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SUMMARY

Study on using micro-organism preparation to improve yield and quality
and mitigate bacterial wilt disease, rotten fruits of hot chilli

Control of bacterial and fungal wilt and soft rot of pepper are very complex. There are no favorable
methods to control these diseases until now. Agrochemicals have been applied to control these diseases.
However, this method can only be considered as a temporary method. In addition, agrochemicals not only
cause environmental contamination, but also are the risk to the farmer’s health. Microbial preparation
contained multistrain (Bacillus velezensis - M, Bacillus subtilis - Ba51, Lactobacillus farraginis - L15, Bacillus
polymyxa - B14 va Azotobacter bejerinckii - AT19) was produced, which are able to use as biocontrol agents
to control bacterial and fungal wilt and soft rot of pepper, leading to improvement of yield and quality of
pepper. This approach will also increase cash income of small scale farmer through the low - input and
environmentally - friendly strategy (biocontrol) for the sustainable management of bacterial and fungal wilt

and soft rot in pepper.

I. DPAT VAN DE!

Cay 6t thudc ho ca (Solanaceae) cé nguén
gbc tir Nam MY, c6 hai nhém phd bién 1a 6t cay
(Capsicum annuum 1..) va &t ngot (Capsicum
annuum var. grossunt). ¢ Viét Nam 6t duoc st
dung nhu mot loai gia vi phé bién va c6 vai trd
quan trong trong ché bién thuc pham, ddng thoi
trong nhitg nim gan diy ot ciing 1a mat hang
xuat khau c6 gid tri. Ot cay duoc trong ¢ nhiéu
tinh, thanh trong cd nudc phd bién nhét 1a: Hai
Duong, Hai Phong, cic tinh mién Trung va
Thanh phd Hd Chi Minh (Héc Mén, Binh
Chanh). Ot ngot duoc tré)ng nhiéu & Vinh Phiic -
Ha Noi va Pa Lat - Lam Pong.

Cay 6t duge trong quanh nam, nhung vao
mila mua am uSt ciy 6t hay bi bénh, dién hinh la
cic bénh héo rii va thdi qua lam anh hudng 16n
t6i nang suat va pham chat 6t. Cho dén nay chua
c¢6 bién phdp hitu hiéu ndo cé thé ngin chin va
phong trir bénh nay. Sir dung phan bén, thudc
hod hoc bao vé thuc vat (BVTV) d6i véi cay 6t
lam giam dugc sdu bénh nhanh chéng nhung giy
tac dong xau dén moi truong va sic khoé cong
ddng. Xuat phat tir thuc & bénh héo ril, thdi qua

" Vién Thé nhudng nong hod.
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ciy 6t hoanh hanh giy thiét hai 16n vé kinh té
cho ngudi nong dan nén dé tai dat ra muc tiéu:
“Nghién cieu tgo ra ché pham VSV hon hop dé
ndng cao ndng sudt, chdt lwong va hiéu quad
tréng trot cua Ot cay va ot ngot thong qua viéc
img dung ché pham lam tang hiéu qua sir dung
dinh dwdng va han ché bénh héo rii, thoi qud cho
cay trong”.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1.Vat liéu

Céc miu dat va miu bénh (ciy va qua bi
bénh héo ra, théi udt, than thu) duoc thu thap tur
cac rudng ot tai cdc ving dong Anh - Ha Noi, Mé
Linh - Vinh Phic, Hodi Puc - Ha Tay citi, Hai
Phong, Hai Duong, Bic Giang. Cdc mau ché
pham phén bén, sinh hoc, duoc pham luu hanh
trén thi truong da dugc thu thap bao gdm: E2001,
EM, BioSubtyl, Antibio, Lacteofort, trong thanh
phan cdc san pham nay c6 chira vi khuan Lactic.

2. Phwong phap nghién ciru

i) Gidm dinh ndm gay bénh theo Subramanian
C.V., 1983 va Ainsworth G.C., 1966.

ii) X4c dinh vi khuan giy bénh theo tai liéu
tham khao (Lelliot R.A. and D.E. Stead, 1987.
Methods for the diagnosis of bacterial diseases
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of plants. Vol 2. British Society for Plant
Pathology. 216 p.).

iii) Phuong phdp phan lap vi sinh vét déi
khéng: Theo Geels va Schippers - 1983.

iv) Phuong phap khuéch tin hoat chét tic ché
vi sinh vat trong mdi truong thach: X4c dinh hoat
tinh d6i khang vi khuén, ndm giy bénh.

v) Phan loai vi sinh vat dbi khing bing
phuong phidp Sequence.

vi) Thi nghiém trong cdy trong nha ludi va
dong rudng duogc thyc hién theo theo y€u cau cua
phuong phdap bd tri thi nghiém cidy trong va
10TCN 216 - 95 "Quy pham khao nghiém hiéu
luc phan bén trén dong rudng dbi véi cy trong".

vii) Phuong phép xir 1y s6 liéu theo chuong
trinh thong ké IRRISTAT.

III. KET QUA VA THAO LUAN

1. Lwa chon t6 hop vi sinh vat da hoat tinh sir
dung cho sin xuit ché phiam vi sinh

Trén co s& ngudn chung gidng vi sinh vt
(VSV) phén 14p tir cdc viing trong 6t va cdc ciy
ho ¢, cdc ché pham sinh hoc va san pham lén
men truyén théng di tuyén chon: 02 ching

Bacillus (ki hi¢u M va Ba51) ¢6 kha nang kich
thich sinh truong thuc vat, phan giai kitin, dong
thdi ¢6 kha ning déi khang cao véi VSV giy
bénh héo ril., théi qua cdy 6t; 01 chung vi khuan
Lactic (ki hi¢u 1.15) ¢6 kha nang sinh acid lactic,
sinh chdt khing khuan bacteriocin khidng manh
VSV gdy bénh héo ril théi qua cdy 6t. Tir bo
chung giéng VSV trong quy gen VSV nodng
nghiép (Vién TNNH), da lya chon ching Bl14
(Bacillus polvmyxa) cé kha nang phan giai lan,
ttc ché VSV gdy bénh va chung ATI9
(Azotobacter bejerinckii) ¢6 kha nang cb dinh
nito, kich thich sinh trudng thuc vat. C4c chung
VSV lya chon dugc st dung 1am nguyén liéu dé
san xuat ché phdm VSV cho cdy 6t. Cac ching
VSV lua chon (M, Ba51 va L15) dwgc dinh danh
dé xdc dinh tén loai bang phwong phap phan loai
hoc phan ti, xac dinh dwoc ching M 12 Bacillus
velezensis, BaS1 1a Bacillus subtilis, L15 la
Lactobacillus farraginis. Theo tai li€u cua cic
nuéc nhu Buc, Bi, cidc chung vi khuan st dung
trong nghién ctru (M, Ba51, L15, B14 va
AT19) thudc nhém cdc vi khudn c6 do an toan
cao (d6 nguy hiém cép 1) 1a cdc vi khuan
khong cé thé gdy bat c@ nguy hiém ndo cho
nguoi va dong vat.

Bang 1. Ddc diém sinh hoc ctia cdc chung vi sinh vdt lua chon

Chung vi sinh vat

T Pic diém
AT 19 B.14 L15 M1 Ba5.1
1 | Déc diém té bao Hinh cau, kich Hinh que kich | Hinh que kich | Hinh que kich thwéc | Hinh que kich
thwée 0,5 + 0,9 x | thwée 0,6 + 0,8 |thwéec 0,6 -+0,8|0,6 +0,8%2-5um thwéc 0,6 0,8 x 2
1,2 +3um x2-5um X2-5um -5um
2 | DPac diém khuan Hinh dang khéng | Hinh tron, bet | Hinh tron, bet | Khudn lac kho, mau Khuén lac mau
lac deéu, I6i, nhot, trang, ¢6 nhan, |trang, cé mui trang vang, mép khéng | trang hoi vang, be
kich thwée = 2 = | dwong kinh 3 = | chua, dwdng déu, nhan cé vong mat kho, hot nhan,
5mm 5mm kinh 2 +3 mm |tron. dwdng kinh 5+ 10 | mép khéng deu,
mm duwong kinh 5+ 10
mm

Mol tnramg dge Asby Pikovskaya MRS King King

pH thich hgp 6,5+7,0 6,5+7,5 40-45 6.5-75 6.5-75

Nhlét dé . 0 . 0 . 0 . 0, . 0,

thich hop 28 +30°C 25+30°C 25+30°C 25+35C 25+35C

G ) () () (+) (+)

Hoat tinh sinh hoc | Cé dinh nito ty | Phan gidi phét Ucché VSV |Ucché VSV gaybenh | Ucché VSV gay
do, kich thich phatkhétan, rc | gay bénh héo | héo xanh, thoi qua 6, bénh héo xanh, thoi
sinh trwdng thye | ché VSV gay xanh, thoi qué | sinh chat kich thich sinh | qua &t, sinh chat
vat, sinh béph héo xanh, &t, sinh acid trwc’yng,thuc vat, phan kich thich sinh
polysaccharid thoi qua ot lactic gidi phot phat khé tan, | trwdng thyc vat,

phan giai kitin phan giai kitin
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Cac chung VSV lya chon da dugc danh gia
thém ddc tinh trén chudt bach va trén cay tréng,
két qua cho thdy cdc ching VSV lua chon khong
gy bét ky anh huong nao dén sinh truong, phat
trién chudt va ciy trong (6t). Nhu vay c6 the su
dung céc chung VSV tuyén chon dé san xuit ché
pham VSV cho cay 6t.

2. San xuit ché phiam vi sinh vat hén hop cho
ciy ot

Ché phém vi sinh vat duoc san xuét tir hdn
hgp 05 chung VSV (bang 1). Pa nghién ctu

cdc thong s6 k§ thudt trong nhin sinh khéi
VSV (bang 2). Sinh khéi VSV sau 1én men
dugc tAm nhidm vao moi truong xop 1a than
bin bd sung bot mai cua (sau khi da dugc trung
hda pH (6,8) va khir triing), tao thanh ché pham
dang bot. Mat dé té bao (CFU/g), hoat tinh sinh
hoc ctia cdc ching VSV nghién ctu sau thoi
gian bao quan 4 thang ¢ nhiét d¢ phong, duy tri
on dinh.

Bdng 2. Thong s6 ky thudt co ban trong sdn xudt sinh khéi VSV

N .. . Ky hiéu chuing vi sinh vat
T Théng so ky thuat
B14 AT19 Ba51 M L15

1 pH t6i wu 6,9-7,0 6,8-7,0 6,8-7,0 6,8-7,0 6,5-7,0
2 Nhiét & 1én men tdi wu (°C) 29 - 31 28 -32 28 -32 28 -32 28 -30
3 | Mai tredng 1én men SX4; SX3 SX4; SX5 SX2; SX4 SX1;SX4 | SX1;SX4
4 | Téc do canh khudy (vong/phut) 350 350 350 350 300

5 Lwu lwgng cap khéng khi 0,75 0,75 0,75 0,75 0,70

(m®khéng khi/gio)
6 Thoi gian nhéan sinh khdi (9io) 30-42 30-42 30-42 30-42 36 - 48

3. Hiéu qua ciia ché pham vi sinh vat

Pé dinh gid hiéu qua cua ché phdm VSV t6i
ning sut va kha nang han ché bénh héo rii, thdi
quéa cdy 6t, cc thi nghiém dong ruong dién hep
da duoc trién khai tai xa Tién Phong - M@ Linh -
Vinh Phiic, vu dong xuan nam 2007. Pé xdc dinh
tinh chirc nang cia ché pham, céc thi nghiém déu

duoc bd tri & cic diém ¢6 mam bénh cao (mat do
té bao cua vi khun va nim gy héo xanh va thoi
qua 6t dat tir 10° - 10° CFU/g dit). Ché phim
dugc bén vao bau wom, giai doan cAy con véi
lidu Twong 1g/bAu wom (tuwong duwong 50 kg ché
pham/ha).

Bang 3. Hiéu qua ctia ché pham VSV t6i sinh rru"ong, phat trién va kha néng han ché bénh héo ri,
théi qua cdy 6t (giong ot cay Han Quéc)(Mé Linh - Vinh Phiic, vu dong xudn 2007)%

4 Trong lwong Tang so véi Ty lé bénh (%)
T Céng thire thi nghiém Caocay | \5tnanla | Nngsudtqua | geto g 5
(em) twoi* (kg/5m?) 9 Héorii | Théi qua
(9) (%)
1 |B/C (nén quy trinh) 99,26 89,6 2,233 - 11,0 5,43
2 |D/C (gidm 20% N, P cla 91,16 87,0 1,899 - 16,6 6,81
nén quy trinh)
Ché phadm VSV (nén quy trinh) 103,23 98,13 2,432 8,91 0 3,28
4 | Ché phdm VSV (gidm 20% N, P 107,46 100,3 2,368 6,04 55 5,78
clia nén quy trinh)
LSDy 05 3,4 7,24 0,13
CV% 6,9 3,9 6,7

* Nén quy trinh cho lha = 124 kg + 86 kg P,0s + 162 kg K,O + 25 tin phan chudng. Giam 20% N, P cua nén quy

trinh = 99.2 kg N + 68.8 kg P,Os + 129,6 kg K,O + 25 tén phan chudng.
##: Ning suét qud twoi: Nang suét trung binh/dot thu qua/s m’ (kg).

Két qua bang 3 cho thiy néu si dung ché
pham VSV niang suat 6t tang 8,91% so voi doi
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chting, bén ché phdm VSV cho 6t cling véi giam
20% phan bdén héa hoc N, P con cho két qua nang
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sudt gan twong dwong bén ché pham, cao hon dbi
chiing 6,04%; Ty 1¢ bénh héo rii gidm 66,87 -
100% so vé6i ddi chimg; Ty 18 bénh théi qua giam
60,41 - 84,87% so v6i dbi chimng.

Két qua thi nghi€ém déng rudng dién hep tai
HTX Tién Phong, Mé Linh. Vinh Phic vy dong
xudn nam 2007 trén ddi tugng 6t ngot My (bang
4) cho thay st dung ché phadm VSV ning suit 6t

tang khong ding ké so v6i ddi ching, tuy nhién
han ché dugc khoang 63.3% bénh héo rii va
34,4% bénh thdi qua hai ét. Bén ché phdm VSV
cho ot cung vi giam 20% phan bén héa hoc N, P
cho két qua ning suit cao hon déi chirng 5,06%,
giam ty 18 bénh héo ril khoang 54%, bénh théi
qua khoang 28% so v&i dbi chimg.

Bing 4. Hiéu qud ciia ché pham VSV (6i s sinh trudng va phdt trién cua cdy ot ( giong 1 ngot My)
(tai Mé Linh, Vinh Phiic, vu dong xudn 2007)"

« £ x - Ty Ié bénh
A Nang suat Tang so v&i ¥ N
TT | Céng thirc thinghigm | €803y | Tronglugng | o 5% 6= | @i chirng (%)
(cm) khé than la (g) (kg/6 5 m? (%) — —
9 ° Héo rii Théi qua
1 |DC (nén quy trinh) 15,85 59,05 9,68 15,0 5,0
2 |DPC (gidm 20% N, P cta nén 16,00 71,55 9,21 17,0 6,4
quy trinh)
Ché pham VSV (nén qt) 19,4 78,07 10,70 1,02 5,5 3,28
Ché phe‘]m VSV (gidm 20% N, 21,15 76,66 10,17 5,06 7,8 4,6
P cua nén qt)
LSDos5 3,07 8,68 0,54
CV% 10,6 7,6 12,5

*: Nén quy trinh tinh cho Tha = 169 kg N + 59 kg P,Os + 110 kg K,O + 30 tan phan chudng.

Giam 20% N,P cta nén quy trinh =

135,2 kg N + 47,2 kg P,Os + 88 kg K,O + 30 tin phdn chudng.

*##: Nang sudt qua tuoi: Nang sut trung binh/dot thu qua/d 5m’ (kg).

Trong vy dong xudn nam 2007, ché phém
VSV cho cay ot da dugc dua di thu nghiém va
dua vio md hinh trinh dién tai cdc chian rudng
trong lda mua, trén dat ct pha thudc cic xa Poan
Thuong va Toan Thiang huyén Gia Loc tinh Hai
Duong Vvé6i tong dién tich 1a 1 ha. M6 hinh duoc

chia 1am hai 16: Nén - NPK + phan chudng (theo
quy trinh) va nén + ché pham vi sinh vat. Ché
pham duoc bén vao bau wom, giai doan cAy con
v6i lidu luong 1 g/bau wom (twong duong 50 kg
ché pham/ha).

Bang 5. Anh hirong ciia bon ché pham vi sinh vt dén nang sudt
va kha nang han ché bénh héo ri, thoi qua cdy ot cay tai Gia Loc, Hai Duwong

Cav aién Céng thirc Néng suét qua twoi Ting so véi Ty 1¢ bénh (%)
Y glong thi nghiém (tdn/ha) déi chirng (%) Héo ril Théi qua

) Déi chirng 18,55 19,09 24,56
Ot cay Nhat - —

B6n ché phdm 23,14 24,74 11,37 16,41

) ) Déi chirng 16,24 16,75 27,39
Ot cay s6 20 - —

Bon ché pham 19,88 22,41 8,25 22,89

LSDg 05 0,69 3,89 4,72

Két qua bang 5 cho thdy, st dung ché pham
VSV d lam ting nang suat ciy 6t cay sb 20 va
ciy 6t cay Nhat Ban tir 22,41 - 24,74% so véi dbi
chimg khong sir dung ché pham. Ché pham c6 téc
dung gidm bénh héo rii hon 1a giam thdi qua. Véi
ciy 6t Nhat Ban, néu khong bén ché pham thi ty 18
bénh héo rd, théi qua 1an luot 1a 19,09% va
24,56% nhung khi bén thém ché pham, ty 1é bénh

héo rd chi con 11,37%, théi qua con 16,41%. Véi
ciy Gt cay s 20, sir dung ché pham lam cho ty 18
bénh héo rii con 8,25% (déi chung 1a 16,75%),
thdi qua con 22,89% (d6i ching 14 27,39%).

Gid tri hiéu qua kinh té dugc tinh trén co so
tong thu nhap tru di chi phi (khéng tinh cdng lao
dong do tan dung cong lao dong du thura tai dia
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phuong). St dung ché phadm 1am tang 14i thuan so
v6i d6i chitng & ca 2 gidng ot. Véi ciy 6t Nhat
Ban, 1ai thuan khi sa dung ché phdm dat
66.338.000 d/ha. ting so v&i ddi chung la
17.278.000 d/ha. Cay 6t cay sé 20, 14i thuan khi
sir dung ché pham 12 40.593.000 d/ha, ting so v&i
dbi chimg 12 11.104.000 d/ha.

IV. KET LUAN VA DE NGHI
1. Két luin

D3 phén 14p, tuyén chon va nghién ctru ddnh
gi4 hoat tinh sinh hoc, kha ning d6i khang bénh,
anh huéng cua cdc chung VSV dén sinh trudng
phdt trién ciy 6t, kha nang t6 hop cdc chung
VSV. Cic ching VSV tuyén chon dugc dinh tén
va xdc dinh dam bao dd an toan cdng nghé sinh
hoc. Ché pham VSV cho cdy 6t dugc san xudt tir
hdén hgp ching VSV (Bacillus velezensis - M,
Bacillus subtilis - Ba51, Lactobacillus farraginis
- L15, Bacillus polymyxa - B14 va Azotobacter
bejerinckii - AT19). Két qua thtr nghiém dién hep
cho thdy, str dung ché phdm VSV cho ciy 6t cay
da cho ning sut 6t taing 8,91% so véi dbi chung.
Bén ché pham VSV khéng nhiing giam 20%
phan bén héa hoc N, P ma con cho ning suit cao
hon déi chimg 6,04%, ty 1€ bénh héo rii giam
66.87 - 100% so véi d6i ching; Ty 1¢ bénh thbi
qua giam 60,41 - 84,87% so véi déi chting. Trén
ddi tuong 6t ngot, sir dung ché phdm VSV ning
suat ot tang khong ddng ké so vé6i d6i ching, tuy
nhién han ché duoc khoang 63,3% bénh héo rii
va 34.4% bénh théi qua hai ét. Bén ché phdm
VSV cho 6t cling véi gidam 20% phan bén hda
hoc N, P cho két qua nang sudt cao hon ddi
ching 5,06%, giam ty 1¢ bénh héo rii khoang
54%, bénh thdéi qua khoang 28% so véi dbi
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chimg. Két qua thtr nghiém dién rong cho thay sir
dung ché pham VSV hén hop bude dau to ra cé
hidu qua, 1am tang ning suét tir 22,41% (ddi véi
gidng 6t cay sb 20) dén 24,74% (d6i véi gidng 6t
cay Nhat) va giam ty 1 bénh héo rii tir 19,09%
xudng con 11,37%, bénh thdi qua 6t tir 24,56%
xuong con 16.41% (dbi véi gidng 6t Nhat) va
bénh héo ri giam tir 16,75% xudng con 8,25%,
bénh thdi qua 6t tir 27,39% xubng con 22,89%
(461 véi gidng 6t cay sé 20). Sir dung ché pham
lam ting 13 thuan so véi ddi chung tir
11.104.000 d/ha dén 17.278.000 d/ha tiry timg
gidng 6t.

2. Dé nghi

Dé nghi ché phim dugc cong nhan 12 tién bd
k¥ thuét.
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