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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-organie teriihzer *vas 

carried by mbcing 70% of black soldier (ly feces with 30% biochar from rice husk and Bacillus subtihs. Strcpici»iy<-'^'^ 

\p All of the above ingredients were mixed and semi-aerobic incubation for 21 days with lemperaturo controlling 

at (65 - 75"C), humidity (50%). The final products after incubating were assessed for quality based on Q .̂̂ '̂̂ J 0 ' ' 

189.2019/BNN8;I' TNT for fertilizer quality Black soldier tlv 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,0^ls .\34 (%) and 

C/N ratio: 11.74. The heavy metals (Cd. Pb, As and Hg) and harmtiil microorganisms {salmonella and E.coli) were 

not detected. By assessing qualit)' of black soldier tiy 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 wj lcnng 

the soil enhanced moisture retention and improved soil pH better than treated chicken and worm feces with the 

same amount. 

Keywords: Black soldier fly feces, bio-organic fertilizer, soil pH, soi! moisture 

Ngdy nhan bai: 15/4/2020 Ngudi phdn bien: PGS. TS. Hd Q u a n g D d c 

Ngdy phdn bi?n: 23/4/2020 Ngdy duyet dang: 29/4/2020 

N G H I £ N c u t ) HOAT TINH K H A N G MOT SO VI KHUAN GAY BENH THl/C VAT 
CUA CAC CHUNG XA KHUAN PHAN LAP Cf VIET NAM 

Pham Thi Hue', Dinh Ih i Ngoc Mai', Nguyen Thj Van', 
Nguyen Hong Minh', Nguyen Kim NCf Thao' 

T O M T.Vr 

Nghien eflu dfloe lien hdnh tren 500 chung xa khuan dflOe phan lap d Viet Nam, hien dang dfltfc bdo qudn lai Bdo 
t ing Gidng chuan Vi sinh vai ( \ ' r C C ) vdi mue tieu chpn Ipc dfloe cac chung xa khuan cd khd nang doi khdng vdi 
mdt .vd \ I khuan gdy bC'nh thfle vit. Ket qud tuyen chpn dUde 18 chung co khd nang khdng Xanthomonas oryzae pv 
ory:ae gdy bfnh bac la lua, 4 chiing khang Dickyea zeac ga\ benh thoi gdc va 7 ehiing khdng Pseudomonas synngae 
g.iy b?nh ddm la. Dje bi^t. hai ehung Streptomvces nuinipurensis VTCC 40895 vd Streptomyces griseus VTCC 41724 
eo ho^it tinh ddi khdng vdi ddng thdi 3 loai \ i khuan ga\ benh da dflpc nghien eflu sau hOn. Ket qua khdo sat 
i nh hfldng cua thdi gian va mdi trfldng nudi cay den kha nang sinh long hpp chat khdng khuan cho thay chung 
\ ' VCC 40895 sinh chat khdng khuan cao nhat sau 6 ngiy nudi cay trong mdi trfldng SKS. Irong khi dd, chung VTCC 
4172.1 sinh chat khang khuan lot nhat trong mdi trfldng 1SP4 sau 6 ngay nuoi, Ngoai ra, cac dac linh smh ly, sinh hda 
cua hai ehung \"TCC 40895 vJ \ 'TCC 41724 eung dflOe xae dmh. 

Tfl khda: Dickyea :eae. Pseudomonas syringae. Xanthomonas oryzae pv. oryzae. xa khuan, khang vi khuan giy 
benh thflc vit 

I. D A T \ . \ N DE nguy ctf d nhiem mdi trfldng. de doa sflc khde con 

Cdc benh do vi sinh vdt gay ra tren ed\ trdng Id " g ^ " " ^'^ m thiet hai kinh te do phdt sinh ehi phi 

mdt mdi de doa rat ldn dd. vdi ^dn xuat ndng nghiep. ' f " , ! " ' " ^f" ^'^ '^ ' " ° ' ^'"^°"S- ^^ ^''"' -"'^t dflpc 
, , . . , - L,- u ' . fl'cri benh do VI sinh vat gay ra tren eav irony tipm 

Trong edng t ic bao \ c thflc vat hi?n nay, phong iri „ . „ „ „ ; , • i u - i u - ' • ' ' ' " ^ " ^ 
^ =• • L nang Sfl dungv i khuan , xa khuan va vi n,"ii tu nhien 

b?nh b i n g bien phdp hda hpe la phd bien, nhflng eae ^- ^.^^^^ ^ . ^1^^^ ^^. ^ ^ . ^ ^ . ^^^^ ^ . ^ , ^ ^^^ ^^^ 

chat hda hoc lai i h u d n g ed bai cho con ngfldi, vdi thu.'., irfl sau hda hpc dflPc de cap den Mr,t,.. nhieu 

nitdi eung nhfl cae vi smh vit cd lpi kh ic , dan den nghien eflu (Medeiros e/fl/., 2012). 

' X'len \'i sinh \al \.i Cong nghe sinh hoc. Dai hoe Quoc gia Ha \ d i 
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Xd khuan dUpc biet li ngudn sinh cic chat cd hoat 
tinh sinh hpc Idn nhat trong so tat ca cac nhdm vi 
smh vdt Nhieu nghien cdu da chflng minh xa khuan 
cd kha ning fle che hieu qua sinh trfldng cua cac 
tac nhin gay benh thflc vit (Evangelista-Martinez, 
2014). Trong dd phdi ke den Streptomyces rochelket 
hpp vdi Trichoderma harzianum dflpc sfl dung de 
kiem soit benh thoi re tren cay dt do Phytophthora sp. 
(Ezziyyani et al, 2007). Streptomyces lavendulae 
vi Streptomyces coelicolor khang vi khuan Erwima 
carotovora subsp. carolovora giy benh thdi cfl hdnh 
(Abdallah et ai, 2013). Trong nghien cflu cfla Hop 
vd cdng tic vien (2014), Streptomyces toxytricini 
dflpc chflng minh la cd kha ndng fle che 10 ndi 
Xanthomonas oryzae pv. oryzae giy benh bac li lua. 
Nghien cflu cfla Aeny va cdng tdc vien (2018) khi sing 
Ipc cdc chung xa khuan cd khd ndng khing Dickyea 
zeae giy benh thdi gdc tren cdy dfla cung chpn lpc 
dflpc hai chung tiem nang Id Streptomyces parvulus 
vd Streptomyces hygroscopicus subsp, hygroscopicus. 

Trien vpng tim kiem cac chung xa khuan va cac 
chat cd ho?t tinh sinh hpc do chung sinh ra lam 
tic nhan khdng che sinh hpc la rat Idn thdng qua 
qui trinh sdng lpc. Nhdm nghien cflu da tien hanh 
dieu tra hoat tinh khang mot so tdc nhan gay benh 
thflc vdt cfla 500 chung xa khuan dflpc phan lap tai 
Vi?t Nam. Ket qua khao sdt boat tinh khang nam 
gay benh thflc vai da dflpc nhdm nghien cflu cdng 
bd (Nguyen Thi Van va ctv., 2019; Lflu Tran Ddng 
vd ctv., 2019). Trong bai bao nay, cac ket qua sang 
lpc boat tinh doi khang vdi cac chimg vi khuan gay 
b?nh thUc vat gom Xanthomonas oryzae pv. oryzae, 
Dickyea zeae vd Pseudomonas syringae dflpc trinh 
bdy. Benh bac la lfla do X. oryzae pv. oryzae dfltfc 
coi Id mdt trong nhflng dich benh phd bien d cac 
vung trong lua tren the gidi vd cic gidng lfla khang 
benh van Id gidi phdp chu yeu. D. zeae giy benh thdi 
goc tren nhieu loii thflc vat nhfl lua, hanh, khoai 
tiy nhflng van cdn it dflpc quan tam nghien cdu, 
P. syringae gay benh dom Id tren nhieu loai cdy nhfl 
cd chua, diu nanh, ciy qua bach va giy thiet hai dang 
ke cho ngdnh trong trpt. Ben canh do, cac nghien 
cflu sau hdn ve dac diem sinh hoc vd dnh hfldng cua 
mdi trfldng vi thdi gian nudi cay den khd ning sinh 
chdt khdng khuan cfla hai chung xa khuan tiem nang 
cflng dflpc md ta. 

11. VAT Ll£U VA PHUONG PHAP NGHIEN CUtJ 

2.1. Vat lieu nghien cdu 

500 chung xa khuan dupc sfl dung de khao 
sdt boat tinh khdng khuan vd 03 chung vi khuan 

gdy benh thflc vat Xanthomonas oryzae pv. orvzac 
VTCC 12268, Dickyea zeae VTCC 12262 vi 
Pseudomonas syringae VTCC 12250 dfldc cung cap 
tfl Bdo tang Giong chuan \'i sinh vit (VTCC) - \'ien 
Vi sinh vat vd Cdng nghe Sinh hpc, Dai hoc Qudc gia 
Ha Npi. Thdng tin ve cac chflng xa khuan ndy cd the 
dflpc tim thay tren trang web vtcc.imbt.vnu.edu.vn. 
Cac chung xa khuan nay dflpc phan lap d \iet Nam, 
chfl yeu tfl cac Vfldn Quoc gia nhfl Cflc Phfltfng, Ba 
Be, Phong Nha-Ke Bing, Bach Ma, Xuan Thuy vi 
Cat Tien. 

2.2. PhUPng phap nghien cflu 

2.2.1. Khdo sdt hoat tinh khdng khuan cua cdc 
chung xa khudn bdng phUdng phdp khuech tdn 
khdng sinh tren dia thach 

Cic chflng xa khuan dflpc nudi tren mdi trfldng 
thach YS (g/L: tinh bdi- 10; cao men- 2; thach- 16) 
trong 7 ngiy d SO^C. 02 chung vi khuan D. zeae 
VTCC 12262 va R syringae VTCC 12250 dflpc nuoi 
tren moi trfldng long LB (g/l: cao nam men - 5, 
pepton-10,NaCl-10) vdOlchungvikhuanX. oryzae 
pv. oryzae VTCC 12268 dfltfc nudi tren mdi trUdng 
long PSA (g/l: khoai tiy - 300,2 Na^HPO.,. 12Hp - 2, 
Ca(NO,), - 0,5, pepton - 5, sucrose - 15) d 30*'C trong 
24 h. Dich nudi vi khuan kiem dinh dflpc them vio 
mdi trfldng da khfl trflng, de ngupi den 40 - 45"C vi 
do ra dia petri. Sau dd, cac thdi thach vdi kich thfldc 
5 mm cd xa khuan dflpc dat len dia. Vdi cac mau thfl 
hoat tinh Id dich nudi cay hoic dich tich chiet tbi 
tien hdnh tao ede 16 tren dia thach kiem dinh bang 
dng nhfla va nhd 50 pi mau vao cac 16. U dia d 30"C 
trong 24 gid. Hoat tinh khdng sinh dflpc xdc dinh 
bang dfldng kinh cua vdng vd khuan tren dia thach 
(Egorov, 1985). 

2.2.2. Ddnh gid dnh hUdngcua thdi gian nudi cdy 
den khd ndng sinh chdt khdng khudn cua chung 
xq khudn 

Chiing xa khuan co hoat tinh khang khuan 
dflpc nudi cay trong cac binh tam giac 250 mL chfla 
75 mL mdi trfldng YS Idng d 3(i°C, ldc dp lac 
160 v/p. 1 mL dich nudi cay dflpc lay ra theo ngdy va 
tien hdnh ly tam 7000 v/p trong 10 phut de loai bd 
sinh khoi Dich nudi cay khdng chfla te bao xa khuan 
dflpc sfl dung de thd hoat tinh khang khuan bang 
phflpng phap khuech tdn tren dia thach. 

2.2.3. Ddnh gid dnh hUdng cua moi trUdng nuoi 
cdy den khd ndng sinh chdt khdng khudn cua chung 
xq khudn 

Chung xa khuan dfltfc nuoi cay trong 5 loai mdi 
trfldng long khdc nhau bao gdm: YS (g/L: linh bdt-10, 
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cao men- 2), SKS igl . tinh bpt- 10, glucose- 10, 
soybean meal- 10. peptone- 5. CaCO,- 3), 301 (g/L: 
tinh bpt- 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:tinhbdt- 10, NaCI- 1, 
K,HPO^* 1, (NH^),SO,- 2, MgSO .̂ 7H,0- 1, cao 
men- 2, CaCO,- 2," trace salts solution- 1ml). Sau 
6 ngiy nudi lic d 30''C, 160 v/p, dich nudi cay (di 
loai le bio bing ly tam) d cic mdi trfldng khac 
nhau dflpc thfl nghiem boat tinh khdng khuan bang 
phflpng phdp khuech tin tren dia thach. 

2.2.4. Nghien cdu ddc diem sinh hoc cua cdc chung 
xq khudn tiem ndng 

Kha nang sfl dung cac ngudn cacbon khac nhau 
dflpc xic dinh bing each bd sung I % cae loai dfldng 
vao mdi trfldng bao gdm (g/L) Baelo yeast nitrogen 
base w/o amino acid- 6.7; Bacto easamino acid- 0.01; 
K.HPO^ - 10; thach-15). .Mm trfldng chfla D-glucose 
dflpc xem Id ddi chflng dfldng vi mdi trfldng khdng 
chfla loai dfldng nao li ddi chflng dm. Anh hudng 
cua nhi^t dd (20, 25, 30, 37 vd 45''C) vi ndng dd 
mudi khdc nhau (NaC! 0, 3 , 5 vd 7%) len sfl sinh 
trfldng cfla chung xa khuan dflpc xdc dinh tren mdi 
trfldng thach YS sau 5 ngdy nudi. Anh hfldng cfla pH 
khic nhau dflpc kiem tra bdng cdch nudi cay chung 
xa khuan d 30''C tren mdi IrUdng YG (g/L: cao men-
10; glucose- 10; thach- 15) vdi cac ndng dp pH thay 
doi tfl 3 den 9. Khi nang sinb enzyme amylase, 
protease, cellulase eua chung xa khuan dfltfc kiem 
tra bdng each bo sung I"o cP chat ifltfng flng Id linh 
bpt, casein vd CMC vdo mdi trfldng thach nfldc. Sau 
5 n^^v il d 30''C, dia nudi cay dflpc nhupm vdi thudc 
thfl Lugol 1% de kiem tra boat tinh amylase, congo dd 
0,1 "(1 di- xic dinh boat tinh cellulase vi amido black 
0.1 "c ddi vdi boat tinh protease. Khd nang phin gidi 

urea dUpc quan sal qua kha nang ddi ma> i "-'"^^ 
sang bdng tren mdi tnidng gdm (g/L): KH '," ' ' 
Na.HPO^- 9,5, cao men- 1, phenol dd t' ' ""• -̂ * 
ml, pH 7). Khd nang hda long gelatin diuv icni tra 
bang each cay vach xa khuan tren dng tha^ I nghieng 
chfla mdi trfldng (g/L): pepton- 5, gelatin llX). pH 7, 
sau dd dng thach dflpc gifl d 4 ^ trong 2 gid. Chiing 
cd khd nang hda ldng gelatin khi mdi iruiMig trong 
dng cd dang ldng (Berd, 1973). 
2.3. Thdi gian va dia diem nghien cdu 

Nghien cflu dflpc thflc hien tfl thing 6 nam 2017 
den thdng 4 nam 2020 tai Vien Vi sinh vat vd Cdng 
nghe sinh hpc, Dai hpc Quoc gia Hd Npi. 

III. KET QUA VA THAO LUAN 

3.1. Sang lpc boat tinh khang vi khuan gay benh 
thflc vat cua 500 chung xa khuan 

Bang phflpng phap dat thdi thach, 500 chung xa 
khuan dflpc phan lap d Vi?t Nam da dflpc sang lpc ve 
kha ndng ddi khdng vdi 3 chflng vi khuan giy b^nh 
tren cdy trdng bao gdm Xanthomonas oryzae pv. 
oryzae, Dickyea zeae vd Pseudomonas syringae. Ket 
qui chi ra tren hinh 1, 2 vd 3 cho thay ty le xa khuan 
khdng vdi cdc chflng vi khuan gay benh li rat thap so 
vdi ty le khdng vi nam cua cac chung xa khuan nay 
da dupc nhdm nghien cflu cdng bd (Nguyen Thi Van 
vi ctv., 2019; Lflu Tran Ddng vd ctv., 2019). Ddi vdi 
X oryzae pv. oryzae, chi cd 18/500 chung, tfldng flng 
3,6% xa khuan cd khd ning khing. TflPng tU, ty le xa 
khuan doi khdng vdi D. zeae va P. syringae tfldng flng 
Id 0,8% (4/500 chung) vd 1,4% (7/500 chiing). Viec 
sang lpc mpt Iflpng ldn mau xa khuan lam tang ccf 
hdi tim kiem dflpc cdc chung khang tiem nang. Day 
cung la lpi the cfla nhdm nghien cflu khi cd san mdt 
bp sUu lap gidng vdi quy mo ddng ke. 

g 15 

I 
g 10 
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Hinh I. Hoat tinh khang ,V. oryzae pv. oryzae eua mpt so ehung xa khuan da dfldc sang It 
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Hinh 2. Hoat tinh khdng D. zeae 
cua mpt sd chiing xa khuan da duoc sing Ipc 

Trongsd cdc chflng cd boat tinh khang vdi vi khuan 
gay b^nh thflc vdt, dang chu y la chiing Streptomyces 
mampurensis VTCC 40895 va Streptomyces griseus 
VTCC 41724 CO kha nang ddi khdng vdi ddng thdi 
3 chung vi khuan kiem dinh. Tiep theo la chung 
Streptomyces polymachus VTCC 40875 cd hoat tinh 
khang P. syringae cao nhat vdi dfldng kinh vdng 
khing khuan dat 20,5 mm vd chung Streptomyces 
lutosisoh VTCC 41167 cd hoat tinh khdng tdt vdi 
D. zeae vdi dfldng kinh vdng khang khuan dat 
11,5 mm. Dac tinh khang nhieu vi khuan gay benh la 
hiem gap d xa khui'n, do vay hai chung VTCC 40895 
vi VTCC 41724 dflpc chung tdi lfla chon de tien 
hdnh cdc nghien cflu chi tiet ve cic dac diem sinh ly 
vi mpt sd yeu to dnh hfldng den sinh tong hpp hoat 
chat khing khuan. 

Hinh 3. Hoat tinh khang P. syringae 
ciia mdt sd chung xa khuan da dflpc sang lpc 

3.2. Anh hudng cua thdi gian nuoi cay den kha 
nang sinh chat khang khuan cua chung xa khuan 

O Streptomyces, cic hpp chat khing khuan 
thfldng dflpc sdn sinh d giai doan sau cfla qui 
trinh sinh trfldng khi cd sfl thay ddi ve cau true te 
bio vi hinh thflc sinh trfldng tfl dang khuan ty sd 
cap sang khuan ty thfl cap va hinh thanh bao tfl 
(Trfltfng Minh Phung vd ctv., 2017). De xdc djnh 
thdi diem sinh chat khdng khuan cao nhat, hai 
chflng VTCC 40895 vi VTCC 41724 dflpc nudi cay 
trong mdi trfldng YS ldng trong thdi gian 10 ngay, 
tien binh thu miu hang ngiy vi kiem tra boat tinh 
dai dien vdi chung kiem dinh X. oryzae pv oryzae. 
Ket qui hoat tinh khing khuan theo thdi gian nudi 
cay dflpc the hien trong hinh 4. 

-VTCC 40895 

-VTCC 41724 

3 4 5 6 
Tbifi giaa nnoi cay (ngiy) 

Hinh 4. Khd nang sinh chat khdng X. oryzae pv. oryzae 
a chiing VTCC 40895 vd VTCC 41724 theo thdi gian nudi cay 

Ca hai chimg VTCC 40895 va VTCC 41724 deu 
bit dau xuat hien boat tinh td ngdy nudi thfl 4 va dat 
cflc dai sau 6 ngiy nudi cay. Tfl ngdy nuoi thfl 6, hoat 
tinh khdng khuan giam dan. Tuy nhien, den ngdy 

nuoi thfl 10, hoat tinh cua chung VTCC 40895 bien 
mat hodn todn, trong khi dd chflng VTCC 41724 van 
gifl dfltfc 39% hoat tinh so vdi thdi diem dat cilc dai. 



TgpcbiKho.jnoc ':-g -:irii ^^pngngh ^pVe:Nam - 565i n4i'2O20 

3.3. Anh hfldng cua mdi trUdng dinh dudng 
den kha nang sinh chat khang khuan cua chiing 
xa khuan 

Khd nang smh chat khdng khuan cua hai chiing 

\TCC 40895 vd \TCC 41724 dflpc khd. 
5 loai mdi trfldng dinh dfldng dflpc sfl > 
bien cho nudi cay Streptomyces Id VS, SK^ 
va ISP4. Ket qui dUpc chi ra tren hinh 5. 

..u tren 

MSP2 

• VTCC 40895 
• \TCC4f24 

. Khi nang sinh chat khang X. oryzae pv. oryzae eiia chung VTCC 40895 
va VTCC 41724 khi nudi eay trong cae mdi trfldng khac nhau 

Chung VTCC 40895 cd khd ning sinh chat 
khing -V oryzae pv. oryzae khi dupc nudi cay trong 
mdi trfldng YS, SKS, ISP2 va dat cao nhat trong 
mdi trfldng SKS. Tuy nhien, khi nudi cay trong mdi 
trfldng 301 vd ISP4, chung nay hoan toin khdng 
ed khi nang san sinh cdc hpp chal khdng X. oryzae 
pv. oryzae. Chung \ ' r t x ; 41724 the hien boat 
tinh khdng X. oryzae pv. oryzae d tat ci 5 loai mdi 
trfldng khio sit. Trong dd, mdi trfldng ISP4 cho ket 
qud ddi khdng manh nhat. Tiep theo li mdi trfldng 
301, YS vi thap nhit li mdi trfldng SKS vd 1SP2 
(Hinh 5), Ket qud tren cho thay thdnh phdn mdi 
trfldng anh hfldng den con dfldng sinh tdng hpp 
boat chat khang khuan d xa khuan. Die biet, mdi 
trfldng vdi nhieu thdnh phan nhfl 301 vi ISP4 khien 
qud sinh tdng hpp boat chat khang X. oryzae pv. 
(>n':iu' bi dflng lai d chung \'TCC 40895. Trong khi 
do, mdi trfldng ISP4 vdi thdnh phan cd nhieu hpp 
chat vd cd lai kich boat qua trinh sinh tdng hpp hoat 
chat khdng X, oiyzac p\ oryzae tdt nhat. Tuy nhien, 
eP che cua su kieh thich hoic kim him nay cdn ein 
dflpc nghien eflu sdu hdn. 
3.4. Dac tinh sinh 1>, sinh hda ciia chung xa khuan 

Chung Sticptonnces mampurensis VTCC 40895 
dflpc phdn lap tfl mau li d Vfldn Qude gia Ba Be, 
trong khi dd, ehung Streptomyces griseus \'TCC 
41724 dfloc phin lip tii mau la d \'fldn Quoc gia 
Phong Nha Ke Bang. Hai ehflng nay dang dflpc lflu 
eifl tai N'TCC, Cac nghien cflu \e dac tinh sinh ly 

sinh hda dflpc thflc hien nhim muc tieu bo sung cd 
sd dfl lieu cho hai chung xa khuan ndy, phuc vu phal 
trien che pham sinh hpe phdng trfl benh thflc vdi 
sau ndy. Ket qui nghien cflu dflpc trinh bay trong 
bang 1. 

Ve kha nang ddng hda nguon cacbon, chung 
VTCC 40895 sinh trfldng tdt nhat trong mdi trfldng 
chfla L- arabinose, cellulose va khong cd kha nang 
ddng hda D- lactose, D- sorbitol, D- xylose. Chung 
VTCC 41724 cd kha nang ddng hda tat ci cic nguon 
cacbon klido sdt, trong do tdt nhat la D- xylose, 
D- fructose, D- galactose, D- glucose, D- mannitol 
vd D- ribose. Hai chflng VTCC 40895 vi VTCC 41724 
deu sinh trfldng tdt d dieu kien pH tfl 7 den 9 
vd khdng sinh trfldng trong mdi trfldng axit. Ve khd 
nang chiu nhiet, hai chung VTCC 40895 vd VTCC 
41724 deu sinh trUdng tdt khi nhiel dp nudi cay li 
25-30°C va khdng sinh trfldng khi nhiet dp nudi cay 
ting len 37-45°C. Ve khd nang chiu muoi, chflng 
VTCC 40895 sinh trfldng tdi flu d ndng dd mudi 0% 
vd khdng sinh trfldng khi ndng do mudi vflpt qua 
3%. Trong khi dd, chung VTCC 41724 ed kha nang 
chiu mudi d ndng do 5% vd khdng sinh trfldng khi 
ndng dd mudi tang len den 7%. Chung chuan ciia lodi 
S 'm]nipureMsisMBRL201^ddnghoadfl{iC(_at ngudn 
dfldngbaogdm L-arabinose. D- cellobiosL- truetose 
D- galactose, D- mannose, raffinose, sodium nidldle 
va succinic acid, khdng ddng hoa du<iL iiOidlos '̂ 
Chung chuan chiu dflpc pH 6-10, pH thi^ii /mp i,,, ^ 
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Die 
tinh 

la 8 (Nimaichand et aL. 2012). Trong khi dd, chung 
chu5n ciia lodi S. griseus ISP 5236 cd kha nang ddng 
hod D-glucose, D- xylose, D- mannitol, D- fructose 
nhflng khdng cd khi nang ddng hod L- arabinose, 
sucrose, i- inositol, rhamnose vi raffinose (Shirling 
et ai. 1968). Nhfl vay, khd nang ddng hoa dfldng li 
die tinh rieng cua tflng chflng. khdng phai dac trflng 
cho hai lodi S. manipurensis vd S. griseus. 

Bang 1. Die tinh smh ly, sinh hda cua hai chung 
xa khuan VTCC 40895 vd VTCC 41724 

Khi nang sinh trfldng 
„.,. . . . S. manipurensis S. griseus 
"'^"^^^ VTCC 40895 VTCC 41724 

Cellulose +-1-++ + + + 

u- lactose + 

D- raffinose -t- + + 

D- sorbitol + 

D- xylose 

D- fructose -H 

D- galactose 4-

D- glucose +-1-

D- mannitol + 

D- ribose -t--i-

L- arabinose -i-+-i-f 

L- rhamnose + 

Melibose -i-

Saliem -i-

Nguon 
' hydrat 
cacbon 

pH 

Nhiet dp 
CC)' 

' Nong 
dp mudi 

, NaCl (%) 

Khd nang 
sinh 
enzyme 

Hda long 
gelatin 

30 

37 

45 

0 

3 

5 

7 

Amylase 

Cellulase 

Protease 

Gelatin 

-H--I--I-

+-t"("t-

-l-+-t-

-l"l-t-+ 

++++ 
-f++-l-

-H--I-1-

Ghi chu: - khong sinh trUdng vd sinh IrUdng rat yeu 
so vdi dot chiing; + sinh trUdng yeu; -i-i- sinh IrUdng 
mUc trung binh; +++ sinh IrUdng tot; ++++ sinh IrUdng 
rdt tot 

Ket qua kiem tra kha nang tiet enzyme ngoai bio 
cfla cae chung xa khuan nghien cflu cho lhd\. ehung 
\'TCC 40895 va \TCC 41724 deu cd kha ning sinh 
hai enz)'me ngoai bao la amylase, cellulase vd khdng 
tiet protease. Chflng VTCC 41724 cd kha ning phan 
gidi urea, trong khi chiing VTCC 40895 khdng phin 
glii. Ngoai ra, hai chung nay deu khdng cd kha nang 
hda long gelatin, 

Khd ning khang 3 loai vi khuan giy b?nh thpc 
vit Xanthomonas oryzae pv. oryzae, Dickyea zeae vd 
Pseudomonas syringae cfla cdc chung xa khui'n da 
dflpc de cap den trong mot sd nghien cflu. Trong cdng 
bd cua Hwang va cpng tie vien (2001), Streplomyi.es 
humidus sinb ra hdp chat phenylacetic acid vi sodium 
phenylacetate cd boat tinh khang Saccharomyces 
cerevisiae vd Pseudomonas syringae pv, syringae. 
Muangham va cdng tdc vien (2014) da chflng mmh 
ring Streptomyces bungoensis TY68-3 cd khi nang 
fle che sinh trfldng ciia Xanthomonas oryzae pv. 
oryzae vd Xanthomonas oryzae pv oryzicola. Nghien 
cflu cua Aeny vd cdng tie vien (2018) cung xac dinh 
dflpc khd ning khang Dickyea zeae gdy benh thoi goc 
tren cdy dda cua hai chiing Streptomyces parvulus 
vd Streptomyces hygroscopicus subsp. hygroscopicus. 
Trong nghien cflu eua chung ldi, Streptomyces 
manipurensis va Streptomyces griseus cd khd nang 
khang ddng thdi cd 3 loai vi khuan gay benh thflc 
vat, Theo cdng bo mdi nhat cfla Tamreihao vd cpng 
tdc vien (2019), Streptomyces manipurensis MBRL 
201 cd khd ning khing 6 lodi nam gdy benh tren 
lua va sdn sinh cac enzyme phan hfly thinh te bio 
nam nhfl chitinase, p-l-4-glucanase, lipase, protease 
va chat bay hPi nhfl ammonia. Streptomyces griseus 
cung dfldc Nguyen vd cdng tie vien (2012) chflng 
minh khd nang khdng hieu qui Phytophthora capsici 
gay thdi re tren cdy tieu. Khd nang khang ddng thdi 
3 loai vi khuan gdy benh thflc vat cua Streptomyces 
manipurensis vd Streptomyces griseus trong nghien 
cdu cua chung tdi Id nhflng ket qud mdi thu nhin 
td hai lodi xa khuan ndy. Cdc nghien cflu sau hPn 
ve htfp chat khdng khuan vi hieu qua giam b^nh d 
quy mo ddng rupng can thiet dfldc tien hdnh de phit 
trien che pham vi sinh phdng trfl benh thflc vat tfl 
hai lodi xa khuan tiem nang nay 

IV KET LUAN VA DENGHI 

4.1. Ket luan 
Tfl 500 chung xa khuan trong bd sflu tap gidng eiia 

Bao tdng Giong chuan Vi sinh vat, ehung tdi da chpn 
lpc dfltfc 18 chung cd khd nang khing Xanthomonas 
oryzae ^v oryzae, 4 chung khdng Dickyea zeae va 
7 chung khang Pseudomonas syringae. Trong dd cd 
2 chung CO kha ndng khdng ddng thdi 3 loai vi sinh 
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vdt kiem dinh la VTCC 40895 va \ T C C 41724. 
C h u n g V T C C 40895 sinh chat khdng khuan tdt nha t 
t rong mdi trfldng SKS sau 6 ngay nudi cay. Trong 
khi dd mdi trfldng dinh dfldng vd thdi gian tot nhat 
cho k h i n i n g sinh chat khang khuan cua chung 
V T C C 41724 l i ISP4 sau 6 ngay nudi. 

4 .2. D c n g h i 

Cac chung xa khuan trien vpng da d\iac tuyen 

chpn can dflpc nghien cflu s iu hdn de phdt trien 

thdnh cac dang che pham smh hpc phuc vu cho san 

xuat ndng nghiep. 

Ldi CAM ON 

Nghien cflu ndy dflpc t i i t rp bdi Nhiem vu dieu 
tra cP bdn n i m 2019 "Dieu tra tiem nang hoat t inh 
sinh hpc cua ngudn gen xa khuan cua Viet Nam 
n h i m khai thdc phuc vu nen ndng nghiep hflu cP: 
dieu tra tren 200 chflng xa khuan, hoan thien cP 
sd dfl li^u onl ine v i x iy dflng bo so cua 5 chung xa 
khuan cd tiem ndng". 
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Study on the anUgonistic 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 acnnomycete strains isolated in Vietnam and preserved at the \'ietnam 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 utdized for further shidy The antibacterial activity was highest 
when VTCC 40895 strain was cuUivated 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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DINH DANH VA HIEU QUA CUA M O T SO THUOC H 6 A HOC 
DOI VOfI T A C NHAN GAY THOI CUONG TRAI CAM S A N H 

Le Thanh Toan', Tran Thinh Dat' 

TOM TAT 

Trong vdi nam gan day, benh thoi cuong tren cdy ed mfli ndi chung, cam sanh ndi neng xuat hien va gay thiel hai 
ning ne cho eae hp san xuat. Ket qua nghien cflu cho thay trong 10 mau nam phin lip, lim thuan tfl vet b^nh thdi 
eudng trdi cam sinh thu tai 2 huyen Tam Binh vd Trd On, tinh Vinh Long, mau nam TB2 cd doe tinh eao nhal vd 
ilupc dinh danh Id Colletotrichum gloeosporioides, vdi ti Ie trimg hpp 100% dfla theo NCBI. Ket qua ddnh gia hieu 
qui IH vitro cua cdc loai thude hda hpc vdi nam C. gloeosporioides ghi nhan nghiem thflc xfl li Azoxystrobin + Fosetyl 
Aluminium -i- Dimelhomorph eho hieu qua fle che nam C gloeosporioides cao htfn cd y nghia vdi nghiem thfle ddi 
chflng. Hieu qua in vivo cfla Azoxystrobin -i- Fosetyl Aluminium -t- Dimelhomorph doi vdi benh thoi cuong trai cam 
cho thay nghifm thflc co xfl li thudc tai thdi diem 1 vd 5 ngay trfldc khi Idy benh da fle che sfl phat trien cfla vet benh. 

Tfl khda: Cam sdnh, than thfl, thudc hda hoe 

I. DAT VAN DE phii ddi mdt nhieu loai sau benh hai khic nhau, gay 

Cam Id mdt trong nhflng loai trai cay pho bien thiet hai khdng nhd ve nang suit va chat Ifldng trai 
trenthegidi,dUPctrdngdnhieunPivadUPctieuthu ^ ^ 'h" ^oach. Hien nay, mdt benh mdi xuat hien 
nhfl trdi ciy dn tfldi hodc dung lam nfldc ep. Trii cam kh^^n cho ndng dan lo ling. Dd Id benh thdi cudng 
khdng chi ngon, de dn md cdn ma cdn chfla nhieu Ŝ Y rung tri. cam sanh. Khi trai cam gan thu hoach 
chdt XP, vitamin C, thiamin, folate vd chat chdng oxi ^ î cuong bi thdi sau dd tri. bi rung, ngflPi trong 

hda (Chung Thi Thanh Hdng, 2015). & DBSCL, cam 
cam vo cflng lo lang. Vi viy, nghien cflu da dflpc 

loai thudc hda hpc cd hieu qui fle che sfl phdt trien 
nam benh in vitro, sfl phdt trien vet benh in vivo. 

^i„L *,,^^. .• • Jt, ... ^ ' u , -. , , . . I - . i . thUc hien nham xdc dinh tdc nhin giy hai vi tim ra 
sanh dfltfc trong tf nhieu nPi nhflng noi tieng nhat la ' , ' . , . , . , .. , . , C , . 
trai cam sanh Tam Binh (Vinh Long), hang ndm fldc 
linh eung ci'p cho thi trfldng hang chuc ngan tan vd 

dem lai nguon thu nhap ldn cho ba con nong dan jj vAT LIEU VA PHl/ONG PHAPNGHieNC0U 
(Biii Trieu Thfldng vd ctv., 2018). Cam sdnh Id mdt 
trong nhflng cay trong chu lUc cua tinh Vinh Long, 2.1. Vat lieu nghien cdu 
dupc trong tip trung chu yeu d 2 huyen Tam Binh va Nguon nam Coletotrichum sp. dflpc thu thip d 
Tra On. Trong qui trinh canh tac, ngfldi ndng ddn hai huyen Tam Binh va Tra On, tinh Vinh Long vd 
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