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TEN NHANH PE TAL Nghién ctiu, phét trién cong nghé sin xuét phan bon

vi sinh vat da chiing méi, phan bén chitc nang sir dung cho khoai tay, ci chua,

lac va tiéu

PON VI CHU TRi: Vién Khoa hoc k¥ thuat nong nghiép Viét Nam

CHU NHIEM NHANH DE TAI: TS Pham Vin Toan

CAC PON VI PHOI HOP:

Vién KHKTNNVN

Cac don vi khac

Trung taim NC thuc nghiém dau do

Trung tdm dau tranh sinh hoc Vién
BVTV

Trung tam NC cay cé ci

Bo mon VSV Vien TNNH

Trung tam Chuyén giao k¥ thuét

B6 mon dat, phan bén Vién KHNN
mién Nam

B mén MDDTTV

Cong ty TNHH hiru co

Bo mén Hoa hoc dat & MT

Cong ty thuong mai & hod sinh
“Thién Sinh” chi nhdnh phia Bic

MUC TIEU: Nghién ciu xay dung qui trinh san xudt phan bén VSV chiic nang

qui mo pilot va iing dung cong nghé tai co s& san xuat

NOI DUNG NGHIEN CUU

- Phan 1ap, tuyén chon va dénh gid ching, gidng VSV thudc cdc nhém

CDN, PGL, KTSTTV va bK

- Nghién cttu xdc dinh t6 hop cdc VSV sir dung cho khoai tay, ca chua, lac

va tiéu

- Nghién ciru xay dung qui trinh san xuét ché phdm VSV da ching, chitc

nang sit dung cho khoai tay, ca chua, lac va ti€u

- Nghién ctu kha ndng st dung phan hitu co 1am co chat san xuit phan

hitu co VSV da chlng, chitc nang

- San xudt thir nghiém phéan hitu co VSV da chiing, chifc nang

- Khdo nghiém dong ruéng va xay dung mo hinh trinh dién hiéu luc clia

phan hitu co VSV da chiing, chic ning déi véi cay trong




PHUGNG PHAP NGHIEN C(U

D€ gidi quyét cac noi dung nghién citu dap tmg muc titu xic dinh néu

trén dé tai da s dung k¥ thuat va phuong phdp nghién citu sau

Nghién ciu dac diém chung va diéu kién sinh trudng phat trién cia VSV
theo cdc phuong phap nghién ciru VSV théng dung (11, 28, )

Phuong phdp 14y mau dat va chudn bi miu dat theo TCVN 5297:1995;
5960-95; 10TCN 367-99

Phuong phap phan tich cic chi tiéu 1y hoa hoc cua mau dat, phan bén
theo 10TCN 378-99; 369-99; 370-99; 377-99; 373-99; 371-99; 375-99;
303-97; 361-99; 306-97; 307-97, 308-97; 302-97; 366-99

Phuong phdp xdc dinh hoat tinh ¢& dinh nito, phan giai lan VSV va chat
lugng phan bon VSV theo TCVN 6166-2002; 6167-1996; 7185-2002;
10TCN 299-97; 298-97

Kha nang sinh téng hgp chit kich thich sinh truéng thuc vat ciia VSV
duoc xic dinh theo phuong phdp nuéi cay VSV trong moi trudng
Salkowsky cai tién cé bd xung 0,1 % Triptophan . Sau 36-48 gi tién
hanh do trén mdy so mau. Ham lugng IAA tao ra trong moi truong
duoc tinh todn trén co s6 do thi IAA chudn.

Panh gid kha nang d6i khang vi khuin/ ndim gay bénh viing ré cy trong
theo phuong phdp khuyéch tin hoat chat tc ch€ vi sinh vat trong moi
trudng thach (12, 27), trong d6 hoat tinh d6i khiang duge xdc dinh bing
dudng kinh vong iic ché. D6 13 vong tron trong sudt bao quanh khuan lac
(dGi véi truomg hgp cdy diém) hoic 16 thach (déi véi trudong hop khoan 16
thach), noi ma VSV vat gay bénh khéng sinh truéng dugc

X4c dinh tén VSV bing hé thong dinh danh BIOLOG va kit chuian API.
Nguyén 1y cha phuong phdp dua trén kha nang chuyén hod céc hgp chét
cic bon ciia VSV. Ciy ching VSV di lam thudn vao cic giéng chita
sdn moi trudng trong khay moi trudng cta nha san xuat (96 giéng chita
95 méi trudng véi cac hgp chat cic bon khidc nhau) va nudi trong tit m &
nhiét do phit hgp vdi yéu ciu sinh trudng phat trién ciia ching VSV. Sau

24-36 gity ti€n hanh ddnh gid cic phan ng sinh ho bang hé théng doc



tr dong ciia BIOLOG va so sanh véi phdn mém dir liéu ¢6 sdn. He thong
BIOLOG tu dong so sdnh va dua ra tén VSV véi xdc xuat tuong dong
cao nhat.

- Phuong phdp bd tri thi nghiém dong rudng dién hep va dién rong theo
10TCN 216-95 (216-2003): Qui pham khao nghiém déng rudng hiéu
lyc cha phan bén d6i véi cay trong va gido trinh ,,Phuong phip thi
nghiém dong rudng (38, 44). Thi nghiém dugc b tri theo khéi ngau
nhién hoan chinh véi 3 1an 1ap lai. Thoi gian theo doi thi nghiém la 1 chu
ky sinh truéng phat trién d6i véi cay nong nghiép va cong nghiép ngan
ngay ( tir khi gieo trong cho dén khi thu hoach xong) va 1 nam doi véi
ciy cong nghiép ngin ngay. D&i véi cay 1am nghiép thdi gian theo dbi
thi nghiém 12 10 thing. S6 liéu nghién ciu d&qe xtt 1y theo chuong trinh
thong ké va xur ly s0 liéu IRRISTAT.

- Céc thi nghiém trong nha kinh, nha luéi va vudn wom duge thuc hién vii
4 lan lap lai, trong d6 dit trong cay thi nghiém 14 loai dat da cé sin mam
bénh (R.solanacearum hoac ndm F. oxysporum) hoac duge lay nhiém
nhan tao ciac VSV gay bénh véi mat do 10°-10° CFU/g dat tréng tuy timg
loai cay thi nghiém. Thoi gian theo doi thi nghiém nghiém trong nha
kinh, nha ludi va vuon wom la 45 ngay d6i véi cay nodng nghiép, cong
nghiép ngin ngay va 2 thang d6i véi cay 1am nghiép va cong nghiép dai
ngay.

KET QUA THUC HIEN
1. Téng quan tai liéu

Trong tu nhién dat tréng khong chi thuan tuy 14 tap hgp cdc nguyén td hod
hoc, ma rong hon dét trong 1a mot the giGi song. D6 1a not trd ngu va sinh song
cia hang triéu triéu sinh vat va noi d6 timg gid, timg phadt ludn luon xay ra
hang loat cdc phan ing 1y, hod va sinh hoc. Thong qua cdc phan dng Ly, hod,
sinh hoc va céc hoat dong song clia sinh vat dét trong méi cé diéu kién dé héi
phuc va can bang thong qua cdc qui luat cla ty nhién. Dat trong dong thai cling

chita mot s6 luong 16n cic VSV giy bénh hai cay trong. Dé phat trién nong



nghiép bén vitng cdc nha khoa hoc va ngudi sir dung dang rit quan tam dén cic
giai phap téng hop vira ¢6 tac dung bdi dudng, nang cao sirc séng clia dit, giam
thiéu phan bén hoa hoc déng thei ¢6 khd niang han ché cdc VSV gay bénh hai
cay trong.

Phan bén VSV, ché€ pham VSV phong trir bénh viing ré cay tréng can da
duge nghién ciu tir nhiéu nam nay. Cic két qua nghién ciu trong va ngoai nudc
da cho thdy sit dung phan bén VSV ¢6 thé cung cap choe dat va cay tréng tir 30 -
60 kg N/ha/nam hodac thay thé€ 1/2 - 1/3 lugng 1an vO co bang quiang photphat.
Ngoai ra thong qua cdc hoat dong song cua VSV cay trong nang cao ducc kha
ning trao doi chit, kha ning chéng chiu bénh tat v qua dé g6p phin nang cao
nang suit va chit lugng néng pham (6, 9, 17, 18, 32, 39, 40,41). Do h¢ VSV rat
da dang vd moi VSV trong dit déu chiu nhiéu tdc dong qua lai cta cic VSV
khédc ciing nhu diéu kién moi trudng nén hiéu qua cia cdc san phim vi sinh
trong cac diéu kién khac nhau khong gidng nhau (7, 8, 22).

Bénh viing ré cdy trong can di va dang gy thiét hai nang né cho san xuat,
trung binh khoang 18% d6i véi ca chua, 4-20% do6i véi khoai tay, 4-15% doi
véi lac va 5-20% d61 véi cay cong va lam nghiép. Cdc nghién citu trong nudc da
chi ra Pseudomonas solanacearum 1a tic nhan gay bénh chét héo & ca chua,
khoai tay, lac; Fusarium oxysporum, Rhizoctonia solani, Sclerotium rolfsii va
Phytophtora 1a cdc tic nhan gay bénh 18 ¢6 ré&, thei den ré & cay cong nghiép
va cay lam nghiép (11, 16). Ngoai cac ky thuat canh tic dén nay cédc bién phip
phong trir khiac déu cho hi¢u qua thdp. Cdc cong trinh nghién ciu trong va
ngoai nudc gan day da ching minh mét s6 VSV cd kha nang han ché bénh. Két
qua ndy md ra mot huéng mdi trong cong téc phong trlir bénh nguy hiém nay (1,
2,3,4, 14, 15, 19, 26, 42, 43) . M0t s6 nghién ciru trén thé gidi trong thoi gian
qua di chi ra nhicu VSV ¢6 ¢6 kha nang da hoat tinh sinh hoc, trong d6 ¢é
nhitng VSV vira ¢6 kha nang tao nguén dinh duding cho cay, sinh tong hop chat
kich thich sinh trudng thuc vat dong thi cling c6 kha nang ¢ ché mot s6 VSV
gdy bénh viing ré cay trong (23, 24, 25, 27, 28, 29 36). Mot s6 nghién ciiu khic
ciing da chitng minh ché phidm téng hgp bao géom nhiéu nhém VSV khéac nhau
c6 tac dung tot hon so vdi timg loai riéng ré, trong d6 nhiéu san pham [a phan

bén VSV nhung lai ¢6 tdc dung han ché& bénh viing ré cay tréng do vi khudn



hodc ndm bénh gay nén (10, 20, 35, 37). Trén th€ gidi mot s6 san phaim VSV
téng hogp nhu E.2001, Super life, Phytobacter... (64, 65, 66, 67) da dugc nghién
citu san xudt va trd thanh san pham thuong mai. Sin phdm dang nay hién chua
cé & Viét Nam.

2. Két qud nghién citu
2.1. Thu thdp, tuyén chon bé chiing giong VSV

K&t qua tuyén chon, phan 14p vi sinh vat dugc tap hop trong bang 1. Dén
nay nhdanh dé thi da phan lap, tuyén chon dugc 32 chiing VSV bao gom 18
ching VSVCDN, 3 chung VSVPGL, 5 ching VSV KTSTTV va 6 ching VSV
d6i khang, trong d6 12 ching duge lua chon cho cdc nghién ciiu ti€p theo . Cédc
chiing VSV tuyén chon déu dugc xay dung 1¥ lich chling gidng va bao quan dai
han tai bd mon VSV, Vién KHKTNNVN

Bdng 1: S6 luong chung giong vi sinh vdt dd thu thdp

Tén sén phim bvb K& hoach S6 tuong
TT theo HD thuc hién
I | VSV C6dinh N Ching 18 18
2 | VSV phan giai lan 3 3
3 | VSV KTST thuc vat 3 5
4 | VSV d6i khang VSV gay benh | - 6 6

=

Trén co s6 xdc dinh hoat tinh sinh hoc, nguén géc phan lap va mic do
an toan d6i vdi cly trong nhdnh dé tai da lya chon duge 4 tap hop VSV, bao

gom 25 ching sir dung cho lac, ca chua, khoai tay va ho tiéu (bang 2).

2.2. Nghién citu xdc dinh t6 hop vi sinh vét cho cdc déi tuong cdy trong

Nham danh gia kha nang t6 hop cdc VSV, cin bo khoa hoc cha dé tai da
ti€n hanh cac thi nghiém xdc dinh kha nang ton tai cha vi sinh vat trong diéu
kién don 1€ va t6 hgp. Két qua trinh bay trong béng 3 va 4 cho thdy trong diéu
kién td hop cdc chiing VSV ¢6 kha ning ton tai t6t v6i nhau. Sau 4 thing bao
quén & cing diéu kien mat do méi giéng VSV trong t6 hop trén nén chit mang

la than bun khir tring hoac trong sinh khéi dang long khong cé su sai khdc
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dang ké so v6i mat do cha cdc don chung. Bing phuong phdp nuéi cdy vach céc
chling VSV trong t6 hop ti€p xiic v6i nhau trén méi trudng thach dé tai ciing
khong nhan thay biéu hién clia sr d6i khdng giita cdc chling VSV trong cing |
t6 hop. Két qua nghién ciu cha dé tai hoan toan phi hop véi mot s6 nhan dinh
di dugc cong bo trude day vé kha nang tuong hé cia cic VSV khdc nhau trong
cling mot moi trudong séng, khi d6 sin phdm trao déi chét cha chiang VSV nay
12 nguén thifc an, nguén ning lugng hoidc men trao déi chat d6i véi ching VSV
khic. Cic chiing VSV sg cing nhau sinh trudng tot hon (10, 20, 35, 37).

Bdng 2: Két qud lita chon t6 hop VSV sit dung cho cdc déi tuong cdy trong

Cayrong | Chimg visinhvat | K hieu Hoat tinh sinh hoc ]
ching
Lac Bradyrhizobium RAIR CDBN cdng sinh
Bradyrhizobium RA(4 CDN cong sinh
Pseudomonas sp RTL2.2 PGL
Ag.radiobacter Agl5 KTSTTV
B. subtilis Ba 16 DK vi khuin héo xanh
Ci chua, A.Chroococcum ATO3 CBN tu do, KTSTTV
khoai tay Ag.radiobacter Agls KTSTTV
B.Polymixa B i4 PGL
Pseudomonas putida | PS56 DK vi khudn héo xanh
B. subtilis Ba 17 DK vi khudn héo xanh
Tiéu A. Bejerinskii ATI19 CDN tr do, KTSTTV
B.polymixa Bl14 PGL
E. cloacae 4g KTSTTV
B.subtilis Bal7 PK nidm bénh
| Pseudomonas putida | Ps 94 DK ndm bénh
Chu thich:
KTSTTV: Kich thich sinh trudng thuc vdt .CDN : C4' dinh nito
DK: Déi khing PGL: Phdn gidi ldn



Bdng 3: Khd ndng ton tai cuia vi sinh vat trong diéu kién to hop
trén nén than bun khit tring

Chung vi sinh | Cong thitc nhiém Mat do VSV (CFU/g)
vat sau thdn gian bao quan
0 gia 7 ngay 4 thing
Bradyrhizobium | Pon chiing 3,10 x 10® 2,00x 10° | 4,30 10
Hén hop 3,31 x 108 221 x 10¢ 3,35x 10’
Azotobacter Pon chiing 5,40 x 10° 2,00x 10" | 8.60x 107
Hén hop 5,40 x 10° 6,60 x 10° 7,40 x 107
Bacillus Pon ching 1,40 x 10° 1,85 x 10* | 5,70 x 10
(Phan giai 1an) | Hon hop 9,38 x 10’ 1,74 x 10° | 4,18 x 10°
Bacillus Don ching 1,30 x 10 2,50x 10% | 1,10x 107
(boi khdng) Hén hgp 1,30 x 108 2,80 x 108 1,40 x 10’
Pseudomonas | Pon ching 2,85 x 108 463 x 10* | 2,60x 10°
(Boikhdng) | pyap pop 190x 10° | 242x10% | 470 107
Enterobacter Pon chiing 438 x 10% 950x 10* | 9,70 x 10®
Hén hop 1,68 x 10 1,02 x 108 4,84 x 108
Burkholderia Pon ching 7.80 x 10’ 1,20 x 10° 9,20 x 107
Hon hop 7,80 x 10’ 8,40 x 10* 1,38 x 10"
Agrobacter Pon ching 2.40 x 10° 3,00x 10" | 7.60x 107
Hén hop 2,40 x 10° 5,60 x 107 6,40 x 10’

K&t qua nghién cqu 4 tap hgp VSV cho thdy trong diéu kién hon hop

cac chung vi sinh vét ¢6 kha niing t6n tai t6t véi nhau, mét d6 cac ching khong

6 su sai khac ddng ké so véi don chiing. Trong diéu kién bo quin binh thudng

mat do vi sinh vat dat 10°CFU/g(ml) sau thdi gian bdo quan 4 thang Hoat tinh

sinh hoc ciia cdc ching vi sinh vat khong bi anh hudng trong diéu kién hdn hop

Diénh gia tinh chitc niang cta hén hgp vi sinh vat da xac hén hgp ¢é tac

dung dén sinh trudng, phat trién, kha nang tich luy sinh khéi va nang suit lac,

khoai tiy, ca chua va hé tiéu, 1am gidm dang ké ty lé chét cia lac, ci chua,

khoai tay va hé tiéu, trong d6 t6 hop vi sinh vat ¢6 Anh hudng 6t nhat dén sinh

truémg phét trién cla cay trong va han ché bénh ving ré duge vu tién lua chon

cho nghién citu qui trinh san xudt phén vi sinh vt da ching chic nang & qui md




pilot, cdc t6 hop con lai phuc vu cho nghién citu xay dung qui trinh cong nghé

san xudt ché¢ pham vi sinh vat chitc nang & qui m6 phong thi nghiém (chi tiét

két qua dinh gia dugce tap hop trong cic bio cdo phu kém theo).

Bdng 4: Khd ndng t6n tai ctia vi sinh vdt trong diéu kién 16 hop dang long

Chiing Cong thic Mat do VSV (CFU/g)
vi sinh vat nhiém sau thdi gian bao quan
0 gio 7 ngay 4 rtihén-g

Bradyrhizobium | Hon hgp 1,27 x 108 1,37 x 10 1,65 x 10’
Pon ching 243x10° | 480x10° | 8,75x 107
Azotobacter Hén hop 1,40x 10" | 3,60x 10® | 2,80x 10’
Pon ching 906 x10® | 940x 10* | 220x 10°
Bacillus Hén hop 1,60x 10° | 6,10x10° | 3,60x 10°
(Phan giai lan) Pon chiing 1,69x 10° | 1,79x 10° | 6,00 x 10®
Bacillus Hén hop 1,30 x 10° | 1,40x 107 | 3,80 x 10
(D6i khdng) Pon chung 1,30 x 10% | 1,47 x 10" | 1,25 x 10"
Pseudomonas Hon hop 138x10® | 1,56x10° | 229 x 107
(D3 khang) Pon chiing 440x10° | 1,68 x 10" | 4,00 x 10°
Enterobacter Hén hgp 131 x10% | 220x 10* | 2.62x 107
Don chiing 520x 10° | 7.80x 10° | 4,10 x 107
Burkholderia Hén hop 422 x 10’ 3,20 x 107 1,92 x 107
Pon ching 422x10° | 6,60x 10" | 1,56 x 10/
Agrobacter Don ching 1,32x 10" | 6,60x 10" | 3,60 x 10’
Hén hop 1,32x 10" | 560x 10" | 8,40x 10

3. Nghién citu qui trinh céng nghé sdn xudt ché phdm vi sinh vdt da
chung chiic nang qui mo pilot
3.1. M6i truomg nhdn sinh khoi vi sinh vdt

D€ ¢6 thé tao dugc sinh khéi vi sinh vat I6n diing trong san xuit phan
bén vi sinh vit da ching, chifc ndng bén canh cdc diéu kién sinh trudng phat
trién nhu nhiét do, pH, ndng do oxy thianh phin moéi trudng nudi ciy ¢ vai tro
vo cung quan trong. Lua chon méi trudng nudi cdy tir cic ngudn vat liéu ré tién,

dé ki€ém song phai dim bao cho vi sinh vat sinh truémg phat trién t6t 12 muc



tiéu cua nghién ctu nay. Trén co s cdc nghién cifu thir nghiém nhan sinh khoi
ching gifng vi sinh vat trén cac loai mdi trudmg san xudt khac nhau: Nude chist
dau, nude chiét dat, ri dudng, cdm gao... dé tai da lua chon duge moi trudng
thich hop cho timng chiing loai vi sinh vat. Két qua duoc tdng hop trong bang 3.
Sau thoi gian nhan sinh khéi & diéu kién nhiét do, do pH va néng do oxy phu
hop véi timg chiing gidng vi sinh vat, mat do sinh khéi vi sinh vat dat 10°-10"
CFU/ml.

Bdng 5: Két qud lwa chon moi truomg nudi cdy vi sinh vdt

Chiing vi sinh vat Mbi trudng nhin Thoi gian nhan sinh | Mat d6¢ (CFU/mI |
sinh khoi khot (ngay)
Bradyrhizobium YMA 7 1,72 * 10°
Azotobacter Ri dudng 2 1,15 * 10°
B.polymixa Ri dudng 2 1,46 * 10’
B. subtilis MTI1 2 1,43 * 10°
Pseudomonas SPA 2 2,58 * 10°
E_cloaceae MPA 2 2,92 * _10’
A.radiobacter Ri dudng 2 1,16 * 10*

3.2. Lua chon chdr mang dang bot

Sinh khéi vi sinh vat sau khi thu hoach dugc tdm nhiém vio chit mang
duoc lua chon trong nghién citu la than bun, dat mun va bt thach cao. Két qua
nghién cuu duge ip hgp wrong bang 4 cho thay than bun ki trung la chat niang
tot nhét cho san xudt phan bén vi sinh vat da chang. Sau 4 thing bdo quan &

diéu kién thudng mat dé vi sinh vat dat 107-10® CFU/g.

3. 3. Lua chon cdc chdt bdo qudn cho ché phdm dang ldng

Dé danh gia kha nang san xudt ché phdm dang long dé tai da sir dung
CMC va hgp chét cacbon cao phan tit VHH va bé sung vio sinh khéi vi sinh
vat sau qud trinh 1én men. K&t qua nghién citu dugc téng két trong bang 5. Qua
két qua bang 6 o6 thé nhan thay vi sinh vat cé thé tén tai tuong déi t6t trong
moi trudmg ¢6 bo sung hop chat cacbon cao phan tir VHH, khi d6 mat d6 vi sinh
véat ban diu va mat d¢ vi sinh vat sau 4 thiang bdo quan dudi diéu kién binh

thuong 1a tuong duong nhau.
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Bdng 6: Anh hudng cdc loai chdt mang dang bot dén sw ton tai ciia VSV

Ching vi sinh vat Dang chat Mat do vi sinh vat (CFU/g) sau thdi gian
mang 0 gid 7 ngay 4 thang
Bradyrhizobium | Than bin 3,10 x 10° 2,00 x 10° 4,30 x 10
Dat 331 x 108 2,21 x 10° 3,35 x 10°

Thach cao 431 x 10! 2,20 x 10° -
Azotobacter Than biin 540x 10° 2,00 x 107 8,60 x 10/
Dat 5,40 x 10° 6,60 x 10° 7.40 x 10/

Thach cao 549 x 10¢ 1,45 x 10* -
B.Polymixa Than biin 1,40 x 10® 1,85 x 10° 570 x 10°
bat 9,38 x 10/ 1,74 x 10° 4,18 x 10°

Thach cao 2,25 x 107 3,25 x 10° -
B. Subtilis Than bln 1,30 x 10° 2,50 x 10® 1,10 x 107
Dat 1,30 x 10® 2.80 x 10 1,40 x 107

Thach cao 1,30 x 10° 3,15x 10° -
Pseudomonas Than bin 2,85 x 108 4,63 x 10* 2,60 x 107
Dit 1,90 x 10° 2,42 x 10° 4,70 x 107

Thach cao 2,55 x 10° 1,85 x 10° -
E.cloaceae Than biin 438 x 10® 9.50 x 10° 9.70 x 10°
bat 1,68 x 10* 1,02 x 10° 4,84 x 10°

Thach cao 2,34 x 10¢ 3,15 x 10° -
A.Radiobacter Than blin 5,40 x 10° 2,00 x 10 8,60 x 107
Dat 5,40 x 10° 6,60 x 107 7,40 x 107

Thach cao 5,40 x 10° 2,45 x 10* -

Bdng 7: Anh hudng ciia cdc chdt bdo qudn dén sinh khot 1ong VSV

Ching vi sinh vat | Chit bao quan Mat do vi sinh vat (CFU/g) sau thdi gian
dang long 0 gigy 7 ngay 4 thing
Bradyrhizobium CMC 1,27 x 10* 1,37 x 107 -
VHH 243 x 10° 480x10° | 875x 10’
Azotobacter CMC 1,40 x 10’ 3.60x 108 280 x 10
VHH 9,06 x 10° 940x 10° | 220x10°
B.Polymixa CMC 1,60 x 10° 6,10 x 10° 3.60x 10°
VHH 169x10° | 1,79x10° | 600x 10
B. Subtilis CMC 1,30 x 10" 1,40 x 107 3,_'80 x 10
VHH 1,30 x t10° 1,47 x 108 1,25 x 108
Pseudomonas CMC 1,38 x 108 1,56 x 10* 229 x 107
VHH 4,40 x 10° 1,68 x 10 | 4,00x 10°
E.cloaceae CMC 1,31 x 10° 220x 10° | 2.62x 10O
VHH 5,20 x 108 7.80 x 10 4,10 x 107
A Radiobacter CMC 2.32 x 107 7,60 x 107 2,60 x 10
VHH 2,32 x 107 8,60 x 107 9,40 x 10/
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3.4. Nghién cuu ty 1é phoi hop sinh khoi vi sinh vdt trong sdn xudt phdn vi

sinh vdt da chiingva khd nding tén tai trong diéu kién t6 hop

Téc do6 sinh trudng phét trién cha cdc ching vi sinh vat khdc nhau la

khac nhau. Dé biao ddm d6 én dinh vi can bing twong d6i cia mat do cac chiing

vi sinh vt trong ché€ phdm, mét cong viéc quan trong 14 xdc dinh ty 1& phdi hop

hop 1y sinh khéi clia cdc ching vi sinh vat. K&t qua nghién ciu cua dé tai cho

thiy mat do cic chang vi sinh vat khi phdi hop dé tao ché€ pham vi sinh vat da

chiing phai dat 1,50 - 2,50 x 10° CFU/ml. Trong qud trinh bdo quan mat do va

hoat tinh sinh hoc ctia céc ching vi sinh vat sir dung duoc kiém tra va dinh gia.

So sdnh mat doé va hoat tinh sinh hoc cha cac chling vi sinh vat trong diéu kién

hon hop va don 1é khong c6 su sai khac ding ké (bang 8-9) .

Bidng 8: Khd ndng tén tai cita VSV trong diéu kién t6 hop trén nén than bin

Chung vi sinh
vat

Cong thitc nhiém

Mat d6 vi sinh vat (CFU/g) sau thoi gian

0 giv 7 ngay 4 thang
Bradyrhizobium | Pon ching 3,10 x 10° 2,00 x 10° 4,30 x 10
Hén hop 3,31 x 10 2,21 x 10* 3,35 x 107
Azotobacter Pon chiing 5,40 x 10° 2,00 x 1Y 8.60 x 107
Hén hop 540 x 10° 6,60 x 10° 7.40 x 107
B.Polymixa Don chiing 1,40 x 10° 1,85 x 10° 5,70 x 107
Hén hop 9,38 x 107 1,74 x 10° 4,18 x 10°
B. Subtilis Pon ching 1,30 x 10 2,50 x 10° 1,10 x 10
Hén hop 1,30 x 10° 2,80 x 10* 1.40 x 107
Psendomonas Don chung 2,85 x 10 4,63 x 10 2.60 x 10°
Hén hop 1,90 x 10° 2,42 x 108 4,70 x 107
E.cloaceae Pon ching 438 x 10° 9,50 x 10® 9,70 x 10*
Hén hop 1,68 x 10° 1,02 x 10° 4,84 x 10°
A.Radiobacter | Don chilng 540 x 10° 2,00 x 107 8,60 x 107
Hén hop 540 x 10° 6,60 x 10’ 7,40 x 107
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Bdng 9: Khd ndng ton tai cia VSV trong diéu kién t6 hop dang long

Chung vi sinh | Cong thitc | Mat do vi sinh vat (CFU/g) sau thoi gian
vat nhiém 0 giv 7 ngay 4 thang
Bradyrhizobium | Hén hop 1,27 x 10 1,37 x 10® 1,65 x 107
Pon chiing 2,43 % 10° 4,80 x 10° 8,75 x 107
Azotobacter Hén hop 1,40 x 1¢/ 3,60 x 10° 2,80 x 10
Don chiing 9,06 x 10° 9,40 x 10° 2,20 x 10°
B.Polymixa Hén hep 1,60 x 10° 6,10 x 10° 3,60 x 10°
Don chung 1,69 x 10° 1,79 x 10° 6,00 x 10°
B. Subtilis Hén hgp 1,30 x 10* 1,40 x 107 3.80x 10°
Don chiing 1,30 x 10* 1,47 x 10° 1.25 x 10"
Pseudomonas Hén hop 1,38 x 10 1,56 x 10° 2,29 x 107
Don chiing 440 x 10° 1,68 x 10" 4,00 x 10*
E.cloaceae Hén hop 1,31 x 10° 2,20 x 10 2,62 x 107
Don chung 5,20 x 10° 7,80 x 10 4,10 x 107
ARadiobacter | Hén hgp 2,32 x 107 7,60 x 107 2,60 x 107
bon ching 2,32 x 10 8,60 x 1¢/ 9,40 x 10’

Tir cdc két qua nghién ctiru néu trén dé tai da bude dau xay dung dugc 4
qui trinh san xuat ch€ phdm vi sinh vat da chiing chiic nang & qui mé pilot bao
gom cic cong doan: luya chon tap hop chiing, xac dinh méi trudng va cic diéu
kién san xudt phu hop, xir Iy sinh khéi tao ché pham dang bot trén nén chat
mang hodc ché phdm dang 16ng va dénh gia chét lugng ché pham.. Chat luong

san phdm tao ra bao dim TCVN trong thdi gian 6 thing.

4. Ddnh gid dnh huong ciia phédn vi sinh vit da ching, chicc ning doi vai

cdy trong o qui mé nha ludi, vuon wom va thi nghiém dong ruong dién hep

Két qua thi nghiém nha ludi, chau vai va dong ruong chinh qui dién hep
dugc tdng hgp trong cac bang tir 10 dén 14. S& liéu trinh bay trong bang 10 vé
tinh chdc nang cha phan bén VSV hén hop cho thidy phan bén loai nay ¢o tic
dung lam ting nang sudt khoai tdy 16,81-39,70%, dac biét khi giam 20% dinh
dudng NPK nidng suét khoai van cao hon d6i chimg 13,54-36,70% tuy theo
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giéng. Sir dung hén hgp VSV, ty 1¢ bénh héo xanh vi khuan ty nhién da giam di
tir 5% xuéng 3%, c4 biét ¢6 nhiing cong thic khong ¢6 biéu hién cha bénh héo
xanh.

Bang 10 : Hiéu qud cua phdn vi sinh vt chitc ndng doi voi khoai tdy
(Thi nghiém dong rudng dién hep tai Vién KHKTNNVN
vu dong nam 2002-2003)

Cong thic Gidng khoai tay KT03 Giong khoai tay VD2
Ning % ting | Ty & | Nang % tang so | Ty 1&
sudt cu | so vai doi | chét Suat ci | vdi doi | chét
(kg/m?) | ching %) | (kg/m? |ching (%)

PC = nén (NPK: | 1,14 - 5,0 0,67 - 5,0

120.120.120+ PC)

Nén +HHVSI 1,38%* | 20,74 1,7 0,91%% | 35,58 1,7

30% Nén 1,38%* | 20,52 0,0 0,91%* | 36,70 3.3

+HHVSV]

Nén +HHVS2 1,34* - 16,81 1,7 0,93%* | 39,70 3.0

80% Nén +HHVS2 1,30* 13,54 3,2 0,83* 23,59 33

CV(%) 6,20 8,30

LSD 3% 0,061 0,053

Bdng 11 : Hiéu qud cua phdn hitu co vi sinh vdt chitc ndng doi voi khoai tay
(Thi nghiém déng rudng dién hep tai Sapa vu dong 2003-2004 )

Cong thic Gidng khoai tay Mariella Giong khoai tdy VT2
Nang % tang | Ty l¢ | Nang % tang so | Ty lé
sudt cu | so vdi déi | chét sudt ¢l | voi déi | chét
(tdn/ha) | ching (%) (tdn/ha) | ching (%)

DC = nén (NPK:| 9,60 - 21,45 | 4,80 - 047

120.120.120+ 15 t

PC)

Nén +1,5 t HCVSV | 11,45 19,27 8,6 5,60 16,67 0,46

90% nén + 1,5 tan | 10,69 11,35 9,6 5,10 6,25 0,47

HCVSV

CV(%) 26 222

LSD 5% 0,55 0,22

Xu huéng tuong tu ciing dugc xdc nhan tai thi nghiém chinh qui dién hep
tai Sapa (Lao Cai), trong dé phan bén VSV chic ning ¢6 tic dung ting ning
sudt khoai tay16,67-19,27% va giam ding ké ty 1& bénh héo xanh (tir 21,45%
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xudng con < 10%). Trong trudng hop giam 10% lugng dam va lan cdn bén
nang suat khoai tdy van tang 6,25-11,35%.

Thi nghiém danh gid tic dung clia phan VSV chitc nang d&i véi ca chua
duoc trién khai tai Viéen KHKTNNVN (qui mé chau vai) va tai HTX Tién
Phong, Mé Linh, Vinh Phic (thi nghiém chinh qui dong rudng, dién hep). Két
qua dugc toéng hop trong bang 12 cho thdy & thi nghiém chau vai phan VSV
chiic nang lam nang suét ca chua 18,52% so véi d6i chimg va han ché dugc
bénh héo xanh vi khudn. Néu giam 20% lugng dinh dutng NPK nang sudt ca
chua hau nhu khong c6 sy sai khac so véi d6i chimg. Trong khi cong thic
nhiém bénh héo xanh c6 ty 1& cAy chét 12 80% thi cong thic st dung hon hop
vi sinh vat v&i 100% va 80% nén ty ié nay la 0% va 10%. Thi nghiém dong
rudng dién hep ciing khang dinh sir dung phian VSV chitc nang ting nang suat

ca chua tang 20,5% va ty 1¢ bénh héo xanh giam tir 33,5% xuéng con 24,1%.

Bdng 12 : Hiéu qud cia hén hop vi sinh vdt doi véi ca chua

Cong thite TN chén vai TN déng rudng dién hep
Ti 1& Nang % so | Tt 1é | Nangsuit | % so
chét (%) | SUat VOIDC| hst | (ke/90m2) VDé(i:

(g/chau) (%)

PC=nén = NPK 0,00 829.00 |- 33,50 | 491 -

:100.80.100+10 tan PC

Nén + VKHX 80,0 19500 |-7648 |- - -

Nén + VSVCN + VKHX | 0,00 982.50 1852 |- - -

80% Nén +VSVCN + 10,0 743.75 -10,28 | - - -

VKHX

Nén + VSV CN - - - 24,10 | 592% 20.5

CV(%) 65 |

LSD 5% 87.48

Xu hudng tich cuc ctia phan VSV chitc nang ciing duoc xdc dinh twong tu
tai cac thi nghiém chau vai va dong rudng déi véi lac va tiéu. S6 liéu dugc téng
hagp trong cac bang tir 13 dén 17.

Doi vai lac trong thi nghiém chau vai tai Vien KHKTNNVN phan VSV

chic nang c6 tdc dung giam ty 1€ bénh tir 70% xudng con 2% va tang sinh khai
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kho than 14 32,14% sau 45 ngly gieo trong. Két qua thi nghiém dong rudéng
chinh qui dién hep tai Nong truong Thanh Ha, Kim Boéi, Hoa Binh cho thay
phan VSV chirc niang da 1am tang nang sudt lac 13,06%. Khi giam 10% luong
dinh dudng dam va lan nang suft tac & cong thiic d6i ching va thi nghiém hau
nhu khong ¢6 su sai khac dang ké. Danh gid mitc do bénh héo xanh vi khuan
cho thdy khi sit dung phan VSV chiic ning ty 1¢ bénh héo xanh vi khuan da
gidm tir 36,90% xudng con dudi 20% (bang 13).

Bdng 13 : Hiéu qud cua phdan HCVSV chiic ndng déi véi lac

Cong thuc TN chéau vai TN déng rudng dién hep
Pkho than | Ty  1é | Nang % tang | Ty 1¢
la (gfchau) | cay chét ! suat so vdi | bénh

(%) (tan/ha) | BC (%)

bC= Nén: NPK: | 1,142 0,00 1.868 - 36,90

30.90.60+10tan PC

Nén (NPK) + VKHX 0,520%* | 70,0 - - -

Nén (NPK) + VKHX + VSV | [,509%% | 2.00 - -

chirc nang

Nén + VSV chiic ning - - 2.112 13.06 | 198

90% Nén (NPK) + VSVCN - - 1.792 -4,07 17.6

CV (%) 10,50 4.5

LSD ;45 0,252 0.156

S6 lieu bang 14 trinh bay tic dung ciia phan VSV chitc nang d6i vdi ho ticu.
Két qua cho thay phan VSV chic nang cé tdc dung tang nang suat tiéu 22,85%
va giam ty & bénh viing ré tir 17,5% xuéng codn 5,82% d6i véi tieu mai trong
va tir 12,3% xudng con 6,00% doi vé6i tiéu kinh doanh.

5. Xdy dung qui trinh sdn xudt phdan bén VSV da chung, chitc ndng qui mé
pilot va thu nghiém dp dung trong sdn xudt

Tur cdc qui trinh cong nghé qui mo phong thi nghiém dé tai da lua chon,
thir nghiém va xay dung 3 qui trinh c6ng nghé san xuat ché [ﬁhé’m VSV chuc
nang & qui mé pilot. Trén co s& ché phdm VSV chitc ning nhanh dé tai da trién
khai san xudt thir nghiém phan HCVSV chic nang tai 2 co s& san xuat tai Vinh
Phic va Binh Duong. San phdm di duogc thit, khio nghiém trén dién rong cho
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céc d6i tugng cay: Lac, ca chua, khoai tay va tiéu tai cic tinh Hai Phong, Hai
Duong, Hung Yén, Ha Noi, Vinh Phic, Ha Tay, Binh Phudc va Dong Nai. Chat
lrong san phim tao ra dam bao TCVN. Danh sich cdc diém khao nghiém va
mo hinh trinh dién sir dung phan VSV da chiing chitc nang duge tap hop trong
bang 15. Dién tich sir dung phan VSV da chiing chitc nang d&€n hét vu xuan nam
2004 dat gin 200 ha

Bdng 14 : Tdc dung ciia phdn HCVSV chitc nang doi véi tiéu

Cong thitc thi nghiém Ty 1& | Nang %  tang | Danh gid cam quan
bénh | suat nang suit
(%) (kg/noc) | so véi BC

Tiéu kinh doanh 7 tuoi (Long Khanh, Pong Nai)

DC: 5 ldn bén/nam=8 kg |{ 12,30 | 1,75 - Ld xanh nhung chdng

PC; 1,8kg NPK vang, ban 14 nho, than

(16.16.8); 0.2kg lan; ngan, qua nho khong déu

0,3kg KCI

Phan VSV chiic ning: 4 | 6,00 2,15 22,85 L4 xanh dam,, ban 14 to,

lan = 6kg than vuon dai, trai to,
déu, hat chac

CV (%) 3,7

LSD 0 0,126

Tiéu mai trong (Binh Long, Binh Phudc)

DC: 5 kg PC; 0,3kg lan; | 17,50 | - - Nhanh ra chéi, ch6i nho,

0,5 kg NPK (16.16.8) ld xanh va mau vang, ty
1& chét cao

Phan VSV chiic nang: 3 | 5,82 - - Chéi ra cham, nhung to

kg dam, 14 to ban xanh dam,

bén mau. Cay khoe

K&t qua khao nghiém dién rong trén déng ruéng (biang 16) cho thay
phan VSV chitc ning c6 tic dung tang nang sudt 20,5% va giam 28,06% ty 1&
cdy chét d6i vdi ca chua; tang nang sudt 30,98-72,38 % va giam ty 1¢ bénh héo
xanh tr 9% xudng 1,5% doi v6i khoai tay; tang nang suat lac 13,33- 19.07%;
tdng 15% nang sudt va giam 56% ty 1& ciy chét d6i véi tiéu,. Hiéu qua kinh t&
trén 1ha dat canh tdc khi sir dung phan HCVSV chifc ning so v6i d6i ching dat
6,45 dén 22,06 triéu dong ddi véi ca chua; 4,26 dén 7,60 triéu ddng doi vai
khoai tdy; 2,70 dén 3,05 triéu déng dGi vdéi lac, 25,12 trieu déng déi vdi tidu,
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Bdng 15: Danh sdch cdc diém khdo nghiém va mé hinh trinh dién phdin VSV
chirc ndng nam 2003-2004

Cay trong Dia chi Dién tich Ghi chd

Lac Gia Binh, Béc Ninh 10,0 ha | Vu thu dong 2003
Tan Yen, Bic Giang 6,5ha | Vu thu dong 2003
Hgp Thinh, Vinh Phiic 10,0 ha | Vu thu déng 2003
Chuong My, Quéc Qai, Ha Tay 2,0ha Vu thu dong 2003
Triéu Son, Thanh Hod 10,7 ha | Vu xuan 2004
Y Yén, Nam Dinh 5,0 ha Vu xuin 2004
Tién Lit, Hung Yén 7,5 ha Pong Xuén 2003

Ca chua Tién Lang, Hai Phong 7.8ha | Vudong 2003
Tan Yén, Bic Giang 3,0 ha Vu dong 2003
Giao Thuy, Nam Dinh 220ha  Vudong 2003
Chi cuc BVTV Hai Duong 3,0 ha Vu dong 2003
Mé Linh, Vinh Phic 20,0 ha | Nam 2004

Khoai tay Vi Thu, Tién Hai, (Thdi Binh) 30,0 ha | Vu doéng 2003
Yén Phong, (Béic Ninh) 70ha | Vudong 2003
Qudc Oai, (Ha Tay) 1,0 ha Vu dong 2003
Ha Giang 5,0 ha Vu xuén 2004
Son La 2,0ha | Vu xuan 2004

Tiéu Léc Ninh; (Binh Phudc) 4,0ha | Nam 2003, 2004

Bdng 16: Hiéu luc cia phdn bén HCVSV chitc ndng déi véi mot 56 cdy
trong tai mét s¢ diém khdo nghiém

Cay Nang sudt (tan/ha) | % tang L (l(){)()ﬁ
éng | pia ban khio nghiem | BC Phan VSV | 1408 d/ha)
chitc nang iléiﬁt})s.g SO V(’fi dai
chimg
Ca Meé Linh, Vinh Phiic 54,55 | 65,777 20,58 22.454,00
chua Tien Lang Hai Phong | 38,30 44,75 16,84 6.450,00%
Khoai Vii Thu, Théi Binh 13,75 18,01 30,98 4.260,00
tay Yén Phong, Béc Ninh 10,50 18,10 72,38 7.600,00
Lac Tam Duong, Vinh Phic | 2,03 2,30 13,33 2.700,00
Gia Binh, Béc Ninh 1,835 2.185 19,07 3.050,00_|
Tieu | Long Khdnh, Déng Nai | 2,700 3,105 | 15.00 25.124,00

Gid tinh: Ca chua: 2000 dikg, Khoai tay: 1000 dlkg, Lac (lam giong): 10.000d/kg,
Tiéu: 20.000dlkg, * Ca chua ché bién: 800 dikg, HCVSV :1000 dikg
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Phan vi sinh vat da ching, chitc nang sir dung cho mot sd cay trong duge
Bo Nong nghiép & PTNT cong nhén 12 tién bd ky thuét cho phép 4p dung trong
san xudt. Nham dua nhanh tién bo ky thuat vio san xudt thing 9 nam 2004
Vién Khoa hoc k¥ thuat nong nghiép Viét Nam duge B6 Khoa hoc & Cong
nghé giao nhiém vu trién khai du 4n SXTN cap Nha nudc vé phan bén vi sinh

vt chirc nang.

6. Két ludn

Nhéanh @€ tai da luén bam sat muc tiéu va thuc hién diy di cdc noi dung
nghién cifu tao san phdm dap ing yéu cdu cia dé tai (bang 17).

Bdng 17 : Sdn phdm ciia dé tai

TT Tén san phdm Chi tieu KT-KT S6 lugng
K¢ Thuc
hoach hién
1 | Cong nghé SX phan bén Tinh méi trong ching VSV | 2 3
VSV mdi duge SX chap ¢6 hoat lue cao (tinh chirc
nhan ning cia phan bén VSV)
2 | Hoan thanh pilot thir Pilot san xu4t thit nghiém 1 1

nghiém bing cic ching VN | thanh cong phan VSVCN

3 | Phan bén VSV da ching Dat qui pham an toan trong | Sha* 3 | 200 ha

chitc nang str dung, ting nang suit cay | loai
tréng, biao vé MT
4 | Ung dung cong nghé vao Pugc ap dyng trong san 1 2
san xudt xudt
5 | Khic:
- Bao cdo khoa hoc Da cong bo 5 10
- Daotao BH, SDH ba 6t nghiep 10 15
- Chung VSV C6 hoat tinh sinh hoc va 10 12

dugc st dung trong SX
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MOT SO HINH ANH VE KET QUA HOAT PONG CUA NHANH
PE TAI

Vi sinh vdt déi khdng vi khudn héo xanh (R.solanacearum)

Khi hang ic ché giip eluismyg i simh vt L2

: i v chong 4
e al g i
DU LAl iy benh 4 spergillion seger Axen ciny fae

Vi sinh vdt doi khdng A.niger
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Thi nghiém ddnh gid dnh hudng cia t6 hop cdc VSV dén sinh trudng cua
Khoai tay Ca chua

Thi nghiém danh gié anh huong cua t6 hop cdc vi sinh vdt
dén sinh trudng cia lac ho tiéu

Thi nghiém dong ruong dién hep vé hiéu luc phdn VSV chitc ndng trén
khoai tay

22



Thi nghiém danh gid hiéu luc phan VSV chitc nang doi voi lac

M6 hinh trinh dién hiéu luc phdn VSV chiic ndng

béi véi lac

Doi voi khoai tay

23



Poi voi ca chua
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CONG NGHE SAN XUAT PHAN VI SINH VAT DA CHUNG,

CHUC NANG CHO CA CHUA QUY MO PHONG THI NGHIEM
Phong Vi Sinh vt ddt- Vién Céng nghé Sinh hoc

TONG QUAN VE VAN PE NGHIEN CUU

Sau hon nira the ky sir dung rOng rdi dén mic lam dung phan bén héa
hoc, cdc nuéc tién tién trén the giGi dd nhan ra mat trdi cha vin dé 1a cic chat
héa hoc ding trong nOng nghi¢p dd gay 6 nhiém moi trudng trdm trong. Qué
trinh sn xuét cdc chét phan bén héa hoc vira t6n kém trong chi phi ddu or lai
vira 1am 6 nhiém moi trudng khong khi, nuée, dat. DOng thdi khi bén nhiéu
va lau dai xudng rudng, cdc chat héa hoc da pha huy sinh thai dat, 16n du
trong dit 1am vo co héa dit, gay 06 nhiém moi trudng d4t va gay nhiém doc
thidc an cho ngudi va dong vat qua rau xanh, ngii cdc. -

Balandreau J. va P. Roger da nhin manh trong Hoi nghi *“C0 dinh
nito sinh hoc héi sinh véi 1da” tai Dhaka- Bangladesh (1994) 1a phan bén vi
sinh vat gitip nha néng dat duge lgi nhuan cao hon hén so v6i phan bén héa
hoc (i 1¢ giifa tién san pham/ tién ddu tr).

Vi vay hién nay trén thé gidi dang ngly cang phdt trién manh hon viéc
nghién cu san xuft va sir dung phén vi sinh vat thay th& mét phén cho phan
bén héa hoc. Cic nuée trong khu virc, cling nhu cdc nuGe dang phét trién
cling dang tich cuc tllyél:l truyén thay thé mot phédn phan héa hoc biang phan

vi sinh vat hodc céc loai phéan hiru co- vi sinh.

Trong mot s6 nghién ciiu truGc day chiing to6i di nghién ciru va ing
dung thanh cong vai ché phdm phan vi sinh vat theo huéng don chiing, hoac



hén hgp cic ching vi khudn hitu ich cho cay tréng. Cic ching vi sinh vat da
dugc sit dung bao gdm nhimg ching c6 kha ning tang ngudn dinh dudng cho
cay nhes hoat tinh c6 dinh nito, phan gidi cdc hgp chat photphat khé tan trong
dat, sinh chét kich thich sinh trudng tuong tu nhir axit indol axeetic (AIA),

sinh polysaccarit.

Tir nam 1895 céc ché phdm phan vi sinh vat cho cau ho Dau di bat
ddu duogc san xuét tai M§ va Anh. Téng quan vé cdc loai ch€ phdm phan vi
sinh vat trén thé gi6i cho dén nam 1980, Thompson J.A. da phan biét 5 dang
phan bén vi sinh vat dugc sin xu4t 12: ch€ phdm trén thach, trong dich thé,
dang kho kém véi chéit mang (li tam tdch t&€ bao réi tron véi thach cao), dong
kho, va dang bot c6 chat mang. Dang ch& phdm bot ¢6 chdt mang c6 € dugc
cho 12 thuan tién nh4t trong khi san xu4t, van chuyén va sir dung. Cc nudce
trén the giGi nht 1a céc nue trong viing chau A nhw An Do, Théi Lan, Trung
Quéc v.v. cling sdn xuft cic ché phdm phan vi sinh vat chil yéu theo dang
bot trén nén ch4t mang 1a than bdn. Tir nam 1925, Thuy Dién da san xuat
phan vi sinh bing phwong phdp lén men trén moi trudng xOp thanh triung
g6ém cic nguyén lieu ré tién nhu d4t + vo cay ndt + than bin ( Ljunggren,
thong tin rieng). Phong Vi sinh vat D4t - Vién Cong nghé Sinh hoc da bt
ddu nghién ctu san xudt ch& phdm phan vi sinh vat cho dau tuvong ( Rizdda)
tr nam 1987 bing céch nuoi cdy vi khudn tao not sin trén moi trudng xdp
thanh tring vdi chat mang 1a than bun.

Nhiéu tic gia (Ho,W.C. & cs., 1988; Hartman G.L. & cs, 1994,
Yabuuchii & cs. 1995... ) d nhan thiy: cay ca chua tréng tai cic vang nhict
d6i hodc ving c6 khi hau néng 4m thudng méc bénh héo xanh va bi thi¢t hai
rat 16n. Emil Q. Javier (1994) da u6c tinh mic do thiét hai do vi khudn héo
xanh gay ra hang niam khoang tir 15% tr& 1én tham chi c6 noi bi hai t¢i 95%.
Tac nhan géy bénh héo xanh 13 vi khuin thudc lodi Pseudomonas



solanacaerum, hién nay moOt s0 tic gia da dinh loai 12 Ralstonia
solanacaerum Smith ( Yabuuchi & cs, 1995). D& chéng bénh héo xanh, hi¢n
nay ngudi ta dd quan tam dén céc bién phdp sinh hoc. Misaghi & cs. (1992)
da chimg minh vai rd quan trong ca vi khudn ving r& d6i v6i kha nang d6i
khing vi khudn gay héo xanh ca chua. Furuya & cs. (1991) da dé xuat bi¢n
phdp nhiém chiing Pseudomonas glumae vao cay ca chua non (tomato
seedling) dé d6i khdng lai vi khuin gay héo xanh. MOt s6 tdc gia khdc
(Yamazaki. & Hoshina, 1995; Yamazaki & cs. , 1998) da nghié_n ctiu tic
dung cua viéc bén Can xi va thOng bdo hiéu qua ciia viéc dung phan hitu co
(compost ) cho ca chua non d6i khang lai bénh héo xanh.

Néu tao dugc phén vi sinh vat vira ¢6 kha ning tang ngudn dinh dudng
nito, photpho, ch4t kich thich sinh trudng cho cay, lai vira ¢6 kha niang chong
chiu mot s¢ bénh do ndm hodc vi khun gay ra thi hiéu qua sir dung clia phan
vi sinh vat sé ting 1én vé nhiéu phuong dién.

Trén co s& cdc thong tin trén, ching t6i da thuc hién nhiém vu nghién
citu “Céng nghé sdn xudt pha‘fn vi sinh vdt da chiing, chic ndng cho ca chua
quy mo phong thi nghiém” theo huéng céng nghé thich Gng lén men vi sinh
vat irén moi trudng xop thanh tring véi chit mang 12 than bin.



VAT LIEU VA PHUONG PHAP NGHIEN CUU.

- Cdc ching vi khudn ¢6 dinh nito , phan gidi hgp chét photphat khé
tan, sinh chét kich thich sinh truémg trong bd suu t4p chling vi sinh vat clia
Phong Vi sinh vat d4t- Vién Cong nghe Sinh hoc.

- C4c chang vi khudn d6i khing vi khudn gay bénh héo xanh do TS,
V6 Thi Thi - P. Vi sinh hoc phan tlr, Vién Cong nghé Sinh hoc phan lap va
dinh loai theo dac diém hinh th4i va sinh 1y sinh héa. ‘

- Ba ching vi khuidn gay bénh héo xanh thudc lodi Pseudomonas
solanacaerum, hién nay dugc dinh loai 12 Ralstonia solanacaerum Smith do
Vién Khoa hoc Nong nghi¢p Viét Nam cung cép c6 k¢ hiéu : T La Duong, T
Vo Cudng, T LaDlI.

- Chiing vi khudn d6i khdng vi khufn gay bénh héo xanh, ky hi¢u Bs
46 (2) do Vién Cong nghé Sau thu hoach cung cip.

- B6n ching n&m gy bénh théi ré cay tréng: Fusarium oxysporun Hy,
F. oxysporum Ty, Rhizoctonia solani va Sclerotium rolfsii do Vién Bao vé
Thuyc vat cung cép.

- Nuoi cfy cdc ching vi khudn gy héo xanh trén moi trudng SPA
(dudmg- pepton- agar).

- Nuoi cy cdc chung vi khudn d6i khdng trén moi trudng King B.

- Nuoi ¢y cdc ching vi khudn c6 kha n3ng c6 dinh nitg trén moi
trudng khong chita nito YGA.

- Nu6i cdy céc ching vi khudn phan giai hgp ch4t photphat khé tan
trén moi truomg Geretsen . '

- Nuoi cay ching vi khudn Azotobacter trén moi trudng khong chia
nita Ashby. | o

i Nu6i cdy chiing vi khudn d6i khdng ndm gay bénh thuc vat trén moi
trudmg Chitin- pepton ( Nielsen & cOng su, 1998).



- Dénh gid kha niang dc ché bénh héo xanh chia cdc ching Bs. bang
cich cdy chim rit nho cia ching trén moi trudmg thach dia SPA da ciy trdn
déu vi khudn héo xanh. Sau khi nuoi &m tr 3 dén 7 ngdy, do dudmg kinh
vOong khong sinh trudmg cla vi khudn gay bénh.

- X4c dinh hoat tinh d6i khdng nfm gay bénh thuc vat cha vi khudn
bing cdch cdy ch&m nim va cAy ria vi khudn d6i khéng trén moi trudmg
thach dia khoai tay. Hai vet cdy déu cadch mép dia 1 cm va d6i dién nhau. Sau
6 ngay nuoi i trong th &m 30°C, do khodng cich khong ¢6 ndm moc.

- Tuyén chon chiing vi khudn c6 dinh nito hoi sinh v6i cay trén moi

truémg ban long khong chifa nito NFDM theo Kleeberger va cOng sy (1983).
Thanh phén nhu sau:

Dung dich A: (g/1): glucoza 20; MgSQO,: 0,1; Na,MoO,: 0,025; Agar: 1,75;
néc: 1000 mi |

Dung dich B: KH,PO, 3.4g ; K,HPO, 12,05g ; ndc cit 50 ml

Dung dich C: Xitrat sit 0,036 g, ndc ¢4t 10 ml.

Khu triing riéng. Sau d6 tron cdc dung dich: A:B:C = 950ml: 50ml: 10ml].

Ching dugc cdy trong moi trudng bdn 1ong, sau khoang 2 dén 3 ngdy nudi
&m trong 28°C - 30°C, xu4t hién dia sinh trudng gin bé& mat dich nuoi.

Cac chiing duge 1am sach, giit giong thach nghiéng trén moi trudng
YGA c6 thanh phén (g/ 1): glucoza: 10, KH,PO,: 0,2; MgSQO,: 0,1; cao chiét
nidm men: 0,4; d6 Cong go (0,04%) 10ml, agar: 20

- Xé4c dinh kha nang cd dinh nito ky khi trong moi trudng bin 10ng: Vi
khudn dugc cfy trong moi tromg ban long NFDM, lo nu6i day bing nit cao
su kin khi. Hiit chan khong 1o nuoi nhiéu 14n dé dubi hét 6xy. Thay thé lugng
khi trolng binh bang khi nito. Bom 0,5 ml khi axetylen vdo 6ng. Sau 48 gids



nuoi 14y 0,5 ml khi, x4c dinh kha nang khir axetylen ciia chilng trén mdy sic
ki khi Intermat IGC 120 DFL (Phép).

- X4c dinh kha nang c6 dinh nito hoi sinh gitta vi khudn vA madm ngo
hoic mAm lda trong 6ng nghiém Pankhrust theo phuong phdp mo hinh mam
ré clia Thomas Bauzon c6 cai bién. Cu thé: 6ng dugc diing thi nghi¢m 1a ong
nghiém 20x 1,8 cm , ndi v6i | 6ng nhdnh 5x 1,4 cm. Trong Ong to, chita cit
vo trung ( d0 day 5 cm) duge ngap trong dung dich NFDM. Trong 6ng nho
chita 1 ml NaOH IN dé hdp phu khi CO, do cay thai ra. H¢ th6ng hoan toan
v0 trung. Hat ngii c6c dugc tiét trang bang H,O, 10% va nudc voO tring , giff
im dé ndy mim. Sau d6 cin than gieo vdo Ong cit. Day céc Ong nghiém
bang mit cao su. Bom 2ml khi axetylen vdo mdi Ong. Toan bg h¢ théng nudi
trong t6i tr 10 dén 14 ngdy. Sau d6 nit 1ml khi trong 6ng dé x4c dinh hoat
tinh Khir axetylen clia h¢ th6ng hoi sinh vi khuin va cay. M&i miu thi
nghiém t6i thiéu lap lai 10 6ng/ dot.

- Xdc dinh kha niang phan giai photphat khé tan ctia cic chiing vi sinh
vat theo Babenko & cong su (1984) va Cuningham & cong su ( 1992). Cu
thé: Trén dia thach Geretsen chdm 1 ch&m r4t nhd sinh khé&i vi sinh vat. Nuoi
4m trong nhi¢t do thich hogp. Sau timg ngdy do dudmg kinh khuidn lac va
dudmg kinh vong trong quanh khudn lac ( vong phan giai photphat khé tan).

- Ham lugng photpho tan trong dich nuo6i cay vi sinh vat duge xdc dinh
bing phirrong phip phan tng hdn hgp xanh molypdat, so mau trén miy quang
phé ( hodc mdy so mau TQ) budc séng 620 nm. Lugng photpho tan trong
dich dugc tinh theo chudn cha dung dich KH,PO, tinh sach va khan.

- Xé4c dinh kha nang sinh axit indol axetic { AIA) tho va chit tuong ty:
Nuoi lic (180 v/ phit) vi khudn trong dung dich moi trimg Ashby c6 bd
sung 1‘00 mg.tryptophan/ I ( 1am tién ch4t t6ng hop AIA). Sau khoang 2 dén
5 ngdy nuoi lic trong nhiét 4o 30°C ( tuy ching), ly tam. Xac dinh ham



lugng AIA tho chifa trong dich ndi theo phuong phédp clia Salkowskii, s0 mau
trén may so mau, budc séng 530 nm..

- X4c dinh kha nang sinh polysaccarit ngoai bao theo Kenney di duoc
mot sO tic gia cdi bieén ( Chin- Hang Shu, 1990; Hitoshi Funahashi, 1989 ).
Cu thé cic budc: Lay 30 ml dich nu6i ching VK, rét tir tir cOn tuyét ddi, vira
rGt vira khudy cho dén khi polysacarrit két tlia hoan toan ( dich trong). Luong
c6n diing két tha c6 thé bang 1; 1,5; 2; 3 14n dich nuoi tuy theo do nhdy cia
dich nuoi cic ching khdc nhau. Loc qua gidy loc. S&y kho & 100°C dén khi
can lai 2 14n khong d6i trong luong. Lugng polysaccarit dugce tinh biang hi¢u
s0 cia miu say trir di trong lugng kho ban 'dﬁu cua gidy loc.

- San xuft ch€ phdm phan vi sinh vat rén moi trudng xOp vai chat
mang 12 than bun da thanh tring.

- Xdc dinh mat d0 cdc ching vi khudn trong phan vi sinh vat bing
phuong phdp dém s6 khudn lac hinh thinh trén moi trudng thach dia theo
Koch. Moi trudmg thach dia 12 moi trudng dac trung cho timg chiing.

- Thir nghiém trong chéu vai: Gico hat ca chua gi6ng trong cdc chau
c6 kich thude : d=24 cm, h=27 cm chira dt phi sa song Hong. Nhiém bénh
cho d4t bang céch tron dich huyén phd cic chiing vi khudn gay bénh héo
xanh, tinh sao cho mé&i gam d4t chita khoang 10° t& bao vi khufin. Cic méu
thi nghiém tron hat ca chua v6i ch& phdm phan vi sinh vat tru6c khi gieo sao
cho mdi hat 6 it nhat trén 10° & bao vi khudn d6i khéng bénh va vi khuin
¢6 ich cho cay. D6i chimg 13 cay nhiém ché€ phdm di thanh tring (khong
chia vi sinh vat sOng). Sau kho4ng 40 ngdy tuéi ( tuy thi nghi¢m)nhd cac cay
non, do chidu cao, trong lugng toan cay. Thi nghiém hé ch&€ phdm vao ré cay
non, mdi chau 1g ché€ phdm.



Nam 2002 dai thir nghiém 2 vy: Vu Xuan thang 1-2 va Vu Thu tthing
9- 10. Cic chau thi nghi¢m cha d4t phi sa song Hong. Gi6ng ca chua Ba
Lan (do Vién Di truyén Nong nghiép cung cép). Céc cong thic thir nghi¢ém
bao gém 5 ché phdm don chiing: 4g; 1lle; AN11; RTL2.2; Bsll; 4 chéphim
chifa 2 ching Bsl11 + 4g; Bsil + Ille; Bsll + AN11; Bsl1 + RTL2.2 va 1
ché€ phdm da chiing chia 5 chiing vi khuén. Mdi cong thic thir nghiem fap lai
7 chau, mdi chau gieo 7 hat. Sau 45 ngay thu miu, x4c dinh vai chi tiéu sinh
trudng cua cay.

Nam 2003 da thir nghiém 3 vu:

* Vu Xudn 2003 (thang 2 - thang 3 ) gieo hat ca chua Ha Lan, ky hi¢u
HNS512- F1. Thir nghiém v6i 2 ché phdm VSV don chiing: Bs 46(2) , RTLI
vd 4 hén hop ché phim da ching da chic ning, d6i ching bing miu dat
tuong mg. M6i miu ché phdm thir nghi¢m trén 3 loai d4t: d4t phi sa song
Hdéng, d4at phi sa song HOng c6 nhiém don chling gay héo xanh k¢ hi¢u T La
Duong, dit phid sa song Hong nhiém hén hgp 3 chiing gay bénh héo xanh, ¢6
céc ky hieu TLa Duong, T V& Cudmg, TLaD1. M¥bi thi nghiém ché€ phdm trén
mdi miu dat duge 1ap lai 5 chau, mdi chiu gieo 7 hat.

*Vu Thu 2003 (thdng 9- thang 10) thf nghiém 4 ch& phdm da ching
da chic néng trén cdc chau dat phil sa soéng HOng 43 nhiém hdn hgp 3 ching
gay bénh héo xanh. Gidng ci chua thi nghiém: Nhat Ban, ky hiéu: VL&O05-
F1. Mbi miu thi nghiém 1ap lai 20 chau, mdi chau gieo 7 hat.

* Vu Dong 2003 ( tix 7/10/2003 dén 12/1/2004) thir nghieém hé ré cay
ca chua giong T18 (Vien Di truyén nong nghiép) bing 4 ch& phdm hdn hap
VSV. Cic chau d4t ph sa song Hong di nhiém hén hgp 3 chiing vi khudn
gay bénh héo xanh. Mdi miu ch€ phdm iap lai trén 20 chau, mdi chau 1 cay.

- Thir nghiém dong rudng:



*Vyu xudn - hé 2003 tai huyén Gia Loc- Hai Duong ( giong Trang
Nong)

*Vu déng ndm 2003 tai Tt ky- Hai Duong, rén gidng VN 2000 ( My)

do Chi cuc Bao vé thuc vat tinh Hai Duong l;o' tri va theo doi thi

nghiém. Mbi vu thir nghiém va theo ddi céc chi titu sinh trudng va

nang suil qua trén dién tich gén 1,5 sdo ( 520 m?).

KET QUA VA THAO LUAN.
1. Cic chiing vi sinh vat tham gia vao co ciu chiing giong dé san
xuét cac loai ch€ phdm vi sinh vit da chung, chitc nang.

Trong cOng nghé vi sinh vat, cdc ching vi sinh vat déng vai trd quan
trong nhat. DGi v6i cdc ché phdm phan vi sinh vat, cdc chiing phai ¢6 hoat
tinh hitu ich cao cho cay tr6ng, c6 kha ning ton tai trong thdi gian dai trong
ch€ phdm va c6 tinh canh tranh cao khi dua vAo moi trudmg d4t tréng. Tren
cd sU cdc chilng gidng tOt c¢6 trong Bo suu tap chiing Vi sinh vat clia Phong
Vi sinh vat D4t va tuyén chon thém, ching t6i da tuyén chon duge 20 chiing
vi sinh vat dé tham gia thyc hién dé tai KHCN.04.04.

Céc chiing vi khuén hitu ich cho cay tréng déng gép bao gém:

- 4 chiing c6 hoat tinh c¢§ dinh nito hoi sinh véi cay trong.

- 4 chiing ¢6 hoat tinh hda tan photphat.

- 4 chiing c6 kha nang sinh chat kich thich sinh trudng.

- 4 chiing vi khudn c6 hoat tinh d6i khang bénh héo xanh ca chua..

- 4 chiing c6 hoat tinh d6i khing ndm gay bénh thdi cé ré cay tréng.



1.1. Cdc chiing vi khudn c6 khd ndng c6 dinh nito.

Bang 1: Dac diém céc chiing VK c§ dinh nitg

K¢ hiéu Nguén gbc Téen PL. theo API 20E Hoat tinh khtr
ching C,H, (nmol/ mam
ngo6 10 ngay)

Ile RE lda S6¢ Son- | Enterobacter aerogenes 4011,12

Ha Noi
4g RE lia Tir Liem- | Enterobacter cloacae 3695,43
Ha Noi
ZP 101 | R& ngo Bengrat- | Enterobacter cloacae 3528,30
Nam Tu

333 |R& lda  mi| Enterobacter agglomerans |2015,23
Bayreuth- Dic

Céc ching nay di dugc bao quan nhidu nam, nhung khong bi mat hoat
tinh. Cic ching (dic bi¢t 2 chung ty phan 1ap) dd thir nghiém rong trong 6
nam gén day trén cay lia trong diéu kién chau vai va trén déng rudng dat kdt
qua kha quan. Tir ndam 2000, chiing t6i da budc d4u thir nghiém trén vai cay
trong can nhu ca chua, ngo, hoa xuxi, ca phe, hé tiéu trén chau vai va trén

déng rudng ciing da thu dugce két qua tot. -

Ngoai kha nang c6 dinh nito hoi sinh cho cdy trdng, 2 ching Ille va 4g
con ¢6 kha ning sinh tdng hop chit kich thich sinh trudng axit indol axetic
(AIA). Sau 3 .ngay nuoi lic trong moi trudng Shalkowski, ching Ile sinh
t6ng hgp duge 21,09 mg/l AlA, con chiing 4g : 25,63 mg/l.
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Chung Ille cling c6 kha nang phan giai Ca,(PO4),. Nuoi cfy trén moi
trudmg thach dia Geretsen sau 12 ngy, dudng kinh khuén lac (D,) clia chiing
Ille dat 1,84 cm; dudng kinh vdong trong sdng (D,) 1a 245 cm. D, - D=
0,61cm.

Ca 3 chung ZP101, Ille va 4g c6 kha nang d6i khing nim gay bénh

thuc vat thuQc loai Fusarium oxysporum va Rhizoctonia solani.
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2.2 Cdc chiing vi khudn cé hoat tinh hoa tan photphat.

Cic két qua nghién ciu tx My, Canada, Nga, Nhat, An b6, Trung
Quéc, Théi Lan... cho thdy sit dung ché phdm vi sinh vat c¢6 thé thay thé tir
1/3 dén 1/ 2 lugng 1an héa hoc. Nhiéu tdc gia di khao sat thiy hiéu qua sir
dung phan lan héa hoc rat thap do cdc phan ¢mg két tia nguge xdy ra trong
dat. Premono (1994- Indonexia) da thong bdo hiéu qua nay chi dat 1- 5% ¢
viing dit chua tai Indonéxia. Chi c6 nhd vi sinh vat m6i c¢6 thé chuyén héa
tot va thudmg xuyén cdc hgp chat photphat khé tan trong dét thanh dé ticu
cho cay. Tir bo suu tap chiing vi sinh vt ¢6 hoat tinh hoda tan photphat clia
Phong Vi sinh vat dat- Vién Cong nghe Sinh hoc chiing t6i d& lya chon 4

chiing 161 nhat d& déng gép vao viéc thuc hi¢n dé 1ai KHCN. 04.04

Bang 2: Pac diém ciia 4 ching VK hoa tan photphat vo co

D, phén gidi

Ky hieu Ngu6n géc TénPL theo API 20 | C&POqsaud
ngay ; (cm)

RTL2.2 | réngo T Liem Pseudomonas sp. 2,00+0.24
RTL.7 ré ngo T Liem Achromobacter sp. 2,20 + 0,08
DTL2.2 | DBdtngd Tir Liém Achromobacter sp. 2,06 + 0,05
DDbPS5 P4t ngo Pan Flavobacterium 2,20+ 0,16

Phugng- Ha Tay

odoratum

Ngoai kha nang phan gidi hgp chit photphat khé tan, ching RTL2.2
con c6 kha nang d6i khing 3 loai nim gay benh thuc vat 1a: Fusarium
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oxysporum, Rhizoctonia solani va Sclerotium rolfsii. Chung DTL2.2 d06i

khing dugc 2 loai Fusarium oxysporum va Rhizoclonia solani.

1.3. Cdc chiing vi khudn sinh chdt kich thich sinh truomg.

Cic chat kich thich sinh trudng thuc vat thugc nhém gibberellin va
thudc nhém auxin déu c6 thé duge sinh t8ng hop nhds vi sinh vat. Xu huding
sit dung céc vi sinh vt trong phan bon hitu co vi sinh thuong hay chi y lua
chon cdc chung c¢6 kha nang sinh cic chit thudc nhém auxin, thi du AIA
(axit indol axetic va cdc chat tuong tu). Trong s0 cac chi vi sinh vat ¢ kha
nang san sinh chat kich thich sinh trudng thuc vat, hién nay nguoi ta quan
tam nhiéu dén chi Azotobacter, vi ngoai kha nang c¢6 dinh nito tr do va sinh
chét kich thich sinh truéng thuc vat, chiing con c6 thé sinh ra nhidu sian phim
ngoai bao cé lgi cho thuc vat: cic vitamin, hoocmon, chit ch6ng nidmv.v...
Nhidu nuéc trén thé gi6i, nhit 13 An DO di san xuft cic ché phim
Azotobacter thanh hang héa st dung rOng rai trong nong nghiép.

Trong nhiéu nam qua tir 1992 t6i nay, phong Vi sinh vat dat da ticn
hanh thu thap khio sat mat do, phan 1ap tuyén chon céc chiing Azotobacter
tir khodng trén 50 méu d4t 14y tir nhiéu tinh thanh trong ca nude. Da phan lap
va tuyén chon dugc khoang trén tram chiing Azotobacter ¢6 hoat tinh tot doi
vGi cay trong. Giai doan d4u tham gia dé tai KC.04.04, ching toi da khdo sét
lai bo suu tap chiing va tuyén chon thém, bu6c diu chon ra 4 chiing ¢6 kha
nang dé déng gbp vao viec xay dung cdc ché phdm phan vi sinh vat da chic
nang, phi hgp cho cic vtl.ng sinh thii.
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Bang 3: Dic diém cha 4 ching Azotobacter

Ky Ngudn géc Tén loai Mau | DKlac | DKac AlA
hiéu K.lac 6 (10 (mg/1)
ngdy) | ngay)
Dat ngd Nhat | Azotobacter |nan | 1,7cm [8,03cm 15,3
AN{1 | Tan - HaNoi. | chroococcum
AQ. | P4t dau Quoc | Azotobacter |vang [ 19cm | 8,00 cm 10,4
7b | Oai- HA Tay |vinelandii
bat lda Hiép | Azotobacter |nau |[12cm |149cm 13,75
AHH. | Hoa Béc | chroococcum
3 Giang
Dt ng6 Nhat | Azotobacter |vang {20cm |KXD 13,13
SH8 Tﬁn - Hﬁ NOi Vl.nelbndii ﬂha[

Bang 3 cho thdy 4 chiing Azotobacter déu c6 dinh nito ty do, vi ching

¢6 thé sinh trudmg va phdt tridn 161 trén moi trudng Ashby khong chia nito,
dac biet 2 chiing AN11 va AQ.7b.

- Dong thoi chiing c¢6 kha nang sinh polysacarit ngoai bao 1a mot dac

diém quy, d6ng goép vao viéc giit do 4m cho dét, ting kha nang hinh thanh
mun cho dat.

Hai ching AN11 va AQ.7b con c6 hoat tinh hoa tan photphat vo co 16.

Céc k&t qua vé x4c dinh lugng polysacarit trong m6i trudng dich thé Ashby
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nuoi lac va hoat tinh phan giai photphat Canxi trong moi truémg thach dia

Geretsen ctia 4 chung Azotobacter duge trinh bay trong bang 4.

Bang 4: Kha nang sinh polysacarit va hoa tan Ca,(PO,), ciia 4 chiing

Azolobacter
Ching | Polysacarit | Dudmg kinh phan gidi Ca,(PO,), cha VK sau 10 ngay
sau3-5 nudi ( D= dudng kinh, don vi: cm)
ngay nudi
, D khuén | D vong phan | Hiéu s6
lac (mg/ml)
lac (D1) giai (D2) D2- D1 Nhan xét
vong phan
ANI1 | 785 2,30 2,69 0,39 giai r
vong phan
AQ7b | 10,01 151 | 196 0,45 giai 16
vong phan
AHH3 | 873 0,60 0,99 0,33 gidi m¢s
SHS8 8,92 kxd
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1.4. Cdc chiing vi khudn déi khdng vi khudn gdy bénh héo xanh ca
chua.

C4c ching vi khudn c6 kha nang d6i khdng bénh héo 14 duge phan lap
tir cdc miu ré ciy lac va ré ca chua thu thap tai Hoa Binh va Hai Duong. Sau
khi phan 1ap va da wyén chon dugce 4 chiing ¢6 hoat tinh (6t nhét dGi khang

vGi cdc chung Ralstonia solanacaerum.

Bang 5: Dac diém hinh thai t& blo, bao tir cda cic ching VSV doi
khing bénh héo xanh ca chua

Ky hiéu chiing Dic diém té bao Pic diém bao tir
T2 Gram +, hinh que nho, don Hinh oval, khong phinh
T8 Gram +, hinh que nho, don Hinh oval, khong phinh
T10 Gram +, hinh que nhd, don | Hinh oval, khong phinh
T11 Gram +, hinh que nho, don Hinh oval, khong phinh

Day 1a cac chling thudc chi Bacillus.

Pé c6 thé dinh ten 16i lodi, chiing 16i dd x4c dinh cdc dauc diém sinh
héa clia 4 ching nay.

Bang 6: Dac diém sinh ho4 ciia cdc chiing Vi khudn d6i khdng vi
khudn gay bénh héo xanh ca chua

Pic diém T2 T8 T10 T11
Katalaza + + + +
Acetoin (VP) + + + +

-
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Thuy phén tinh + + + +
bot

Ureaza - . - -

Po nitrat + + + +
Lén men dudng

Manoza + + + +

Salicine + + + +

Saccharoza + + + +

Vi nhimg dac diém hinh thai va sinh héa clia 4 cht’mé trén, chiing déu
c6 thé thugc todi Bacillus subtilis.
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1.5. Cdc chiing vi khudn doi khdng ndm gdy bénh théi ré cdy trong.

Lua chon tir bd suu tap cdc vi khudn Pseudomonas c6 kha nang khing
nim da dugc Phong Vi sinh vat d4t phan 1ap trong cdc mlu dat va ré cay
trong cta déng bing song Hong, song Cira Long va Tay Nguyeén 4 chiing ¢6
hoat tinh cao dé d6ng g6p tham gia dé tai KC.04.04.

Bang 7: Hoat tinh d6i khdng nfm g4y bénh thoi cb rd cay cla 4 ching

vi khudn
STT Ky hi¢u chiing Kha nang d6i khdng (MT. khoai tay)
F. oxysporum R. solani R. rolfsii
1 Pseudomonas sp.7.1 ++++ ++++ ++++
2 Pseudomonas sp. 9.1 4+ ++++ 4
3 Pseudomonas sp. 9.4 +++ 4+ +++
4 | Pseudomonas sp.F104[; ++++ +++ Kxd

*Chii thich; ++++: khoang c4ch giita mép khuéin lac nfm va vi khudn > 15mm
+++ : khodng cdch giita mép khudn lac nfm va vi khudn > 10mm

kxd: chua xdc dinh

Hai muoi chiing néi trén di duge déng gép vao dé tai KHCN.04.04 dé
lra chon dung cho cdc ché phdm phan vi sinh vat da chiing, chic nang cho
cac loai cay nong lam nghiep trong pham vi ndi dung dé tai.
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2. Cic ching vi khuin dugc sir dung dé lwa chon thanh phan

trong phan VSV cho cay ca chua.

Dua trén cdc két qua nghién cdu co ban vé nhiéu chiing vi khuin ¢d
dinh nito, sinh chét kich thich sinh trudng, phan giai photphat khoé tan, ching
t0i dd chon cac ching Ille, 4g, AN11, RTL1, RTL.2.2, DTL2.2 12 nhitng vi
khudn c6 hoat tinh ¢6 1¢i cho sinh trudmg cla cay ca chua dé dira vio nghién
ctu lya chon. Déng (hdi da so tuyén kha nang d6i khang vi khuén gay bénh
héo xanh clia mot s6 ching Bacillus subtilis, cu6i cing da chon 2 chiing BS
11 va chiing Bs 46(2) 1a cdc chiing 16t nhit. Ching Bsl1 sau 7 ngay nudi ciy
rén moi trudng SPA di cdy chiing vi khudn héo xanh TLa Dwong va T V&
Cudng da tao vong vo khudn v6i dudng kinh (d) =2,78 cm va d = 3, 27cm.
Tuwong ng v6i chung Bs 46(2) 1a cdc s0 liéu v6i chiing TLa Duong: d= 2,43
cm; chiing T V6 Cudng d= 3,10 cm. Mot s6 hoat tinh sinh hoc clia c4c chiing

dua vao lua chon thanh phdn hdn hgp phan VSV dugce trinh bay trong bang 8.

Bang 8: Hoat tinh sinh hoc cha cic chiing vi khuin duoc sir dung dé nghién

ctfu san xudt phan vi sinh da chifc nang cho ca chua.

Ky Co Phan | Sinh [ Sinh | Khing VK héo xanh
hi¢u "Tén phan loai dinh giai | AIA | polysa -

ching nitc | photph | the | ccarit | TL2 | T TV

at Dwon | LaD { Cuting
g 1

Bs46 | Bacillus subtilis kxd kxd | Kxd | kxd + kxd +
(2)

Bsl1 j Bacillus subtilis kxd kxd | kxd | kxd + kxd +
llle | Enterobacter ' + + + + + 0 0}

aerogenes ®
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4g | Enterobacter cloacae + Kxd | kxd | kxd
[CHI]
ANL11 { Azotobacter + Kxd | kxd kxd
chroococcum
RTLI1 | Pseudomonas sp.® kxd + 0 +
RTL2 | Pseudomonas "™ kxd + 4 +
2 Burkholderia "
DTL2 | Achromobaciter™ kxd + + +
2

Burkholderia

Chui thich: kxd: khong xdc dinh, + : cé hoat tinh; O : khong hoat tinh;

(a); dinh loai theo Kit chuin API 20E

(b) dinh loai theo trinh tr 16S- rIRNA
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3. Cong nghé thich img dé san xuit phan vi sinh vat da ching,
chirc nang cho ca chua.

Dua trén co s& cong nghé san xuit cdc ch€ phdm phan vi sinh trén nén
chit mang thanh triing ctia Phong Vi sinh vat d4t phuc vu cho cic loai cay
d4u va lia, chiing toi di img dung vio viéc nghién citu san xuét ché phim
phan vi sinh da ching, da chic nang cho ca chua. Nguyén tic clia quy (rinh
san xudt theo sa d6:

So dd : So dé quy trinh sdn xudt ché phdm vi sinh vdt
trén moi trong x6p thanh trung

Chiing vi sinh vat (riéng ré) MOoi trudmg x6p
( than bn, cdm, trdu, chit dinh
l dudng da, vi lugng)
Nhan giong trén moi trudng Khir tring 1,25 at trong
dich thé, thei gian tuy chiing 2,5 gity
Cay giong theo ty 1& 2%

A

r
Nuoi @ & nhiét do 25°C- 30°C

Y
Kiém tra ch4t lugng

Bdo quan, sir dung




g
%
|

Hinh 2: Nha 1u6i thi nghiém tréng ca chua chéu vai
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4. Bién dong mat do cia cic ching vi khuin trong phan vi sinh

vat da chung theo thoi gian bao quan.

Tdm ching vi khudn duge néu tén trong bang 8 déu dwgc nghic¢n ciu
cdc diéu kién thich hgp dé san xu4t phan vi sinh don ching, dat mat do theo
TCVN 2002. Tiép theo da nghién cftu san xuét cdc ché phdm phan vi sinh
clia timg cip ching bao gém 1 chiing VSV cung c4p ngudn dinh dudng va 1
chling vi khudn d6i khdng bénh héo xanh, cu thé:

Bsll+4g;
Bsl1+ Ille;
Bs 11+ RTL 2.2;

Bsl1+ ANI1
va ché€ phdm hdn hgp 5 ching Bs11+ 4g+ Ille+ RTL2.2+ ANI L.

Két hgp v6i nhiing két qua ciia cic thi nghiém chéu vai trong 2 nam
trudc, giai doan 2003 ching t0i d xay dung 4 tap hop chiing d€ san xu4t ché
phdm da chiing, da chitc nang cho ca chua.

Bang 9 trinh bay k&t qua cha mot trong nhimg dot san xut thir cic
ché phdm da chitc ning cho cay ca chua. Sau 6 thing dugc bao quan & nhidt
d¢ trong phong, cdc miu phan vi sinh vat déu c6 pHgq va pHy,o dao dong tir
6 d¢n 6,8. Riéng d0i vdi cac ching d6i khdng vi khufn héo xanh sau khi cdc
khudn lac da phat trién rd trén moi trudng KingB, cfy ch&m sinh khdi ching
sang dia thach SPA c6 chira vi khudn gay héo xanh. K&t qua cho thay cic
chiing Bsl1 va Bs46(2) trong cdc ché phim vi sinh vat dd bio quan cho dén 6
thdng vn gii¥ boat tinh d6i khdng nhu chiing g6c. Trong suot thdi gian bao
quan & diéu ki¢n trong phong, cdc ch& phdm khong bi nhiém vi sinh vat
khic.
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Béang 9: Bi€n dong mat do cic chiing vi khudn trong phan vi sinh vat theo
thdi gian bao quan.

Théri diém xdc dinh

Mat do vk trong céc ché phm hén hgp chiing { don vj : CFU/ g)

Ille+ DTL2.2+ | 4g + DTL2.2 + 4g + 4g + RTL2.2
mauwentng moi | o ANLL | Bed6(2)+ DTL22+ +Bsll+
truong AN11 Bsil +AN11 ANI1
Saukhi | YGA 6,10. 10 6,20. 10° 6,20. 107 6,20. 107
cay vao
Geretsen 1,30. 10° 1,30. 10 1,30. 10 1,40. 10°
{ban
diu) | Ashby | 5,00. 10° 5,00. 10° 5,00. 10° 5,00. 10°
King B 1,20. 107 1,30. 107 1,20. 107 1,20. 107
YGA |9,70.10° 1,20. 10° 1,60. 10° 1,40. 10°
Sau 0,5 | Geretsen 1,10. 10° 1,40. 10° 190.10° | 2,10.10°
thang
bao Ashby [ 1,70. 10° 1,20. 10 1,00. 10 1,10. 10®
quan
King B 8,70. 10 7,50. 10° 1,10. 10° 1,30. 10°
YGA | 4,30.10° 1,30. 10° 2,70. 10’ 1,90. 10°
Saul | Geretsen 1,60. 10° 1,10. 10° 1,20. 10° 3,80, 10%
thing
bao Ashby | 4,60. 10° 6,50. 10 7,00. 10* 5,00. 10°
quan
King B 5,80. 10° 1,00. 10° 5,00. 10 7,00. 10*
YGA | 1,30.10" 3,30. 10° 4,60. 10° 2,80. 10°
Sau 2 g 9 9 9
| Geretsen 9,60. 10 1,90. 10 2,10. 10 2,70. 10
thdng _
bao Ashby | 5,00. 10° 4,00. 10° 5,00. 10° 4,00. 10°
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qQUAN | King B 1,30. 10° 6,60.10° |  7.80.10° 3,00, 10°
YGA |290.10° 1,80. 10° 1,10. 10° 1,30. 10
Sau3d | Geretsen 3,00. 10° 1,40. 10° 1,70. 10° 2,10. 10"
thing )
bao Ashby | 3,00. 10° 2,10. 10 1,10. 10° 1,03. 10*
quan
King B 1,09. 10° 2,20. 10 3,20. 10 2,80, 10°

Sau 6 thdng bao quan ch€ phdm trong nhiét d¢ phong, mat do cic
chiing vi sinh vat chifa trong d6 vin dat duge 16n hon 108 CFU/ g, dat TCVN

2002.

5. Tac dung cia cac ché phiam phan vi sinh vat lén cay ca chua

trong diéu Kkién chau vai.

Cic két qua thir nghiém téc dung clia phan vi sinh don chiing v hén

hop ching ién sinh trudng ca chua Ba Lan dugc trinh bay trong cédc bang 10,
11, 12 va 13. )

Bang 10. Mot s6 chi tieu sinh truéng clia cay ca chua Ba Lan nhiém ché

phdm VSV tréng chau vai (ciy 44 ngdy wéi, thdng 1 & 2 /2002)

Miu che Chidu cao TB/ | S3la TBfcay | Dairé TB/cay | Trong lugng TB
TT u che cdy (cm) (g/cay)
ohim y g/ cay
1 bC 7,192 £ 0,986 4,132 £ 0,767 2,797 £ 0,955 0,303 + 0,076
2 | ANII 8,738+ 0762 | 4,756 +0,685 | 4,079+0,782 | 0,416+ 0,034
3 | DTL22 | 8944+0898 | 4,684+0758 | 4,750+0,575 | 0,495+ 0,055
4 llle 7,563 + 0,845 4,538 £ 0,765 4,190 £ 0,756 0,339 + (1,045
5 |Honhop3 | 8,505+ 0,761 4,499 + 0,505 2,814+ 0,825 0,402 + 0,067
ching trén

Chii thich: SD - Thi nghié¢m hi¢u qua hon d8i chiing véi mirc y nghia a = 0,05
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Bing 11: Tac dung cha ch€ phdm VSV d6i v6i ciy ca chua Ba Lan
(cay 44 ngay tudi, thi nghiém thang 1 &2/ 2002)

STT % tang do % tang s6 | % tang do % lang
Miu VSV cao cay 14/ cay daird trong lugng
1 ANlI1 21,49 15,11 45,82 37,29
2 PTL2.2 24,36 13,35 69,82 63,39
3 lle 5,16 9,82 49,82 11.86
4 Hon hop 3 18,25 8,38 0,61 32,8
chiing trén

Sau khi nhd cay con dé xdc dinh mot s6 chi tiéu sinh trudng, ching (oi
da ho r& cha miu cay nhim hén hop vi sinh v6i ch€ phdm nay (1g/ chau),
moi chau 1 cay, 1ap lai 7 chau. Sau 102 ngdy, cdc s6 lieu ting so vdi ddi
ching cha ch& phim hép hop VS la: cao cay 19,44%, s6 14 5,59%: trong
lwgng 32,26%, sO hoafcay 95,65%. Riéng r& cdy c6 nhiém hdn hop vi sinh
giam d0 dai ré giam 4,57%, nhung cic ré cAp 2, cip 3 nhidu hon.. Cay thi

nghiém l4 xanh t6t trong khi cay d6i chimg 14 bi iia vang nén khong tiép tuc

theo d6i duge trong diéu kién tréng chau.
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Hinh 3: Thi nghiém ca chua chéau vai b8 sung cac chiing VSV cb
ich giai doan cay non 2002
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Bang 12. Mot s6 chi tidu sinh trudng clia cay ca chua Ba Lan nhiém ch¢
phdm VSV tréng chau vai (cay 45 ngay tudi, thdng 9 & 10 /2002)

ST Miu SGcay | Chiéucao P9 dairé S6 14 TB/ Trong luyng
T séng | cay TB (cm) TB (cm) cly TB (g/cay)

i 4g 23 | 12,86+ 1,854 | 4,70+ 1,001 |6,1041212 | 1,3417+ 0,963
2 Ille 17 8,57+ 1,385 |3,53+0,875 | 5,12+ 1,075 { 0,4918+ 1,082
3 AN11 17 10,87+ 1,642 | 3,65+ 0,956 | 5,124 1,122 | 0,70531 1 (01
4 RTL2.2 10 | 987+2,115 |3,93+0842 | 4,9040,862 | 05180+ 0,412
5 Bs 11 11| 8,83+ 1,473 |2,74+0,545 | 4,69+ 0,765 | 03618+ 0,245
6 | Bsll+4g 30 |1035+ 1,756 | 3,424 0,786 |4,7740756 | 0495340320
7 | Bsll+1le 18 | 10,46+ 1,892 | 2,864 0,642 | 4.61+0,980 | 04956+ 0442
8 | Bsli+ ANII 27 9,94+ 1,765 13,25+0,695 | 4,74+0,852 | 0,52524 0,375
9 Bsll + 9 110,1242,010 | 3,87+0,755 | 4,56+ 0,790 | 0,524+ 0,482

RTL2.2
10 | Hénhops 18 [ 11,17+2.321 | 32140826 | 5,50+ 0851 | 0,7794+ 0,562
chuing
11 | Ddiching 21 | 726+ 1,761 |2,80+£0,764 {3,33+0810 | 02661+ 0,241
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Hinh 5: Thi nghiém ca chua chau vai b8 sung céc chiing VSV ¢
ich giai doan cay ra qua 2002

o chua Ba Lan
4 w2
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Hinh 6: Thi nghiém ca chua chdu vai véi cip chiing va hén hop chiing

VSV kich thich sinh trudng va VK déi khang VK gay héo xanh 2002 ;
2



Bang 13: T4c dung chia cdc ché phdm VSV len tang sinh trudng ca chua

(cay 45 ngay wbi, thang 9 va 10/ 2002)

M4u % tang cao | % tang dai r& | % tang s6 14 ' % tang trong/
cay cay

4g 77,13 67,96 84,08 404,2
Ille 18,04 26,05 53,75 84,82
AN11 49,73 30,25 53,75 165,05
RTL2.2 35,95 40,36 47,15 94,66
Bs 11 21,59 0 22,85 35,97
Bsll +4g 42,:'56 22,14 43,24 86,15
Bsil + Ille 43,25 1,98 38,47 86,25
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Bsll + AN 11 36,98 16,07 42,34 97.37

Bs 11+

RTL2.2 39,39 38.21 36,94 97,07
Hén hop 5

chting 53,86 14,68 65,16 192,90

X&p theo mic do tang trong lugng cla cay , thi tu gidm ddn nhu sau:
4g, hén hgp 5 ching, AN11, Bsl1+ Anll, Bs1i+ RTL2.2, RTL2.2, Bsl 1+
Ille, Bs11+ 4g, Iile, Bs11.

Thi nghiém 1ap lai trong thing 10 va thdng 11 ndm 2002, c¢6 bd sung thém
pban héa hoc N, P, K ciing cho két qua duong tinh twong .

Didu didng chi § 12 ché phdm don chitng 4 g luon tang ning suit vugt
tr6i so v6i cdc mau ch& phdm khéc (tang 404,2% va 233% so v6i doi chimg).

Nam 2003 da ti€n hanh thir nghiém tic dung cla c4c ché phdm vi sinh
vat trong 3 dot: hai dot rén cdy non, giai doan tir khi gico hat dén 40 ngay
tudi va 1 dot tir cdy tréng cAy giong cho t6i khi ¢6 qua (sau khi trong 105
ngdy). Mdi miu ch€ phdm duge 1ap lai trén 20 chau trong 1 dot gico tréng.

Két qua vé hoat tinh d6i khdng bénh héo xanh clia cdc ch¢ phim
dugc trinh bay trén bang 14, 15, 16, 17.
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Bang 14: SO lugng cay ca chua khong bi nhiém bénh héo xanh
Vu Xuan 2003 (cay 40 ngdy téi sau khi gieo hat)

Pit nhiém VK Pat nhiém hén hop 3
T La Duong ching VK gay b¢nh
STT| Mau phan VSV S48 cay Sa cay SO cay S6 cay
moc/ 35 khong moc / 35 khong
hat gieo nhiém hat gico nhi¢m
bénh bénh
1 D6i chimg 33 19 26 10
2 Bs 46 (2) 26 21 19 15
3 RTL1 35 33 32 27
4 IIle + DTL22 + 32 25 27 22
Bs11+ ANI11
5 4g+ DTL2.2+ 23 18 26 24
Bs46(2)+ AN11
6 4g+ DTL2.2+ 30 22 23 19
Bsil+ ANI11
7 4g+ RTL2.2+ 27 24 32 27
Bsli+ ANl

Trong cdc chau tréng hat di nhiém phan vi sinh, c4c chiu nhiém ch¢
phdm Bs 46 (2) c6 ty 1& ndy m4im thap nh4t so v6i d6i chimg, d6 ciing 12 vin
dé cin suy nghi‘ khi sir dung tiép theo. Vi vay néu so s6 cay khong bi nhiém




bénh vdi s6 cay non thi ty 1¢ cay khong nhiém bénh 12 cao, nhung néu so vdi
s6 hat dugc gieo thi ty 1¢ ndy khong kha quan so vdi cdc ch& phdm khic.

Bang_15:-Mifc do han ché bénh héo xanh ca chua ciia cdc ché phdm phan vi

sinh ( Vu Xuan 2003)
MéAu phan VSV % cay khong bi bénh | % cay khong bi bénh
trén 16 dat nhidm VK trén 16 dat nhiém 3
TLa Duong ching gay b¢nh
Doi chiing 57,58 38,46
Bs 46 (2) 80,77 78,95
‘ RTLI 94,29 84,37
N Ille + DTL2.2 + Bsl1 + 78,12 81,48
ANI11
4g + DTL2.2 + Bsd6(2) 78,26 92,31
+ ANI11
4¢ + DTL2.2 + Bsll + 73,33 82,61
ANI11
4g + RTL2.2 + Bsl1 + 88,89 84,85
ANI11

(48]
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Hinh 7: Thi nghiém ca chua chau vai bj nhiém VK gay bénh héo
xanh 2003

Hinh 8: Thi nghiém c& chua chau vai bi nhiém VK gay bénh héo
xanh giai doan thu hoach 2004
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Bang_16: S6 lugng cay ca chua khong bi nhiém bénh héo xanh trong
trong chu vai chita d4t nhiém hdén hop 3 chiing vi khuén gay bénh héo xanh
( Vu Thu va Vu Dong nam 2003)

Vu Thu. Gieo hat giSng Vu bong. Ca chua
Nhat. Cay non 35 ngay T18 sau 105 ngay
wéi) tréng tif cay non
STT M4u ché phdm
S§caymoc/| SO cay 53 cay khong bi héo
140 hat khong bi xanh /20 cay 1rong
héo xanh
1 D6i chimg 125 25 8
2 Ille + DTL2.2 + Bsl1 + 138 68 16
ANi1
3 4g + DTL2.2 + Bs46(2) + 137 65 _ 19
ANI11
4 | 4g + DTL22+Bsll+ 135 58 19
ANI11
5 4g + RTL2.2 + Bsli + 140 58 18
AN11]




Bang 17: Mitc do han ch& bénh héo xanh ca chua clia cdc ché phdm phan vi

sinh (Vu Thu va Vu Dong 2003)
Miu phan VSV % cay khong bi bénh % cdy khong bi bénh
(Vu Thu) - (Vu Dong)

D4 chimg 20,00 40,00

Ille + PTL2.2 + Bsl1 + ANI11 4928 80,00
4g + DTL2.2 + Bsd6(2) + AN11 4745 95,00
4g + DTL.2.2 + Bsl1 + ANI1i 42,96 95,00
4g + RTL2.2 + Bsli + AN11l 41,43 90,00

Sau khi hat ndy mam 13 ngly, bit ddu xu4t hién bénh héo xanh ¢ cic
chau d6i chitng. Theo d&i s6 cay bi héo xanh cho dén khi thu hoach miu.
Céc hat duge gico trén d4t nhiém 3 chang vi khudn gay bénh di bi bénh niang
hon so v6i nhiém 1 ching vi khudn T.La Duong, vi vy nhimg thi nghi¢m
tiép theo da sir dung hdn hop ca 3 chiing gay bénh. Khi thu hoach miu, da
xac dinh cac chi s6: chidu cao cay, s6 14, chiéu dai ré, trong lugng cay, s
cay c6 qu4, tdng trong qua.

Téc dung clia cdc ché phdm phan vi sinh 1én sinh trudng ca chua dugce
trinh by trong cdc bang 18, 19, 20 va 21. C4c ché phdm chita don ching vi
khuén ciing nhu da chliing déu 1am tang chiéu cao va trong lugng trung binh
clia cdc cay ca chua thi nghiém so v§i d6i ching. Bon ch€ phdm da ching
thir nghiém vira ¢6 kha ﬁang lam giam rd rét bénh héo xanh ca chua va tang

sinh trudng, tang kha nang tao qua.
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Bang 18. Chidu cao & trong lugng trung binh clia ca chua tréng chau vai khi
sir dung céc ché& phdm vi sinh vat.
(cay 40 ngay tudi, thf nghiém vu Xuan 2003)

S | Miuché& | Chiéu cao TB/ ciy (cm) Trong lugng TB/ cay (g)
pham

Lodat | Lodat | Lodat | Lodat | Lo dat | Lo dai
1 2 3 1 2 3

1 bC 13,856 | 8,421 | 10,890 | 1,232 { 0,358 | 0,630
0,759 | £1,459 | £1,789 | £0,295 | 10,059 | +0,075

2 {Bs46(2) | 17,858 | 10,829 { 12,960 | 1,874 | 0,657 | 0,944
11,245 | £1,254 | £0,762 | 10,642 | 10,132 | £0,095

3 IIle + 16,738 | 11,972 | 14,040 } 1,995 | 0,792 | 1,214

DTL2.2 + | +1,454 { £0,757 | #2,336 | 10,125 | £0,236 | +0,132
Bsl1+

AN11

4 4g + 16,489 | 10,383 | 12,804 | 1,552 | 0,564 | 0,789

DTL22 +] 10,972 | £1,649 | +1,466 | 0,467 | +0,442 | 40,176
Bs46 (2)

+ ANI11

5 4g + 16,369 | 11,655 | 13,174 | 1,598 | 0,714 | 0,987

DTL22+| +0,988 | £1,162 { +1,479 10,139 | 40,563 | 0,242
Bsll +

AN11




6 4g + 18,850 | 12,896 | 12,790 | 1,791 | 0,788 | 0,759

Bsll+ | +1,320 | £1,232 | £1,295 | 10,658 | 0,239 | +0,324
RTL2.2 +

ANI11

7| RTLI 18,356 | 12,909 | 13,120 | 1,829 | 0,707 | 0815
11,467

Chii thich: Lo dit 1: Ddt khong nhiém bénh, Lo ddt 2: Nhiém VK chiing TLa Duwong, 1.6
ddt 3: Nhiém 3 cluing bénh.

Bang 19: T4c dung cta cdc ché phdm phan vi sinh vat len sinh trudng cay ca
chua 40 ngly tudi trong chau vai
(Vu Xuan 2003)

M4u phan | Ty I¢ tang chidu cao cdy so vGi ddi | Ty I tang trong lugng cay so vdi dai
V8V chimg (%) chimg (%)

Lodat | Lodat | Lod4t3 | Trun | Loddt | Lodat ; Lodat3 | Trung
1 2 ' g 1 2 binh
binh

Bs46(2) | 28,88% | 28,60° | 19,01 | 25,50 | 52,12%" [ 83,52% | 49,84 | 61,84

file + | 20,80° | 42,17° | 28,93% |30.63 | 61,90 | 121,30° | 92,70°® | 91,97
DTL2.2 + D D D
Bsil +
AN1]

4g+ | 19,00° | 23,30° | 17,58% | 19,96 | 26,00%° | 57,54 | 2524 | 36,26
bTL22+| ©° D
Bs46(2) +




ANI11

4g + 18,14° | 38,40° | 20,97 | 2584 | 29,73% | 99.44%° | 56,67°° | 61,95

pIL22 + D D

Bsll +

AN11

4g + 36,04° | 53,145 | 1745% | 35,54 | 4541% {120,115 | 20,48%° | 62,00

RTL2.2 + D D D

Bsll +

AN11

RTLI | 32,48% | 53,30° | 2048% | 35,42 | 48,42% | 9749% | 2937 { 58,43
D D

Clui thich: Lo ddt 1: Dat khong nhiém bénh, Lo ddt 2: Nhiém VK ching TLa Diwong, L
ddt 3: Nliém 3 chiing bénh

SD: Thi nghiém hi¢u qud hon doi chimg voi mitc § nghia a = 0,05

Bing 20. Chiéu cao & trong lugng trung binh cha ca chua tréng chau vai

chita dat nhiém hén hop 3 chiing VK héo xanh dugce sir dung cic

ché€ phdm vi sinh vat( thi nghiém vu Thu + vu Dong 2003)

Ca chua Nhat 40 ngay Cachua T18 sau 105
Méu ché tudi (Vu Thu 2003) ng%(x{, ltjrglognlu ;(?gq[)mn
Chiéucao | Trong lwgng | Chiducao | Trong luong
TB/ cay TB/ cay (g) | TB/cay(cm) | TB/cay(g)
(cm)
bC 9,120 6,561 + 43,960 + 30,251 +
1,528 1,455 2,323 1,987
Ille + DTL2.2 + 12,050 £ 11,89+ 52,784 84942 +
Bsll+ ANI] 1,297 1,453 3,121 2,412
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3| 4g+DTL22+ 11,330 + 9,341 + 54710 % 51,633 ¢
Bsd46 (2) + 1,135 1,767 2,765 2,542
ANi11
4 | 4g+DTL.2.2+ 10,363 + 8,242 + 41972 ¢ 39,081 +
Bsll + AN11 1,315 1,654 2,543 1,956
5| 4g+RTL22+ 10,321 + 7,421 + 51,832+ 41,000 %
Bsll + AN11 1,321 1,898 3,245 1,768

Bang 21: T4c dung cha cdc ché phdm phan vi sinh vat 1én sinh trumg cay ca

chua trong chau vai , nhim hdn hgp 3 ching vi khudn gay bénh héo xanh

Ca chua Nhat 40 ngay Ca chua Ti8 sau 105 ngay trong tir cdy non
wéi ( Vu Déng 2003)
Mau phan (Vu Thu 2003)
VSV J0 tang % tang % tang % tang Sdcaycé | Tong
cao cay so | trong cdy | caocdyso | trong cdy | qua (/20 | TL gua
bC so bC bC so bC cdy) {g)
Ille +
PIL22+ | 13 | 7363 | 2006° | 180,79% 7 475
Bsll +
AN11
4g +
PILZZ+ | o423 | 4242 | 24457 70,68%" 10 290
Bs46(2) +
ANI1
4g +




PTL22 + 13,600 25,570 -4,94 56,23%° 5 208
Bsll +
ANI11]

4g +
RTL2.2 +
Bsll +
ANI11

13,16 13,1150 17,90°° 35,5450 | 15

bC i 0,5

SD: Thi nghiém hiéu qud hon doi cluimg véi mirc y nghta o = 0,05
6. Két qua thir nghiém phan vi sinh vat trén dong ruong.

Cdc ché phdm phan vi sinh vat dd dugc Chi cuc Bao vé thuc vat Hai
Duong (do ky su Nguyén Thi Hong Nhi chiu trich nhiém theo ddi) thir
nghiém trén rudng ca chua, vu Xuan he va Vu Dong nam 2003.

*Vu Xuan he¢ nam 2003 da thir nghiém ch& phdm phan vi sinh val c6
tap hop ching: 4g + RTL2.2:+ Bs11 + ANI11 d6i vdi ca chua trén dicn tich
520 m® tai huyén Gia Loc- Hai Duong. Gi6ng ci chua Trang Nong 129.
Ruong thi nghiém dién tich 520 m?, chia 2 6. Lu6ng rong 1,2m; cao 35 cm;
trong 2 hang/ lubng, tréng so le. Tréng cay hang cich hang 70 cm; cay cich
cay: 40cm. H6 ré cay non bing phan vi sinh vat trudc khi tréng sao cho dat
khoang 107 & bao vi khudn c6 ich/ cay non. Hang tuin theo di céc chi ticu :
cao cay, sO canh, s6 14, chim hoa, chim qua, s6 qua va s6 cay chét vi b¢nh
héo xanh. Thu nang sufit qua thuc t& cubi vu. D6i chimg 1a cdc rugng lién

Ké..

Sau 9 ngay da nhén thiy c6 sy sai khic r5 gitta cay thi nghiém va doi
ching. Cay thi nghiém xanh sdng, dudng kinh cay khoang 4 cm, map hon so
vGi d6i chimg ( 3 cm ), 14 ding, ré to nhiéu hon so véi d6i chimg khoang
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30%. Da tién hanh theo ddi cdc chi tiéu : cao cdy, s0 canh, s0 14, s6 chim

hoa, s6 qua trung binh 10 cay trén mdi ludng thf nghiem theo timg tudn twdi

cho dén khi hét thu hoach qua.

Bang 22: T4c dung cha phan vi sinh vat Ién sinh trudng va nang suét ca chua
trén déng rudng Gia Xuyeén- Gia Loc- Hai Duong

(Vu Xuan he 2003)

Chi tiea trung binh Ruong thi nghiém Ruong d6i chimg
- Ty 1¢ cay bi héo xanh 0,25 0,61
(%) |
- S6 chiim qua / cay 6,0 55
- S& qua / cay 20,5 19,1
- Trong lwong 1 qua| 77 67
(gam)
- Nang sudt 1y thuyét (t4n 48,0 38,6
/ ha)
- Nang sudét thuc thy (tdn / 37,6 : 28,2
ha)

Giong ca chua Trang Nong 129, 12 gi6ng da dugc lwa chon it bi bénh
héo xanh, vi vay ty ¢ bi bénh clia ca rudng thi nghiém 1an rudng d6i ching
rat thdp. Tuy vay rudng thi nghi¢m vin giam rd s& cay héo xanh so vdi ruong
khong ding ché phdm phan VSV. Diéu ddng chd y 13 phan vi sinh vat nhiém
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vao r& c chua di 1am ting nang sudt va ngoai hinh qué ro rét. Nang suat ly
thuy&t da tang 24, 35% vi nang sudt thuc thy da tang 33,33% so vdi doi

chimg.

*Vy Dong nam 2003 d3 tién hinh thi nghi¢m trén gidng ca chua
VN2000 ciia My, tai Humg Dao- T# Ky- Hai Duong, ding 2 ché phdm : CCl
va CC3. Phan vi sinh CC1 1a tap hgp chiing : Ille + DTL2.2 + Bsl1 + AN11
vad CC3 1A tap hop ching: 4g + DTL2.2 + Bsll + AN11. Mbi ruong thi
nghiém c6 di¢n tich 360 m? (chia 1am 8 luGng), dGi ching 2 ludng. Ch¢
phdm CC1 tron 14n vdi phan réc G muc va bén vado gdoc lic trong cay. Con
ché phdm CC3 thi hé tryc ti€p phan vi sinh vat vdo r& cay trudc khi trong.
Két qua ca 2 ruong thi nghiém déu cho nhan xét nhwr sau:

Bang 23: Tac dung clia phan vi sinh vat Ién sinh trudng ci chua trén dong
rugng Himg Dao- Tt Ky- Hai Duong (Vu Dong 2003)

Rudng b6n phan VSV, Doi ching
- Cay nhanh héi xanh -Cay lau héi xanh.
-Than cay map hon -Than cy nho.
-L4 mu xanh sdng, béng. -Lﬁ xanh den xin.
-Cay phan canh sém. -Phan canh mudn
-Hoa nd déu. -Hoa né lai rai.
-Dai hoa to hon. : -Pai hoa nhd hon,
-Ty 1¢ dau qua cao hon tr 7% - 10% | -Ty l¢ dau qué'l;.'kém
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Hinh 9: Thi nghiém ddng rudng tai Gia Xuyén - Gia Loc
Hai Duong 2003

>

Hinh 9: Thi nghiém ddng ruéng tai Gia Xuyén - Gia Léc
Hai Duong 2003
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Cén bo thuc hien thi nghiém cho nhan xét 12 ché phdm s0 3 16t hon
CC1 vi cay phat trién khoé hon va déu hon. Nhung ching toi nghi d6 1a ket
qua cha viec hé tryc ti€p vao ré cay non trude khi tréng s€ cho hi¢u qua (0t
hon 12 tron vao phan u.

. KET LUAN VA B NGHI
P& i nhdnh da thyc hién nghiém chinh no0i dung ciia hop dong vai
Chi nhiém dé tai KHCN.04.04 :

-Da d6ng gép cho dé ai 20 ching vi sinh vat ¢6 hoat tinh 161. Mot s0
chiing da ducgc dua vdo sir dung trong quy trinh cong ngh¢ san xudl phan vi

sinh da ching, da chic nang cho mot s§ cAy nong, 1am nghiép c6 hiéu qua.

-Hien nay da hoan thién quy trinh sin xuét 6n dinh ch¢ phdm phan vi
sinh vat da chiing, chifc nang cho ca chua. Cic ché phdm dam bao mat do vi
sinh vat va hoat tinh cla VSV theo TCVN - 2002 trong 6 thang bao quan &
nhiét d§ trong phong.

-Phan vi sinh vat da dugc thir nghiém tac dung lén ’% giong ¢ chua Ha
Lan HN 512- F1, Nhat VL- 805- F1, T18 (Vién Di truyén NNVN) trong di¢u
kién chiu vai chira d4t nhiém t4p hgp 3 chiing vi khudn gay héo xanh cho két
qua t6t. Cac ché phdm phan vi sinh vat ting kha nang chdng chiu bénh héo
xanh rd. Cic chau doi chitng chi s6ng sét tr 20% dén 40% , trong khi cic
chau c6 sir dung phan bén vi sinh vat di tang s6 lugng cay sOng [én tir 41%
dén 95%. Dong thoi tang sinh trudng cdy, ting sinh khoi cay tir 19,96% Gi
180,9% tuy thdi vu va giong cay, loai phan VSV.

- Thi nghi¢ém 2 vu Xuan he v Dong nam 2003 trén 2 gitng ci chua
Trang Nong 129 va VN 2000 ( My) tai déng ruong Hai Duong cho k&t qua
phit hgp véi thi nghiém trong chau vai. H6 ré ca chua hodc trOn vao phan hiru
co bén goc cay da 1am ca chua bén ré nhanh, tang sinh trudng cay va ning
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sult qua trén 24%. Ngoai ra, nong dan & Hai Duong da sir dung thir ¢he
phim nay cho ci chua véi dién tich 3 ha déu cho két qua tot.

- D& nghi Ban Chii nhiém dé tai c6 thé maketing gitp cho dé (ai nhdnh
trién khai san phdm trén dién réng trong thdi gian tiép theo.
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Phu luc
BAN TU DPANH GIA
v£ TINH HINH THUC HIEN VA NHUNG PONG GOP MOI CUA
NHANH PE TAI

1. Tén nhénh dé tai: Phong Vi sinh vat D4t- Vién Cong ngh¢ Sinh hoc

2. Chi nhiém nhanh dé tai: NCVC. TS. Nguyé&n Thi Phuong Chi

3¢Co quan chi tri nhanh dé tai: Vien Cong nghé Sinh hoc- VKH&CNVN
4. Thoi gian thire hién: tr 1/ 10 /2001 d&n 31/ 12/ 2003 (theo 3 Hop déng)

5. Téng kinh phf : 265.000.000d (hai trim sdu muoi lam tri¢u déng chin)
Trong d6 kinh phi tir NSNN ; 265 tri¢u dong.

6. Tinh hinh thuc hién nhanh dé tai so véi hgp dong

6.1. V& mitc 40 hoan thanh cong viéc: D4 tai d3 hoan thanh vugt mic yéu
céu trong cic hgp dong.Ching toi dd hoan thién qui trinh san xuét phan VSV
da chiing da chitc nang quy mo pilot, cong sust c6 thé dép tmg cho khoidng
25 ha cay tréng/ ngdy. Ché€ phdm d thir nghiém trén dién rong hang chuc ha
cho ca chua va bép cai, dua hiu tai Hai Duong.

6,2. V& cic yéu clu khoa hoc va chi tieu co ban clia cdc san phdm
KHCN:

- Céc chiing gi6ng déng gép cho dé tai c6 hoat tinh t6t. Do d6 da dugc sir
dung c6 két qua trong c4c ch& phdm phan VSV clia cdc dé tai nhanh khac
(theo bdo cédo ciia chil nhiém dé tai tai Hoi nghi CNSH toan quéc 14n 2 nam
2003 tai Handi, bdo cdo s6 1.0.13, tr. 127- 131)

- Céc ch& phdm phan VSV da ching da chdc ning cho ciy ci chua trén
nén chit mang thanh tring dat yéu cu theo TCVN- 2002, bao quan hon 3
thdng trong nhi¢t d0 trong phong.

6.3. V& tién 40 thuc hién : Thuc hién theo ding ti€n do chia céc hop
déng do Chi nhiém dé i giao.

7. Vé nhitng déng gép mdi cia nhanh dé tai:

Trén co s& so sanh v6i nhimmg thong tin da dugc cong bd trén cac 4n pham
trong v ngodi nuéc dén thoi diém két thdc nhdnh dé @i, nhanh d& @i c6
nhitng diém méi sau: |

7.1. V& giai phdp KH&CN: Cong nghé thich ¢ng dé sin xuét phan
VSV da chifc nang cho ca chua bing lén men VSV trén moi trudng x6p vdi
cd chat chi yéu 1a than bin vo tring.

71.2.Vé& phuong phép nghién ctu: Dua trén nhitng k&t qua nghién ciu
sau vé cac diac diém sinh hoc cha cdc ching VSV (bing cdc phuong phip
VSV hoc thong thudng va hién dai) nén di c6 co s& khoa hoc co ban dé bao



quan gidng, xay dung moi trudng nhan gidng, moi trudng lén men xdp. Nho
vay quy trinh san xu4t 6n dinh va gi4 thanh ha.

7.3.Nhitng déng g6p mdi khic: -Chon lya duge cdc chiing thich hgp dé
tao cdc hdn hop chling tir cdc chiing phan 14p tai VN dé 1am ching sén trong
cong nghé san xudt phan VSV da chung, da chic ndng cho cay ca chua.
Bang cédc phuong phdp phan loai VSV theo API 20E , 20 API NE va phuong
phédp doc trinh tr gen 16S- rARN cia céc ching da phan loai cdc chiing dugc
sir dung, dong thdi ciing nhan thiy cdc chung phan 14p tai VN c¢6 nhidu dac
diém quy khong hodn todn tring véi cic dic diém cla cic ching dién hinh
clia cdc loai, hy vong nghién ciu sau hon nifa sé thudc nhitng lodi madi.

-Trong s0 céc ching duge ding, c6 mot s§ chiing c6 dong thoi nhiéu
hoat tinh quy. Thi du ching Ille c6 c4c kha niang: c¢6 dinh nito hoi sinh, sinh
AIA, phan giai photphat khé tan, khdng 3 loai ndm F. oxysporum,
Rhizoctonia solani, Phytophtora sp. Cac ching RTLI1, DTL2.2; DTL2.2 vira
c6 kha ning hoa tan photphat, lai c6 kha nang d6i khdng chiing gy bénh héo
xanh, doi khang 3 loai n4m hai ciy néu & trén.

8. Két qua dao tao: 3 hoc vién dang 1am luan 4n thac si.

1 nghién ciru sinh da bdo vé luin 4n ti€n si (xudt sic):

Teén ludn 4n: “Nghién ciu, lya chon va xdc dinh ddc diém sinh hoc
ca mot s6 chitng vi khudn cé khd ndng phdn gidi photphat khé tan”

CHU NHIEM NWAI
b

TS. Nguyén Thi Phuong Chi
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VIEN CONG NGHE SINH HOC
PHONG VI SINH VAT PHAN TU

BAO CAO KHOA HOC PE TAI NHANH

Tén dé tai nhdnh:
NGHIEN CUU SAN XUAT PHAN BON VI SINH VAT

DA CHUNG CHUC NANG CHO CAY CONG NGHIEP
(CA PHE, BONG) O QUY MO PILOT

Chi tri TS. Pham Viét Cudng
Thugc dé tai, md s6: KC 04-04

Ha Noi - 2004




I. TONG QUAN

Tay nguyén 1a ving sinh thai c¢6 khi hau va dat dai rdt phd hgp cho
cdy cong nghiép, dic biét 1a cay ca phe, cay bong vai. Trong thap nién qua
cdy ca phé phat trién manh, 12 cAy hang ho4 xu4t khdu ding thit 2 sau lda
gao vdi dién tich di 1én tGi 350.000 ha. Cay bodng vai da trd thanh cay cong
nghiép quan trong, dugc tréng khip noi, dic biét & viing duyén hai Mién
Trung, Tay Nguyén va viing nii phia Bic. Cay bong cang ngay cang khéing
dinh vai trd quan trong clia minh trong sy phét trién kinh t€ xa hoi cha d4t
nudce. Dién tich tréng bong ca nudc dang c6 khoang 27.000 ha va m& rong
dén nam 2005 12 115.000 ha va nim 2010 1a 230.000 ha. Nhimng nghién
ctru vé phan bon cho ciy ca phé va cay bong da dugce thyc hién trong nhitng
nidm gin day, nhung chi tap trung vao cic yé€u t§ da va trung lugng, viéc
nghién citu ch€ phdm phéan bén VSV da chiing chitc nang cho loai cay tréng
néi chung ciing nhu cho cay bong vai va cay ca phé néi rieng méi bit ddu .
V6i nhiém vu clia dé tai KC 04-04 ching t6i ti€n hanh xay dung cong nghe
san xudt phan bén VS da chiing chiic niang cho hai loai cdy tréng trén vdi
cdc ching VSV d6i khéng, c6 dinh dam, sinh tdng hgp IAA va phan gii
1an phii hgp véi viing sinh théi cla ching.

1.1Vi sinh déi khiang

Hang loat c4c loai bénh & cay tréng déu bét nguén tir vi sinh vat, dién
hinh nhu cic loai bénh héo vang va héo xanh & khoat tay, ca chua, do vi
khuén, nfm gAy ra. Trong s6 24 bénh lda & Viet Nam, ¢6 t6i 13 bénh c¢6
ngudén goéc tir ndm, chi yéu 13 bénh dao 6n (Pyricularia grisea), khd vin
{(Rhizoctonia solani) va th6i thén, thoi ré (Fusarium oxysporum). Bénh do ndm
Fusarium oxysporum gy thiét hai ning né cho cay trong, chiém tGi 83%
(theo OU,1972). Dic biét Fusarium oxysporum gay bénh vang 14 théi ré cho
cdy ca phé va cay bong & Tay nguyén va ving duyén hai mién Trung.

Thé ky 21, khoa hoc k¥ thuat va cong nghiép hién dai phét trién nhanh
chéng, mdy mdéce, phiin hod hoc, thudc trir ¢ dugc sit dung véi s6 lugng I6n
trong san xudt nong nghiép da nang cao nang suét cdy tréng, nhung déng thdi
cling gay 0 nhiém moi trudng, dat dai bac mau, 1am chét céc sinh vat c6 ich,
1am tang kha néng khéng thudc cla sinh vat gay hai, k&t qua 13 viéc san xudt
nong nghiép roi vao tinh trang khé khin.



Dé giam t6i mitc thap nhat hau qua x4u do phuong phip hod hoc mang
lai, déng thoi 1am ting hiéu qua kiém sodt, dan t6i tiéu diét bénh do ndm gay
ra cho cay tréng, cic nha khoa hoc dang chi ¥ dén ngudn tai nguyén vi sinh
vat c6 ich trong viéc bdo vé moi trudng sinh thdi. Phuong phép sit dung vi sinh
vat trong bao vé moi trudng khong nhimg mang lai hiéu qua cao, an toan, san
phdm thu hoach khéng &nh hudng t6i ngudi st dung, c6 1gi cho can bing sinh
thdi, ma con giam phdn 16n lugng thudc hod hoc sir dung. Viét nam 13 mot
nudc ndm trong khu vic ¢é khi hau nhiét d6i gi6 mia, véi dic trung khi hau
néng 4m, lugng mua hang niam lon, 13 diéu kién thuin 1gi cho céc vi sinh vat
ma dién hinh 12 ndm blng phét, gy hai cho cdy tréng, din dén tén thét 16n
cho san xuit nong nghiép. M&i nam chi phi trong viéc phong, trir bénh cay 1a
rit cao ma phdn 16n 12 sir dung thuéc hod hoc. Trén thyuc t€ phuong phdp nay
¢6 hiéu qua tic thdi nhung néu st dung 1au dai s€ din dén tinh trang thodi hoi
dat va khang thuéc clia cdc ngudn bénh. Vi vay, bién phép sir dung vi sinh vat
d&i khing sé& 12 mét trong nhitng giai phdp thiét thuc d€ cé6 mot nén san xuAt
néng nghiép bén vitng.Viéc phan lap, tuyén chon va dinh loai c4c vi sinh vat
nay la muc tiéu quan trong ddu tién khi mudén sir dung chiing trong thuc té.

Chi Fusarium bao gém trén 20 loai, trong d6 loai Fusarium oxysporum
1a loai phd bién va ciing 1a loai gay bénh nguy hiém & thuc vat, trong s6 céc
loai bénh cay thi bénh do ndm chiém t6i 83 %, Fusarium oxysporum gy ra
hién tuong tic mach din cha cay va cling 1a nguyén nhan truc ti€p clia bénh
théi than, thdi d& & mot s6 cay rau qua, cay luong thuc va cay cong nghiép
nhu : Ca chua, khoai tay, bong, ho tiéu, ca phé... bénh it khi xudt hién s6m ma
thuong gay hai manh nhét vao giita giai doan sinh trudng ctia cdy. Do dic
diém va tinh chét gay bénh nguy hiém clia Fusarium oxysporum nén rt khé
kiém so4t va tiéu diét bing phuong phdp don 1é ma chi c6 thé két hgp mot s
bién phdp dé kiém sodt dugc bénh, tuy nhién bién phép niy c6 hiéu qua ngay
titc thdi nhung lai ¢6 nhiéu nhuge di€ém dé6 1a kich thich sy khéng thudc cla
tAc nhan giy bénh, _

Bién phédp hitu hiéu dé phong trir cic bénh do ndm gay ra Ia viéc sir
dung cdc chung vi sinh vat c6 kha ning ngin can hoic tiéu diét ching, Pay la
bién phdp gép phdn thay th€ c4c phwong phdp hod hoc trong kiém sodt bénh
cay trng, viéc st dung vi sinh vat d6i khiang dé han ch€ va loai trir ndm gay
bénh ngay cang dugc nhiéu nudc trén th€ gidi sir dung rong rii, & Viét nam



hién nay ciing d3 ¢ mot s§ cdc nha khoa hoc da va dang tap trung khai thac
kha nidng tiém tang ctia cic yéu (& ty nhién nay. Mot s6 ching vi sinh vat
trong tu nhién ¢6 kha nang sinh téng hop enzim 2,4 - diacetylphloroglucinol.
Enzim nady c6 tic dung tiéu diét va ngin can sy phat trién cha Fusarium
oxysporum. Ngoai kha ning sinh enzim vi sinh vat cdn c6 kha ning tiét mot
s6 chat kich thich sinh trudng nhu IAA, phin gidi lan khé tan, c@ dinh
dam.....c6 tac dung kich thich cAy tréng phat trién ting ning xu4t, bd xung céc
y&u t& vi lugng da lugng, cdc chat dinh dudng cho cay tréng diéu nay di dugce
chitng minh thong qua cac thi nghiém vd&i ndm Fusarium oxysporum khi 1ay
nhiém chiing trén cay tréng, sau d6 dugc sir 1y bang vi sinh vat d6i khang.

2.2 Vi sinh vat sinh tong hop IAA.

Thuc vat sir dung mot s6 hoocmon dé diéu chinh qu4 trinh sinh trudng
va phat trién cta minh, trong d6 nhém hoocmon goi 12 auxin ndi sinh dugc
im thdy hdu hét & c4c loai. Mot trong nhitng auxin phé bién nh4t 12 axit indol
axetic (IAA). Bén canh thuc vat, nhiéu vi sinh vat dac biét 1 cc vi sinh vat
dat va viing ré thyc vat bao gédm céc vi khudn biéu sinh, vi khudn gay bénh
cho thyc vat va vi khudn kich thich sinh trudng thuc vat ciing c¢6 kha ning sinh
téng hop IAA. O méi loai vi khudn tén tai cdc con dudng sinh téng hop IAA

khdic nhau.

Viéc nghién ciu khé ning sinh téng hop IAA cha vi sinh vat 14t c6 ¥
nghia trong viéc phdt trién mot nén nong nghiép bén ving. Cic ching vi
khudn sinh IAA thudng dugc dua vao phan bén vi sinh dé phuc vu san xuét
nong nghiép. St dung cic vi khudn khong gay bénh va c6 kha ning sinh téng
hgp auxin cé tdc dung kich thich sinh trudng cho cay tréng dic biét c6 ¥
nghia trong viéc tao ré.

2.3 Vi sinh phan gii photphat khé tan

Photpho trong d4t thudng & dang lién két hitu co nhu phytin vi céc din
xudt cia né, ¢6 do hoa tan va chuyén dong thap. Phén 16n phan photphat vé co
bén vao dﬁt nhanh chéng bi c¢§ dinh, tao thanh dang khong tan va cay khong
st dung dugc. Lugng photphit thmé tan thong thudng chiém 95-99%



photphdt téng s6, vi vay viéc gidi phéng dang photphét khé tan (hitu co hoic
v6 co) va bi c¢d dinh 1a mot huéng quan trong dé€ tang lugng photpho d& sk
dung trong dat. R4t nhiéu vi sinh vat dt c6 kha ning chuyén ho4 ca photpho
vO co va hitu co thanh dang hoa tan, tao ngudn dinh dudng qui gid cho cay
tréng. Trén thé gidi ciing nhu & Viét nam da c¢6 mot s6 nghién citu vé vi sinh
vat phan giai photphit vé co khé tan vi anh hudng cla ching d6i véi cay
tréng. Cic nghién ctu cho thdy axit hitu co dugce vi sinh vat tiét ra moi trudng
12 tdc nhan chi y&u phan gidi photphat khé tan. Ngoai ra, mot s6 vi sinh vat
phan giai photphéat khé tan nh® sinh ra CO,, H,S, axit khodng hodc céc axit
chelating oxo tir dudng.... |

Trong nhitng nam gin day, vi sinh vat phan gidi photphat khé tan da
duoc sir dung dé€ san xuét phan bén vi sinh. Nhdm tuyén chon duoc cic chiing
vi khuin ¢6 hoat tinh cao, khong doc déng thdi c6 kha nang sinh téng hgp
IAA, chiing t6i d3 phan lap tir cic miu d4t, ré cay khdc nhau cdc ching vi
khuén phan giai Ca, (PO,), c6 tiém ning skt dung trong thuc t&.

2.4 Vi sinh ¢6 dinh dam

Co rét nhiéu loai vi khudn c6 ich dugc tim thdy & vang r&, trén ré va
than cua lda, lia mi, ngd, mia va c4c loai cay hoa thao khic. Sy quan tAm dén
cdc loai vi khudn ving ré thdi gian gin day ting manh do kh ning sir dung
chiing nhu moét loai phan sinh hoc. Mt s6 tic gia cho ring hiéu ung kich
thich sy phat trién cdy 1a do qua trinh ¢6 dinh nito sinh hoc va su tao
phytohormon, Iam cho ré cay phét trién, nhu vay qud trinh hdp thy nudc va
cdc chét dinh dudng c6 hiéu qua va két qua 13 su phat trién clia cay t6t hon. Vi

khudn c6 dinh nito séng tr do thudc cic chi Azotobacter, Acetobacter,

Azospirillum, Azoara.ts, Enterobacter va Herbaspirilum thudng s6ng & viing
ré cla cic cay trong.

- Céc loai cay tréng déu dodi hoi mot lugng phan ddy da va can d6i cho sy
sinh tm&ng va phdt trién va phan hod hoc di dip tng duoc yéu cdu d6. Cic
loai phan bén sir dung trong noéng nghiép gém c6 cic nguyén t6 nito va
photpho, néi chung nguén dinh dudng ndy dugc phan b trong dat tréng
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nhung cay kho hip thu néu khong c6 sy tham gia cha vi sinh vat dat. Mat
khéc, gia clia phan hod hoc trong d6i cao va khi duge sit dung 1au dai ching
s€ gdy thoai hod d4t tréng. Vi vy, cdc nha khoa hoc va dic biét 1a cdc nha
cong nghé sinh hoc trong khi ¢6 ging giam gid thanh phan bén, di sir dung
c4c chi vi khudn khidc nhau duge phan I4p tir ddt & dang phén sinh hoc dé giam
lugng phan hod hoc, cai thién va ting d6 phi nhiéu cla d4t. Trong thoi gian gn
day ¢ nudc ta, phan bén vi sinh c¢8 dinh dam da didn dugc sir dung moét phdn
nao thay thé€ cho phin bén hod hoc- mot trong nhitng tic nhan gay 6 nhiém
moi trudng. Diéu ndy di cii thién ddng ké méi trudng dat va ting ning suét
cdy trong.

Dé thyc hién dé tai ching t6i dd phan lap, tuyén chon, x4c dinh tinh
chit, doc trinh tr gen 16S ARN riboxom dé dinh loai dén loai cia mot s6
chung vi sinh vat ¢6 kha ning khiang Fusarium oxysporum, c6 dinh N,, phan
gidi 1an va sinh téng hop IAA phil hgp v6i vang sinh thai cho hai loai cay
trong 1a ca phé va bdng. Nghién cifu hoat tinh, quy trinh cong nghé, tao ch&
phdm va danh gid hiéu lyc 1én hai d6i tugng cay tréng trén.



II. PHUONG PHAP NGHIEN CUU

2.1. Nguyeén liéu

2.1.1. Vi sinh vdt: Cic ching vi sinh vat da dugc phan 1ap tix dat réng &
khu viec Ha Noi, Tay nguyén, Ninh thu4n va nhan tir vién BVTV, VKHNNVN

2.1.2. Cdc méi truong phdn ldp:

. D6i véi vi sinh phan giai lan: MT Geretsen(g/1): (NH,),50,:0,5;
NaCl: 0,2; Glucoza: 10; Ca,;(PO,),: 5; Vi lugng: 1 ml; aga: 18. PH: 7-7,2.

. P61 v6i vi sinh c6 dinh dam: MT Ashby(g/l): Glucoza: 20;
K,HPO,: 0,5; MgSO,: 0,2; FeSO,: 1 ml (dung dich 1%); CaCO,: 5; MnSO,.
4H,0: 1 ml (dung dich %); Vi lugng: 1ml; aga:18. pH 7,6-8.

o Hoat tinh khing nim dugc xac dinh in vitro trén moéi trudng

thach Waksman (WA : pepton-5g; glucoza-10g; cao thit-3g; NaCl-5g; thacli—
20g; nudc cat-11it).

* Cdac méi truong va dung dich khac

2.1.3 Méi truomg

. Moéi truong LB (g/1): Tripton: 10; NaCl: 5; Cao ndm men: 10. pH
7,4. Moi truong dac thém 18g aga.

. Dung dich vi lugng (g/1): H;BO,: 5; (NH,),Mo0O,: 5, KS: 0,5;
NaBr: 0,5; ZnSO,.7H,0: 0,2; AL,(SO,);: 0,3.

. Moi trudng MPB: Pepton (g/1): 10, NaCl: 5; Cao thit: 5; pH: 7.

° Moi truong OF aga (g/1): NaCl:5; K,HPO,: 3; Bromothymol blue:
0,03; Trypton: 2; Glucoza: 1(b8 sung sau); aga:9; pH 7.

. Mot trudmg Simmon’s xitrat aga (g/1): MgSO,: 0,2; NH,H,S0,: 1;
K,HPO,: 1, Natri xitrat: 2; NaCl: 5; Bromothymol blue: 0,03; Aga: 18; pH 7

* Moi trudng cazein aga (g/l): Cao thit: 3, trypton: 5; cazein: 10;
aga: 18. pH7

e Moi trudng tinh bot aga (g/1): trypton: 10; cao men: 10; K,HPO,;:
5; tinh bt tan: 3; aga: 18; pH7. '



e Moi trudng gelatin (g/1): Cao thit: 3, trypfon: 5, gelatin: 40; pH 7.

e M6i trudng t6i thidu (g/): (NH,),S0,:2; K;HPO,:14; KH,PO,: 6; natri
xitrat: 1; MgSO,.7H,0: 0,2; 10 ml MnCl, 0,001 M (Khir tring riéng); aga: 18; pH7

¢ Moi trudmg khir nitrat (g/1): Casitone: 10 ; cao men: 3; Kali nitrat: 2; pH 7,1.

e Moi trudng MS ding nudi cdy in vitro.

Céc moi trudng déu dugc khir tring & 0,8 atm trong 30 phuit.

2.14. Dung dich

e Dung dich diing trong tdich ADN téng s6: Pém TE pHS8 (Tris-Cl:
10mM, pH8; EDTA 1 mM pH8). SDS: 10%. NaCl 5M. CTAB/ NaCl
(CTAB: 10%; NaCl 0,7M. Hoa 4,1g NaCl trong 80 ml H,O va thém tir tir
10g CTAB trong khi vira dun vira khudy. Din H,0 dén 100 ml. Phenol:
chloroform: isoamyl alchohol 25:24:1. chloroform: isoamyl alchohol 24:1).
C6n tuyét d6i. Con 70%. Natri axetat 3M pH 5,2.

¢ Dung dich diing trong tdich ADN plasmit: Bém TE-ARNaza pH8
(Iml d¢ém TE + 10 ul ARN-aza 2%). Sol I (glucoza: 50mM; Tris-Cl pHS:
25mM; EDTA pH8: 10mM. Khir tring dung dich & 0,5 atm trong 15 phuit,
gitt lanh). Sol II (NaOH: 0,2 N; SDS: 1%. Pha md&i trudc khi st dung). Sol
III (Kali axetat SM: 60ml; axit axetic: 11,5ml; H,O: 28,5ml). Chloroform:
isoamyl alchohol 24:1. Cén tuyét d6i. Cén 70%. Natri axetat 3M pH7.

e Dung dich dung trong phan tng Salkowski’s: Thudc thir
Salkowski’s (150 ml H,SO, dic, 7,5 ml FeCl,, 250 ml H,0).

¢ Dung dich diing trong nhudém gram: Dung dich tim két tinh: Hoa
1 thé tich tim két tinh ( 20g/100 ml c6n) trong 4 thé tich amonium oxalat
1%, dun nhe dén khi tan, loc. Dung dich Lugol (g): I6t tinh thé: 1 (nghién
trude trong c6i xif); KI: 2; H,0: 100 ml. Dung djch Safranin: Hoa 100 ml
safranin (2,5 g/100 ml c6n) trong 1 lit nudc.



e Cic dung dich duong 20%: Glucoza, Saccaroza, Xycloza,

Manitol, Lactoza.
¢ Dung dich Tryptophan 1%.

e Dung dich Trommsdorf’s: thém tix tir vd khudy déu lién tuc 100
ml ZnCl, 20% dun s6i vao 150 mt H,O chifa 4 g tinh bdt, ti€p tuc dun néng
cho dén khi tinh bt tan.

2.1.5. Cdp méi 16S ARN riboxom dugc thiét k€ dua trén trinh ty bao
thh ctia doan gen 16S ARN riboxom & E.coli ¢6 trinh tu nhu sau:

Primer 1: AGAGTTTGAT CATGGCTCA

Primer 2: AAGGAGGTGA TCCAGCC

2.1.6. B TA cloning kit cia hdng Invitrogen.

Bo kit gdm cdc thanh phén diing cho qud trinh tich dong: vecto TM da
mo vong ¢é ddu dinh timin, enzim ligaza, dém cho ligaza, t€ bao kha bi€n

DHS5a chiing TOF10F, méi trudng SOC.,

2.1.4. B¢ kit tinh sach ADN plasmit ctia hdng QIAGEN: G6m dém
P1, dém P2, dém N3, dém PB, dém PE dém EB, ARN-aza, 6ng thu mAu.

2.2 Phuong phap

2.2.1 - Phuong phap phan 1ap bing méi tritong dic hiéu.

2.2.2 - Phuong phdp ddnh gia c4c dic di€ém sinh héa bing kit, kinh hién
vi va cdc loai thudc thit.

2.2.3 -Phuong phédp do hoat tinh khir axetylen trén mdy sic ki khi
Chromatopac C-R3A, dé x4c dinh kha nang sinh téng hop N

2.2.4 - Phuong phap x4c dinh IAA theo Salkowski’s

2.2.5 - Phuong phép dién di ADN -

2.2.6 - Phuong phdp phén loai hoc phén tir bing gidi trinh tir gen 16S ARN
ribosom, 18S ARN ribosom va so sdnh theo chuong trinh phdn mém Fasta

~ 2.2.7 - Phuong phap d4nh gi4 in vitro d6i v6i cdy tréng

2.2.8 - Phuong phdp ddnh gid khao nghiém ngoai déng rudng vdi cay ca

phé va ciy bong. ‘



1. KET QUA NGHIEN CUU

3.1 Phan lap céc chung vi sinh vat

3.1.1 Phdn ldp va tuyén chon vi khudn phdn huy P khé tan

D3 phan 1ap duoc 80 ching vi khudn tir nhiéu miu dat khic nhau c6
kha nang phan giai P kho tan trén moi trudng Geretsen, trong d6 24 ching c6
vong phan giai tir 11-24mm ( chi€ém 30%), 34 ching c6 vong phan gidi tir 6-
10mm (chi€m 42,5%) va 22 chiing c6 vong phan gidi < Smm (chi€ém 27,5%).
Mot s6 tinh chit clia cdc ching phan 14p dugc trén bang 1. Mot sd tinh chét
cta 24 ching c6 hoat tinh cao d3 dugc nghién citu. Trong s& cdc ching nay,
10 ching c6 Gram (+), s6 c¢dn lai Gram (-), t€ bao hinh que ngin hoic dai,
dimg don hoidc doi. T4t ca cic chiing nghién citu déu c6 catalaza duong tinh va
khong c6 hoat tinh CMC-aza, proteaza. D3 so bd dinh loai 3 ching (Gel2,
Ge23, Ge71) thudc chi Pseudomonas, 2 ching (Gel6, Ge 67) thuoc chi
Bacillus va 1 chung (Ge39) thudc chi Achromobacter.

3.1.2 Phdn ldp va tuyén chon chiing vi khudn c6 dinh N, tu do va
sinh tong hop IAA

Tit cic méu dat khdc nhau di tuyén chon duge 25 chiing vi khudn c6
hoat tinh ¢6 dinh N, trén moi trudng Ashby. Da nghién ctru cdc tinh chét sinh
1y, sinh hod cha c4c chiing phan 1ap dugc va x4c dinh hoat tinh cla chiing theo
phuong phdp sic ky khi kha nang khir axetylen thanh etylen clia hé enzym
nitrogenaza clia vi khudn. Két qud nhén dugc cho thdy trong s6 21 ching
nghién cu 10 chiing c¢6 Gram (+) va 11 chiing ¢c6 Gram (-). T€ bao clia cic
ching phan 1ap rdt da dang: hinh que, hinh cdu hodc elip. Hoat tinh
nitrogenaza cua 5 ching nghiéns ctu dao ddng trong khoang 1,5 dén 2,5uM
C,H, /ml.gi¢. D2 dinh loai 3 ching (as2, as 7, as 10) dén chi azotobacter va 2
chiing (as 5, as 12) dén chi Bacillus. Hai chiing trong nhém cé kha ndng c&
dinh dam as4(Pseudomonas nitroreducens), va as10 c6 kha nidng sinh téng
hop IAA trong mai trong c6 bé sung Tryptophan.

3.1.3 Tuyén chon chiing déi khdng vdéi Fusarium oxysporum va
Ralstonia solanacearum,

Pé xic dinh kha niang khang ndm cia cic chling vi ndm, chiing 16i st
dung phuong phép ¢4y vach vuong géc. Kha nang khang ndm cta céc ching
vi khudn dugc dénh gid sau khi ching vi khudn va nfm dugc cdy trén ciing
moi trudng va sau 7 ngly quan sét su phat trién khudn ty cia ndm. D3 chon
dugc hai ching ndm khing F. oxysporum giy bénh thdi ré ca phé va tiéu,
phan 14p tir d4t ré cay ca phé & Déc lic va so bo dinh loai dén chi Gliocladium
va Trichoderma, hai ching vi ndm khac (Metarhizium va Beauveria) c6 kha
ning diét con tring vA m&i. Ngoai ra dd chon duge 2 ching vi khudn khéng
t6t F. oxysporum va Ralstonia solanacearum (thudc chi Bacillus), 8 chung



kh4c c6 hoat tinh khang nhung y&u hon. Co ché€ khing ndm clia cdc chiing rét
khéc nhau, c¢6 chiing dc ch€ hoan todn sy phit tri€n clia ndm nhung ciing c6
chiing 1am gdy cdc khudn ty khi sinh cia ndm gay bénh. (Cdc chung ndm va
vi khudn gdy bénh nhdn dugc tit vién Bdo vé thice vdt, Ha ngi va phdn ldp tai
viing ré cdy bong vaqa ca phé bi bénh tai Tdy nguyén.)

Tir miu d4t Huong son, Hoa Binh, da phan 14p duge ching xa khudn
Streptomyces nigrisceus c6 kha nang khdng nfm gay bé¢nh & thuc vat nhu
Fusarium oxysporum, vi khudn G(+), G(-) nhu Ralstonia solanacearum va
phan gidi tinh bdt manh. Ching Streptomyces hygrosropicus cé hoat tinh
khang Fusarium oxysporum da dugc phan 1ap tir mdu dat Tay nguyén.

3.2. Cac dac tinh cia cic chung phan lap

3.2.1 Vi sinh phdn gidi ldn

1 :Ddc diém clia mot s6 chiing cé hoat tinh phdn gidi photpho khé tan.

Badn
SO | Ching wong long Gram cata- (&)

TT phin P,Oshoa laza

1 Ge 5 12 42,2 - que dai,don,d6i + +
2 Ge 6 12 44,3 -, que dai,don,doi + +
3 Ge 9 16 42,3 -, que dai,don, do6i,chudi + +
4 Gell 14 36,1 -, que dai,don,doi + +
5 Ge 12 19 46,2 -,que dii,don,do6i + +
6 Ge 13 16 48.5 -,que dai,don,doi + +
7 Ge 14 14 50,5 -,que dai,don,doi + +
8 Gels |12 48,7 +,que dai,don,d6i,chudi + +
9 Ge 16 19 52 -,que dai,don,doi + +
10 | Gel7 12 41,5 -,que dii,don,d6i + +
11 | Gel8 11 42,1 -,que dai,don,doi + +
12 [Ge23 24 46,3 -, que,don + +
13 | Ge?25 11 324 -,que dai,don,doi + +
14 | Ge 31 12 30,2 -, que dai,don,d6i + +
15 |Ge35 {13 38,5 +,que ngin,don,doi + +
16 [Ge39 |18 38,2 +,que ngin,don,doi + +
17 1Ged40 |12 32,3 -, que ngan + -
18 [ Ged2 13 30,7 -,que dai,don,do6i + +
19 | Ge 47 11 30,9 +, Ovan,chiim + +
20 | Ge 49 11 " 138 +,que dai,don,doi + +
21 | Ge 66 15 34,5 +,que dai,don,ddi + -
22 | Ge67 18 445 -,que dai,don,doi + +
23 | Ge7l 20 40,5 +, que don + +
24 1Ge75 13 30,5 +, que + +
PbC:24,2

10



Anh 1: Luong P tan trong MT 16ng duge xdc dinh sau 5 ngdy nubi cdy.

oy iy (il v Khéng <6 Bost tinh CMC-aza, protesiza.

i |+ Vng phdn MW&W:HI;M p trén moi
g Geretsen dde, o

Anh 2 :Vong phan gidi cha cdc ching phan 14p trén moi trudng Geretsen
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3.2.2 Chiing vi khudn c6 dinh N, tu do
Bdng 2: M6t s6 ddc diém sinh Iy sinh hod ciia cdc chiing vi khudn c6 dinh

dam phdn ldp duoc.

- So Chang Gram Hinh ding cata-laza Cb IAA

TT TB

1 Asl - que ngan,don,doi - + -
2 As? + elip,don,doi + + -
3 As3 + cAu,don,doi - + -
4 Asd - que,don,dodi 4 + +
5 As5 - que,don,doi - - -
6 As6 - que ngan,don,ddi + + -
7 As7 - oval,don,d6i - + -
8 AsS8 + ovan,don,doi + + -
9 As9 + que ngin,don,doi + - -
10 AslO + cfu,don,doi - + +
11 | Asll - que.don - + -
12 Asl1? - que ,don,doi - - -
13 Asl3 - cdu,don,ddi + + ND
14 Asl4 + que dai,don,doi - + ND
15 | Asls + cdu, don, doi + - ND
16 Asl6 + que,don,doi + - ND
17 Asl7 - que,don,dd + + ND
18 Asl18 + ovan,don,ddi + - ND
19 Asl9 - que dai,don,doi + + ND
20 As20 - ovan,don,doi + - ND
21 As21 + ovan,don,chim + - ND

Ghi chi : ND - chua xdc dinh. .

Bdng 3. Kha nang khir acetylen clia cdc ching vi khuidn nghién ciiu,

S6 thit ty Tén chung Lugng Etylen (nM/ml )
Sacroza Manitol
| As 3 57,3 4,5
2 As4 127,6 4,71
3 As 6 129,71 15,9
4 As7 30,91 3,71
5 As 8 16,99 8,04
6 As 12 14,81 3,2
7 As 15 17,2 7.8
8 As 16 19,0 7,79
9 As 17 15,01 1,32
10 As 19 28,1 49
11 As 20 11,35 4,95
12 As 22 10,21 9,7
13 . As 26 14,25 ND
14 As 32 1_1,57 ND

Ghi chit : ND - khong xac dinh
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Enzym nitrogenaza 13 mot phiic hé nhiéu enzym, c6 Fe, Mo va nhém
SH. Hé enzym nay khong nhiing khir nito phan tir ma ca acetylen [3,6,81.
lugng khir acetylen twong tng véi lugng N

Bang 3 1a két qua xdc dinh kha nang cd dinh nito clia cdc ching vi
khudn bing phuong phép sic ky khi. Tir 34 chiing nghién cttu, di chon dugc
14 chiing c¢6 kha niang ¢6 dinh nitg cao hon ca. Cic chling ¢on lai do ham
lugng nito ¢ dinh duge nhd (dusi 10 nM etylen/ml moi trudng véi ngudn
cacbon Ia sacroza ) nén két qua khong duge dua lén bang.

Ké&t qua nhéan duge cho thdy 3 trong s6 14 chling ¢6 hoat tinh tuong
déi tot (as 3, as 4, as 6) véi lugng etylen dugc tao thanh twong ing 57,3;
127,6; 129,71 nM/ml. Hai ching as 7 va as 19 c¢6 hoat tinh kha vgi 30,91 va
28,1 nM etylen/ml méi trudng. Bang 3 ciing cho thdy ngudn cacbon thich hop
cho cdc ching vi khudn nghién citu 12 sacroza. N&u sir dung manitol, kha ning

khir acetylen clia cdc ching ndy giam rd reét.

Mot s6 tac gia cling nhan thdy kha nang khir acetylen cta vi khudn c6
dinh nito phu thugc vao thanh phdn méi trudng [6]). Vi khudn thudc chi
Enterobacter va Azospir;'llum brasiliense khit acetylen trong méi truong
cacbon t6ng hop manh hon tir 2 dén 20 14n so vé6i khi nu6i cdy trong moi
trudng malat khong c6 nito. Smirnova va cs.(2001) xdc dinh hoeat tinh c6 dinh
nito clia chiing vi khuén c6 khé ning phan huy xenluloza ciing nhén thdy hoat
tinh nay phu thudc vao nguén xenluloza duge dua vao méi trudng.

Vi 3 chiing ¢6 kha ning téng hgp N manh, ti€p tuc nghién cttu thém
cdc dic tinh sinh 1y sinh ho4 va di truyén d€ phan loai.

13



Bdng 4. M¢t 56 tinh chdt sinh Iy, sinh hod ciia ba ching vi khudn phdn ldp.

Tinh chat As4 As 6 As 19
Khir NOy + T H +

Tao indol

Axit hod glucoza

+

I
i

Arginin dihydrolaza

-+

Ureaza

Thuy phan Esculin
Thuy phan Gelatin
B- galactosidaza

Strdung: Glucoza

Arabinoza

Mannoza

Manitol
N-acetyl-glucozamin

Maltoza

Gluconat
Caprat
Adipat

Malat

Citrat
Phenyl-acetat

]+ |+ ]| ] ] ] ]+

+

{4+ [+l #{+]+|+]+[+[+] +|+]+]+]
+| |+ [+ +| | F]| ] ] F|F] ]

Két qua trén bang cho thay ca 3 ching nghién citu déu c6 kha nang khi
nitrat, chiing As 19 c¢6 kha nang lén men dudng glucoza va sinh enzym arginin
dihydrogenaza. Ca 3 ching déu thuy phan gelatin va sir dung céc loai dudng
dudc nghién cttu.

3.2.3. Vi sinh vét sinh tong hop IAA

Trong qud trinh phan 14p va tuyén chon cdc ching VSV c¢6 hoat tinh
phan gia 1an va ¢6 dinh ni to d6ng thai ching t6i ddnh gia dic tinh sinh téng
hop IAA ctia ching va chon lua ra cdc chliing sau:AS4, AS61, AS62, ASS,
GE16, GE23, GE671, GE672
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Béng 5: Céc dic di€m sinh 1y, sinh hod clia c4c ching nghién cifu

ns

CHUNG AS4 AS61 | AS62 | ASS GE GE GE GE

TINH CHAT 16 23 671 672
Thuy phén cazein - - - - + - - -
Thuy phan tinh bot - - - - - - - -
Thuy phan gelatin - + - -+ - + -
Sir dung xitrat - + - + + + + +
Hoat tinh catalaza + + + - + - + +
Len men
cacbonhidrat

» Hiéu khi + i + i + i + N

" Kijkhi + - + + + - + +
Kha nang st dung
dudng
Glucoza +++ |+ + + [+ |+ +4++ +
Saccaroza I + + | +++ ] + ++ +
Xycloza +++ |+ + PO I + +
Manitol ++- | ++ + + | +++ | + ++ +
Lactoza ++ + + + ++ + + +

Chui thich: +: Duong tinh; -: 4m tinh
Kha néang sit dung dudng:

+: moc yé&u; ++: moc manh; +++; moc rdt manh

Theo két qua bang 5, chliing AS4 khong c6 kha nang thuy phéan tinh bot
va gelatin, ching GE16 khong c6 kha ning thuy phan tinh bot, diéu nay phit
hop v6i khod phan -loai cia Bergey’s 84 d6i véi cic lodi Pseudomonas
nitroreducens (AS4) va Bacillus pumilus (GE16). Cic chiing con lai hdu hét
khong c6 kha nang thuy phan tinh bot va cazein, kha nang thuy phan gelatin
c6 cdc ching AS61, GE16, GE671 duong tinh.
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Kha ning st dung citrat c6 2 ching AS4 va AS62 am tinh, con lai
déu duong tinh. V& hoat tinh catalaza hdu hét duong tinh, ching AS8 vi
GE23 am tinh.

Kha nang ién men cacbonhidrat cta cdc ching rit khic nhau (hinh 7).
Chiing AS4 moi trudng chi thi déu chuyén mau tir xanh sang vang & ca 2 diéu
kién ki khi va hi€u khi, trong diéu kién c6 parafin 16ng (ki khi) ca 6ng nghiém
chuyén mau vang, trong diéu kién hi€u khi chi c6 phdn trén clia 6ng nghiém
chuyén miau vang ching t6 ching AS4 vira c6 kha ning Ién men, vira c6 kha
ning oxi hod. Theo khod phan loai cia Bergey Pseudomonas nitroreducens
ciing c6 kha nang oxi hod [40]. Ching GE16 ciing cho két qua duong tinh v6i
ca 2 diéu kién. Cic ching con lai c6 AS61, GE23 déu khong c6 kha ning lén
men va kha nang oxi hod, AS62, GE671, GE672 vira ¢6 kha nang oxi hod vira
c6 kha nang 1én men, riéng chiing AS8 chi c6 kha ning oxi hod.

Anh huéng cha céc chiing sinh téng hop IAA va c6 dinh dam lén bo ré
clia cay bong
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Anh 3:4: Bo r& cay bong khi bon trdng trong cét khir tring dugc bé
sung dung dich c4c chiing vi khudn c& dinh dam va sinh t6ng hop IAA
3.2.4 Nghién ciru cdc chiing vi sinh vét cé hoat tinh déi khdng

Hoat tinh khdng ndm dugc xdc dinh trong diéu kién in vitro trén moi
truong thach Waksman (WA : pepton-5g; glucoza-10g; cao thit-3g; NaCl-5g;
thach-20g; nudc cat-1lit). Ching ndm ki€m dinh va chlng vi khuin nghién
ciu duge cdy hai vach song song trén cling mot dia. N6i chung, ndm gy bénh
va vi khudn déu phét trién t6t trén moi trudng WA. Ving dc ch€ duge xéc
dinh sau 3-5 ngdy nudi & 30°C. Sy c ch€ dugc phan biét 15 bing su phat tri€n
han ch€ hodc hoan toan khong c6 hé sgi ndm trong viing dc ch€ gan dudng
phét trién cla vi khudn,

i x4c dinh anh hudng clia dich nuéi cdy 2 ching vi khudn thudc
chi Bacillus 1én sy phat tri€n cla ci chua. Ci chua giéng P375 (F,) duoc
mua tai Trung tdm K§ thuat rau qua Ha n6i. Hat ca chua dugce khir tring
bing H,0,, rira sach bing nudc c4t vd tring va cho ndy mam & nhiét do
phong (25°-27°C). Hat dd niy mdm dugc nuéi tréng trong 6ng nghiém cé
5 ml mo6i trudng thach khodng MS va 20ul dich vi khudn Ralstonia

solanacearum 20yl dich vi khudn Bacillus.
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Theo d&i su phét trién clia cdy va ré cla cay. Két qua nhan duge cho
thdy Bacillus khong gy anh hudng x&u 1&n sy phat trién cla ca chua nu6i cdy
in vitro . Ty 1& séng va phdt trién binh thudng 84%.

D6i véi cdy bong nuodi cy in vitro trén moi trudng MS va thir kha nang
khang d6i v6i Ralstonia solanacearum va F. oxysporum

Bdng 6: Két qud phdn Idp va hinh thdi t&€ bao cua cdc chung vi sinh vdt doi

khang phdn ldp.
Ténching | Gram | Hinh théi t& bao Ghi chi
Th2g + Hinh que dai, xudt hién don hodic dai, kich thudce t& bao 16n
H2 + Hinh que ngdn, xust hién ddn ho#ic déi, kich thuéc té€ bao nhd
TH19 + Hinh que d3i, xust hidn don ho#c déi, kich thudc t& bao 1an
TH9 + Hinh que dai, xuat hién don hodic dai, kich thudc 18 bao Idn
H3 - Hinh que ngdn, xust hién don hodic d&i, kich thudc t& bao bé
THA1 - Hinh cdu, xudt hién don holc d8i, kich thuéc té€ bao bé
H15 - Hinh que ngin, xusl hién don hodic ddi, kich thudc & bao bé
H16 - Hinh que ngin, xudt hién don ho#ic ddi, kich thudc t& bao bé
H13 - Hinh que ngén, xust hién don hodic d8i, kich thudc 1€ bao bé
H6 - Hinh oval, xust hién dan, kich thudc bé
TH10 - Hinh que-ngén, xu#t hign dan hodc d6i, kich thuéc té bao bé
H10 - Hinh que ngén, xul hién don holic d6i, kich thudc & bao bé
TH4 - Hinh cau, xuat hién don hosic d6i, kich thudc 18 bao 16n
THY - Hinh que ngén, xudt hién don holic ddi, kich thudc {& bao bé
TH8 + Hinh cfu, xudt hién don, kich thudc t& bao I6n

Cic ching phan 1ap dugc cé t€ bao hinh que, hinh ciu va hinh oval,
Gram(-) hodc Gram(+) va tao sic t6 huynh quang. cé kha ning sir dung
xyloza va sorbitol, arginin dihydrogenaza va oxydaza duong tinh, 1am long
gelatin nhumg khong thuy phan tinh bot.

Kha nang khdng ndm cla cic ching phan 14p ciling khdc nhau, trong d6
¢6 cdc ching H15, H16, H13, H6, TH10, H10, THS8 c6 hoat tinh cao hon c4,
két qua d6i khdng ndm duge trinh bdy & bang 7.
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Bdng 7: Khd ndng khdng Fusarium oxysporum cua cdc chung phdn ldp

Tén chung Kha nang khéng F. oxysporum Budng kinh véng khing nim Ghi cha
TH29 . 0
&
H2 + 2
TH19 - 0
THS . 0
H3 ++ 10
TH1 - 0
H15 i+ 20
H16 4 19
H13 +++ 18
HEé +++ 18
TH10 +E 21
i H10 e 17
TH4 - (1}
THT' -
TH8 ++ 12

Qua bang trén, cho thdy cdc ching phan 1ap cé mitc 46 khiang Fusarium
oxysporum khic nhau. Trong s6 15 ching phan 1ap, 6 ching ky hiéu H15,
H16, H13, H6, H10, TH10 c6 hoat tinh tic ch€ su phdt trién cla Fusarium
oxysporum manh hon tdt ca ( > 10 cm ), dic biét ¢6.chiing TH10 ¢6 dudng
kinh c ché Fusarium oxysporum 21mm vi vay’ chiing nay dugc chon cho

nhitmg nghién citu ti€p theo.
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Anh 5: thir c4c chiing c6 hoat tinh khéng R.solani, F. oxysporum, X.

campestris
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Anh 6: thir c4c chiing c6 hoat tinh khing F. oxysporum va Gc ché F.

oxysporum
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Anh 7: Thi hoat tinh khdng F. oxysporum cla ching VTCC 5.10

Anh 8: R& bong bi nhiém bénh’

-7
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Anh 9,10,11: Thir khi nang nhiém bénh clia c4c chiing d6i vé6i giong cay tréng
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3.3. Nghién ctru dac diém di truyén gen 16S val8S clla mét s6
ching cé hoat tinh: .

Hién nay cdc nha khoa hoc chdp nhan ring mic d6 giéng nhau trinh ty
16s ARNr phan 4nh khodng cdch quan hé giita cac c4 thé. Vi céu triic clia
ARNr c6 cdu tric bac 2 chinh x4dc va tdc dong qua lai v6i cic protein khic
nhau d¢€ tao ra riboxom chifc ning (functional ribosome). Tin s& thay d6i cta
trinh tu cic gen ma hoa 16s ARNr it hon so v§i genom va dua trén trinh tu nay
c6 thé xdc dinh quan hé ho hang & mot khoang céch ti€n hod rdt xa [2].
Phuong phép doc trinh ty 16s ARNr gin day dugc 4p dung réng rdi d€ dinh
loai vi khudn

Cac ching vi sinh vat cé hoat tinh cao, c6 khi ning tng dung, sau khi da
nghién citu cic dic tinh sinh ly sinh hod clia ching, chiing t6i ti€n hanh cit va
doc trinh tw gen 168S r. riboxom ddi véi vi khudn va 18S d6i v6i ndm, so sdnh cay
ching loai phat sinh loai va ding k¥ vao trong ngan hang gen qudc té:

Giai trinh tu doan gen 16s ARN riboxom ctia cic chung vi khuidn nghién citu.

Phan tng téng hop chudi (PCR) c6 kha ning khuyé&ch dai nhitng trinh
tu ADN dic biét dugc sit dung nhu mot phuong phép chin dodn min cdm va
dic hiéu dé phat hién tryc ti€p vi sinh vat trong moi trudng, thitc dn va bénh
phdm... Phuong phép gidi trinh tu doan gen 16s ARN riboxom tr& thanh vii
khi quan trong nhét d€ nghién cut da dang vi sinh vat. Viéc st dung phuong
phép nay trong nhitng nim gin day 1am ting ddng ké su hiéu biét clia ching ta
vé da dang phdt sinh lodi cla vi sinh v4t vd quan hé ho hang cta chiing.
Phuong phap gidi trinh tr doan gen 16s ARN riboxom thudng dugc sir dung
cling vdi cac phuong phap khiac nhu PCR-DGGE, PCR-TGGE dé dinh loai
loai trong miu vat. Diéu nay c6 thé thuc hién dugc nhd mot s6 lugng 16n dir
li¢u trinh tu doan gen 16s ARN riboxom dugc tich lu§ tir trudc dén nay.

Chiing t6i da sir dung phuong phdp giai trinh tr doan gen 16s ARN
riboxom clia cdc chiing vi khudn nghién citu, so sdnh véi cic trinh tu c6 sin
trong ngan hang gen quéc &€ EMBL bing phuong phdp FASTA 33 dé dinh
loai dén loai cdc chling nay.

Cap méi dugce thiét k€ dua trén trinh ty doan gen 16s ARN riboxom cia
chiing E.coli (J01695), tuong tng véi cic vi tri nucleotid 15-33 (cho méi
thuan chiéu) va 1548-1532 (cho méi ngyoc). Phan iing PCR véi cip méi trén
va template 132 ADN téng s6 di dugc tién hinh. San phdm PCR véi do dai gin
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1500 bp duge gin vao TA cloning kit, bi€n nap vao E.coli ching TOP10 F’ va
chon ddng trén moi trudng c6 ampicilin (100pg/ml). Riéng d6i v6i chiing
Ge16 chiing t6i sir dung c3p méi tuong ding véi cdc vi tri nucleotid 310 — 340
(cho méi xu6i) va 770-740 (cho méi ngugc) cha chiing E.coli. San phdm PCR
c6 do dai xdp xi 500bp.

Trinh tu nucleotit clia cdc ching nghién citu dugc giai trinh trén mdy tu
dong ABI-377 cia Hang Perkin-Elmer (M¥), sau d6 dugc xir 1y bang chuong
trinh SeqEd1.03 va chuong trinh AssemblyLIGN 1.9 trong hé chuong trinh
MacVector 6.5.3 (Oxford Molecular Inc.).

Truy cap Ngan hang Gen bidng chuong trinh Entrez/nucleotide/ tim
ki€m céc trinh tu gen 16s ARN riboxom clia vi khudn. So s4nh d6i chi€u va xir
1y s6 lidu clia tat ca cdc chudi bing chuong trinh GENDOC2.5 (Nicholas va
Nicholas, 1999). Thanh pha‘n nucleotit duge thu nhan bing cich st dung bo
ma clia vi sinh vat bac thdp (vi khudn) trong Ngan hang Gen (bang ma di
truyén s& 11) théng qua chuong trinh GENDOC 2.5.

Tat ca cic chudi clia 15 chiing phan l1ap tai Viét Nam xir Iy theo churong
trinh GENDOC2.5 va dugc dua vao phan tich pha hé bing chuong trinh
MEGAZ2.1 vé thanh phin nucleotit, sit dung hé s& tién hod thdp ME (minimum
evolution index) (Kumar va cs, 2001).

ADN genom ctia chung TH10 d3 dugce sir dung lam khu6n cho phan
tng PCR véi cap méi dugce thiét k€ dua trén trinh ty doan gen 16s ARN
riboxom chia vi khudn twong ing vé6i cdc vi trf nucleotid 15-33 (cho méi
thuan chiéu) va 1548-1532 (cho méi ngugc) clia E.coli. San phdm PCR
v6i do dai gdn 1500 bp dugc gén vao TA cloning kit, bi€n nap vao E.coli
chiing TOP10 F’ va chon dong trén moi trudng cé ampicilin (100ug/ml).
Trinh tu nucleotit ciia cic chling dugc giai trinh trén mdy ty dong ABI-377
cia Hing Perkin-Elmer (M¥), sau d6 dugc xir 1y bing chuong trinh
SeqEd1.03 va chuong trinh AssemblyLIGN 1.9 trong hé chuong trinh
MacVector 6.5.3 (Oxford Molecular Inc.). Pd st dung chuong trinh
FASTA33 dé so sanh trinh ty nhan dugc v6i cdc trinh tr gen 16s ARN
riboxom ctia vi khudn trong ngan hang gen EMBL.

Két qua nhan duge cho thdy trinh tu doan gen 16s ARN riboxom cia
chiing TH10 twong déng dén hon 97% v6i doan gen 16s ARN riboxom ctia
ching vi khuén Burkholderia cepacia, Dua trén mot s6 diac diém sinh 1¥, sinh
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hod da nghién cttu & trén va d6 tuong ddng cua trinh tv doan gen 16s ARN
riboxom ciia cdc ching nghién cifu ¢ thé khing dinh ring ching TH10 da
dugce dinh loai dén loai Burkholderia cepacia tuong tng.
Trinh tu cic doan gen 16s ARN riboxom ciia cdc chiing nghién cifu:

3.3.1. Cdc chiing phan gidi ldn:
Chung B14
TAGAGTTTGATCATGGCTCAGGATGAACGCTGGOGGCGTGCCTAATACATGCAAGTCGAGCGAACTGATTAGA
AGCTTGCTTCTATGACGTTAGCGGOGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAAC
TCCGGGAAACCGGAGCTAATACCGGATAACATTTTCTCTTGCATAAGAGAAAATTGAAAGATGGTTTOGGCTA
TCACTTACAGATGGGOCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCATAGC
CGACCTGAGAGGGTGATOGGCCACACTGGGACTGAGACACGGOOCAGACTCCTACGGGAGGCAGCAGTAGGG
AATCTTCOGCAATGGACGAAAGTCTGACGGAGCAACGCOGOGTGAGTGATGAAGGCTTTOGGGTOGTAAAAC
TCTGTTGTTAGGGAAGAACAAGTACAAGAGTAACTGCTTGTACCTTGACGGTACCTAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGOGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTAAAGCGCGC
GCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAAGGTCATTGGAAACTGGGGAACTT
GAGTGCAGAAGAGAAAAGCGGAATTCCOOGTGTAGOGGTGAAATGCGTAGAGATGTGGAGGAACACCGGTG
GOGAAAGCGGCTTTTTGGTCTGTAACTGACGCTGAAGOGOGAAAGCGTGGGGAGCAACCAGGATTAGATACC
CTGGTAGTCCACGOCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGOOCTTTAGTGCTGCAGCTAACGC
ATTAAGCACTCC.GCCTGGGGAGTACGGTCGCAA.GACTGAAACTCAAAGGAATTGACGGGGGCCOGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACAT.CCTCTGACAACTCTA
GAGATAGAGCGTTCCCCTTOGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTOGTGTCGTGAGAT
GTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGOCAGCATTTAGTTGGGCACTCTAAGGTGAC
TGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACAC
GTGCTACAATGGATGGTACAAAGGGCTGCAAGACOGCGAGGTCAAGCCAATCCCATAAAACCATTCTCAGTTC
GGATTGTAGOCTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATOGCGGATCAGCATGCOGOGGTGAAT
ACGTTCCCGGACCTTGTACACACCGOCOGTCACACCACGAGAGTTTGTAACACCCGAAGTCGGTGGGGTAACC

TTTATGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGAAG
GTGCGGCTGGATCACCTCCTTA

Chiing GE16 (ngoai phan gidi 1an con sinh téng hop IAA).

TAGAGTTTGATCATGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGACAGATAGGG
AGCTTGCTTCCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTGTARGACTGGGATAAC
TCCGGGARACCGGAGCTAATACCGGATAGTTCCTTGAACCGCATGGTTCAAGGATGAAAGACGGTTTCGGCTG
TCACTTACAGATGGACCCGCGGCGCATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGC
CGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGA
ATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAGCTC
TGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGGTACCTAACCAGAARAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGAATTAT TGGGCGTAARGGGCTCGC
AGGCGGTTTCTTAAGTCTGATGTGAARAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGA
GTGCAGAAGAGAARAGCGGAAT TCCCCGTGTAGCGGTGARAATGCGTAGAGATGTGGAGGAACACCGGTGGCGA
ARGCGGCTTTTTGGTCTGTAACTGACGCTGAAGCGCGAAAGCGTGGGGAGCAACCAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCTAACGCATTAA
GCACTCCGCCTGGGGAGTACGGTCGCAAGACTGARACTCARAGGAATTGACGGGGGCCCGCACAARGCGGTGGA
GCATGTGGTTTAATTCGAAGCAACGCGAAGAACCT TACCAGGTCTTGACATCCTCTGATGACAACCCTAGAGA
TAGGGCGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGT TGCCAGCATTTAGT TGGGCACTCTAAGGTGACTGC
CGGTGACARACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGE
TACAATGGACAGAACAAAGGGCTGCGAGACCGCAAGGTTTAGCTAATCCCATARATCTGTTCTCAGTTCGGAT
CGCAGTCTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTARTCGCGGATCAGCATGCCGCGGTGAATACGT
TCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGT TTGCAACACCCGAAGTCGGTGAGGTAACCTTTA

TGGAGCCAGCCGCCGAAGGTGGGGCAGATGAT TGGGGTGAAGTCGTAACAAGGTAGCCGTATCGGARGGTGCG
GCTGGATCACCTCC
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Chung GE 16 tuong dong véi (Bacillus pumilus) duge ding ky v6i ma
s8: AJ550463

Trinh tu cha Ge67

TAGAGTTTGA
CGGAAATTTT
TGGGTAACCT
ACTTTTAARC
CGCGGCGCAT
CTGAGAGGGT
CAGTAGGGAA
AGGATTTCGG
TACCTTGACG
ACGTAAGTGG
AGTCTGATGT
TGCAAARAGG
ATGGCAAGGC
T

TCATGGCTCA
ATTGGTGCTT
ACCTTATAGA
ACATGTTTGA
TAGCTAGTTG
GATCGGCCAC
TCTTCCACAA
TTCGTAARAC
GTACCTTGTT
CAAGCGTTGY
GAAAGCCCCC
ATATGGAATT
AACTGTTGGT

GGACGAACGC
GCGCCTTTAA
TTGGGATAAC
AAGTTGARAG
GTGAGGTAAC
ACTGGGACTG
TGGACGAAAG
TCTGTTGCAA
AGARAARCCAC
CCGGAATATT
GGCTCARACCG
CCAATGGTAC
CTGTAACTGA

TGGCGGCGTG
AATTTTAGCG
TCCGGGAAAC
ACGGTTTCGG
GGCTCACCAA
AGACACGGCC
TCTGATGGAG
GGGAAGAACA
GGCTAACTAC
GGGCGTAAAG
GGAGGGTCAT
CGTGAAATGC
CACTGAGGCC

CCTAATACAT
GCGGACGGGT
CGGGGCTAAT
CTGTCACTAT
GGCAACGATG
CAGACTCCTA
CAACGCCGCG
AGTAGCGTAG
GTGCCAGCAG
CGCGCGCAGG
TGGAARACTGG
GTTARGATTG
CARAGCGGGG

GCAAGTCGAG
GAGTAACACG
ACCGAATAAT
ARGATGGACC
CGTAGCCGAC
CGGGAGGCAG
TGAGTGAAGA
TAACTGGCGC
CCGCGGTAAT
TGGTTCCTTA
GGAACTTGAG
GAGGAACACC
AACAARCAGA

Két qua so sdnh biang chuong trinh FASTA cho thdy chiing Ge67 cé

3.3.2 C6' dinh dam va sinh téng hop IAA

trinh tu 16s ARN riboxom tuong d6ng dén 99% so v&i trinh tu 16s ARN
riboxom cua Bacillus silvestris.

.Trinh ty doan gen 16s ARN riboxom cuia hai chiing nhur sau :

TAGAGTTTGA
CGGATGAAGA
TGCCTGATAG
AGARAGCAGG
TGGTGAGGTA
ACACTGGAAC
AATGGGCGAA
GCACTTTAAG
AGAATAAGCA
TCGGAATTAC
GGGCTCAACC
ARTTTCCTGG
ACTGGACTGG
GG

a/ Trinh tu cua As 4

TCATGGCTCA
GAGCTTGCTC
TGGGGGATAA
GGACCTTCGG
ATGGCTCACC
TGAGACACGG
AGCCTGATCC
TTGGAGGGAA
CCGGCTAACT
TGGGCGTAAA
TGGGAACTGC
TAGCGGTGAA
TACTGACACT

GATTGAACGC
TCTGATTTAG
CGTTCCGAAA
GCCTTGCGCT
AAGGCTACGA
TCCAGACTCC
AGCCATGCCG
GGGCAGTAAG
TCGTGCCAGC
GCGCGCGTAG
ATCAAAACTG
ATGCGTAATA
GAGGTGGCRA

TGGCGGCAGG
CGGCGGACGG
GGAACGCTAA
ATCAGATGAG
TCCGTAACTG
TACGGGAGGC
CGTGTGTAAA
TTAATACCTT
AGCCGCGGTA
GTGGTTCGTT
GCGAGCTAGA
TAGGRAGGGA
AGCTTGGGGA

CCTAACACAT
GTGAGTAATG
TACCGCATAC
CCTAGGTCGG
GTCTGAGAGG
AGCAGTGGGG
GAAGGTCTTC
GCTGTTTTGA
ATCCAAGGTG
AAGTTGGATG
GTCCGGGATA
ACCCAATGGC
GCAAACCGGA

GCAAGTCGAG
CCTAGGAATC
GTCCTACGGG
ATTAGCTAGT
ATGATCAGTC
AATATTGGAC
GGATTGTAAA
CGTTACCGAC
CAAGCGTTAA
TGAAAGCCCC
GGGTGGGTGG
GAAGGCGACC
TTAATCCCCT

Nhu vay As 4 ¢6 thé 12 dudi loai Pseudomonas nitroreducens doan gen
nay da dugc dang ky tai ngan hang gen véi ma s6 AJ550469
Chiing AS 8

TAGAGTTTGATCATGGCTCAGGACGAACGCTGGOGGCGTGCCTAATACATGCAAGTCGAGCGGATCT
TTCAAAAGCTTGCTTTTGGAAGATCAGCOGGOGGACGGGTGAGTAACACGTGGGCAACCTTCCTGTGAGACTGG
GATAACTTCGGGAAACCGGAGCTAATACOGGATAATATAAGGAACCTOCTGGTTCTTTATTGAAAGATGGTTT
CGGCTATCACTCACAGATGGGCCOGCGOCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATG
CGTAGOCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGCGATGAAGGCCTTCGGGTOG
TAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTTGACGGTACCTAACCAGAAAG
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CCACGGCTAACTACGTGCCAGCAGCOCGOGGTAATACGTAGGTGGCAAGCGTTGTCOGGAATTATTGGGCGTAA
AGCGCGOGCAGGCGGTTTCTTAAGTCTOATGTGAAAGCCCACGGCTCAACCGTGGAAGGTCATTGGAAACTGG
GGAACTTGAGTGCAGAAGAGAAAAGCGGAATTCCCOGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAAC
ACCGGTGGCGAAAGCGGCTTTTTGGTCTGTAACTGACGCTGAAGCGCGAAAGCGTGGGGAGCAACCAGGATT
AGATACCCTGGTAGTCCACGCOGTAAACGATGAGTGCTAAGTGTTACAGGGTTTCCGCOCCTTTAGTGCTGCAG
CTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGCAAGACTGAAACTCAAAGGAATTGACGGGGGCCOG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCA
CTCCTAGAGATAGGACGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCG
TGAGATGTTGGGTTAAGTCOCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAA
GOTGACTGCCGGTGACAAACCGGAGGAAGGTGGGOATGACGTCAAATCATCATGCCCCTTATGACCTGGGCT
ACACACGTGCTACAATGGACGGTACAAAGOGCAGCAAAACCGCGAGGTCGAGCAAATCCCATAAAACCGTTC
TCAGTTCGGATTOCAGGCTGCAACTCGCCTGCATGAAGCCGOGAATCOCTAGTAATCGCGGATCAGCATGOCGC
GGTGAATACGTTCOCGGGCCTTGTACACACCGCOCGTCACACCACGAGAGTTTGTAACACCCGAAGTOGGTGG
GGTAACCTTTTGGAGCCAGCOGCCTAAGGTGGGACAGATGATTGGGOTGAAGTCGTAACAAGGTAGCCGTATC
GGAAGGTGCGGCPGGATCACCTCCTTA

3.3.3. Visinh déi khdng.
Chung TH10

Trinh we nucleotit ciia doan gen 16S ARN riboxom ciia ching TH
DNA; 1099 BP.
SQ SEQUENCE 1099 BP; 279 A; 253C; 352G; 212T; 3 OTHER;

HUE

PRELIMINARY;

AGAGTTTGAT CATGGTTCAG  ATTGAACGCT GGCGGCATGC
CTTACACATG CAAGTCGAAC  GGCAGCACGG  GTGCTTGCAC
CTGGTGGCGA  GTGGCGAACG  GGTGAGTAAT  ACATCGGAAC
ATGTCCTGTA  GTGGGGGATA  GCCCGGCGAA  AGCCGGATTA
ATACCGCATA  CGATCTACGG  ATGAAAGCGG  GGGACCTTCG
GGCCTCGCGE TATAGGGTTG  GCCGATGGCT GATTAGCTAG
TTGGTGGGGT AAAGGCCTAC  CAAGGCGACG  ATCAGTAGCT
GGTCTGAGAG GACGACCAGC  CACACTGGGA  CTGAGACACG
GCCCAGACTC CTACGGGAGG  CAGCAGTGGG  GAATTTTGGA
CAATGGGCGA  AAGCCTGATC  CAGCAATGCC GCGTGTGTGA
AGAAGGCCTT CGGGTTGTAA  AGCACTTTTG  TCCGGAAAGA
AATCCTTGGC TCTAATACAG  TCGGGGGATG  ACGGTACCGG
AAGAATAAGC ACCGGCTAAC  TACGTGCCAG  CAGCCGCGGT
AATACGTAGG GTGCGAGCGT TAATCGGAAT TACTGGGCGT
AAAGCGTGCG CAGGCGGTAG GCTAAGACCG
ATGTGAAATC
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CCCGGGCTCA ACCTGGGAAC TGCATTGGTG ACTGGCAGGC
TAGAGTATGG CAGAGGGGGG TAGAATTCCA CGTGTAGCAG
TGAAATGCGT AGAGATGTGG AGGAATACCG ATGGCGAAGG
CAGCCCCCTG GGCCAATACT GACGCTCATG CACGAAAGCG
TGGGGAGCAA ACAGGATTAG ATACCCTGGT AGTCCACGCC
CTAAACGATG TCAACTAGTT GTTGGGGATC ATTTCCTTAG
TAACGTAGCT AACGCGTGAA GTTGACCGCT GGGGAGTACG
GTCGCAGATT AAACTCAAGG ATGACGGGGA  CCGCACAGCG
GAGATGATGT GAATAATCGT GCACGCGAAA ACTACCTACC
TTGACTGGTC GATCCCCTGA AGTGGGATGC TCAAAAAACC
GCCCAGGTCT GCTGCTGCTC ACTCGGCTGA ATGTGGTAAT
CCCACAGCCA CCTGCCTATT GTCCAGACCT TAGGANGCGN
ANACGAGAGG GGAACCAGC

Pi sit dung chuong trinh FASTA dé€ so sinh trinh tu doan gen clia
chiing TH,, v6i cdc trinh tu gen 16s ARN riboxom vi khuén khic di dugc
dang ky trong ngan hang gen Qudc t€. K&t qua cho thdy doan gen ndy cé do
twong déng cao v&i gen 16s ARN riboxom clia chiing vi khudn Burkholderia
cepacia ( hon 97%). Nhu vay cé thé khéng dinh ching TH,, thudc chi
Burkholderia. »

Chang H22

TAGAGTTTGATCATGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAACTGATTAGA
AGCTTGCTTCTATGACGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAAC
TCCGGGAAACCGGAGCTAATACCGGATAACATTTTTTCTTGCATAAGAGAAAAT TGARAGATGGTTTCGGCTA
TCACTTACAGATGGGCCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGATGCATAGC
CGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGA
ATCTTCCGCAATGGACGARAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGCTTTCGGGTCGTAARAACTC
TGTTGTTAGGGAAGAACAAGTACAAGAGTAACTGCTTGTACCTTGACGGTACCTAACCAGARAGCCACGGCTA
ACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGAATTATTGGGCGTARAGCGCGCGC
AGGCGGTTTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGA
GTGCAGAAGAGARAAGCGGAATTCCACGTGTAGCGGTGARATGCGCAGAGATGTGGAGGAARCACCAGTGGCGA
AAGCGGCTTTTTGGTCTGTAACTGACGCTGAAGCGCGAAAGCGTGGGGAGCAACCAGGATTAGATACCCTGGT
AGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGGTTTCCGCCCTTTAGTGCTGCAGCTAACGCATTAA
GCACTCCGCCTGGGGAGTACGGTCGCAAGACTGARACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGA
GCATGTGGTTTAAT TCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCCTCTGACAACTCTAGAGA
TAGAGCGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTG
GGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGT TGCCAGCATTAAGT TGGGCACTCTAAGGTGACTGC
CGGTGACAAARCCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCT TATGACCTGGGCTACACACGTGC
TACAATGGATGGTACARAGGGCTGCAAGACCGCGAGGTCAAGCCAATCCCATAAAACCATTCTCAGTTCGGAT
TGTAGGCTGCAACTCGCCTACATGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGT
TCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGARGTCGGTGGGGTAACCTTTA

TGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGARAGTCGTAACAAGGTAGCCGTATCGGAAGGTGCS
GCTGGATCACCTCC
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T4ch dong, giai trinh ty doan gen 18s ARN riboxomdoan cta ching nim
doi khang CC 5.10

ADN 1dng s duge tich va kiém tra do sach ciing nhu néng d6 béng
dién di trén gel agaroza 0,8% va do quang phé & A260 nm va A280 nm trén
quang phé k& Hewlett Packard. Ty 1& A260 / A280 = 1,85 va dién di dé cho
thdy ADN nhan dugc ddp ing cic yéu cdu cho nhiing phan dng ti€p theo.

ADN genom dd duge st dung lam khuan cho phan ing PCR véi cap
mdi dugc thiét k& tir trinh tr doan gen 18s ARN riboxom ciia vi ndm biéng
chuong trinh PC/gene. Trinh tu cia doan méi :

P 5'- ACC ACA TCC AAG GAA GGC AGC -3

M 5'- CAA AGG GCA GGG ACG TAA TCG -3'

K&t qua san phim PCR nhan dugce 12 mot bang dic hiéu trén dién di
d6 véi chiéu dai khodng 1,3 kb, ding vdi dir dodn 1§ thuyét San phdm PCR
nhan dugc gin truc ti€p vao plasmid vecto pCR™II plasmid tdi t6 hgp va
bién nap vao vi khudn E.coli chiing TOP 10 F° dé chon dong va doc trinh tu
doan gen nay.

Plasmit t4i t6 hop dugc tdch dong vi doc trinh ty gen. Poan gen 18s
ARN riboxom cta chiing CC 510 c6 trinh tu sau :

AGTTGTCAAC GACGGCCAGT GAATTGAATA CGACTCCTAT AGGGCGAATT GGGCCCTCTA

GATGCATGCT CGAGCGGCCG CCAGTGTGAT GGATATCTAG CAGAATTCGG CTTACCACAT

CCAAGGAAGG CAGCAGGCGC GCAAATTACC CAATCCCGAT ACGGGGAGGT AGTGACAATA
AATACTGATA CAGGGCTCTT TTGGGTCTTG TAATTGGAAT GAGAACAATC TARATCCCTT
ARCGAGGAAC AATTGGAGGG CAAGTCTGGT GCCAGCAGCC GCGGTAATTC CAGCTCCAAT
AGCGTATATT AAAGTTGTTG CAGTTAAAAA GCTCGTAGTT GAACCTTGGG CCCGTCCTGC
CGGTCCGCCT CACCGCGAGT ACTGGTCCGG ATGGGCCTTT CTTTCTGGGG AATCCCATGG
CCTTCACTGG CTGTGGCGGG GGAACCAGGA CTTTTACTGG TGAAAANTTA GAAGTGTC

V6i chuong trinh Fasta 3, doan gen trén cé d9 tvong déng vdi gen 18s
ARNr cha chung Chromocleista cinnaba (ma s6 AB 003952 va chiing ma s6
AB 006747)1a 99,5%.

Trong phan loai ndm soi, phuong phdp truyén théng thudng dua vao céc
didc diém hinh théi va nudi cAy nhu kha ning sinh trudng trén cic loai moi
trudng khdc nhau, mau séc va hinh thi khudn lac, hinh dang, kich thudc
cudng sinh bao tir va bao tir... Tuy nhién, trong thuc t&€ rdt nhiéu yé&u t6 ngoai
canh c6 anh hudng dén su sinh trudng va phdt trién clia vi nfm va doi khi din
dén su da dang hinh thdi cia chiing va két qua viéc dinh loai chiing s& gip rat
nhiéu khé khan. ‘
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3.3.4. Kha nang hén hop cia cac chling giong vi sinh vat
3.3.4.1. Khd ndng phdn gidi photphat khé tan cila hén hop chiing so
vdi don chiing
Moi trudng nudi cdy 1a NBIR khong ¢6 chi thi miu. Nguén photphat 12
(Ca); (PO,),, lugng P tan duge xdc dinh theo phirong phdp xanh molipden. Két
qua & bang 1
Bdng I : Kha ning phan giai P khé tan ctia vi khudn don chiing va hén hop

S Ching vi khuidn P ( ng/ml)

TT 3 ngdy 5 ngay 7 ngay
i Ge 16 24,08 240,32 156,96
2 Ge23 32,28 272,68 188,20
3 Ge67 23,04 336,48 273,88
4 B14 32,04 336,00 212,80
5 Gel6+Ge23 51,12 260,04 151,20
6 Gel6+Ge67 50,68 -295,20 239,64
7 Gel6+B14 44,80 336,16 187,72
8 Ge23+Ge67 31,51 315,28 160,32
9 Ge23+B14 36,84 106,84 188,40
10 Ge67+B14 26,08 364,64 211,52
11 Gel6+Ge23+Ge67 . 35,64 63,56 171,24
12 Gel6+Ge23+B14 18,56 50,44 80,36
13 Ge23+Ge67+B14 18,72 60,12 46,00
14 Gel6+Ge23+Ge67+B14 16,28 54,40 63,72

Két qua nhan dugc cho thdy trong hdu hét tit ca cic 16 thi nghiém,
lugng P tan trong moi trudng dat cuc daj vao ngdy thit 5, sau d6 gidm dan. Khi
két hop 2 ching mot véi nhau, lugng P tan trong moi trudng sau 3 ngay 16n
hon so véi don chiing va da ching, nhung sang ngdy thit 5 két qua nhan dugc
khong khic so v&i don chung. Dac biét viec két hgp giita Ge23 va B14 lam
giam kha nang phan giai P khé tan cla ching so v6i ting ching riéng biét.
Khi két hgp tir 3 chiing tr& 1én, lugng P tan trong moi trudng gidm hin so vé6i
hai trudng hop trén. Phéi ching & diy c6 sy dc ché hoat tinh photphataza bdi
san phdm trao d6i chdt cla c4c chiing hodc P tan dugc tao ra bi cédc chiing sir
dung trong qu4 trinh phat trién?
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3.3.4.2. Khd ndng tao IAA ciia cdc chiing vi khudn (don chiing va hén hop)

Cic chiing vi khudn dugc nuéi trong méi trudng t6i thiéu véi nguén
cacbon 12 Glucoza (10g/1). Tién chat dé tao IAA 1a Tryptophan (100mg/l).
Bdng 2 : So sénh kha ning sinh IAA cta don chiing va da ching

56 Chiing vi khudn IAA (pg/mb)

1T 3ngdy |Sngay | 7ngdy | 9ngdy | 1lngdy

1 Gel6 12,24 18,60 | 106,60 124,40 124,80

2 Ge23 15,60 15,40 | 56,20 63,00 64,20
3 Ge67 4,80 11,60 | 47,00 58,20 58,00
4 Bl4 11,60 31,001 48,00 64,80 59,60
5 Gel6+Ge23 28,20 37,00 | 58,20 105,40 105,60
6 Gel6+Ge67 15,60 33,80 | 106,40 . 87,80 88,20
7 Gel6+B14 15,60 27,60 | 86,80 159,00 157,60
8 Ge23+Geb7 35,40 27,60 | 146,50 89,20 88,40
9 Ge23+B14 12,60 85,00 | 86,40 85,40 86,20
10 | Ge674Bl4 15,60 | 108,60 | 84,20 106,40 106,80
11 | Gel6+Ge23+Geb7 49,00 56,80 | 175,00 198,40 198,10
12 | Gel6+Ge23+B14 34,20 85,00 | 186,50 197,80 198,40
13 | Ge23+Ge67+B14 29,00 106,80 | 189,20 218,60 198,60
14 | Gel6+Ge23+Ge67+B14 28,20 | 106,40 | 159,00 162,80 164,60
15 | Asd 12,64 28,20 | 43,80 49.00 46,20
16 | Asb 36,20 118,40 | 106,80 55,00 46,60
17 | As8 29,60 106,00 | 37,00 43,80 44,60
18 | Asd+ Asb 12,64 28,20 | 46,40 46,20 55,00
19 | As4+ As8 12,24 43,80 | 55,40 58,20 62,40
20 | As6+ As8 ) 12,64 16,80 | 43,80 47,00 55,00
21 | Asd+ As6+ As8 12,64 18,60 | 59,20 59,60 64,20

Tir bang 2 ta thdy kha nang sinh téng hgp IAA clia cdc chiing vi khudn
tang dén theo thoi gian, trir trudng hgp cia chiing As6 va As8, Ge67+B14. D6i
v6i cac ching c6 kha nang phan giai P khé tan, khi két hgp 2 hoic 3 chiing véi
nhau ciing déng thoi 1am ting kha nang sinh téng hop IAA ciia ching. Riéng
ba chiing vira c6 kha ning sinh tdng hgp IAA v c6 dinh nitg, viéc st dung da
ching lam giam lugng IAA dugc tao thanh trong moi trudng nubi cdy.

3. Nghién citu anh huéng ctia ba ching vi khuin cé dinh nito Ién sinh
trudng va phat trién cfia cay bong va cay ca chua

Hat bong va hat ca chua dugc ngdm nudc cho nay mam va cdy vao cit. Vi
khudn dugc cdy dén néng d6 OD 620 = 1,3. B8 sung 10ml dich vi khuén /
binh ¢6 3 kg cét. Sau 1 thang ki€m tra kha nang phdt trién clia cay. Trong qué
trinh thi nghiém dim bdo d6 4m 60%.
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Bdng 3 : Két qua thi nghiém 1én cay bong

sO | LO THf NGHIEM 1 THANG 2 THANG
T CAO |DAIRE| sO | cao | DAr | sOLA
CAY | M) | LA | CAy RE
(CM) (C™M) (CM)
i pC 16,5 6,8 5 20,5 8.5 5
2 AS4 16,0 72 5 20,5 15 5
3 AS6 16,0 58 5 21,5 12 8
4 AS8 16,0 5.8 5 20,5 12 6
5 AS4+ AS6 16,0 6,8 5 18,5 14,5 6
6 AS4+ AS8 15,5 5,5 5 19,5 8,5 5
7 AS6+ ASS 16,4 7,0 5 19,5 13 5
8 | AS4+ AS6+ AS8 16,5 8,5 5 18,5 11 6

Bang 3 cho thdy vé chiéu cao cay sau 1 thdng va 2 thdng khong thdy su
khdc biét giita cdc 16 thi nghiém va d6i ching. Chiéu dai ré chia 16 2, 7 va 8 dai
hon so véi DC. Sau 2 thing b6 ré clia cic cay trong 16 thi nghiém déu phat
trién rét t6t va & mot s6 16 14 ciing phat trién t6t hon so véi PC (L6 3, 4, 5, 8).
Mot diéu dé nhan thdy 14 khi d4t duwoc xir 1y véi vi khuén, r& phu phdt trién rat
t6t (anh). Cic ching vi khudn dugc chon khong nhitng c6 kha ning c6 dinh
nito khong khi ma con ¢é kha ning sinh téng hgp IAA. Su phét trién clha 1é &
day c6 thé 1a do ddng tac dung cha JAA.

DGi véi cay ca chua, két qua nhan duge tuong tu (bang 4). Nhu vy so
bd c6 thé thdy khi sir dung ca 3 chiing vi khudn sy phét trién ca ciy t6t hon
rd rét so véi d6i chiing.

Bdng 4 : Két qua thi nghiém 1én cay ca chua

SO LO TH NGHIEM CAO DAIRE (CM) sOLA
TT CAY(CM)

1 DC | 8,5 3,5 5

2 AS4 9,0 3.5 5

3 AS6 8,5 3.5 5

4 ASS 8,5 4,0 5

5 AS4+ AS6 8,5 4,0 5

6 - AS4+ AS8 9,0 4,0 5

7 AS6+ ASS 9,0 4,0 5

8 AS4+ AS6+ AS8 9.5 40 5
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3.4. Hoan thién cong nghé lén men ché phdm vi sinh chic niang da

ching ¢ quy mé pilot

3.4.1. Cdc ching vi sinh tham gia vao ché phdm vi sinh da chiing

Pé hoan thién céng nghé nghé san xu4t ch€ phdm phan bén VSV da
chling chitc niing cho ciy bong va ca phé & quy mo pilot, dé tai da sit dung:

Ching d6i khdng 1a:

Burkholderia cepacia THI0
Cic chung vi sinh phan giai 1an, c¢d dinh N,

(1)Pseudomonas nitroreducens As4 (C§ dinh N, + sinh téng hop IAA)

(2)Bacillus silvestris Ge 67 (phan gidi 1an)
(3)Bacillus pumilus Gel6 (phan giai 1an va sinh IAA)

- D4 xac dinh tinh d6i khing clia ching vi sinh vat nghién citu (c4c chiing c6
dinh nito, phan gidi lan va khiang Fusarium oxysporum va Ralstonia
solanacearum) bang céch cdy vuong géc trén dia thach Két qua nhan dugc
cho thdy céc chiing nay vén phat trién khong dc ch€ sy phat trién clia nhau.

Déng thoi xdc dinh kh3 nang s6ng sét khi tron chiing vao hén hgp ché
phdm sau timg thing.

Vi sinh vat sau 48 gid nudi cdy ly tAm trdn, trdn v§i cdm, than bun vo
triing va pentovit ddm bao do 4m 25%. Cho ché phdm vao tii nilon, dén kin va
git & nhiét d6 phong. Sau cdc khoang thoi gian nhét dinh, xdc dinh do s6ng

s6t clia cdc chung vi khudn nghién citu.

Xéc dinh do séng s6t chia vi khudn theo thdi gian trong hé hgp

TT | Ten Ciam (x 10% Than bun (x 10%)
ching Thing Thing
0 I 12 |3 |4 |5 |6 |0 |1 |2 13 |4 |5 |6
1 [THI0 |57 [57(56!54]154]|5 (42414 |4 |4 |4 |2 |17
2 | Asd 9,2 9 9 898,58 7617 5 322 1,2 (1,0 1,0
3 | Ge67 10,3 110 |10 {9,119 7816713,213013,0(3,0(241(2,1]1,3
4 |Gele |53 5252|5214 4 1016215 40(4,0:3 1,0 |-L0

- Cdc nghién ctu thir nghiém c6ng nghé dugc thyc hién tai pilot Vién

Cong nghé sinh hoc.
- Che phdm vi sinh chic ning duoc dua vao chat mang nén hitu co
Polyfa sén xudt tai Buon Ma Thut- Déc lc.
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- Céc nghién citu higu Iyc clia ch€ phim dugc len cay bong duge thyc hién
tai Trung tam nghién citu bong va cdy c6 sgi Tay nguyén, Vién nghién cifu cay
bong va cdy co6 soi, ca phé tai Khoa Nong 1am, trudmg Pai hoc Tay nguyén.

3.4.2. Thir nghiém céng nghé sdn xudt phdn bon vi sinh chitc ndng ¢
quy mé pilot:

Cic chung vi sinh d6i khdng nuéi trong moi trudng duge nghién citu va
thtt nghiém cho két qua t6i wu nh4t dé nhan giéng cdp 1 trong phong thi
nghiém sau d6 chuyén sang lén men 70 | v6i c4c théng s6 sau:

A. Cong thitc modi trudng:

Péi véi cac chiing vi khudn:

Thanh phidn méi trudng:
Urea 1,0

K, 0 1,0

P,O, 0,5

NaCl 0,2
MgSO, 02

CaCl, 0,1

MnSO, va FeSO, 0,001
Ridudng 10ml
Dich thich bd 5%

Dai vé6i cac chiing vi khuén ¢ dinh ni to va phan giai 1an:

Thanh phin moi trudng:
KH,PO, - 0,4 CaCl,. 2H,0 - 0,02
K,HPO, - 0,1 FeCl,.6H,O0 - 0,01
MgSO,.7H,0-0,2  NaMoO, .2H,0 - 0,002
Manitol - 20 NaCl - 0,1
Dich thit bd 5%
Pepton 3

B. Cic thong s6 cong nghé:
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Bdng 8: Cdc thong s6 cong nghé t61 wu duoc chon

Bacillus pumilus (phdn giai ldn
va sinh IAA)

Ching T(CH | T(h) | PH VT.viph | Mdt d6 VSVdat
' cuc dai
Vi khuin d6i khing
Burkholderia cepaciaTHIO | 4 17072 | 150 4.8.10°-5.10°
36
Pseudomonas  nitroreducens
(sinh téng hop IAA)
Vi khudn PG lan va CP ni to
Bacillus silvestris (PG ldn) 37 48 7072 | 150 10°

-Dich 1én men dugc thu héi va ly tam 5000 v/p véi chat hap phu
pentovit thu héi sinh khéi va lam kho. Sinh khéi dugc tron véi co chat [a cdm

gao va diatomit ti 1¢ 1/80/19.

- San phdm dugc déng trong bao trdng bac vdi trong lugng 500g do 4m

22-25 , bao quan & nhiét d6 phong,

- Thoi gian bao quén sau 3 thdng mat d6 cdc chiing 107- 5.10°

- Ché phdm vi sinh chdc ning duge phéi tron véi nén hitu co polyfa-
bong til¢ 1/100 thanh phin bén chdc ning cho cay bong.

- Ché phdm vi sinh chiic ning dugc phdi tron v6i nén hitu co polyfa-CF
ti 1& 1/100 thanh phan bén chifc ning cho cay Ca phé.
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e

BN 0
Anh 12: Pilét Thuc hién Dy én

3.4.3. Chdt luong phdn hitu co vi sinh da chiing chitc ndng nén
polyfa.
- Chi tiéu chét lugng theo ting loai sdn phim:

+ Phan hitu co vi sinh da chling nén POLYFA.

+ POLYFA 0,5.3.0,5

N: 0,5%, P,0s: 3%, K,0: 0,5%

+ POLYFA 1.3.1

N: 1%, P,05: 3%, K,0: 1%

+ POLYFA 3.3.3

N: 3%, P,Oy: 3%, K,0: 3%

+ Chét hitu co: 22% (tr v6 ca phé,mun mia,than bln)
+ Chat diéu hoa sinh &u&ng(NAA): 50- 100 ppm

+ Vi lugng tinh theo ppm: Mo, B, Mn, Zn: 10-150 ppm
+ Vi sinh vat da ching: 107 CFU/gr.
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3.5. Panh gia Hiéu lIuc chia phan bén da ching trén cay tréng

Viéc sir dung lién tuc phan v6 co bén cho cay tréng trong san xuét nong
nghiép va khong bén phan hifu co di phd v& can bing </, dn dén phd vd két
cdu va lam giam dung tich hdp thu cba d4t, l1am cho d4t ngay cang chua va bj
rira troi. Hau qua 14, cay tréng vu sau sinh trudng va cho nang suit kém hon
vu trudc mac di chi phi ddu tu cao hon. Vi vay, dé xay dung nén san xudt
nong nghiép bén vitng va ting hiéu qua cia viéc ddu tu thi viéc sir dung phan
hitu co vi sinh da ching bén cho cay tréng 1a hét sic cin thi€t. Trong nam
2002- 2003 tai Daklak, chiing t6i da tién hanh thi nghiém:

“Nghién ciu hiéu lyc cita phdn bén hitu co t6ng hop chitc néng da
chung POLYFA dén khd ndng chéng chiu sdu bénh, sinh truong va ndng sudt
ctig cdy ca phé va cdy béng”.

V6i muc dich x4c dinh hiéu luc clia phin bén vi sinh chic nang da
ching tréen nén POLYFA dén kha ning ch6ng chiu sau bénh, sinh trudng va
nang suat cua cay‘ch phé va cay bong.

3.5.1 Anh hiréng ciia ché phdm Ién quy mo chau vai

3.5.1.1. Nghién citu dnh hudng ciia ché phdm Vi sinh da chiing chitc
ndng lén cdy bong vdi ¢ quy mé chdu vai
Cay bong vai dugce tréng trong cic chiu vdéi 5 kg dat, méi cong thitc thi
nghiém dugc tréng theo cdc cong thic sau:
CT1: bat khong
CT2: bat nhiém F.oxysporum
CT3: D4t nhiém F.oxysporum + 20g ch€ phdm VSDCCN
T4t ca cdc cong thic thi nghiém déu dugc bén NPK véi s6 lugng va 14n
bén nhu nhau. |
Dé xic dinh hiéu qué dnh hudng ctia cic chiing vi sinh d&i khdng, c6
dinh dam va sinh t6ng hop IAA chiing t6i theo ddi sy phdt trién cha chiéu cao
cdy va bo ré trong giai doan sau 20 ngdy ndy mim va s& luong, kh6i lugng
qua cdy bong sau khi thu hoach. Két qua dugc trinh bay trong cédc bang sau:
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Bdng 1: Anh hudng ctia ch€ phdm 1én su phat trién clia bo ré va chiéu cao clia

cay sau 20 ngdy ndy mam.
Cong thiic Chiéu dai TB clia | S6 lugng ré | Chiéu cao TB cia
ré chinh (cm) | TB trén mot cay
cay (cm)
CTl1 6,26 5 18,0
CT2 4,46 2 13,2
CT3 9,04 8 24.6

Bdng 2: Danh gid anh hudng cta ch€ phdm lén cic yéu t6
ciu thanh ning su4t

Khdai Nang sudt (ta/ha)
Coéng thic | Qua/cay luf,mg L§ thuyét | Thue thu
qua (g)

1. b/C 8,9 3,15 11,21 10,3
2. bat nhiém F.oxysporum 6 2,24 5,37 5,01
3. Dt nhiém
F.oxisiporum +20gché | 11,5 340 | 14,96 14,00
phdm VSDCCN

Bdng 3: Tinh hinh bénh hai va thoi gian phat duc cua cdc cong thiic.

Thoi gian tir gieo dén ...
T§ 1é bénh (%) | O ERRTEE
Ny Cdp Rdy | (ngay)
Cong thic _ .
. . - |DOm 70 ngay . .
Locore L 50%qua no | Tan thu
chay la

1. b/C 5 80 1,15 113,0 145,7
2. bat nhiém
F.oxysporum 75 80 1,01 134,0 165,0
3. D4t nhiém
F.oxisiporum + 20g
ch€ phdm VSDCCN | 0,00 75 1,02 1123 145,3
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- Qua nhiing bang trén ta thdy sir dung ch€ phdm chic ning da ching
c6 tac dung rd rét dén kha ning chdng chiu bénh ctia cay va ting ning sudt
cho béng trong diéu kién chju vai.

3.5.1.2. Nghién ciru dnh huong ciia ché phdm Vi sinh da ching chirc
ndng lén cdy ca phé & quy mé vuon wom:
Cay ca phé duge tréng trong cic tii PE véi 1 kg d4t, mdi cong thiic thi
nghiém dugc tréng theo cdc cong thifc sau:
CT1: bat khong
CT2: bat nhiém F.oxysporum
CT3: D4t nhidm F.oxysporum + 5g ch& phdm VSDCCN
T4t ca cdc cong thifc thi nghiém déu duge bén NPK véi s6 lugng va 1an
bén nhu nhau.
Pé x4c dinh hieu qué anh hudng clia cdc ch€ phdm Vi sinh da chiing
chitc nang. Ching t6i theo doi sy phét tri€n cha cay trong giai doan sau 6
thdng trudc khi dua ra tréng ngoai rdy.
Tinh hinh sau bénh hai clia cdc céng thic.

A , Ty 1¢ bénh (%)
Cong thire 14 o8 ré
T1 5
T2 75
T3 0

Uom hat chon gi6éng da tiéu chudn, nén béc v tréu truéc khi vom, G
nudc 4m (37 -40°C), hang ngly tuéi nudc cho dii 4m. Sau 21-25 ngay hat ca
phé méi nit nanh (nlid mdm 1-2mm, dat 80-85%. Khi d6 méi dem gieo vao
chau. D4t 1am toi xdp, gieo hat da ndt nanh, phtl 16p d4t min 1&n hat chi ddy 1-
1,5mm. Theo 3 cong thirc trén.

Sau gieo 20 -25 ngay hat ca phé méi d6i mil, sau 15 ngay nita m&i bung 14 so.
Khi d6 nhd nhitng cay t6t, r& coc chi c6 mot, ré thing tréng ngoai rdy.
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Chi tiéu sinh truéng cia cay ca phé

Saul | Sau2 | Sau3 | Saud4 | Saus
Chi tiéu 6 thdng
thdang | thdng | thdng | thdng | thdng
CT1 7-8 9-13 14-18 | 19-26 | 25-27 | 28-31
Chiéu cao
nd CT2 3-5 6-9 11-15 | 17-19 | 19-20 | 22-25
than
CT3 8-12 12-15 | 16-20 | 21-26 | 25-29 | 30-35
| CTI 4-6 7-9 11-14 | 14-15 | 16-18 | 18-19
Chiéu dai ré
Cr2 2-3 4-7 8-11 12-13 | 14-15 | 15-17
coc
CT3 6-9 8-10 10-13 | 14-19 | 17-22 | 20-24
Duong kinh | CT1 1-12 | 13-17 11824 126-34)} 384 |43-54
thdan cdch Cr2 05-071.0-1511.7-1.9|23-2.6 | 3.1-3.7 | 3.8-4.0
matdat5cm)| CT3 1-1.5 | 14-19122-25|30-38| 4-5 5-6.5
1 cdp
CTl 14-20)25-33]13.64.3 14649 55-5.9
la so
S6 cdp ld 1 cdp
CT2 14-16 ) 1,6-1.9 |1 2.6-2.9 [3.5-3.9| 4348
thdt la so
I cdp
CT3 1 <5 15-2212836\| 41-5 |54-62 67-74
d 50

Sau khi cdy vao bich PE khodng 4.5 dén 5 thdng, cdy c6 5 -6 cdp ld that, cao
hon 20 cm, duong kinh than géc hon 4.0mm cé thé dua ra vieon tréng duoc.

Qua cac két qua nghién ciru trong vuon wom cho ta thdy ring néu sir
dung ché phim da chiing chitc ning sé& Iam giam ti 1¢ méc bénh théi cd ré

cia cay va tang chét luong cay giong.



3.5.2. Panh gia khao nghiém hiéu luc cia Phan bén Vi sinh da
chiing chifc ning & ngoai dong rudng
3.5.2.1 Hiéu luc déi véi cdy Bong.

- Pia diém thir nghiém : tai xa Quang Hiép - huyén CuMgar - tinh
Daklak.

- Co quan thyc hién khao nghiém: Trung tam nghién citu cady bong va
cay c6 sgi Tay Nguyén, Vién nghién citu cly bong va ciy c6 sqi
Noi dung khdo nghiém: Thi nghiém gém 3 cong thirc:
J CT1 (D/c): Bon phan phan don (120 kg N + 60 kg P,O, + 60kg K,0) /ha
o CT2: B6n phén hitu co sinh hoc téng hop da ching nén hitu co
POLYFA loai CF (1:3:1) lugng 500 kg/ha, b sung phan don dua lugng (120
kg N + 60 kg P,O, + 60 kg K,0) /ha.
. CT3: B6n phan hitu co sinh hoc téng hop da chiing nén POLYFA
loai CFM (3:3:3) lugng 400 kg/ha, b sung phan don di lugng (120 kg N + 60
kg P,O; +60kgK,0) /ha.
Ghi_chi: Tdt ca cdc cong thicc déu dugc phun PIX (chdt diéu hoa sinh
truong) 3 ldn.
Thi nghiém dugc bé tri theo phuong phap khéi ddy da hoan toan ngiu
nhién RCBD, dién tich méi 6 1a: 100m?, téng dién tich thi nghiém la: 1200m?>.
* Chi tiéu theo doi
- Thanh phéin dinh dudng dat truc khi 1am thi nghiém: 1 miu; thanh
phén dinh dudng d4t khi két thiic thi nghiém: 3 miu (ctha 3 cong thiic). |
- Thoi gian sinh trudng tit gieo dén 50% s6 ciy ¢6 qua ddu tién nd va tan thu,
- Déanh gia tinh.hinh bénh cdy con: giai doan trudc 30 ngay sau gieo.
- Panh gia cdp rdy gay hai giai doan 70 - 90 ngay (truse khi phun thudc trirrdy).
- - Céc y€u t6 clu thanh nang sudt: mat d) cay cudi vy, s6 qua/cay, s§
qua/m? va khéi lugng qua.

- Ning suat 1y thuyét va nang sudt thuc thu.
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- Chi tiéu thoi gian phat duc qua céc giai doan dugc theo déi trén 20 cay

c6 dinh & hing giita méi 0.

- Khéi lugng qua : méi 6, thu toan bd s6 qua ciia 3 cay lién ti€p.

- Danh gia cdp rdy gay hai va bénh hai: 10 cay lién ti€p/o.
- Nang suat thyc thu: can toan 0.

- Hi¢u qua kinh té€,
K§ thuat canh tic:

- Mat dd: gieo 5 van cay/ha.

- Phan bon: Tt ca cic oong thiic déu bén di 120ng+ 60 kg P,O,+ 60 kg K,O.
e Cong thic 1 (d6i chitng)

Lugng phan thuong phdm (kg/ha)

Lan bén (Ngay sau gieo)
Lan VD SA Uré Kali
1. Bén 16t 400 143 0 20
2. B6n thic 1an 1 (20-25 ngay) 0 60 20
3. B6n thiic 14n 2 (40-45 ngay) 0 65 30
4. B6n thic 14n 3 (60-65 ngdy) 0 70 30
Téng 400 143 195 100

J Cong thic 2: (Nén: 500 kg Da chliing nén CF (1:3:1) +115kg N +

45 kg P,05+ 55 kg K,0)

Lan b6n (Ngay sau gieo)

Lugng phan thuong phdm (kg/ha)

CF Lanvb; SA | Ure Kali
1. Bén 16t 500 225 143 0 10
2. Bén thic 14n 1 (20-25 ngay) 40 22
3. Bén thic 14n 2 (40-45 ngay) 65 30
4, Bon thic 14n 3 (60-65 ngay) 70 30
Téng 500 225 143 | 175 92

. Cong thic 3: (Nén: 400 kg Pa chiing CFM (3:3:3) + 108 kg N + 48

kg P,O,+ 48 kg K,0)

42




Lan bén (Ngay sau gieo)

Luong phan thuong pham (kg/ha)

CFM |[LanVD | SA Uré Kali

1. Bén 16t 400 253 135 0 10
2. B6n thic 14n 1 (20-25 ngay) 0 50 10
3. Bon thiic 14n 2 (40-45 ngay) 54 30
4, B6n thic 14n 3 (60-65 ngay) 0 60 30
Tong 400 253 135 165 80

3.5.2.2. Két qud nghién ciru hiéu luc cida phdn bon da chiing trén cdy béng

Bang 9: Tinh hinh sau bénh hai va thoi gian phat duc ca cic cong thiic.

, ‘ Thoi gian tir gieo dén ...
Tylebénh (%) | Cip \
) ) . (ngay)
Cong thire Ray 70
Lo cd Dém 50% qua
. ngay Tan thu
ré chay Ia ng
1. b/C 3,33 83,33 1,27 113,0 145,7
2. Pa chung CF 0,00 83,33 1,23 113,0 146,0
3.Daching CFM | 0,00 | 76,67 | 1.27 1123 145,3
Cv (%) - 26,47 10,11 1,52 0,40

S3 liéu bang 1, cho thdy:

- Tinh hinh sau bénh hai & cdc cong thirc bén phan da ching POLYFA
loai CF va CFM c6 bé sung thém phan don cho di lugng (120 kg N + 60 kg
P,O, + 60 kg K,O)/ha chua thé hién sai khdc so véi cong thic dsi chitng bén phan

- don. Tuy nghién, cdc cong thifc bén phan da ching POLYFA loai CF va CFM
c6 bé sung thém phan don cho da luong (120 kg N + 60 kg P,O, + 60 kg K,0)
/ha khong thdy xudt hién bénh 16 c6 ré. |

| - C4c cong thic bon phan da chiing POLYFA loai CF va CFM c6 bd
sung thém phén don cho du lugng (120 kg N + 60 kg P,O,+ 60 kg K,0) /ha c6
thdii gian sinh truong tir gieo dén 50% s6 cdy ddu tién c6 qua nd va tan thu

cling chua thé hién sai khéc so v6i cong thitc d6i chiing bén phan don.
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Bdng 9: Cic yé€u t6 cdu thanh ning sudt va nang sudt 1y thuyét.

Mat do » ’ Khdi Niing su4t (ta/ha)
Cong thite (cay/m? Qua/ca Ql::za/ lugng Ly Thue thu
) y qua (g) | thuyét :
1. b/C 4,57 10,10 | 46,09 3,76 17,31 14,75

2. Da chung nén
Polyfa CF 481 | 11,47 | 5521 3,71 | 20,52 | 16,58

3. Pa chiing nén
Polyfa CFM 4,47 | 11,63 | 52,05 3,89 2021 | 16,40

Cv (%) 3,24 4,41 | 4,24 4,11 4,42 2,37

LSDO 05 0 78 3 47 - 1,37 0,60

Cv (%)= (S/X)* 100% hé s3 bién déng

LSD,s: So sdnh két qua ctia cdc cong thitc ke ¢6 ¥ nghia théng.
S6 liéu bang9, cho thay:

- Mat dd cay cudi vu clia cdc cong thitc trong thi nghiém dam bao theo
diing quy trinh dé ra.

- C4c cong thifc bén phan da ching POLYFA loai CF va CFM c6 b6
sung thém phén don cho du luong (120 kg N + 60 kg P,O,+ 60 kg K,0) /ha cho
s6 qua /cay, s6 qua/m?, ning suat Iy thuyét va nang suét thuc thu cao hon cong thic
déi chimg bén phan don va sy sai khic ndy ¢6 ¥ nghia théng ké.

- Khéi lugng qua ctia cic cong thitc bén phan da chiing POLYFA
loai CF va CFM c6 b6 sung thém phan don cho di luong (120 kg N + 60 kg
P,O;+ 60 kg K,0)/ha chua thé hién sai khdc c6 ¥ nghia so vé6i cong thitc
déi chitng bén phan don.

Bdng 10: Hiéu qua kinh t€ (triéu déng/ha).

Téng thu Chi phi | Thusau khi | Thu vuot
Cong thirc phan trir chi phi | so vdi doi
) bén phan bén chilng
1.D/C 81125 | 14990 | 66135 -
2. Da ching nén
Polyfa CF 9119,0 1761,9 7357,1 743,6
3. Pa chung nén
Polyfa CFM 9020,0 1724,1 7295,9 682,4




S6 liéu bang 3, cho thdy: Do moi khau thyc hién & cdc cong thifc tuong tu
nhau, do vay chiing t6i chi so sdnh phdn thu va chi phi phan bén giia céc cong thic.
Cic cong thirc bén phan da ching POLYFA loai CF va CFM c6 bd sung thém
phan don cho da luong (120 kg N + 60 kg P,O;+ 60 kg K;O)ha c6 téng thu vi
phdn thu sau tnir chi phi bén phan cao hon cong thidc d6i chimg, méac dii cic cong thirc
ndy c6 chi phi bén phan cao hon d6i ching. Lii do viéc bén phan hitu co da chiing
POLYFA so vdi bon phan don tir 680 dén 743 nghin dong/ha.

3.5.3 DPanh gi4 hiéu lyc déi v6i cay ca phé.

3.5.3.1. Thi nghiém gém 5 céng thiic sau

T1 : 300 kg N +100 kg P,0,+ 300 kg K,O

T2: 300 kg N + 100 kg P,O,+ 300 kg K,O + 5 t4n phan chuéng/ha.

T3: 300 kg N + 100 kg P,O5+ 300 kg K,O + 1000kg Phan hitu co da ching
POLYFA/a.

T4: 300 kg N + 100 kg P,O5+ 300 kg K,O + 1500kg Phén hitu co da ching
POLYFA/a.

T5: 300 kg N + 100 kg P05+ 300 kg K,O + 2000kg Phan hitu co da chiing
POLYFA/a.

Thi nghiém duge b6 tri 0 huyén Krongbuk - tinh Daklak, gém 4 14n nhéc
lai dugc b6 tri theo khéi ddy du ngiu nhién.

- Thoi gian tyc hién: 2002 -2003.

- Phan bén duge bon nhir sau;

+ Phan lan va phan chudng b6n 14n 1 vao ddu mia mua ( thing 5).

+ Phan vi sinh hifu co da ching POLYFA b6n 14 2 14n vao ddu mia mua va
gitta mila mua (thang 5 va thang 7), méi 14n 50 %.

- Cic cong doan k¥ thuat khic duge ti€n hanh thuc hién nhu nhau & tt ca
cdc cong thic nhu: tudi nude, 1am cd, tao hinh, phun thudc phong tnr sau bénh, thu
hoach...

- Kién tra chét lugng ciia phan bén,

- Quan tric cdc chi tiéu déng rudng: sinh trudng phét trién cla cay, cic chi
tiéu cdu thanh nang sudt, chi tiéu ning sudt.
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- Phan tich theo doi dién bi€n do phi nhiéu cha dat.

- Phan tich hiéu qua kinh t€.

1N

- 6 licu theo di dugc tap hop va sit 1y théng ke trén mdy tinh.
3.5.3.2. Két qud nghién citu hiéu luc cua phdn bon da ching
POLYFA trén cdy ca phé.

- Tac dong clia phan bén hitu co da chiing POLYFA dén tinh chét hoa

hoc cua dat

Bang 11: Tinh chat ctuia dat trudce thi nghiém ( 0-30cm)

HC P,0dt K,Odt Ca** Mg **
Cong thitc | pHyq N (%) S
(%) (mg/100gd) | (mg/100gd) | (1d1/100gd) | (1dl/100gd)
Tl 4.5 13.93]0.169 6.5 14.6 2.04 1.99
T2 4.5 |[3.80]0.168 6.4 144 2.33 1.88
T3 45 139210.164 6.5 14.5 2.18 1.79
T4 4.5 | 3.81 | 0.166 6.4 14.5 2.46 1.91
TS 4.5 13.99|0.165 6.5 14.7 241 1.68
Bdng 12: Tinh chit ciia d4t sau thi nghiém ( 0-30cm)
. HC h on_t,dt Kzodt CaH Mg *
Cong thitc | pHgq N (%)
(%) (mg/100gd) | (mg/100gd) | (1dl/100gd) | (1dl/100gd)
Ti 4.5 {382 0.161 6.0 14.8 2.36 1.87
T2 45 |1420|0.172 7.1 15.1 2.53 1.83
T3 45 14.0210.170 6.9 15.6 2.55 1.76
T4 4.5 [4.09}0.177 7.2 16.6 2.48 1.96
T5 4.5 | 4.15(0.181 1.5 16.9 2.50 1.84

Phan tich tinh ¢hat hoa hoc dét truée va sau 2 nam thi nghiém bén phan
hitu co vi sinh da chling cho thdy: cong thitc bén hoan toan phan khodng ham
lugng dinh dudng trong déit khong nhiing khong dugce cai thién, ma ¢ chiéu
huéng cdn bi sut gidm. Trong khi dé c4c cong thitc ¢6 sir dung phan hitu co vi
sinh da chiing POLYFA va phan chuéng thi c4c chi tiéu dinh dudng dugc cai
thién r6 rét (hitu co, N, P,O,dt va K,Odt déu ting len). Chiéu hudng cong thitc




O

bén lugng phan hitu co vi sinh da ching POLYFA cang cao thi cic chi tiéu
hod hoc cang dugce cai thién. |

- Tdc dong ctia phan hitu co vi sinh da chiing POLYFA dén Iy tinh dat:
Bdngl3: Thanh phdn 1y hoc dat trude thi nghiém

DPoan lap d4t (%) Dung trong | D¢ x6p
Cong thiic ;
>5 mm 5- mm 1-0.25 mm | <0.25 mm (g/fem’) (%)
Tl 25.25 39.21 20.75 14.79 0.97 62.56
T2 26.06 40.36 20.04 13.55 0.97 62.56
T3 25.18 39.72 20.76 14.34 0.97 62.56
T4 26.02 40.24 20.58 13.16 0.97 62.56
T5 25.47 40.05 2047 14.01 0.97 62.56
Bangl4: Tinh chat 1 hoc d4t sau thi nghiém
Doan lap dat (%) Dung trong | D¢ x6p
Cong thuc 3
>5 mm 5-1 mm 1-0.25 mm | <0.25 mm (g/cm™) (%)
Tt 23.90 40.20 21.17 14.16 0.97 62.56
T2 28.06 40.25 20.04 11.65 0.96 63.77
T3 27.50 40.03 21.00 11.47 0.96 63.77
T4 27.67 40.21 20.58 11.54 0.96 63.77
T5 27.82 39.95 20.05 11.73 0.96 63.77

D06i v6i cay ca phe thi tinh chat vat 1y cha ddt quan trong hon ca tinh
chét hod hoc dét, né quyét dinh rt 16n dén sinh trudng phat trién vi cho ning
sufit clia cay trong. SO liéu vé doan lap, dung trong va do x6p dat (bang 6, 7)
cho thiy: cong thic bén hoan toan phan khoang (T1) trudc va sau thi nghiém
thay déi khong ddng ké. C4c cong thiic c6 bén phan chudng va phan hitu co vi
sinh da ching (T2-T5) nhd tidc dung chia ch4t hitu co trong d6 bén vio dat 1am
cht keo gin két cdc doan lap bé lai véi nhau nén ty 1é cdc dodn lap c6 gid tri
nong hoc (>5mm) duge tang lén, ty 1& doan lap bé (<0,25mm) gidm xudng,
tao cho dét c6 d thodng khi cao, dung trong gidm d6 x6p ting 1én.

Tac dong clia phan hifu co vi sinh da chiing POLYFA dén ch€ d6 4m clia dit.
Kha nang giam do 4m cta d4t c6 'quan h¢ mat thié€t véi sinh trudng va
phét trién ciia cay ca phe, dic biét 12 trong diéu kien mia kho & Daklak. Néu
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nhu sic giit 4m cta d4t kém thi chu k¥ m6t 14n tuéi s€ ngén, s6 14n tudi phai
ting lén. Bén phan chuéng ciing nhu phan hitu co vi sinh da ching lién tuc
(T2-TS) sé tang cudmg siic git 4m cla d4t. K&t qua theo doi do 4m dat o céc
coéng thifc sau thdi gian tudi trong miia kh6 2002-2003 cho thiy: cong thic chi
bén phan khodng (T1) sau 14 ngiy dé 4m da xuéng duoi 30%, trong khi cic
céng thitc ¢6 bén phan chuéng va phan hitu co vi sinh da chiing POLYFA d¢
4m dat vin con tir 31-35%. S& di ¢ diéu ndy 1a do kha nang hiit 4m ciing nhu
che phl dét giam qua trinh bdc hoi nudc cha chdt hitu.co bén vao dat. Diéu
nay rdt c6 ¥y nghia gidp cho ciy cé kha nang sinh trudng va phat trién 16t, s&
gidp cho cay c6 kha niing chéng chju dugc v6i di€u kién kho han lugng nudc
tudi bi thi€u.

3.5.3.3. Anh hudng ciia phdn bén hitu co vi sinh da chiing nén
- POLYFA dén sinh trudng phdp trién ciia cdy ca phé. |

Ham lugng dinh dudng trong 14 ca phé 1a chi tiéu ddnh gid kha ning
hép thu dinh dudng cla ciy ciing nhu hi¢u lyc cung cép chét dinh dudng cta
phan bén, thong qua dé biét duge lugng dinh dudng cung cép cho cay tréng c6
ddy du hay khong. Phan bén thanh phan dinh dudng trong 14 ca phé trudc va
sau khi bon phan cho thdy: bén hoan toan phan khodng c6 ham lugng dinh
dudng tich lu¥ trong 14 thdp, bon phan chuéng va phan hitu co vi sinh da
ching POLYFA két hgp bén phan khodng thi cay tich lu§ dinh dudng nhiéu
hon (T2-TS). Cong thitc bén 1500 - 2000 kg phan hitu co vi sinh da chiing
POLYFA/ha cho tich lu§ N, K trong 14 cao nhat. |

Bdng 15: Thanh phan dinh dudng trong 14 ca phé trudc va sau khi bén phan (%)

) Trudc boén phan Sau bén phan 10 ngay
Cong thirc
N p K N P K
Tl 2.67 0.12 1.53 2.78 0.13 1.61
T2 2.67 0.11 1.53 2.85 0.13 1.63
T3 2.66 0.11 1.54 288 | 0.13 1.69
T4 2.67 0.12 1.55 3.04 0.14 1.75
TS 2.67 0.11 1.56 3.04 0.14 1.75
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Bdng 16: T6c d¢ tang tradng ca phé trong 2 nam thi nghiém

Cong thic & dai canh (cm) & dfk canh (mm) Cap 14 hinh thanh
5/1172002 | 12/6/2003 | 5/11/2002 | 12/6/2003 | 5/11/2002 | 12/6/2003

Tl 24.7 317 0.7 0.8 72 13.0

T2 26.2 345 0.7 0.9 7.8 146

T3 26.0 3338 0.7 0.9 73 135

T4 26.6 34.7 0.7 0.9 93 14.8

T5 275 35.5 0.7 0.9 9.0 15.5

Vé t6c do tang trudng chiéu dai cianh, dudng kinh canh co ban, hinh
thanh cép 14, cho thdy: néu bon hoan toan phan khodng sé 1am cho cay sinh
trudng phat trién kém. Nhung néu bén thém phan chuéng hodc phan vi sinh
hitu co da ching POLYFA két hgp v6i phan khodng s€ cho ciy ca phé sinh
trudng va phat trién t6t hon, t6c do tang trudng chiéu dai canh, dudng kinh
canh nhanh hon, cap 14 hinh thanh nhiéu hon. trong céc cong thic bén phan
chudng va phan hitu co vi sinh da ching POLYFA thi cic cong thic bén 1500
-2000 kg POLYFA cho cy ca phé sinh trudng va phét trién t6t hon c, day 1a
O s& rat tot dé thiét 1ap nang suit cao chia nhiing vu sau.

Anh huéng ciia phan hitu co vi sinh da chiing POLYFA dén chét luong qia
ca phé.

Két qua quan tric cdc chi tiéu v& qua ca phé & 2 nam 2002-2003 cho
thdy gifta cac cong thitc ¢6 xudt hién khdc nhau c6 § nghia, nam 2003 su khic
biét gilta cac cong thitc 16n hon so v4i nam 2002. Cong thitc chi bén phan
khodng (T1) ty I& qua rung, qud 1 nhan va ty 1& tuoi/nhin cao, thé tich va
trong lugng quéa nho. Cong thitc bén bd sung phan chubng (T2) mac di thé
tich va trong lugng qua cé tang 1én song ty 1¢ qua rung, qua 1 nhan va ty 1¢
tuoi/nhan con khd cao. Cic cong thitc bén phan hitu co vi sinh da ching
POLYFA (T3-T5) da khic phuc dugc nhiing han ch€ trén nho vao sy ¢6 mat
ciia ddy di cdc chdt dinh dudng trong phan bén: di gidm duoge ty 1¢ qua rung,
qua 1 nhﬁri, ty 1¢ qua tuoi/nhan, tang kich thudc va trong lugng qua gép phén
tdng ning suft va chét lugng sin phdm’cay tréng. Trong cdc cong boén phan
POLYFA thi cOng thitc b6n lugng 2000kg/ha c6 céac chi tiéu vé qua hon ca. -

49



Bdng 17: Mot s8 chi tiéu chat uong qua ca phe .

Cong | Tyléequa | Tyléqual V100 qua | P 100 qua | Ty lé tuoi/
thic | rung (%) nhan (%) (cm®) (g) nhan
Ti 18.5 9.2 114 110 4.55
T2 17.8 8.5 120 118 4.58
T3 16.8 8.1 119 118 4.42
T4 15.5 7.3 126 121 4.40
TS5 14.3 7.2 132 125 4.31
LSD,,,| 176 0.8 3.1 3.0 0.08

3.6. Tinh hinh sau bénh hai cia cic cong thiic.
Bdng 18: Tinh hinh sau bénh hai ctia cac cong thiic.

. Ty 1¢é bénh (%)
Cong thic — _
Locoreé Dom chay la
T1 3,33 83,33
T2 3,10 43,03
T3 0,00 27,67
T4 . 0,00 17,78
T5 0,00 19,02

3.6.1 Ndng sudt va hiéu qud kinh té cila viéc st dung phdn hitu co vi
sinh da chiing POLYFA
Bang 19: Nang sudt ca phé nhan nam 2002- 2003

. Nim 2002 Nam 2003 Téng 2 ndm
Cong thirc |
tan/ha % tdn/ha % tdn/ha %
Tl 3.42 1 100.00 3.35 100.00 6.77 100.00
T2 3.58 | 112.57 3.92 117.01 7.77 114.77
T3 380 | 1il.11 3.90 116.42 7.70 113.74
T4 | 392 | 114.62 4.25 126.87 8.17 120.68
TS5 394 ; 115.20 4.30 128.36 8.24 121.71
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Bdng 20: Luong toan hiéu qua kinh t& & cdc cong thidc sir dung sir dung phan
hitu co vi sinh da chiing POLYFA

Coéng Pau tu (1000d/ha) Thu nhap (1000d/ha) Thang du VCR
MY I'Phanbén| Tang | caphé | Tang |(1000/ha)
T1 6780 - 97990 . 91210 -
T2 10280 | 3500 | 112840 | 14850 | 102560 | 1.12
T3 83380 | 1600 | 111900 | 13910 | 103520 | 1.13
T4 9180 | 2400 | 119290 | 21300 | 110110 | 1.20
T5 9800 | 3200 | 120380 | 22390 | 110400 | 1.21

(Tién ldi chua tinh tién thué nhan coéng va cdc chi phi phu khdc vi cdc
chi phi dé ¢ cdc 16 thi nghiém la nhu nhau)

Pon gid tinh todn:

- Urea: 2760d/kg

- Lan Van dién: 1000d

- Ca phé nhan: 12.0004

- Phéan chudng: 350d

- Phan bén hitu co vi sinh da ching POLYFA: 800d

K&t qua nang suét thu hoach & ca 2 nam 2002-2003 cho thdy gita cdc
céng thitc nang sudt cé sy khic nhau rat ¢é ¥ nghia. Tinh todn so bo hi¢u qua
kinh t€ & cic cong thitc ddu tu phan bén khdc nhau cho thady bén hoan toan
phan khodng cho hiéu qua kinh t€ th4p, s6 tién 13i thdp hon 1a bé sung phan
chudng va phan hitu co vi sinh da chiing POLYFA ( h¢ s6 1ai VCR = thang du
(16 thi nghiém)/ thiang du (16 d6i chimg) déu >1 ching t6 phan bén hitu co vi
sinh da ching c6 ¥ nghia vé mit kinh t& (bang 12)).

3.6.2. Két ludn vé phdn khdo nghiém hoat luc ciia phén da chiing

T nhitng k€t qua nghién citu trén ta cé thé rit ra mot s6 ket luan sau:

3.6.2.1. Doi vdi cdy bong:

- Tinh hinh sau bénh va sinh trudng clia cay bong & cic cong thiic bon
phan POLYFA loai CF va CFM c6 bd sung thém phan don cho da Iuong (120
kg N + 60 kg P,Os+ 60 kg K,0) /ha khong sai khic so v6i cong thifc d6i chimg bén
phan don. Tuy nghién, cdc cong thitc bén phan POLYFA loai CF va CFM c6 b8
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sung thém phan don cho du lugng (120 kg N + 60 kg P,Os + 60 kg K,O) /ha
khong thdy xuat hién bénh 10 ¢d ré. Bénh nay do nim F. oxporum gdy hai.

- C4c cong thic bén phan POLYFA loai CF va CFM c6 b6 sung thém
phéin don cho di lugng (120 kg N + 60 kg P,O,+ 60 kg K,0) /ha cho s qua/cay,
s6 qua/m? , ning sudt 1y thuyét va ning sudt thuc thu cao hon c6 ¥ nghia so véi cong
thitic d6i chiing bén phan don.

- C4c cong thitc bén phéan hitu co da ching POLYFA loai CF va CFM
c6 bé sung thém phan don cho di lugng 120 kg N + 60 kg P,O,+ 60 kg K,O /ha
cho tdng thu va phén thu sau khi trix chi phi bén phan 16n hon cong thifc d6i ching
bén phan don va 13 trén 680 000 déng/ha.

3.6.3. Déi vdi cdy ca phé:

- C6 thé dung bén 16t hodic bon thidc két hgp véi phan khodng vo co.

- Phan hitu co vi sinh da chung POLYFA ci thién t6t do phi nhiéu clia dat: tang ham
lugng céc chat dinh dung, ting do xdp, ting siic gilt 4m cho dét; khong thdy xudt
hién bénh 165 ¢3 18.

- Phan hitu co vi sinh da ching POLYFA gitp ting chat hugng qua ca phé, ting ning
sudt va dem lai hiéu qua kinh t€ cao cho ngudi san xuét ( he s& 13 VCR déu >1).
3.7. Két qua san xuat ché pham:

- b3 xay dung dugc 1 pilot

-Trong nam 2003-2004 di sin xu4t duge 400 kg ch& phdm vi sinh chic
nang da ching va phdi hop v6i xi nghiép phan bén Polyfa Buon Ma thuot Dic
ldc san xudt 400 t4n phan bén chitc ning da ching nén hitu co POLYFA.

3.8. Két qua dao tao
- 01 - Thac s¥
- 04 - sinh vién t6t nghi¢ép CN
3.9. Cac cong trinh da cong bo:
Da c6 7 trinh tu gen ding ky trén ngan hang gen quéc té

1. Pham Viét Cutng, Nguyén Thi Kim Cic, Nguyén Thi Tuyét Mai, Hoang
Thi Hang, L& Trdn Binh, 2001. Dinh loai ching vi khudn HN51 t¢ng dung

trong ché phdm phan bén vi sinh Microcom. Tap chi Di truyén va Ung
dung, N2, 30-34
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. Pham Viét Cudng, Nguyén Thi Kim Ciic, 2002. Tuyén chon va nghién ciju
mot s& tinh chat chia vi khudn phan gidi photphat khé tan phan 1ap tir dat
tréng bong & Tay nguyén. TC Di truyén hoc va Ung dung, 4, 31-36.

. Pham Viét Cudng, Pham Vin Duyét, Nguyén Thi Kim Cic, 2002. Hoat
tinh c6 dinh N, clta mot s6 ching vi khudn phan 14p tir d4t tréng cay hoa
mdu tai Ha noi. Tap chi Khoa hoc va Cong nghé, 40, s§ dac biét, 173-178.
. Nguyén Thi Kim Cic, Pham Vian Toan, Pham Di&c Thuan, Pham Viét
Cudmg, 2002. Dinh danh loai bing k§ thuat sinh hoc phan tlr va nghién citu
kha niang khdng Fusarium clia chiung vi ndm CC 5.10 phan 13p tai Viét
nam. Tap chi Khoa hoc va Céng nghe, 40, s8 diac biét, 168-172.

. Pham Viét Cudng, Nguyén Thi Kim Ciic, 2003. M6t s6 dic diém cia vi
khudn sinh téng hop IAA (Indole-3-acetic acid) phan 14p tir ving ré cay
dau trong. TC Nong nghiép va PT Nong thon, s6 3, 276-278.

. Nguyén Thi Kim Ciic, Pham Viét Cuong, 2003. Vi sinh vdt khdng ndm gdy
bénh cdy va khd ndng itng dung trong phong trit bénh cay. TC Néng
nghiép va PT Néng thon, s6'7, 845-846 &851.

. Nguyén Thi Kim Ciic, Pham Viét Cudng 2003. Sinh téng hgp indol acetic
axit cia mot s6 ching vi khudn chi Bacillus phan 14p tai Viét nam. TC
Nong nghiép va PT Nong thon(sé in 8/2003).

. Pham Viét Cuwong, Nguyén Thi Kim Ciic, 2003. Phdn Idp va dinh tén vi
khudn chi Pseudomonas khdng khudn/indm gdy bénh cho cdy tréng bdng
phicong phap giai trinh te doan gen 16s ARN riboxom. . TC Néng nghiép
va PT Néng thon).

> Vjeonng nghé Sinh hoc Nguod viét bao céo
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CONG HOA XA HOI CHU NGHIA VIET NAM
Poc Lap —~ Tu do — Hanh phiic

GIAY XAC NHAN KET QUA THUC NGHIEM
CUA PHAN BON HUU CO VI SINH CN PA CHUNG
(Tai Nong trueng Cha Quynh)

Trong nim 2003 — 2004 Vién Cong Nghé Sinh hoc di ddu t bén vi sionh hitu
cd da ching cho Nong trudng Chu Quynh — Krong Na — DakLak.

- Loai phin bén vi sinh hitu cd da chiling s6 lugng : 150 tin

- Loai phin b6n nay di tri€n klhai bén lam hai dgt (bén 16t va bén thiic) cho
téng dién tich cdc 16 ca fé, didu mdi tréng va béng khodng 100ha

Nhin xét két qud trén cic 16 ca fé, di€u tréng mdi, bdng :

- Khong phat hién thdy bénh 18 ¢6 r& trén dién tich rong. Dién tich trong cfa
fé. diéu trong mdi va bong khong bén phin hitu cd vi sinh da ching thi thdy xuét
hien bénh 1& c& r& : ré bi den va c6 bidu hién thdi, 14 cdy bi vang da nhiéu, canh va
than kém phdt trién.

- Dat quanh gdc cdy rat tuoi x8p, d6 miin ting, dit khong c6 chai citng

- Ning xuit ca fé cao hdn so véi ning xuit clia ca fé khong bén khadng 8%

Phin bén vi sinh hifu cd vi sinh da chling d 1am gidm bénh 18 ¢8 ré, lam dat
toi x0p, ting ning xuat cho ciy ca fé. Ban gidm ddc Nong trudng Chu Quynh dé
nghi Vién Céng Nghé sinh hoc ti€p tuc tao diéu kién diu tu phin bén hitu cd vi sinh
da chiing cho ndng trudng trong nim ti€p theo.

Budn Ma Thudt, ngay 12 tdng 12 nim 2004
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AS8: co dinh nito, sinh IAA

>>EM_PRO:AB043865 AB043865.1 Bacillus horikoshii gene fo {1521 nt)

initn: 7266 initl: 7266 opt: 7272 Z-score: 3627.3 bits: 683.9 E(}: 1.8e~194
banded Smith-Waterman score: 7272; 98,527% identity (98.527% ungapped) in 14%4
nt overlap (1-1494:19-1512)

10 20 30 40
Sequen GGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCG
EM_PRO GAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCG
10 20 30 40 50 60

50 60 10 80 90 100

Sequen GATCTTTCAAAAGCTTGCTTTTGGAAGATCAGCGGCGGACGGGTGAGTAACACGTGGGCA
EM_PRO GATCTTTCAAAAGCTTGCTTTTGGAAGGTCAGCGGCGGACGGGTGAGTAACACGTGGGCA
70 80 90 100 110 120

110 120 i30 140 150 160
Sequen ACCTTCCTGTGAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATAAGG
EM_PRO ACCTGCCTGTGAGACTGGGATAACTTCGGGAAACCGGAGCTAATACCGGATAATATAAGG
130 140 i50 160 170 180

170 180 190 200 210 220
Sequen AACCTCCTGGTTCTTTATTGAAAGATGGTTTCGGCTATCACTCACAGATGGGCCCGCGGC

EM_PRO AACCTCCTGGTTCTTTATTGAAAGATGGTTTCGGCTATCACTCACAGATGGGCCCGCGGC
190 200 210 220 230 2490

230 240 250 260 270 280
Sequen GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA

EM_PRO GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGA
250 260 270 280 290 300

290 300 310 320 330 340
Sequen GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG

...... I R R R R N R N T A ) . P R N R R R R R ] .
F b4 v e s e - - - S-S S-S SHE S - - N

EM_PRO GGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAG
310 320 330 340 350 360

350 360 370 380 390 400
Sequen GGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGCGATGAAGGCCT

EM_PRO GGAATCTTCCACAATGGACGARAAGTCTGATGGAGCAACGCCGCGTGAGCGATGAAGGCCT
370 380 390 400 410 420

410 420 430 440 450 160
Sequen TCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTT

EM_PRO TCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACCTT
430 440 450 460 470 480

470 480 4190 500 510 520
Sequen GACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG

------------ [ N N N N N N -
------------- P e e s s i i aemniasharssasrr P - )

EM_PRO GACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG
490 500 510 520 ‘ 530 540

530 540 550 560 570 580
Sequen GTGGCAAGCGTTGTCCGGAATTATTGGGCGTARAGCGCGCGCAGGCGGTTTCTTAAGTCT

.. . I EEEEE] 11 R
LIRS AR I ® 4 4 mom B4 K 4 omowow e dEoEoE e s Ee AT AEEEeAameFer FaE ssemEomosoa

EM_PRO GTGGCAAGCGTTGTCCGGAATTAT’I‘GGGCGTAAAGCGCGCGCAGGTGGTCCTTTAAGTCT
550 560 570 * 580 590 600

590 600 610 620 630 640

57



Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRC

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

GATGTGAAAGCCCACGGCTCAACCGTGGAAGGTCATTGGARACTGGGGAACTTGAGTGCA

PRI I O R R R R Byrrtiii riiritrrtas
............... - R R R R R R R R R R R R R R R R R R R R .

GATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGGACTTGAGTGCA
610 620 630 €640 650 660

650 660 670 680 690 700
GAAGAGAAMAGCGGAATTCCCCGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGARCACC

frotir o srry o trrrrea: AR R R R E R ]
- I vsis eEiesns . . 3. I - R R EEEEE R ]

GAAGAGGAAAGTGGAATTCCAAGTGTAGCGGTGARATGCGTAGAGATTTGGAGGARCACC
670 680 690 700 710 720

710 720 730 740 750 760
GGTGGCGARAGCGGCTTTTTGGTCTGTAACTGACGCTGAAGCGCGAAAGCGTGGGGAGCA

-------- PR P R N R R R . 2l o rgtazliiiiriroiiaaass
........ IIYorItroyrrIoierrvIITIozIrYopsigziisiizg -

AGTGGCGAAGGCGACTTTCTGGTCTGTAACTGACACTGAGGCGCGAAAGCGTGGGGAGCA
730 740 750 760 770 780

170 780 790 800 810 820
ACCAGGATTAGATACCCTGGTAGTCCACGCCGTAARCGATGAGTGCTAAGTGTTAGAGGG

. .t R R R R R R R R R E R R R E R E R R E R R R
- - - B F- SIS - - B - - I - I S

AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAGGG
790 800 810 820 830 840
8§30 840 B30 860 870 880

TTTCCGCCCTTTAGTGCTGCAGCTARCGCATTAAGCACTCCGCCTGGGGAGTACGGTCGC

IR R R N R R R
P HEF RS- S-S H s s st s as g aase e ase “ e s s s s a0 e

TTTCCGCCCTTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTCGL
850 860 870 880 890 900
890 900 910 920 930 940

AAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAA

AAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAA
910 920 930 940 950 260

950 960 970 980 990 1000
TTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCACTCCTAGAGATAG
TTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCACTCCTAGAGATAG
970 980 990 1000 1010 1020

1010 1020 1030 1040 1050 1060

GACGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCG

GACGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCG
1030 1040 1050 1060 1070 1080
1070 1080 1090 1100 1110 1120

TGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCA

L N A R A R ) I EE R R R R R R R D R R E R E R E RN
--------------------------------------------- R R E R EREE R R

TGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTCA
1090 1100 ii10 1120 1130 1140

1130 1140 1150 1160 1170 1180
GTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAA
GTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAA
1150 1160 1170 1180 1190 1200

1190 1200 1210 1220 1230 1240

TCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACARAGGGCAG

----------------- N N N N A N N N e RN EE RN
--------------------- HERE- IO SRR S-S - NS R-S -

TCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACGGTACAAAGGGCAG
1210 1220 1230 1240 1250 1260

1250 1260 1270 1280 1290 1300
CAAAACCGCGAGGTCGAGCAAATCCCATAAAACCG'I‘TCTCAGTTCGGATTGCAGGCTGCA

IR N I N N
W e s 4 s s E s s e s 3



EM_PRO

Seguen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

CAAAACCGCGAGGTCGAGCCAATCCCATAAAACCGTTCTCAGTTCGGATTGCAGGCTGCA
1270 1280 1290 1300 1310 1320

1310 1320 1330 1340 1350 1360
ACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAC
ACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATAC

1330 1340 1350 1360 1370 1380

1370 1380 1390 1400 1410 14290
GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGTAACACCCGAAGTCG

R R R R R R R R R R R R R R R R R R R R R R E EE EE R R EE R
.................... R R LR BB e B B IR A R

GTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTT TGTARACACCCGAAGTCG
13%0 1400 1410 1420 1430 1440

1430 1440 1450 1460 1470 1480
GTGGGGTAACCTTTTGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGAAGTCGT

..... IR R R R R R .. L . R
------------ HEREEE- - S-S - SHE SHE SHE ST HE S - -

GTGGGGTAACCTTTTGGAGCCAGCCGCCTAAGGTGGGACAGATGATTGGGGTGAAGTCGT

1450 1460 1470 1480 1490 1500
1490 1500
AACAAGGTAGCCGTATCGGAAGGTGCG
AACAAGGTAACCCCTGAATTC

1510 1520
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DCl7: Doi khang

>>EM PRO:AF134704 AF134704.1 Pseudcomonas fluorescens rib (5679 nt)

initn: 7287 initl: 3989 opt: 7284 2Z-score: 3718.2 bits: 702.6 E{): 4.2e-200
panded Smith-Waterman score: 7284; 97.513% identity (97.641% ungapped) in 1528
nt overlap (1-1528:476-2001)

10 20 30

Sequen AGAGTTTGATCATGGCTCAGATTGAACGCT

EM_PRO TTTCTCAAAACCCAAAGATGTTTGAACTGAAGAGTTTGATCATGGCTCAGATTGAACGCT
450 460 470 480 490 500

40 50 60 70 80 90

Sequen GGCGGCAGGCCTAACACATGCAAGTCGAGCGGTAGAGAGGTGCTTGCACCTCTTGAGAGC

EM_PRO GGCGGCAGGCCTAACACATGCAAGTCGAGCGGTAGAGAGGTGCTTGCACCTCTTGAGAGC
510 520 530 540 550 560

100 110 120 130 140 150
Sequen GGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGTCCGGAAAC

...... R R R R R R R R R R R E R R R E R E R E R E R

ITER
..... - S-S PR S S - O I - - - - - - T ..

EM_PRO GGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGCTCGGAAAC
370 580 590 600 610 620

160 170 180 190 200 210
Sequen GGGCGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCGCTA

----------------------- P R R S R R R R A S I R R
......... SRR N A R R R R R R R R B

EM_PRO GGACGCTAATACCGCATACGTCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCGCTA
630 640 650 660 670 680

220 230 240 250 260 270
Sequen TCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGAT

.................... . - 4 e a s e . R R R S
........ sIIIsIIIIIYRRTILLLITLILILY tistriiviiiizciz -

EM_PRO TCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGAT
690 700 710 720 730 740

280 290 - 300 310 320 330
Sequen CCGTAACTGGTCTGAGAGGATGATCAGTCACACTCGAACTGAGACACGGTCCAGACTCCT

s s
------------------------------------------------------------

EM_PRO CCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCT
150 760 770 780 790 800

340 350 360 370 380 390
Sequen ACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGC

4n e I N R N e

. . R R R R R R R A R
IR EEEER] - A3 S-S S S 3 A 5 4 3 A I O

“ v REEEEEEEEE TR EEE]

EM_PRO ACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGC
810 820 830 840 B50 860

400 410 420 430 140 450
Sequen GTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCATTAACC

................. P R R I R R R R R R R R N R N S N SR W) I EE R R
----- HEH A - S S S S S T S O 0 2 - O S S

EM PRO GTGTGTGAAGAAGGTCTTCGGATTGTAAAGCACTTTAAGTTGGGAGGAAGGGCATTAACC
870 880 890 900 910 920

460 1470 480 490 500 510

Sequen TAATACGTTAGTGCTTTGACGTTACCGACAGAATAAGCACCGGCTAACTTCGTGCCAGCA

EM_PRO TAATACGTTAGTGTTTTGACGTTACCGACAGAATAAGCACCGGCTAACTCTGTGCCAGCA
930 %40 950 960 970 980

520 330 540 550 560 570
Sequen GCCGCGGTAATACGAAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTA

I EEE R R R R R R R R R R R R R ...
------------- S 4% m L e s s e mswoaaoasanas I A A S T S I T 4

EM_PRO GCCGCGGTAATACAGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTA
990 1000 1010 1020 1030 1040



Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequén

EM_PRO

Sequen

580 590 600 610 620 630
GGTGGTTCGTTAAGTTGGATGTGAAAGCCCCGGGCTCAACCTGGGAACTGCATCCAAAAC

TIlttrr trrrrrttirtrirzitiriaresrasaEsaiddacesrerreeee 2aesss
e HEE -SR-S S-S - - - - - - T A R - B

GGTGGTTTGTTAAGTTGGATGTGAAARGCCCCGGGCTCAACCTGGGAACTGCATTCARAAC
1050 1060 1070 1080 1090 1100

640 650 660 670 680 690
TGGCGAGCTAGAGTACGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAG

TGACAAGCTAGAGTATGGTAGAGGGTGGTGGAATTTCCTGTGTAGCGGTGAAATGCGTAG
1110 1120 1130 1140 1150 1160

700 710 720 730 740 750
ATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTG

IR N R R R E
........... HEEIE - HEE S BRS-GBS S-S RS- S-S B -

ATATAGGAAGGAACACCAGTGGCGAAGGCGACCACCTGGACTGATACTGACACTGAGGTG
1170 1180 1190 1200 1210 1220

760 770 780 190 800 810
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTC

------------ . .. R S N SRR
..... - S O R O O T S S T O S B - I B

CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTC
1230 1240 1250 1260 1270 1280

820 830 840 850 860 870
AACTAGCCGTTGGTGGTTCCTTGAGAACTTAGTGGCGCAGCTAACGCATTAAGTTGACCG
AACTAGCCGTTG—-GGAGCCTTGAGCTCTTAGTGGCGCAGCTAACGCATTAAGTTGACCG

1290 1300 1310 1320 1330 1340

880 890 900 910 920 930
CCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCG

CCTGGGGAGTACGGCCGCARGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCG
1350 1360 1370 1380 1390 1400

940 950 960 970 280 990
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGARGAACCTTACCTGGCCTTGACATGCTG

IR R R R R R R R R R R R A
LR R - A - R E R R R R R R I R T TR T - - S-S B

GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGARCCTTACCAGGCCTTGACATCCAA
1410 1420 1430 1440 1450 1460
1000 1010 1020 1030 1040 1050

AGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACTCAGACACAGGTGCTGCATGGCTG

..... L R R R R N N A RN N R Tr orrErIrrEasaiaaeceay
---------------------------------- H .. HE .a

TGAACTTTCCAGAGATGGATTGGTGCCTTCGGGAACAT TGAGACAGGTGCTGCATGGCTG
1470 1480 1490 1500 1510 1520
1060 1070 1080 1090 1100 1110

TCGTCAGCTCGTGTCGTGAGATGT TGGGTTAAGT CCCGTAACGAGCGCAACCCTTGTCCT

............... I R R R R R E SR R E R R R E
......................... HE . B s . . ..

TCGTCAGCTCGTGTCCTGAGATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCT
1530 1540 1550 1560 1570 1580
1120 1130 1140 1150 1160 1170
TAGTTACCAGCACGTTATGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAA
TAGTTACCAGCACGTAATGGTGGGCACTCTAAGGAGACTGCCGGTGACAAACCGGAGGAA
1590 1600 1610 1620 1630 1640
1180 1190 1200 1210 1220 1230

GGTGGGGATGACGTCAAGTCATCATGGCCCTTACGGCCAGGGCTACACACGTGCTACAAT

R R R R R R R R R R R R ... R s e
--------------- HER S S A - - - HE S S S A S H

GGTGGGGATGACGTCAAGTCATCATGGCCCTTACGGCCTGGGCTACACACGTGCTACAAT
1650 1660 1670 1680 1690 1700

1240 1250 1260 1270 1280 1290
GGTCGGTACAAAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCATARAACCGATCGTAG
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EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

EM_PRO

----------------------------------------------------------

GGTCGGTACAGAGGGTTGCCAAGCCGCGAGGTGGAGCTAATCCCACAAAACCGATCGTAG
1710 1720 1730 1740 1750 1760

1300 1310 1320 1330 1340 1350
TCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGTGAATCA

....... [ e R R R N N A B S A RN
H-D A S - S S S S - A O - A I A LR

TCCGGATCGCAGTCTGCAACTCGACTGCGTGAAGTCGGAATCGCTAGTAATCGCGAATCA
1770 1780 1750 1800 1810 1820

1360 1370 1380 1390 1400 1410
GAATGTCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGT

I N R N N N A
HE HY 3 H H BReaies EEE T

GAATGTCGCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGT
1830 1840 1850 1860 1870 1880

1420 1430 1440 1450 1460 1470
GGGTTGCTCCAGAAGTAGCTAGTCTAACCTTCGGGGGGACGGTTACCACGGAGTGATTCA

----------------- R N S A N
M RS s mas v oaEe s es hoe .

GGGTTGCACCAGAAGTAGCTAGTCTAACCTTCGGGGGGACGGTTACCACGGTGTGATTCA
1890 1900 1910 1920 1930 1340

1480 14%0 1500 1510 1520
TAACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAARCCTGCGGCTGGATCACCTC

o oes e ows trtlbrrirrraritrest ey e e ke . .
= 3 R I -] HER S-S S-S S S S S-S

TGACTGGGGTGAAGTCGTAACAAGGTAGCCGTAGGGGAACCTGCGGCTGGATCACCTCCT
1950 1960 1970 1980 1990 2000

TAATCGACGACCGCAGCTGCTTCATGAGCTCCCACACGAATTGCTTGATTCATTGAAGAR
2010 2020 2030 2040 2050 2060
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DC29: DOI KHANG

>>EM_PRO:AF521652 AF521652.1 Pseudomonas sp. 9-1 165 rib (1528 nt)

initn: 3996 initl: 3996 opt: 7613 2Z-score: 3927.0 bits: 739.4 E{): 3.7e-211
banded Smith-Waterman score: 7613; 99.869% identity (99.935% ungapped) in 1529
nt overlap (1-1529:1-1528)

10 20 30 40 50 60
Sequen AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGT

-------------- R R R R R R R R R R R R R R R R R R R E R E R R R
.......... HH- - S S S S S R R R R S R - O - RS -

EM_PRO AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGC
10 20 30 40 50 60

70 80 90 100 110 120
Sequen GGTAGAGAGGTGCTTGCACCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCT

EM_PRO GGTAGAGAGGTGCTTGCACCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCT
70 80 90 100 110 120

130 140 150 160 170 180
Sequen GCCTGGTAGTGGGGGATAACGTCCGGAAACGGACGCTAATACCGCATACGTCCTACGGGA

....... R N T N N
HEEE IR H- S-S IS - - A - - - - HEE R R HE

EM_PRO GCCTGGTAGTGGGGGATAACGTCCGGAAACGGACGCTAATACCGCATACGTCCTACGGGA
130 140 150 160 1706 180

190 200 210 220 230 240
Sequen GAAAGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTT
EM_PRO GAAAGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTT
190 200 210 220 230 240

250 260 270 280 290 300
Sequen GGTGAGGTAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCA

..... B R R R R R R N R N R R R R R
-------------------- IS - S S-S - S S-S - S S

EM_FPRO GGTGAGGTAATGGCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCA
250 260 270 280 290 300

310 320 330 - 340 350 360
Sequen CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACA

R R I R N R R R R R N S A BN S 4 e b a s e hoEE e “ o mowe ey
..... R - - A A A - A I N I A R R R R R R R R R EE R R R R

EM_PRO CACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACA
310 320 330 340 350 360

370 380 390 400 410 420
Sequen ATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAG

------------- N R A R E H N R R I R N R R R
R A A A R B AR R B HEE I I A I - A I ) " E R RS e THEE A4 R

EM_PRO ATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGTCTTCGGATTGTAAAG
370 380 390 400 410 420

430 440 450 160 470 480
Sequen CACTTTAAGTTGGGAGGAAGGGTACTTACCTAATACGTGAGTATTTTGACGTTACCGACA

.......... R A A R R R R R R R R R R R T
................... EREE T - E- SR A A R IR B B IR )

EM_PRO CACTTTAAGTTGGGAGGAAGGGTACTTACCTAATACGTGAGTATTTTGACGTTACCGACA
430 440 450 460 470 480

490 + 500 510 520 530 540
Sequen GAATAAGCACCGGCTAACTCTGTGCCAGCAGCCGCGGTAATACAGAGGGTGCAAGCGTTA
EM_FRO GAATAAGCACCGGCTAACTCTGTGCCAGCAGCCGCGGTAATACAGAGGGTGCAAGCGTTA
490 500 510 520 530 540

550 560 570 580 590 600
Sequen ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCGTTARGTTGGATGTGAAATCCC

L R R R R N N IR R R R R R R R R R R R R R ] RN
48 % w4 e+ P e 4 omom A EEoawe koneeeaie oo ERCEE T I BRI - R

EM PRO ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGTGGTTCGTTAAGTTGGATGTGAAATCCC
550 560 570 * 580 590 600

610 620 630 640 650 660
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Sequen CGGGCTCAACCTGGGAACTGCATCCAAAACTGGCGAGCTAGAGTATGGTAGAGGGTGGTG

PR R R N I R R B RS BRI P I R R R A R - . LRI S
----------------------- sIrrIIsIIIIsIIILILIINSERIGGNCS

EM_PRO CGGGCTCAACCTGGGAACTGCATCCAAAACTGGCGAGCTAGAGTATGGTAGAGGGTGGTG
610 620 630 640 650 660

670 680 690 700 710 720
Sequen GAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCG

----------------------------------------------- ttsgtrirrr:
............ L IR R R R R R R R R R R R R R R R R R R E R R R ]

EM_FRO GAATTTCCTGTGTAGCGGTGAAATGCGTAGATATAGGAAGGAACACCAGTGGCGAAGGCG
670 680 690 700 710 720

730 740 750 760 770 780
Sequen ACCACCTGGACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCAAACAGGATTAGAT

....... R R R R R R N R R R R R A E R R R
HE H R HEEE R E R R R R R R R R R R R R R ]

EM_FRO ACCACCT GACTGATACTGACACTGAGGTGCGAAAGCGTGGGGAGCARACAGGATTAGAT
730 740 750 760 170

790 800 810 820 830 840
Sequen ACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGAGCCTTGAGCTCTTAG

-------------------------------- .. IR R R R R R R R ]
............ HE-EHHE- S - S S R R E E R R R R R R H

EM_PRO ACCCTGGTAGTCCACGCCGTAAACGATGTCAACTAGCCGTTGGGAGCCTTGAGCTCTTAG
780 790 800 810 820 830

850 860 870 880 890 900
Sequen TGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCA

.
------------------------------------------------------------

EM_PRO TGGCGCAGCTAACGCATTAAGTTGACCGCCTGGGGAGTACGGCCGCARGGTTARAACTCA
840 850 860 870 880 890

910 920 930 940 350 960

Sequen AATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG

EM_PRO AATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
900 910 920 930 940 950

970 980 9390 1000 1010 1020

Sequen AAGAACCTTACCAGGCCTTGACATCCAATGAACTTTCCAGAGATGGATTGGTGCCTTCGG

EM_PRO AAGAACCTTACCAGGCCTTGACATCCAATGAACTTTCCAGAGATGGATTGGTGCCTTCGG
960 970 980 990 1000 1010

1030 1040 1050 1660 1070 1080
Sequen GAACATTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA

...... Tt Ittt iiritiIrtitiiitoirrariraririranataroery
............... P e alns Paew . v e . ‘e

EM_PRO GAACATTGAGACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAA
1020 1030 1040 1050 1060 1070

1090 1i00 1110 1120 1130 1140

Sequen GTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACGTTATGGTGGGCACTCTAA

EM_PRO GTCCCGTAACGAGCGCAACCCTTGTCCTTAGTTACCAGCACGTTATGGTGGGCACTCTAA
1080 1090 1100 1110 1120 1130

1150 1160 1170 1180 1190 1200
Sequen GGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGGCCCTT

......................... R R R R E
------------------------------ Frescysrraczersn woa . "

EM_PRO GGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAGTCATCATGGCCCTT
1140 1150 1160 1170 1180 1190

1210 1220 1230 1240 1250 1260
Sequen ACGGCCTGGGCTACACACGTGCTACAATGGTCGGTACAGAGGGTTGCCAAGCCGCGAGGT

fryrsttreraaeasy @4 e e e oE o E e EE et RN E S AT e s e AN e At A I
sei il HE S - R R A R R R R R R R R R R E R R R R R R R R R R R R R R R

EM_PRO ACGGCCTGGGCTACACACGTGCTACAATGGTCGGTACAGAGGGTTGCCAAGCCGCGAGGT
1200 1210 1220 1230 1240 1250

1270 1280 1290 .1300 1310 1320
Sequen GGAGCTAATCCCACAAAACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGA



EM PRO GGAGCTAATCCCACAARACCGATCGTAGTCCGGATCGCAGTCTGCAACTCGACTGCGTGA

1260 1270 1280 1290 1300 1310

1330 1340 1350 1360 1370 1380
Sequen AGTCGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGAATACGTTCCCGGGCCTTG

R R P PO N R PO R R e e e EEREER] R R R R R R R R
................... 4 % ® a e 84 reea b b %oan s 4t et E e kS S ssE s s

EM_PRO AGTCGGAATCGCTAGTAATCGCGAATCAGAATGTCGCGGTGARTACGTTCCCGGGCCTTG
1320 1330 1340 1350 1360 1370

1390 1400 1410 1420 1430 1440
Sequen TACACACCGCCCGTCACACCATGGGAGTGGGTTGCACCAGAAGTAGCTAGTCTAACCTTC

-----------------------------------------------------------

EM_PRO TACACACCGCCCGTCACACCATGGGAGTGGGTTGCACCAGAAGTAGCTAGTCTAACCTTC
1380 1390 1400 1410 1420 1430

1450 1460 1470 1480 1490 1500

SEquen GGGAGGACGGTTACCACGGTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGT

EM_PRO GGGAGGACGGTTACCACGGTGTGATTCATGACTGGGGTGAAGTCGTAACAAGGTAGCCGT
1440 1450 1460 1470 1480 149¢

1510 1520
Sequen AGGGGAACCTGCGGCTGGATCACCTCCTT

-----------------------------

EM_PRO AGGGGAACCTGCGGCTGGATCACCTCCTT
1500 1510 1520
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GE1l6: phan huy photpho, sinh IAA
>>EM_PRO:AY548955 AY548955.1 Bacillus pumilus strain 89 (1544 nt}

initn: 7281 initl: 4477 opt: 7408 2Z-score: 3401.6 bits: 642.2 E(): 6.8e-182
banded Smith-Waterman score: 7408; 98.189% identity (98.633% ungapped) in 1546
nt overlap (2-1547:1-1539)

10 20 30 40 50 60
Sequen TAGAGTTTGATCATGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAG

EM_FRO AGAGTTTGATCATGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAG
10 20 30 40 50

70 80 90 100 110 120
Sequen CGGACAGATAGGGAGCTTGCTTCCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGG

------------------------------------------------ TR
........ R EEEEE R R R R R R R R R R R R R R E R R R R R R R E R E R R R R R R

EM_PRO CGGACAGA- AGGGAGCTTGC TCCCGGATGTTAGCGGCGGACGGGTGAGTAACACGTGGEG
60 70 80 90 100 110

130 140 150 160 170 180
Sequen TAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAGCTAATACCGGATAGTTCCT

-------------------------------------------------------
.......................................... P IITIIINL i

EM_PRO TAACCTGCCTGTAAGACTGGGATAACTCCGGGAAACCGGAGCTAATACCGGATAGATCCT
120 130 140 150 160 170

190 200 210 220 230 240
Sequen TGAACCGCATGGTTCAAGGATGAAAGACGGTTTCGGCTGTCACTTACAGATGGACCCGCG

------------------------------------------------------------
..........................................................

EM _PRO TGAACCGCATGGTTCAAGGATGAAAGACGGTTTCGGCTGTCACTTACAGATGGACCCGCG
180 190 200 210 220 230

250 260 270 280 290 300
Sequen GCGCATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGA

---------------------------------------------------

EM_PRO GCGCATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGA
240 250 260 270 280 290

310 320 330 340 350 360

Sequen GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
EM_PRO GAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
300 310 320 330 340 350

370 380 330 4100 410 420

Sequen AGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT

EM_PRO AGGGAATCTTCCGCAATGGACGARAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGT
360 370 380 390 400 410

430 440 450 460 4170 4180
Sequen TTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACC

------------------------------------------------------------
.......................................................

EM_PRO TTTCGGATCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTGCGAGAGTAACTGCTCGCACC
420 430 440 450 460 470

490 " 500 510 520 530 540
Sequen TTGACGGTACCTAACCAGARAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT

EM_ PRO TTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
480 490 500 510 520 530

550 560 570 580 590 600
Sequen AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGGGCTCGCAGGCGGTTTCTTAAGT

EM_PRO AGGTGGCAAGCGTTGTCCGGAATTATTGGGCGTAARGGGCTCGCAGGCGGTTTCTTAAGT
540 550 560 570 580 590

610 620 630 640 650 660



Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Segquen

EM_PRO

Sequen

EM_PRO

Sequen

CTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGGAACTTGAGTG
CTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAAACTTGAGTG
600 610 620 630 640 650

670 680 690 700 710 720
CAGAAGAGAAAAGCGGAATTCCCCGTGTAGCGGTGAARTGCGTAGAGATGTGGAGGRACA
CAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACA
660 670 680 690 700 710

730 740 750 760 770 780
CCGGTGGCGAAAGCGGCTTTTTGGTCTGTAACTGACGCTGAAGCGCGAAAGCGTGGGGAG

sep s nas 2 s moa s s N et e raEEYIEIEEEE R wEE RS P4k H
........ T -SR-S - R

CCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGAGCGAAAGCGTGGGGAG
720 730 740 750 760 770

790 800 810 820 830 840
CAACCAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGAG

CGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTAGGG
780 790 800 810 820 830

850 860 870 880 890 900
GGTTTCCGCCCTTTAGTGCTGCAGCTAACGCATTARGCACTCCGCCTGGGGAGTACGGTC
GGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGGTC
840 850 860 870 880 890

910 920 930 940 950 960
GCAAGACTGAAACTCAAMGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT

GCAAGACTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT
900 910 920 930 940 950

970 980 990 1000 1010 1020
AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGATGACAACCCTAGA

. LR R R R R N N N I LR ) TR R R
R -ou..--...u.-o--cno.-o-----nono-o- 4w Erae e s

AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTC- - ~TGACAACCCTAGA
960 970 980 990 1000 1010

1030 1040 1050 1060 1070 1080
GATAGGGCGTTCCCCTTCGGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCG

a4k N N R N N N .
.............. HE- IR B S S - I I

GATAGGGC- TTTCCCTTC GGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCG
1020 1030 1040 1050 1060 1070

1090 1100 1110 1120 1130 1140
TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGC

TGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGC
1080 1090 1100 1110 1120 1130

1150 1160 1170 1i80 11%0 1200
ATTTAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG

e P R R R R R R R N R R R P
- - S IREREREES $ 4% e €4 b4 b woe e s b h M doEE s e EE o +a

ATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGTGGGGATGACG
1140 1150 1160 1170 1180 1190

1210 1220 1230 1240 1250 1260
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACAGAACAAAG

------------------- IR R R R R R R R R R R R
------------------------------ a3 e s nwazas B R I R A I I

TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGACAGAACRAAG
1200 1210 1220 1230 1240 1250

1270 1280 1290 1300 1310 1320

GGCTGCGAGACCGCAAGGTTTAGCTAATCCCATAAATCTGTTCTCAGTTCGGATCGCAGT



EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

Sequen

EM_PRO

GGCTGCAAGACCGCAAGGCTTTAGCCAATCCCATARATCTGTTCTCAGTTCGGATCGCAGT
1260 1270 1280 1230 1300 1310

1330 1340 1350 1360 137¢ 1380
CTGCAACTCGACTGCGTGAAGCTGGARTCGCTAGTAATCGCGGATCAGCATGCCGCGGTG

--------------------- rgroterIaTlieitieacer e r ey
.............. BRI R I - A R X EECEIR a4 «%eous

CTGCAACTCGACTGCGTGAAGCTGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTG
1320 1330 1340 1350 1360 1370

1390 1400 14140 1420 1430 1440
AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGCAACACCCGA
AATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTTGCAACACCCGA

1380 1390 1400 1410 1420 1430

1450 1460 1470 1480 1490 1500
AGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGGCAGATGAT TGGGGTGA

LRI AN trterr v et et IR .. ke -
........... L FH- S-SR S-S O O S - T T - L

AGTCGGTGAGGTAACCTTTATGGAGCCAGCCGCCGAAGGTGGGGCAGATGRTTGGGGTGA
1440 1450 1460 1470 1480 1490

1510 ‘1520 1530 1540
AGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCC

R N R * . sk as e
............ ‘e I I S S B S B S A S A A S

AGTCGTAACAAGGTAGCCGTATCGGAAGGTGCGGCTGGATCACCTCCTTTCT
1500 1510 1520 1530 1540
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Phan 1: MO PAU
1. Dat van de

Theo thong ké nam 1999, ca nudc ta da trong duge 288.073 ha rimg cic
loai keo, trong d6 rimg tréng thudn loai 1a 164.288 ha va rimg trong hon giao la
63.785 ha. Keo tai tugng (Acacia mangium Willd) va keo 14 tram (Acaciu
auriculiformis Cunn.), va gin day di tao ra dugc cdc dong keo lai ( keo lai tir keo
14 tram x keo tai tugng) 1a cdc loai cay trong quan trong hién nay dugc cho la cic
loai ciy tréng rimg chinh bdi mot s6 1y do sau:

- Cay sinh trudong nhanh, gé ding lam nguyén liéu cho cic nganh
cong nghiép.

- Thich hgp véi nhiéu loai dat va viing sinh thdi rong.

- C6 kha nang cai tao dat do ré cong sinh v&i vi Khudn ¢ dinh dam.

Quan hé cong sinh giita vi khudn c§ dinh dam Rhizobium véi 1é clia cdc
cay ho dau Ia qua trinh chung séng bén nhau cing c6 19i; vi khuin 1ay nguén
hydrat cac bon tir cdy chl cho hoat dong sdng ctia minh, ngugc lai cdy chu sé
dugc vi khudn cung cdp ngudén dam v6 co cho qud trinh sinh trudng va phit trién.
Quan hé cong sinh nay cd vai trd hét sic quan trong trong su 6n dinh chu trinh
dinh dudng Nito, bé xung ngudén dam cho d4t vi dinh dudng cho cay trong, on
dinh nang suat va phdt trién bén vitng sinh thdi (Macdicken, 1994).

Nh¢ ¢6 qud trinh ¢6 dinh dam sinh hoc ty nhién, hang nam trén toan thé
gidgi c¢6 khoang 120 — 160 triéu tan nito khi quyén da duoc ¢d dinh va chuyén hod
thanh phan dam dudi cac dang khdc nhau (A Gibson, 1995). Lugng dam nay udc
tinh gap khoang 2 14n lugng phan bén san xuit ra hang nam trén toan thé giéi. Co
dinh dam sinh hoc 12 mot qué trinh dugc thuc hién bdi vi khudn va cdc loai vi
sinh vat khéc.

Théng (Pinus spp.) 1a loai cdy c6 gid tri kinh t€ cao & Viét Nam. Theo s6
lieu ki€ém keé rirng Viét Nam, dén nim 1999 téng dién tich rimg tréng ca nudc 1a
1.471.394 ha, trong d6 dién tich rimg trong thong la 218.056 ha chi€ém 14,8%.
Hién nay cdy thong dugc xem nhu cy tréng chinh dugc lua chon cho Chuong
trinh trong mai 5 triéu ha rimg cia Nha nudc.

Trong thuc t€ san xuit, cay thong con & vuon wvom thudng bi bénh thoi
nhiin (damping-off) v&i'4 triéu trimg dién hinh: th6i mim hat, dd guc, chét dimng
va kho dau 14 do cdc loai ndm Fusarium spp., Phytophthora spp., Rhizoctoia
spp.. Pythium spp. ... gy ra da gy lén su thiét hai rdt I6n cho san xuit cay con @
vuron wom cting nhu chat lugng cdy thong con khi dua di trong rimg. Trong san
xuit, nguoi ta cling da 4p dung nhiéu bién phap dé ngan chan su pha hai cia dich
bénh nhu: gieo wom hat thong vio thoi vu khéng thich hgp véi su phat trién clia
nim bénh hoac dung thuéc hoa hoc Benlate dé phong trir. Thuc té cho thay cic
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bién phdp nay ngiy cang 16 ra khong dat dugc hiéu qua cao, khong ki€m sodt
dugc dich bénh do khong chii dong duge vé thoi tiét va do ding licn tuc | loai
thudc bao vé thuc vat nén da hinh thaoh tinh khang thu6c ¢ cdc loai ndm bénh,
ngodi ra d6i voi bién phdp hod hoc con gy tic hai xdu doi véi sic khoe con
ngudi va gay 0 nhiém moi trudng.

Xudt phat tir thuc té trén, & Viét Nam ciing da c¢6 nhiéu tic gid di siu vao
viéc phan lap céc vi sinh vat nhw: vi ndm (Trichoderma spp), xa khuan
(Actinomyces spp., Streptomyces spp.) va vi khudn (Bacillus spp.) tir moi truong
d4t hodc nudc c6 kha ning san sinh ra céc chat khang sinh va nghién ciu tich
chiét va str dung cdc chét khdng sinh, san xuat ché phdm phuc vu viéc phong trir
cac sinh vat giay bénh cho thyc vat.

Dé gop phdn han ché sy phit trién cha dich bénh d6i vdi cay tréng, tao ra
cdy con & vudn uom c¢é chat liuong cao, dam bdo cho viéc tréng rimg cé hiéu qua,
viéc nghién cu san xudt phan vi sinh hén hgp giita gém mhiéu loai vi sinh vat:
vi khuin cong sinh ¢6 dinh dam, ndm cong sinh, vi sinh vat phan giai phot phdt
khé tan va vi sinh vat doi khing véi ndm gdy bénh 13 mdt viéc lam cén thiét
nhdm nang cao ning xuit va chat luong cay rimg, dim bao thanh cong trong viéc
trong rimg mdi trén cdc 1ap dia nghéo chit dinh dudng .

2. Tinh hinh @ng dung nam cong sinh cia mot s6 nude trén theé gici:

Trong qua trinh san xuat cy con ¢ vudn wom, dic biét 1a cic loai cay la
kim s& bi thit bai néu nhu thi€u vang mé6i quan hé cong sinh giita nim va cay
con. Nam cdng sinh lam nhiém vu phan giai cic chat dinh dudng ¢ dang khé
tan thanh dé tan va hédp thu.dinh dudng khodng va nudc cho cay trong. Khi
khong ¢6 méi quan hé cong sinh ndy cay trong thuong khong dit chit dinh
dudng cin thiét cho sy sinh trudng va phdt trién din dén cay con sinh trudng
kém, bi vang coi. Khi tréng nhiing cay con nay trén céc lap dia nghéo chat
dinh dudng, dit thodi hod s& gap nhiéu trd ngai va khé trinh khoi that bai.
Trong nhiéu thap ky qua, cdc nha khoa hoc trén thé giGi di tién hinh nhiém
cho cay con ¢ vudn uom véi cic loai ndm cdng sinh da duge tuyén chon cho
phi hgp vdi loai cay va di€u kién 1ap dia nham ning cao chat lugng cdy con &
vuon uom va chit lugng cha rimg trong, dién hinh 12 cong trinh cia Bowen
1965; Mikola 1973; Trappe 1977; Molina va Trappe 1982, Marx va Cordell
1988. Tuy nhién viéc img dung ndm cOng sinh trong viéc nhiém cho cay con &
vuon vom duge thuc hién khdc nhau tuy theo diéu kién clia moi nuée.

2.1. Tinh hinh sin xuét ché pham ndm cong sinh é My:

- O My tir hai thap ky qua, cdc nhd khoa hoc Néng — Lam thudc Vién
Nghién ciru. v phét trién nim (IRMD) di ti€n hanh nghién ctu xic dinh vai
tro va ¥ nghia cia ndm ngoai cong sinh d&i vdi sinh d6i véi sinh trudng va

-
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phdt trién clia cdy con trong cdc diéu kién khdc nhau. Hdu hét cdc cong trinh
déu tap trung nghién cdu v&8 ndm Pisolithus tinctorius  viét tat Ia Pt) boi 18
tinh thich tng cia né vdi nhiéu ving sinh théi, nhiéu loai cay chi, cé kha
ning chong chiu 6t véi diéu kién bat lgi cia moi truong va hé sgi cia né dé
nudi cay trong maéi trudng nhan tao (Schramm, 1966; Marx, 1980, 1981; Marx
va cong su 1984). Ché phdm Pt dugc san xuit theo cic cong thic da duoc
thuong mai hod va viéc nhiém ché pham cho ciy con da duoc ap dung trén
todn qudc. Marx 1980 di san xudt ché phdm hé sgi ndm Pt trén nén gid thé
than bin va vermiculite, diéu chinh ty 1¢ cdc thanh phin sao cho pH moi
truomg dat 4.8-5.5, gid thé dugc 1am 4m v6i méi truong dinh duong MMN.
Cong thuc gid thé nay rdt phd hop vdi su phat trién cla nim va duge nhiéu
nudc dp dung dé sén xudt ché pham trén quy mé Ién. Bao tir nim Pt ciing duge
diing dé san xuét ché phdm nhiém cho cay trén quy moé Ién. Cic cong trinh
nghién ciu méi day khing dinh kha nang cong sinh va lam ting sinh trudng
clia cdy clia loai ché phdm nay. Theo Marx va cong siu nam 1989: Bao tir ndm
Pt dugc thu tir thé qua cla ndm & nhiéu viing sinh thdi khdc nhau. cong sinh
véi nhiéu loai cay chi di tao cho ch€ phdm bing bao tir c6 tinh da dang vé
mat sinh hoc hon ché phdm bang hé soi. Nam 1989 hon 8 triéu cay con da
dugc nhiém ché pham bing hé soi va nhiéu triéu cdy con da duge nhiém ché
pham bing bao tir.

2.2. Tinh hinh san xuit ndm céng sinh & Phap

O Phidp: Da tién hanh nhidm ndm ngoai cong sinh cho cdc cay con &
vudn wom nhdm 2 muc dich: tang sinh trudng cGa cay, nang cao hicu qua cltia
viéc trong rung va nang cao kha nang san xuit ndm an (Le Tacon va cong su
nam 1988). Quy trinh san xuit ché phdm v nhiém ndm cdng sinh cho cay con
ciing twong ty nhu & My. Tir nam 1973 cic cay con dugc nhiém ndm cong sinh
phuc vu cho viéc trong rimg da dugc san xuat & cac vudn wom quy mo Idn va
mang tinh thuong mai. Quy trinh }&n men céng nghiép da ap dung thanh cong
trong viéc san xudt ché phdm bang hé soi. Cdc két qua thi nghiém nhiém nam
cOng sinh cho cdc loai ¢y con & vudn wom d¢a duge Le Tacon va cong su tdng
két nam 1988. HAau hét cic cong trinh nghién cttu déu tap trung vio mot s6
loai cay, dac biét 1a cdc loai cay 14 kim. Cic loai ndm cong sinh dugc chi y
nhiéu la Pisolithus tinctorius, Lacaria laccata va Laccaria bicolor.

2.3. Tinh hinh san xuit nim cong sinh ¢ Canada

O Canada: Cic cong trinh nghién ctru v& sdn xuat ché phim va nhiém
ché& phim cho cay con & vudn wom & Canada ciing tap trung vao cic lodi cay
I& kim v&i cdc lodi n&m nhu Pisolithus tinctorius va Laccaria laccata va
Laccaria bicolor. Tit nam 1992 Canada da xay dung mot k&€ hoach [6n [a san
xudt do ché€ phdm ndm cong sinh dé cung cap cho cic co s& san xuit cdy con
trong pham vi toan qudc.



2.4, Tinh hinh san xuit nim céng sinh & Philippin -

0 Philippin: De La Cruz vi cong su da san xuat ché phdm ndm cong
sinh dudi dang vién nén bing bao tir cha cdcloai nadm Pisolithus tinctorius va
Scleroderma spp. dé nhiém cho cic loai cdy 14 kim va céc lodi bach dan. Sau 3
thdng ndm va ré cdy da thiét 14p mébi quan hé cong sinh vai ty 1é khd I6n. Két
qua ndy thé hién rat rd khi nhiém ché phdm cho ciy dugc tréng trén céc loai
dat nghéo chit dinh dudng va cé ham lugng nhom tr do cao. Pudng kinh cua
cdc cay con dugc nhiém ch€ phdm tang hon so véi doi ching 1a 75% sau 16-
18 thdng tuéi. Hién nay ché phdm béng vién nén niy dang dugc dung rat phod
bién ¢ Philippin.

2.5. Tinh hinh san xuit nim cong sinh & Venezuela

Trong nhing nam 1970, & Venezuela, ngudi ta sir dung 1dp dat mat cua
cdc rimg trong di khép tdn tron véi dat chia vudn vom dé tao rudt biu san xudt
cdy con. Ngubn ndm cong sinh ch* y&u 1a Thelephora terrestric ¢6 trong
nhién. Tir ddu nam 1980, bao tir ndm Pisolithus tinctorius dugc dua vé tir bang
Georgia clia My di dugc sir dung dé nhiém cho cdy con cdc vuon uvom. Hién
nay thé qua ndm P. tinctorius dugc thu hii & cdc vudn vom da duge nhiém
ndm cong sinh di dé sdn xu&t méi nam 100 triéu cay con di dé phuc vu cho
chuong trinh trong rimg cha qudc gia.

2.6. Tinh hinh san xuit nim céng sinh ¢ Viét Nam

( Viet Nam: vé van dé vai trd cha ndm cong sinh d6i v&i cdy trdng
cling dugc quan tam va chu y tir rat 1au. Quy trinh k¥ thuat gieo wom thong do
bo Lam nghiép nay 1 bo Nong nghiép va phat trién nong thén ban hanh nam
1983 da quy dinh tiéu chudn, chét lvgng cdy théng con khi xuat vudn phai cé
ndm ré. Viéc tng dung ndm cdng sinh trong san xudt cay thong con & vudon
uom & cdc co sO san xudt déu sir dung 16p dit mit cta céc rimg tréng thong da
khép tan tron véi dat déng bdu nhim lay nhi€ém ngudn nam cong sinh c6 trong
tu nhién. Céch thitc ndy xem ra hét sitc don gian song né ciing gy ra khong it
nhitg diém bét loi nhu: khi dio 16p dbt mat di anh hudng dén méi trudng
song cua cic rimg trong da khép tin, mang theo khong it nguén benh sin cé
trong tu nhién; ngudn ndm cong sinh khong duge tuyén chon, hiéu qua khong
Ccao.

Dé ing dung cdc thanh twu vé khoa hoc va ki thuét trong vicc sir dung
ndm cong sinh san xudt ciy con & vuon vom dugc tién hanh theo hai hudng:

- St dung bao tir ndm Pisolithus tinctorius
- Budc ddu nghién citu sir dung ché phdm béng hé s¢i cic loai ndm cong sinh
qua phan lap va gay nuéi thudn khiét.



Phan 2: MUC TIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Muc tiéu

Nghién citu xay dung quy trinh san xu4t ch€ phdm vi sinh da chiing, chifc nang cho
cdc loai keo va cac loai thong.

Diénh gid hiéu Iyc ctia ché€ phdm ddi véi cic loai cdy trong
2.2. Néi dung nghién cinu:

- Xay dumg quy trinh san xuét ché phdm hén hop, chifc nang cho cay keo ¢ quy mo
Pilot; cong thirc ciia ch€ phdm hén hop Rhizobium + vi sinh vat phan gidi lan + vi
khuin déi khdng v&i ndm gay bénh viing ré.

- Xay dung quy trinh san xudt ché phdm hén hop chiic ning cho cay bach dan va
théng qui mé Pilot; cong thic ché phdm hén hop: ndm cong sinh Pisolithus
tinctorius + vi sinh vat phn giai 1an + vi khudn d6i khang v6i nam gay bénh viing

2.3. Phuong phap nghién ciru
2.3.1 San xuit ché pham hén hop, chifc nang
2.3.1.1. Sén xuit ché phdm vi sinh vat phan gidi lan:

Sau khi tuyén chon duge nhimg chiing ¢6 kha nang phén giai cao, ti€n hanh
nhan sinh khéi trén mdy Ic trong 72 gid. Khi s6 luong t€ bao dat 10" 10" trong
1 m! dung dich nudi ciy, dua dung dich dd nudi cic ching cdy vio mot trudng
than bun v6 triung véi liéu lugng 14 1 ml dung dich trong 10g dat than bun. Ché
pham DTL2-2 do phong vi sinh vat dat, Vién Cong nghé sinh hoc sén xuat va
cung cap.

2.3.1.2. San xuat ché pham Rhizobium:
Phan lap nguon giong:

NGt sén clta cay keo sau khi rira sach nhiéu 14n bang nudc mdy. khir tring bé
mat bang HgCl,, rita va trdng bing nudc cit vo tring sau d6 nghién nit trong
nuGe cit vo tring thanh dich huyén phid. Nho 1 giot dung dich va trang déu trén
mét thach cta cac dia Petr1 chita moi truong YMA- do cong go. Cac dia thach
ndy dugc nuéi @ trén céc th dinh 6n c6 nhiét do 28-30"C. Sau 3-5 ngay chon cic
khuén lac dién hinh moc riéng & cdy truyén vao moi trudng YMA mdi. Phan



nhém cdc chiing vi khudn dugc ti€n hanh trén moi truong YMA-Bromothymol
blue. Cay vi khuin nét sdn phan lap dugc trén modi trudng YMA chira
Bromothymol Blue, vi khuén sinh trudng nhanh, hinh thanh khuan lac rd rét sau 3
ngay. phan ing axit mau vang trén moéi trudng duge x€p vao nhom Rinzebium,
con vi khudn sinh truéng chdm, c6 phan ing mau xanh trén moi truong chira
Bromothymol blue dugc x€p vao nhém Bradyrhizobium. Céc chung vi khuin
hién cd clia phong thi nghiém Nghién citu bao vé thuc vat rimg chi yéu ia céic
chung Rhizobium sinh trudng nhanh.

Cong thifc méi truding YMA theo Somasegaran va Hoben, 1985:

Manitol 10 gram
K,HPO, 0.5 gram
MgS0,.7H,0 0.2 gram
NaCl 0.1 gram
Cao nim men 0.5 gram
Agar 15 gram
H,O 1000 mi

San xuat giong:

Céc chiing Rhizobium di dugc tuyén chon va dinh gia cé hiéu luc cong
sinh cao doi vdi keo 14 tram va keo tai twgng trong két qua thi nghiém d6i vdi
binh Leonard s& dugc sir dung dé nhan sinh khéi trén cdc binh tam gidc 500 ml
vGi mdy lic ngang & t6c do 250 vong phit trong thoi gian 72 h. Mat do vi sinh
vat dat duoc 10°-10° t& bao/1ml.
Méi trudong dugce sir dung 1a YMB theo theo Somasegaran va Hoben. 1985:

Manitol 10 gram
K,HPO, 0.5 gram
MgSO,.7TH,0O 0.2 gram
NaCl 0.1 gram
Cao ndm men 0.5 gram
H,O 1000 ml

San xuat ché pham:

Chdt mang: Chat mang 1y tuéng cho céc vi khudn cfmg sinh Rhizobium c6 céac
tiéu chudn sau:

- Khong chita chat doc déi véi Rhizobium
- Kha ning hdp thu d6 4m tét
" - D¢ pH & mic gén trung tinh hoac trung tinh
- Khong von cuc
- C6 kich thudc nhod d€ dé ban vao hat giéng hoac ré cay.
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Than biin 1 mot vat liéu c6 nhimg dic tinh phit hop vé6i nhimg tiéu chudn
trén. Khi khong c6 than blin c6 thé thay thé bing mot so vat ligu khac dé lam
chat mang nhu: than d4, than cti hay ba mia nhung khong ¢ mot vat liéu nao
phtt hop v6i su sinh trirdng va phat trién cla cdc chiing Rhizobium (Somasegaran
& Hoben. 1985). Vi vay, Than bun 13 vat liéu di dugc chon 1a chil mang dé san
xuat cdc loai ché pham vi sinh vat. Than bin tiéu chudn & nudc ta ¢6 thanh phan
hitu co: 60%, ham lugng axit humic tir 4 dén 8% toi x6p va khong chira cic tap
chat khic. Than biin phoi kho, nghién nho, ray qua ray 0,1 mm.

Do dm gid thé: Do 4m gid thé duoc diéu chinh khoang 20%, dung voi bot dé
diéu chinh pH cia gi4 thé dat tri s6 6.8-7.0, déng g6i va khir triing.

Quy trinh sdn xudt dich Rhizobium bdang thiét b lém men:

e Chuin bi giong cdy: giong cdy dugc nhén trén binh tam gidc hoac ong
nghiém. D4 25 ml mai trudng YMB vio binh tam gidc dung tich 50 mi,
khir trung, dé ngudi va cdy ching vi khudn da tuyén chon, lic 200 vong
phiit & nhiét dd 28-30°C.

e Chuén bi thiét bj Ién men: binh l1én men cé dung tich 20 lit duwgc néi vdi hé
théng bom cap khi qua hé théng loc v6 triing. D6 15 lit moi trudng vi khir
tring & 121°C trong thoi gian 3 gio. D€ moi trudng ngudi, cay gidng bang
syrin. Cdy 100 ml gidng cho binh 15 lit méi trudng.

Cong thitc moi trudng 1&€n men nhu sau (theo Burton 1967):

- Manitol - 20g
- Dudng kinh 100¢g
- K,PO, 02g
- KH,PO, 04¢g
- MgS0,.7H,0 02¢g
- NaCL 0.06¢g
- CaCO, 02g
- CaSO,.H,0 004¢g
- Cao ndm men 05g
- (NH,),HPO, 0.1g
- Nudc 1000 m}

Cac nguyén t6 vilugng:

- H,BO, 278 g
- MnSO,.7H,0O 1.54 g
- ZnS0,.7H,0 021g
- FeCl,.6H,0 50g

- Na,MoO, 436¢g



- C0SO,.6H,0 0004g

- Lactic axit 580 ml
- Nudc 420 ml

Thém 1 mi dung dich vi lugng vao 1 lit moi truong nhu da néu & trén.

- Nhiém dich vao tdi chdt mang: Bom dich vi khudn vao tii gia thé vdi liéu
luong 25 ml/100 gram gid thé, han kin tdi. Nuoi 0 trong diéu kién 28-30"C,
sau 10 ngay dem sir dung.

2.3.1.3. San xudt ché pham déi khang véi nam gay bénh
Phan lap vi khuin:

Céc mau cay duge ngdm khir tring trong dung dich cén 70% va duge cit
thanh cdc mié€ng nhd cé kich thude 0.5x1 cm. Sau dé cdc mi€ng nho nay dugc
dat trong trong cic éng nghiém chia 1 ml méi trudng PBS (NaCl 8.5 g, KH,PO,
6.8g, NaOH 1.16 g va 1000 ml nudc, pH = 7), va dua lén mdy lic, lac trong
khodng 4 tiéng déng hé vdi tdc do 250 vong/phiit va & nhiét do 28°C loai bd mau
vat cdy chuyén dung dich cha mai trudng PBS trén cdc dia moi truong King B,
dé & nhiét do 28°C, sau 48 tiéng déng hé vi khudn moc I1én. Cay truyén céc
khudn lac moc riéng & véi céc hinh thai phan biét trén cdc dia moi truong King
B khdc. nu6i vi khudn trong diéu kién nhiét do 28°C.

Panh gia kha niang khing nam bénh Fusarium oxysporum:

Cdy vi khudn vao céc-dia moi trudng PDA, dat céc dia Petri da cdy vi
khudn trong cdc td dinh 6n ¢6 nhiét do 28-30"C, sau 5-7 ngly nam bénh dugc
cdy 3 diém vao sdt mép clia dia Petri. Sau 4-5 ngay ddnh gid hiéu luc (tc ché su
phdt trién ndm bénh cla vi khudn trén moéi truong PDA béng viéc do dudng kinh
vong (¢ ché. :

Pudng kinh vong tic ché duoc tinh bing cong thic sau:
V (nm)= D (mm)-d (mm)

Trong d6: - D 1a dudng kinh trung binh vong c ché sy phat trién cha
ndm gy bénh xung quang khudn lac tinh tr diém ciy vi
khudn theo 3 chiéu vuong géc véi 3 diém cdy nam dén vi tri
soi ndm khoéng thé moc dugc
- d 1a duong kinh trung binh tinh theo 2 chiéu vuong géc cla

khuan lac vi khuan.

San xuat ché pham:
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Chdt mang: Tiéu chudn clia ch4t mang trong viéc san xuét ché pham vi khudn
doéi khdng v6i ndm gdy bénh ciing giéng nhu viéc san xudt ché€ pham
Rhizobium. '

- Khong chita chat doc d6i véi vi khudn

- Kha nang hdp thu do 4m 16t

- pH & mtic gan trung tinh hodc trung tinh

- Khong vén cuc

- C6 kich thudc nho dé d& ban vao hat giéng hodac ré cay.

Than biin 13 vat lieu dd dugc chon 13 ch4t mang dé€ san xuél cdc loai ché
pham vi sinh vat. Than biin tiéu chudn & nuéc ta ¢6 thanh phén hitu co: 60%, ham
lwong axit humic tir 4 dén 8% toi x6p va khong chira cdc tap chat khic. Than biin
phoi kho, nghién nhé, rdy qua ray 0,1 mm.,

D6 dm gid thé: Do 4m gid thé duoc diéu chinh khodng 20%. ding voi bot dé
diéu chinh pH cua gid thé dat tri s6 6.8-7.0, déng géi va khir triing.

Quy trinh sdn xudt dich vi khudn khdng ndm bénh bdng thiét bi lem men:

» Chudn bi gidng cay: giéng cdy dugc nhan trén binh tam gidc hoic 6ng
nghiém. D36 25 ml moi trudng PAB (24 g bot khoai tay. 15 g dudng
dextrose va 1000 ml nuwéc) vao binh tam gidc dung tich 50 ml, khtr tring,
dé ngudi va cdy ching vi khufn di tuyén chon, lic 200 vong phiit ¢ nhiét
do 28-30°C.

e Chudn bi thiét bi lén men: binh lén men c6 dung tich 20 lit dugc néi vdi he
théng bom c4p khi qua hé théng loc vé tring. D3 15 lit méi trudng PAB va
khir triing & 121°C trorig thoi gian 3 gid. Dé méi trudng ngudi, cdy gidng
bang syrin.

» Cay 100 ml giong cho binh 15 lit m6i truong. Thoi gian 1én men 14 96 gio.

e Nhiém dich vao tdi chat mang: Bom dich vi khuan vao tdi gid thé vdi liéu
lugng 25 ml/100 gram gid thé, han kin tdi. Nuéi & trong diéu kién 28-30°C,
sau 10 ngay dem sir dung.

2.3.2. Kiém tra bién dong so lugng té bao cfia cac vi sinh vat ¢ ché phidm
hén hop '

Viéc kiém tra dugc ti€n hanh bing phuong phdp pha lodng tdi han, cdy
dung dich pha loang 1&n cdc n6i trudng tuong @ng v6i su phét trién cla timg
loai vi sinh vat. Viéc kiém tra dugc ti€n hanh dinh ky véi cickhodng thai gian
khédc nhau

2.3.3. Panh gia hiéu huc cia ch€ pham

Dianh gid hiéu luc ctia ché phdm duoc tién hanh tai vudn vuom vii céc loai
cy trong: thong nhya, thong ma vi, thdang caribé, keo tai tugng va keo lai.
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Phin 3: KET QUA NGHIEN CUU
3.1. San xua ché pham hén hop, chiic nang cho cay keo

3.1.1. San xuat ché pham hén hop Rhizobium + vi sinh vat phan giai lan
+ vi sinh vat déi khang v6i ndm gay bénh ving ré cho cic loai keo:

Ché pham vi sinh vat hdn hgp duge tao ra bing viéc tron cdc ché pham don
{é theoty 1¢ 1: 1 :1, dam bdo cho mébi loai ch€ phdm khi khdi diém <6 s6 lugng 1€
bio 16n hon 10 trong 1g ché phdm.

Quy trinh san xuéit duoc tém tit bing so dé sau:

Phén l4p vi Phan 13p VSV Phan lap VSV
khuin d6i khidng véi phén gidi lan
Rhizobium nidm gay bénh
Tuyén chon Tuyén chon Tuyén chon
h 4 A ) r
Ching Chitng giong : Ching
giong ¢o ¢6 hiéu hyc giong ¢o
hiéu luc cao cao hiéu fuc cao
Lén men Lén men L¢n men
Moi truong | Moéi truong
| Burton, 1967 PAB ‘
Sinh khéi Sinh khéi Sinh khoi
\Y| khuﬁn vi khua’n vi khuz‘in
v 4 A 4
Than biin Than bun Than bun
nghién nho nghién nhé | nghién nho
vo trung vo tring _ vo trung
\ ‘ /
Ché& phdm hdn hop véi ty
le1:1:1
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3.1.2. Két qua san xuét thir nghiém

Tir quy trinh san xuét ché phdm dugc trinh bay & phén trén trong nam
2004. nhanh dé 1ai da san xvat dugc 1000 kg phan vi sinh hén hap cho cde
loai keo.

Ché phdm bao gbém 3 thanh phén vi sinh vat: vi khudn nét san ¢6 dinh
dam, vi sinh vat phan gidi lan va vi khudn d6i khdng véi ndm gay benh théi cd
ré Fusarium oxysporum.

Ché¢ phdm di dugc thir nghiém & vudn vom va rimg trong, cu thé nhu
sau:

- Thi nghiém hiéu lyc clia ch€ phdm d6i véi rimg trong keo lai dugc
thi nghiém tai Dai Lai, Vinh Phic, mé hinh thi nghiém 1.0 ha.

- Thi nghiém hiéu luc clia ché phdm d6i v6i rimg tréng keo lai dugc
thi nghiém tai Bau Bang, Binh Duong, mo6 hinh thi nghiém 1,0 ha.

- Thi nghiém hiéu lyc ctia ché phdm déi véi rimng tréng keo lai duoc
thi nghiém tai Kon Ha Nimg, Gia Lai, mé hinh thi nghié¢m 1,0 ha.

3.1.3. Bién dong so lugng t€ bao Rhizobium ching AH6 va vi khuin
khing nam gay bénh ching MD2 & ché pham hén hop:

Ché pham hén hop duge san xuét trén co s& phéi tron ciia 3 loai ché phdm
don 1 Rhizobium, vi khudn phan gidi lan, vi khudn doi khang véi ndm gay bénh
vity 12 1:1: 1. Subién ddng mat do t&€ bao clha cic loai vi sinh vat trong ché phim
hén hop theo thoi gian duge trinh biy & bang 1:

Bang 1: Bién dong s6 lugng t€ bao vi khudn Rhizobium chiing AH®6, vi khudn
phan gidi 1an va vi khudn d6i khdng véi ndm gay bénh, ching MD2

& ché phdm hdn hgp

TT Thoi diém Mat d6 t€ bao Mat do & Mat do 1€

kiém tra chiing bao ching bao chung

- AH6/1g MD2/1g DTL 2.2/1g

1 Khi san xuit 4.52 x 10’ 5.00 x 10 4.50 x10’
2 Sau 10 ngay 9.50 x 10 2.50 x 10* [.00 x10"
3 Sau 2 thing ' 1.12 x 10° 425x 10° 1.60 x 10°
4 Sau 4 thing 7.30 x 10° 9.7 x 10° 1.10 x 10°
5 Sau 6 thing 4.51 x 10° 3.24 x 10* 8.00 x 10’
6 Sau 9 thing 7.80 x 10’ 6,10 x 10’ 8.50 x 10’
7 Sau 12 thing 5.00 x 10° 3.20 x 10° 5.00 x 10°

Qua bang trén cho thiy:
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- Su sinh trudng cha cdc chiing vi sinh vat cong sinh ¢6 dinh dam, ching
AH6 va vi khun d6i khdng v6i nfm gy bénh, ching MD2 va vi sinh
vat phan gidi lan ching DTL 2.2 s6ng trong ciing mét ché pham khong
¢6 su canh tranh nao.

- Mat d¢ 1€ bao cua ca hai chiing déu ting 1én ngay sau khi ron, nhimg
toc do tang cham va khong dat duoc tri s6 nhu & ché phadm don 1€

- Thoi gian sir dung t6t nhat cia ché pham hon hop trong théi gian 6 thang
khi bao quan ché phdm trong diéu kién nhiét do phong.

3.1.4. Hiéu luc ctia ché pham déi véi cac loai keo

Dé ddnh gid hiéu lyc cha ch€ phdm hén hop vdi cay tréng thi nghiém
duoc tién hanh ¢ vudon wom Vién Khoa hoc Lam nghiép Viét Nam vai 2 loai cay:

- Keo tai tugng va
- Keo lai.

boi véi keo tai tugng: Hat giong keo tai tugng do Cong ty Giong Lam
nghiép cung cdp. Hat gidng duge khir triing hat bing dung axit H,SO,, ngam hat
trong thdi gian 15 phit, sau dé dé axit va rira sach nhiéu ldn bing nudc cat vo
tring, ngam hat trong nudc cit vo tring 2-3 gio, dung hat trong ciic tii vai khi
hat nit nanh gieo hat trén cdt-dm vo trung.

Dai v6i keo lai: Sir dung cay c¢é nguoén goce tir hom canh duge gidm vao cit
am. Khi hom xudt hién ré thi nhd cay 12m thi nghiém. -

Doi véi méi lodi cy, thi nghiém vdi 4 cong thitc thi nghiém. 4 14n lap va
s6 cdy/mdi cong thic/ 1 14n lap 13 30 cay.

- Bén ché phdm hdn hop cho keo tai tugng
- Doi ching khoéng nhiém cho keo tai tuong
- Bén ché phdm hén hgp cho keo lai

- Ddi chiing khoéng nhiém cho keo lai

Két qua trung binh vé sinh trudng va ty & bi bénh clia cay con ¢ cic cong thic
thi nghiém vdi cdc Ian lap dugc trinh bay & bang 2.
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Bang 2: Hiéu lirc cha ché phdm hén hap dsi véi keo tai tuong va keo lai

O vadn vom
Chiéu Duoing Trong So Ty lé
Loai cay cao kinh ¢6 luong lugng bi
(cm) ré kho not bénh
(mm) (gam) san (%)
(cai)
Keo tai tuong 66.5b 36b 392b 17 0
Doi chimg keo tai tiong 42.2d 1.8d 2.50d 0 11.0
Keo lai 69.8 a 38a 405a 20 0
Doi chimg keo lai 454 ¢ 28¢ 2.87¢ 0 5.5
* Ghi chi : 1rén ciing mot cot, tri s6 trung binh theo sau boi ciang mor chit thi

khong cé sit khdc biét bdi trdc nghiém Duncan & mitc sai khdc 5%.
Két qua ¢ bang trén cho thay:

- Cac chi tiu vé sinh trudng clia cay nhu chiéu cao, dudng kinh c6 ré,
trong fwrong kho dd tang 1én rit nhiéu so véi d6i chimg

- Déi véi keo tai tuong chiéu cao tang 1.6 Iin, dudng kinh o € tang 2.0
lan va trong lugng kho ting 1.6 lan so véi doi chimg. Cay chu va vi
khuén da hinh thinh m6i quan hé cong sinh va cay khong bi chét do bi
bénh trong sudt qud trinh gieo vom.

- Dai véi keo lai, chiéu cao tang 1.6 lan, dudmg kinh 6 ré tang 1.4 l4n va
trong lugng kho tang 1.4 14n so véi d6i chimg. Cay da hinh thanh moi
quan hé cong sinh, cdy khong bi bénh.

- Ca hai cong thitc d6i chimg khong nhiém ché phidm hén hop, cay sinh
trudmg kém va bi benh. T Ié bi bénh gdn 10% cho ci 2 lodi ciy.

3.2. San xuit ché phidm hén hop, chitc néng cho ciy thong va bach dan
3.2.1. Quy trinh san xuat ché pham hon hop, chirc nang

¢ Ché phiam hén hop Mycorhiza + vi sinh vat phan gidi lan + vi khudn déi
khing véi ndm gay bénh viing ré cho cédc lodi thong duge san xuat (rén co
s& tron 3 ché phdm don 1é Mycorhiza va vi khudn phan giai lan va vi khudn
doi khiang voi ndm gay bénh ving ré.
e Ché& phim Mycorrhiza dugc san xuat trén co s& bao hu’u tinh cua ndm
cong sinh Pisolithus tinctorius sau khi sy kho & 40°C, diing sang c6 kich
“thude 16 200 - 300 pum dé loai bo vo, vach ngan va chi giir lai bao tir thanh
thuc. Bao tir dugc tron véi chat mang do 4m 12% vdi 1,5 mg hao tir trong |
gam gid thé.
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e Ché pham vi sinh vat phan giai 1an: Sau khi tuyén chon dugc nhimg ching.
c6 kha niang phan gidi cao, tién hanh nhan sinh khéi trén miy lac, dé dat
dugc 10*- 10" t€ bao trong | m! dung dich nuéi cdy. Thai gan nuoi cay
trong vong 72 gid. Tién hanh dong kho dich nuéi cdy trén mdy dong kho
vGi thoi gian 24 gid. San phdm thu duge & dang bo kho do 4m 20%

o Ché pham vi khudn d6i khang v6i ndim gdy bénh viing ré chung MD2 dugc
san xudt theo quy trinh nhu trén. Ti€n hanh dong kho dich nuodi cdy trén
mdy dong kho véi thoi gian 24 gio. Sén phdm thu duge & dang bot kho do
am 20%.

* Ché€ phdm hén hop dugc tron 3 thanh phdn: ndm cong sinh + vi sinh vat
phan giai lan + vi khuin d6i khdng véi ndm gay bénh viing ré vai ty 1& 15
mg :100mg :100mg trong 100 gam ch& phim. D€ c6 dugc | kg ché phdm
cin 996,5 gam chit mang va 3,5 gam bot bao tir kho cua 3 loai: ndm cong
sinh, vi khudn phan gidi 1an va vi khudn d6i khang véi ndm Fusarium
oxysporum. Chat mang la dat sét sdy khé & dé 4m 15-20% ray qua ray cé
kich thudc 250 um.

5.2.3. Két qua san xuit ché pham hén hop, chitc nang cho cay bach dan va
thong

Tir quy trinh s&n xuét ché phdm dugc trinh bay & phdn trén trong nam 2004,
nhdnh dé tai da san xuft duge 1500 kg phan vi sinh hén hgp cho cic loai bach
dan va thong. '

Ché& phdm bao gém 3 thanh phdn vi sinh vat: ndm cong sinh, vi sinh vat phan
gii 1an va vi khudn d&i khdng voi ndm gay bénh théi cé 1é& Fusariwm oxysporum.

Ché phidm da dugc thir nghiém & vudn wom va rimg tréng, cu thé¢ nhu sau:

- Thi nghiém hiéu luc cia ch€ phdm doi voi rimg tréng thong ma vi
dugc thi nghiém tai Dai Lai, Vinh Phic, mé hinh thi nghi¢m 1,0 ha.

- Thi nghiém hiéu lyc ciia ch€ phdm d6i v6i rimg trong thong dugc thi
nghiém tai Cong ty Lam nghiép Déng bic: 20 ha

- Thi nghiém hiéu lyc clia ché phdm d6i v6i rimg tréng bach dan dugc
thi nghiém tai Cong ty Lam nghiép Dong bic: 20 ha

Hién nay nhdnh dé tai dang san xudt cung cap cho Cong ty Lam nghiép
Dong Béc 1000 kg ch€ phdm ndm cong sinh hén hop phuc vy cho trong 600 ha
ring bach dan trén cdc loai dat tréng troc ngheéo chat dinh dutng « dia ban Bac
Giang va Thdi Nguyén.

3.2.3. Bién dong so luong té bao vi khuian khang nam gay bénh ching MD2 va
vi khudn phan gidi lan & ché pham hén hop.
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Ché phdm hén hop duge san xust wén co s& phdi trdn clia 3 loai ché pham don lé
nam cdng sinh Mycorhiza va vi khuéin phan giai lan va vi khudn d6i khing v6i ndm gay
bénh véity 1€ 1.5: 1 : 1 + chét mang. Do ném cOng sinh khong ndy ndm trong moi trudng
nhan tao nén thi nghiém ndy chi xdc dinh su bién dong s6 Iugng t€ bao cua vi khuan phan
giai lan va vi khuan khdng ndm. Sy bién dong mat dé € bio clia cic foar vi sinh vat trong
ché’ pham hén hop theo thoi gian dugc trinh bay & bang 3:

Bang 3: Bién dong s6 lugng t€ bao vi khudn phan gidi lan chung DTL 2.2
va vi khudn d6i khdng véi ndm gay bénh, ching MD2

& ché phdm hén hgp
TT | Thoidiém kiénj Mat do t€ bao chiing| M4t do t€ bao ching DT
tra MD2/1g 2.2/1p
1 | Khi san xuit 5.00 x 107 4.50 x10’
2 | Sau 10 ngay 2.54 x 10’ 1.50 x 10’
3 | Sau 2 thing 5.05 x 10’ 7.60 x 10’
4 | Sau 4 thing 3.45x 107 7.10 x 107
5 ! Sau 6 thing 1.24 x 10’ 2.00 x 10’
6 | Sau 9 thing 6,10 x 10° 8.50 x 10°
7 | Sau 12 thing 8.20 x 10° 7.67 x 10°
Qua bang trén cho thay:

- Vi khudn phan gidi 1an va vi khudn doi khdng voi ndm gay bénh théi ¢6 ré
Fusarium oxysporum dugc 1am kho trén mdy déng kho tron véi bao tr nim
cong sinh vA chit mang, duoc déng géi va bao quan trong tii nilon véi do 4m
khoang 20% déu t6n tai va van giti duge hoat tinh.

- Mat do t& bao ciia ca hai chiing déu giam din theo thoi gian bio quan.

- Thoi gian sir dung 8t nhét clia ché€ phdm hén hop trong thoi gian 6 thang khi
bao quan ché phdm trong diéu kién nhiét d6 phong.

3.2.4. Két qua thir nghiém hiéu 'we ciia ché€ phiam hén hop, chitc nang cho
thong:

Ché phdm hén hop chifc nang sau khi san xudt duge thir nghiém véi 3 ladi
- thong dang dugc gay tréng chlt yéu hién nay & nudc ta la:

- Thong nhua Pinus merkusii
- Thong ma vi Pinus massoniana
- Thong caribé Pinus caribaea

+ Phuong phép xir Iy dat: Cédn phai ti€n hanh st 1y dit nham loai trir khoi dat hodc
lam gidm mat d qudn thé ca cdc loai ndm, vi khudn, con trung, hoac tuyén triing
c6 trong dit ma nhimg loai nay cé kha nang canh tranh chat dinh dudng hodc lam
giam hiéu qua cla céc loai ndm cdng sinh khi nhiém cho cdy. Trong thi nghi¢m
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nay chiing t6i 4p dung phuong phép khir tring dit bang phuong phip gia nhiét. Dat
duoc dan mong va dugce phoi tryc ti€p dudi 4nh sing mat troi.

-+ Phuong phép nhiém : Ch& phim hén hop, chitc nang ndm cong sinh gdm bao tir
cha ndm Pisolithus tinctorius + vi khudn phan gidi 1an + vi sinh vat doi khang véi
nim gay bénh. Ché€ phdm dugc tron déu véi dat déng bdu véi liéu lugng 1g ché
phdm cho mat cay con tuong duong v6i 1,1.10° bao tir.

Két qua thi nghiém déi vdi théng nhua: Pinus merkusii

Thi nghiém nhiém ché phdm nidm cong sinh cho thong nhua Pinus merkusii
va duge tién hanh tai vudn uom thudc Trung tdm Khoa hoc san xudt Lam Nghiép
bong Bac By - Pai Lai, Vinh Phiic, tryc thuoc Vién Khoa hoc Lam nghiép Viét
Nam.

Thi nghiém duge duge b tri theo khéi ngau nhién véi 3 cong thic, 4 lan lap .
S6 cay/cong thirc/1 14n lap 1a 50 cay. Céc cong thic thi nghiém la:

Cong thiac 1: D6i ching khéng nhiém
Cong thiic 2: Nhiém ché€ phdm don 1&
Cong thirc 3: Nhiém ché phdm hén hop, chitc nang

bdnh gid chét lugng cha ché phdm dua trén 3 chi tiéu: ty 1€ nhiém ndm cong
sinh, ty 1& bi bénh va sinh truong vé chiéu cao, dudng kinh va trong lugng kho ciia
cdy con . Két qua duoc trinh bay & bang 4 .

Bang 4: Su sinh trudng ciia cdy thong nhua sau 5 thang tudi nhiém ché pham Pt va
ché€ phdm hén hgp, chiic nang

Cong thitc thi | Chiéu cao Dutng Trong Ty lé bi | Ty I¢ hinh 5
nghiém (cm) kinh c6 r& | luong kho bénh thanh céng
(mm) (g/cay) (%) _ | sinh (%)
bai chimg 20.91 a* 3.77 a 1.89a 35.7 0(15%
loai khic)
Ché phdm 25.59b 4.17 b 232 b 10.1 87.2
don & (PY)
Ché phim 27.86 ¢ 475¢ 2.85¢ 0 89.4
hén hop,
chitc nang ]

* Ghi chu : mrén ciing mét cét, tri 6 trung binh theo sau bot ciing mot chit thi
khong o sir khac biét bdi trdc nghiém Duncan & mitc sai khde 5%.

Két qua ¢ bang trén cho thdy ring:
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Sinh trudng clia cdy con dugc nhi€ém ché€ phdm nim cong sinh dugc thé
hién qua cic chi tiéu chiéu cao cay, dudng kinh cd ré va trong lugng kho 16n hon
nhiéu so vdi ddi chimg khong nhiém ché pha'm Néu tinh chi tiéu trong luong
khé ché phdm don 1€ 1am ting sinh trudng cia cay 1. 2 l4n trong khi d6 ché pham
hén hop lam tang 1,5 14n so véi doi ching,

Ty 1¢ bi bénh & cong thic nhiém ché phdm hén hgp bang (), nhiém ché
phdm ndm cong sinh don 1é 1a 10.1% va cong thic doi chitng khong nhiém la
35.7%, mot ty 1¢ thudng gap & cdc vudn wom san xuat cay thong.

Két qua thi nghiém ddi v6i thong ma vi: Pinus massoniana

Thi nghiém nhiém ché phdm ndm cong sinh cho thong ma vi Pinus
massoniana va duge ti€én hanh tai vudn wom Vién Khoa hoc Lam nghiép Viét
Nam. :
Thi nghiém dugc duge bé tri theo khéi ngdu nhién vdi 3 cong thiic, 4 lan lap.
S6 cay/cong thirc/1 1an lap 1a 50 cay. Cic cong thic thi nghiém la:

Cong thitc 1: Doi chiing khong nhiém
Cong thirc 2: Nhiém ché phdm don 1é
Cong thirc 3: Nhiém ché€ phdm hén hgp, chifc nang

Dinh gid chat lugng clia ché phdm dua trén 3 chi tiéu: ty 1¢ nhiém ndm cong
sinh, ty 1€ bi bénh va sinh truong vé chiéu cao, dudng kinh va trong lugng kho cua
cdy con. Két qua duoc trinh bay & bang 5.

Bang 5: Su sinh trudng cha cay théng mi vi sau 3 thdng tudi
nhiém ché phdm hén hgp, chiic nang

Chiéu Puong Trong Ty lé Ty ¢ bi
Loai cay cao kinh ¢ lwong cong bénh
(cm) ré kho . sinh (%)
(mm) (gam) (%)
Ché€ phim don 123b* 32b 0.34b 87.4 18.8
1é (Pt)
Ché€ phidm hén 182¢ 40c 044c¢ 98.3 0
hop, chiic nang
Dai chimg 54a 12a 0.15a 0 95.6

* Ghi chii : 1én cing mét ¢6t, i 56 trung binh theo sau boi ciing mét chit thi
khong cé sie khdc biét béi trdc nghiém Duncan & mitc sai khac 5%.

Két qua trinh bay & bang trén cho thay:
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Cic chi tiéu vé sinh truomg cla cdy nhu chiéu cao, duding kinh co 1€, trong lugng
kho da tang Ién rat nhiéu so véi déi chiing va cong thiic chi nhiém ché phiam don I€.

Cic chi tiéu vé sinh trudng cia cy con & cong thitc nhiém ché pham hon hop,
chiic nang tang 1én nhiéu so véi sinh trudmg cilia cay con & cong thitc doi chimg khong
nhiém ché pham: chiéu cao tang 3,4 i4n, dudmg kinh co ré tang 3,3 l4n va trong luong
kho tang 3.0 ldn.

Cic chi tiéu vé sinh trudng clia cay con & cong thitc nhiém ché pham hén hop,
chifc nang tang 1én nhiéu so véi sinh trudng clia ciy con & cong thic nhiém ché pham
don I€: chiéu cao tang 1,5 14n, dudng kinh cd ré tang 1,3 l4n va trong luong kho tang 1,3
14n.

Cong thitc nhi&m ché phdm hon hgp da hinh thanh méi quan hé cong sinh véi ty
1¢ 98.3%; cong thic nhiém ché phdm don 1é chi hinh thanh méi quan h¢ cong sinh véi
ty & 87,4%.

Cay con ¢ cédc cong thitc thi nghiém khong bi bénh théi cd ré. Nhu vay, cay
con nhiém ché phdm don 1é c6 ty 1¢ bi bénh 13 18,8%. Nhu vay, ché phdm hén
hop da c6 kha nang rdt t6t trong viéc phong va chdng bénh théi co 1€ do cac loai
nidm bénh gay hai.

Keét qua thi nghiém doi vai thong caribé: Pinus caribaea

Thi nghiém nhiém ch€ phdm nim cong sinh cho thong caribé Pinus
caribaea dugc tién hanh tai vuén uom thudc Trung tdm Khoa hoc san xudt Lam
Nghiép Dong Bic B - Dai Lai, Vinh Phic, trc thuoéc Vién Khoa hoc Lam
nghiép Viét Nam. ‘

Thi nghiém dugc duge bo tri theo khéi ngdu nhién véi 13 cong thic, 4 1an
lap. SO cay/cong thirc/1 14n 1ap 1a 30 cay.
Cong thic thi nghiém nhu sau:

Cong thirc thi nghiém Thanh phdn cla ché pham

LC1 + L1+ KTST + MD?2

AMI+ LI+ KTST + MD2

Pt+ L1 + KTST + MD2

LC1 +L1 +KTST +SP14

AMI+ L1+ KTST + SPI4

Pt+ L1 + KTST + SP14

LCl1 +L2+KTST+MD2
AMI1+ L2 + KTST + MD2
Pt+ L2 + KTST + MD2
LC1+L2+KTST+SP14
AMI+ L2+ KTST + SP14

Pt+ L2 + KTST + SP14

bt | et | | —
= o = le o loe i~ oy jun [ e o

bai ching
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Ky hiéu ¢ cic cong thitc thi nghiém:

- LCI: nam cdng sinh Laccaria laccata

- L1: vi sinh vat phan giai lan

- KTST: vi sinh vat kich thich sinh truong

- MD2: Vi khuan khang ndm th6i c6 r& Fusarium oxysporum
- AMI: ndm cdng sinh Amanita muscaria

- Pt: ndm cong sinh Pisolithus tinctorius

- SP14: vi khuin d6i khdng v6i ndm Fusarium oxysporum

- L2: vi sinh vat phan giai 1an 2

Ddnh gid chat lugng ciia ché phdm dua trén 3 chi tiéu: ty I¢ bi bénh va
sinh trirong vé dudng kinh va chiéu cao clia cdy con. Két qua duoc trinh bay &
bang 6.

Bang 6 : Su sinh trudng cla cdy caribé sau 10 thang tudi dugc nhiém
ché€ phdm hén hgp, chiic nang

Cong thiic Pudng kinh TB | Chiéu cao TB (cm) | Ty ié bi bénh théi co
L (cm) e (%)
| 5.24 27.33 2.6
2 5.18 28.78 2,0
3 5.55 27.64 3,2
4 5.57 2392 30
5 5.72 27157 34
6 5.54 26.98 25
7 448 - 2546 2,2
8 5.53 29.59 3,1
9 5.08 24.73 2,1
10 5.54 25.29 2.6
11 5.28 25.30 2,4
2 4.73 24.68 25
13 (déi chiing) 3.38 19.87 30,3

Béng s6 liéu trén cho thay ché phdm hén hop, chic nang c6 anh hudng rat
rd nét dén sinh trudng va ty 1é bi bénh ciia théng caribé khi gico ciy ¢ vuon vom.
Cong thttc cho chiéu cao ciia cay 16n nhat 13 cong thiic s6 2, tang 1,4 lan so vdi
déi ching. Ché phdm hdn hop, chifc nang ¢6 hi¢u qua rat S rét trong viéc phong
chéng bénh thoi ¢6 1é cho ciy con. Cic cong thitc bon ché phdm. Ty 1¢ bi bénh tir
2 dén 3% trong khi d6 cong thiic doi chitng trén 30%. -
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Phan 4: KET LUAN

Ché pham vi sinh vét da ching, chifc nang cho cdc lodi keo dugc san xudt
tir cdc ché phdm don 1¢ vi khudn cong sinh ¢6 dinh dam Rhizobium, vi sinh
véat phan giai lan va vi khudn déi khiang v6i ndm gay bénh ving ré. Phai
tron cdc ché phdm don 1é theo ty 1& 1:1:1, cdc vi sinh vat trong hén hgp
chung nay khong ¢6 su canh tranh n&o. Cic vi sinh vt déu lon tai va phdt
trién 6t.

Néu bao quan trong diéu kién binh thudng, hoat tinh clia cic vi sinh vt
trong ché phdm hdn hop vin c6 hiéu luc trong thdi gian sau 6 thing ké tir
ngay san xuat.

Khi nhiém ché phdm hén hop chifc ndng, d6i véi keo tai tuong chiéu cao
tang 1.6 14n, dudng kinh c6 ré tang 2.0 14n va trong luong kho tang 1.6 ldn
0 v6i d6i chimg. Cay chli vA vi khudn da hinh thanh méi quan hé cong
sinh va cay khong bi chét do bi bénh trong sudt qué trinh gieo vom. Doi
vdi keo lai, chiéu cao tang 1.6 14n, dudng kinh c6 ré tang 1.4 lin va trong
lugng kho tang 1.4 14n so véi d6i chimg. Cay da hinh thanh méi quan hé
cong sinh, cay khong bi bénh. Ca hai cong thitfc d6i ching khong nhiém
ché phdm hén hop, cay sinh trudng kém va bi bénh. Ty I¢ bi hénh gin 10%
cho ca 2 loai cay.

Ché phdm vi sinh vat da chiing, chic nang cho cdc loai thong duge san
xudt tir cic ché phdm don 1& ndm cong sinh Pisolithus tinciorius, vi sinh
vit phan giai lan va vi khuin d6i khang véi nim gay bénh vung ré.

Néu bao quan trong diéu kién binh thudng, hoat tinh clia cic vi sinh vat
trong ché€ phim hén hop vin cé hiéu luc trong thoi gian sau 6 thdng ké tir
ngay san xudt.

Sinh trudng clia cay con thong nhura dugc nhiém ché phdm nam cong sinh
dugce thé hién qua cic chi tiéu chiéu cao cdy, dudng kinh 6 ré va trong
luong kho 16n hon nhiéu so véi d6i chimg khong nhiém ché phdm. Néu
tinh chi tiéu trong lugng kho ché& phdm don 1€ 1am tang sinh trudng clia cay
1.2 1an trong khi d6 ché€ phdm hén hop lam tang 1,5 14n so vdi d6i ching.
Ty 1& bi bénh & cong thirc nhiém ch€ phdm hén hgp bing 0, nhiém ché
phdm nam cong sinh don 1& 12 10.1% va cong thic d6i chimg khong nhiém
1a 35.7%, mot ty }é thudng gip O cdc vudn vom san xudt cay thong.

D6i véi thong ma vi, cédc chi tiéu vé sinh trudng ctia ciy nhu chiéu cao, duong
kinh ¢d &, trong lugng kho da tang lén rat nhiéu so vé6i d6i chimy: vé chiéu cao
tang 3.4 14n, dudmg kinh ¢d ré tang 3.3 14n va trong luong kho tang 3.0 lan so véi
doi chitng. Cong thiic nhiém ché phdm da hinh thinh méi quan he cong sinh véi
ty 1& 98.3%, cay khong bi bénh théi ¢6 ré.

D6i véi thong Caribé ché phdm hén hop, chic ning ¢6 anh hudng rat rd nét
dén sinh trudng va ty 1€ bi bénh clia thong caribé khi gieo cay & vudn vom.
- Chiéu cao binh quan clia cdy & cdc cong thirc nhiém xhé pham hén horp
tang 1,2 14n so véi d6i chitng. Ch&€ phdm hén hop, chiic nang ¢6 hiéu qua
rédt rd rét trong viéc phong chéng bénh théi o ré cho cay con. Cic cong

-
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thiic bén ché& phdm. Ty 1¢ bi bénh tir 2 dén 3% trong khi d6 cong thirc d6i
chimg trén 30%.
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PAT VAN PE

Tir 1au cdc nha khoa hoc di chitng minh ring viéc bd sung cdc vi sinh vat hitu hiéu
vio dit c6 thé tang ning sudt cdy tréng. do ching dong vai trd chuyén hod vat chat trong
dat dé cung cdp chat dinh dudng dé tieu cho cay. Ngudi ta ciing chitng minh ring néu
cung cdp diy di chat dinh dudng dudi dang phan hod hoc ciing khong niang cao thém
nang sudt cdy tréng. Diéu d6 ching td vin dé khong chi dimg lai & chat dinh dudng ma vi
sinh vat cdon déng nhiéu vai trd quan trong khéc nita. Vi sinh vat tao 1ap méi quan hé qua
lai phic tap véi cdy trdng trong viing ré, bio dim d6 4m. duy tri dd xop cho ré phat trién,
cung cp vitamin, hocmon sinh trudng, nang cao kha ning chdng bénh thong qua viéc tiét
cdc chat dc ché mim beénh va kha niang chéng chiu vdi diéu kién bat lgi. Dé thyc hién céc
chic nang trén, khong chi mot loai ma la phai la 'mQt tap hgp nhiéu loai vi sinh vat ciing
tham gia mot cdch hiép déng. Chinh phan vi sinh vat “inoculant” nhim muc dich cung cép
cdc vi sinh vat hitu hiéu néi trén dé 1dp vao sy thigu hut trong hé théng sin xuat dat cay
trong. Ching t6i mudn dua ra mot khdi niém mdi la "phan chic nang” (funtional
fertilizer). Giéng nhu thuc phdm chic nang (funtional food), ngodi viéc cung cdp chit
dinh dudng cdn chia cdc thanh phidn giip cho co thé ting sitc dé khang, ting kha niang
mién dich v.v... Ciing nhu vay, phin chic nang ngoai viéc cung cip thitc an cho cay con
kich thich su phdt trién clia cay va gitip cho ciy dé khdng v6i mot s6 bénh thudng gap. Sk
dung phan chitc nang ciing gi&ng nhu mot mii tén tring hai dich vay.

Trong bdo cdo niy, hén hop vi sinh vat c6 dinh nito, chuyén hod phét pho khé tan,
kich thich sinh trudng thuc vat va vi sinh vat d6i khdng vi sinh vat gy bénh ving ré, duoc
tim hiéu khé nang tdn tai, hoat tinh sinh hoc khi dua vao d4t va anh hudng cia ching doi
vdi cay lac.

NGUYEN LIEU VA PHUONG PHAP
Moi trudmg:

- Moi truong canh thang: Pepton-10g, cao thit - 3g, thach-20g, nuéec cat-1000ml, pH-7,0:
3¢ nuoi cdly chiing Bs.9 va hén hop 4 ching. |

- Moi trudng Gerretsen[4]: Dudng kinh-10g, (NH,),S0,-1g, Ca;(PO,),-5g, FeS0,-vét,
ZnSO,-vét, thach-20g, nudc cat-1000ml, pH-7,0: dé nuoi cdy chiing RTL 2.2.

- MBoi truong YMA: Manitol-10g,K,HPO,- 0,5g, MgSO,.7H,0- 0,25g, NaCl- 0,1g. cao

men- 0,5g, CﬁCO_;- 0,5g, do cong go-10ml (1g/400ml nude cét), thach-20g, nudc cit-
1000ml, pH- 6,5-6,7: dé nudi cdy ching RA.04.
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- Mdi1 trudng Burk cai tién: Pudng kinh- 20g, MgSO,.7H,0- 0.2g. CaS0,.2H,0-0.1
FeSO,.7H,0- 0.1g. thach-20g, dém phdt phit 0,005M pH7-1000ml, b6 sung triptophan-
0.1g/1: dé nuoi cdy ching A,

Phuong phap.

- Xdc dinh kha nang déi khing clia 4 ching vi khudn theo phuong phdp ciy vach trén moi
trudng thach dia. '

- Xic dinh him lugng nito theo phuwong phdp khir axetylen béng sic ki khi.

- Xdic dinh trong lugng kho than, ré, 14 theo phuong phép trong lugng khong déi.
- Kiém tra s& luong vi sinh vat bing phuong phap dém khuan lac trén dia Petri.

- Xdc dinh ham lugng IAA theo phuong phdp Sinna, Basu.

- Xdc dinh phét pho tdng s& va phét pho hoa tan theo phuong phdp so mau diung xanh
molipden.

- Xdc dinh kha nang khang F. oxysporum va P. solanacearum theo phuong phip khuéch
tdn trén thach.

- Kiém tra s luong vi sinh vat bing phuong phip dém khudn lac trén dia Petri.

- Xay dung quy trinh sin xuat ch& phdm dang x6p .



KET QUA VA THAO LUAN

I. PHAN LAP TUYEN CHON CAC CHUNG VI SINH VAT CO HOAT TINH SINH
HOC CAO

1.1. Phan lap vi khuin cé kha nang chuyén hea photpho khé tan.

- Phan 13p dugc 1 ching vi khudn c¢6 kha nang chuyén hod photphd khé tan dung trong
nghién ctru 12 truc khudn Gram (+), khudn lac c6 hinh trdon, mau tir tring t6i nau. Phit
trién 6t nhat trong diéu kién pH trung tinh va nhiét do 30°C. C6 kha nang dong hod
cacbonhydrat nhu: glucoza, maltoza, saccaroza, arabinoza. C6 kha nang sinh lizin
decarboxylaza va phan ung VP (Vogas-Proskauer) duong tinh. Ching ndy duge xdc dinh
thudc chi Bacillus va ky hiéu 1a Bacillus sp.21.

- Nghién ctiu kha niang chuyén hod cdc ngudn photpho 1a Ca,(PO,), va FePO, quing apatit
va photphorit cta chliing Bacillus sp. 21. Két qua thuc nghiém cho thiy lugng photpho hoa
tan tang ddn theo thoi gian nuoi cdy. Sau 144 gid nuoi cdy lic, chung Bacillus sp. 21 c6
kha nang chuyén hod tuong doi cao vdi tat ca céc dang phopho: Ca,(PO,), 1a ! img/ml,
FePO, 14 7.2mg/ml apatit 1a 10 mg/ml va quang photphorit 1210,6 mg/ml (tinh theo P,0s).

1.2. Phan 1ap cic chung vi Khudn quang hop cé kha nang 6 dinh nito va cé hoat tinh
nitrogenaza cao.

- Phén 14p dugc 3 ching vi khudn quang hop H6, H11 va H14 déu c6 kha nang cd dinh
nito vi cé hoat tinh nitrogenaza cao. Nghién citu vé dic diém hinh thai, nuéi cdy, sinh 1y -
sinh hod ciia 3 ching H6, Hi2, Hl4 cho phép xdc dinh ching thuéc vé chi
Rhodopseudomonas. '

- Miéc d9 sinh trudng va hoat tinh nitrogenaza ctia 3 chiing H6, H11, H14 chiu anh hudng
rd rét clia didu kién ki khi va chi€u sdng. Ca 3 chiing nay c6 th€ sinh trudng dugc & pham
vi pH kha rong (tix 4,5 - 8,5) tuy nhién pH thich hop nhét 12 7,0; néng d6 NaCl thich hop
120,2 - 1%. Ca 3 chang vi khudn déu c6 kha nang tich tu§ chat kich thich sinh trudng thuc
vt 1a axit indol axetic (IAA).

- Khi xit 1y bing dich nuéi cdc ching vi khudn pha loing & néng d¢ 1%:

+ Ty 1& ndy mam cia lud dat 96% (chang H6), 97% (H11)va 96% (H14)

+ Hoat do6 amylaza cha ng6 sau khi xir 1y 24 gio tang 1,5 14n (chung H6), 1.7 Ian (Hil)va
1.4 14n (H14) so véi miu doi ching.



+ Lugng ré phu cha cidy ma xit Iy véi dich nuoi cdy tang 27% (ching H6), 15% (H11} va
25% (H14).

- Sau 2 tudn tréng lda va ngd thuy canh dugc bé xung thém dich nuoi cic chung vi khudn:

+ Trong luqﬁg kho ré lia tang 43,8% (ching H6), 16,2% (H11) va 20,4% (H14); trong
lugng ré ngo tingl5,1% (ching H6), 8,6% (H11) va 13,8% (H14 ) so véi ddi chitng.

+ Chidu dai cia ré lda tang 49,6%(chiing H6), 43,1% (H11) va 56,1% (H1i4); chiéu dai ré
ngod tang 13,3%(chiing H6), 5,3% (H11) va 8% (H14) so véi d6i ching.

1.3. Phan lap vi khudn sinh chit kich thich sinh trudng thuc vat

- Hai chiing A3 va A5, khudn lac ¢c6 mau nga, béng, udt, mép khong bing phing, khudn
lac khi con non cé mau tring duc, it khi keo dic. Khi gia khudn lac nga mau den khong
i€t sic t6 ra ngoai moi trudng. Hai chiing nay duge xac dinh thuodc chi Azotobacter.

- Ham lugng IAA tho duge téng hop dat cao nhdt sau 4 ngdy nudi cdy lic. Ca hai moi
trudng MT1 v MT2 déu c6 thé duoge sir dung cho viéc nuodi cdy sdn xuat. Trén moi trudng
MTI1 ham luong IAA tho dugc tdng hop véi ching A3 dat Ia 16,8mg/l ching M2 dat I
16,4mg/l. Trén moi trudng MT1 ham lugng IAA tho cda chiung AS dat 1a 17,2mg/l, ching
A3 dat 15..2mg/l. Him lugng IAA tho dugc téng hop cao nhét khi him lugng triptophan
dugc bd sung 50mg/l.

1.4. Phan 1ap xa khudn sinh chat kich thich sinh truéng thuce vat

- Tir 200 ching xa khuén thuge Bio tang Ging chudn Vi sinh vat-DHQGHN da chon
dugc 3 ching ¢ hoat tinh sinh JAA manh nhit, cic ching duge ky hiéu 1a Mg,, 27.6 va
5.4.

- Bude ddu nghién cifu cic dic diém sinh hoc va phéin loai cbia 3 ching xa khudn, ching
27.6 dugc xdc dinh thudc loai Streptomyces roseofulvus, ching 5.4 thudc loai
Streptomyces thermoflavus, chiing Mg, 1a Streptomyces sp.

- Nghién cfu cdc diéu kién nuéi cdy thich hgp cho kha nang tdng hop axit indol axetic cao
nh4t ciia 3 chiing xa khudn bao gém: moi trudng Gauze , nhiét do 30-37 °C, pH7, thdi gian
nuéi 3-4 ngy. '

- Dich nuéi xa khudn cé anh huéng tot clia téi sy ndy mdm va phat trién cha cdy ma va cay
ngd non.

1.5. Phan lap xa khudn khang Ralstonia solanacearum gay bénh héo xanh

- Tir 154 ching xa khudn phan 1ap dugc, da tuyén chon duge 68 chiing ¢6 kha nang sinh
CKS khdng vi khudn kiém dinh (chi€m 44,16 %).
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- Trong s 10 ching c6 hoat phd rong véi cic loai vi khuan kiém dinh di chon duge 4
chung: 94, 112. G7. G13 cd hoat tinh khdng Ralstonia solanacearum cao nhat. Dya vao
cic dic diem phan loai, chiing 94 dugc xdc dinh 14 Streptomyces actuosus; chang 112
duge xdc dinh ld Streptomyces arabicus; ching G7 duge xic dinh 1a Strepromyees
misakiensis, chung G13 duoc xdc dinh 13 Streptomyces cvaneogriseus.

- Moi trudng thich hop nhat cho sinh téng hop CKS & ca 4 chung la ISP-4 véi pH 7,
nhiét do thich hop d¢ sinh tdng hop khdng sinh 1 28-35"C. thoi gian lén men la 120- 144
aid. :

- Khi tron xa khudn sinh chat khdng sinh vio dét tréng khOng gdy anh hudng dén sinh
trudng cua cy trong.

1.6. Phan 1ap xa khudn sinh khang sinh chdng nim gay bénh thuc vat.

- Tir 120 chling xa khudn phin iap dugc da tuyén chon duge 54 chiing ¢6 kha nang sinh
CKS khing ndm Fusarium oxysporum chiém 39,7%.

- Trong s6 10 chilng ¢6 hoat phd rong véi céc loai ndm da chon duge 2 ching: H7 va HI0
¢6 hoat tinh cao nhat. Dya vao cdc dic dim phan loai chiing t6i xc dinh ching H7 fa
Streptomyces spadicis. chiung H10 la Streptomyces aureocirculatus.

- Moi trudng thich hop nhat cho sinh téng hgp CKS & ca 2 chiing 13 ISP-4 véi pH tix 6
dén 8, thoi gian lén men 12 120 gid. Cdc ngudn cacbon: tinh bt tan, glucoza, dexirin déu
thich hgp cho sinh téng hgp CKS. Hiéu suét sinh tdng hop CKS cao khi két hop ca hai
ngudn nito vo co va hitu co.

Ching H7 ¢6 nhiét do thich hop dé sinh téng hop khing sinh 14 28-35°C, chiing H10 13
28-30°C.

PHAN II. NUOI CAY HON HOP CAC CHUNG VI KHUAN HUU fCH DUNG TRONG
SAN XUAT PHAN BON CHUC NANG

2.1. Kiém tra tinh déi khang ciia cic chiing vi khuan.

Nhiéu cong trinh nghién cu cho thdy khi nuéi cdy hén hop , cdc ching vi sinh vat
¢6 kha nang bé trg cho nhau, do dé ching sinh trudng t6t hon. Vi du sin phdm trao ddi
chat cGa ching ndy cé thé 1a co chét cho chiing kia. Tuy nhién truéc hét cdn phai xdc dinh
xem ching ¢6 do6i khdng 1An nhau khong. Cac ching Bradyrhizobium sp. RA.04,
Pseudomonas sp. RTL 2.2, Bacillus subtilis Bs.9, Azotobacter sp. As duge nudi cdy vach
tiép xudc véi nhau trén moi trudng thach dia. Sau 2 ngdy quan sdt kha nang tc ché.



Két qua cho thav, cic ching vi khuidn nghién ciu d€u sinh trudng (Gt, khong doi
Khing lin nhau.
2.2. Su tuong tic giita cic ching vi khuin Khi nuéi ciy hén hgp.
2.2.1. Nuoi trén moi truong dich thé

Cdly 3 chung vio binh nén chiia moi trudng canh thang dé nuai hén hop, sau mat
ngiy loc qua mang loc vo triing, ldy phdn dich va loai bd t€ bio. sau dé cdy ching vi
khudn con lai vdo méi trudng thich hop. c6 bé sung 20% dich loc hén hop vi khudn, binh
khong bd sung dich loc hén hop duge dung lam d6i ching. Kiém tra s8 luong vi khuin
theo thai gian.
Bang 1a. Anh hudng ciia dich nuéi hén hop cic chiing vi khudn AS, BS.9, RTL2.2,
téi kha nang sinh truong cua ching RA.04.

Thoi gian S& luong t&€ bao chiing RA.04 (x 108 CFU/m!)
(ngay) Moi truong YMA . Moi trudmg YMA
(doi chimg ) + dich nuéi hén hop
0 0,1 0,1
1 1,4 32
2 104 310
3 T 110 306

Bang 1b. Anh huéng clia dich nuéi hén hop cic ching vi khuin RA.04, BS.9,
RTL2.2, t6i kha ning sinh trudng caa chiing A,.

Thoi gian S6 luong té bao chiing A, (x 10*CFU/ml)
(ngay) Moi trudmg Burk Méi truong Burk + dich nuéi
(doi ching) hén hop
0 0,1 0,1
1 - 1,8 4,8
2 115 390
- 3 108 364




Bing lc. Anh hudng ciia dich loc nuoi hon hop cic chang vi kiwan A, , BS.9, RA.04,

toi kha ning sinh trirong cita chung RTL2.2.

S6 lugng té bao RTL2.2 (x 16®* CFU/mI)
Thoi gian Moi truong Gerretsen Moi truomg Gerretsen + dich
(doi chitng) nudi hon hop
0 0.2 0.2
1 1.6 3.6
2 i10 320
3 110 310

Bang 1d. Anh hudng ctia dich nu6i hén hep cic chiing vi khuin A; RA.04, RTL2.2,
tgi kha nang sinh trudng cua chung BS.9.

S6 luong t€ bao ching BS.9 (x 10° CFU/m1)
Thoi gian Moéi trudmg canh thang Moi truong canh thang
(ngay) (déi chirng) + dich nuoi hén hop
0 0,1 0,1
1 12 2,5
2 80 320
3 68 300

Tat cd cic thi nghiém trén déu cho két qua tuong tu nhau. Khi nuéi bt ké ching
ndo trong s& 4 ching, néu bé sung dich loc nuodi cdy hén hgp tir ba chiing con lai déu cho
két qua t6t hon khi nuéi rieng ré khong bd sung. R rang khi nuéi hén hop 4 ching lua
chon ¢6 tdc dung hiép déng. Cic vi sinh vat b8 trg cho nhau hoic tiét ra hé enzym ddy du
hon dé sk dung cdc co chat trong moéi trudng hodc sit dung cdc san phdm trao déi chét cha
nhau. San phdm trao ddi chdt clia chiing ndy c6 thé 12 nguén kich thich sinh trudng cha
cdc chung khdc.

2.2.2. Nhiém cdc chiing vi khudn vao dét.

Pé kiém tra kha nang t6n tai clia cic chiing nghién cifu trong d4t vo tring va khong
v6 tring, bén ching vi khudn dugc cay theo ty 18 1 % vao cdc tdi d4t di khi tring va
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Khong khtr tritng. Nuoi ¢ 30°C, sau 15, 20 v 45 ngay lay mau, Kiém tra so lugng (€ bio.
Két qua dugc trinh bay o bang 2 va 3.

Bang 2. Kha nang ton tai caa cic chiing vi khudn khi nuéi trong dat vo triung theo

thoi gian.
o _ Sé luong té bao (x 10° CFU /g)
Ngay | Hinh thuce nuoi
RA.04 As Bs.9 RTL 2.2

o Hén hop 35 45 35 25

Riéng ré 30 40 55 13
I Hoén hop 3950 2650 2450 2950
15 Rieng ré 2850 2000 1400 1250
Hén hop 2750 2300 2150 2100
30 Riéng ré 1850 1420 1750 1000
] Hén hop 1820 1650 1860 1220

45 Riéng ré 890 650 790 650

S6 lieu bang 2 cho thdy s6 lugng € bio chia cdc ching vi khudn khi nuéi hén hgp
va riéng r€ trong diéu kién dat vo triing déu ting trong thdi gian 15 ngay ddu, sau 30 ngay
sO lugng gidm do trong moi trudng da can ngudn dinh dudng. Téc do giam s6 lugng khi
nuéi riéng r€ nhanh hon so véi khi nuoi hén hop.

Bang 3. Kha ning ton tai ciia cac ching vi khuin khi nuéi trong dit khong vé
tring theo thoi gian.

Ngay Hinh thirc nudi S6 luong t& bao (x 10° CFU /g)
RA04 A Bs.9 RTL 2.2
0 Hén hop 35 50 50 30
Riéng ré 30 45 45 25
15 Hoén hop 1500 1750 1350 1550
Riéng ré 850 750 950 1250
30 Hén hop 970 810 960 950
Riéng ré 550 350 550 530
45 Hén hop 380 376 265 520
Riéng ré 150 110 240 240

S6 lieu & bang 3 cho thdy dat khong vo tring ciing cho két qua tuong ty nhu khi
nudi trong dit vo triing nhung s6 lugng t€ bao giam nhanh hon do trong dit chwa vo tring
con ¢6 nhidu loai vi sinh vat tap nhiém khac canh tranh vé6i ching. O thi nghiém nay, cic
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chiing vi khudn dugc nu6i trong céc tii dit trong khong gian hep, cdc chat dinh dudng,
khong dugc truyén theo mao din dé€ cung cap thudng xuyén nhu ngoai moi trudng, nén s6
luong céc ching vi khudn déu gidm sau 30 ngay, sau d6 t6¢c d6 gidm tx tir hon do cdc
chiing vi khuén nay va cdc vi sinh vat khdc trong d4t ciing hé tro nhau.

Toém lai. khi nuoi vi sinh vat ca trong dat vo tring va khong vo triing sau 15 ngay sé
lugng cdc loai vi khudn déu tang, sau 30 ngly s6 luong gidm va sau 45 ngay gidm 10-20
ldn. & moi trudng vo tring téc do gidm cham hon so véi méi trudng khong vo trung, 1y do
1: cht dinh dudng can dén, t& bio méi tang chim trong khi t& bao cii chét nhanh. G méi
trudng khong vo triing con cé sy canh tranh véi cdc vi sinh vat c6 san trong dit méic du B.
subtillis 1a vi khudn c6 bao ti, A, 12 azotobacter c6 kha ning tao nang (cyst) nhung s6
lugng déu bi gidm di khd nhanh sau 45 ngay cfy vao dat. Do vay cén xem xét dé boc vi
khudn (capsulation) rhim kéo dai théi gian s6ng clia ching trong d4t.

2.3. Xac dinh hoat tinh sinh hoc.

Hoat tinh sinh hoc ctia cdc ching vi khudn ciing dugc xdc dinh song song vdi viéc
kiém tra s6 luong t€ blo trong qua trinh nuéi hén hop va riéng ré.
2.3.1. Khd ndng khdng vi khudn gdy héo xanh Ralstonia solanacearum ciia chiing Bs.9
khi nuoi hon hop va riéng ré.

Chiing Bs.9 duoc nudi cdy lic & 30°C trong 2 ngay, li tam 14y dich trong, tién hanh
thit kha nang khéng Ralstonia solanacearum bing phuong phap khuéch tdn trén thach.

Dich nu6i c4y chiing Bs.9 dugc t4m vao dat v6 tring va khéng vo triing vdi ty 1&  %. Sau

15 ngay, phan lap lai réi xdc dinh kha ning khidng R. solanacearum bang phuong phép
thoi thach.

Bang 4. Kha nang khang vi khuan gay héo R. solanacearum ciia ching Bs.9.

Hoat tinh khang sinh(D-d,mm) .
Diéu kién nuoi Nuéi dich thé Nuéi trong dat | Nuoi trong dit vé
khong vé trung trung
Riéng ré 7 6 6
Hoén hop - 17 12 15

"Kha niang khdng R. solanacearum cla ching Bs.9 trong di€u kién hon hop cé higu

qua hon hin nuai riéng ré ca khi nuoi dich thé, trong dat vo tring hay khong vo trung.
2.3.2. Khd nang sinh chat kich thich sinh truéng.

-
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[AA ;axit indol axetic) la hooc mon sinh trudng rat can thiét cho cay trong. Trong
thi nghi¢ém nay, chung A5 dugc nudi cdy trén moi truong dich the, sau 120 gid, xdc dinh
ham lugng IAA. Ddng thoi xdc dinh kha niang sinh TAA ciia chiing A5 trong dit vo triing
vi khong vo tring sau 15 ngiy nuodi ciy.

Két qua ¢ bang 5 cho thay: Kha nang sinh IAA cia ching A; ciing ting hon khi
nuoi hén hop cic ching vi khuan.

Bang 5. Kha niing sinh IAA cua chiing A khi nuéi hon hop va riéng ré trong dat.

Diéu kién nuoi Ham lwong IAA (ug/g) hoac (ug/ml)

Riéng ré Hon hop
Nuéi cay lic 16,9 17,3
Nuoéi trong dat vo trang 0,78 | - 0,94
Nuoéi trong dat khong vo triung 0,42 0,57

2.3.3. Khd ndng co dinh nito cia chiing RA.04 khi nuéi hén hop va riéng ré.

Dich nu6i ching vi khudn RA.04 va dich nudi hén hgp 4 ching duge cdy vao dit.
Sau 15 ngdy tréng lac. Dén giai doan ra hoa (40 ngdy), nhd 14y bo ré, dém s& lugng nét
sdn va do hoat tinh khir axetylen (phuong phap dé ki€m tra hoat tinh c& dinh nito cta vi
khudn not sin).
Bang 6. Kha nang ¢6 dinh nito'ctia ching RA.04 khi nuéi hon hgp va riéng ré.

e . . o Hoat tinh c6 dinh nito
Dieu kién nuoi S6 hrgng nét san ( umol C,H,/cay/gid)
boi chimg 20 31,25
Chung RA04 115 178,86
Hon hop chung 100 208,33

S6 lieu bang 6 cho thdy: khi nhiém vi khudn Bradyrhizobium sp. RA.04 vao dat da
lam tang s6 lugng ndt sdn ré lac, do vay kha nang cd dinh nito ciing ting lén. Trong cic
chiu cdy d6i chuing, ré vin c6 cdc nét sdn do vi khudn n6t sdn sin trong ddt va trén hat,
cdc nét sdn ndy thudng nho khong that héng, ndm ca trén ré chinh va ré phu. SO lugng nét
sdn trong cdc cay nuoi hdén hgp khong nhiéu bing khi nhiém ching RA.04 nhung lai to
hon va chi yé€u nim & ré chinh. P4 13 nét sn hitu hiéu, cé hoat tinhk ¢& dinh nito manh.
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2. 3.4. Khd ndng phan giai phot phdt cia chiing RTL 2.2 khi nuoi cdy hon hop va riéng

re.

Chang vi khudn RTL 2.2 v hdn hgp 4 ching vi khudn duge nuoi ciy lic trén moi
truong Gerretsen. Sau 3 ngay xdc dinh lugng P,O4 hod tan trong dung dich nuoi cdy. Dong
thoi dich nuoi ching RTL 2.2 va hén hop cling duge cdy véi ty 1€ 1% vao dit vo tritng va
ddt khong vo trung ¢6 tron thém 0,5% Cay(PO,),. Sau 15 ngdy, xdc dinh him lugng P,0O;
hoa tan.

Bang 7. Kha niang phan giai phot phat khé tan cia ching RTL 2.2 khi nuéi cay hén
hgp va riéng ré.

Ham lugng P,0; (ng/ml)
Di¢u kién nuéi cdy | Nuéi dich thé Pit vo trung ‘Dz’it khéng vo trung
Doi chimg 0,5 6 6
Nuoi riéng ré 40 175 13,5
Nuéi hon hop 45 20,2 15,9

Két qua ghi ¢ bang 7 cho thdy khi nuoéi cdy hén hop, kha nang phan giai phdt phat
cua cic chling ting 1én rd rét.

2.4. Anh huéng cia viéc nuoi cdy cic chiing vi sinh vat don 1é va nuéi ciy hén hop
dén kha ning sinh trudong va phat trién ciia cay lac.

2.4.1. Khd ndng khdng vi sinh vdt gdy bénh cia viéc nhiém chung Bs.9 don I¢ va hon
hop.

Tién hanh nhiém céc ching vi khuin nghién citu vao d4t, cho chiing phat trién 2
tudn sau nhiém ti€p ching gay bénh héo xanh R. solanacearum 222 vao trudc khi tréng
lac. Sau | thdng trong lac, ti€n hanh quan sit cdc chiu d4t . Khi lac duge 2-3 14, tién hanh
tiém R. solanacearum 222 (& néng do 10%) vio céc lach 14 cay lac. Sau mot thiang doc két
qua.

Bang 8. Kha nang khdng bénh ciia hén hgp chiing va ctia chiing Bs.9 don 1€ trén ciy lac.

S6 cay lac song sét
Mau ' Nhiém Tiém Khong nhiém
R. solanacearum | R. solanacearum R. solanacearum
vao dat vao cay lac vao cay lac
Khong nhiém (PC) 5 0 25
Nhiém hon hgp ching 25 : 25 . 25
Nhiém chung Bs.9 23 20 25
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Két qua cho thdy, khi nhiém R. solanacearum vao dat trong lac, hay tiém truc tiép
vio than cdy, trong diéu kién truéc d6 da nhiém hén hop chiing thi khong c6 cay nao bi
nhiém bénh (ty I¢ song s6t 100%), trong khi d6 khi nhiém dich nuéi riéng 1€ ching Bs.9
~ thi chi cdn 80-92 % ciy s6ng s6t, & mau d6i chimg 80-100% cay bi bénh.

' 2.4.2. Anh hudng ciia cdc chiing vi sinh vét nuéi cdy hén hqp va riéng ré dén khd ning
sinh truéng ctia cdy lac | '
| Céc chiing vi khudn nghién ctiu dugc nhiém vao cic luéng dat tréng 15 ngay truc
khi gieo lac. Gieo lac, do chiéu cao clia cAy, khéi lugng than, ré, s6 lugng nét san va s6 cli
trén cay trong 60 ngay.

Bang 9. Anh hudng ciia cic chiing vi khudn nghién citu dén sinh trudng cia ciy lac.

Chiéu cao cay (cm) -
Ngay Nuoi riéng ré | Hén hop
Ching | Ching | Ching | Ching ching bC
Bs.9 RA 04 | RTL2.2 AS
15 6,7 6,6 6,5 6,8 70 6.5
30 26,0 25.1 23,6 25.8 26,2 23,3
45 295 28,9 28,7 29.5 30,0 28.2
60 31,2 30,3 30,0 31,5 32,0 29,8

Bang 10. Kha nang sinh tricéng va phat trién cia cay lac khi trong trong dit phiém

vi sinh vat.
| Nhiém riéng ré Nhiém
Chi tiéu Bs.9 | RTL22 | A5 | RA.04 | hénhop | PC
Khoi lirong cay tuoi (g) 31 30,5 31,1 30,8 314|290
Khéi lugng cay kho (g) 8,0 78 | 81 8,0 8,5 7,5
So lugng not san/cay 46 48 65 135 105 22
Khéi luong ré tuoi (g) 38 3.9 40 | 42 4,5 3,1
Khoi lwgng ré kho (g) 0,81 080 | 084 | 095 0,98 | 0,66
Sé Irong ci /cay 14,8 14,3 154 | 16,5 17,3 | 12,6
Khoi lugng ci tuoi/cay(g) | 28,6 28,4 302 | 32,2 34,6 | 24,6
| Khoi lugng ci kho/cay (g) : 16,6 174 | 191 | 197 204 | 14,3




Két qua & biang 9 va 10 cho thay:

- Khi nhiém cdc chiing vi khuin nghién citu viio dat tréng lac khong nhitng khong 1am
anh hudng dén sinh trudng cia cly lac ma con gidp cay sinh trudng tot, dac biét 1a khi
nhiém hén hop cic ching.

- Khéi lugng cay & dat nhiém dich nuoi hén hgp vi sinh vat 12 16n nhét, sau dé6 méi dén
cdc cay tréng trong dat nhiém ching AS (sinh chdt kich thich sinh trudng).

- S8 luong nét sdn/ciy & nhimg cay c6 nhiém ching RA.04 13 135 cao hon hén cic truong
hop khic do quan hé cong sinh giira RA.04 va cay lac. Céc n6t sdn ndy nhd va ndm cd & ré
chinh va ré phu. & nhitng cAy nu6i hdn hgp nét sin it hon (105) nhung phét trién to hon va
chit y&u trén cic ré chinh do vay ¢é hiéu qua rd rét nhu trong két qua cia bang 7. § cdc
cdy nhiém chlng Bs.9 va RTL.2.2, A5, s6 lugng nét sdn khong nhi€u bang cic cy trong
trén ddt nhiém hén hop chliing va céc nét sdn phat trién ca trén ré chinh va ré phu.

- Bo r& phat tri€n nhat khi tréng lac & dit nhiém hén hop chiing, ti€p dén 12 nhiém chiing
RA.04.

- G céc cay lac va bo ré phat trién manh déu cho nang sut ci cao. & dit nhiém hén hop
ching, s6 lugng ¢t nhiéu, cb chdc va thudng cé 2-3 hat, trong khi dé & miu doi ching ci
thuong chi ¢ 1 hat. doi khi con bi 1ép.

1. XAY DUNG QUY TRINH SAN XUAT PHAN BON DA CHUC NANG
3.1. Nhan giong.
3.1.1. Nhdn giong goc.

Keét qué trong muc I da chon dugc céc moi trudng nhan gidng gdc trong thach nghieng
cho cic ching nhu sau: ' :

- Ching RA.04 duge nuéi cdy trén moi truong YMA.
- Ching A, dugc nudi cdy trén moi trudng Burk.
- Chung RTL2.2 duoc. nudi cdy trén moi truong Gerretsen.

- Ching Bs.9 duge nudi cdy trén moi truong canh thang.
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3.1.2. Nhdn giéng cdp 1.

Lay mot vong que cdy cdc chiing vi khudn RA.04, A, RTL2.2, Bs.9, tir 6ng gidng
gdc cdy vio binh binh nén dung tich 250ml, chita 100ml moéi trudng canh thang, lic 220
vong/phtt ¢ nhiét do 30°C.

3.1.3. Nhdn gidng cdp 2 (trong ndi lén men).
3.1.3.1. Tuoi giong hén hop cdp 1 thich hop dé cdy nhén gidng cdp 1.

Gidng hén hop cdp 1 céc ching duge cdy & cdc do tudi 1, 2, 3 ngay vio nébi lén
men chiia méi trudng canh thang. Khugy 200 vong/phiit & 30°C, tdc do théi khi 1 don vi
(mot thé tich khong khi vao mot thé tich méi trudng trong 1 phit). Sau hai ngay dém s6
lugng t€ bao cic chiing vi khudn.

Bang 11. Tuéi giong hén hop cap I thich hop dé cdy nhan giong cap II.

L S6 luong t& bao (x 10° CFU/ml)
Thoi gian
nudi (ngay) | g 04 As RTL2.2 Bs.9 Téng s6
1 68 72 64 65 269
2 58 72 58 62 250
3 4.5 42 52 24 16,3

Két qua ghi & bang 11 cho thdy s6 lugng cdc chang vi khudn gin twong dwong
nhau khi cdy & 1, 2 ngay tudi clia giéng cdp 1 va gidm hin & 3 ngiy tdi. Khi lén men sit
dung giong mot ngay tudi thi khong cé bot, con giéng 2,3 ngdy tudi thi cé nhiéu bot trao
ra, Jam anh hudng dén nang sudt 1én men. Tudi gidng cdp 1 sau mot ngly lic 12 thich hop
cho viéc nhan gidong trong ndi 1én men.

3.1.3.2.T$ I¢ giong hén hop cdp I thich hap dé cdy nhan giong cdp 1.

Gidng cip | sau mot ngdy lic duge cdy véi céc ty 1é 0,1; 0,5; 1; 5; 10% vao ndi 1én
men chita moi trudng canh thang. Khudy 200 vong/phit & 30°C, téc do thdi khi Ldon vi.
Sau hai ngdy dém so luong t€ bao cdc chiing vi khudn.

Két qué cho thdy ty 1¢ gidng cdy tir 1-10% cho s6 lugng céc ching vi khudn I 16n
nhat. Pé ti€t kiém lugng gidng ciy c4p I, ta nén chon ty 1¢ giéng cay tir 1- 5%.
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Bang 12. Ty 1é giong hon hop cap I thich hop dé ciAy nhan giong cip 11

Ty 1é (%) S6 lugng té bao (x 10° CFU/mI)
RA.04 As RTL2.2 Bs.9 Téng s6
0.1 5 5.6 8 9,6 28,2
0,5 24 32 42 45 143
1 63 60 56 58 237
5 66 62 54 65 247
10 65 60 63 66 254

3.1.3.3. Téc do khudy thich hop trong lén men hén hop cdc chiing vi khudn.

Gidng cdp 1 sau mot ngay nudi duge cdy vao néi lén men 10 lit chira moi trudng
canh thang. Dit & ché do khudy 100, 200, 300 vong/phiit, & 30°C, téc do théi khi t don vi.
Sau hai ngay nudi ti€n hanh dém s& luong t€ bao cic chiing vi khudn.

Bang 13. Anh hudng cia téc do khudy trong 1én men hén hop cic chiing vi

khuan

Toc do khuay S6 lugng té bao (x 10° CFU/ml)
(V/P) RA.04 AS RTL2.2 BS.9 Tong so
100 26 18 20 28 92
200 66 58 70 64 258
300 68 64 72 77 276

Két qua cho thdy vdi toc do khudy 200 — 300 vong/phit cho s6 luong t& bao cic
chiing vi Khudn Ia I6n nhit.

3.1.3.4.Toc dé thoi khi thich hop trong lén men hén cdc chiing vi khudn.
Giong cdp [ sau mot ngdy lic duge cdy vao néi lén men chita moi trudng canh

thang. Dit o ché do thdi khi 0,5, 1, 1,5 don vi, téc do khudy 200 vong/phit ¢ 30°C. Sau hai
ngly dém sd luong t€ bdo cla cdc chiing vi khuén.
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Bang 14. Anh hudng ciia téc dé thdi khi trong 1én men hén hop dén kha nang sinh

truéng cuia cic ching vi khuin.

Toc do thoi S6 lugng t€ bao (x 10° CFU/mI)
khi(VVIP) g5 T A5 | Rilzz | BSO Téng 56
0,5 20 13 14 28 75
1 62 59 72 74 267
1,5 68 66 70 72 276

Qua béng trén ta thdy & t6c do théi khi ty 1& thuan véi s6 lugng t& bao vi sinh vat.
Chimng to nhu cdu oxi clia cdc chiing trén I cao vi vAy toc do théi khi tir 1 — 1,5 1a thich
hop cho 1én men.

3.1.3.5. Xdc dinh thoi gian thich hop cho lén men hén hop cdc chiing vi khudn thich hop.

Su phdt trién ca vi sinh vat trong ndi 1én men ludn tuan thi theo dudng cong sinh
trudmg. Dua vio san phdm 1én men mong mudn (sin phdm so cip hay thi cip) d€ ta ket
thic qua trinh lén men.

Gidng cdp I sau mot ngay lac duge cdy vao néi lén men chia moi trudng canh
thang. Téc do thdi khi | don vi, t6c do khudy 200 vong/phiit & 30°C. Hang ngay dém s6
luong té bao cic chiing vi khudn

Bang 15. Thoi gian thich hop cho 1én men hén hop cic ching vi khuin.

Thai gian Sé lugng té bao (x 10° CFU/ml)
(ngay) RA.04 A5 RTL2.2 BS.9 Tdng 56
1 2,4 1.2 1.8 22 7.6
2 70 72 68 66 276
3 54 74 54 62 244
4 33 42 23 20 123

Tir ket qua trén cho thdy théi gian tit 2 - 3 ngay cho sd lugng t€ bao cao nhit. Do
vay c6 thé chon thoi gian ndy cho 1én men xop.
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3.2. Lén men x0p cho san xuit phan vi sinh vat. .

3.2.1. Lua chon chdt mang.

Tham khdo cic tii liéu san xudt ch€ phdm cda chuong trinh KC.02-06 giai doan
1996-2000 dé san xuat ch€ phdm phan vi sinh da ching, & day st dung 7 loai co chat:
cdm, bot dong, bot ngod, than bun, bot diu tuong vira 1am chat dinh dudng vira 1am chat
mang, thém 5% ri dudng. Cdy 10% gi6ng vao cdc tii co chét da duge khir tring. Kiém tra
s0 lugng cdc ching sau 6 ngay.

Bang 16. Bién dong s luong té bao theo thdi gian khi nuéi cdy hon hop trén cic
nguén co chit khac nhau.

Co chat S6 luong t&€ bao (x 10° CFU/ml)
Bs.9 AS RTL 2.2 RA 04 Téng s6

Cam 40 32 36 29 137
Cam triau 25 25 20 16 93
Bot dong 9 8 15 2 34
Bot gao 28 36 38 22 124
Than biin 1,8 0,3 1,2 0,6 3,9
Bot dau tuong 76 70 86 68 300

Két qua bang 2 cho thay so lugng t€ bao dat cao nhat khi nudi trén moi trudng chita
bot dau tuong. Do vay & cdc nghién citu ti€p theo chiing toi st dung cong thitc nay.

3.2.2. Lua chon ty Ié ri duong thich hop.

Nuoi hdn hop 4 ching trong moéi tridng bot dau tuong va bé sung ri dudng vdi cic
ndng do khdc nhau, cdy 10% giéng. Sau 5 ngay ti€n hanh ki€m tra s6 lugng t& bio.

Bang 17. S6 luong té bao khi nuéi trong méi trudng vdi cac ty 1é ri dutmg

Ty lé ri Sé lugng t€ bao (x 10 CFU/mI)
dutmg (%) | RAO4 AS Bs. 9 RTL22 | Téngso
1 22 29 33 36 120
3 85 78 71 82 316
5 78 65 92 75 310
10 82 68 88 77 315

K&t qué bang 4 cho thdy, ty 1¢ ri dudng 3% i thich hop nhat.
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3.2.3. Lya chon ty 1é giong cdy thich hop.

Nuoi cdy hdn hop 4 chiing nghién ciu trong moi trudng xdp: bot dau tuong + 3%
ri dudmg vdi ty 1é giong cdy khéc nhau. Sau 5 ngay kiém tra 56 luong t&€ bio.

Bang 18. So6 lugng t¢ bao khi nubi trong moéi trudmg vdi cic ty 1é giong cay.

Ty 1¢ giong S¢ lugng € bao (x 10® CFU/ml)
ciy (%) RAO4 A5 Bs.9 RTL 2.2 Téng s6
1 21 29 18 20 88
5 42 48 38 32 160
10 75 72 87 79 313
15 78 . 69 79 - 92 3i8

K&t qua cho thiy ty 18 gidng cdy 10% 1a hop 1¥ nha.
3.2.4. Thei gian thich hop cho lén men xop.

Cay 10% hén hop cdc chiing vi khudn sau khi nuéi & ndi 1én men vao bot dau tuong
¢6 bd sung 3% ri dudng, dd0 4m 40-50%, gi¥ & nhiét do tir 28 - 30°C . Ki€m tra s6 lugng
theo thoi gian.

Bang 19. Thoi gian 1én men xop hoén hop cic chang vi khudn thich hop

Thoi gian - 86 lugng t€ bao (x 10 CFU/g)
(ngay) RA.04 AS RTL2.2 BS.9 Téng 56
2 18 20 16 22 76
4 85 76 72 80 313
6 78 74 80 78 310

Qua Két qua & bang 10 ta thay so fugng 1€ bao cao nhit & ngdy thit 4. Thai gian thu
san phdm thich hgp vioe ngay thi 4.

2.2.5. Lwa chon dé dm thich hop cho bdo qudn ché phdm.

Sau khi hoan thién khau nuéi ciy, ching toi tién hanh sy kho nhe ché phdm dén
cdc ham dm khdc nhau. Sau 30 ngay, ti¢n hanh 14y mau d€ kiém tra s6 lugng t& bao. Két
qua duge trinh.bay & hang sau.
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Bang 20. S6 lugng t€ bao khi bao quan ¢ cac do 4m khac nhau theo thoi gian.

Thoi gian | Po am S6 luong té bao {x 10® CFU/g)
(ngay) (%) RAO04 | A5 RTL2.2 BS.9 Téng so

10 48 47 59 66 220

0 15 78 84 60 94 322
20 69 78 52 76 275
25 62 59 44 62 - 217
10 13 28 48 40 129

30 15 76 82 66 92 316
20 80 66 42 49 237
25 82 52 23 25 182

S4 lidu & bang 6 cho thdy, d6 4m 15% la thich hop nhit dé duy tri kha ning séng
ctia cdc vi sinh vat trong ché phdm.

3.2.5. Thoi gian bdo qudn ché phdm

Sau khi 1én men xdp & ngay thi 4, ti€n hanh sdy kho & 37-40°C dén khi do 4m dat
10-15%. Ché phdm dugc déng vao bao kém. Hing thdng tién hanh kiém tra s6 lugng.

Bang 21. Thoi gian bao quin ché phim

Thoi gian S6 lugng t€ bao (x 10° CFU/g)
(thang) o304 TAS RTL2:2 BS.9 Téng 6

0 76 82 60 90 318
1 78 84 66 %4 322
2 76 82 60 % 314
3 70 80 56 88 294
4 38 46 42 64 190
5 30 31 28 28 17
6 5 i3 20 2 75

Sé luong 1€ bao trong ba thing ddu hiu nhu khong thay déi, tir thdng thif tu bat ddu
giam ddn. Ch¢ phdm nén st dung trong vong 6 thdng.
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Thong thudng phan bén vi sinh (Microbioal fertilizer) loai gi6ng cdy nham dua vi
sinh vat hitu hiéu vao dat dé thay ddi su can bing khu hé vi sinh vat, ting cudng cdc vi
sinh vat ¢6 lgi d€ gidm thiéu cdc vi sinh vat ¢6 hai. Loai phan niy duogc bén rat it, chi 3 -4
kg/ha. Vi s6 lugng it nén khoé gidi déu, nén ciing thudng dugc diing dé hé ré hoic tdm hat.
3.3. San xuat phan bén hitu co vi sinh tix than bin
3.3.1. Xuly than ban

Than biin duge chinh pH vé 6-6,5, b sung ri dudng 3%, uré 0,2%, kali 0,1%, lan
0,1%, bot dau tuong 2% va vi sinh vt han gidi xenluloz. Tu6i nuéc & do 4m 45-50%. U
15 ngay. Sau khi u cic thanh phén hitu co trong than biin duge khodng hod, nhat 1a khong
con thanh phin 1am chai dat.

3.3.2. Lén men phdn bon hitu co vi sinh

Phan bén vi sinh n€u mot 14n nita duge nhan 1én trong than ban va xir 1y thi khong
nhimg c6 thé 1am ting s& lugng vi sinh vat hitu ich trong phan ma than bin con 14 chét
mang t6t, bao boc vi sinh vat dé cd thé kéo dai thdi gian bio quan. Loai phan ndy sé
thuan tién khi st dung, déng thdi vira cung cdp chét dinh dudng cho cay, vira cung cip cédc
vi sinh vat hitu ich cho dat.

3.3.2.1. Khd ndng sinh trucng ciia hén hop cdc chiing vi khudn trong déng ii.

Than biin da duge xit 1§ tron thém ri dudng 3%, uré 0,2%, kali 0,1%, 1an 0,1%, bot
dau tuong 2%, ché€ phdm 10%, dd 4m 45-50%. Tién hanh do nhiét do va kiém tra s6 lugng
t& bao ci 2 ngay mot lan,

Bang 22. Thoi gian 1én men thich hop ciia cac ching vi khudn trong dong .

Thoi gian | Nhiét d¢ S6 lugng té bao (x 107 CFU/g)
(ngdy) | (°C) ——
RA.04 AS RTL2.2 BS.9 Tong so
2 37 2 3 3 4 12
4 40 18 iz 9 16 55
6 38 | 34 24 30 30 118
8 37 96 48 52 44 240
10 36 120 60 72 68 318
12 | 3 122 64 72 66 324
14 32 122 60 . 68 64 314
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Két qua bing trén cho thfy sau 10 ngay, s6 lugng t€ bao cdc ching vi khudn dat
cao nhit. Do vy ta nén dimg @ sau 10 ngay.

3.3.3.2. Thoi gian bdo qudn phdn bén hitu co vi sinh

Sau 10-15 ngay 0. Phan b6én duge sy kho dén do 4m 10-15%. Sau d6 dugc lam
min qua sang rdi déng bao polime kin. Hang thing kiém tra s6 lugng t& bio céc ching vi
khudn lua chon.

Bang 23. Thoi gian bao quan phan bén hitu co vi sinh

Thoi gian _ S6 leong té bao (x 10’ CFU/g)

(thang) RA.04 AS RTLZ2 | BSO Téng 56
0 136 72 80 76 364
T 70 82 74 351
2 92 68 80 72 312
3 s 52 54 48 199
4 22 34 32 32 120
5 12 8 10 14 44
6 23 | 15 2.8 2,7 9,3

K&t qua trén cho thdy sau 3 thdng béo quén s& lugng cdc ching vi khudn khong
thay déi nhiéu. Sau 6 thing s& luong dat 107/g.

3.4. Khao nghiém

Cac khdo nghiém dugc tién hanh tai gia dinh 6ng Lé Tho, thon Hong Ky, xa Hai Ninh,
huyén Tinh Gia, tinh Thanh Ho4 trén d4t cdt pha véi dién tich 1 sio (500 m?) véi cdc cong
thitc bén nhu sau: '

- Rugng khong bén 1am d6i ching

- Rudng bén phan boén vi sinh: 0,5 kg/sdo

- Rugng boén phin hitu co vi sinh: 42 kg/sao
Sau khi thu hoach két qua nhu sau:

- Rudng khong bon dat 105 kg lac khd/saq
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- Ruong bon phan bén vi sinh: 140 kg lac khofsao (tang ning suit 33%)
- Rudng bén phan hitu co vi sinh: 150 kg lac khd/sao (tang nang suit 43%)
Chi phi gid thinh nhu sau:
- Rudng khong bon: 105 kg lac x 5.000 d = 525.000 d
- Rudng bén phan bén vi sinh: 140 kg lac x 5.000 ¢ = 700.000 4
Trit phan bén: 0,5 kg x 30.000d= 15.000d
Con lai: 685.000 d
- Ruodng bén phan hitu co vi sinh: 150 kg lac x 5000 d = 750.000 d
Tru phan bon: 42 kg x 1.200 d = 50.400 d
Con lai: 699.600 d

Nhu vay khi st dung phan bén vi sinh vat dé trong lac ting thém 160.000 d/sao. Sir
dung phan bon hitu ¢o vi sinh dé tréng lac tang thém 174.600 d/sio.
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A7 ~
KET LUAN
1. Phén lap tuyén chon dugc cic chiing vi sinh vat c6 hoat tinh sinh hoc cao gém:
- Mot chiing vi khudn 6 kha nang chuyén hod photpho khé tan ky hiéu 1a Bacillus sp.21.

- Ba chiing vi khudn quang hgp H6, H11 va H14 c6 kha nang c6 dinh nito va ¢6 hoat tinh
nitrogenaza cao thudc chi Rhodopsenudomonas.

- Hai chiing vi khudn A3 va A5 thudc chi Azotobacter, ba chiing xa khudn 27.6 dugc xdc
dinh thuoc lodi Streptomyces roseofulvus, ching 5.4 thudc loai  Streptomyces
thermoflavus, chung Mg, 1a Streptomyces sp. Ném ching ndy c6 kha nang sinh chét kich
thich sinh trudng cao.

- Bon ching xa khudn: 94, 112, G7, G13 c6 hoat tinh khdng Ralstonia solanacearum cao
nhat. Dua vao cédc dac diém phan loai, ching 94 dugce xdc dinh 14 Streptomyces actuosus;
ching 112 dugc xdc dinh 1a Streptomyces arabicus; ching G7 dugc xic dinh la
Strepromivces misakiensis, chung G13 dugc x4c dinh 13 Streptomyces cyaneogriseus.

- Hai ching xa khudn: H7 va H10 ¢6 hoat tinh khdng ndm Fusarium oxysporum cao nhdt.
Dua vao cdc dic diém phan loai chiing t6i xdc dinh chiing H7 14 Streptomyces spadicis,
chung H10 1a Streptomyces aureocirculatus.

2. Khi nuéi cdy hén hop cdc chung vi khudn RA.04, RTL 2.2, Bs.9 va A, thi kha nang sinh
trudng va sinh cdc chit ¢6 hoat tinh sinh hoc tSt hon nuoi riéng ré.

3. biéu kién thich hop trong 1én men dich thé va 1én men x6p cdc chang vi khudn RA.04,
RTL 2.2, Bs.9 va A;

- Tuéi gidng cdp 1 sau mot ngay nuoi cdy 1a thich hop cho viéc nhan giéng cap IL.

- Diéu kién 1én men dich thé thich hgp nhit 13: T6c do khudy 200 vong/phut, do théi khi
Lv/v/p, ty 1¢& gi6ng 5%, nhiét d030°C.

- Diéu kién 1én men xdp tdi wu trong san xudt phan bén da chic ning trén co chat bot dau
tuong: bd sung 3% ri dudmg, ty lé giong cdy 10% , 46 4m 45-50%, thdi gian lén men sau 4
ngay.

- Diéu kién G 'phan bén hitu co vi sinh trén co chit than ban: b6 sung 2% bot dau tuong,
3% i dudng. ty 1¢ giong cdy 10%, d6 dm 45-50%, thdi gian 1én men sau 10 ngay.
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QUY TRINH SAN XUAT PHAN BON HOU CO VI SINH
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Chang || Ching || Ching Ching Than bin Dinh dudng
RA. 04 A5 Bs9 || RTL2.2 phoai kho, da vi luong
nghién nho va vi sinh
- ! ] qua rdy, vat phan
! pH 6,0-6,5 giai
Nhin giong cdp 1 xen luloz
(24 giv) l
| - Bot dau tuong 97% Nhan giong trong Phéi tron
v+ e noi lén men
Phéi tron Dinh_ dudng U hoat !mé
da vi lugng (15 ngay)
U4 ngay o Ché pha‘im ‘ > Phéi tron
. VSV hén hgp
U7 ngay
N,PK [, Phéi tron
Péng bao,
bao quan




QUY TRINH SAN XUAT PHAN BON VI SINH VAT

Bradyrhizobium sp. Azotbacter sp Bacillus ..
RA. 04 AS subtilis
Bs 9

Pseudomonas sp
RTL 2.2

|

l

Nhin giong cdp 1
(24 giv)

|

Nhan giéng trong
noi 1én men
(48 gid)

|

Lén men x0p trén
bot dau tuong

|

U4 ngay

|

Sdy & nhiét do
35-40°C

|

Poéng bao,
bao quan
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TiNH CAP THIET CUA PE TAI NGHIEN CUU

Vai thap ky gin day, ch€ phdm vi sinh vt n6i chung va phan vi sinh vat néi
riéng da dugc ngudi nong dan bi€t dén. Nhimg loai ch€ phdm vi sinh vat nay da
thuc sy gép phén vao viéc 1am tang nang sudt va chit lugng cia céc loai cay tréng,
thiic ddy nong nghiép phét trién theo huéng bén vimg & Viét Nam.

Mudn c6 phan vi sinh vat tot, phai c6 gidéng VSV tdt, thich ung & moéi truong
pH réng, ¢ sic canh tranh 16n, ¢6 hoat luc cao, phdt huy tic dung & nhiéu ving
sinh thai. _

Xu huéng hién nay 12 tao ra dugc mot loai ch€ phdm vi sinh vat ¢6 nhiéu
chic nang khic nhau. '

Thuc hién nhiém vu cia Ban Chi nhiém dé tai Nha nuéc KC 04 - 04 giao, nam
2001 - 2003 nhdnh dé tai KC 04 - 04 - DHNNI d3 thuc thi dé tai:

“Nghién ciru xdy dung quy trinh sdn xudt phdn vi sinh vt da chung, da
chiic ndng si dung cho cdy lac”

Hy vong sé tao ra dugc mot loai phan VSV da chiic nang (viraic6 kha nang cd
dinh nito phan t, vira phan giai cdc hop chédt photphat khé tan, ting kha nang
quang hop cua cay, lai vira ting kha nang dé khdng sau bénh cta cay tréng
l. MUC TIEU NGHIEN CUU
- Dénh gid dic tinh sinh hoc clia cic ching gidng VSV ding trong nghién citu
- Xay dung quy trinh san xuét phan hitu co vi sinh da chic nang bén cho cay lac.

- Ddnh gi4 hiéu huc cia phan hitu co vi sinh da chifc nang bén cho cay lac.

Il. DO1 TUGNG, NOI DUNG VA PHUONG PHAP NGHIEN CcUU
1. Dai tugng nghién citu:
- Ching giéng VSV tir ban chii nhiém dé tai KC 04- 04 cung c4p
- Dat trong cay le_lnc,f - d4t phi sa séng Héng va dit bac mau Bic Giang



- Chat mang — Phé thai hitu co sau xir Iy ( Réc thdi sinh hoat khu dén cu cta
trromg Pai hoc NOné nghiép I, sau khi da xir 1y)
2. Nél dung nghién ciru
D€ dat dugc muc tiéu trén cdn nghién ciu nhilng n6i dung sau: |
- Pénh gia dic tinh sinh hoc cla cdc ching VSV, lam giéng san xuit phan
hitu co vi sinh da chic niang bén cho cay lac, gdbm: xdc dinh th&i gian moc, hinh
thdi t€ bo, kich thudc khudn lac, Kha ning thich ing & méi trudng pH, Kha nang
canh tranh (kha ning chju khdng sinh).
Nguén gdc cic chiing giéng VSV dugc ding trong nghién ciu:
+ Ching RA 18 (Bradyrhizobium) - do VKHKTNN.VN cung cip
+ Ching 4g (Enterobacter cloacae) - do VKHKTNN.VN cung c4p
+ Chung B16 (Bacillus sp) - do VKHKTNN.VN cung cip
+ Ching B1 (Bacillus subtilis) - do trong DPHNNI cung cip
+ Chung BM2 (Rhizobium vigna) - do truomg PHNNI cung cép
- Nghién cttu chat mang d€ 1am co chét — tir réc thai hitu co sau khi di xir Iy

- Xay dung quy trinh san xuét phan hitu co da chiic nang Y
- Dinh gid chét lugng cla phin hitu co da chiing da chic ning trong théi gian bao
quan va sir dung

3. Phuong phap nghién cttu:
3.1. Nuéi cdy VSV trén moi truong chuyén tinh cho tirng chiing giong
* Moi trudng YMA cho Bradyrhizobium (chung RA18)

Manitol - 10g Agar - 18¢g
KH,PO, -0,5g | pH -7,0
MgS0,.7H,O - 0,25g . Conggd  -7ml
NaCl  -0lg Nuccdt - 1000ml

Cao ndm men - 0,5g
* Moi trudng YGA cho Enterobacter cloacae (Chuing 4g)
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Glucoza -10g Agar - 18g

KH,PO, -05g pH -7,0
MgS0,.7H,0 - 0,1g Cong go - 10ml
Cao ndm men - 0,4g Nudc cét - 1000ml

* Moi truong KINH cho Bacillus sp (Chung B16)
Pepton - 5g Glyxerin - 10g
MgSO, -0,5¢g K,HPO, -0,5g
Nudc cat - 1000ml pH -7,0

* M6i truong Thit - Pepton cho Bacillus subtilis (chiing B1)
Cao thit -5g Pepton - 5g
NaCl -0,5g Agar ' - 20g
Nudc cat - 1000ml pH -7,0

* Moi truong nudc chiét dau twong cho Rhizobium vigna (Chuing BM2)
bau twrong - 50g K,HPO, -0,5g
MgSO, - 0,5g Glucoza - 10g
Agar - 20g %
NuGccdt - 1000ml pH -7,0

3. 2. Nuéi cdy VSV trong ti dinh 6n & nhiét d6 28 °C.

3. 3. Xéc dinh kich thuéc khudn lac theo phuong phap do truc tiép.

3. 4, Xéc dinh hinh thai t€ bao VSV trén kinh hién vi

3. 5. X4c dinh kha nang moc ¢ moéi trudng pH khic nhau, nudi ciy tryc ti€p trén
moi trudng pH khdc nhau theo phuong phédp chudn do dém photphat

3. 6. Ddnh gid kha ning canh tranh cia cic ching theo phuong phdp nudi cdy trén
méi trudng c6 ndng do Streptomyxin khdc nhau (100 - 1000 mg/lit MT)

3.7. Dénh gid hiéu luc ctia, phan hifu co vi sinh da chic nang bang thi nghi¢m trén
cdy 0 quy mo chéu vz_iit va trén déng rudng.

3.8. Xay dung quy tr‘lﬁh s&n xuat phan hitu co vi sinh da chitc ndng bdn cho cay lac
theo phuong phédp hén hop ching giéng cta trudng DHNNI
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3.9 Kiém tra chét lugng clia phan hitu co vi sinh da chifc nang theo huéng din cta
Bo NN &PTNT. Nam 2000. TCVN 1996.
3.10 Dénh gid hiéu qua cha phan hitu co vi sinh vat da chic nang trén cay
+ Thi nghiém trong cdy trong chdu cia Vacek cé cdi tién.
Gidng lac thi nghiém - lac Sen lai. T/N gém 4 c6ng thiic 4 14n nhéc lai:
' Cong thitc 1: D6i chimg tring |
Céng thic 2: Co chdt hitu co tir rac thai d3 tiét tring
Cong thitc 3: Bén phan hitu co hén hop vi sinh vat cii (SP. KHCN 02 - 06)
Cong thirc 4: Bon phén hitu co vi sinh da chitc nang ( SP. KC04-04)
+ Thi nghiém dong ruéng: Gom 4 céng thtcc 4 lin nhdc lai
Thi nghiém 1- trén d4t phd sa song Hong |
Cong thic 1: Nén: 30N + 90P,0, + 45 K,0 (nén tham canh cia dan)
Cong thirc 2: Nén + Co chit hitu co triét trung (0,5T/ha)
Cong thic 3: Nén + Phan hén hop VSV (VKCDD + VKPGL - séan phdm
KHCN 02- 06) (0,5T/ha)
Cong thitc 4: Nén + Phan VSV da chiic nang (0,5T/ha) - sén\pha'm clia dé tai
KC 04- 04. DHNNI i
Thi nghiém bé tri theo khdi ngiu nhién hoan toan.
Dién tich & T/N = 10m’, téng dién tich thi nghiém = 10 x 4 x 4 = 160 m*
Téng dién tich rudng thi nghiém 12 360 m* T/N dugc trién khai khu rudéng thi
nghiém khoa D4t & Mot trudng - truomg DHNNI Ha Néi.
Thi nghiém 2 - dugc 13p 1ai nhu thi nghiém 1, nhung trén d4t bac mau xa Gia
Poéng huyén Thuan Thanh tinh Bic Ninh ( & chan ruéng chuyén mau), chi khic &
cong thitc nén - bén 40N+ 120P,0, + 75 K,O (nén tham canh cuia dan)
3.11 Theo ddi cédc chi tiéu sinh trudng va ning sudt lac theo phuong phap can dong
do dém truc tiép. | B
3.12 X1y s6 lieu trén mdy vi tinh theo chuong trinh IRRISTAT & EXCEL




ll. KET QUA NGHIEN CUU
1. Danh gia dac tinh sinh hoc ciia céc chiing VSV
Bdng 1 Mét sé ddc tinh sinh hoc cia cdc chiing VSV

Kich thuéc | Hinhding | Khoang | Khaning
Thoi khuén lac vakich |thichtngd | khang
Kyhi¢u | gianmoc| saumot thudc t€ [ moi trudng sinh
ching VSV { (gi®) tudn nudi | bao (um) pH mg/ lit
cdy (mm) MT
Chun ue
8 52 38 Q 50-80 | 300
RA18 0,92 x 4,65
i Ciu :
Chung 4g 42 4,3 5,0,-8,0 500
4,82 -5,16
Que
Chung B16 76 3,7 5,0-9,0 600
0,86 x 3,43 %
Que
Chung Bl 83 3,3 4,0-9,0 800
0,55 x 2,89
Chi ue
e 48 49 < 4,0-8,0 400
BM2 0,74 x 3,28

S6 liéu bang 1 cho thdy:
+ V& théi gian moc trén méi trudng chuyén tinh:

Tuy timg chiing VSV khdc nhau c6 thoi gian moc khéc nhau. Ca 5 ching nuéi
cdy déu moc trudé. 96 gitr sau' khi cdy vao moi trudng chuyén tinh. Moc nhanh nhat
1a chiing 4g sau 42 gid; ti€p dén 1a ching BM2 moc sau 48 git va ching RA18 moc
sau 52 gid. Ching moc cham nhat 1a Bl moc sau 83 gio.

+ V& kich thuéc khudn lac:



5 chiing nghién citu c6 kich thudc khudn tac dao dong tir 3,3 mm dén 4,9 mm.
Chtiig c6 kich thuéc khudn lac 16n nh4t 1a BM2 dat 4,9 mm, chiing c6 kich

thudc nho nhat 12 Bl chi dat 3,3 mm. |
+ V& hinh thai t€ bao: ‘

Trong 5 chﬁﬂg, thi ¢é 1 ching 4g hinh cdu, d6 1a tu cdu, c6 kich thude t€ bao
dao dong tir 4,82 - 5,16 pum, con lai 4 ching hinh que, d6 12 RA18,B16, Bl, BM2,
¢6 kich thudc té bao dao dong tir 0,55 x 2,89 um dén 0,92 x 4,65 um. Trong dé Bl
va B16 1a vi khudn Gram duong, c6 nha b2o, con lai déu thuéc nhém Gram am
khong sinh nha bao.

+ Kha nang thich img & mo1 trudng pH:

Nhin chung ca 5 ching déu c6 thé€ moc t6t & pH tix 6,0 dén 8,0. Trong dé cé 2
ching 14 , B1, B16 moc duge & pH = 9,0; ¢6 2 chling con moc dugc & pH rat chua,
d6 1a: chimg B1, BM2 & pH = 4,0
+ Kha nang khang khéng sinh:

Tuy timg ching VSV khic nhau, chiu duge & méi trudmg c6’ndéng do khing
sinh khéc nhau. C4 5 ching déu moc dugc & néng do khéng sinh 300 mg/ 1it moi
truomg, trong dé6 ching B1 con moc dugc & ndng d9 khing sinh rét cao 800 mg/ lit
mo1 trudng.

2. Nghién citu chit mang
Chat mang dugce tdi ch€ tir rdc thai hitu co sinh hoat khu gia dinh truong
Réc hitu co sinh hoat duge xit 1§ bing ché phdm vi sinh vat trong bé @ trong 4
tudn, sau d6 dem nghién nhd qua mdy sang c6 kich thugc < 0,5 mm, bot phé€ thai
min, dugc b3 sung thém c4¢ chit dinh dudng da, vi luong dé 1am co chat san xudt
phan hitu co vi sinh da ¢hiic ning dugc thé hién & bang 2



Bdng 2: Két qud phdn tich rdc thdi hitu co sau khi da xu ly, tdi ché dé lam co

. chdt sdn xudt phdn hitu co vi sink dan chitc ning.
Nguén géc P.T
Raéc thai sinh hoat
Chi tiéu |
PHq 7.2
Do 4m (%) 40
s Do x6p (%) 72
OM% 24,60
N (%) 0,65
P,0,(%) 0,35
K,0 (%) 0,42
™ P,0,dt (mg/100g) 28
K,Otrao ddi (mg/100g) 52 ¥
Axit humic (%) . 0,15
S6 liéu bang 2 cho thdy:

pHyq ciia phe thi hitu co sau xit 1§ dat trung tinh (7,2), do 4m 40 %, do x6p
72 %, OM téng 56 = 24,6 %, N téng 56 = 0,65 %, P,05 = 0,35 %, K,0 = 0,42 %,
P,0, dé tiéu = 28 mg /100g, K,0 trao déi = 52 mg /100g, axit humic = 0,15
Nhan xét:
Ham lugng, cic chat dinh dubng trong co chit duge ch€ bién tr ric thai hitu co
déu gidu, c6 thé dding 1am co chit sin xust phan hitu co vi sinh da chc nang.



3. Quy trinh san xuat phan hitu co vi sinh vat da chifc nang:
Quy trinh s3n xudt phan hu cd vi sinh vét da chifc ndng

Chiing

RA18 va BM2

Ching VK
49

Chiing VK
B,
B16

Hén hap chit mang
(ph& thai hiu ca,
mét s6 phu gia
khac...) duge xirly
tap chit, nghién

[

Nhén sinh khdi rigng ré trén
may lic 150 vong/ phit, qua

Nhan sinh khdi riéng ré trén
may lac 150 véng/ phit, qua

Nhan sinh khi riéng ré
trén may lac 150 véng/

48 gid. 48 gid. phut, qua 72 gid.
X v
Kiém tra chat Ivgng dung dich nhén sinh khdi
( mat d6 VSV hitu higu,pH, dé tap....) Phéi & sinh khéi
2 ngay

Kiém tra chdt Iugng dinh
ky: 30; 60; 90; 120, 150;
180 ngay

y

Poéng bao géi va
sir dung bao quan

Kiém tra chat
lugng theo
TCVN 134 B -
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Bdng 3: Chadt lugng cua phdn hitu co vi sinh da chitc ning

trong thoi gian bdo qudn sit dung

Chi tiéu ' Ty le Mat d6 VSV hitu hiéu

Do oH nhié ( CFU/g phan)

dm m tap

@) |** @ | Rra8| BI 4g B16
Ngay kiém tra |
Sauthanhphdm | 39,8 |68 1 |1,8.10° [06.10°|2,5. 10°(0,5. 10°
7 ngly 391 |69 T (65 10°(3,5.10°[1,6. 10°| 12. 10°
15 ngay 38,7 | 7,0 1 [28.10°|1,2.10°[0,3. 10° [ 0,9. 10°
30 ngay 36,5 | 7.2 1 [LL10° |64 10°|2,1. 107 | 3,6. 107
60 ngay 22 |74 2 [53.10°]1,9. 10°| 1,6. 107 | 1.8. 107
90 ngay 285 |75 2 (4,2 10°]9,3.10" | 7,3. 10° | 1,3. 107
120 ngay 255 | 7.6 3 |1,6.107|1.2.107 | 2,6. 10°| 2,6. 10°
(50 ngay 30 |76 3 11.2.107| 4.6, 10°| 2.3. 10° | 1.9, 10°
180 ngay 220 7.6 3 10,2 10| 1,2. 10°] 1.3. 105| 1.6. 10°
210 ngay 180 |76 5 [ 1,2.10° |02.10° | 2,3.10° [ 0.6. 10°

S4 liéu & bang 3 cho thdy:

- V& d6 4m: Sau thanh phdm dat 39,8%, d6 4m gidm dén theo thoi
gian bdo quan st dung va sau 6 thing chi con 22% véin dat TCVN. Sau 7
thdng chi con 18 %

- Vé pHyg : Sau thianh phdm dat 6,8; sau 1 théng bdo quan ting dén 7.2;
sau 3 thang dat 7.5, sau 4 thing béo quan sir dung trd ra pH én dinh, dat 7,6

_'Vé mat do vi sinh vat hiru hiéu : Sau thanh phim mat do vi khudn c§
dinh Nito dat 1,8 x 10° CFU/1g phan; mat d6 vi khudn phan gidi Lan dat 0,6
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x 10° CFU/1g phan; mat d¢ vi khuén quang hop dat 2,5 x 10® CFU/g phan;
mat do vi khudn khéng sau benh, dat 0,5 .10® CFU/g phan , vugt xa TCVN.
Mat d6 VSV dat cuc dai sau thanh phdm 7 ngdy, sau d6 gidm dédn theo thoi
gian bao quan st dung, va sau 4 thing bao quan mat d¢ vi sinh vat giam
manh: M4t d¢ vi khudn ph4n giai 14n dat 1,2 x 10’ CFU/1g phan; mat d¢ vi
khudn c6 dinh Nito 1,6 x 10" CFU/1g phan , mat d¢ vi khu4n quang hop dat
2,6 x 10° CFU/g phan, nmmg vin dat TCVN. VA sau 6 thing s6 luong vi
khudn phan giai lan chi con 1,2 x 10° CFU/1g phan; vi khudn c6 dinh Nito
chi con 0,2 x 10’ CFU/1g phan; vi khudn quang hgp gidm manh ,chi con 1,3
x 10° CFU/ g phan, vi khudn khédng sau bénh chi con 1,6 . 10 ¢ CFU/ g phan
, vin dat TCVN. Sau 7 thing mé4t d6 VSV gidm manh khong dat TCVN.
- V& ty 1é tap nhiém: sau thanh phdm dén 2 thdng bdo quan sir dung luén
<1%, dat TCVN; Ty lé tap nhiém ting d4n theo thoi gian bao quan sir dung
va sau 6 thang bao quan ty 1é tap nhiém <3 %, vin dat TCVN. Sau 7 thang
khong dat TCVN

Tém lai phan hitu co vi sinh da chic nang duge san xudt tr ¢y chit ric
thai hitu co sinh hoat bén cho cay lac c6 thé sir dung trong 6 théng.
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4. Danh gia hiéu qua cua phan hiu co vi sinh da chifc niang bén cho cay lac
4.1. Két qua thi nghiém trong chdu vai
Bdng 4 dnh hucng cua phdn hitu co VSV da chitc ndng dén sinh truong
ctia cdy lac (Tri s6 trung binh cia 4 ldn nhdc lai)

Chi tiéu Chiéu cao | Trong S6 lugng | S6  cu

(cm/cay) |lugng tuoi | n6t sﬁn lac (ct/
Cong thitc TN (g/cay) tbng s6 | cay)

(nét/cay)
1. Déi chiing tring 16,73 9,54 0,12 2,33
2. Co chét hitu co tiét trung 18,56 12,76 0,32 3,76
3. Phan hén hgp CON+PGL 21,80 15,55 4,54 15,22
4. Phan HCVSYV da chiic ndng | 23,98 19,78 6,89 6,88
LSD 5% 1,04 3,12 2,10 1,28
+ Vé chiéu cao cay:

o) Cong thiic duge bén phan hitu co vi sinh cho chiéu cao \an hon &
cong thic d6i ching va bén co chét hitu co khong duge nhiém VSV. 3 cong
thic bén phan hitu co vi sinh da chic niang cho chiéu cao cay lac cao nhit,
dat 23,98 cm/ cay, cho cao hon & céng thic bén phan hén hgp (VKCDN +
VKPGL) 1a 2,18 cm/ cay, tang 10,0 %, cho cao hon ¢ cong thic 2 1a 5,42
cm/ cay, tdng 29,2 %.

+ Trong lugng cay tuoi:

Trong luong cdy tuoi cao nhdt & cong thic bén phan hitu co vi sinh da
chifc nang dat 19,78 g/ cdy, cho cao hon & cong thiic bén hén hgp 1a 4,23 g/cay,
tang 27,2 %, cho cao hon & cong thiic bén co chéft hitu co khong c6 VSV 1 7,02
g/ cay, ting 55,01 %, cho cao hon & cong thic d6i ching 1a 10,24 g/cay, gdp 1,1
14n. Sy sai khac trén déu vuct xa sai s6 c6 § nghia LSD 5%.
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+ S6 lugng nét s4n téng s6 / cay:

o] cdng thic bén phan vi sinh da chiic ning cho s8 lugng nét sén cao
nhat, dat 6,98 ndt/ cay, cho cao hon cong thic nhiém VSV hén hop 1a 2,35

ndt/cay, tang 51,76 %. 3 cong thiic bén co chat hitu co va cong thic d6i

ching tring hau nhu khéng c6 nét sin.
+ V& 56 ct lac trén cay

o] cong thitc bén phan hitu co vi sinh déu cho s6 ¢l cao hon O cong
thitc déi ching, cho cao hon tir 1,41 - 2,89 ci/ cay ( bén VKCDN+VKPGL)
dén 3,12 - 4,55 ¢/ cay (bén HCVSVDCN), tang 0,37 - 1,95 14n. Su sai khic
nay déu vugt xa sai sd cho phép LSD 5 %.

4.2 Két qud thi nghiém dong rudng:

* Hiéu qua cla phan hitu cd vi sinh trén dat phi sa séng Hong Gia Lam Ha Noi

Bdng 5: Anh huong cua phdn hitu co vi sinh da chitc ndng dén cdc chi

tiéu sinh truong cua lac xudn nam 2003 trén ddt phu sa séng Hong

%

Ty 18 ndy | Chiéu cao | Trong luong | S6 luong
Chi tiéu mim sau|cly O théi|khé cay &|nétsdn hia|Ty Ié

gieco 15 |ky cay ra|thoi ky cdy{hiéu & thoi|sau

ngay hoa ra hoa |ky cdy ra|bénh
Cong thic (%) (cm/cay) | (g/cay) hoa (%)

| (n6t/cay)

1.( Nén )30N+90P+45K 76,3 39,42 10,50 87,08 23,86
2. Nén + Co chat h'ﬁ'u co 85,0 41,31 12,11 96,34 22,74
3. Nén + VSV hén hop 90.9 47,40 15,62 134,56 [ 13,65
4.nén + HCVSPCN 94.6 51,52 17,86 148,53 11,88
LSD 5% - 3,55 1,46 9,58 6,45
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S4 liéu 0 bang 6 cho thdy:

+ Vé ty 1¢ ndy mdm cta cay lac xuan:

O cong thiic bén phan khéc nhau cho ty 1¢ ndy mam khac nhau, cho
thdp nhat & cong thitc nén , chi bén phan NPK, dat 76,3 %. Ty 1¢ ndy mim
cho cao phﬁt & cong thitc duge bén phan hitu co vi sinh, dat 90,0 - 94,6 %,
cho cao hon & codng thic nén 13 14,6 - 18,3 %. & cong thitc bén phan hiu co
vi sinh da chic nang cho ty 1é ndy mim cao hon & c6ng thirc b6n phan VSV
hén hop VKCDN + VKPGL 14 3,5 %.

+ Vé chiéu cao cay: Cho cao nhét & cong thitc bén phan hitu co vi sinh
da chiic nang, dat 51,52 cm / cdy, cho cao hon & cong thic bén hén hgp
VKCDN + VKPGL 1a 4,12 cm/ cdy, ting 8,69 %, cho cao hon & cong thitc
nén bén phan NPK 1a 12,1 cm/ cay, tang 30,69 %.

+ V& trong luong cay: Cho cao nh4t vdn & cong thite bén phan hitu co
vi sinh da chirc nang, dat 17,86 g / cdy, cho cao hon & cong thic bén hén
hgp VKCDN + VKPGL la 2,24 g/ cay, tang 14,34 %, cho cao hon ¢ cong
thic nén bén phan NPK 1a 7,36 g/ cay, tang 70 %.

+ V& s¢ luong not sdn hit hiéu: & cic céng thitc bén phan vi sinh vat
cho s6 lugng not sdn hiu hiéu cao hon hin & cong thitc bén phan NPK. Cho
cao nhit & cong thifc bon phan hitu co vi sinh vat da chirc ndng, dat 148,53
not / cay, tang 10,38 % so véi & cong thitc bén hén hgp VKCBN + VKPGL,
tang 68,82 % so v4i & cong thirc bén phan NPK.

+ V& ty & sau bénh: & cong thic bén phan NPK cho ty 1¢ nhi€m sau
bénh cao nht, dat 23,86 %, & cong thic bén phan hén hop VSV 12 13,65 %,
giam 10,21 %. & cong thic bén phan hitu co vi sinh vat da chic nang chi cé
11,88 %, giam hon so véi & céng thitc bén phan hén hgp VKCPN + VKPGL
12 1,77 %, giam hon $6 vdi & cong thitc bén phan NPK 1a 11,98 %.
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Bdng 6: dnh huong ciia phdn hitu co vi sinh da chitc ndng dén cdc chi s6

tao ndng sudt va ndng sudt lac cu vu xudn ndm 2003

trén ddt phii sa trong dé séng Hong.

Trong Nang sudt | Nang sudt |
S ci/|Ty & cifluong ci |chatxanh |ciakho
cay chic g/100 ct (Tén/ha) |(Tén/ha)
( %)
Cong thitc
1.( Nén )30N+90P+45K | 17,54 80,40 62,89 19,27 1,66
2. Nén + Cochat hitu co | 19,68 83,21 63,12 22,32 1,79
3. Nén + VSV hén hop 21,86 87,65 64,38 26,48 2,16
4, nén + HCVS DCN 23,59 89,86 64,96 28,54 2,32
L.SD 5% 0,68 1,25 0,42 2,06 0,068
S6 liéu & bang 6 cho thdy:

+ Vé s6 ci/ cay:

S8 ci/ cdy cho cao nhdt & cong thitc bén phan hiu co vi sinh vat da
chiic nang, dat 23,59 ct / cay, tang 1,73 cl/ cay, tdng 7,91 % so vd1 6 cong
thic bén phan vi sinh hén hgp VKCDN + VKPGL, cho cao hon & cong thiic
nén tham canh cua dan 12 6,05 cu / cay, ting 34,49 %. Su sai khdc nay déu

vugt xa sai s& cho phép LSD 5%.

+ VEé ty 1& ct chic:
& cdc cong thic dugc bén phan hitu co vi sinh cho ty 1€ cu chic cao

hon hin & cong thiic chi bén phan NPK, cho tang tix 7,25 % dén 9,46 %.

+ V& trong luong cu: 0 cdc cong thic dugc bén phan hitu co vi sinh

cho trong lugng ct lac tang 1,49 - 2,07 g/ 100 cu.
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+ V& nang su4t chat xanh:
Cho cao nhét & cong thic bén phan hitu co vi sinh da chic nang, dat
28,54 1dn / ha, cho cao hon & cong thic nén ( bén NPK) 12 9,27 tdn/ ha, ting
48,1 %, cho cao hon & cong thitc bén phan vi sinh vat hén hgp VKCDN +
VKPGL 122,06 t4n / ha, ting 7,8 %.
+ Vé nang suat ca kho:
& cdc cong thic bén phan hitu co vi sinh cho nang sudt cit kho cao hon
& cong thic bén phan NPK 12 0,50 - 0,66 t4n/ ha, tang 30,12 - 39,75 % va
cho cao nhit & cong thic duge bén phan hita co vi sinh da chidc ning, dat
© 2,32 t4n/ ha, cho cao hon & cong thitc bén hén hgp VKCPN + VKPGL la
0,16 tan / ha, tang 7,4 %. Su sai khéc giita cic cong thic déu vugt qua sai s&
N cho phép LSD 5 %.
* Hiéu qué cua phan hitu cg vi sinh da chifc ning trén dat bac mau thuan
thanh Bic Ninh
Bdng 7: Anh hudng cia phdn hitu co vi sinh da chitc ndng dén cdc chi

\
tiéu sinh truong cua lac xudn nam 2002 trén ddt bac mau Bdc Ninh

| Ty 1e ndy | Chiéu cao | Trong lugng | S& luong
Chi tiéu mim sau | cdy 0thoi | khocady ¢ | n6tsdnhiu | Ty lé
gicol5 | kycayra | thoikycady | hidudthdi | sau
ngay hoa ra hoa kycayra | bénh
(%) (cm/cay) (g/cay) hoa ( %)
4 Cong thiic (n6t/cay)
1.( Nén)4ON+120P+ 75K | 71,5 35,12 13,12 19,67 34,68
2. Nén + Co chat hifu ‘co 712 38,43 14,89 25,86 33,50
3. Nén + VSV hén hop | 84,3 44,20 16,22 36,54 28,41
4. nén + HCVS DCN 89,8 46,56 18,42 4431 14,96
LSD5% . 2,17 121 5,25 3,67
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S8 lieu & bang 7 cho thay:

+ Vé ty l¢ ndy mim ciia cy lac xuan:

& cong thic bén phan khac nhau cho ty 18 ndy mim khéc nhau, cho
th4p nhat & cong thidc nén, chi bén phan NPK, dat 71,5 %. Ty 1é ndy mam
cho cao nhét & cong thic duge bén phan hitu co vi sinh, dat 84,3 - 89,8 %,
cho cao hon & cong thiic nén 1a 12,8 - 18,3 %. o cong thic bon phan hitu co
vi sinh da chiic nang cho ty 1& ndy mdm cao hon & cong thic bén phan VSV
hén hop VKCDN + VKPGL 12 5,3 %.

+ V& chiéu cao cay: Cho cao nhit & cong thitc bén phan hitu co vi sinh
da chic nang, dat 46,56 cm / cay, cho cao hon & céng thitc b6n hén hop
VKCDN + VKPGL la 2,36 cmy/ cay, ting 5,34 %, cho cao hon & cong thifc
nén bén phan NPK 1a 11,44 cn/ cay, tang 32,57 %.

+ Vé trong luong cay: Cho cao nh4t vin & cong thitc bén phan hitu co

~ vi sinh da chic nang, dat 18,42 g / cay, cho cao hon & cong thiic bén hén

hgp VKCDN + VKPGL 1a 2,2 g/ cay, tang 13,56 %, cho cao hon 6\COng thirc
nén bén phan NPK 12 5,3 g/ cay, tang 40,39 %. :

"+ V& s6 lugng nét sdn hitu hiéu: & cdc cong thifc bén phan vi sinh vat
cho s6 lugng ndt sdn hiru hiéu cao hon hin & cong thic bén phan NPK. Cho
cao nhét & cong thic bén phan hitu co vi sinh vt da chitc nang, dat 44,31
nét / cay, tang 21,26 % so véi 0 cong thic bén hén hgp VKCBN + VKPGL,
tang gdp 1,25 14n so v6i & cong thic bén phan NPK.

+ Vé ty & sau bénh: & cong thic bén phan NPK cho ty 1€ nhi€ém sau
bénh cao nhat, dat 34,68 %, & cong thic bon phan hdn hop VSV 1a 28,41%,
giam 6,27 %. O cong thic bén phan hitu co vi sinh vat da chic nang chi c6
14,96 %, giam hon 5o, véi & cong thiic bén phan hén hop VKCDN + VKPGL
1a 13,45 %, giam hon so véi & cong thic bon phan NPK 1a 19,72 %, giam
56,86 %.
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Bang 8: anh huong cua phdn hitu co vi sinh da chitc ndng dén cdc chi sé

tao ndng sudt va ndng sudt lac ci vu xudn ndm 2002

trén ddt bac mau Thudn Thanh Bdc Ninh.

Chi tiéu Trong Ning sudt | Nang suat
S6ct/ | Tylech | luong cu | chdtxanh | cukho
cay chic g/100ct | (Tdn/ha) | ( T4n/ha)
( %)
1.( Nén )30N+90P+45K | 18,54 82,14 66,21 17,34 1,56
2.Nén + Cochithiuco | 19,67 84,92 66,87 18,25 1,65
3. Nén + VSV hén hop 22,11 88,30 67,58 20,67 2,16
4, nén + HCVS BbCN 24,65 91,22 67,96 22,32 2,48
LSD 5% 0,87 1,45 0,38 1,08 0,053
S liéu & bang 8 cho thdy: )

+ Vé s@ cl/ cay:

o

S6 cl/ cay che cao nhat & cong thitc bon phan hitu co vi sinh vat da
chirc ning, dat 24,65 cu / cay, ting 2,54 ci/ cay, tang 11,49 % so v6i &
c6ng thifc bén phan vi sinh hén hgp VKCDN + VKPGL, cho cao hon & cong
thiic nén thim canh cua dan Ia 6,11 ¢t / cay, tang 32,95 %. Su sai khac nay

déu virot xa sai s6 cho phép LSD 5%.

+ V& ty 1 cl chic:

3 cac cong thiic duge bén phan hitu co vi sinh cho ty 1& ¢l chéc cao

hon hén & cong thitc chi bén phan NPK, cho ting tir 6,16 % dén 9,08 %.

+ Vé trong luong clt: & cc céng thic duge bén phan hitu co vi sinh
cho trong luong cu lzﬁ: tang 1,37 - 1,75 g/ 100 cq.

+ V& ning sudt chit xanh:
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Cho cao nhét & cong thitc bén phan hitu co vi sinh da chifc ning, dat
22,32 tdn / ha, cho cao hon & cdng thic nén ( b6n NPK) 1a 4,98 t4n/ ha, ting
28,72 %, cho cao hon & cong thitc bén phan vi sinh vat hén hgp VKCDN +
VKPGL 1a 1,65 tdn / ha, tang 7,98 %.

+ V& nang sudt cu kho:

3 céc cong thic bén phin hitu co vi sinh cho nang sudt ¢ kho cao
hon & cong thic bén phan NPK 12 0,60 - 0,92 tdn/ ha, ting 38,46 - 59,97 %
va cho cao nhit & cong thitc dugc bén phan hitu co vi sinh da chitc ning, dat
2,48 t4n/ ha, cho cao hon & cdng thirc bén hén hgp VKCPN + VKPGL la
0,32 t4n / ha, ting 14,81%. Su sai khdc giita cdc cong thic déu vuogt qua sai
$0 cho phép LSD 5 %.

5. Hidu qua kinh té& ctia phan hilu cd vi sinh vt

S4 liéu ¢ bang 9 cho thdy:

Hiéu qua ctia phan hitu co vi sinh trén 2 loai dit khac nhau, cho khac nhau
va cho ludén luén cao hon & cong thife khong bon phan hitu co vi sinh vat.

O dar pht sa séng H6ng, cho hiéu cao cao nhat khi bén phar} hitu co vi
sinh da chitic nang, cho ting nang su4t 0,66 tdn lac i/ ha, cho cao hon &
cong thifc bén phan httu co CDN +PGL 1a 0,16 tdn/ha. L3i suit dat 3,3 triéu
ddéng/ ha, cho gdp 5,5 doéng/ 1 ddng chi phi.

Q dat bac mau hiéu qua clia phin hifu co vi sinh da chifc nang cho
tang ndng sudt ct khd cao hon & cong thiic d6i chic 1a 0,92 tan/ ha, cho cao
hon & cong thitc bén phan vi sith CON + PGL 14 0,32 tdn /ha. Lai sudt dat
4,87 triéu déng/ ha, cho gip 7,49 déng/ 1 déng chi phi.

Két qua tho thdy hi¢u clia cha phan hitu co vi sinh trén d4t bac mau
cho cao hon trén dat phi sa song Héng. Lai sudt cho cao hon 1,57 triéu
ddng/ ha, cho l4i sudt d6ng vén ddu tu cao hon 1,99 dong/ 1 d6ng chi phi.
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(tinh theo don gia thang 6 nam 2003)

S

phdn ting Tong chi phi
Ningsudt | nangsudt | Quythanhtién | dophidnning | Laisudt L& sudt
Céng thifc ct khé do phén hitu { dong) suit ting trén1ha | déng/ déng
- {tan/ha) cd vi sinh { déng) ( déng) diu tu
{ ddng)
Pt phi sa song Hong
Nén 1,66 - -
Phan VSV hén hgp 2,16 0,50 3.000.000 500.000 2.500.000 5,00
_| Phén hitu co VSV da chifc néng 2,32 0,66 3.900.000 600.000 3.300.000 5,50 .
Pit bac méu
Nén 1,56 - -
Phan VSV hon hop 2.16 06 | 3.600.000 | 550000 |3.050000 | 3554
Phan hitu cd VSV da chifc nang 2,48 0,92 5.520.000 650.000 4.870.000 7,49
So sanh phén ting (D4t BM/ PS) 0,16 - 0,26 1.620.000 50.000 1.570.000 1,99

20




IV KET LUAN VA DE NGH]
1. K8t ludn: _

+ Vé dac tinh sinh hoc

Ca 5 ching VSV c6 thoi gian moc tir 42 gior d€n 83 gidy, kich thude
khudn lac 3,3 - 4,0 mm, pH =5 - 8, trong d6 c6 ching Bl cdn moc dugc &
pH 4,0 va 9,0. Kha nang chiu khing khing sinh 300 - 500 mg/ lit moi
trudng, trong dé c6 chung Bl con moc duge & 800 mg/ lit moi trudong. Ca 5
chiing ndy déu c6 thé chon 1am gidng d€ san xu4t phan hitu co vi sinh vat da
chifc nang.

+ Vé chit mang

Pa cai tién chat mang, t4i ch€ tir rdc thai hitu co sinh hoat dé 1am co
chit san xudt phan hiru co vi sinh da chitc nang. Chat lugng dat TCVN, dé la:
pH = 7,2, d6 x8p = 72 %, OM % = 24,6, N % = 0,65, P,0, % = 0,35 , K,0
% = 0,42, P,O, dé tieu = 28,0 mg/ 100 g co chdt, K,O trao déi = 52,0 mg/
100 g ca chat, a xit humic = 0,15%.

+ Di x4y dung quy trinh sin xu4t phan hitu co vi sinh da thic ning
theo phuong phdp hdn hgp chiing, dat chit lugng phan theo TCVN, thoi gian
sir dung 6 thang. Sau 6 thang mat do VSV hifu hiéu, dat: VKCDN =0,2 .10
CFU/ g; VKPGL = 1,2 106 CFU/ g; VKQH = 1,3 . 10 * CFU/ g; VKDS = 1,6
. 106 CFU/ g.; ty 1& tap khudn < 3 %; 46 4m = 22,0 %, pH =7,6

+ D4a danh gid hiéu luc cta phan hitu co vi sinh da chic ning trén cay
Lac & quy mo chau vai va trén ddng rudng. Két qua cho thay:

Phan hitu co vi sinh da chic ning c6 tic dung lam ting ty 1¢ ndy mdm
, tang chiéu cao cay, tang trong luong cay, tang s§ lugng ndt sin him hié¢u,
giam ty 1¢ sau bénh 12,0 - 19,52 %, ting s6 cu/ cay 5,05 - 6,11, tang ty 1¢ cu

-
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gidm ty 1¢ sau bénh 12,0 - 19,52 %, ting s6 cli/ cay 5,05 - 6,11, ting ty ié ct
chéc, ting ning suit ch4t xanh 4,98 - 9,27 t4n/ ha, ting 48,1 %, ting ning
sudt ca kho 0,66 - 0, 92 tan / ha, tang 25,00 - 39,75 %. Lii sudt do bén phan
hitu co vi sinh da chiic nang la 3,30 - 4,87 triéu dong / ha. Lai suat déng vén
. ddu tu dat 5,5 - 7,49 dong/ 1 dong ddu tu.
2. Dé nghi
- Cho tiép tuc trién khai pha 2 vé san xuit thir nghiém, dua ra thir
nghiém trén déng rong vdi quy mod rdong hon.
- Nghiém thu két qua cla dé tai cip Nha nuéc KC 04-04 va 4p dung
- oc kv . ‘ ; g
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BO NONG NGHIEPVA PHAT TRIEN NONG THON
VIEN CONG NGHE SAU THU HOACH

BAO CAO KHOA HOC

DE TAI NHANH: ’
NGHIEN CUU KHA NANG SAN XUAT PHAN BON VI SINH VAT
PA CHUNG, CHUC NANG CHO KHOAI TAY TU CAC CHUNG

AZOTOBACTER VA BACILLUS
Thudc d€ tai cong nghé sinh hoc c&p nha nuéc KC 04 - 04

Chi nhiém dé tai: TS.Nguyén Thiay Chau

Cong tic vien  : Thac S§. Pé Ngoc Huyén
Tran Van Tuan
Lam Tia Minh
Tran Duy Minh



1. DAT VAN BE.

Phan bon vi sinh vat, goi tt 12 phan vi sinh 12 san phdm sinh hoc dugc nhéac nhiéu dén trong
san xudt nong nghiép. Trén th€ gidi, phan vi sinh dd duge cdc nha khoa hoc nghién ciu, ing dung
mot cdch rong rdi boi nhidu tac dung hitu ich clia né (vi sinh vat ¢6 dinh Nito tu nhién, vi sinh vat
phan giai cdc hop chéit bén vitng khé tan nhut quing apatit, photphorit, cdc polysacarid nhu cellulo,
vi sinh vat kich thich sinh trudng v.v.).Céc nha khoa hoc dd dua vao kha nang tén tai bén bi cta vi
sinh vat 461 v6i nhimg diéu kién khéng thuan loi ngodi moi trudng tu nhién dé san xuat phan vi .
sinh. Khi dé vi sinh vat s& hinh thanh mot 16p v6 day vitng chic bao boc 14y t& bao déng thai luong
nudce tu do trong v t& bao s& gidm xuéng thap nhat cho phép vi sinh vat ¢6 thé tdn tai tix 1 cho dén
hang chuc nam, tham chi hang tram nam dudi c4c didu kién khic nghiét cia méi trudng nhu chét
dinh dudng can kiét, nhiét do, pH qué cao hoac qua thdp v.v. Gap diéu kién thuan loi vi sinh vat s&
tu pha v& vd boc va ti€p tuc qud trinh s6ng clia minh . Thong qua cdc hoat dong song cha vi sinh
vat trong ché phdm phén vi sinh ma kha ning nang cao ning sudt va chat luong nong san ngdy
cang dugce cai thién ;cay trdng tang kha nang hdp thu cic chét dinh duéng, thic ddy qué trinh trao
ddi chat. VGi s6 lugng tix 10° dén 10° CFU/ gam ché phdm ,phén vi sinh da gilt mot vai trd quan
trong trong viéc can béng hé sinh thai, ting do min x8p cho dét, chdng s6i mon. Ngudi ta da xdc
dinh duge rang sit dung phan bén vi sinh d6i v6i rau mau thi chi phi cho thudc bio vé thuc vat
giam ddng ké, nang sudt tang va thdi gian bio quan nong san lau hon. Mat khéc, von ddu tu cho
mot nhd mdy san xuat phan vo co 16n hon rét nhidu 14n so véi diu tu xay dyng mot nha may phan
vi sinh, dé cdn chua ké dén moi trudmg s6ng bi 6 nhiém , siic khde cla cong nhan 1am viéc trong
cdc nha may phan v co d6 bi anh hudng do thutng xuyén ti€p xic vdi cdc héa chat doc hai. Chinh
vi thé, céc nudc c6 nén khoa hoc cong nghé phat trién nhu My, Nhat, Tay Au, Canada déu st dung
phan vi sinh trong néng nghiép. C6 thé n6i rang, cling vdi cdc cong nghé khdc, phan vi sinh vat da
£6p phan quan trong trong phét tri€n néng nghiép cdc nuée ndy.

G nuée ta, nhu cdu vé phan bén 12 rét 16n. Hang nam, chiing ta phai nhap hang nghin t4n
v6i chi phi nhiéu trieu USD.Do d6, viéc nghién ciu, sdn xuat va ing dung phan bdn vi sinh trong
néng nghiép 13 mot van dé bic thiél doi hoi su quan tam cha nhiéu nha khoa hoc, phén dau dua
nudc ta trd thanh mot nuGe c6 nén nodng nghiép phét trién va bén ving.



I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU.
II.1. VAT LIEU NGHIEN CUU.

IL.1.1. Doi tugng nghién ci.

Céc chiing vi khudn cd dinh N, Azotobacter vinelandii AT19, vi khuin d6i khang Bacsillus
susbtillis BS16, vi khudn phan giai hgp chét photpho khé tan Bacillus pelymyxa B14 va vi khudn

kich thich sinh trudng Azotobacter Bejerinski AT03 do mon Vi sinh, Vién Khoa hoc ky thudt Viét
nam cung c4p |

Gidng khoai tay KT3 dugc cung cdp tit Trung tdm nghién ciu cay cé cu, Viéen KHKTN
Viét Nam. -

I1.1.2 Méi trudmg nghién ci. :

- Méi trudng CD cho nhan nudi Azotobacter vinelandii (g/l): sucrose 10, glucose 10,
MgSO0,.7H,0 0,2, KH,PO, 0.15, CaS0,.2H,0 0.1, K,HPO, 0.05, CaCl, 0.02, Na, MoQ,
2mg, FeCl, Img, pH 7,2.

- Moi truomg CD1 cho nhan nudi Azotobacter vinelandii (gfl): Sucrose 20, KH,PO, 0.15,
MgSO0, 0.2, K,HPO, 0.05, CaCl, 0.02, Na, MoO, 2mg, FeCl, 1mg, pH 7,2.

Moi truomg CD2 cho nhan nudi Azofobacter vinelandii ( g/l) : Glucoza 20, K,HPO, 0.2,
MgSO0, 0.2, K,S80, 0.1, CaCO, 5, pH 7+ 2.

- MOoi trudng PG1 cho nhan nuoéi Bacillus polymyxa Bi4 (g/l): pepton 1, dich chiét ndm
men 10ml, glucoza 5, (NH,),S0, 0.5, Ca,(PO,), .

- Moi trutmg DK cho ching Bacillus subtilis BS 16 (g/l). pepton 10g, glucose 10,

KH,PO, 1, MgSO, 0.5, H,O 1lit. pHL 7

- Moi trudmg nhan nudi trén hé thdng lén men 150l/mé d6i v6i chiung B 14 va BS 16

(g/): pepton 1, cao ndm men 10ml, (NH,),50, 0.5, Ca(PO,), 5, MgSO, 0.1, cdm ngo 20

- Moi trudng KT1 cho nhan nuéi Azotobacter Bejerinski ATO3 (g/l): glucoza 20, K,HPO,
0.8, MgS0, 0.5, KH,P0O,0.2, FeCl, 0.05, Na,MoO, 0.05, pH 7.4

I11.1.2. PHUONG PHAP NGHIEN CUU.

* Phuong phap dinh gia kha nang phan giai photphat khé tan ciia vi sinh vat.

Tién hanh nhan nuéi vi sinh vat trong moi trudng cb chita 5% Ca,(PO,), sau 3 ngay, 6 ngdy, 10

ngay nhan nudi idy mau xdc dinh ham luong phospho hoa tan bing phuong phap xanh molipden

(titu chuén nganh) trén mdy so mau & buée séng 620nm. Luong P,0; tan duge tinh theo % so voi

tong lugng P,0; c6 trong Ca(PO,),.

* Phuong phdp x4c dinh kha ning tc ch€ ctia Basillus susbtilis BS16 d6i voi vi khudn gay bénh
héo xanh Pseudomonas solanaceum.

Tién hanh theo phuong phdp cta Kimura, N va Ohno. Trén moéi trudng PDA, cay khoang 200 &

bdo vi khudn Basillus susbtilis BS16 vA 200 vi khuin gay bénh héo xanh Pseudomonas

solanaceum, trén dia petri, 1ac déu. Nudi trong th &m & 30°C tlx 1 - 5 ngdy va theo doi su phat trién

clia chiing. Mau déi chiing ciy 200 vi khudn gay bénh héo xanh Pseudomonas solanaceum.

* Phuong phdp nhan nudi cdc ching vi sinh vat ¢ cdc diéu kién t6i uu trén hé thdng nhan nuoi
chim suc khi 1501 /mé cia By mén Vi sinh, Vién Cong nghé Sau thu hoach.

- Nghién citu dnh huong cia vi sinh vt t6i su sinh truéng va phdt trién ciia cdy khoai tdy.
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- Nghién citu dnh hudng ciia vi sinh vdt t6i su sinh trudng va phdt trién ciia cdy khoai idy.

Gidng khoai dugc i moc mdm sau d6 dugc dem tréng trén dat. Sau 2 tudn tién hanh trén
cac chung Azotobacter Bejerinski AT03, Bacillus polymyxa Bl4, Azotobacter vinelandji AT19,
Basillus susbtilis BS16 rigng 1& hodc hoac hdn hop. Sau d6 so sanh véi cay d6i ching dé dinh gid
céc chi tiéu nhu chidu cao cay, khoi lugng ch thu duge, khéi lugng ré.

Nghién ciu chon lua chit mang cho cic chung vi sinh vat Azotobacter Bejerinski
AT03, Bacillus polymyxa Bl4, Azotobacter vinelandii, Basillus susbtilis BS16
- Chat mang:

Chit mang dugce ding 12 hdn hop than bin, bdt phosphorit, ¢6 du dinh dudng cho vi
sinh vt phét trién va 16n tai, khong gay doc d6i vdi vi sinh vat va cay réng cung nhu moi
trudng sinh thai. Chat mang dugc xit 1y ddm bao cdc chi tiéu k§ thuat nhu: d6 4m, pll, pO,,
chat mang dugc bao géi trong tiii PE va thanh tring bang chiéu xa & 25 KGy.

- Phéi trén chit mang véi cic chung vi sinh vat.

Phdi trdn cic ching Azotobacter Bejerinski ATO03, Bacillus polymyxa Bl4,
Azotobacter vinelandii AT19, Basillus susbtilis BS16 dd dugc nhan nudi vao chat mang véi
ty & 10% khdi lugng. U trong th 4m 30°C trong 7 ngdy sau dé duge bao quan & didu kién

thudmg. Ti¢n hanh kiém tra dinh ky mat do & bao sau 7 ngdy, 15 ngay, 1 théng, 3 thing va
6 thang.



1L KET QUA NGHIEN CUU VA THAO LUAN.

IIL.1. Kha ning tén tai cha cic ching vi sinh vat riéng lé va hon hop trén nen chat mang
thanh triing.

Nghién cifu kha nang tdn tai clia cdc chiing vi sinh vat 12 mét trong nhifng céng doan quan
trong dé san xuat phan vi sinh. Diéu nay ¢6 ¥ nghia quyét dinh dén chét lugng va hiéu qua clia ché
phdm. D¢ (i da tién hanh nhan nuoi sinh khéi céic ching Azotobacter vinelandii AT19, vi khudn
phan gidi hop chat photpho khé tan Bacillus polymyxa B14 va vi khuén kich thich sinh truéng
Azotobacter Bejerinski ATO03, Basillus susbtilis BS16 & quy mé nho trén mdy lac phong thi -
nghiém, x{ 1y bang cac phuong phap hod 1y, ti€n hanh nhiém riéng 1é va hdn hgp céc ching vi sinh
vat trén nén chét mang thanh tring. Kha nang t6n tai cla cic vi sinh vt dugce ki€m tra dinh ky 15
ngay/lan trén cdc moi trudmg thich hop. Két qua duge trinh bay & bang 1 va 2.

Bang 1: Kha niang ton tai ciia ctia vi sinh vét nhiém riéng ré trén nén chat mang than biin.

Cac chimg | Matdevi | Mat do vi sinh vat ( CFU/g) trong ché phim nhiém sau
duogc nhiém sinh v?t khi P -
nhiém cac ngay
(CFU/g)

15 30 45 60 90 120 150

Azotobacter | 2.0x10° {2.0x10' | 1.9x10° | 1.5x10° | 1.2x10° | 1.0x10° | 6x10° 8.5x10’
Bejerinski !
AT03 nhiém
don 1é

Azotobacter | 2.0x10° | 6.5x10' | 6.2x10°* | 6.0x10* | 5.8x10* | 4.3x10* | 2.2x10° | 8.2x10’
vinelandii 1

AT19nhiém
don 1é

Basillus 2.0x10° | 5.8x10' | 5.2x10° | 5.0x10° | 4.6x10° | 3.7x10° | 3.4x10° | 1,6x10°
susbtilis !

BS16 nhiém
don lé

Bacillus 2.0x10° | 2.5x10' { 2.2x10° | 1.8x10° | 1.8x10° | 1.2x10° | 1.2x10° | 1.2x10°
polymyxa !
B14 nhiém
don 1é

Két qua kiém tra ch€ phdm phan vi sinh sau thdi gian bao quan cho thdy: cic chiing vi sinh
vét trén déu c6 kha nang t6n tai trén nén chat mang thanh tring, m4t d6 ting sau 15 ngly ddu va
gidm & thdi gian sau. Sau 150 ngdy mat do vi sinh vat van dat 10° d6i véi cdc chiing Baciflus va 10’
ddi v6i cdc chung Azofobacter.




Bang 2: Kha nang ton tai ciia cGa vi sinh vat nhiém hén hop trén nén chat mang than bun.

Cic ching | Matdovi | Mat dé vi sinh vat ( CFU/g) trong ché phdm nhiém sau cic ngay
mhiem sinh vat
khi nhiém
(CFU/g) 15 30 45 60 75 90 120 150
Azotobacler
Bejerinski 2.10° 6.5x10° | 5.4x10® | 3.8x10° | 2.1x10* | 7.5x107 | 5.1x107 | 4.2x107 | 2.2x10’
ATO3
Azotobacter
vinelandii 2.10° 4.3x10° | 2.8x10° | 1.6x10* | 8.5x107 | 6.2x107 | 5.0x107 | 3.5x107 | 1.2x10’
AT19
Basillus
susbtilis 2.10° 5.8x10* | 5.2x10° | S.0x10® | 4.6x10° | 4.1x10% | 3.7x10* | 3.4x10* | 3.0x10°
BS16
Bacillus
polymyxa 2.10° 8.5x10° | 7.0x10° | 5.2x10° | 3.4x10° | 2.0x10* { 1.2x10" | 8.7x10" | 6.2x10’
Bl4

dat duge mat do t€ bao 12 trén 10" CFU/g.

K& qua bang 2 cho thdy trong ch€ phdm da chiing, mat d¢ vi sinh vat gidm so v6i ché
phdm don chiing, tr 2,0.10° giam xu6ng 2.2x10° CFU/g d6i v6i chling Azotobacter Bejerinski
ATO3, 1.2x10"CFU/g ddi véi chiing Azotobacter vinelandii AT19, d6i v6i ching Basillus susbtilis
BS16 1a 3.0x10* CFU/g, d6i véi ching Bacillus polymyxa B14 1a 6.2x10" CFU/g.
Tir két qua & bang 1 va 2 cho thdy khi nhiém hén hgp hay don 1¢ thi mat d6 CFU cia chiing
Azotobacter Beferinski AT03, va Azotobacter vinelandii AT19 1a khong ¢6 su thay ddi nhiéu vin

Hoat tinh phan giai Ca,(PO,),ciia chiing Bacillus polymyxa B14

bay theo bang sau.

Chung Bacillus polymyxa B14 sau khi tao ch€ phdm & dang riéng r& va hén hgp trén nén
chat mang thanh trang dugc kiém tra hoat tinh phan gidi Cay(PO,), sau 5 ngdy. Két qua dugc trinh

Bang 3. Hoat tinh phan giai Ca,(PQ,),cta chung Bacillus polymyxa Bl14

Thei gian Dudmg kinh vong phén giai ( cm)
theo doi thi
nghiém Bacillus polymyxa BI4 | Bacillus polymyxa Bl14 dd@ | Bacillus polymyxa B14 dd o
(ngay) khi chua tao ché phdm | & dang ché phdm riéng ré dang ché phdm hén hop
1 0.20- 0.20 0.20
2 0.24 0.24 0.24
3 0.63 0.62 0.63
4 0.90 0.90 0.89
; 5 0.90 0.90 0.90




K&t qua cho thay sau 5 ngdy Bacillus polymyxa B14 & dang ché& phdm hoat tinh phan gidi
Ca,(PO,), vdi khi chua tao ch€ phdm hay & dang ch€ phdm hdn hop. S6 liéu hdu nhu khong c6 sy
thay d6i , dic biét 13 dudmg kinh phén gidi Ca,(PO,), clia Bacillus polymyxa Bl14 G ca hai dang
nhiém riéng 1¢ va hdn hop trén chat mang thanh tring. Piéu nay thé hién hoat tinh 6n dinh cla
ching Bacillus polymyxa Bl4 rén chit mang ciing nhir phdi tron ching véi cic vi sinh vat khéc.

Anh huéng cita thoi gian va cic diéu kién nuéi cdy dén sinh khéi va hoat tinh cia
vikhuan phan giai Ca,(PO,), Bacillus polymyxa Bl4, cé dinh N, Azotobacter vinelandii va
Azotobacter Bejerinski, Bacillus subtilis BS16 trén hé thong lén men 1501 /me.

Bang 4: Anh huéng ciia thoi gian nudi cdy dén lugng sinh khéi tao thanh cta vi khuian
Bacillus polymyxa B14 va Bacillus subtilis BS16trén hé thong lén men 150 I/mé trén moéi
trudmg bot ngd va muéi khodng.

Luong sinh khéi vi khuan(CFU/m 1)
Thai gian
nhan nuéi | Vi khudn Bacillus subtilis BS16 vi khudn Bacillus polymyxa Bl4
(giv)

14 40x 10 2.1x10
20 43x 10 43x 10
24 53x 10 53x 10
28 6.2x 10 6.2x 107
32 1.8x 10° 1.8x 10*
36 3.3x 10° 3.3x 10°
40 42x 10 42x10°
44 5,4x10° 6.4x10°
48 6.3x 10° 6.8x 10°
52 1.4x 10° 7.2x 10
54 2.2x 10° 7.6x 10°
58 3.2x10° 85x10°
62 4.3x 10° 1.0x 10°
66 43x10° 1,0x 10
72 3.5x 10° 1.0x 10°

Két qua bang 4 cho thdy sinh kh6i ca ching Bacillus polymyxa B 14 nhan nuoi trén tang
lén men 1501 tang dan tx 2.1x 107 dén 1,0 x 10° CFU/ml trong thdi gian nhan nuéi tir 20 gi¢ dén
62 gid. T 66 gidr dén 72 gidr lugng sinh kh6i én dinh & mic cuc dai. Con ddi véi ching Bacillus
subtilis BS16 lugng sinh kh6i cling tang din tI sau 20 gid 4.0 x 10’ CFU/ml va dat cyc dai & 62
gitr 1a 4.3x 10° CFU/ml. Sau d6 lugng sinh khéi bat ddu giam dén t 4.3x 10° CFU/ml xudng
3.5x10° CFU/ml & gid thit 72. Vay ching t6i dua ra két Juan 13 thdi gian nhan nuéi thich hop cho

hai ching Bacillus polymyxa B 14 vi Bacillus subtilis BS16 13 62 gid trén h¢ théng 1én men
1501/me.



Bang 5: Anh hudong cua théi gian nhan nuéi dén hugng sinh khéi tao thanh cia cdc chiing
Azotobacter vinelandii AT19, Azotobacter Bejerinski AT03 trén hé thong 1én men chim suc
khi 1501/mé ( 1*=30°C, pH=T7+ 2).

Thoi gian Lugng sinh khéi vi khuén
nhan nuoéi CFU/m1
(giv) Chiing Chiing
Azotobacter vinelandii Azotobacter Bejerinski

20 54x10% 3.2 x10°
24 6.5x 10° 45x10°
28 72 x 10° 1.8 x 10’
32 7.5x 10° 3.7x 10
36 2.1x 107 42x 10
40 3.5x 107 53x 10
44 52x10 6.7x 10
48 5.8x10’ 8.5x10
52 6.2x 10’ 9.0x 10
54 6.8x 107 25x10°
58 2.5x 10° 56x10°
62 4.6x 10° 68 x10°
66 56x10° 75x 10
72 5.8x 10 58x10°
74 53x10° 49x 10

S6 liéu bang 6 cho thdy tir 20 gi dén 72 gi® nhan nudi trén hé thdng 1én men chim suc
khi 150 /mé cdc chiing vi khuidn cho sinh khéi cuc dai: D&i v6i chiing Azotobacter vinelandii
AT19 tang tir 5.4 x 10° d&n 5.8 x 10° CFU/ml & 72 gid trén m6i trudng CD1. Cdn ddi voi vi khudn
Azotobacter Bejerinski ATO3 dat cyc dai sau 66 gidy 1a 7.5 x 10* CFU/ml trén méi trudng KT1. Tix
gidt thit 74 d6i v6i ching Azotobacter vinelandii AT19 lugng sinh khai bét ddu giam, cdn d6i voi
ching Azotobacter Bejerinski ATO3 thdi giam bat ddu gidm sau 66 gid.

T céc sd liéu trén chiing toi dua ra két luan 1a : Thoi gian thich hgp cho nhan nuéi ching
vi khudn Azotobacter vinelandii AT19 1a 72 gid va chiing Azotobacter Bejerinski ATO3 1a 66 git
trén hé thong 1én men chim suc khi 1501/mé.



Téc dong cua phan bén vi sinh duge khao nghiém trén cay khoai tay tai
Vién Cong nghé sau thu hoach. Két qua dugce trinh bay trong bang 7:

Bing 6: Anh huéing cia phan bén vi sinh da ching Azotobacter Vinelandi AT19, Azotobacter
Bejerinski ATO03, Bacillus polymyxa B14, Bacillus subtilis BS16 va don chung dén nang suat
cay khoai tay. (thi ngiém trén chiu, sé thi nghiém lap lai 3).

Chi tiéu theo doi
Cong thic thi nghiém
Chiéu cao cay Tong trong Tong trong
{cm) luong ré (g) luogng cu (g)
Pai chimg ( khéng bé sung phan bén 82.35 13.25 16.50
vi sinh don chiing va da chiing)
Azotobacler Vinelandi AT19 1002.04 24.20 56.21
Azotobacter Bejerinski ATO3 98.55 15.52 30.30
Bacillus polymyxa B14 95.42 19.65 32.25
Bacillus subtilis BS16 85,40 16,5 32,00
Hén hop AT19+ATO3+B14+BS16 88.36 19.23 30.45
Hén hop AT19+ATO3 87.45 22 .41 31.50

Két qua cho thdy cdc ching vi sinh vat khi nhiém don I€ hodc nhiém hdn hop déu cé tic
dung 13 rét so véi cay d6i chitng ca vé chiéu cao cay va trong lugng cti va ré sau thu hoach. Dac
biét ching vi khuén c§ dinh N, AT19 cho thdy sy anh hudng rét 16n dén sy sinh truong va phat
trié€n cuta cay. Cdc chi tiéu nhu trong lugng ct cling chimg tO hiéu qua cla vi khudn c8 dinh N, trén
cay khoai tay. Chiing vi khuén phan gidi lan ciing cho thdy su tang trudng ddng ké cta céy trong so
véi d6i ching. Qua quan st danh gid, 16 cay dugc bén ch€ phm don phan giai lan cay phat trién
cliing cdp, khoe.

Chiéu cao cay khoai tay & tat cd cdc cong thic nhiém vi sinh vat déu [6n hon so v6i cay doi
chimg. Chiéu cao cay dat cao nhat khi nhiém don 1¢ mét chiing d6 13 chiing AT19 dat 100,24cm,
tang hon ddi chiing 20 cm. Tiép d6 1a d&n chiing AT 03 dat 98,55 cm tang hon so véi d6i chiing la
16 cm. Sau d6 13 dén ching B14 dat 95,42 cm, BS 16 dat 85,4 cm.



Nhiém thuc nghiém vi khuan Pseudomonas solanaceum trén cy khoai tay.

K#&1 qua cho thay sau 45 ngdy nhiém ching Pseudomonas solanceum trén cay khoai tay vén
khong thady biéu hi¢n gay bénh trén cay khoai tay.

Bang 7: Két qua nhiém thuc nghiém ching Pseudomonas solaneceum trén cay khoai tay

Nhiém chiing Pseudomonas solaneceum Déi chimg (khong nhiém Pseudomonas
solaneceum )

Khong c6 biéu hién cia bénh Khoéng c6 biéu hién cia bénh

Tir két qua trén chiing t6i dé nghij cdn 1am thém thi nghiém d€ ¢6 két luan chinh xdc vé van
dé nay.




So d6 I: Quy trinh san xuit phan bén da ching trén nén than biin.( 4p dung cho ché pham
don chang va da chung)

Lén men sinh khéi cac ching
Vikhudn Azotobacter
chroococum AT19,
Azotobacter Bejerinski ATO3
va Bacillus polymyxa B14,
Bacillus subtilis BS 16 riéng 1é
trén hé théng 150 I/mé

l

Than bun, bot Ly tam loai nuéc, xir
photphorid, chit 1y sinh hoc
thai hitu co

N :

Chiéu xa 25 KGy |—_, " . «—— | NPK, cic khodng vi
' g PHOI TRON luong
Cac chit phu gia bao
quan khéic
A4
Dong goi

Sinh khéi cia vi sinh vat sau khi 1én men sinh khéi dugc Iy tam loai nudc,xi 1§ sinh hoc
sau d6 dugc phdi tron ti€p vdi chit mang 12 than ban , b3 sung thém cdc da vi lugng va mot s6
chat phu gia bao quan khic.
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Anh 1: Hié¢u qua cta phan bén da ching Azotobacter vinelandii AT19, Azotobacter bejerinsli
ATO3, Bacillus polymyxa Bl14, Bacillus subtilis B1516, nhidém hén hgp va don 1€ trén cay khoai
tay sau 1thiang.

Ghi chi: Tur trii sang phai:

Anh 1. Nhiém hén hop Azotobacter vinelandii AT19, Azotobacter bejerinsli ATO3, Bacillus
polymyxaBl4, Bacillus subtilis B1S16.

Anh 2. Azotobacter vinelandii AT19.

Anh 3. Azofobacter bejerinsli ATO3.

Anh 4. Bacillus subtilis B1S16.

Anh 5. Bacillus polymyxaBl4.

Anh 6. D6i ching. '

11



Anh 1: Hiéu qua clia phan bén da chling Azotobacter vinelandii AT19, Azotobacter bejerinsli
ATO3, Bacillus polymyxa B14, Bacillus subtilis B1S16, nhiém hén hop va don 1é trén cay khoai

tay sau 2 thing.
Ghi cha: Tir trai sang phai:
Anh 1. Bacillus polymyxa Bl14.
Anh 2. Nhiém hdn hop Azotobacter vinelandii AT19, Azotobacter bejerinsii AT03, Bacillus
polymyxaBl4, Bacillus subtilis B1S16.
Anh 3. D§i ching.
Anh 4. Azotobacter bejerinsti ATO3.
Anh 5. Bacillus subtilis B1S16.
Anh 6. Azotobacter vinelandii AT19.

12



AlOde \T 1y .
N BN 16+ Bi4

Anh 3: Hiéu qua cha phan bén da chiing Azotobacter vinelandii AT19, Azotobacter bejerinsii
AT03, Bacillus polymyxa B14, Bacillus subtilis B1S16, nhiém hdn hop va don 1& dén nang xuat cl
clia cay khoai tay.

Ghi chi: Tir trai sang phai:

Anh 1. Azotobacter bejerinsli ATO3.

Anh 2. Bacillus polymyxa B14.

Anh 3. D6i ching.

Anh4. Nhidm hén hop Azotobacter vinelandii AT19, Azotobacter bejerinsli ATO3, Bacillus
polymyxa B14, Bacillus subtilis B1S16.

Anh 5. Azotobacter vinelandii AT19.

Anh 6. Bacillus subtilis B1S16.

13



Anh 4: San xuat sinh khéi Azotobacter Bejerinski AT03, Bacillus polymyxa B4,
Azotobacter vinelandii AT19, Basillus susbtilis BS16 trén hé thong 1én men chim
suc khi 150 I/mé tai xuong thuc nghiém — Vién Cong nghé Sau thu hoach



IV KET LUAN.

Béng phuong phép 1én men chim suc khi trén hé th6ng lén men 150, va céc ky thuat sinh
hoc khédc dé tai da nghién citu va xay dung thanh cOng quy trinh sdn xu4t phan vi sinh ¢g dinh
Nito, phan giai lan, kich thich sinh truéng trén nén chét mang 13 than khir tring bang chiéu xa &
25000KGy.

Ch¢ pham da dam bao dugc mat do 1& bao 13 trén 10’ CFU/g sau 150 ngay bio quan
P tién hanh khao nghiém budc ddu trén ciy khoai tay. Cho thdy sy tang trudng rd rét vé
nang sudt.

Handingdy thdng nam 2002
Chu nhiém dé tai

TS. Nguyén Thuy Chau
Trudng Bé mon vi sinh
Vién Cong nghé Sau thu hoach

14



BO NONG NGHIEP & PHAT TRIEN NONG THON
VIEN DI TRUYEN NONG NGHIE

T

BAO CAO TONG KET
2001 - 2003

PéE tai phoi hop trong khudn khd dé tai KC.04.04:

Nghién cou hinh thédnh quy trinh san xuét phén bén vi sinh
vit da ching, ch¥c ndng cho cd chua quy mé
phdng thi nghiém

Ma sé:

\
Co quan chd tri dé tai KC.04.04: Vién Khoa hoc Ky thuat ndng nghiép
Don vj cha tri: Vién Di truyén néng nghiép
Chii nhiém dé tai:  TS. Nguyén Ngoc Cudng
Thai gian thu ¢ hién: 3 nam (2001-2003)

Ha N&i - 2004




NHUNG NGUGI THUC HIEN

Ho va tén Ca quan

Chu nhiém dé tai L . .
TS. Nguyén Ngoc Cudng Vién Di truyén ndng nghiép

Cén bé tham gia nghién cuu

1. Th S. L& Nhu Kiéu - (Vién DTNN)
2. CN. Do thi Thu Hang (Vien DTNN)
3. KS. Nguyén Thi Héng Hai (Vién DTNN)
4. KS. Pham Céng Minh (Vién DTNN)
5. KS. Tran Quang Minh (Vién DTNN)
8. KS. Nguyén Linh Chi (Vien DTNN)
7. CN. Cao Hé Thu Thuy (Vién DTNN)
8. KS, Nguy&n Thi H8ng Minh (Vién DTNN)

va mdt s6 can bd trong, ngoai Vién
khac
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TOM TAT

Phong Di truyén & Céng nghé vi sinh, Vién Di truyén néng nghiép da nghién
clu bénh héo xanh ca chua do R solanacearum tif nhitng nam 90 va tif nam 1996
da tap chung nghién cftu kha ning s dung vi sinh vat doi khang vi khudn R
solanacearum dé phong trr bénh héo xanh trong san xuat ca chua. Mgt trong
nhimg két qua ndi bat ma don vi thu ddc 1a da phan 1ap va xac dinh dugc vi tri phan
loai clia mét s6 chiing gdc, tiéu biéu 1& chling P monteilli 58 (vk 58) cb phd déi
khang R solanacearum rdng, hoat luc d6i khang manh tiém tang kha nang s& dung
dé san xuat ché phdm vsv phong trir bénh héo xanh trong thuc tién san xuéat rau
méu (ca chua, 6t, khoai tay,...). |

P& khang dinh kha n3ng st dung trong thuc tién phong trif bénh héo xanh
clia ché phdm VSV dira trén VSV d6i khang VKHX rat can c6 céc thong tin vé dac
diém tuong tac gilta cac vsv dai i(héng vGi cac vsv cd ich khac trong dat nhu nhoém
¢6 dinh N, khi quyén (tu do va cdng sinh), nhém phan gial 1an cham tan va nhém
san sinh cac chat kich thich sinh trudng thuc vat. Liéu vi sinh vat d6i khang VKHX
c6 tac dong cé hai Ién nhimg vsv chifc nang sdn cb trong mél trudng dat dan t6i
anh huéng xau dén sinh trudng va nang suat cay trong ?. Tham gia véi tu cach |a
mét dé tai nhanh cla dé tai cap nha nudc KC 04.04 chinh la mét co hoi dé bd sung
thém nhing théng tin nay. |

Trong 05 chidng “chiic nang” T‘lguc‘in gc KC 04.04 cé6 ching A.
chroococcum ATO3 va chiing KFL7 tuong (ng la nhing ching ¢6 dinh'N, tu do va
pgl cham tan dlén hinh (theo két qua kiém tra clia chang té1). Nghién citu dic dlém
tuong tac gitra cac chiing ddi khang VKHX vdi cac chdng chifc ning khi ciing phat
trién trén mot mal truding da phat hién 02 kiéu tudng tac gilta chiing: (c ché phat
trién hay Uc ché tang sinh t& bao va ic ch& thé hién chlc ning hay hoat tinh sinh
hoc (cd dinh N, tu do, pgt, san sinh chét kich thich sinh trudng thuc vat). Trong khi
chiing AT03 va da s cac ching c6 dinh N, tu do khac khéng chi dé dang hoa hop
véi cac ching ddi khang VKHX thudc chi Pseudomonas hay Bacillus ma con 1am

tang hoat iyc ddi khang clia nhimg chling nay thi ching pgl dlén hinh KFL7(RTL7?)
1



lai thudng bi cac chiing d8i khang kim ham phat trién ho#c c ché thé hién chirc
nang pgl cham tan. Cac tap hop ching hinh thanh tir cac vsv d6i khang VKHX va
cac chlng chifc nang nguén gdc khac nhau (KC 04.04 ho3c tir bd suu tap clia
Phong Di truyén & Céng nghé vi sinh, Vién Di truyén ndng nghiép) tuy cé thé hién
mot phan dic dlém da chlic nang invitro (cu thé & day la su déng thé hién hoat tinh
ddi khang VKHX va hoat tinh ¢ dinh N, khi quyén) va tuy c6 lam tang it nhiéu mét
hay mét s chi tiéu sinh trudng clia cay ca chua so véi ddi chimg nhung mirc do
tang trudng cling thudng khéng dat t6i modt su ting trudng c6 ¥ nghia ngay d mic
5%.

Pé vugt qua thuc t& nay, d€ co6 nhimg tap hgp vsv khéng chi thé hién dic
dlém da chirc nang invitro ma ¢ trong dléu kién nha kinh/nha ugi va ngoal dong
rudng tap thé nghién clru dé tal nhanh "Nghién ciru hinh thanh quy trinh san
xuat phan bén vsv da chling, chic ning cho ca chua quy mé phong thi
nghiém” chung t6i da déng thdi ti€n hanh mot cach ti€p can khac : tim cac t8 hop
vsv mong mudn trén co sé két hop gitra cac chliing déi khang VKHX dlén hinh vdi
nhém chiing "R” phan 1ap tr mau dat cd xuat x{ tir ving san xuét ca chua chuyén
canh ¢6 lich s nhiéu nam lién hau nhu khdng bi dich bénh héo xanh do R.
solanacearum phé hoai. Cac thuc nghiém khac nhau i invitro, d&n trong nha uéi
va ngoal déng rudng pham vi hep do tap thé nghién citu tién hanh da xac nhan hai
tap hop chiing VSV- P. monteilli 58 + R1 :RT va P. monteilli 58 + YR (ca 7 chling
R) 1a nhimg tap hgp VSV da cong dung: vira ¢d tac dung phong trir bénh héo xanh
vifa ting cudng sinh trudng cho cay ca chua va mét s6 cay tréng cb y nghia kinh t&
khac. |

Ché phdm VSV hinh thanh trén co s& cac tap hop chiing nay ciing ¢6 cac
céng dung nhu chinh ban than té bao cla cac t4p hop chiing. Ché& pham thu
nghiém pha ché& trén co sd t& bao cla 'tép hop P. monteilli 58 + R1+R7 va P.
monteilli 58 + YR va day chuyén cdng nghé khong ddi héi dau tu ban dau cao vé
thiét bi c6 tac dung lam gidm thiét hai d6i véi nang suét ca nhiéu gidng ca chua

—--san.xuat khi c6:ap lyc cGa bénh héo xanh.
2



Ngoai két qua kha quan vé khoa hoc céng nghé dé tal ciing gép phan dao
tao sau dai hoc/dai hoc va trau déi kha nang nghién cGu cho nhiéu can bd khoa hoc

tré.



1. GIOI THIEU CHUNG

1.1. Muc tiéu cua dé tai

Xay dung va phat trién céng nghé san xuét ché phdm vi sinh vat phong trur

bénh héo xanh do vi khudn (the bacterial wilt) da cong dung phuc vu san xuét ca

chua hang hoa dic biét 1a vu xuén - hé & cac tinh mién Bac.

1.2. Noi dung nghién ciru dé tai

¢ Theo dbi dién bién bénh do R. solanacearum & ca chua Xuan - hé tai dia

ban huyén Mé Linh - Vinh Phuc va viing ven thi xa Bic Ninh.

e Lua chon cac VSV lam déi tugng nghién clu.

» Tuong tac giira cac chiing nhoém ching

e Kha nang nhan nudi & san xuat ché pham, san phdm VSV ddi khang

» Danh gia tinh ning & cdng nang tap hgp chling invitro

« Tinh ning & cong nang cGa ché pham VSV ddi khang da tinh ning dai véi

ca chua quy mé nha kinh

 Xac dinh vi tri phan loai chiing VSV déi khang cht yéu

e Quy trinh nhan nudi & Quy cach ché bién ché phdm

1.3. Du kién san pham tao ra

Bang 1. Dy kién két qua cta dé tal (theo thuyét minh dé tal va hgp dong

nghién cuu)
TT No&i dung céng viéc San pham phai dat Ghi chu
1 | Phan 1ap bé sung VKHX , Cac ching VKHX
2 [Phan lap bdé sung vi khuan déi| Cac ching VKDK vdi
khang(VKBK) VKHX
3 | Phan Iap bd sung VSV khang nam hai | Cac ching VSV khang
ré ‘ .| n8m hai ré
4 | Phan lap VSV cb tac dung tich cuc !én | Cac ching VSV ¢b tac
cay trong dung tich cuc 1én cay
trong




(Tiép Bang 1)

1

2

3

5

Cdéng nghé san xuat ché pham/san
phdm VSV don/da chiing phong trir
bénh héo xanh va bénh ndm hai ré

cay trong

01 qui trinh
1 cébng bd (bai bao)
khoa hoc

Ché pham VSV don/da chiing phong

trir bénh héo xanh

1 ch& pham

Panh gia tic dung cla sdn pham
invitro va trong diéu kién nha I6i va

ddng rudng pham vi hep

S6 iéu lién quan dén
két qua danh gia

MGt s6 san pham khac:
» Bai bao khoa hoc
* Dao tao:

Céng bo/dang trén tap
chi
Dai hoc.va trén dai hoc




2. DIA PIEM, VAT LIEU VA PHUONG PHAP NGHIEN cUU
2.1. Dia diém

Vién Di truyén néng nghiép

Xa Tién Phong, huyén Mé Linh, Vinh Phic

Xa Vé Cudng, tinh Bac Ninh

M6t s6 co s& nghién cltu va (ng dung khac
2.2, Vat liéu

Céac nhém ching VSV phan 1ap trong qua trinh thuc hién dé tai, bao gém

- Nhém VSV d6i khang R. solanacearum gay héo xanh

- Nhém VSV déi khang P. cinamoni gy bénh Difa, va nhiéu nam gay bénh
cay tréng do TS. Nguyén Thi Li, Vién Bao vé thyc vat va khoa Nong hoc, Pai hoc
Nong nghiép | Ha No&i cung cap.

- Nhém R solanacearum gay bénh v@i cac th{ sinh hoc khac nhau

'Chiing vi khudn d5i khang Pseudomonas monteillii 58, P. cepacia 44(2) do
phong DT va CNVS Vién DTNN phén lap va da phéi hgp cing 2 phong thi nghiém
tai Nhat va Birc g8 nhan dang, phan loai nhd giai trinh toan bo gen ARN riboxom
168.

Céc gidng ca chua thir nghiém: VL0, Cgs, Pm,'HP?, CCCN-H1(ca chua
chiu nhiét H1), Trang Néng, Hai Mii Tén, VL 2700.

Cac mau dat canh tac chuyén canh ?:a chua, luadn canh v4i cdy mau va luan
canh vdi lGa: Mé Linh (Vinh Phic), Vinh Bao, An Lao (Hai Phong), Gia Léc, T Ky
(Hai Duong) , va:

Céc hod chét can thiét cho viéc nghién citu cha dé tai.

2.3. Phuong phap

a. Phuong phap danh gia tadc déng cla cac nhén t6 sinh hoc, phi sinh hoc 1én ndy
mam sinh trudng va nang suét cay trong |

b. Danh gia phd, hoat luc va quan hé vGi cay trdng cla nhom VSV déi khang va
nhém VSV tac dong tich cuc I&n sinh trudng, ning suét cay trdng invitro va quy mé
nha lugi.



c. Nghién cifu quan hé tuong tac gilra VSV déi khang vdi cac VSV tac dong ducng
tinh lén cay trdng khac |
d. Nhan dang vi khudn nhd phong phap VSV truyén théng va nhd giai trinh chubi
nucleotit ctia gen

Cac phuong phap nay da mé ta chi tiét trong cac cong bé cla tap thé tac gia
liét ké G trang cudi bao céo nay.



3. KET QUA KHOA HOC CONG NGHE
3.1. Két qua chung theo ké& hoach

Bang 2. Tong hop két qua thuc hién ké hoach 3 ndm cla dé tai

TT

1

wi

Noldung  1BANVI| o phdm phai dat | K&t qua thyc hign | Ut Ke
cong viéc do hoach
Bdsung, Idm | Nhém |04 nhom: 4 0
| phong pht B6 { chiic | 1/ Nhém d6i khang
suu tdp ching | nang {VKHX
VSV g6c phuc 2/ Nhém d6i khéng
vu dé tai nam hai ré
3/Nhém tac dung tich
cufc 1&n cay trong, va
! 4/ Nhém VSV gay
bénh héo xanh
Hinh thanh tap | S& tap | it nhat 01 tap hop “» 02 tap hop thod 0
hgp chang hap | vira d&i khang VKHX | man doi hdi théng ke
‘ déng thai thé hién hoc
mét/mot sd chic » Nhiéu tap hop khac
nang mong mudn can hoan thién dé
khéc thoa man thdng ké
hoc
'San pham VSV [ Nhém | 02sdnphdmtong |03 nhém déi khang | 01
phong trif héo dsi | (mg02nhémddi | trung tAm: Nhém
xanh do vi khang khang trung tam: 1/ Nhém R dai
khudn trung | 1/ Nhém Baclllus, va | 2/ Nhém dya trén P. | khang
tam | 2/ Nhém monteilli VK 58 . ttrung
Pseudomonas 3/ nhém Bacillus | tam
Xay dung quy | Loai | 1 0
trinh céng nghé | (quy 1 loai:
mo) 1/ QT quy md PTN
QT .
| Nhan nuéi sinh | S6 liéu 1-2 4 | 2-3bai
khdi va danh khoa - bao
gia tac dung hoc
san pham VSV | (BCKH
da chiing, chirc )
nang




3.1.1. Lua chon cdc ching vsv géc sirdung trong nghién cuu

Bang 3. VSV géc sir dung trong nghién clru nay va va hoat tinh hiru ich cla

ching
Poi khang DKﬁnam Phan gidi lan cham CD.N.IEG tt_:ndo Kich thich
Ky higu VKHX bénh tan {Phat trién trén MT STTV
chﬁn'g Ca chua (PPAI (D-d; mm) Ashby) Trong 8ng
(KB/ml : D- | baotur: D-d; Lan1 Lan1 s
Lin 4 Lin>4 nghiém
d; mm) mm)
vk58 ++ (8 mm) R - Hmoe | Evan
PS 15
B1
B7
R8
AT03 - . . ] K
AT19 . . . - .
AT34 . - + .
Ag15 - . - -
KFLT - +(3mm) | +(moc) - .
B1 ., - ++ (3 mm) - -
B7 - +*+ - -
. 3mm
G3 - ++ - -
2mm
G5 - ++ - -
2 mm
G9 . ++ {2 mm) " - -
c4 + yéu - + (ax) + {moc)
VT81 - + - + {ax) + (ax)
DHRA1 - + + (ax) + (ax)
DH*2 - - +(moc) | +(yéu)
R1 - - + moc -
R2 - - + (ax) -
R3 . - +{moc) | +(yéu)
R5 - - + (ax) -
R6 - - -
R7 - - -
R8 -+ + + | 5
3Imm 3 mm (ma) R




Chu thich. "Ax": Axit hoa mél trudng: "Moc”, "Y&u", "M3 ": Nhan xét cam quan bd
sung vé mic dé phat trién: phat trién & mic gianh gidi gilia phat tri€n va khéng phat
trién.

Nhan xét. C6 nhiéu ching phan 1ap tir ty nhién da la nhimg chdng da chirc nang rdi
nhu : vk 58 (dk VKHX, ¢6 dinh N, tif do), R8 (dk VKHX, pgl cham tan va cd dinh N,
tu do),...

3.1.2. Pdc diém tong tdc va hinh thanh tdp hop chung

3.1.2.1. Canh tranh tang mat d6 quan thé t&€ bao

a/ Gilra vk 58 v8i PS 15 va nhém cac ching "R”

Bang 4. Kha ning cung phat trién gitta ching vk 58 véi chling PS15 va nhém
chiing “R” (P% C&y vach; MT: KB)

10

-

Chiing ciy sau Chung cdy tréc: VK 58 & cac mat dd khac nhau
(MUc do phat trién: (mic dd phat trién thé hién bling s& Igng cac dau " +*
-—~,—-=hodc -) +++; ++ ho3c +)

- . - Hé s& pha loang (lan
Ky hiéu Hé s hoa loang 10 T g (lan) 5
1 2 3 4 5
10 + - +- —
PS 15 10 P T 7
10? +4- +- +-
10 #++ (R] dirt) -
R1 10? 4+ + - —
10° 4 +- ___
10 + - - -+
R2 102 +4- - 4
10° + 4 - 4. + -
10 + - + - + .
R3 102 ‘- o T
10° + - +- 1.
10 + - +- +-
RS 102 ¥ ¥ s
10° +- , - +-




(tiép Bang 4)

10 ++ - -+ : Phdl 1én
R6 10? +++ (R6 d(tt) + - -+

10° +++ (R6 dirt) -+ -t

1 2 3 4 5

10 + - + - + -
R7 102 +- + - ¥ -

10° +- + - + -

10 i =i —
R8 10? —+ -+ -+

10° +- +- -+

Chu thich.

(+++): mic do phat trién t5t nhat cla vk 58, giam dan tdi cac mifc: ++

va

(- - - ):mic d6 phat trién t6t nhat cdia nhém R, va PS 15 gidm dan t6i

cac mdc - -, -

(+-): khi 2 vét cdy can bang, cb cac khuan lac xen ké clng phat trién.

(- - +): khi chlng thudc nhém "R” phat trién t6t han chiing vk58.
(+ + -): khi chling 58 phat trién t6t hon chiing thuéc nhém "R”.

Nhéan xet:

- Nhin chung giita 58 va nhém "R” khéng d6i khang tao vong, tuy R6, R1 va
PS 15 bi vk 58 1an at & cac mic do khac nhau

- C3p 58 va R6: R6 cdy sau, vach cay bi dit khi di qua vét cdy vk58. Vay ¢

thé néu nudi Iac chung 58 va R6 thi 58 s& phat trién t6t hon vé s& lugng. Con dé
khang dinh réng R6 gilp 58 tang hoat tinh ddi khang han so véi khi khong c6 R6
két qua cho thay trén mdi truéng KB tap hgp vk 58 va R6 cho vong dbi khang i6n

hon don chlng vk 58 trén nén VKHX noi déc.

- Nhém 58 va R8 thi R8 sé& phat trién 1dn at, néu nudi chung & cling mat do
58 sé& khong cach tranh dugc vé s6 lugng t& bao so vdi R8. Dléu nay da dude xac
nhan khi nuéi 1ac chung hai ching nay)

11




b/ Gilta cac chiing cing nhém R vdi nhau
Bang 5. Cac chiing cing thudéc nhém “R” (trir R6) déu khong (rc ch& phat
trién 1an nhau (MT: KB, P% nudi Ian Iot trén clng mét vi tri cda méi trusng dinh

dudng)

Chung chiu tac déng (tham vi khu&n trén md! trudng thach)

R1 R2 R3 R5 R7 R8 B1 BS 87

R1 | - . . . . A .

o R2 | - - . - - - - - -
& —

5 (o - T
"%
o>

% R5 - - - - - - - + -
53
[ =

© R7 - - - - - - - - -

R8 - - - - - - + ++ +

Chu thich. "-": Chlng tac déng khong him ham phat trién chlng chiu tac déng; "+

": Chang tac déng him ham phat trién ching chiu tac déng
¢/ Gilta vk58, R8, B1 vdi cac chiing chic nang khac
Bang 6. Tudng tac doi khang giira vsv doi khang VKHX: R8, VK 58, B1 va mot

s8 ching chirc ning

Chung tac dong

Vvk58

R

E

Chiing chiu tac dong

REd

16C

17C

16H

12



Nhan xét: _ _

e Chiing R8 va vk 58 khong (¢ ché phat trién cac ching chirc nang da lya
chon

s Chiing B1 Uc ché ching 16H (cd dinh N, tu do, tac ddng dong tinh 1&n mot
chi tidu phat trién cay ca chua non), chiing KFL7 (nhan tir Phong vi sinh vat dét,
Vién Cong nghé sinh hoc va |a chiing pgl cham tan t6t) ca ching G1 (¢ ché ndm
bénh).
d/ Giita cac ching cang c6 nguén géc tir KC.04.04
Bang 7. Dac diém tac dong Ién phat trién gilta cac ching cung ngudn gdc tir
KC.04.04 (MT: KB, P2 nudi lan lugt trén cung mét vi tri cia moi trudng dinh dudng;
Minh-H)

Ching chiu Chiing tac dong

tac dong ATO3 AT19 AT34 Ag15 KFL7
ATO3 + +yéu - ++5
AT19 - - - -
AT34 - - - -
Ag15 - - ++ 3 mm +
KFL7 - - - -

Chau thich.
+ - B6i khang yéu ( K.thdc vong d6i khang = K.thudc diém tran)

++ : BGi khang manh( K.thdc vong déi khang > K.thubc diém tran)

- : Khong déi khang ( Nén moc pht 1&én hoan toan)
3.1.2.2. Kim ham/tang cdng 01/ nhiéu hoat tinh sinh hoc

PS 15 kim ham hoat tinh phan giai lan cham tan cla ching KFL7

Céc ching dk va cac chlng c6 dinh N, tu do thdng bé trg cho nhau dan tdi
lam tang hoat luc d6i khang (Bang...; ching AT03 lam tang hoat tinh ddi khang cla
chiing PS15)

13




3.1.3. Hinh thanh cédc tdp hop da chut nédng lam co so san xuit phan bon vsv

da chung, chiic ndng

Bang 8. Mt so tap hop vsv li thuyét va tinh ning & coéng ndng du kién chinh

4 -
cua chling

| Thanh phén don Tinh nng & cdng nang du kién
gﬂgs chung ciatap | Hoatlyc [, "\~ I Hoatlyc [ Kich |Chu thich |
R hop dkVKHX dil:]h N phan giai 1an| thich
(%)... "% | chamtan ... | STTV
i1 88 “Re B e — S |
(MinhH): | ATO3 (16H)
| TH, |58-B1-RFL7- o cer es
(MinhH): | AT34 - Ag 15 |
TH, | PS15-AT34- ‘
(MinhB -} AG15-RTL, ++ +++ ++
Hang):
" TH, |B,-R5-AT03- i - - -
(Minh B):| AT19-RTL7
" TH, |(58-16H-17H - . rees . )
(Hang) | ATO3 - AT19)

3.1.4. Ddnh gid hoat tinh, hoat luc cua cdc tdp hop chung da thanh lap

3.1.4.1 Panh gia tap hop chdng/ don ching invitro
a/ M6t sé thi du minh hoa (Béng 9)

4

14




Bang 9. Anh hudng 1&n hoat luc dk VKHX cla céc td hdp chiing c6 ngudn goc
tir KC.04.04 (P?: ddng phat trién, MT: KB)

. + Oi 4 -

TH,: PS15 DOIKhaNg | 11y . B, + ATO3 + AT19+ | DGi khang VT,
AG15+ AT34 + VT, R.+RLT (D-d; mm)
RLT, (B-d; mm) i ’ ’
=TT 4 B, 10

~ PS15+AT34 4 B; + ATO3 20
" PS15+ AG15 +
+ +R. +
o 4 B, + ATO3 + R, + RLT; 15
ST 5 3 4
PS15+AG15 + 4 B, + AT03 + AT19 + RLT, 15
RLT,
T3 7 3 B, + ATO3 + AT19 + R, 15
TPS15 ¥ AG15 + 10 (=ddi chiing
10 B, +AT19+ R, + RLT
AT34 + RLT, ’ ’ ' B1)
- B; + ATO3 + AT19 + Rg + 20
RLT,

Nhan xét. Cac t6 hgp thanh lap tr 05 chiing ngudn goc KC.04.04 1am tang hoat luc

dk ctia ching B7 (irir t8 hop "AT19 + R + RLT,” thé hién tac déng trung tinh) nh-

ung thé hién tac dong trung tinh 1én hoat‘IL_rc chling PS15.

Bang 10. Hoat luc ddi khang VKHX VT, ciia mdt s tap hgp ching VSV
(Chliing VKHX VT, phan lap tr mau thu & Thanh Hoa; MT:KB)

Ban ching/ tap hgp

Hoat luc d6i khang (D-d; mm)

chiing Ngay 1 Ngay 2 Ngay 6
B, 5 5 0
B,+AT03 , 15 15 10
B,+ATO3+AT19+RLT, 10 10 10
B,+AT03+AT19+R} 0 0 0
B,+AT03+ RLT, 5y 0 0

15




(Ti€p Bang 10)

1 2 3 4
' 14

PS15 14 14 (vdng hoi duc)
16

16 6

PS15+AT34 | 1 (vdng hei uc)
5 5 0
5 5 5

Chu thich.
e D6i v8i PGL chon ching RLT, lam d6i ching cho muc : +++(D-d =4mm);

++ D-d=<3mm;
+: Vong (c ché& phét trién chi trong pham vi diém céay té bao
e C& dinh nito tu do chon 2 chiing
ATO03 (D6i vdi hdn hgp H,2) cho mifc: +++
(AT34 (DS voi hén hop H,2) cho mic ; +++
e Céc ching doi khang héo xanh chon
Ps,s (B6i vai hén hgp H,?) cho mifc ; +++
B, (B4i v&i hén hop H,?) cho mic; +++
Chi d&i khang trong pham vi §1ém cay t& bao : +
Nhan xét: ‘
» D4i voi ching B7 )
Tap hgp cac chiing ngudn géc tr KC 04.04 khdong anh hudng tiéu cuc lén
-hoat luc ddi khang cla ching B7 (khong lam gidm hoat luc). Riéng chiing AT03
lam téng 3 1an hoat luc §6i khang VKHX cla ctia ching B7
Ching R5 (tach tif mau dat thu thap tir ving chuyén canh c6 lich st khéng
nhiém bénh héo xanh) kim ham manh koat luc d6i khang cGa ching B7
« DGI vdi ching PS15: .
AT34 (ngudn goc KC 04.04, cd dinh N, tu do khéng dién hinh) da t3ng cuding
chut it trong khi ching AG15 (chling choc nang khac cling nguén géc KC 04.04) da
lam giam hoat luc dk VKHX cia chiing PS15, ngoai ra:

16
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« Chlng R6 tang cudng hoat luc dk VKHX cida chiing VK 58

3.1.4.2. Tuyén chon tap hdp vsv va mot s6 uu viét cha ching (so vdi dan chlng)

Bang 11. Téng hop tinh ning & cdng ning cGa mdt s3 tap hogp giita P
monteilli 58 (VK 58) vdi cac ching thudc nhém “R” hodc cbé ngudn goc tir
KC.04.04. invitro (so v&i don chling)

Thanh phan don Hoat luc
I Hoat luc - R
chung cua tap ) Hoat luc co6| phan giai
Ky hiéu hg dkVKHX dinh N lan cham
N °P (%) Hn T ; Cha thich
tap hop tan
... 50 vdi don chung in vitro
" TH, |vk58-R8-B1- +100 | Tuong du- [ Tuong du-
(MinhH): | ATO3 (16H) ong ong
TH, |vk58-B1-RFL7-| Tongd- | Tudng d- 100 —» 0
(MinhH):| AT34 - AG 15 ang uang
THy, | PS15-AT34-
T -
(MinhB-| AG15-RTL, | +100 Hongd- | 5050
uong
Hang):
TR TRE - = - R
TH, ;- R5-AT03 +150 uong d - 100
(Minh B):| AT19-RTL7 uong
TH, 58 -16H - 17H - +50 Tuong d- _ 100
(Hang) ATO3 - AT19 uong

al Hoat luc dsi khang
Bang 12. So sanh hoat luc d&i khang VKHX invitro ctia tap hgp va cla ching
don (nudi nhiéu thé hé trén thach khoang(TK) & KB; VKHX: VT,)

4

Ky hiéu tap Hoat luc ddi khang VT sau céac ldn cdy chuyén (D-d; mm)
hop/ don Lan Lan2 Lan3 Land
chling 1(KB) (TK +KB) (TK +KB) (TK +KB)
— T = = =
PS15 10 8 10 10
i TH, 20 17 17 15
g p 5 s 2

‘ 17..




Chu thich (Bang 12). Cac mau cdy dudc theo doi trong 3 ngay sau dé ghi lai két

qua
Nhén xét:

Hoat luc cda tap hdp manh hon tuy mirc dé trdi c6 xu hudng gidm dan theo
thdi gian

B/ Phd dbi khang ciia tap hop so véi don chiing
Bang 13. So sanh phd hoat luc d&i khiang VKHX invitro cluia tap hgp va clia
ching don (nudi 2 ngay trén KB; VKHX: ching VT,)

Cap sosanh TH, & cap so sanh TH, & B,

VKHX PS15 Hoat luc (D-d; mm)
Hoat luc (D-d; mm)

Ky hiéu | Ngudn géc TH, PS15 TH, B, |
" VT, | Vinh phuc 14 10 20 | 14
"~ VTs | Nghéan 10 8 13

' SBR | Sécson 14 | 10 16 o
~ SB2 | Sbcson 6 4 R:B )
e g = 5 B m

3.1.5. Danh gid tdp hop chung trong diéu kién nha ludi & déng ruéng pham vi
hep |
Bang 14. Tac dung Ién sinh trudng ca‘chua cia nhém ching R (R1, R2,..., R8)

va ty & s&ng sét khi ¢é ap luc bénh héo xanh

T8 hop VSV Gidngca |Ty Ie Sfiflg (°'/o) so Chi tife'u Tét trién
chua v@i doi chimg So vGi doi chimg
| Trang Néng + 60® (Sig.) | o
~ KC (ALT) KTL{+89; Sig) |
VL 2700 KR (+04: ng)
TR - CT (+17; Sig)
| +28 (Sig.)(ALC) _ N
Hai mdi tén CT(+12; S|.g)
DR (+49; Sig)
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(Tiép Bang 14)
¥ R khuyét R1

¥ R khuyét R2

¥ R khuyét R3

¥ R khuyét R6

¥ R khuyét R7

B

| Hai mii tén

¥ R khuyét R5

£ Rkhuyét R8 |

KTLR (+54; Sig)

DR (+10, Sig)

Hai mii tén

KTLR(+34; Sig)

CT(+6; Sig)
DR(+16; Sig)

Hai mﬁi tén

TLT(+ 46; Sig)
CT (+13; Sig)
DR (+25; Sig)

Hai mi tén

TLT(+ 67; Sig)
CT(+17; Sig)

Hai mi tén

"Haimiitén | .

KTLR(+19; Sig)

Hai mi tén

KTLR (+38; Sig) |

Bang 15. Tac dung lam ting ty 1é sdng so6t khi cé ap luc bénh héo xanh cia

cac tap hdp ching cé P monteilli 58 trong diéu kién nha Iuéi

ching VSV

Ky hiéu ching/tap hgp

. Gidng ca chua

Ty 18 sdng (%)

1

2

3

B3 sung ché pham VSV vao dat trang cay

VK 58 va R1, R7

Trang Nong

+ 58 (Sig.)

VL 2700

+33 (Sig.)

ATO3)

VK 58 + ¥ R
Ca chua (DA-15) + 67,0 (Sig.)
VK 58 va ATO3 . Haimitén *+20
Trang Néng +18

VK 58, Hai mi tén +19
16H, 17H va AT03 Trang Nong +22
VK58 va o "ién rau” +18
R1, R7, R8, B1, AT19,

- VL 2700 + 34
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3.1.6. Quy trinh nhén nudi tip hop vsv sdn xuadt ché pham vsv phong trirbénh
HXVK da tinh ndng trong thiét bj tu tao
3.1.6.1. Quy trinh nhan nuéi:
So d6 1. Quy trinh san xuit ch& phdm VSV doi khang & tac déng tich cuc lén
cay trong (quy mod phong thi nghiém)

Gifng cap 1
(3-5%)

{

Gidng cap 2
(10 %)

v

Nhan nudi
1283007 O3

v

PHUN LEN
CHAT MANG 1

— T~

PHUN LEN
CHAT MANG
2

. CHE PHAM
DANG LONG

4

SAY KHO l

. (£35°0)

g

BAO QUAN VA

SUDUNG

<

'

CHE PHAM
DANG RAN

Tinh ndng cdng nghé cla quy trinh. Mat do VSV géc cila ché pham:

> 2.10 8 t& bao/g(ml)

20
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MOI TRONG
NHAN NUOI

i

CHE PHAM

DANG
LONG




Anh 1 . Dung cu nhan nudi t& bao vi khudn
phuc vu quy trinh quy m6 phong thi nghiém

3.1.6.2. Bong thai pH trong qua trinh nhan nudi

D =NWLEND~NEOO
|
|

ﬁi
; o
I.I
i
i
1
1
I
|
|
|
o
i
I
+*
o0
- -
N -
[

Hinh 1. Su bién d&i pH cla dich 1én men HHVK phéng trif

R.solanacearum theo thdi gian
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3.1.7. Ché bién ché phdm vsv phong trir VKHX & tdng cuong sinh trudng ding
cho ca chua

3.1.7.1. Cong thic thanh phan ciia ché phim

Bang 16. Kich thudc véng ddi khang cua tip hgp ching VK 58 & R1, R7 trén

nén chat mang la than ban khir triing d&i véi chiing VK gay bénh héo xanh

Thai . kinh vong déi khang (cm) -
gian CT 1 B8 ) CT3 . ;;f-i,:-f: _
1l TN (TP:I, vi (TH vi khuan‘& (TH vi khuan‘ & | (THvi kt'auan & than
(nga khuan & than bun-diéu | than bt‘m-diéfx bﬁn-diéu hoa pH -
than bun) hoa pH) hoa pH -Nguodn Nguodn vitamin-
y) vitamin) Ngudn N)
1 0 2.4 /]
4 0 1,6 m
7 0 1,5
12 0 1,5 B
17 0 1,0 ]
30 0 08 | b 5]

Nhén xét. qua két qué & Bang 15 chung ta thay:

G CT2 : Sau khi can biing pH ciia than biin thi hoat Iyc d6i khang 13 16n nhit,
tuy nhién tinh 8n dinh clia hoat luc chi kéo dai duge 7 ngay va gidm dan hoat tinh &
nhimg thdi gian sau

3 CT4 : M3c du hoat ivc d6i khér;g khdng 16n bang CT2 nhng van duy ti ddc
. tinh d8i khang sau 30 ngay theo ddi thi nghiém. Didu nay chiing té tap hgp VSV van
c6 thé tdn tai va phat trién t6t, tuy nhién nhugc diém clia chat mang nay Ia can phai
vo tring tuyét dai va than bin khdng co tinh 8n dinh, cac thanh phan tap chat va hé
vi sinh vat rat phirc tap, diéu nay c6 thé chi phéi dén sy tn tai lau dai cla tap hop
da ching, da chiic nang.



3.1.7.2. Banh gia tinh nang & cdng n3ng clia ché phdm VK 58 & R1,R7va VK 58 & TR
Bang 17. Tac dung tdng hop ddi v6i ca chua clia cac ché@ phdm VSV phéng
trir héo xanh da tinh nang dua trén t3 hgp giira P. monteilli 58 v8i nhém

ching “R” trong diéu kién nha lugi va déng rudng

e Ty 18 s6ng (%)| Chi tidu sinh tr-
Ky hiéu chung/tap hop o . yie sc'J-n g-!.ﬁa) -,l ey 's.ln are )
” Giong ca chua so vai doi ong vai doi
chung VSV . .
chung chimg
1 2 3 5
B3 sung ché pham VSV vao goc cay non
VK 58 va
T o + ig. + ig.
R1.R7 rang Néng 50 (Sig.) 58 (Sig.)
i KTL (+ 216; Sig.)/
Vv + .
VK 58 + 3 R VL2700 30 (519) ot (4 38; sig)
Cachua (DA-15) | + 50,0 (Sig.)

Cha thich. "KTL": Kich thugc 1a; "CT": Cao than
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3.2. Cac két qua khac cua dé tal

3.2.1. Cdc céng trinh duoc dé tai hd tro kinh phi (toan bé hodc mét phén) da
hodc sé céng bd trong nam 2004

a. Ba cong bé

1. L& Nhu Kiéu, Nguy&n Ngoc Cuding, Bao Thi Thu Hang, Hoang Hoa Long,
Vi Bich Hau. Nghién c(iu vi khudn R. solanacearrum gay bénh héo xanh ca chua 4
mién Bac Viét Nam va phuong phap chan doan nhanh. K&t qua nghién cuu khoa
hoc- Vién Di truyén ndng nghiép - 2000-2001, tr. 107-116. |

2. Lé Nhu Kiéu, Dao Thi Thu Hang, Hoang Hoa Long, Vii Bich Hau, Nguy&n
Ngoc Cudng. Vi khuan gay bénh héo xanh ca chua va vi sinh vat déi khang. Két
qua nghién ctru khoa hoc - Vién Di truyén ndng nghiép 2000 — 2001, tr. 117-124.

3. L& Nhu Kiéu, Dao Thi Thu Hang, Hoang Hoa Long, Vi Bich Hau, Nguyén
Thi Héng Hai, Nguyén Ngoc Cudng. Nghién cdu va thlf nghiém ché phadm vi sinh
vat ddi khang vi khudn Ralstonia solanacearum gay bénh héo xanh ca chua. Ho/
thao bénh cay va sinh hoc phan tr. Nha xuat ban néng nghiép TP. H6 Chi Minh, 06
- 2002, tr. 55-58.

4. Hoang Hoa Long, L& Nhu Kidu, Pao Thi Thu Hang, Vi Bich Hau, Nguyén
thi Hong Hai, Nguyén Ngoc Cudng. Giam dinh vi khudn Ralstonia solanacearum
bing ky thuat nhan gen PCR (Polymerase chain reaction). Hoi thdo bénh céy va
sinh hoc phéan tr. Nha xuét ban néng nghiép TP. H6 Chi Minh, 06 - 2002, tr. 41-43.

5. Lé Nhu Kiéu, Bao Thi Thu Hang, Nguyén Ngoc Cudng. Si dung ky thuat
“mién dich enzim (ELISA) d& xac dinh mat do vi khudn Ralstonia solanacearum ndi
md gay bénh héo xanh (bacterial wilt) ca chua. Tap chi Khoa hoc va Céng nghé.
Tap 41, s6 4, 2003, tr. 16-21.

6. L& Nhu Kiéu, Nguyén Ngoc Cudng, Shin san Ichi lto. Phan tich ADN cia
moét s6 chiing vi khudn d&i khang véi vi khudn gay bénh héo xanh ca chua. Tap chi
Céng Nghé Sinh hoc. Tap 1, s6 1, 2003, tr. 79 - 84.



7. Lé Nhu Kiéu, Nguyén Ngoc Cudng, Shin san Ichi lto. Xac dinh vi tri phan
loai vi khudn ddi khang vdi vi kgudn R. solanacearum gay bénh héo xanh c¢a chua.
Théng tin Cong nghé Sinh hoc ing dung. S6 2+3, 2003, tr. 32-35.

8. Lé Nhu Kiéu, Nguyén Ngoc Cudng. SU dung cac cip primer khac nhau
trong phan nhém vi khudn R. solanacearum thanh cac biovar. Théng tin Céng
nghé Sinh hoc tng dung. S6 2+3, 2003, tr. 46-50.

9. L& Nhu Kiéu, Nguyén Ngoc Cudng. Phat hién biovar 1 va 5 trong quan thé.
vi khudn Ralstonia solanacearum gay bénh héo xanh ca chua & Viét nam.
Proceedings HGi nghi Céng nghé Sinh hoc toan quéc, 12- 2003. tr. 97-100.

‘ 10. Dao Thi Thu Hang, Pham Céng Minh, L& Nhu Kiéu va Nguydn Ngoc
Cudng. Thi nghiém ché phdm vi khudn d6i khang Pseudomonas monteillii 58
phong trir bénh héo xanh ca chua quy md nha |ubi. Proceedings HOi nghi Cong
nghé Sinh hoc toan quéc, 12- 2003. tr. 234-237.

b. Cac bai bao da hoan thanh sé cong bé trong ndm 2004-2005

1. Bao Thi Thu Hang,.... vd TS .NN Cuong. VSV phéng trlif bénh héo xanh vi
khudn (the bacterial wiit) va cb tac dung tich cuc 1én cdy ca chua: Tac dong cla
chiing P. monteilli 58 & dang don 1& va hdn hdp

2. Nguyén Thi Héng Héi., Nguyén Linh Chi, Trinh Thi Thu Ha va TS.
NNCudng. Tuyén chon tap hop VSV c¢6 tac dung tich cuc lén sinh trudng va kha
nang khang bénh héo xanh cay tréng

3. Pham Céng Minh, Tran Quang Minh, Cao H6 Thu Thuy va TS. NN Cudng.

'Quy trinh nhan nudi tap hop chiing VSV phéng trir bénh héo xanh vi khuén (the

bacterial wilt) va cé tac dung tich cuc 1&n cay trong

4. Pham Céng Minh, L& Nhu Kiéu, Nguyén Thi Héng Minh, Pham Céng
Minh.. Nguyén Linh Chi, Bao Thi Thu Hang, Nguyén Thi Hdng Hai Cao H6 Thu
Thuy va TS. NN Cudng.. Thr nghiém ch& pham VSV phong trif bénh héo xanh ca
chua ngoai dong rudng

5. Nguyén Thi Hong Hai, Nguyén Linh Chi va NN Cudng. Nam néi sinh & mot
s6 gibng cd va tiém ning (ng dung thuc tién’
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3.2.2. Két qud dao tao duvc dé tai hd tro mét phan kinh phi
- Tién s1: 01
- Thac si: 02
- Clrnhan va ky su: 05

g



vy

4. KET LUAN, TON TA! VA KIEN NGHI
4.1. Két ludn ‘

Trong 3 nam (2001- 2003) dé tai da trién khai dung theo cac ndi dung da dé
ra, san pham & hau hét cac ndi dung chinh déu dam bao hodc vuct so vai ké
hoach.

1. T& 03 nhém vi sinh vat chinh la nhém déi khang VKHX va nhém céc ching "R”
tac dong duong tinh {&n sinh trudng cdy trong do Phong Di truyén & Cdng nghé vi .
sinh, Vién Di truyén néng nghiép phan lap, suu tap va 05 ching do chii nhigm dé
tal KC 04.04 hoac chl nhiém mét trong cac dé tal nhanh tham gia dé tal KC 04.04
cung cap da nghién clu dac dlém tuong tac gilta chlng iam co sé hinh thanh cac
tap hop va t8 hop VSV dé san xuat ché phdm vsv phong trif bénh héo xanh ca chua
do R. solanacearum da cdng dung (tinh nang). Trong s& nhiéu tap hop vsv lam ting
ty lé séng sot ciing nhu tdc d6 sinh trudng cay ca chua 02 ché pham VK 58 -R1- R7
va VK 58 + TR d3 lam tang rat dang k& ca 02 chi tiéu - ty 1& séng s6t khi co ap luc
bénh héo xanh va ting cudng phat trién cay ca chua - d mic y nghia 5 %. -

2. Pa xay dung thanh cong quy trinh céng nghé quy mé phong thi nghiém dé san
xuat ché pham vsv phong chéng VKHX dang rén da tinh ning. Quy trinh thudc loai
w.ig Nghé thich tng va c6 thé thuc hién kha thi tai cac co s& ing dung ché& phdm
c6 mirc @6 dau tu khiém tén gianh cho trang thiét bi.

3. Chiing vi khudn d8i khang chinh trong ch& phdm da dudc xac dinh 1a dai dién

_cha loai P. monteilii nhg két hgp nhiéu phudng phap nhan dang, phan ioai vsv khac

nhau va da dudc dang ky tai ngan hang dir liéu ADN Nhat Ban dudi ma sé déng ky
"AB 114205".
4.2. Tén tai

Con mot lugng kha 16n cac tap hgp chiing VSV da choc ning ¢6 thé sif dung

trong Néng nghiép & Bao vé thuc vat van chua dgc danh gia tac dung va hiéu qua
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4.3. Kién nghj
Dé nghi Hoi déng cong nhan quy trinh [a mat tién bd ky thuat trong san xuat
ché& pham vsv phong trir bénh héo xanh do vk R. solanacearum & tang cudng sinh

trudng cay ca chua quy mé phong thi nghiém.
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5. KINH PHI BE TAL
Téng kinh phi da quyét toan: 115 triéu déng, trong d6:
o Nam 2001: 25 triéu déng
» N&m 2002: 70 triéu déng
e Nam 2003: 20 triéu déng

Ha Ngi, ngay 11 thang 8 nam 2004

Co quan chu tri dé tai

Chu nhiém dé tai, duy an Ké toan trudng Tha trudéng
(Ho tén, chitky) ¢d quan cha tri dé tai, cd quan ch tri dé tai,

du an du an
(Ho tén, chir ky) ' ky, déng dau)

5| e

L
TS. Nguyén Ngoc Cudng | . VG Thi Huan 65,156 Ta e @w/, c@ })
Co quan chl quan
Vién Khoa hoc Ky thuat Ban chid nhiém chuong trinh

nong nghiép KC.04.04
ol
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