu cho timg ching dé nhan gibng cip 1. Gibng gbc trude khi st dung
phai dugc hoat hoa, kiém tra do thudn ching cling nhu hoat tinh sinh hoc, ching
Saccharomyces cerevisiae Hg dat duong kinh vong phéin giai 14n kho tan 9,0 mm (D-
d), chiing Bradyrhizobium japonicum DT09 cong sinh cay lac c6 hoat tinh ¢b dinh nito
dat 512,0 nmol/ml/ngay, chung Azotobacter beijerinckii GL2 c¢é kha ning kich thich
sinh truéng thyc vt sinh TAA 26,0 pg/ml sau 2-4 ngay nudi ciy, ching Bacillus
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subtilis BG4 ¢6 dudng kinh vong e ché dudng kinh vong trc ché nAm F. oxysporum
gdy bénh héo vang 14,0 mm (D-d). M6i trudng nhin gibng cdp 1 dugc pha ché theo
dung thanh phan moi trudng dic hiéu cho tung loai chung gidng. Hoa tan thanh phin
moi trudng va didu chinh pH cho phi hop véi yéu cAu timg loai. Phan chia méi trudng
vao cac binh tam gidc (chu y lugng dich méi truong khong 16n hon 2/3 thé tich binh).
Lam nut béng, boc gidy sach va khir tring hoi nuéc bdo hoa trong thdi gian 20 phut
(cht y v6i méi trudng c¢6 ham lugng duong cao thoi gian khir trung khong qua 15
phut). Sau khi cdy gidng cac binh tam giac dugc dua 1én gian may lic, toc d6 lac 150 -
200 vong/phut, & diéu kién 30°C sau 48 gid ddi véi cac chung Saccharomyces
cerevisiae Hg, Azotobacter beijerinckii GL2 va Bacillus subtilis BG4, thi sinh khéi vi
sinh vat dat mat do theo yéu cau 10® - 10° CFU/ml; d6i vé6i ching Bradyrhizobium
japonicum DT09, thoi gian nudi ciy dat mat d6 10° CFU/ml sau 7 ngay.

Céc ching vi sinh vét dugc nudi ciy riéng ré&, ching Bacillus subtilis BG4 - mdi
trudng King B, chung Azotobacter beijerinckii GL2 - mdéi truong AT, chung
Saccharomyces cerevisiae Hg - moéi truong Hansen, chung Bradyrhizobium japonicum
DTO09 - mdi trudong YMB. Luong gidng can thiét: 1,75 lit/ching. Tdng luong sinh khoi
vi sinh vat sau nhan giéng cp 1 13 7 1it/4 ching vi sinh vat, chiém 5% tong lugng dich

moi truong st dung nhan giong cap 2.

Moi trudmg nhéan giéng cip 2 duoc pha ché trong ndi 1én men 100 lit theo thanh
phin méi trudng nudi cy trong Bang 1, cach 1am tuwong tu nhu chuén bi méi truong nhan
gidng cép 1. Luong dich sau nhan gibng cAp 2 biang 1/6 khéi lugng phan vi sinh vat da
chirc nang ding cho ciy dau turong can san xuét (dé san xuét 1000 kg phan vi sinh vit da
chirc ning dung cho cdy diu twong chira cac ching vi sinh vat phan giai lan, kich thich
sinh trudng, d6i khang bénh, lugng dich vi sinh vat can thu sau nhan gidéng cip 2 khoang
140 1it). Nhan sinh khéi cip 2 & cac diéu kién cho timg chiing nhu Bang 2, lugng khi dugc
coi 12 vira du khi thiy bot khi ndi déu & binh xa.

Sinh khdi vi sinh vat sau khi nhan giéng cap 2 duoc kiém tra d6 thuan khiét va mat
d6 theo phuong phap nudi cay pha lodng trén mdi trudng dic hiéu cho ting chung. Kiém
tra vi sinh vét tap nhiém theo phuong phép nu6i ciy pha lodng trén méi trudng thach thit
pepton. San phdm sau qua trinh nhan gidng cdp 2 c6 mat do té bao dam bao dat 10°— 10°
CFU/ml/ching. Lugng sinh khdi thu duoc 14 140 lit chuén bi dé phéi tron v4i chat mang
tao phan VIN8-DT chtta cac chung vi sinh vat c¢b dinh nito cong sinh phan giai 1an, kich
thich sinh trudng, d6i khang bénh (860 kg).

Chuén bi chit mang: chit mang chinh d san xut phan vi sinh vat da chirc ning
dung cho ciy dau tuong 1a than bun. Than bun dugc phoi khd, loai bo tap chat (thuy tinh,
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nilong...), nghién nhé bing may nghién va ray qua ray voi kich thude 0,25 mm. Hat than
bun cang min cang tot. B6 sung vio than bin 5% ri dudng va 1% bot vo tdm cua (wW/iw);
chat bao quan 0,02 % natri benzoat. St dung may tron nguyén liéu dé tron déu. Trung hoa
hén hop chit mang bing véi bot hodc bot nhe (CaCO;) dam bao chit mang c6 pH trung
tinh (6,5-7,0). Kiém tra pH chit mang bing may do pH. Chét mang phai ddm bao pH trong
khoang 6,5-7,0 dé vi sinh vt sinh truéng, phat trién tét.

Dé san xuat 1000 kg phan vi sinh vét da chirc ndng dung cho cdy dau twong, lugng
than bun cén thiét sau xir ly thé, phdi tron phu gia... khoang 860 kg. Chat mang dwgc khir
tring bang cac phuong phap khac nhau. Phuong phap théng dung nhat 1a khir tring bang
hoi nuée bdo hoa. Khir tring trong diéu kién 121°C véi thoi gian 60 phit. Sau khi khir
tring chat mang dugc chuyén vao phong trén (dam bao vé sinh sach s& va khong khi trong
phong dugc 1am sach bang dén cuc tim (tia UV). Sau khi dé ngudi cac thi chit mang da
sin sang dé nhidm sinh khéi vi sinh vat. Chit mang sau khir tring duogc kiém tra dé phat
hién vi sinh v4t tap nhiém theo phuong phap nuéi ciy pha lodng trén moi truong thach thit
pepton.

Phéi tron tao phéan vi sinh vat da chuc ning dung cho cdy diu tuwong: Sinh khdi hdn
hop chiing vi sinh vt sau nhan gidng cp 2 dwoc bom vao hé théng phun men va phun truc
tiép vao cac tii chat mang da dugc xur Iy, khir tring va dé ngudi véi ty 18 ot 1 phin dich vi
sinh vat va 6 phan chit mang. Sau khi phun dich vi sinh v4t, & 7 ngdy & nhiét do phong.
San phim d3 @ 7 ngdy, dugc can dinh luong (khdi luong 1 kg) va déng vao céac tai thiée 3
bién, han kin bang may han miéng tGi. Mat do t& bao cac chung vi sinh vat trong phéan
dung cho cdy diu twong dam bao dat 10° CFU/g/ching. Phén vi sinh vét da chirc ning
ding cho cdy dfu twong duge bao quan trong kho hang, nhiét d6 phong 21-30 °C trong
didu kién thoang mat, sach s&, khong dé gﬁn noi chira chit doc héa hoc, thudc trir sdu. Thoi
gian su dung cho cay dau tuong t6t nhit trong vong 6 thang sau ngay san xuét.

Bdng 3. Mikc chat lwong ciia phdn vi sinh vt da chike ndng dimg cho cdy ddu tuong

TT Chi tiéu chat hrong Don vi do | Mikc chit lwong can
dat

1 | Mat d6 té bao vi sinh vat theo cac nhém hoat CFU/g
tinh:
- C6 dinh nito >1,0x 10
- Phan giai lan >1,0x 10’
- Kich thich sinh truong >1,0x10°
- P6i khang bénh héo cay lac >1,0x 10’

2 | Hiéu qua phong trir bénh héo cdy do nim F. % > 60
OXYSpOrum

3 | Thoi gian bao quan & diéu kién thudng thang > 6

4 | Poam % <30
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(Theo Nghi dinh 84 ctia Chinh pha vé quéan Iy phan bon ngay 14/11/2019)

Bang 4. Nguyén vat liéu cho qud trinh san xudt 1 tan Phan vi sinh vét da chire nang

dung cho cdy dgu twong

TT Nguyén vit liéu Khéilwgng | Ty1é |D§am (%)
(%)

1 Chat mang (than bun: 765,228 kg; ri dudng:
43 kg; bot vo tom cua: 8,6 kg; natri benzoat:
0,172 kg; v61 bot hodc bdt nhe: 43 kg)

860 kg 86 12-14

2 [Sinh khéi vi sinh v4t sau nhén giéng cAp 2 140 1t 14
(35 lit/ching; 4 ching)

Hiéu qua dat dwge ciia giai phap hiru ich

Quy trinh san xuit phan vi sinh vat da chiic nang dung cho cay dau tuwong (Glycine
max) theo giai phap hitu ich gép phan san xuét ra dugc phén vi sinh vat chira cac vi sinh
vat mang nhiéu hoat tinh sinh hoc ¢6 10i cho sinh trudng, phét trién cia cay dau tuong, cu
thé 1a bao gd6m 01 ching Bradyrhizobium japonicum DT09 ¢ dinh nito cong sinh cay dau
tuong, 01 ching Saccharomyces cerevisiae Hg c6 kha ning phan giai 1an kho tan thanh dé
tan, 01 ching Azotobacter beijerinckii GL2 ¢6 kha ning sinh hoat chit kich thich sinh
truong thuc vat (IAA: 3-Indole acetic acid), 01 ching Bacillus subtilis BG4 c6 kha niang
d6i khang vi sinh vat gay bénh chét héo cay dau tuwong do F.oxysporum. Phan vi sinh vat
da chiic nang cho cdy dau tuong cé tac dung tiét kiém 30-50% luong phan N, 20-30%
lugng phan P,0s, gitip cdy trong sinh truéng, phat trién tdt, ting kha ning chéng chiu
bénh giam ty 18 bénh chét héo ciy dau tuong do F. oxysporum giy ra trén 60%, giip nang
cao nang suat, chit lwong san pham, mang lai hiéu qua kinh té cao cho nguoi ndong dan, do
khoéng phai st dung nhiéu phan bén héa hoc, thude trir sau, dic biét day la san phém sach,
an toan, than thién véi con ngudi. Viée phdi hop cac vi sinh vét véi nhidu hoat tinh sinh
hoc khac nhau trong moét loai san phém, c6 loi cho cay tr@)ng, chuyén dung cho cay dau
tuong, c6 thé ton tai tot cing nhau trong chit mang va phat huy dugc hiéu qua cia ching
trong ving ré ctia cdy dau twong (nhu c¢6 dinh nito cong sinh, kich thich sinh trudng, phan
giai 1an khoé tidu thanh d& tiéu, phong chdng bénh va ning cao hiu qua sit dung phan
khoang...) 1a dic diém wu viét, mang lai hiéu qua cao vé nhidu mit trong canh tac cay dau

tuong theo huéng bén vimg.
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YEU CAU BAO HO
1. Quy trinh san xut phan vi sinh vat da chirc niing ding cho cy dau twong (Glycine max)
bao gdm cac budc:

(i) chuin bi dich vi sinh vat bing cach ciy truyén 01 ching Bradyrhizobium
Japonicum DT09 cong sinh cdy dau twong, 01 chiing Saccharomyces cerevisiae Hg c6 kha
nang phén giai 1an, 01 chung Azotobacter beijerinckii GL2 c6 kha ning kich thich sinh
truéng thuc vét, 01 chung Bacillus subtilis BG4 c6 kha ning d6i khang vi sinh vat gy
bénh héo ciy dau twong do nAm Fusarium oxysporum, sang dng nghiém chira méi trudong
thach nghiéng cho timg ching truéc 48 gior dé hoat hoa, sau d6 ciy vao binh tam gi4e nhan
gidng cap 1 chira dich méi trudong dic hidu cho timg chiing, nudi trén may lic téc do 150 -
200 vong/phit, & 30°C trong 48 gidy dbi v6i cac chung Bacillus subtilis BG4, Azotobacter
beijerinckii GL2, Saccharomyces cerevisiae Hg, va 7 ngay dbi v6i chiung Bradyrhizobium
Jjaponicum PT09, trong do:

mdi truong King B ¢6 thanh phin cao ndm men 5g; pepton 20g; glyxerin 5 ml;
K,HPO, (12,5%) 12 ml; MgSO,.7H,0 (6,25%) 25 ml; nude cat 1000 ml, pH 7,0 — 7,2; dé
nhan sinh khdi vi khuan Bacillus subtilis BG4,

modi truong AT c6 thanh phﬁn gém CaCO; 20g; Glucoza 20g; K,HPO, 0,8¢;
MgSO,.7TH,0 0,5g; KH,PO, 0,2g; FeCl;.6H,0 0,1g; Na,Mo0O4.2H,0 0,05g; nuédc cat
1000ml, pH 7,0 — 7,2; d nhan sinh khéi vi khuin Azotobacter beijerinckii GL2,

mdi truong YMB c6 thanh phﬁn gém K,HPO, 0,5g; MgS0,4.7H,0 0,2g; NaCl 0,1 g;
mannitol 10,0 g; cao ndm men 0,5 g; CaCO; 0,5 g; dung dich cong g6 do 1% 2,5 ml;
nuée cat 1000ml; pH 6,8 - 7,0; dé nhén sinh khéi vi khuén Bradyrhizobium japonicum
bTO09,

moi truong Hansen c¢é thanh ph?m gém glucoza 50,0 g; pepton 10,0 g; KH,PO, 3,0
g; MgS0,.7H,0 2,0 g; nude cit 1000ml; pH 5,0 - 6,0; dé nhan sinh khéi nAm men
Saccharomyces cerevisiae Hg;

Tir méi trudng nhan giéng cép 1, gidng phat trién tét, khong tap nhiém duoc ciy
truyén 5% (v/v) sang méi trudng nhén gidng cép 2; méi trudng nhan gibng cép 2 dugc pha
ché thich hop cho timg chiing, trong do:

mdi truomg MT1 cho ching B. japonicum DT09 c6 thanh phan gdm glucoza 7,68g;
cao nim men 9,52g; KH,P0,0,48¢g; nudc c4t 1000ml; pH 7,0;

mdi truong MT7 cho ching B. subtilis BG4 c¢6 thanh phan gém glucoza 6,56g,
pepton 18,86g, KH,P0,0,91g; nudc cat 1000ml; pH 7,0;

moi trudng MT5 cho ching 4. beijerinckii GL2 ¢6 thanh phan gém glucoza 75,0g;
pepton 10,0g; K,HPO, 2,0g; MgSO, 7H,0 0,5g; nude cat 1000ml; pH 7,0;
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mdi trudng MT4 cho chung Saccharomyces cerevisiae Hg c6 thanh phin gdm ri
dudng 1,81g; cao ndm men 0,96g; KH,PO,40,22¢g; nudc cat 1000ml; pH 6,5;

cac ching dugc nudi v6i & tdc d6 khudy 300 vong/phat, riéng chung
Saccharomyces cerevisiae Hp khqu 350 vong/phut; nhiét d6 30°C , riéng ching
Saccharomyces cerevisiae Hg dugc nudi & 28°C; téc d thdi khi 0,65 m’ khong khi/gio,
riéng ching Saccharomyces cerevisiae Hg duge théi 0,7 m khong khi/gid; thoi gian nhan
sinh khéi ching B. japonicum DT09 13 144 gid, ching Saccharomyces cerevisiae Hg 12 72
210, chung A. beijerinckii GL2 va B. subtilis BG4 1a 42 gio;

(ii) chuén bi chit mang bang cach phoi khé than bun, loai bo tap chét, nghién nho
bang may nghién va ry qua rdy vé6i kich thude 0,25 mm, bd sung thém 5% ri duong va
1% bot vo tdm cua (w/w); chat bao quan 0,02 % natri benzoat, trung hoa bing véi bot hodc
bot nhe (CaCOs) dé c6 pH trung tinh (6,5-7,0), khir tring bing hoi nude bio hoa & 121 °C
v6i thoi gian 60 phut;

(iii) phdi tron dé tao phan vi sinh vat da chirc ning bing cach bom gidng cip 2 vao
hé théng phun men va phun truc tiép vao cac tii chit mang véi ty 18 ¢t 1 phan dich vi sinh
vét vi 6 phan chit mang, & 7 ngiy & nhiét d6 phong thu dwgc phan vi sinh vat da chic
ning ding cho cdy dau twrong c6 mat do t& bao cac ching vi sinh vat dat 10° CFU/g/chung.
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Gibng gbc: Pt e //—“‘\ ™
Bradyrhizobium DT09; Gi(’ing gﬁc / Chat mang A N
Saccharomyces —> { ig——| Than bun: 88,98 %
cerevisiae Hg; e
A.beijerinckii GL2; it
Bacillus subtilis BG4.
Nhan gibng cép 1 — - Nghién, sang loai b6 tap
nhan riéng ré cac chun, : A . K e @ IV tho. bo A
§DTO9: moi truong YgMB) 3 » Nhin giong cap 1 Xurlj tho, bd sung f};?tdubn .59
thoi gian 168 gio; Ha: : phu gia S ong: > 7
Kin & GLo: A% BGL. - - bot vo tom cua: 1 %
King Thoi gian: 48 gio - natri benzoat: 0,02 %
B . e \ 4
Nhan giong cap 2 A iAo A Véi bot hodc bt nh
(nudi riéng ré timg ching) » Nhan giong cap 2 trung hoa pH dat ~<— (CaCO;)): s
DPT09: moéi truong MTI, 6.5-7.0
thoi gian 144 gio; Hg:
MT4, 72 gio; GL2: MTS5;
42 git, BG4: MT7, 42 gis
Mit do t& bao 10° Thu dich nhan ;
CFU/ml, Kiém tra tap giong Khir triing ' 1217C trong 60 phat
nhiém
P Kiém tra tap nhiém
Hé théng phun >
men
1 phén dich sinh khéi vi
Ko s A sinh vét: 6 phan chit mang
Phoi tron —
U 7 ngay <4——— | Nhiét d6 phong
Kiém tra tap nhiém | ————————
Déng ti thiée Phén vi sinh vit da chire

ning dung cho cay
dau twong

1 kg/ttii, bdo quan &
21-30°C, 6 thang

Hinh 1. So d6 khéi quy trinh san xuAt phan vi sinh vét da chirc nang dung cho cay dau
tuong
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