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Pythium spp. dugc biét dén 14 mot trong nhimg tac nhan
chinh gy bénh chét nhanh dan dén thiét hai ning né vé ning suat
cay ho tiéu (Shashidhara, 2007). C6 nhiéu bién phap di dugc ap
dung dé phong trur bénh chét nhanh trén hd tiéu nhu héa hoc, sinh
hoc... Tuy nhién, viéc sir dung thudc hoa hoc thuong cho hiéu
qua thap, doc hai va gay 6 nhiém moi truong nén bién phap sinh
hoc dang dugc chu trong nhd hi¢u qua lau dai va than thién voi
moi truong. Trong do6, Trichoderma spp. va Bacillus spp. tir 1au
da dugc ching minh c6 kha ning ddi khang tét vi nAm Pythium
spp. nhd tiét mot sd loai enzyme ngoai bao nhu glucanase,
chitinase, cellulose... (Amrita, Richa, Vijai, & Harikesh, 2016;
Anita, Aarti, Ashwin, Hariprasad, & Shubhada, 2012; Najwa,
Slim, & Naima, 2016). Nghién ctru nay cho thay rang, trong diéu
kién in vitro, & nong d6 10° bao tr dong/ml, chung Pythium
vexans P6 c6 kha niang gy bénh thdi nhanh ré tidu véi chi s6 gy
hai va ti 18 hai cao nhit trong 11 ching Pythium vexans. Ngoai
ra, cic két qua thu dugce di ching minh 12 ching Trichoderma
spp. va 5 chung Bacillus subtilis c6 kha niang d6i khang véi ching
Pythium vexans P6 trong phong thi nghiém. Sau 6 ngay dong nuoi
cdy, phan trim wrc ché nim bénh cia cac ching Trichoderma spp.
dat tir 40-90%. Sau 8 ngdy, hau hét khuan lac cac chung
Trichoderma spp. da trc ché hoan toan nim bénh. Bén canh do,
ca 5 chung Bacillus subtilis déu c6 kha niang d6i khang voi chung
nam bénh Pythium vexans P6. Tuy nhién, ty 18 trc ché nAm bénh
cua cac chung Bacillus subtilis chi dat tor 22,69-27,67% sau 6
ngay dong nudi ciy, thip hon so véi cac ching Trichoderma spp..
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ABSTRACT

Pythium spp. are well known as one of the main pathogens
causing quick wilt disease of black pepper and severely reducing
pepper yield (Shashidhara, 2007). Many treatment methods have
been used to prevent root rot of black pepper such as chemical
and biological methods. However, chemical treatment often has
low effectiveness, harmfulness and  environmental-
unfriendliness. Meanwhile thanks to the long efficiency and eco-
friendliness, biological agents have been increasingly using. In
fact, Trichoderma spp. and Bacillus spp. were demonstrated that
they possibly had the good antagonistic property against Pythium
spp. because of their extracellular enzymes including glucanase,
chitinase, cellulose... (Amrita et al., 2016; Anita et al., 2012;
Najwa et al., 2016). The results of this study showed that in vitro
the suspension containing 10°zoospores/ml of strain Pythium
vexans P6 caused root rot of black pepper with the highest disease
index and disease rate among 11 strains Pythium vexans. In
addition, through this research antagonist effects of twelve
Trichoderma strains and five Bacillus subtilis strains against
Pythium vexans in vitro were also revealed. After 6 days of dual
culture of Trichoderma spp. and Pythium vexans P6, the
percentage of inhibition was from 40% to 90%. Almost all strains
of Trichoderma spp. could completely inhibit the growth of the
pathogen after 8 days of dual culture. Besides, all five strains
Bacillus subtilis revealed the growth inhibition against Pythium
vexans P6 on agar dish; however, the proportion of inhibition on
the development of pathogen was only 22,69% till 27,67% after
6 days of dual culture, lower than that of Trichoderma spp..

1. Mé dau

Cay ho tiéu (Piper nigrum L.) I1a cay céng nghiép nhiét dsi cé gia tri kinh té cao, dong
vai trd quan trong trong nén kinh té nudc ta. Tuy nhién, trong nhitng nim gan day, mac du dién
tich ho tiéu ting dan theo timg nim nhung ning suat tiéu lai c6 xu huéng giam. Mot trong
nhitng nguyén nhan chinh gay thiét hai ning né d&én ning suét tiéu 1a bénh chét nhanh hay con
goi 1a bénh théi r& nhanh (Nguyen, 2015). Bénh nay do nhiéu tac nhan, trong d6 c6 Pythium
spp., loai nay thudc I6p Oomycetes, ton tai trong dat, cd kha nang sinh bao tir dong trong moi
truong nudc, ¢d kha ning gay bénh trén nhiéu bo phan cua cay nhu ré, géc, than, l4... va co co
ché 12y lan bénh rat linh hoat theo bién d6i thoi tiét (Shashidhara, 2007). Ngoai ra, bénh nay rat
khé nhan biét qua biéu hién ngoai hinh cuaa cy trong, thong thuang khi nhan biét duoc thi bénh
da o giai doan rat nang, rat kho xu ly, tham chi c6 thé lay lan gay mat tring toan bo ning suat.
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Do dé, viéc nghién cau bién phap phong trir bénh chét nhanh trén cay tiéu 1a mot van dé cap
thiét, mang tinh thuc té cao.

Trichoderma thugc 16p Ascomycetes, 1a loai nim dét, thuong duoc st dung dé kiém
soat cac bénh do vi nim gay ra trén cay trong. Nam Trichoderma di duoc chitng minh cé thé
kiém soat sinh hoc Alternaria, Colletotrichum, Phytophthora, Pythium, Rhizoctonia,
Sclerotinia,Verticillium, ... Cac co ché d6i khang cia nam nay 1a ky sinh soi nam, tiét khang
sinh, canh tranh khong gian va dinh dudng dong thoi kich hoat cay chong lai mam bénh. Hon
nita, nAm Trichoderma duoc cho 1a tiét cac enzyme ngoai bao nhu glucanase, chitinase, ... co
thé phan huiy sgi nAm bénh do d6 han ché dugc su phét trién va xam thuc vao mé ky chu (Amrita
etal., 2016).

Bacillus dugc st dung dé kiém soat nhiéu vi sinh vat gay bénh cho cay trong vi ching
c6 thé tiét nhiéu chat khang khuan hay khang nam, c6 thé canh tranh khong gian va dinh dudng
véi vi sinh vat gay bénh hay ting stc dé khang cua cay trong dé chong lai cac tac nhan gay
bénh (Approaches et al., 2001).

Nghién ctru nay duoc thuc hién nham danh gid kha niang d6i khang cua cac chang
Trichoderma reesei, Trichoderma harzianum, Trichoderma virens va Bacillus subtilis d6i voi
chung Pythium vexans gay bénh chét nhanh trén cay ho tiéu.

2. Péi twong nghién ciru

Cac chang giéng thudc bo suu tap giéng vi sinh vat cua Trung tim Cong nghé Sinh hoc
Thanh phé H6 Chi Minh nhu trong Bang 1.

Bang 1
Danh sach cac chung vi sinh vat dugc sir dung
STT | Ky hiéu Tén khoa hoc Ngudn géc
1 P1 Pythium vexans
2 P2 Pythium vexans
3 P3 Pythium vexans
4 P4 Pythium vexans
5 P5 Pythium vexans Phan lap tir dat vaing ré ho tiéu bi bénh
: chét nhanh thudc huyén Bu Bép,
6 P6 Pythium vexans tinh Binh Phudc
7 P7 Pythium vexans
8 P8 Pythium vexans
9 P9 Pythium vexans
10 P10 Pythium vexans
11 P11 Pythium vexans
12 B1 Bacillus subtilis Phan 1ap tir dét thuoc huyén Cho Gao,
13 B2 Bacillus subtilis tinh Tien Giang
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STT | Ky hiéu Tén khoa hoc Nguén géc
14 B3 Bacillus subtilis
15 B4 Bacillus subtilis
16 B5 Bacillus subtilis
17 T1 Trichoderma reesei Phan lap tir dat thudc vuon quéc gia Lo Go
18 T2 Trichoderma harzianum Xa Mét, tinh Tay Ninh
19 T3 Trichoderma virens
20 T4 Trichoderma harzianum o o
21 T5 Trichoderma harzianum Phan lap tir d?t thuf)C huyerrl Bu Gia Map,
tinh Binh Phué6c
22 T6 Trichoderma virens
23 T7 Trichoderma harzianum
24 T8 Trichoderma virens Phan lap tir dat thuoc huyén Loc Ninh, tinh
25 T9 Trichoderma virens Binh Phudc
26 T10 | Trichoderma virens Phan lap tir dat thuoc huyén Hon Quan,
27 T11 | Trichoderma virens tinh Binh Phudc
28 T12 Trichoderma harzianum Phan lap tir dat thuéc huyén Bu Bop, tinh
Binh Phudc

Ngudn: Két qua phan tich dit liéu cua nhém nghién ctu
3. Phuwong phap
3.1. Chudn bj dich huyén phu bao ti# déng (zoospore) ciia cac ching Pythium vexans

Dich huyén phu bao tir dong caa cac chiing Pythium vexans duoc chuan bj theo phuong
phép ciia Robert, Jean, va Lee (1995). Nudi cdy cac chung Pythium vexans trén moi truong
PCA trong 7 ngay & nhiét do phong. Dung dao cdy vé tring chuyén cac tan ndm vao erlen chia
nudc cat vo tring, u trong 72 gio ¢ nhiét d6 phong. Sau do, cac erlene nay duoc cho vao ti lanh
5°C trong 1 gio dé kich thich céc tdi bao tir giai phong bao tir dong. Loc hdn hop qua vai dé thu
dich huyén phu, sau dé xac dinh mat do bao tir dong trén budng dém hdng cau (Robert et al.,
1995).

3.2. Pdnh gid khd ndng gdy théi ré nhanh cia 11 chiing Pythium vexans ¢ diéu kién
phong thi nghiégm

Thi nghiém don yéu té duoc bé tri theo kiéu hoan toan ngau nhién (CRD gom 12 nghiém
thirc trong (g véi 11 chiing nim bénh va 1 nghiém thie ddi ching). Mai nghiém thuc lap lai
3 1an, mdi lan Iap lai 1a mot bo ré tiéu.

Thu nhan cac bo ré tiéu tir nhitng cay tiéu duoc chiam soc trong diéu kién nha kinh, tranh
lam t6n thuong bo ré. Rura sach ré dudi voi nude, sau d6 khir tring vai con 70° trong 30 gidy
va rira lai hai 1an voi nuéc cat. Tién hanh ngdm bo ré tiéu vai 100ml dich huyén phu bao tir
dong mat d6 108 bao ta/ml (Ton, Ton, & Le, 2015), sau 4 gio lay ré ra dit vao hop nhua tron
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c6 san bong thim nudc da hap khir trung. Bao miéng hop bang gidy bac, t ¢ nhiét do phong.
Déi vai nghiém thire d6i ching, thay dich bao tir dong bang nuée cat vo tring.

Tién hanh lay chi tiéu sau 5 ngay ching bénh. Panh gia kha ning gay bénh théi ré nhanh
trén ré ho tiéu caa cac chung Pythium vexans dya vao ty 1é hai, chi s6 hai va phan cip hai déi
Vi Vi sinh vat gay bénh o ré theo QCVN 01 - 172 nhu sau:

S6 don vi mau diéu tra bi hai

x 100 1)

o Ty 1¢ hai (%) =

Téng s6 don vi mau diéu tra

YNy X 1)+ ...+ (Np X n)]
N XK

e Chi sb hai (%) = x 100 )
Trong do:

Ni: 1a s6 mau diéu tra bi hai ¢ cap 1

Nn: 1a s6 mau diéu tra bi hai & cap n

N: 1a tong s6 mau diéu tra

K: 1a cap hai cao nhit cua thang phan cip

« Phan c4p hai d6i véi loai sinh vat gay hai géc ré

Céap 1 (nhe): < 1/3 s6 18 bi hai.

C4p 2 (trung binh): > 1/3 - < 2/3 56 ré bj hai.

Cap 3 (nang): > 2/3 s6 ré bi hai.

3.3. Pdnh gid kha nang déi khang véi chiing Pythium vexans P6 criia 12 ching
Trichoderma spp. trong phong thi nghiém

Thi nghiém duoc tién hanh theo phuong phap dong nudi cdy nhu mé ta luliana va cong
su (2017) gém 13 nghiém thic (12 chung ndm Trichoderma spp. va 1 nghiém thirc ddi chimng),
mdi nghiém thic Iap lai 3 1an. Nudi cy cac chang Trichoderma spp. va ching Pythium vexans
P6 riéng biét trong cac dia Petri chita moi truong PDA & 25°C. Sau 2 ngay, chuyén mot khoanh
hé soi Pythium vexans duong kinh 5mm sang dia Petri chta méi truong PDA; dong thoi, dat
mot khoanh nam Trichoderma sp. dudng kinh 5mm & phia d6i dién cua cing dia Petri sao cho
d6i xting nhau qua dudng kinh dia va ca hai cach mép dia 2cm. Béi vai nghiém thire d6i chung,
chi ciy hé soi ndm bénh. Nudi cy cac dia Petri nay ¢ 25°C. Po ban kinh khuan lac nAm bénh
& cac nghiém thac 2 ngay/lan. Panh gia tinh d6i khang cia chang Trichoderma spp. véi nam
bénh dua vao phan tram tc ché theo cdng thic: (C - T)/C *100. Trong do:

C: ban kinh khuan lac cua ndm bénh trong nghiém thirc d6i chung;

T: ban kinh khuan lac cia ndm bénh khi dwoc nudi cuing vai Trichoderma spp. (Anita
etal., 2012).
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3.4. Ddinh gid kha nang doi khang véi ching Pythium vexans P6 cia 5 chiing
Bacillus subtilis trong phong thi nghiém

Thi nghiém duoc tién hanh theo phuwong phap ctia Shouan va cong su (2010) gom 6
nghiém thuc (5 chung vi khuan Bacillus subtilis va 1 nghiém thirc d6i chtng), mi nghiém thirc
lap lai 3 1an. Tién hanh nudi cdy cac chang vi khuan Bacillus subtilis trén méi truong TSA va
chung Pythium vexans trén méi truong PDA ¢ 25°C. Sau 2 ngay, chuyén mot khoanh hé soi
Pythium vexans duong kinh 5mm sang dia Petri chtra méi truong PDA, sau d6 cdy 1 duong vi
khuan & phia ddi dién cach mép dia 2cm. O nghiém thuc ddi chung, chi céy hé sgi Pythium
vexans. Nudi cdy cac dia Petri nay ¢ 25°C, do duong kinh nam bénh & cic nghiém thirc 2
ngay/lan. Panh gia tinh d6i khang cua cac chung Bacillus subtilis voi ndm bénh dwa vao phan
tram e ché theo cong thie: (C - T)/C *100. Trong do:

C: duong kinh khuan lac ciia nAm bénh trong cong thie dbi chimg

T: dudng kinh khuén lac ctia nAm bénh khi dong nudi ciy véi Bacillus subtilis (Shouan
et al., 2010)

4. Két qua va thao luin

Panh gia kha nang gy bénh thdi ré nhanh cua 11 ching Pythium vexans trén ré ho tiéu
¢ phong thi nghiém.

Bang 2

Két qua khao sat kha ning gy thdi nhanh ré ho tiéu trong phong thi nghiém cua 11 ching
Pythium vexans

STT Chiing Ti 18 hai (%) Chi s6 hai (%) Phén cip bénh
1 P6 92.5 100 3,00?
2 P2 70 91,67 2b
3 P11 50 66,67 1,75
4 P3 42.5 58,33 1,75
5 P4 40 58,33 1,75b¢
6 P5 37.5 58,33 1,75
7 P10 37.5 58,33 1,75
8 P1 325 50 1,500¢
9 P8 28.75 50 1,50
10 P9 25 41,67 1,25¢%
11 P7 13.75 33,33 1,009

CV (%) 67,33
Mtrc y nghia *x

Ngudn: Két qua xur 1y tir dir lidu diéu tra
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Hinh 1. Triéu chiing théi ré tiéu sau 5 ngay chang bénh véi Pythium vexans

Dua vao két qua Bang 2 cho thay, sau 5 ngay chang bénh, tat ca 11 chung Pythium
vexans déu c6 kha ning gay bénh thdi nhanh ré tiéu (Hinh 1), ty 1¢ hai dat tir 13,75-92,5%.
Trong d6, chung P6 gay thdi ré vai ty 1¢ hai dat cao nhat (92,5%) va chi sb hai cua chang P6
cling dat 100%, cao nhat so véi cac ching Pythium vexans con lai. Bén canh dé, khi phan cap
bénh theo QCVN 01 - 172 thi ré tiéu ¢ nghiém thizc P6 bi bénh ning nhat (khac biét co y nghia
vé mat thong ké) (Hinh 1). Trong khi dé, cac bo ré tiéu ¢ nghiém thirc dbi chirng van giir nguyén
trang thai ban dau (Hinh 1). Tir nhitng két qua nay cho thay, trong diéu kién phong thi nghiém,
chang P6 c6 kha ning gay bénh théi nhanh ré tiéu nang nhat trong 11 chang Pythium vexans
khao sat. Bén canh d6, két qua thu duoc tir nghién ciu ndy phu hop véi nhan dinh cua Akira,
Juan, Jose, va Tsuneo (1998) va Shashidhara (2007) khi cho rang ngoai Phytopthora spp. thi
loai Pythium spp. ciing c6 kha nang gay bénh chét nhanh trén cay tiéu.

4.1. Ddnh gid kha néing déi khang ciia Trichoderma spp. vdi chiing Pythium vexans
P6 trong phong thi nghiém

Bang 3

Kha nang dbi khang cua cac chang nam Trichoderma spp. voi chiing Pythium vexans P6 nudi
cay trén moi truong PDA

Pon vi tinh: Phan trim wc ché (%)

Thoi gian (ngay)

STT Nghiém thirc
4 6 8
1 T1 108 40f 40°
2 T2 108 56,674 1002

3 T3 10° 68,33 1002
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Thot gian (ngay)

STT Nghiém thirc
4 6 8
4 T4 25 40f 81,672
5 T5 46,67 66,67° 1002
6 T6 30 43,33° 100
7 T7 30,33« 73,33 100?
8 T8 51,67° 56,67°% 1002
9 T9 40P 53,330 93,332
10 T10 70° 90? 100?
11 T11 350 53,33 100°
12 T12 51,67° 53,33 1002
CV (%) 33,75 15,15 17,41
Murc ¥ nghia * * e

Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu

Két qua thu dugc ¢ Bang 3 cho thay, tat ca 12 chang Trichoderma spp. déu c6 kha nang
d6i khang vai chang Pythium vexans P6 trong diéu kién phong thi nghiém. Sau 4 ngay dong
nudi cy, phan trim wc ché nim bénh dat tir 10% (T1, T2, T3) dén 70% (T10). Kha ning tc
ché nam bénh tang dan theo thoi gian, sau 6 ngay dong nudi cay, phan trim tc ché dat tir 40-
90%, trong d6 chung T10 dat 90% (khac biét co y nghia vé mat thong ké). Trong khi d6, theo
két qua nghién ctru cua Anita va cong su (2012), sau 6 ngay ddng nudi cay, phan trim Gc ché
chung Pythium vexans cta cic chung Trichoderma spp. chi dat tur 32,31-69,23%. Trong nghién
clru nay, sau 8 ngay ddng nudi cdy, hau hét cac chang nam Trichoderma spp. da uc ché hoan
toan voi ndm bénh, trong d6 c6 ching T10; trong khi d6 & nghiém thirc dbi chung, ndm bénh
van sinh truong va phat trién tét, phu kin dia Petri (Hinh 2). Tir két qua nay cho thiy, trong diéu
kién phong thi nghiém, loai Trichoderma virens d6i khang véi nam Pythium vexans gay bénh
thdi nhanh ré ho tiéu hiéu qua hon 2 loai Trichoderma reesei va Trichoderma harzianum (khac
biét c6 y nghia vé mat thong ké). Bén canh do, nhitng két qua kha quan nay cho thay viéc ang
dung cac chung Trichoderma spp. trong viéc phong trir bénh do Pythium spp. gay ra hoan toan
c6 co so khoa hoc.
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Hinh 2. Kha niang d6i khang cua 12 chung Trichoderma spp. d6i véi chung Pythium vexans
P6 trong phong thi nghiém sau 8 ngay

4.2. Pinh gid khd nang déi khang cia cac chang Bacillus subtilis véi ching
Pythium vexans P6 trong phong thi nghiém

Két qua khao sat trén moi trudng PDA cho théy, tat ca 5 chung vi khuan Bacillus subtilis
déu c6 kha nang ddi khang vai ching Pythium vexans P6; trong khi d6, ¢ nghiém thtc ddi
chtang nim bénh van sinh truéng va phat trién manh (Bang 4 va Hinh 3). Sau 2 ngay dong nudi
cdy, ca 5 chung vi khuan d3 biéu hién kha ning d6i khang véi nam bénh, phan tram tc ché dat
tir 0,75-3,24%. Phan trim @c ché nay tiép tuc ting ¢ thoi diém sau 4, 6 ngay nudi ciy. Sau 6
ngay dong nudi cdy, phan trim wc ché nim bénh cua 5 chung Bacillus subtilis dat tir 23,36-
27,67%. Va & tat ca cac thoi diém ghi nhan chi tiéu thi chung CG11 c6 kha nang d6i khang tét
hon cac chung vi khuan con lai (khéc biét co ¥ nghia vé mit théng ké). Trong khi d6, theo két
qua nghién ciu cua Najwa va cong su (2016), sau 5 ngay dong nudi cy, phan tram tc ché cac
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chung Pythium spp. cua vi khuan Bacillus spp. dat tir 59-60%. Tuy nhién, két qua nay duoc tién
hanh trén hai loai Pythium dissotocum va Pythium aphanidermatum, khdng phai loai Pythium
vexans, dong thoi vi khuan Bacillus spp. cua nghién ciu ndy van chwa xac dinh rd tén loai.
Ngoai ra, Najwa va cong su (2016) sir dung phuong phap khac dé danh gia tinh kha ning ddi
khang cua vi khuan Bacillus spp. va Pythium spp.. Cu thé, hai khoanh ndm bénh duoc ciy ddi
dién nhau trén cung mét duong kinh dia Petri 90mm chira moi truong PDA, cach nhau 15mm.
Sau d0, cdy hai duong vi khuan Bacillus spp. (108 cfu/ml) trén duong kinh vuéng géc véi nim
bénh. Do d6, c6 thé vi mot sé ly do ndy nén co su khéc biét vé két qua thu duoc giira hai nhom
nghién cuu.
Bang 4
Kha ning trc ché cua cac chung vi khuan Bacillus subtilis vai ching Pythium vexans P6 trén
moai truong PDA

Pon vi tinh: Phan tram wc ché (%)

Thai gian (ngay)

STT Nghiém thirc

2 4 6

B1 0,75°¢ 13,21P 23,36°

2 B2 1,61° 11,85P 24,830¢

3 B3 32 11,12b 26,10P

4 B4 2,962 12,45P 22,69°

5 B5 3,242 15,848 27,672

CV (%) 18,40 9,91 3,34

Miic ¥ nghia * * *

Ngudn: Két qua phan tich dit liéu cua nhém nghién ctu

Hinh 3. Kha niang d6i khang cua 5 chung vi khuan Bacillus subtilis d6i véi ching
Pythium vexans P6 sau 6 ngay
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5. Két luan

Két qua thar nghiém kha ning gay hai cua 11 chung Pythium vexans cho thiy chuang
Pythium vexans P6 c6 kha ning gay thdi nhanh ré tiéu manh nhat.

Mac du ca 3 loai Trichoderma spp. (Trichoderma virens, Trichoderma reesei va
Trichoderma harzianum) déu c6 kha ning déi khang véi ching Pythium vexans P6, tuy nhién
loai Trichoderma virens c6 kha ning tc ché nAm bénh cao hon. Thét vay, chung Trichoderma
virens T10 c6 phan tram tc ché Pythium vexans dat 90% sau 6 ngay, cao hon so véi 11 chang
Trichoderma spp. con lai (khéc biét c6 y nghia vé mat thong ké). Trong 5 chang vi khuan
Bacillus subtilis, ching B5 c6 phén tram Gc ché nAm bénh dat 27,67% sau 6 ngay, cao hon 4
chang con lai (khac biét c6 y nghia vé mit théng ké). Trong pham vi nghién ctiu nay, cac ching
Trichodema spp. wrc ché su phét trién cua nAm bénh Pythium vexans P6 tét hon so véi cac ching
Bacillus spp. Cu thé, sau 6 ngay ddng nudi cay, phan trim ¢ ché chung Pythium vexans P6 cua
cac chung Trichoderma spp. dat 40-90%, trong khi d6 cac chiang Bacillus subtilis chi dat 22,69-
27,67%. Két qua nay phu hop véi két qua nghién ctru caa Christy, Tharmila, va Niranjan (2012).
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