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Linh vue k¥ thuat dwgc dé cap

Giai phap hitu ich thugc linh vire cong nghé sinh hoc. Cu thé, Giai phap hitu ich
& cap dén quy trinh san xuit phén vi sinh vat da chirc nang dung cho cay lac (4rachis
hypogaea).

Tinh trang ky thuét ciia gidi phap hiru ich

Bénh héo xanh do vi khuan Ralstonia solanacearum cé ngudn gdc phat sinh tir
trong d4t duoc coi 12 mot trong ndm loai bénh cay trong thudc dbi twong quan tAm nhat
clia chuong trinh phong trir siu bénh tong hop ciia FAO (1992) va chiu sy kiém soat
chit ché ctia kiém dich quéc té, nhit 13 cac nudc thudc cong dong chau Au, chau Mgy.
Bén canh d6 bénh théi gbc héo vang gay ra do nim F. oxysporium hai & gdc than, cady
héo ril, 14 vang ciing 12 mot loai bénh c6 ngudn gbe phat sinh tr trong dit, gy thiét hai
nghiém trong cho san xuat néng nghiép va rit kh6 phong trix bang thubc hoa hoc. Di ¢6
nhiéu nghién ciru trén thé gi6i vé canh tic va chon gidng cay tréng, cing nhu ap dung
bién phéap kiém soat sinh hoc bang cach sir dung cic ché phim vi sinh, phén hiru co vi
sinh chira cac ching vi sinh vat d6i khang c6 kha nang trc ché va 1am giam tinh doc cta
R. solanacearum va F. oxysporum. Tuy nhién, cac bién phap van con han ché 1a: kha
ning giam ti 1& bénh con thap, thoi gian bao quan ché phdm ngin, hiéu qua chua cao
nén chua dap g nhu ciu cua thuc tién,v.v.. Mit khac, do ban chit khéng bénh va su
bién dbi dic tinh doc cia céc ching vi khuan R. solanacearum va ném F. 0XySporum
trén toan Thé giGi, cho nén céc bién phap phong trir bénh nay cang tré nén phc tap va
khé khin. Hau hét cic nghién ctru ng dung vi sinh vat di khang trén thé gidi tap
chung vao 2 chi: Bacillus va Pseudomonas, vi 2 chi vi khuén nay c6 nhidu dic tinh sinh
hoc phtt hop va hiéu qua cho san xuét ché phdm vi sinh trong phong trlr bénh cay trong.
Tuy nhién co ché khang vi khuin, nim gy bénh va tmg dung cia n6 chua duge nghién
clru sdu. Mot sd san phim tiéu biéu c6 tac dung phong chéng bénh ving ré cdy trong
nhu: Biosubtilin cia An D9, EZB24 va Rhizo Plus cua DPtic va Cease cua My va
Mexico chtra vi khuin B. subtilis, san phém Actinovate SP ctia My chtra xa khuin
Streptomyces sp., san phim Bio-save cua My chira vi khuan Pseudomonas syringae.

Trong san xuét cdy dau dd noi riéng va cac cdy trong khac néi chung, ngoai cac
yéu t6 v& gidng, dat dai didu kién thoi tiét khi hau thi yéu té ky thuat bon phan cho ciy
trong 6 tinh quyét dinh dén nang suit cdy tréng va chit lugng san pham. Cay dau dd
c6 thé tyu cung cip phén 16n nito cho nhu ciu cia chung trong qué trinh sinh truéng,
phét trién va cung cap mot lugng nhét dinh nito ¢b dinh cho hé thong dit thong qua
hoat dong ¢4 dinh nito cong sinh véi vi khudn Rhizobium (Nantakorn, 2002). Cé dinh
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nito cdng sinh gitta vi khuan nét san va cy lac hang nam cung cp thém cho dét va cay
tréng 72-124 kgN/ha (FAO, 1984).

Mot sb nghién ctru gén day & An D9, Trung Quéc, Duc, Nhat, My, Anh, Uc...
cho thay ché pham vi sinh tng hop bao gém tap hop cac nhém vi sinh vét ¢b dinh nito,
phan giai 1an, kich thich sinh truéng thuc vat, d6i khang vi sinh vét gy bénh ving ré
cdy trong nhu ché phdm E2001, Phytobacter, Superlife v.v.. c6 tic dung d6i véi cdy
trong tdt hon so v6i tirng nhém riéng ré. Tuy nhién do hé vi sinh vét rt da dang, phong
pht va mdi vi sinh vét trong d4t déu chiu nhiéu tac dong qua lai cia cac vi sinh vat khac
ciing nhu diéu kién méi truong nén hiéu qua cta cac san pham vi sinh trong cac didu
kién khac nhau khong gidng nhau. Hién nay chua thdy c6 san phdm chuyén ding cho
cly lac chira hdn hop cac ching vi sinh vat ¢b dinh nito cong sinh va cac nhém vi sinh
vat khac nhu phén giai 1an, kich thich sinh truéng va dic biét 1a nhém vi sinh vat déi
khéng chéng vi khuan Ralstonia solanacearum va ndm Fusarium oxysporum.

Tai Viét Nam, trong nhiéu nim qua cac cong trinh nghién ciru va thir nghiém
ché phim vi khuén ndt sin (chi chtra vi khudn Rhizobium - c6 kha ning ¢b dinh Nito
cong sinh) cho cdy d4u dd cho thdy ché phim vi khun ndt sin c6 tac dung ning cao
nang suét lac v6 13,8-17,5% & céc tinh phia Bic, mién Trung va 22% & cac tinh mién
Nam. Loi nhuin do ché phém vi khuin ndt sin duogc xac dinh dat 442.000 VND/ha
(Ngd Thé Dan va ctv 2000). Dbi véi dau tuong va cic cdy ho dau khac, bon ché phim
vi khuan ndt sin ciing cho tac dung tuong tw. Sir dung ché phim chira vi khudn ndt sin
Rhizobium c6 thé thay thé phan dam héa hoc. Tuy nhién viéc tién doan dugc kha ning
tdn tai, phat huy tac dung cuia vi khuén cb dinh dam Rhizobium trong khu hé€ vi sinh vat
ving ré cua cdy lac va d4u tuong tai cac ving sinh thai khac nhau 1a khé xac dinh. Céc
két qua nghién ctru trén thé gidi va trong nuéc cho thiy can c6 cac ché phim vi sinh
ddc thu cho céc loai cay tréng tai cac vung sinh thai.

Bén canh viéc 4p dung vi khuan nét sin trong san xudt, thi vi sinh vat co kha
ning phan giai 14n khé tan thanh 1an dé tan cling duoc dau tu nghién ctu. Két qua
nghién ctru cia Pham Vin Toan (2001) cho thy c6 thé thay thé 50% phan l4n khoang
bang quing photphat va vi sinh vat phan giai lan ma khong anh huéng dén ning sut
cdy trdng. Ngoai tic dung nang cao hiéu qua str dung, gép phan tiét kiém mot phén
dang ké phan bén vo co, phan vi sinh vat, thong qua céc hoat chat sinh hoc ciia chung
con ¢6 tac dung didu hoa, kich thich qué trinh sinh tong hop cua cay tréng, dong thoi
nang cao stc dé khang cua cdy trong déi véi mot sb sau bénh hai. Két qua nghién ctru
cling ghi nhan phan bon vi sinh vt c¢6 tdc dung 1am giam dang ké ty 1 sau bénh hai cy
tréng. Hién nay trén thi truong Viét Nam chua ¢6 ché phdm/phén vi sinh chia hdn hop
vi khudn Rhizobium cong sinh cy lac va céc vi sinh vat phan giai 1an, kich thich sinh
trudng thue vat, d6i khang chdng vi khuln Ralstonia solanacearum va ndm Fusarium

oxysporum chuyén dung cho céy lac. Chi ¢6 mot vai loai phan vi sinh vt hon hop da
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dugc ding ky va dugc Bo Nong nghiép va Phit trién néng thon cip gidy phép san xuit
tr ndm 2004 va 2007 1a phan chuyén dung cho cdy lua nhu Phan boén vi sinh da chung
R3 chuyén cho lua ctia Vién Co dién Nong nghiép va Cong nghé sau thu hoach chira vi
khuan Azotobacter, Bacillus, Trichoderma, Azospirillum; Phan EM-MX ctia Céng ty
TNHH san xuit va thwong mai Mai Xuin st dung cho cac loai cdy chira hon hop vi
sinh vat Bacillus, Rhotopseudomonas, Lactobacillus, Saccharomyces. Mot sb loai méi
ding ky (thdng 2, nam 2017) nhu Phén bén hitu co vi sinh Pdng Bao Tin chira vi khuin
Bacillus va vi sinh vat ¢§ dinh nito chuyén ding cho cdy ngén ngay; Phan vi sinh TBS -
F16 ctia Cong ty TNHH thiét ké Garden Home str dung bén r& cho ciy trong chtra hdn
hop vi khuan Bacillus, xa khudn Streptomyces, nAm Trichoderma.

Phéan vi sinh vét da chic ndng dung cho cdy lac (Arachis hypogaea), chira tap
hop c4c chung vi sinh vt ¢6 hoat tinh ¢ dinh nito cong sinh cdy lac, phan giai lan,
kich thich sinh truéng thuc vat, dbi khang vi sinh vt gy bénh héo cay. Vi vay, ngoai
tac dung phong chbng bénh héo do vi khuin Ralstonia solanacearum va ndm Fusarium
oxysporum gay ra, phan vi sinh vat da chtc ndng dung cho cdy lac con giap giam st
dung phan dam khoang, ning cao hiéu qua st dung phéan 14an khoang va kich thich cay
tréng sinh truéng, phat trién tét, nang cao kha ning phong chdng bénh. Viéc phéi hop
céc vi sinh vét véi nhidu hoat tinh sinh hoc khac nhau trong mot loai san pham, chuyén
ding cho cay lac, c6 thé ton tai tdt cing nhau trong chit mang va phat huy dugc hiéu
qué cua chiing trong viing ré ciia cdy lac (nhu ¢b dinh nito cong sinh, kich thich sinh
truéng, phén giai 1an khé tiéu thanh dé tiéu, phong chéng bénh va nang cao hiéu qua st
dung phan khoang...) 1a dic tinh uu viét ma hién nay chua c6 loai phan bon nao trén thi
truong trong nudc cé duge. Cac ching vi sinh vat chira trong phéin vi sinh vat da chirc
ndng dung cho cay lac da dugc lua chon k¥ ludng, c6 hoat tinh sinh hoc cao, d3 dugce
phén loai va danh gia an toan, 4n dinh trong thoi gian dai, cé thé sinh truéng va phat
trién tdt trén cac loai moi truong ré tién, dé kiém, d& dang 4p dung trong diéu kién san
xuit & cac quy mé khac nhau, mot lugng nho phén vi sinh vt da chitc nang nhung Gng
dung trén mot dién tich canh tac 16n (50-60 kg phan/ha). Cong nghé san xuit phan vi
sinh vat da chtc ndng ding cho cay lac don gian, khong doi héi nhiéu may moc, trang
thiét bi hién dai, nhung dam bao mat do té bao cac vi sinh vat tuyén chon tuong duong
cac san phim chtra vi sinh vt sdng cia cac don vi trong va ngoai nudc (dat > 10°
CFU/g (vi khuén cb dinh nito); vi khudn phan giai 1an dat > 10° CFU/g; vi khu4n kich
thich sinh truéng dat 10° CFU/g; vi khun déi khang dat > 10° CFU/g; st dung t&t sau 6
thang bao quan.

Phéan vi sinh vat da chtc ndng dung cho ciy lac (Arachis hypogaea) chita cac
chit dinh dudng cung cp cho cdy lac, cac vi sinh vat trong qud trinh sinh trudng, phat
trién tiét ra cac hoat chét c6 lgi cho cay, cé thé thay thé thubc bao vé thuc vat héa hoc

trong phong bénh héo xanh cay lac va dic biét an toan cho ngudi str dung. San pham c6
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gi4 thanh thdp, hiéu qua kinh té cao va d& 4p dung tai cic dia phuong trdng lac, g6p
phan phat trién nong nghiép theo huéng bén vimg, tao san phdm an toan cho nguoi su
dung. Py 1 san phdm mang cac dic tinh wu viét, chuyén ding cho canh tic cay lac,
chua c6 san phdm tuong ti tai thi truong trong nude.
Ban chit k§ thuat ciia gidi phap hitu ich

Muc dich clia giai phap hiru ich 13 san xuét phan vi sinh vit da chirc ning ding
cho cay lac (4rachis hypogaea), nhim khic phuc nhuoc diém cta cac giai phap k§
thuat di biét, tao san phdm hiru ich cho phat trién néng nghiép bén vimg. Cu thé, giai
phap hiru ich d& xuat quy trinh san xut phan vi sinh vat da chirc ning dung cho cay lac,
quy trinh ndy bao gdm céc budc:

(i) chuén bi dich vi sinh vét;

(ii) chudn bj chit mang;

(iii) phdi tron dé tao phan vi sinh vét da chirc nang.
M5 ta vin tit hinh v&

Hinh 1 14 so db khdi quy trinh san xuét phan vi sinh vét da chtc nang dung cho
cdy lac theo giai phép hitu ich.
M5 ta chi tiét giai phap hitu ich

Quy trinh san xuit phan vi sinh vat da chirc nang dung cho cdy lac theo giai
phap hitu ich bao gdm céc budc:

(i) chuén bi dich vi sinh vét

Chung gibéng gbc: 01 chung Bradyrhizobium yuanmingense L10 (sau day goi la
L10) cong sinh cdy lac, 01 ching Bacillus subtilis Hc (sau day goi 1a Hc) ¢6 kha nang
phén gidi lan, 01 ching Azotobacter beijerinckii TL6 (sau day goi 1a TL6) c6 kha niang
kich thich sinh truéng thuc vat, 01 ching Pseudomonas fluorescens PU2 (sau day goi la
PU2) c¢6 kha ning dbi khang bénh héo cay lac do R.solanacearum va F.oxysporum.
Ching giéng gbc duoc luu giit bao quan bing cac phuong phap chuin dam bao dd
thuan ching, ciing nhu hoat tinh sinh hoc. Gibng gbc dugc cung cip dudi dang ong
thach nghiéng va bao quan trong diéu kién lanh. Gibng gbc trude khi st dung phai duogc
hoat hoa, kiém tra d6 thuan ching ciing nhu hoat tinh sinh hoc.

Nhan gidng cdp 1: Cac chung gidng gbc dugc nudi ciy riéng ré. Gidng gbc duoc
chy truyén sang 6ng nghiém chira méi trudong thach nghiéng cho ting ching trudc 48
gi& va sau d6 cdy vao binh tam gidc chita dich méi truong dic hiéu cho timg chung.
MBoi truong nhan gidng cdp 1 duoc pha ché theo dung thanh phdn méi truong dic hiéu
cho timg loai chung gidng. Hoa tan thanh phdn mdi trudng trong nude 4m, didu chinh
pH cho phi hop v6i yéu cau timg loai. Phan chia méi trudmg vao cac binh tam giac
(cht y lugng dich méi trudng khong 16n hon 2/3 thé tich binh). Lam niit bong, boc gidy
sach va khtr trung hoi nuée bdo hoa trong thoi gian 20 phit (chi y véi mdi trudng cod

ham lugng dudng cao thoi gian khir tring khong qua 15 phit). Sau khi cdy gidng cac
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binh tam gidc dugce dua lén gian may lic, toc do lic 150 - 200 vong/phut. O diéu kién
30°C sau 48 gid dbi véi cac ching Bacillus subtilis He, Azotobacter beijerinckii TL6,
Pseudomonas fluorescens PU2, thi sinh khdi vi sinh vat dat méat do theo yéu cau 108 -
10° CFU/ml; déi voi chung Bradyrhizobium yuanmingense 110, thoi gian nuéi ciy dat
mat d6 10° CFU/ml sau 7 ngay.

Céc loai moi treong nudi cdy cac chung vi sinh vat:

Mbi truong King B (Cao nidm men 5g; pepton 20g; glyxerin 5 ml; K,HPO,
(12,5%) 12 ml; MgS0,.7H,0 (6,25%) 25 ml; nuéc cat 1000 ml, pH 7,0 — 7,2; dé nhan
sinh khéi vi khuan Bacillus subtilis He);

Mai truong AT (CaCOj; 20g; Glucoza 20g; K,HPO, 0,8g; MgS0,.7H,0 0,5g;
KH,PO, 0,2g; FeCl;.6H,0 0,1g; Na,Mo004.2H,0 0,05g; nude cat 1000ml, pH 7,0 -7.2;
dé nhén sinh khéi vi khun Azotobacter beijerinckii TL6);,

Moi truong YMB (K,HPO, 0,5g; MgSO,.7H,0 0,2g; NaCl 0,1 g; Mannitol 10,0
g; Cao nidm men 0,5 g; CaCO; 0,5 g; Dung dich cong gb d6 1% 2,5 ml; nuéce cit
1000ml; pH 6,8 - 7,0; dé nhan sinh khéi vi khuén Bradyrhizobium yuanmingense 1.10);

Mai truong SPA (Sacaroza 20,0 g; Pepton 5,0 g; K,HPO, 0,5g; MgSO,4.7H,0
0,25g; nude cat 1000ml; pH 6,8 dén 7,0; dé nhan sinh khéi vi khudn Pseudomonas
Sfluorescens PU2).

Nhan gidng cip 2: Tir moi truong nhan gidng cap 1, giéng phat trién tét duoc
cdy truyén 5% (v/v) sang mdi truong nhan gidng cip 2. Mbi trudng nhan gidng cép 2
duoc pha ché theo thanh phin méi truong nudi cdy (Bdng 1), cach 1am tuong tu nhu
chuin bj méi trudng nhén giéng cép 1. Luong dich sau nhan gidng cap 2 bang 1/6 khéi
lugng phén vi sinh vat da chirc ning cin san xuét.

Nhan gidng cép 2 & cac diéu kién nhiét do, thoi gian nhan sinh khéi thich hop
cho ting chung (Bdng 2). Lugng khi dugc coi 12 vira du khi thiy bot khi ndi déu & binh
X4.

Bdng 1. M6i truong nudi cdy (nhdn giong cdp 2) cde chung vi sinh vit

T Chiing VSV Thanh phin méi trudng (g

B. yuanmingense 1.10 | Glucoza 8,92g; cao nim men 10,54g; KH,PO, 0,45¢;
1 nuée cat 1 lit; pH 6,5-7,0 (MT2)

B. subtilis Hc Ri duong 1,81g; cao nidm men 0,96g; KH,PO, 0,22g;
2 | nuée cat 1 lit; pH 6,5-7,0 (MT3)

A. beijerinckii TL6 Glucoza 75,0g; Pepton 10,0g; K,HPO, 2,0g;
3 MgSO,7H,0 0,5g; nudc cat 1 1it; pH 6,5-7,0 (MT5)

P. fluorescens PU2 Glucoza 2,58g, pepton 17,37g, KH,PO, 0,64g; nudc
4 ct 1 lit; pH 6,5-7,0 (MT6)
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Bdng 2: Thong s6 ky thudt co ban trong nhdn giong cdp 2 cdc chung L10, H¢, TL6,

PU2
Théng sb k§ thuat Ky hiéu chiing vi sinh vt
L10 Hc TL6 PU2
pH 6i wu 7,0 7,0 7,0 7,0
Nhiét d6 1én men t6i wu (°C) 30 30 30 30
Mbi trudng 1én men Moi truong | Moi truong | Moi truong | Moi trudong
MT2 MT3 MT5 MT6
Téc d canh  khudy 300 350 300 300
(vong/phut)
Luu luong cap khi (m’ 0,65 0,70 0,65 0,65
khong khi/gio)
Thoi gian nhan sinh khéi 144 48 42 36
(g10)
Ty 1€ giong cap 1 (%) 5 5 5 5

Kiém tra mat d9 té bao vi sinh vat tap nhiém: Sinh khdi vi sinh vat sau khi nhan
gidng cip 1 va 2 duoc kiém tra d6 thudn khiét va mat do theo phuong phap nudi ciy
pha lodng trén moi trudng dic hiéu cho timg chiing. Kiém tra vi sinh vat tap nhiém theo
phuong phap nudi ciy pha lodng trén mdi trudng thach thit pepton (Pepton 10,0g; Cao
thit 3,0g; Aga 20,0 g; nudc cat du 1000ml; pH 6,5 dén 7,5).

Thu sinh khéi vi sinh vat: san phdm sau qua trinh nhan gidng cip 2 c6 mat do té
bao dat 10°— 10° CFU/ml/ching. Sinh khéi thu dwoc dé phéi tron véi chét mang tao
phén vi sinh vat da chitc ning dung cho cay lac chira cac ching vi sinh vat ¢6 dinh nito
cdng sinh, phan giai l4n, kich thich sinh truéng, déi khang bénh.

(ii) Chudn bi chit mang

Chit mang chinh dé san xuét phén vi sinh vit da chirc ning dung cho cay lac 1a
than bun. Than bun dugc phoi kho, loai bo tap chat (thuy tinh, nilong...), nghién nhé
bang may nghién va ray qua rdy véi kich thuéce 0,25 mm. Hat than bun cang min cang
t6t. B6 sung thém 5% ri dudong va 1% bot vé tdm cua (w/w); chét bao quan 0,02 %
Natri benzoat, st dung may tron nguyén liéu, trung hoa br?mg vOi bot hodc bdt nhe
(CaCO;) dam bao chat mang c¢6 pH trung tinh (6,5-7,0). Chat mang da phéi tron trén
dugc khir tring bang hoi nudce bio hoa ¢ 121°C véi thoi gian 60 phut. Sau khi khir rung
chit mang dugc chuyén vao phong tron (dam bao vé sinh sach s& va khong khi trong
phong dugc 1am sach bang dén cuc tim (tia UV).

Kiém tra tap nhim: Chét mang sau khir tring duoc kiém tra dé phat hién vi sinh
vét tap nhiém theo phuong phép nudi cdy pha loang trén méi trudmg thach thit pepton.

(iii) Phdi tron dé tao phan vi sinh vat da chirc nang
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Sinh khéi hdn hop ching vi sinh vét sau nhan gidng cip 2 duoc bom vao hé
théng phun men va phun truc tiép vao cac tai chét mang di duge xir ly, khir tring va dé
ngudi vé6i ty 18 ¢t 1 phan dich vi sinh vat va 6 phan chit mang. Sau khi phun dich vi
sinh vét, U 7 ngdy & nhiét d6 phong. Phén vi sinh vét da chirc nang dung cho cay lac sau
u dugc can dinh lugng va déng tui theo nhu cau sir dung. Mat do té bao cac ching vi
sinh vAt trong ti phan vi sinh vat da chirc ning ding cho cdy lac dam bao dat 10°
CFU/g/chung. Phén vi sinh vat da chirc nang dung cho cdy lac dugc bao quan trong kho
hang, nhiét d6 phong 21-30°C trong didu kién thodng mét, sach s&, khong dé gin noi
chira chit doc hoa hoc, thude trir sdu. Thoi gian st dung tt nhét trong vong 6 thang sau
ngay san xut.

Vi du thye hién gidi phap hitu ich

Vi du duéi day chi nham minh hoa cac phuong 4n thuc hién giai phap hitu ich
ma khong 1am han ché pham vi yéu ciu bao ho cia giai phép hitu ich.

T béng nghiém git gibng, gibng gbc cac chung Bacillus subtilis He,
Azotobacter beijerinckii TL6, Pseudomonas fluorescens PU2 va Bradyrhizobium
yuanmingense 110, dugc ciy truyén sang 6ng nghiém chira moéi truong thach
nghiéng cho timg chung trudc 48 gid dé hoat héa va sau do ciy vao binh tam gidc
chtta dich méi truong dic hiéu cho timg ching dé nhan giéng cip 1. Gibng gbc
truée khi st dung phai dugc hoat héa, kiém tra d6 thudn chung ciling nhu hoat tinh
sinh hoc, chung Bacillus subtilis Hc dat duong kinh vong phan giai 1an khé tan 10,8
mm (D-d), ching Bradyrhizobium yuanmingense 1.10 cdng sinh cy lac c¢6 hoat tinh
¢ dinh nito  dat 672,7 nmol/ml/ngay, ching Azotobacter beijerinckii TL6 c6 kha
nang kich thich sinh trudng thuc vat sinh IAA 109,30 pg/ml sau 2-4 ngay nudi cdy,
ching Pseudomonas fluorescens PU2 c¢6 dudng kinh vong e ché vi khudn R.
solanacearum gy bénh héo xanh 18 mm (D-d) va duong kinh vong Gc ché ndm F.
oxysporum gy bénh héo vang 12,5 mm (D-d). Mbi truong nhén giéng cdp 1 duoc
pha ché theo dting thanh phan méi trudng dic hiéu cho timg loai chiing giéng. Hoa
tan thanh phin méi trudng trong nudc dm, dé ngudi va didu chinh pH cho phu hop
véi yéu cau timg loai. Phan chia méi truong vao cic binh tam gidc (cha y luong
dich moi truong khong 16n hon 2/3 thé tich binh). Lam ndt bong, boc gidy sach va
khtr trung hoi nuéc bdo hoa trong thoi gian 20 phut (cht y v6i méi trudng ¢6 ham
lrgng dudng cao thoi gian khir tring khong qua 15 phat). Sau khi cdy gibng cac
binh tam giac dugc dua lén gian may lic, tbc do lic 150 - 200 vong/phut. O didu
kién 30°C sau 48 giov dbi voi cac ching Bacillus subtilis He, Azotobacter
beijerinckii TL6, Pseudomonas fluorescens PU2, thi sinh khéi vi sinh vat dat mat
do theo yéu cau 10® - 10° CFU/ml; ddi voi chung Bradyrhizobium yuanmingense
L10, thoi gian nudi céy dat mat do 10° CFU/ml sau 7 ngay, hoat tinh.

Céac chung vi sinh vat dugc nudi cay riéng r&, chung Bacillus subtilis He -
moi truong King B, ching Azotobacter beijerinckii TL6 - moi trudong AT, chung
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Pseudomonas fluorescens PU2 - mdi truong SPA, ching Bradyrhizobium
yuanmingense L10 - moi trudng YMB. Luong gidng can thiét: 1,75 lit/ching. Téng
lugng sinh khéi vi sinh vat sau nhan gidng cép 1 1a 7 1it/4 ching vi sinh vat, chiém
5% tdng luong dich méi truong sir dung nhan gidng cép 2.

MBoi truong nhan gidng cip 2 duoc pha ché trong ndi 1én men 100 lit theo thanh
phan méi truong nudi cdy trong Bang 1, cach 1am twong ty nhu chuin bi méi trudong
nhan giéng cdp 1. Luong dich sau nhin giéng cip 2 bang 1/6 khéi luong phén vi sinh
vét da chirc nang dung cho cdy lac can san xuét (dé san xudt 1000 kg phéan vi sinh vét
da chtrc nang dung cho cay lac chira cac ching vi sinh vat phan gidi 1an, kich thich sinh
truong, dbi khang bénh, lugng dich vi sinh v4t can thu sau nhan giéng cip 2 khoang
140 1it). Nhan sinh khéi cip 2 & cac didu kién cho ting ching nhu Bang 2, lwong khi
dugc coi 14 vira du khi thay bot khi ndi déu & binh xa.

Sinh khéi vi sinh vat sau khi nhan giéng cip 2 dugc kiém tra do thudn khiét va
mat do theo phwong phéap nudi cdy pha loang trén méi truong dic hiéu cho timg ching.
Kiém tra vi sinh vat tap nhiém theo phuong phéap nudi ciy pha loang trén mdi truomg
thach thit pepton. San phdm sau qua trinh nhan giéng cip 2 c6 mat do t& bao dam bao
dat 10%- 10° CFU/ml/ching. Luong sinh khdi thu duge 1a 140 lit chudn bi dé phéi tron
v6i chat mang tao phan vi sinh vét da chitc ning dung cho cdy lac chtra cac ching vi
sinh vat ¢b dinh nito cong sinh phén giai 1an, kich thich sinh truéng, d6i khang bénh
(860 kg).

Chuén bj chit mang: chit mang chinh dé san xuét phén vi sinh vat da chtc nang
ding cho cdy lac 13 than bun. Than bun duoc phoi khé, loai bod tap chét (thay tinh,
nilong...), nghién nhoé bang may nghién va rdy qua rdy véi kich thuée 0,25 mm. Hat
than bin cang min cang t6t. B6 sung vao than bun 5% ri dudng va 1% bot vo tom cua;
chét bao quan 0,02 % Natri benzoat. Str dung may trén nguyén liéu dé tron déu. Trung
hoa hdn hop chit mang bang voi bot hoic bot nhe (CaCO;) dam bao chit mang c¢6 pH
trung tinh (6,5-7,0). Kiém tra pH chit mang bang may do pH. Chit mang phai dam bao
pH trong khoang 6,5-7,0 dé vi sinh vat sinh trudng, phét trién t6t.

Pé san xuét 1000 kg phan vi sinh vat da chic ning dung cho cdy lac, lugng than
bun can thiét sau xir Iy tho, phdi tron phu gia... khoang 860 kg. Chat mang dugc khir
tring bang cac phuong phap khac nhau. Phuong phép thong dung nhét 1a khir tring
bang hoi nudc bio hoa. Khir tring trong diéu kién 121 °C véi thoi gian 60 phut. Sau khi
khir tring chit mang duoc chuyén vao phong tron (dam bao vé sinh sach s& va khong
khi trong phong duoc 1am sach bang dén cuc tim (tia UV). Sau khi dé ngudi cac tui chat
mang d4 sin sang dé nhiém sinh khéi vi sinh vat. Ch4t mang sau khtr tring duoc kiém
tra dé phat hién vi sinh vt tap nhiém theo phuong phap nudi ciy pha lodng trén moi
truong thach thit pepton.

Phéi tron tao phan vi sinh vat da chirc nang dung cho cay lac: Sinh khéi hén hop
ching vi sinh vét sau nhan gidng cip 2 dugc bom vao hé théng phun men va phun truc
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tiép vao cac tui chit mang da dugc xir Iy, khit tring va dé ngudi véi ty 18 ¢t 1 phan dich
vi sinh vat va 6 phén chét mang. Sau khi phun dich vi sinh vat, G 7 ngay & nhiét do
phong. San pham di G 7 ngay, dugc cin dinh lugng (khdi lugng 1 kg) va dong vao céc
tdi thiéc 3 bién, han kin bing may han miéng tdi. Mat d6 té bao cac ching vi sinh vat
trong phan vi sinh vat da chirc ning ding cho cdy lac dam bao dat 10° CFU/ g/chung.
Phén vi sinh vét da chirc nang dung cho cay lac dugc bao quéan trong kho hang, nhiét do
phong, 21-30 °C trong didu kién thoang mat, sach sg, khong dé gan noi chira chét doc
héa hoc, thude trir sdu. Thoi gian st dung cho cay lac t6t nhat trong vong 6 thang sau
ngly san xuat.

Bdng 3. Mikc chat lwong ciia phdn vi sinh vét da chire ndng dung cho cdy lac

TT Chi tiéu chit lwong Don vi do | Mirc chit lwong cin
dat

1 | Mat do t€ bao vi sinh vat theo cic nhom hoat| CFU/g
tinh:
- C6 dinh nito >1,0x 10
- Phan giai lan >1,0x10°
- Kich thich sinh trudng >1,0x 10’
- P6i khang bénh héo cay lac >1,0x 10°

2 | Hiéu qua phong trir bénh héo do vi khuén R. % > 60
solanacearum va ndm F. oxysporum

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

4 | Do am % <30

(Theo Nghi dinh 84 cua Chinh phu vé quan Iy phan bén ngay 14/11/2019)
Hi¢u qua dat dwoc ciia gidi phap hiru ich

Quy trinh san xuit phan vi sinh vét da chirc nang dung cho cdy lac (Arachis
hypogaea) theo giai phap hitu ich gop phan san xuit mot loai phén vi sinh chtra céc vi
sinh vat véi nhiéu hoat tinh sinh hoc ¢6 lgi cho sinh truéng, phat trién cia cdy lac, cu
thé 1a gdm 01 ching Bradyrhizobium yuanmingense 110 ¢6 dinh nito cong sinh cay lac,
01 ching Bacillus subtilis He ¢6 kha nang phén giai 1an kho tan thanh dé tan, 01 ching
Azotobacter beijerinckii TL6 c6 kha nang sinh hoat chét kich thich sinh truéng thuc vat
(IAA: 3-Indole acetic acid), 01 ching Pseudomonas fluorescens PU2 c6 kha ning ddi
khang vi sinh vat gdy bénh héo cdy lac do R.solanacearum va F.oxysporum. Phan vi
sinh vét da chirc ning cho cay lac nay c6 tac dung tiét kiém 30-50% lugng phan N, 20-
30% lugng phan P,0s, gitip cdy trong sinh trudng, phat trién tét, tang kha nang chéng
chiu bénh giam ty 1¢ bénh chét héo cay lac do R. solanacearum va F. oxysporum gay ra
trén 60%, gitip nng cao nang suit, chit luong san phim, mang lai hiéu qua kinh té cao
cho ngudi noéng dan, do khong phai sir dung nhiéu phan bon hoa hoc, thude trir sau, dic
biét day la san phém sach, an toan, than thién véi con ngudi. Viée phéi hop céc vi sinh
vat v6i nhiéu hoat tinh sinh hoc khac nhau trong mét loai san phém, co loi cho cay

trong, chuyén dung cho cdy lac, c¢6 thé ton tai t6t cing nhau trong chat mang va phat
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huy dugc hiéu quéa cla chiing trong ving ré cta cdy lac (nhu ¢b dinh nito cOng sinh,
kich thich sinh truéng, phan giai 14n kho tiéu thanh dé tiéu, phong chéng bénh va nang
cao hiéu qua sir dung phén khoang...) 1a dic diém wu viét, mang lai hi€u qua cao vé
nhiéu mat trong canh tac cy lac theo huéng bén viing.

-11-



3035

YEU CAU BAO HQ

1. Quy trinh san xuat phan vi sinh vit da chirc ning ding cho cay lac (4rachis
hypogaea) bao gdm cac buéc:

(i) chuin bi dich vi sinh vét bing cich cdy truyén 01 ching Bradyrhizobium
yuanmingense L10 cOng sinh cdy lac, 01 ching Bacillus subtilis Hc c6 kha ning phan
gidi 14n, 01 chung Azotobacter beijerinckii TL6 c6 kha nang kich thich sinh truéng thuc
vét, 01 chung Pseudomonas fluorescens PU2 c6 kha ning ddi khang bénh héo cay lac
do R.solanacearum va F.oxysporum, sang dng nghiém chtra moi truong thach nghiéng
cho timg chiing truée 48 gidr dé hoat héa, sau d6 cdy vao binh tam giac nhan gidng cip
1 chira dich méi truomg dic hiéu cho ting ching, nudi trén may lic tbc do 150 - 200
vong/phut, & 30°C trong 48 gior ddi véi céac chung Bacillus subtilis He, Azotobacter
beijerinckii TL6, Pseudomonas fluorescens PU2, va 7 ngay dbi véi ching
Bradyrhizobium yuanmingense 1.10, trong do:

moi trudng King B ¢6 thanh phin gbm cao ndm men 5 g; pepton 20g; glyxerin 5
ml; K,HPO, (12,5%) 12 ml; MgSO,.7H,0 (6,25%) 25 ml; nudc cAt 1000 ml, pH 7,0 -
7,2; dé nhan sinh khéi vi khuan Bacillus subtilis He,

moi trudng AT c6 thanh phin gém CaCO, 20g; Glucoza 20g; K,HPO, 0,8¢g;
MgS04.7H,0 0,5g; KH,PO, 0,2g; FeCl;.6H,O 0,1g; Na,Mo04.2H,0 0,05g; nude cAt
1000ml, pH 7,0 — 7,2; dé nhén sinh khéi vi khun Azotobacter beijerinckii TL6,

mdi truong YMB ¢6 thanh phan gom K,HPO, 0,5g; MgS0,.7H,0 0,2g; NaCl
0,1g; mannitol 10,0g; cao ndm men 0,5 g; CaCO; 0,5 g; dung dich cong g6 d6 1% 2.5
ml; nudc cit 1000ml; pH 6,8 - 7,0; dé nhan sinh khéi vi khudn Bradyrhizobium
yuanmingense 1.10),

mdi truong SPA c6 thanh phin gdm sacaroza 20,0 g; pepton 5,0 g; K,HPO,
0,5g; MgS0,.7H,0 0,25g; nuée cit 1000ml; pH 6,8 - 7,0; d& nhan sinh khéi vi khuin
Pseudomonas fluorescens PU2;

T mdi trudng nhéan gidng cp 1, giéng phat trién tdt, khong tap nhiém dugc ciy
truyén 5% (v/v) sang moi trudng nhan giéng cip 2; moi truong nhan gidng cép 2 dugce
pha ché thich hop cho timg ching, trong do:

mdi trudng MT2 cho ching B. yuanmingense 1.10 ¢6 thanh phan gém glucoza
8.92g; cao ndm men 10,54g; KH,PO,40,45¢g; nudc ct 1000ml; pH 6,5-7,0,

moi trudng MT3 cho ching B. subtilis He ¢6 thanh phan gbm ri duong 1,81g;
cao ndm men 0,96g; KH,PO,0,22g; nudc cit 1000ml; pH 6,5-7,0,

moéi trudong MTS5 cho ching 4. beijerinckii TL6 c6 thanh phan gém glucoza
75,0g; pepton 10,0g; K,HPO, 2,0g; MgSO,4 7H,0 0,5g; nude cAt 1000ml; pH 6,5-7,0,

mdi truomg MT6 cho ching P. fluorescens PU2 c6 thanh phan gdm glucoza 2,58
g, pepton 17,37g, KH,P0O, 0,64 g; nudc cAt 1000ml; pH 6,5-7,0;
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céc ching dugce nudi véi tde d khudy 300 vong/phut, riéng chung B. subtilis He
khudy 350 vong/phit, nhiét do 30°C, téc do théi khi 0,65 m® khong khi/giv, riéng ching
B. subtilis He dugc thdi 0,7 m® khong khi/gi, thoi gian nhan sinh khéi chung B.
yuanmingense 110 1a 144 gio, ching B. subtilis Hc 1a 48 gio, ching A. beijerinckii TL6
1a 42 gio, chung P. fluorescens PU2 1a 36 gio;

(ii) chuén bi chit mang bing cach phoi kho than bun, loai bd tap chat, nghién
nhé bang may nghién va rdy qua rdy véi kich thuéc 0,25 mm, bd sung thém 5% ri
dudng (w/w) va 1% bot vo tom cua (w/w); chit bao quéan 1a 0,02% Natri benzoat, trung
hoa bang vdi bot hogc bot nhe (CaCO;) dé ¢6 pH trung tinh (6,5-7,0), khir tring bing
hoi nuée bao hoa & 121°C véi thai gian 60 phut;

(iii) phdi tron dé tao phan vi sinh v4t da chirc ning bing cach bom gidng cép 2
vao hé théng phun men va phun truc tiép vao cac thi chit mang véi ty 18 cir 1 phan dich
vi sinh vét va 6 phan chit mang, @ 7 ngay & nhiét 4o phong thu dugc phan vi sinh vat da
chic ning ding cho ciy lac ¢6 mat do té bao cac ching vi sinh vat dat 10°
CFU/g/ching.
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Chit mang N

PO S Than bim: 88,98 %
. C» 5,
A.beijerinckii TL6; P. \\\‘//
fluorescens PU2. T
ghhﬁn. gidng (lzlﬁp ) 1 - - Nghién, sang loai b6 tap
an riéng r€ cac chiing A X X Xik ly thd, bo sun chét
L10: mdi truong YMB, thoi [—> [Nhén giong cap 1 Y hueia T i dudng: 5 %
gian 168 git; He: KingB; P e - bot v6 tom cua: 1 %
;I;g ﬁTg,ié’Uz SPA. Thoi - natri benzoat: 0,02 %
Nhén giéng cép 2 Y
an giong cap A LK X ‘ ' Sir d 6i bot hodic bot
(nudi riéng 1€ timg chiing) » Nhan giong cap 2 trung hoa pH dat nl‘lle (lér;%gsl 5% ode Bo
L10: mdi truong MT2, thdi 6.5-7.0 '
gian 144 gio; He: MT3, 48 —
gio; TL6: MTS5; 42 gio,
PU2: MT6, 36 gio
Mat 4o & bao 10° Thu dich nhén
d 0 » JX ” < 0 .
CFU/ml, Kiém tra tap g giong Khir tr ung 121°C trong 60 phit
nhiém
< Kiém tra tap nhiém
Hé théng phun >
men
ty 1¢ 1 phan dich sinh khoi
Lo . A vi sinh vit: 6 phan chét
Phoi trén D — mang
U7 ngay <—— | Nhiét d6 phong
Kiém tra tap nhi®m _
Déng tii thiée Phén vi sinh vat da chire

1 kg/thi, béo quan & |
21-30°C, 6 thang

nang dung cho cay lac

Hinh 1. So db khéi quy trinh san xuét phén vi sinh vét da chirc nang dung cho cdy lac
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