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Study on treating of black soldier fly feces for bio-organic fertilizer
and its impact on improving pH, soil humidity
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Abstract

The process of treating black soldier fly feces in combination with biochar to produce bio-organic fertilizer was
carried by mixing 70% of black soldier fly feces with 30% biochar from rice husk and Bacillus subtilis, Streptomyces
sp. All of the above ingredients were mixed and semi-aerobic incubation for 21 days with temperature controlling
at (65 - 75°C), humidity (50%). The final products after incubating were assessed for quality based on QCVN 01-
189:2019/BNN&PTNT for fertilizer quality. Black soldier fly feces after composting had the following qualities: pH:
7.23; OM: 57.07 (%); Nts: 2.46 (%); Humic acid: 3.79 (%); fulvic acid: 3.55 (%); K,Ots: 6.94 (%); P,O.ts: 5.34 (%) and
C/N ratio: 11.74. The heavy metals (Cd, Pb, As and Hg) and harmful microorganisms (salmonella and E.coli) were
not detected. By assessing quality of black soldier fly feces for improving pH and moisture retention on gray soil, the
experimental results showed that the black soldier fly feces when applying 6,000 kg/ha in 14 days without watering
the soil enhanced moisture retention and improved soil pH better than treated chicken and worm feces with the
same amount.
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NGHIEN CUU HOAT TINH KHANG MOQT SO VI KHUAN GAY BENH THUC VAT
CUA CAC CHUNG XA KHUAN PHAN LAP O VIET NAM

Pham Thi Hué', Binh Thi Ngoc Mai', Nguyén Thi Van',
Nguyén Hong Minh', Nguyén Kim N Thao'

TOM TAT

Nghién ctiu dugc tién hanh trén 500 chting xa khuén dugc phan lap & Viét Nam, hién dang dugc bao quan tai Bao
tang Gi6éng chudn Vi sinh vat (VTCC) v6i muc tiéu chon loc duge cic chung xa khudn c6 kha ning déi khang véi
mot s6 vi khudn gay bénh thuc vat. Két qua tuyén chon dugc 18 ching c6 kha nang khang Xanthomonas oryzae pv.
oryzae gay bénh bac la laa, 4 chiing khang Dickyea zeae gay bénh théi goc va 7 chung khang Pseudomonas syringae
gay bénh dom l4. Dac biét, hai chung Streptomyces manipurensis VTCC 40895 va Streptomyces griseus VTCC 41724
¢6 hoat tinh d6i khang véi dong thoi 3 loai vi khuén gay bénh da dugc nghién ctiu sdu hon. Két qua khio sat
anh hudng ctia thoi gian va moi trudng nuoi cdy dén kha ning sinh tdng hop chat khang khudn cho thdy ching
VTCC 40895 sinh chit khang khuin cao nhit sau 6 ngay nudi ciy trong moéi truong SKS, trong khi do, ching VTCC
41724 sinh chat khdng khudn t6t nhat trong moi truong ISP4 sau 6 ngay nudi. Ngoai ra, cac déc tinh sinh Iy, sinh héa
ctia hai chung VTCC 40895 va VT'CC 41724 ciing dugc xac dinh.

Tu khoéa: Dickyea zeae, Pseudomonas syringae, Xanthomonas oryzae pv. oryzae, xa khuén, khang vi khuén gay
bénh thuc vat

1. DAT VAN DE nguy co 6 nhiém moi truong, de doa stic khoe con
ngudi va gay thiét hai kinh té€ do phat sinh chi phi
lién quan dén xt ly moi truong. D€ kiém sodat dugc
dich bénh do vi sinh vét gay ra trén cay trong, tiém
) o nang st dung vi khudn, xa khuén va vi ndm ty nhién
bénh bang bién phdp héa hoc 1a ph6 bién, nhung cic  4i khang dé thay thé hodc b8 sung két hop véi céc
chdt hoa hoc lai thudng c6 hai cho con ngudi, vat  thudc trii sdu héa hoc dugc dé cap dén trong nhiéu
nudi ciing nhu cac vi sinh vat c6 lgi khac, ddn dén  nghién ctiu (Medeiros et al., 2012).

Céc bénh do vi sinh vat gy ra trén cay trong la
mot mai de doa rat16n déi véi san xudt nong nghiép.
Trong cong tac bao vé¢ thuc vat hién nay, phong tri

'Vién Vi sinh vt va Cong nghé sinh hoc, Dai hoc Qudc gia Ha Noi
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Xa khuén dugc biét la ngudn sinh céc chit cé hoat
tinh sinh hoc 16n nhat trong s6 tat ca cac nhom vi
sinh vat. Nhiéu nghién ctiu da chiing minh xa khuan
c6 kha ndng tic ché hiéu qua sinh trudng cta cac
tac nhan gay bénh thuc vat (Evangelista-Martinez,
2014). Trong d6 phai ké dén Streptomyces rochei két
hgp v6i Trichoderma harzianum dugc st dung dé
kiém sodt bénh théi ré trén ciy 6t do Phytophthora sp.
(Ezziyyani et al., 2007). Streptomyces lavendulae
va Streptomyces coelicolor khang vi khudn Erwinia
carotovora subsp. carotovora gy bénh théi ca hanh
(Abdallah et al., 2013). Trong nghién ctiu ctia Hop
va cong tac vién (2014), Streptomyces toxytricini
dugc ching minh 13 c6 kha nang tc ché 10 noi
Xanthomonas oryzae pv. oryzae gay bénh bac 14 laa.
Nghién ctiu cia Aeny va cong tac vién (2018) khi sang
loc cac chiing xa khuén c6 kha ning khang Dickyea
zeae gay bénh thoi goc trén céy dia ciing chon loc
dugc hai chling tiém néng la Streptomyces parvulus
va Streptomyces hygroscopicus subsp. hygroscopicus.

Trién vong tim kiém cac chung xa khudn va cic
chét c6 hoat tinh sinh hoc do ching sinh ra lam
tdc nhan khong ché sinh hoc 1a rat 16n thong qua
qua trinh sang loc. Nhém nghién ctiu da tién hanh
diéu tra hoat tinh khdng mot s6 tdc nhan gay bénh
thuc vat cta 500 chtiing xa khudn dugc phén lap tai
Viét Nam. Két qua khao sat hoat tinh khang nam
gay bénh thuc vat da dugc nhom nghién ctiu cong
b6 (Nguyén Thi Van va ctv., 2019; Luu Tran Pong
va ctv.,, 2019). Trong bai bao nay, cac két qua sang
loc hoat tinh d6i khang v6i cac chiing vi khuan gay
bénh thuc vat gobm Xanthomonas oryzae pv. oryzae,
Dickyea zeae va Pseudomonas syringae dugc trinh
bay. Bénh bac 14 lta do X. oryzae pv. oryzae dugc
coi la mot trong nhiing dich bénh phd bién & cac
vung trong lta trén thé gidi va cac giong lua khang
bénh van 1a gidi phap chu yéu. D. zeae giy bénh thoi
gdc trén nhiéu loai thuc vat nhu laa, hanh, khoai
tdy nhung van con it dugc quan tdm nghién cuu.
P syringae giy bénh d6m 14 trén nhiéu loai cay nhu
ca chua, dau nanh, cay qua hach va gay thiét hai dang
ké cho nganh trong trot. Bén canh d6, cac nghién
ctu su hon vé ddc diém sinh hoc va anh hudng cta
moi trudng va thoi gian nuoi cdy dén kha ning sinh
chét khang khuén ctia hai chting xa khuén tiém néing
cling dugc mo ta.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

500 chung xa khudn dugc st dung dé€ khao
sat hoat tinh khang khuén va 03 chung vi khudn

gay bénh thuc vat Xanthomonas oryzae pv. oryzae
VTCC 12268, Dickyea zeae VTCC 12262 va
Pseudomonas syringae VTCC 12250 dugc cung cap
tt Bao tang Giong chudn Vi sinh vt (VTCC) - Vién
Vi sinh vat va Cong nghé Sinh hoc, Pai hoc Quoc gia
Ha No¢i. Thong tin vé cac chung xa khuén nay c6 thé
dugc tim thdy trén trang web vtcc.imbt.vnu.edu.vn.
Céc chtng xa khuén nay dugc phén lap & Viét Nam,
chti yéu tii cac Vuon Quoc gia nhu Cac Phuong, Ba
Bé, Phong Nha-Ké Bang, Bach M3, Xuan Thuy va
Cat Tién.

2.2. Phuong phap nghién ciiu

2.2.1. Khdo sdt hoat tinh khdng khudn ciia cdc
chung xa khudn bdng phuong phdp khuéch tdin
khdng sinh trén dia thach

Céc chung xa khudn dugc nudi trén méi trudng
thach YS (g/L: tinh bot- 10; cao men- 2; thach- 16)
trong 7 ngay & 30°C. 02 chung vi khudn D. zeae
VTCC 12262 va P. syringae VTCC 12250 dugc nuoi
trén moi truong long LB (g/l: cao ndm men - 5,
pepton - 10, NaCl - 10) va 01 chung vi khuén X. oryzae
pv. oryzae VICC 12268 dugc nudi trén mai truong
long PSA (g/1: khoai tay - 300, 2 Na, HPO,.12H,0 - 2,
Ca(NO3)2 - 0,5, pepton - 5, sucrose - 15) & 30°C trong
24 h. Dich nudi vi khu4n kiém dinh dugc thém vao
moi truong da khi trung, d€ nguoi dén 40 - 45°C va
dd ra dia petri. Sau d9, cac thoi thach véi kich thuéc
5 mm c6 xa khuin dugc dit 1én dia. VGi cdc mau thi
hoat tinh 1a dich nuoi cdy hodc dich tach chiét thi
tién hanh tao cdc 16 trén dia thach kiém dinh bang
éng nhya va nho 50 pl mau vao cic 16. U dia ¢ 30°C
trong 24 gi6. Hoat tinh khang sinh dugc xac dinh
bing dudng kinh cua vong v6 khudn trén dia thach
(Egorov, 1985).

2.2.2. Ddnh gid dnh hudéng cia thoi gian nuéi cdy
dén khd ndng sinh chdt khdng khudn ciia ching
xa khudn

Chung xa khudn cé hoat tinh khang khuin
dugc nuoi cdy trong cac binh tam giac 250 mL chtia
75 mL moi truong YS long & 30°C, toc do lac
160 v/p. 1 mL dich nudi cay dugc lay ra theo ngay va
tién hanh ly tdim 7000 v/p trong 10 phut d€ loai bo
sinh khoi. Dich nudi ciy khong chita té bao xa khuin
dugc st dung dé€ thu hoat tinh khédng khudn bang
phuong phap khuéch tan trén dia thach.

2.2.3. Ddnh gid anh huéng cua moi trudng nuoi
cdy dén kha nding sinh chit khdng khudn cia chiing
xa khudn

Chung xa khudn dugc nuoéi cdy trong 5 loai moi
truonglong khacnhaubao gom: YS (g/L: tinh bot- 10,
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cao men- 2), SKS (g/L: tinh bot- 10, glucose- 10,
soybean meal- 10, peptone- 5, CaCoO,- 3), 301 (g/L:
tinh bot- 20, glucose- 1, peptone- 3, cao thit- 3, cao
men- 5, CaCO,- 4), ISP2 (g/L: cao malt- 10, cao
men- 4, glucose- 4), ISP4 (g/L: tinh bot- 10, NaCl- 1,
K HPO,- 1, (NH4)ZSO4— 2, MgSO,. 7H,0- 1, cao
men- 2, CaCO,- 2, trace salts solution- 1ml). Sau
6 ngay nudi lac 6 30°C, 160 v/p, dich nuoi cdy (da
loai t€ bao bang ly tdm) & cdc mdi trudng khac
nhau dugc thi nghiém hoat tinh khang khuén bang
phuong phap khuéch tan trén dia thach.

2.2.4. Nghién ciiu ddc diém sinh hoc cia cdc chiing
xa khudn tiém ning

Kha néng st dung cac nguoén cacbon khac nhau
dugc xdc dinh bang cdch b6 sung 1% céc loai dudng
vao mdi trudng bao gom (g/L) Bacto yeast nitrogen
base w/o amino acid- 6.7; Bacto casamino acid- 0.01;
K HPO, - 10; thach- 15). Méi tridng chia D-glucose
dugc xem la d6i chiing duong va moi trudng khong
chita loai dudng nao 1a d6i ching am. Anh hudng
cta nhiét do (20, 25, 30, 37 va 45°C) va noéng do
mudi khdc nhau (NaCl 0, 3, 5 va 7%) 1én su sinh
trudng ctia chung xa khuén dugc xéc dinh trén moi
truong thach YS sau 5 ngdy nudi. Anh huéng ctia pH
khac nhau dugc kiém tra bang cach nuoéi cdy ching
xa khudn 6 30°C trén moi truong YG (g/L: cao men-
10; glucose- 10; thach- 15) v6i cac nong do pH thay
doi tit 3 dén 9. Kha ning sinh enzyme amylase,
protease, cellulase ctia chung xa khudn dugc kiém
tra bang cach bs sung 1% co chat tuong ting la tinh
bot, casein va CMC vao méi truong thach nudc. Sau
5 ngay U 6 30°C, dia nudi cdy dugc nhuém véi thudc
thti Lugol 1% d€kiém tra hoat tinh amylase, congo do
0,1% dé xéac dinh hoat tinh cellulase va amido black
0,1% doi véi hoat tinh protease. Kha nang phan giai

o
o

urea dugc quan sat qua kha nang ddi mau ti vang
sang hong trén moi tridng gom (g/L): KH,PO,- 10,
Na,HPO,- 9,5, cao men- 1, phenol do 0,04%- 20
ml, pH 7). Kha nang héa long gelatin dugc kiém tra
bang cach céy vach xa khuén trén 6ng thach nghiéng
chtia moi truong (g/L): pepton- 5, gelatin- 100, pH 7,
sau d6 6ng thach dugc giti ¢ 4°C trong 2 gis. Chung
c6 kha nang hoa long gelatin khi moi trudng trong
ong c6 dang long (Berd, 1973).
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc thuc hién tii thang 6 ndm 2017
dén thang 4 nam 2020 tai Vién Vi sinh vat va Cong
nghé sinh hoc, Pai hoc Qudc gia Ha Noi.

I1I. KET QUA VA THAO LUAN

3.1. Sang loc hoat tinh khang vi khuin gay bénh
thuc vét cia 500 chung xa khuin

Bang phuong phap dat thoi thach, 500 chiing xa
khuén dugc phan lap 6 Viét Nam da dugc sang loc vé
kha nang déi khang véi 3 chung vi khuén gay bénh
trén cay trong bao gom Xanthomonas oryzae pv.
oryzae, Dickyea zeae va Pseudomonas syringae. Két
qua chi ra trén hinh 1, 2 va 3 cho thdy ty 1¢ xa khudn
khéng véi cac chiing vi khudn gay bénh la rat thip so
v6i ty 1€ khang vi ndm cta cdc chung xa khuédn nay
da dugc nhom nghién ctiu cong bd (Nguyén Thi Van
va ctv, 2019; Luu Tran Pong va ctv., 2019). Déi véi
X. oryzae pv. oryzae, chi c6 18/500 chung, tuong Ging
3,6% xa khudn c6 kha niang khang. Tuong tu, ty 1é xa
khuén d6i khang v6i D. zeae va P. syringae tuong Ging
la 0,8% (4/500 chung) va 1,4% (7/500 chung). Viéc
sang loc mot lugng 16n mau xa khudn lam ting co
hoi tim kiém dugc cac chung khang tiém ning. Day
ciing la lgi thé ctia nhém nghién ctiu khi c6 san mot
bo suu tip giong véi quy mo dang ké.
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Hinh 1. Hoat tinh khéng X. oryzae pv. oryzae ciia mét s6 chiing xa khudn da dugc sang loc
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Hinh 2. Hoat tinh khang D. zeae
ctia mot s6 chting xa khuén da dugc sang loc

Trongsé cac chung cé hoat tinh khang véivikhuin
gay bénh thuc vat, dang chu y 1a chung Streptomyces
manipurensis VICC 40895 va Streptomyces griseus
VTCC 41724 c6 kha nang d6i khang véi dong thoi
3 chung vi khuin kiém dinh. Tiép theo la chung
Streptomyces polymachus VTCC 40875 c6 hoat tinh
khang P. syringae cao nhat véi duong kinh vong
khang khuin dat 20,5 mm va chang Streptomyces
lutosisoli VTCC 41167 c6 hoat tinh khang t6t véi
D. zeae vé6i duong kinh vong khang khudn dat
11,5 mm. Pac tinh khang nhiéu vi khudn gay bénh la
hiém gap & xa khudn, do vay hai chiing VTCC 40895
va VTCC 41724 dugc ching t6i lua chon dé tién
hanh cac nghién ctiu chi tiét vé cac ddc di€ém sinh ly
va mot s6 yéu t6 anh hudng dén sinh tong hop hoat
chét khang khuén.
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Hinh 3. Hoat tinh khang P, syringae
ctia mot s6 chting xa khuén da dugc sang loc

3.2. Anh huéng cta thoi gian nudi ciy dén kha
nang sinh chit khang khudn caa ching xa khuin

O Streptomyces, cac hop chit khang khudn
thuong dugc san sinh & giai doan sau cta qua
trinh sinh trudng khi c6 su thay d6i vé ciu truc té
bao va hinh thtc sinh trudng tii dang khuén ty so
cdp sang khuén ty tht cdp va hinh thanh bao tu
(Truong Minh Phung va ctv, 2017). D€ xac dinh
thoi diém sinh chat khang khudn cao nhit, hai
chiing VTCC 40895 va VTCC 41724 dugc nudi cay
trong moi trudng YS 1dng trong thoi gian 10 ngay,
tién hanh thu mau hang ngay va kiém tra hoat tinh
dai dién v6i chung kiém dinh X. oryzae pv. oryzae.
Két qua hoat tinh khang khuén theo thoi gian nu6i
cdy dugc thé hién trong hinh 4.
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Hinh 4. Kha ndng sinh chéit khang X. oryzae pv. oryzae
ctia chiing VTCC 40895 va VTCC 41724 theo thoi gian nudi cay

Ca hai chung VTCC 40895 va VTCC 41724 déu
bat dau xudt hién hoat tinh ti ngay nuoi thit 4 va dat
cuc dai sau 6 ngay nudi cdy. Tl ngay nuoi thi 6, hoat
tinh khang khudn giam dan. Tuy nhién, dén ngay

nuoi thi 10, hoat tinh ctia chung VTCC 40895 bién
mdt hoan toan, trong khi d6 chiing VTCC 41724 van
giti dugc 39% hoat tinh so véi thoi diém dat cuc dai.
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3.3. Anh huéng ctia méi trudng dinh duéng
dén kha néing sinh chit khang khuén cua chung
xa khuin

Kha ning sinh chit khang khuén ctia hai chung

VTCC 40895 va VTCC 41724 dugc khao sat trén
5 loai moi trudng dinh dudng dugc st dung phd
bién cho nuoi cdy Streptomyces la YS, SKS, 301, ISP2
va ISP4. Két qua dugc chi ra trén hinh 5.
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Hinh 5. Kha ndng sinh chét khang X. oryzae pv. oryzae cua chung VTCC 40895
va VTCC 41724 khi nudi ciy trong cac moi truong khac nhau

Chung VTCC 40895 c6 kha nang sinh chat
khang X. oryzae pv. oryzae khi dugc nudi cdy trong
moi truong YS, SKS, ISP2 va dat cao nhat trong
moi truong SKS. Tuy nhién, khi nudi cdy trong moi
truong 301 va ISP4, ching nay hoan toan khong
c6 kha ning san sinh cac hgp chat khang X. oryzae
pv. oryzae. Chung VTCC 41724 thé€ hién hoat
tinh khang X. oryzae pv. oryzae & tit ca 5 loai moi
truong khao sat. Trong d6, moi trudong ISP4 cho két
qua do6i khang manh nhat. Tiép theo la mdi trudng
301, YS va thdp nhat la moi truong SKS va ISP2
(Hinh 5). Két qua trén cho thdy thanh phan moi
truong anh hudng dén con dudng sinh téng hop
hoat chit khang khudn & xa khuén. Pdc biét, méi
truong véi nhiéu thanh phan nhu 301 va ISP4 khién
qua sinh tong hop hoat chit khang X. oryzae pv.
oryzae bi diing lai & chting VTCC 40895. Trong khi
do, moi truong ISP4 véi thanh phan c6 nhiéu hgp
chét vo co lai kich hoat qua trinh sinh t6ng hgp hoat
chat khang X. oryzae pv. oryzae t6t nhat. Tuy nhién,
co ché ctia sy kich thich hodc kim ham nay con can
dugc nghién ctiu sau hon.

3.4. Dic tinh sinh ly, sinh héa cia ching xa khuin

Chung Streptomyces manipurensis VICC 40895
dugc phan lap tit mau 14 & Vuon Quéc gia Ba B,
trong khi d6, chung Streptomyces griseus VTCC
41724 dugc phan lap ti mau la & Vudn Qudc gia
Phong Nha - Ké Bang. Hai chiing nay dang dugc luu
giti tai VTCC. Cac nghién ctiu vé dic tinh sinh ly,

64

sinh hoéa dugc thuc hién nham muc tiéu bé sung co
s& dii liéu cho hai chiing xa khudn nay, phuc vu phat
trién ché phdm sinh hoc phong trti bénh thuc vat
sau nay. Ké qua nghién ctiu dugc trinh bay trong
bang 1.

Vé kha nang dong hoéa nguodn cacbon, ching
VTCC 40895 sinh trudng tot nhat trong moi truong
chtia L- arabinose, cellulose va khong cé kha nang
dong hoa D- lactose, D- sorbitol, D- xylose. Chung
VTCC 41724 c6 kha nang dong hoa tat ca cac ngudn
cacbon khao sat, trong do6 tot nhéat la D- xylose,
D- fructose, D- galactose, D- glucose, D- mannitol
va D- ribose. Hai chting VTCC 40895 va VTCC 41724
déu sinh trudng tot ¢ diéu kién pH ti 7 dén 9
va khong sinh truéng trong mai truong axit. Vé kha
ndng chiu nhiét, hai chung VTCC 40895 va VTCC
41724 déu sinh trudng tot khi nhiét do nuoi céy la
25-30°C va khong sinh trudng khi nhiét d nuoi cdy
tang lén 37-45°C. Vé kha niang chiu muoi, chung
VTCC 40895 sinh trudng t6i uu & néng do mudi 0%
va khong sinh truéng khi nong do muéi vugt qua
3%. Trong khi d6, chting VTCC 41724 c¢6 kha nang
chiu mudi 6 nong do 5% va khong sinh truéng khi
noéng do muoi ting 1én dén 7%. Ching chuin ctia loai
S. manipurensis MBRL 201" donghod dugc cac nguon
dudng bao gom L- arabinose, D- cellobiose, fructose,
D- galactose, D- mannose, raffinose, sodium malate
va succinic acid, khong dong hoa dugc trehalose.
Chuing chuén chiu dugc pH 6-10, pH thich hgp nhét
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la 8 (Nimaichand et al., 2012). Trong khi d6, chung
chudn cua loai S. griseus ISP 5236 ¢ kha ning dong
hoa D-glucose, D- xylose, D- mannitol, D- fructose
nhung khéng c6 kha nang dong hoa L- arabinose,
sucrose, i- inositol, rhamnose va raffinose (Shirling
et al., 1968). Nhu vay, kha nang dong hoa duong la
déc tinh riéng ctia tting chting, khong phai ddc trung
cho hai loai S. manipurensis va S. griseus.

Bang 1. Dac tinh sinh ly, sinh hoéa ctia hai chiing
xa khudn VTCC 40895 va VICC 41724

Dic Kha néng sinh truéng
til;h Piéu kién S. manipurensis S. griseus
) VTCC 40895 VTCC41724
Cellulose ++++ +++
D- lactose - +
D- raffinose + ++
D- sorbitol - +
D- xylose - o+
‘ D- fructose o+
Nguon D- galactose o+
hydrat
cachon | D- glucose ++ o+
D- mannitol + 4+
D- ribose ++ T+
L- arabinose ++++ +
L- rhamnose +
Melibose +
Salicin +
5 - -
pH 7 44+ ot
9 +++ +H++
25 +H++ ++++
Nhiét do |30 ++++ ++++
(°C) 37 - :
45 - -
0 44+ -+
Noéng 3 N o
do mudi
NaCl (%) > - +
7 - -
Khé nang Amylase + +
sinh Cellulase + +
enzyme  Protease - .
gHe(l):tilgng Gelatin - B,

Ghi chu: - khong sinh trudng va sinh trudng rdt yéu
so véi doi chiing; + sinh trudng yéu; ++ sinh trudng
miic trung binh; +++ sinh trudng tot; ++++ sinh trudng
rdt tot.

Két qua kiém tra kha nang tiét enzyme ngoai bao
ctia cdc chung xa khuén nghién ctu cho thdy, ching
VTCC 40895 va VTCC 41724 déu c6 kha nang sinh
hai enzyme ngoai bao la amylase, cellulase va khong
tiét protease. Ching VTCC 41724 c6 kha nang phan
giai urea, trong khi chung VTCC 40895 khong phan
giai. Ngoai ra, hai chiing nay déu khong c6 kha nang
héa 1dng gelatin.

Kha nang khang 3 loai vi khudn gy bénh thuc
vat Xanthomonas oryzae pv. oryzae, Dickyea zeae va
Pseudomonas syringae ctia cac chiing xa khuin da
dugc dé cap dén trong mot s6 nghién ctiu. Trong cong
b6 ctia Hwang va cong tac vién (2001), Streptomyces
humidus sinh rahgp chat phenylaceticacid va sodium
phenylacetate c¢6 hoat tinh khang Saccharomyces
cerevisiae va Pseudomonas syringae pv. syringae.
Muangham va cdng tac vién (2014) da ching minh
rdng Streptomyces bungoensis TY68-3 c¢6 kha nang
tc ché sinh trudng ctia Xanthomonas oryzae pv.
oryzae va Xanthomonas oryzae pv. oryzicola. Nghién
ctiu ctia Aeny va cdng tac vién (2018) ciing xac dinh
dugc kha nang khang Dickyea zeae giy bénh thoi goc
trén cdy diia cua hai ching Streptomyces parvulus
va Streptomyces hygroscopicus subsp. hygroscopicus.
Trong nghién ctu cta chung toi, Streptomyces
manipurensis va Streptomyces griseus c¢6 kha nang
khang dong thoi ca 3 loai vi khudn gay bénh thuc
vat. Theo cong bé méi nhat ctia Tamreihao va cong
tdc vién (2019), Streptomyces manipurensis MBRL
201 c6 kha nang khang 6 loai ndm gay bénh trén
ltia va san sinh cdc enzyme phan huy thanh té bao
ndm nhu chitinase, 3-1-4-glucanase, lipase, protease
va chat bay hoi nhu ammonia. Streptomyces griseus
cling dugc Nguyen va cong tac vién (2012) chiing
minh kha ndng khang hiéu qua Phytophthora capsici
gay thdi ré trén cay tiéu. Kha nang khang dong thoi
3 loai vi khudn gy bénh thuc vét ctia Streptomyces
manipurensis va Streptomyces griseus trong nghién
ctiu cua ching t6i la nhiing két qua méi thu nhén
tt hai loai xa khudn nay. Cac nghién ctiu sdu hon
vé hop chit khang khudn va hiéu qua giam bénh &
quy md déng rudng cin thiét dugc tién hanh d€ phat
trién ché phdm vi sinh phong trit bénh thuc vat tu
hai loai xa khuén tiém nang nay.

IV. KET LUAN VA DE NGHI

4.1. Két luan

Tt 500 chiing xa khuén trong bo suu tip gidng ctia
Bao tang Giéng chuén Vi sinh vat, chiing t6i da chon
loc dugc 18 chung c6 kha ning khang Xanthomonas
oryzae pv. oryzae, 4 chung khang Dickyea zeae va
7 chiing khang Pseudomonas syringae. Trong dé cé
2 chung c6 kha nang khang dong thai 3 loai vi sinh
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vat kiém dinh la VTCC 40895 va VTCC 41724.
Chuing VTCC 40895 sinh chét khang khuén t6t nhét
trong moi trudng SKS sau 6 ngay nuodi cdy. Trong
khi d6 madi truong dinh dudng va thai gian tot nhat
cho kha nang sinh chat khang khudn cta chung
VTCC 41724 la ISP4 sau 6 ngay nudi.

4.2. Dé nghi

Céc chung xa khuén trién vong da dugc tuyén
chon can dugc nghién ctu sdu hon dé€ phat trién
thanh cac dang ché phidm sinh hoc phuc vu cho san
xudt nong nghiép.
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Study on the antagonistic activity against several bacterial plant pathogens
of actinomycete strains isolated in Vietnam
Pham Thi Hue, Dinh Thi Ngoc Mai, Nguyen Thi Van,
Nguyen Hong Minh, Nguyen Kim Nu Thao
Abstract
A total of 500 actinomycete strains isolated in Vietnam and preserved at the Vietnam Type Culture Collection
was tested for antagonistic activity against three plant pathogenic bacteria. The result showed that 18 strains could
inhibit Xanthomonas oryzae pv. oryzae, 4 strains could inhibit Dickyea zeae and 7 strains could inhibit Pseudomonas
syringae. Among them, Streptomyces manipurensis VTCC 40895 and Streptomyces griseus VTCC 41167 were potent
against all three plant pathogenic bacteria and then utilized for further study. The antibacterial activity was highest
when VTCC 40895 strain was cultivated in SKS medium for 6 days while the maximum antibacterial activity of
VTCC 41724 strain was obtained in ISP4 medium after 6 days. Physiological, biochemical properties, cultivation
conditions of two Streptomyces strains were also identified in this study.

Keywords: Dickyea zeae, Pseudomonas syringae, Xanthomonas oryzae pv. oryzae, actinomycetes, antibacterial activity
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PINH DANH VA HIEU QUA CUA MQT SO THUOC HOA HQC
POI VOI TAC NHAN GAY THOI CUONG TRAI CAM SANH
Lé Thanh Toan'!, Tran Thanh Dat!

TOM TAT

Trong vai nam gan day, bénh théi cudng trén cay c6 mui ndi chung, cam sanh néi riéng xuat hién va gy thiét hai
ndng né cho cac ho san xuit. Két qua nghién ctu cho thdy trong 10 mau ndm phén l4p, lam thuin ti vét bénh théi
cudng trai cam sanh thu tai 2 huyén Tam Binh va Tra On, tinh Vinh Long, mau ndm TB2 c6 doc tinh cao nhat va
dugc dinh danh 1a Colletotrichum gloeosporioides, v6i ti 1é trung hgp 100% dua theo NCBI. Két qua danh gia hiéu
qua in vitro clia cac loai thudc hoa hoc véi ndm C. gloeosporioides ghi nhin nghiém thiic xt li Azoxystrobin + Fosetyl
Aluminium + Dimethomorph cho hié¢u qua tic ché ndm C. gloeosporioides cao hon c6 y nghia v6i nghiém thtic déi
chiing. Hiéu qua in vivo clia Azoxystrobin + Fosetyl Aluminium + Dimethomorph d6i v6i bénh théi cudng trai cam
cho thay nghiém thic c6 xt 1i thudc tai thoi diém 1 va 5 ngay trude khi lay bénh da tic ché sy phat trién ctia vét bénh.

Tu khoa: Cam sanh, than thu, thudc héa hoc

1. DAT VAN DE

Cam 13 mot trong nhiing loai trai cay phé bién
trén thé gidi, dugc trong & nhiéu noi va dugc tiéu thu
nhu trai cay an tuoi hodc dunglam nudc ép. Trai cam
khong chi ngon, dé an ma con ma con chita nhiéu
chat xo, vitamin C, thiamin, folate va chit chong oxi
héa (Chung Thi Thanh Hong, 2015). O PBSCL, cam
sanh dugc trong 6 nhiéu noi nhung néi tiéng nhat 1a
trai cam sanh Tam Binh (Vinh Long), hang nam uéc
tinh cung cdp cho thi truong hang chuc ngan tan va
dem lai nguon thu nhép lén cho ba con nong dan
(Bui Triéu Thuong va ctv., 2018). Cam sanh la mot

phai d6i mat nhiéu loai sdu bénh hai khac nhau, gay
thiét hai khong nhd vé nang suat va chat lugng trai
khi thu hoach. Hién nay, mét bénh méi xuét hién
khién cho nong dan lo ling. D¢ la bénh thoi cudng
gay rung trai cam sanh. Khi trai cam gan thu hoach
thi cuong bi thoi sau dé trdi bi rung, nguoi trong
cam vO cung lo lang. Vi vdy, nghién ctu da dugc
thuc hién nham xac dinh tac nhan gay hai va tim ra
loai thudc hoa hoc ¢6 hiéu qua tic ché sy phat trién
ndm bénh in vitro, sy phat trién vét bénh in vivo.

II. VAT LIEU VA PHUGNG PHAP NGHIEN CUU

trong nhiing cay trong chu luc cta tinh Vinh Long,
dugc trong tap trung chu yéu & 2 huyén Tam Binh va
Tra On. Trong qud trinh canh tdc, ngudi néng dan

2.1. Vit liéu nghién ciiu
Nguon ndm Coletotrichum sp. dugc thu thap &
hai huyén Tam Binh va Tra On, tinh Vinh Long va

'"Truong Pai hoc Can Tho
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