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ABSTRACT

The main objective of this study was to evaluate the capacity in
phosphorous solubilization under a number of different environmental
conditions and antagonism against the Fusarium solani fungal strain of
the fungus Aspergillus niger H4.7 (H4.7), a well organic material
decomposer, isolated from the agricultural soil in Soc Trang province
under the laboratory condition. The experiments for testing a number of
different environmental conditions including pH, NaCl salt concentration
and the solubilizing ability toward two insoluble phosphate forms (FePO4
and AIPO,) were carried out in NBRIP liquid culture medium while the
antagonistic activity test of the strain H4.7 against the plant pathogenic
fungus, Fusarium solani was conducted on PDA medium. The results
showed that the fungal strain H4.7 gave the best result in phosphate
solubilization and in biomass formation under the condition of cultural
medium like pH=7 and 0% NaCl. Moreover, Caz(PO.), was solubilized
the most followed by AIPO, and FePQO,. Besides, results also revealed
that the fungal strain H4.7 also had a good function in resisting the plant
pathogenic fungus, Fusarium solani causing plant root rot diseases,
especially, at 5 days of incubation, the antagonistic performance of the
fungal strain H4.7 was achieved at 49.2%.

TOM TAT

Muc tiéu ciia nghién ciru nham khdo sdt kha ndng hoa tan lan dwéi mét
s6 dieu kién moi triwong khac nhau va doi khang véi ndm bénh Fusarium
solani ciia dong ndm Aspergillus niger H4.7 (H4.7) dwoc phan 1ap tir ddt
néng nghiép o tinh Séc Trang ¢ diéu kién phong thi nghiém. Viéc khao
sdt kha ning hoa tan ldn duéi cac diéu kién méi truong gom pH, nong do
mudi NaCl va cdc dang ldn khé tan khdc (FePOs va AIPO,) duwoc thuc
hién trong méi truong NBRIP long, trong khi thi nghiém khdo sdt khad
ning doi khdang cia dong nam H4.7 véi dong nam Fusarium solani gdy
bénh hai cdy trong dwge thiee hién trén méi truong PDA. Két qua nghién
ciu cho thdy dong ndm H4.7 ¢6 kha nang hoa tan lan tot trong méi triong
nuéi cdy cé pH=7, khong b6 sung NaCl va hoa tan tot cic dang lan kho
tan theo thiz tw Cas(PO4)2 > FePO, > AIPO,. Ngodi ra, dong nam ndy
con ¢é kha nang doi khdng tot véi dong nam Fusarium solani, dac biét ¢
thoi diém 5 ngay sau bo tri véi hiéu sudt doi khang dat 49,2%.
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1. GIOI THIEU

Lan 1a mot nguyén té dinh dudng thiét yéu can
thiét cho sy sinh truong va phat trién cua cay trong
(Reena et al., 2013). Lan dong vai trd quan trong
trong tat ca nhiing tién trinh ciing nhu hoat déng sinh
1y, sinh hoa va chuyén hoa vat chat trong ciy nhu:
su phan chia té bao, phat trién hé thong ré, sir dung
nguon carbohydrate, quang hop, chuyén héa ning
luong, sinh tong hop té bao, hd hip (Khan et al.,
2010). Cay trdng chi hip thu lan dang ion hoa tan
(Pi) nhu: HPO4> hoidc H,PO,  (Malboobi et al.,
2009). Lugng 1an dé tiéu tw nhién trong méi truong
dat thuong rat thip, phan Ion ¢ dang dé, khoang va
quing kho tan (Goldstein, 1994). Khi cdy trong
thiéu 1an s& dan dén triéu ching 14 nho, ¢6 mau nau,
than cdy yéu, dé bi gdy va cham phat trién
(Kannaiyan et al., 2004). Su tich liiy 1an trong dat la
do su hap phuy lan trén bé mit keo dat va sy két tua
1an Vi cac cation trong dét, dac biét 1a vai sat, nhom
va calcium. Vi sinh vét hoa tan 1an c6 vai tro quan
trong trong viéc khic phuc su thiéu lan trong dat cho
cdy trong héap thu (Ashrafuzzaman et al., 2009).

Trong sb vi khuan trong dat c6 kha nang hoa tan
lan, chi Bacillus, Pseudomonas, Rhizobium,
Enterobacter 1a nhiing chi vi khuan c6 kha nang hoa
tan 1an manh nhat da dwoc nghién ciru bi Ghosh et
al. (2011), Halder et al. (1990), Nguyén Hitu Hiép
va Ha Buc Danh (2009), Sharma et al. (2011). Bén
canh vi khuan, nim ciing c6 vai tro rat quan trong
trong viéc hoa tan lan bi c6 dinh trong dat, tuy nhién,
phu thudc rat nhiéu vao tang déat va diéu kién dinh
dudng (Nahas, 1996). Nim hoa tan l4n rat da dang
vé mit di truyén, trong do, chi nam Aspergillus,
Trichoderma, Fusarium va Penicillium 1a nhitng chi
nim phd bién nhat c6 kha ning hoa tan 14n bi cé dinh
trong dit (Asea et al., 1988; Flavia et al., 2012).
Theo Sudhakara et al. (2002), ba dong ndm phan 1ap
Aspergillus  tubingensis va hai ~ dong ném
Aspergillus niger cho ket qua hoa tan 1an co nguon
gbc tir da phosphate rat cao. Trong d6, dong nim
Aspergillus tubingensis AT1 c6 kha nang hoa tan
lan cao nhét dat 89% khi nudi trong méi truong cd
chira 2% da phosphate. Ba dong nam nay c6 tiém
nang rat cao trong viéc sir dung nhu phan bon sinh
hoc va phong trir sinh hoc ndm Fusarium oxysporum
trong san xuat mang tay hitu co (Ruangsanka, 2014).
Cong bb cua Pham Thi Ngoc Lan va Hoang Duong
Thu Huong (2014) da phén lap va tuyén chon duoc
hai ching ndm méc hoa tan 1an v co tir dét ring
ngap man ¢ Thira Thién Hué va dugc dinh danh nhu
Aspergillus oryzae M33 va Aspergillus japonicas
M72. Nghién ctu caa Tran Thi Phuong Thu va
Nguyén Khéi Nghia (2018) ciing di phan lap va
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tuyén chon dugc hai dong ndm Penicillium
funiculosum B1 va Aspergillus tubingensis B10 hoa
tan 1an 1an luot dat 2.104 mg/L va 2.618 mg/L sau 3
va 4 ngay thi nghiém.

Dong nam Aspergillus niger H4.7 dugc phan 1ap
tir dat nong nghiép ¢ tinh Soc Tring sir dung trong
nghién ctru ndy c6 kha nang hoa tan lan Caz(POu),
trong moi trudng NBRIP long sau 6 ngay nudi cay
(NNC) dat 2.046 mg/L P2Os. Tuy nhién, khd ning
hoa tan lan cua dong ndm nay dudi mot sé diéu kién
moi tmong nudi cdy khac nhau va kha nang dbi
khang v4i dong nam gy bénh thol ré trén cdy cam
sanh Fusarium solani cua dong nim nay van chua
duoc khao sat. Vi vay, nghién ctru nay duoc thuc
hién nham muc tiéu: (1) Khao sat mot sé dic tinh
sinh 1y va sinh héa ciia dong nim hoa tan lan
Aspergillus niger H4.7 ¢ diéu kién phong thi nghiém
va (2) Khao sat kha nang d6i khang véi dong nam
Fusarium solani gay bénh hai cdy trong cua dong
nam hoa tan 1an H4.7 ¢ diéu kién phong thi nghiém.
Két qua nghién ciru 1a co s dé ung dung dong nam
c6 kha nang hoa tan lan vao canh tdc nong nghiép
nham sir dung hiéu qua va tiét kiém luong phan bon
lan hoa hoc, ddng thoi gitip tang sinh trudng va ning
suat cdy trong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit li¢u nghién cau

Dong nam Aspergillus niger H4.7 (H4.7) duoc
phan 1ap tir dit nong nghiép & tinh Séc Tring
(Quéch Thi Trac Ly, 2019). Dong ndm nay duoc luu
giit tai Phong thi nghiém Sinh hoc Dat, B6 mén
Khoa hoc Pit, Khoa Néong nghiép, Truong Dai hoc
Cén Tho.

Dong ndm gay bénh thdi ré cdy cam sanh
Fusarium solani dugc phan lap va bao quan tai
phong thi nghiém Sinh hoc Dat, Bo mén Khoa hoc
Dit, Khoa Nong nghiép, Truong Pai hoc Can Tho.

Mbi trudng PDA ding dé nudi cdy nim. Thanh
phan méi truong PDA trong 1 L dung dich gdm:
extract potatoes, 4 g; dextrose, 20 g va agar, 15 g
hoa tan déu trong 1 L nudc cat va sau do tiét trang
121°C trong 20 phut.

Mbi truong NBRIP long dung dé danh gia kha
ning hoa tan lan ctia nim. Thanh phan méi trudng
NBRIP long trong 1 L dung dich gom: glucose 10 g,
Caz(PO4)25 g, MgS04 0,25 g, KCI 0,2 g, (NH4)2SO4
0,1 g, MgCl,.6H,0 5 g, hoa tan déu trong 1 L nudc
cit va sau do tiét tring 121°C trong 20 phut.
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2.2. Khao sat anh hwéng cia mat sé diéu
Kién mdi trwong nudi cdy khac nhau Ién
khi ning hoa tan lan va sinh khdi cia
dong nim H4.7 & diéu Kkién phong thi
nghiém

2.2.1. Thi nghiém danh gid anh hwong Cia cac

mitc pH méi truong nudi cdy khdc nhau
lén kha nang hoa tan lan cia dong nam
H4.7

—  Muc tiéu: Nhim tim ra mirc pH mdi trudng
nudi cdy phii hop dé giup dong ndm H4.7 hoa tan
lan t6t nhat trong méi trudng nudi cay long & diéu
Kién phong thi nghiém.

— * Chudn bj nguén ndm: Trudc khi tién hanh
b tri thi nghiém, dong nim H4.7 dwoc nudi ciy trén
moi treong PDA trong 3 ngay ¢ diéu kién phong thi
nghiém dé dong nam nay gia tang sinh khdi hé soi
nam dé chuan bi ngudn cho thi nghiém (a).

B tri thi nghiém: Dung Jpasteur pipet co
duong kinh 0,6 cm da tiét trung dé cat kh01 agar co
sgi nam dang phat trién tét da chuan bi sdn & muc a
va cho 3 khdi agar chira nim vao binh tam giac 100
mL chtra sdn 50 mL méi truong NBRIP long di khir
trung va dugc hiéu chinh vé 4 mirc pH méi trudng
nudi cdy khac nhau twong ng véi 4 nghiém thirc thi
nghiém gom: 3, 5, 7 va 9. M&i nghiém thirc c6 3 1ap
lai twong (g Vi 3 binh tam giac. Nghiém thuc dbi
chirmg tuong ung véi tirng mirc pH moi truong khac
nhau duoc thyc hién twong tu nhung khong chung
nim vao. Cac binh tam giac duoc dat trén may lac
tron véi tbe do 120 vong/phat va & diéu Kién moi
tredong cua phong thi nghiém. Ham lugng 1an hoa
tan trong moi trudng nudi cdy dugc xac dinh sau 1,
3,5,7,10 va 12 ngay bd tri thi nghiém. Phan tich
lan hoa tan trong moi truong nudi cdy long bang
phuong phap hién mau Molybdate (Murphy &
Riley, 1962; Novozamsky et al., 1984). Mau duogc
do trén may so mau quang phd (Spectrometer
Thermo Scientific, Multiskan Spectrum) & budc
song 880 nm. Pong thai, sinh khéi ndm ciing dwoc
thu nhan tai thoi diém 12 ngay bd tri thi nghiém. Xac
dinh sinh khéi kho ctia ndm trong binh tam giac nu6i
cay long bang phuong phdp cén trong luong kho:
Toan bd mdi truong nudi cay long gom ca sinh khéi
nim duoc cho qua phéu thiy tinh c6 chira gidy loc
dat 1én trén va phéu duoc dit trén beaker. Dé kho tu
nhién trong 10 phut, sau d6 dat gidy loc chira sinh
khbi ndm vao trong ti sy & nhiét d6 105°C trong 24
gio dé xac dinh sinh khéi kho cua nam.
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2.2.2. Thi nghiém ddnh gid anh hwéng cia nong
dé muéi NaCl khéc nhau ciia méi trirong
nuéi cdy lén kha nang hoa tan lin cua
dong nam H4.7

—  Muc tiéu: Nhiam tim ra nong d6 mubi NaCl

thich hop cia moéi truong nuéi cdy ma dong nam
H4.7 c6 kha ning hoa tan lan tot nhat trong moi
truong nudi cay long & didu kién phong thi nghiém
va dong thoi déanh gia xem ngudng chiu man cua
dong nam nam H4.7. Bén canh d6, nghién ctru nay
con hudéng dén viéc ung dung dong nam H4.7 trong
canh tac cdy trong trén nén dat nhidm man nham
gitip cung cap luong 1an hiru dung vén da bi bat
dong trong dat cho ciy trong sinh truong va phat
trién tét.

—  Chudn bi nguon ndm: Tuong tu nhu muc a.

B tri thi nghiém: Toan b qui trinh va cach
bé tri thi nghiém dugc thuc hién twong tu nhu thi
nghiém danh gia anh hudng cia pH méi truong nubi
cay 1én kha ning hoa tan 1an cia dong nim H4.7 &
muc 2.2.1. Tuy nhién, m6i truong NBRIP long trong
thi nghiém nay c6 bd sung 4 nong do NaCl khac
nhau: 0, 1, 5 va 10%. pH moi truong NBRIP nudi
ciy duoc hiéu chinh dua vao két qua thi nghiém
danh gia pH mdi truong ¢ muc 2.2.1. Mdi nghiém
thire ¢6 3 1ap lai twong rng véi 3 binh tam giac. Ham
lwong 14n hoa tan trong moi trudong nudi cdy duoc
xac dinh sau 1, 3, 5, 7, 10 va 12 ngay bd tri thi
nghiém. Phu(mg phép phan tich ham luong lan hoa
tan trong moi truong nudi cdy long bang phuwong
phap hién mau Molybdate va phuong phap xac dinh
sinh khdi kho cia nim duoc thuc hién nhu muc
2.2.1.

2.2.3. Thi nghiém danh gia kha nang hoa tan hai
dang ldn kho tan khdc (FePO4 va AIPOq)
Ciia dong ndm H4.7 trong méi truong
nuéi cay long ¢ diéu kién phong thi
nghiém

Muc tiéu: Nhim danh gia kha ning hoa tan
lan c6 ngudn gdc tir 1an khé tan FePO, va AIPO,
trong moi truong nudi cdy long & diéu kién phong
thi nghiém ciia dong nim H4.7. Nghién ctru nay sir
dung hai ngudn 1an kho tan FePO4 va AIPO, boi vi
lan bi lién két voi Fe va Al trong dat rt phd bién &
khu vuc DBdng bang séng Ctru Long, dac biét 1a ving
dat phén. Vi vay, viéc sir dung dong nam H4.7 c6
kha ning hoa tan lan kho tan do bi ¢6 dinh béi lugng
Fe va Al trong dat phén c6 mét y nghia hét st quan
trong trong viéc giup cay trong vuot qua bét lgi vé
su thiéu hut 1an.
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— Chuan bj nguén nam: Twong ty nhu muc a.
B6 tri thi nghiém: Toan bo qui trinh va cach
bé tri thi nghiém dugc thyc hién twong tu nhu thi
nghiém danh gia anh hudng cua pH moi truong nudi
cay 1én kha ning hoa tan lan ciia dong ndm H4.7 &
muc 2.2.1. Tuy nhién, méi truong NBRIP l6ng trong
thi nghiém nay duoc bd tri voi ba dang 1an khac
nhau: Cas(POas)z, FePOs va AIPOs (mdi trudng
NBRIP long b sung 0,5% ngudn 1an kho tan). Moi
truong NBRIP long chira ba dang lan khac nhau
dugc hiéu chinh dwa vao két qua thi nghiém dénh
gia pH & muc 2.2.1 va ndng d6 mudi NaCl & muc
2.2.2. Méi nghiém thtrc c6 3 1ap lai tuong tng véi 3
binh tam gidc. Ham lugong lan hoa tan trong moi
treong nudi céy duogc xac dinhsau 1, 3, 5,7, 10 va
12 ngay bé tri thi nghiém. Phuwong phap phén tich
ham luong 1an hoa tan trong méi truong nudi cay
long bing phuong phap hién mau Molybdate va
phuong phap xac dinh sinh khdi khé ctua nim duoc
thuc hién nhu muc 2.2.1.

2.3. Thinghi¢gm khdo sat kha ning dbi khang
voi dong nam Fusarium solani gay bénh
théi ré ciay cam sanh ciia dong nam hoa
tan lan H4.7 & diéu kién phong thi
nghiém

2.3.1. Chudn bi nguon nam

Trudc khi tién hanh bd tri thi nghiém, ca hai
dong nam H4.7 va dong ndm Fusarium solani dugc
nudi cdy trude trén dia petri chira méi truong PDA
trong 3 ngay trong diéu kién phong thi nghiém dé
hai dong nam nay gia tang sinh khéi hé soi ndm dé
chuan bi ngudn cho thi nghiém.

2.3.2. B tri thi nghiém

Viéc khao sat kha nang déi khang véi dong nam
Fusarium solani gay bénh thdi ré trén cdy trong
dugc thuc hién theo phuong phap cua Komy et al.
(2015). Céach thyc hién nhu sau: Trude tién, dung
but 16ng chia dia moi trudng ra 1am 3 phan déu nhau;
tiép do, dung pasteur pitette da tiét tring c6 duong
kinh 0,6 cm dé cat khdi agar chua hé soi cua hai
dong nam H4.7 va dong nam Fusarium solani gay
bénh cay trong dang phat trién tot da chuan bi san,
lan luot dat hai khéi agar chira hai dong ndm nay
vao vi tri chinh giita ciia 1/3 thir nhit va vao vi tri
chinh gitta cua 1/3 tht hai trén dia petri chira méi
truong nudi cdy PDA (Hinh 1); sau cing, dan
parafilm bén ngoai dia petri da chira ndm va dat vao
t 0 cho nam phat trién trong 7 ngay. Sy phat trién
ctia dong nam Fusarium solani gay bénh cay trong
trén dia petri duoc do ban kinh tan nim sau: 1, 3, 5
va 7 ngdy sau khi nudi cdy & ca nghiém thirc thi
nghiém va nghiém thirc di chung. Tinh hi¢u suat
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dbi khang (%) cua dong ndm H4.7 theo cong thirc
2.1. Thi nghiém dugc thyc hién vai 3 1an lap lai cho
mdi nghiém thirc va mot 13p lai twong Gng véi 1 dia
petri. Nghiém thuc dbi chung chi chira dong nam
H4.7 hoic dong nAm Fusarium solani.

Hiéu suat dbi khang cua nam (Percent inhibition
- PI) dugc tinh theo cong thirc sau:

PI (%) = (R - 1)/R x 100 (2.1)

Trong d6: PI: Hiéu suat dbi khang ciia dong

nam (%).

R: Bén kinh tan ndm ciia dong nam gdy bénh
& nghiém thure doi chirng (mm)

r: Ban kinh tan nim cta dong ndm gay bénh
& nghiém thire thi nghiém (mm)

Hinh 1. So d6 bd tri khio sat kha ning ddi
khang ciia dong nam H4.7 véi dong nam
Fusarium solani gay bénh thdi ré cay trong trén
méi truong PDA

2.4. Phwong phap xir Iy s6 liéu

‘S(A) li¢u thi nghiém dugc téng hop, tinh toan bang
phan mém Microsoft Excel va kiém dinh thong ké
ANOVA bang phan mém Minitab 16.2.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia mét sé diéu ki¢n méi
trudng nudi cay khac nhau Ién kha ning
hoa tan lan va sinh khoi cia dong nam
H4.7 & dieu Kién phong thi nghiém
3.1.1. Anh hwong ciia pH méi truong nuéi cdy
a. Kha nang hoa tan ldn
) Két qua khao sat kha ning hoa tan l4n cia dong
nam Aspergillus niger H4.7 trong moéi trudng
NBRIP long ¢ cac mirc pH khac nhau sau 12 NNC
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dugc trinh bay trong Hinh 2. Nhin chung, ham lugng
lan hoa tan boi dong nim H4.7 trong méi truong
nudi cdy cd cac mirc pH khac nhau thi khac nhau va
khac biét y nghia thong ké khi so sanh voi nhau
(p<0,05) & tirng thoi diém thu mau. Dong thoi, ham
lwong 14n hoa tan boi ndm H4.7 ting manh & giai
doan 0-10 NNC, dat cao nhat ¢ ngay 10 va sau do
¢6 xu hudng giam nhe ¢ thoi diém 12 NNC. Nghiém
thirc méi truong ¢ pH=7 ham lugng lan hoa tan cao
nhét & tat ca cac thoi diém thu mau va cao hon khac
biét y nghia thong ké & mot sé thoi diém thu mau
véi ba nghiém thace con lai (pH=3, pH=5 va pH=9).
Tai thoi diém 1 NNC, ham luong lan hoa tan & cac
nghiém thirc (pH=3, pH=5, pH=7 va pH=9) lan luot
dat 26,3 mg/L P»Os, 112 mg/L P,Os, 128 mg/L P,0s
va 89,4 mg/L P20s va cac nghiém thirc nay khac biét
¥ nghia thong ké khi so sanh véi nhau (p<0,05). Sau
do, ham lugng lan hoa tan & cac nghiém thirc nay
tang 1én rat nhanh sau 3 NNC vai ham luong 14an hoa
tan déu l6n hon 1.000 mg/L P,0s. O thoi diém 5
NNC, ham lugng 1an hoa tan ¢ nghiém thic pH=5
va pH=7 lan luot dat 2.218 mg/L P,Os va 2.404
mg/L P,Os cao hon va khac biét y nghia thng ké
(p<0,05) khi so sanh vagi hai nghiém thirc con lai
(pH=3 va pH=9) va hai nghiém thirc nay lan luot dat
1.673 mg/L P,0sva 1.727 mg/L P,0s. Vao thoi diém
7 NNC, hai nghiém thirc pH=5 va pH=7 tiép tuc c6
ham lugng lan hoa tan cao hon hai nghiém thirc con
lai (pH=3 va pH=9), tuy nhién, khong khac biét
thong ké khi so sanh véi nhau (p>0,05). Cu thé, &
nghiém thirc pH=7, ham lugng 1an hoa tan cao nhét
dat 2.522 mg/L P,0s; ké dén, nghiém thirc pH=5 co
ham lugng 14n hoa tan dat 2.295 mg/L P,Os va sau

Tap 57, S6 5B (2021): 148-161

cung, nghiém thirc pH=3 va pH=9 c6 ham lugng lan
hoa tan 1an luot dat 2.031 mg/L P,0s va 2.049 mg/L
P,0s. O thoi diém 10 NNC, nghiém thirc pH=7 la
nghiém thirc c6 ham lwong 1an hoa tan cao nhét dat
2.674 mg/L P20s, cao hon va khac biét y nghia
thong ké (p<0,05) khi so sanh véi ba nghiém thirc
con lai (pH=3, pH=5 va pH=9), ba nghiém thirc nay
c6 ham lugng 1an hoa tan lan luot dat 2.464 mg/L
P,0Os, 2.547 mg/L P.Os va 2.473 mg/L P,0s, tuy
nhién, ba nghiém thirc nay khong khac biét ¥ nghia
thong ké khi so sanh vai nhau (p>0,05). Tai thoi
diém 12 NNC, ham luong 1an hoa tan & cac nghiém
thirc c6 xu huéng giam dan. Cy thé, ham luong lan
hoa tan ¢ nghiém thuc pH=7 dat 2.486 mg/L P,Os
cao nhétva khac biét y nghia thong ké (p<0,05) khi
so sanh va&i ba nghiém thac con lai (pH=3, pH=5 va
pH=9) va cac nghiém thirc nay c6 ham lugng lan hoa
tan lan lugt dat 2.190 mg/L P,Os, 2.396 mg/L P20s
va 2.273 mg/L P»0s. Nhu vy, dol v6i dong nam
H4.7, pH=7 cua moi trudong nubi cay long NBRIP la
pH t6i uu nhat dé gitp dong nim nay hoa tan lan t6t
nhét. Két qua nay tuong tu véi két qua nghién ciru
cia Pham Thi Ngoc Lan va Hoang Duong Thu
Huong (2014) cho thay pH t6i wu cho hai dong nim
Aspergillus sp. M33 va Aspergillus sp. M72 dugc
phan 1ap tur dét ving ré cua cay Gia va cay Pudc
séng ¢ dat ngap man Thira Thién Hué phan gial
phosphate cao nhat ¢ pH tir 5,5-7. Mit khac, két qua
nghién ctu caa Tran Thi Xuin Phuong va ctv.
(2017) cho thay ¢ diéu kién pH 7-7,5 1a diéu kién
pH tdi wu nhat dé ba chung nim Aspergillus sp.
HX11, TV21 va TD21 phan 14p tir dat tréng rau mau
sinh truéng, phat trién va hoa tan 1an t6t nhat.
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b. Sinh khéi ngm

Két qua khao sat anh huong cia cac mirc pH moi
truong nudi cdy khac nhau 1én sy hinh thanh sinh
khéi nam Aspergillus niger H4.7 sau 12 NNC dugc
trinh bay trong Hinh 3. Nhin chung, dong nim H4.7
cho sinh khéi cao nhat & nghiém thirc méi truong
NBRIP long c¢6 pH=7 vdi sinh khéi dat 10,9 mg/mL
sau 12 NNC, cao hon va khac biét y nghia thong ké
(p<0,05) khi so sanh vdi cac nghiém thic con lai,
cac nghiém thirc nay dao dong tir 6,77 mg/mL dén
9,13 mg/mL. Ké dén nghiém thirc méi truong co
pH=5 cho sinh khéi kho dat 9,13 mg/mL, cao hon
va khéc biét ¥ nghia théng ké véi 2 nghiém thirc con
lai pH=3 va pH=9). Nghiém thirc pH=9 c6 sinh khdi
dat 8,75 mg/mL, cao hon va khac biét y nghia thong
ké khi so sanh vai nghiém thac pH=3 (6,77 mg/mL).
Céc két qua nghién ciru trude ddy cho thay nam
thuong tao sinh khdi tét trong méi trudng cé pH tir
5-7 va & mirc pH nay khong gy tc ché su phat trién
cua ching (Nevarez et al., 2009; Wheeler et al.,
1991). Tuy nhién, néu pH cia méi truong thip hon
5 hay cao hon 7 cic dong ndm cé xu huéng phat
trién va sinh trugng cham lai (Cao et al., 2007). Hon
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nita, sau 12 ngay bd tri thi nghiém, nghiém thac
pH=7 c6 pH méi truong dat 5,76. Didu nay cho thiy
qua trinh hoa tan 14n cua nAm H4.7 c6 thé theo co
ché sinh ra acid hitu co 1am giam pH méi truong ban
dau tao diéu kién thuan loi cho nim H4.7 sinh
truong va gia ting sinh khéi. Bong thoi, nghién ciru
cia Fabia et al. (2014) ciing cho thiy dong nim
Aspergillus niger c6 kha niang ting truong toi uu
trong moi truong pH dao dong tir 4,0 dén 6,5 va theo
nghién ctu cua Lé Thi Hué (2010) pH méi truong
qué thap (khoang 2-3) s& ngin can sy tao thanh bao
tir, dan dén hé soi bi phan tan khi nudi cay chim.
Nhur vay, két qua nghién ctru nay cho thdy dong nim
Aspergillus niger H4.7 sinh trudng va phat trién sinh
khéi tot o diéu kién pH=7 ciia méi truong bd tri thi
nghiém va mic pH nay ciing gitip cho dong nam
H4.7 hoa tan lan tot nhat. Ngoai ra, khi so sanh giita
két qua vé sinh khdi ndm voéi luong 1an hoa tan &
tieng thoi dlem thi nghiém ¢ muc 3.1.1.1 cho thay
chung c¢6 mdi quan hé chat ché véi nhau. Ket qua
nay cho thiy khi diéu kién moi trudng nudi ciy dugc
t6i wu trong do6 c6 pH mo6i truong sé giup dong nam
H4.7 phat trién sinh khdi nhiéu hon va dan dén kha
nang hoa tan 1an ciia dong ndm nay tét hon.
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Hinh 3. Anh huéng cia cac mirc pH clia moi trudng nudi ciy khac nhau dén sinh khéi khé ciia dong
nam H4.7 tai thoi diém 12 NNC (n = 3, d9 léch chuan)

3.1.2. Anh huong ciia nong dg muoi NaCl

a. Kha nang hoa tan ldn

Ket qua danh gia anh huong cia cic nong do
mudi NaCl khac nhau trong méi truong nudi ciy
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NBRIP long 1én kha ning hoa tan 1an ciia dong nam
Aspergillus niger H4.7 sau 12 NNC dugc trinh bay
& Hinh 4. Két qua cho thay trong day ndng d6 mudi
NaCl khac nhau tir 0-10%, dong nim H4.7 thé hién
kha ning hoa tan 1an khac nhau. Ham lugng 1an hoa
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tan & cac thoi diém thu mau cé su khac biét ¥ nghia
thong ké khi so sanh giira cac nghiém thirc thi
nghiém véi nhau (p<0,05) va taing manh & giai doan
tir 1-5 NNC, 6n dinh ¢ giai doan 5-7 NNC, dat cao
nhat & ngay 7 va giam manh vé sau. Nhin chung,
ham lugng l4n hoa tan boi dong nam H4.7 giam dan
theo nong d6 mudi ting dan trong moi trudng nudi
cdy NBRIP long. Ham luwong 14n hoa tan giita cac
nghiém thuc & tat ca cac thoi diém thu mau co thé
duoc sip xép theo thir ty nhw sau: NaCl 0% > NaCl

1% >NaCl 5% > NaCl 10%. Dong ndm H4.7 c6 kha
nang chiu dyng, song sot va hoa tan lan dén moi
treong nudi cdy c6 nong do mubi NaCl 10%. O hau
hét cac thoi diém thu mau, kha niang hoa tan 14n coa
dong nam H4.7 t6t nhat & nghiém thirc NaCl 0%, tuy
nhién, vao cac thoi diém 5, 7 va 10 NNC, hai nghiém
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thirc NaCl 0% va NaCl 1% khong khac biét y nghia
thng ké vé lugng 1an hoa tan (p>0,05). Nhu vy,
dong nam H4.7 c6 kha nang phat trién va hoa tan 1an
t6t & moi truong co ndng dd mudi NaCl 1én dén 1%.
Tuy nhién, khi nong d6 mudi NaCl dugc bo sung
cao hon 1% sé& dan dén viéc 1am giam kha nang hoa
hoa tan 1an cua dong nam H4.7. Nhu vay, két qua
nay cho thdy 0-1% la ndong d6 man NaCl ma dong
nam H4.7 c6 kha nang chiu dyng dugc dé hoa tan
lan tot nhat. Két qua nay phu hop véi nghién ciru cua
Pham Thi Ngoc Lan va Hoang Duong Thu Huong
(2014) cho thay dong nam Aspergillus sp. M33 hoa
tan 1an cao nhit & nong d6 mudi NaCl bién thién
trong khoang 0,5-1,5%, trong khi dong nim
Aspergillus sp. M72 hoa tan 1an cao nhat & nong do
mudi NaCl nam trong day 0,5-1,0%.
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Hinh 4. Kha ning hoa tan lan béi dong nim H4.7 trong méi truong NBRIP léng bd sung cac ndng dd
muoi NaCl khac nhau sau 12 NNC (n = 3, d9 léch chuan)

b. Sinh khéi nam

Ket qua khao sat anh huong cua cac nong do
mudi NaCl khac nhau trong moi truong nudi cay lén
sinh khdi ctua dong nam H4.7 sau 12 NNC duoc
trinh bay trong Hinh 5. Nhin chung, nong d¢ mudi
(NaCl) cia méi truong nudi cdy c¢6 anh huong dén
su tich lity sinh khi ciia dong nam H4.7. Két qua
nghién ctiu cho théy dong ndm H4.7 c6 kha nang
sinh trudng, phat trlen va tao sinh khéi trong moi
tredng nudi cdy c6 nong do NaCl bién thién trong
khoang 0-10%. Nong do mudi NaCl cang cao s&
cang &c ché sy phat trién va hinh thanh sinh khdi
nim. Cu thé, sau 12 NNC & diéu kién phong thi
nghiém, nghiém thirc khong bo sung NaCl ¢6 sinh
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khdi nim cao nhat, dat 17,1 mg/mL, khac biét ¥
nghia théng ké khi so sanh véi cac nghiém thirc con
lai (p<0,05), ké dén 1a nghiém thirc bd sung NaCl
1% c6 sinh khéi nAm cao thir 2, dat 13,5 mg/mL, cao
hon va khac biét y nghia thong ké khi so sanh vdi
hai nghiém thirc con lai (p<0,05). Thip nhét la 2
nghiém thiic b sung NaCl 5% va 10%, lan luot dat
sinh khdi 8,17 mg/mL va 8,11 mg/mL, tuy nhién hai
nghiém thirc nay khong khac biét y nghia thong ké
khi so sanh vai nhau (p>0,05). Két qua nay phu hop
v6i két qua nghién ctru ciia Pham Thi Ngoc Lan va
Hoang Duong Thu Huong (2014) cho thdy kha ning
tich lity sinh khdi ciia dong ndm | Aspergillus sp. M33
t6t nhat & moi truong nudi cay ¢6 bd sung muol
NaCl dao dong tir 0,5-1,5%. Ddi véi dong ndm
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Aspergillus sp. M72, méi truong nudi ciy co bd
sung NaCl véi ndng d6 dao dong tir 0,5-1% la thich
hop nhét cho sy hinh thanh sinh khéi nAm. Ngoai ra,
khi so sanh sinh khéi nim véi ham luong 1an hoa tan
& cac thoi diém thu mau cho thiy méi truong nubi
cdy nim co vai tro quyét dinh rat 16n dén sy hinh
thanh sinh khoi ndm H4.7 va chinh sinh khéi nam
nay quyét dinh dén kha niang hoa tan lan trong moi
truong nudi cdy. Téom lai, dong ndm Aspergillus
niger H4.7 ¢6 kha nang hoa tan 1an va cho sinh khéi
nim cao nhat & moi truong nudi cdy khong bd sung
NaCl, tuy nhién dong ndm nay c6 thé chiju dyng va
sbéng s6t dugc & méi truong bd sung NaCl 1én dén
10%. O céc diéu kién man nhan tao, dong nam H4.7
thé hién kha nang hoa tan 1an va cho sinh khéi tot
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nhét khi mdi truong nudi cdy bd sung NaCl 1%. Két
qua thi nghiém nay cho thdy dong nam H4.7 cho kha
nang hoa tan lan ¢ hai nghiém thirc 0% NaCl va 1%
NaCl la twong dwong nhau, tuy nhién sinh kh6i nam
ctia hai nghiém thirc nay 1a khac biét thong ké khi so
sanh v&i nhau (p<0,01). Pidu nay cho thdy ¢ mirc
d6 man caa méi truong nudi cdy 1% 1a rat cao so véi
nong do man cua dat nhidm man, do d6 mot diém
dang luu ¥ cia dong nAm H4.7 nay 1a & ndng d6 man
1% trong méi truong ndi cdy co anh huang mét phan
dén viéc tao sinh khdi cia nam nhung chire ning hoa
tan lan ciia dong nim nay khong khac biét thong ké
khi so véi nghiém thie khong bo sung mudi (0%
NaCl).
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Hinh 5. Anh huéng cia cic nong dd NaCl khac nhau dén sw sinh truéng va phat trién ciia dong nam
H4.7 tai thoi diém 12 NNC (n = 3, d9 Iéch chuan)

3.1.3. Ddnh gia kha nang hoa tan hai dang lin
kho tan FePOys va AIPO4

a. Kha nang hoa tan lin

Két qua khao sat kha nang hoa tan 1an Caz(POy),,
FePO, va AIPO4 boi dong ndm H4.7 trong moi
treong nudi cdy NBRIP 16ng sau 12 NNC duoc trinh
bay trong Hinh 6. Két qua cho thay & tit ca cac thoi
diém thu mau, dong nim H4.7 hoa tan lan dang
Cas(PO,), trong mdi trurong NBRIP long cao nhit,
ké dén 1a nghiém thirc chira nguon 1an dang FePO,
va sau cung la nghiém thirc moi truong chia lan
dang AIPO,. O hau hét cac thoi diém khao sat, co su
khac biét y nghia théng ké (p<0,05) dugc tim thiy
khi so sanh vé lugng 1an hoa tan trong méi trudng
nudi cy long giira 3 nghiém thirc thi nghiém va ham
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lwong 1an hoa tan & tat ca cac thoi diém khao sat co
thé duoc sip xép theo thtr ty nhu sau: nghiém thirc
b6 sung Cas(PO4), > nghiém thirc bd sung FePO, >
nghiém thicc b6 sung AIPO,. Trong d6, & nghiém
thirc b6 sung nguon 1an Caz(PO,), dong nim H4.7
thé hién kha ning hoa tan 1an nhanh va manh nhat &
thoi diém 1-3 NNC, cham lai ¢ giai doan 3-7 NNC,
dat cao nhat ¢ ngay 7 véi gia tri 1an hoa tan 1a 2.522
mg/L P,0s, sau d6 giam dan cho dén thoi diém két
thac thi nghiém. Ké dén, ddi voi nghiém thic bd
sung FePO,, dong ndm H4.7 hoa tan lan rt cham &
giai doan 0-3 NNC, sau d6 tdng manh & giai doan 3-
7 NNC, dat cao nhit & ngay 7 véi ham lwong 1an hoa
tan dat 1.217 mg/L P,Os va sau d6 giam dan dén thoi
diém két thuc thi nghiém. Cudi ciing, d6i véi nghiém
thirc bd sung ngudn lan AIPO,, dong nim H4.7 hoa
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tan 1an rat cham trong sudt thoi gian thi nghiém. Kha
ning hoa tan 1an dang AIPO, ciia dong nam H4.7 dat
cao nhét & ngay 7 véi gia tri 434 mg/L P,0s, trong
khi cic ngay thu mau con lai c6 gia tri 1an hoa tan
trong méi truong nudi cdy thap hon va dao dong
trong khoang tir 54,7 mg/L P,Os dén 410 mg/L
P20s.

Dong ndm H4.7 hoa tan ngudn lan Caz(POy), tot
hon hai nguén 14n con lai 1a AIPO, va FePO,. Diéu
nay c6 thé giai thich 1a do hai ngudn lan AIPO;4 va
FePO, ¢ céu triic hoa hoc phic tap hon so voi
ngudn lan Caz(PO4)2 (Mendes et al., 2014). Nhiéu
nghién ciru trude ddy cho thiy cac dong nam phéan
lap thé hién kha ning hoa tan lan thap trong moi
truong bo sung hai dang 1an kho tan AIPO, va
FePO, (Son et al., 2006; Zhang et al., 2018). Co ché
hoa tan 14n béi vi sinh vat rat phuc tap, da dang va
hau nhu van chwa duoc biét 5. Tuy nhién, co ché co
ban va quen thudc nhét 1a cac tién trinh acid hoéa,
chelate va nhitng phan ung trao dbi (Chai et al.,
2011). Ngoai ra, acid hitu co dong vai trd quan trong
trong céc tién trinh hoa tan l4n cua vi sinh vat trong
d6 c6 ndm, gitip phong thich 1an ra ngoai méi truong
bang cach cung cip protons va tao phtrc hop anion
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hodc nhitng phan tng trao doi phdi tir (ligand
exchange reactions) hoac tao phirc hop véi cac ion
kim loai dé phong thich 1an ra dung dich. Nhiing san
pham acid hitu co dugc tao trong thoi gian nudi cdy
nim phu thugc vao méi twong tc giira ngudn lan
dura vao va nam (Scervino et al., 2013; Zhang et al.,
2018). Trong dét phén chua, cac oxit va hydroxit tw
do cta Fe va Al ¢6 dinh P, khong giéng nhu Ca trong
dat kiém (Ghosh et al., 2015). Nhin chung, vi sinh
vat hoa tan phosphate thé hién kha niang hoa tan P
t6t hon trong mdi truong chira Cas(POy)2, trong khi
chung thé hién kha nang hoa tan P thap trong moi
trueong chira FePO4 va AIPO4 (Son et al., 2006). Mac
du, kha nang hoa tan 1an dang FePO4 va AIPO4 boi
dong ndm H4.7 thip hon nhiéu so véi dang
Cas(POs), nhung két qua nay cho thay dong ndm
nay c6 kha nang hoa tan dugc hai dang 1an kho tan
trong dat, dac biét la ving dat phén noi lan bi bat
dong chu yéu dudi dang FePO, va AIPO4. Do do, co
thé tng dung dong nam Aspergillus niger H4.7
trong nghién ciru nay nhu dang phan bon sinh hoc
cho dét giup chuyén hoa cac dang 1an kho tan trong
d4t tao thanh cac dang 1an hoa tan cho céy trong dé
hap thu, dong thoi con cai thién su thiéu hyt I4n trén
nén dat phén & ving Dong bang séng Ctru Long.
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Hinh 6. Kha niing hoa tan 1an béi dong nim H4.7 trong méi truong NBRIP léng bd sung cac nguon
1an khac nhau sau 12 NNC (n = 3, d9 léch chuan)

b. Sinh khdi ném

Két qua khao sat sinh khdi nam Aspergillus
niger H4.7 & cac nghiém thirc chira cac dang 1an kho
tan khac nhau nhu: Caz(PO.),, FEPOs va AIPO4
trong moi truong nudi cdy NBRIP long sau 12 NNC
dugc trinh bay ¢ Hinh 7. Két qua nghién ctiu cho
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thdy kha ning tao sinh khdi cua dong ndm H4.7 1a
khac nhau trong mdi truong NBRIP long c6 chta
cac dang lan kho tan khac nhau (Cas(PQOs)2, FEPO,
va AIPO4). Nghiém thirc méi trudng nudi ciy
NBRIP bo sung dang 1an Cas(PO,), cho két qua vé
sinh khdi dong nAm Aspergillus niger H4.7 cao nhat,
dat 17,1 mg/mL va khac biét ¥ nghia théng ké
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(p<0,05) khi so sanh v&i cac nghiém thae con lai
gom nghiém thuc chira FePO, va AIPO,. Sinh khéi
nim cua hai nghiém thic nay lan lugt dat 9,62
mg/mL va 7,21 mg/mL va khac biét ¥ nghia thong
ké khi so sanh v6i nhau (p<0,05). Nhu vay, dong
nim hoa tan 1an Aspergillus niger H4.7 tao sinh khéi
t6t nhat trong mdi truong nudi cdy NBRIP long chaa
nguodn lan Caz(POs),, trong khi d6, & méi truong
nudi cay long co chua hai dang 1an khoé tan con lai
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nhu FePO4 va AIPO, dong nim H4.7 tao sinh khoi
rat it. Nhu vy, két qua nay cho thdy viéc tao sinh
khdi nim trong moéi truong nudi cy long tiy thude
vao luong lan do ndm hoa tan dugc va 1§y dé tao
sinh khéi ndm, tir 46, sinh khéi nim thuc hién chic
ning hoa tan 1an ciia minh. Két qua khao sat vé moi
quan hé gitra sinh khéi nam va luong 1an hoa tan
dugc trong moi trudng nudi cay long da ching minh
cho diéu nay.
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3.2. Kha niing d6i khang sinh hoc véi dong
nam Fusarium solani gay bénh théi ré
cam sanh ciia dong nim H4.7 & diéu kién
phong thi nghiém

Két qua khao sat kha ning dbi khang sinh hoc
ctia dong nam Aspergillus niger H4.7 voi dong ndm
Fusarium solani dugc trinh bay trong Hinh 8. Nhin
chung, dong ndm hoa tan lan Aspergillus niger H4.7
thé hién kha nang d6i khang t6t véi dong nim
Fusarium solani gy bénh thoi ré cy trong trong
thoi gian 7 ngay sau bb tri (NSBT) thi nghiém. 6]
thoi diém 1 NSBT, hi¢u suat dbi khang véi nam
bénh ciia dong ndm H4.7 36,5% va ting manh dén
thoi diém 3 NSBT, dat hiéu sudt déi khang 48,2%.
Pén thoi diém 5 NSBT, hiéu suit d6i khang cia
dong nim H4.7 d6i v6i nam bénh Fusarium solani
dat 49,2%. Sau do, den thoi diém 7 NSBT, dong
nim H4.7 c6 hiéu suat ddi khang giam xuong con
48,9%. O thoi diém nay, sinh khdi khuan ty coa
dong ndm H4.7 da phat trién kin dia va dong ndm
Fusarium solani hiu nhu khong thé pht trién tiép
(Hinh 10). Theo Nguyen Thi Thu Nga (2003), nam
6 kha nang han ché nhing vi sinh vat khac bang
cac co ché nhu: tiét ra chat khang sinh, canh tranh
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vé dinh dudng, noi & ngoai ra con han ché sy phat
trién cia nhom vi sinh vat khac gop phan tao sy can
bang sinh thai trong tu nhién. Két qua khao sat kha
ning dbi khang thong qua chi so phan trim ddi
khang cho thdy dong nam H4.7 c¢6 hiéu qua tic ché
dong nam Fusarium solani gay bénh duoc thuc hién
bai nhiéu co ché khac nhau va sir dung co ché canh
tranh nhiéu hon co ché tiét khang sinh. Sy canh
tranh nay (bao gdm canh tranh dinh dudng, canh
tranh ngudn sat, khong gian séng) co thé din ra theo
nhiéu cach nhu: gy ra nhitng sy bién d6i bat thuong
trong hinh thanh bao tir, lam truong phong soi nam,
pha hiy hodc 1am hu hai cac cdu triic cia soi nam
hay tiét ra cic enzyme dé phéan giai vach té bao soi
nim gdy bénh (Sharma, 2006). Nghién ctiu cia
Maria and Urszula (2012) cho thdy Aspergillus
niger LOCK 62 c6 kha ning san xuit enzyme
chitinase cho hiéu qua khang nam gay bénh.
Enzyme chitinase dugc phan 1ap tir Aspergillus
niger LOCK 62 c6 tiém nang Gc ché su phat trién
clia cac dong nam gy hai cdy trong nhu: Fusarium
culmorum, Fusarium solani va Rhizoctonia solani.
Hinh anh ghi nhan ti thi nghiém (Hinh 9 va Hinh
10) cho thay dong ndm H4.7 phat trién lan rong vé



Tap chi Khoa hoc Truong Pai hoc Can Tho Tdp 57, Sé 5B (2021): 148-161

phia tan nim gy bénh lam soi né’m khong thé phat H4.7 con ¢6 chirc nang hoa tan lan va dbi khang sinh
trien vuot qua dugc. Nhu vy, ket qua nghién ciu hoc v6i dong nam Fusarium solani géy bénh thoi re
ndy cho thay bén canh chirc nang phén huy tot vat cdy cam sanh. Do d6, c6 thé img dyng d€ lam phan
liéu hitu co tur phu phe pham néng nghiép, dong nam bon vi sinh str dung cho dat va cay trong.
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Hinh 8. Hi¢u sut di khéng ciia dong nim H4.7 d6i véi dong ndm Fusarium solani gay bénh théi ré
cdy cam sanh trong 7 ngay bo tri thi nghiém (n = 3, d¢ léch chuin)

Hinh 9. Higu qua wic ché ciia dong ndm H4.7 ddi véi Fusarium solani va déi chirng Fusarium solani ¢
thoi diém 1 ngay sau bo tri (A1 va A2) va 3 ngay sau bo tri (B1 va B2)
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Hinh 10. Hiéu qua tc ché cia dong nam H4.7 dbi véi Fusarium solani va ddi chieng Fusarium solani &
thoi diém 5 ngay sau bd tri (C1 va C2) va 7 ngay sau bd tri (D1 va D2)

4. KET LUAN

Dong ndm Aspergillus niger H4.7 con ¢6 chuc
nang hoa tan lan va déi khang tt véi nam Fusarium
solani gy bénh thdi ré cay cam sanh. Ngoai ra, dong
nim nay con hoa tan lan t6t nhat trong méi truong
NBRIP b sung ngudn lan Caz(POa)z c6 pH 7 va
khong bé sung NaCl. Dong ndm H4.7 c6 kha ning
chiu dung va song sot & diéu kién méi truong bd
sung NaCl 10%, tuy nhién trong diéu kién b6 sung
NaCl, dong ndm H4.7 thé hién kha nang hoa tan lan
t6t nhat va tuong dwong véi nghiém thirc khong bd
sung NaCl khi b6 sung 1% NaCl. Bén canh d6, dong
nim H4.7 con ¢ kha néng hoa tan t6t hai dang lan
kh¢ hoa tan khac gom FePO, va AlPO4. Do d6, dong
nam Aspergillus niger H4.7 nay c6 tiém ndng rat cao
dé san xuat ché pham vi sinh c6 hiéu qua tot trong
hoa tan 1an va dbi khang v6i nim gay bénh cay trong
gitp cai thién dinh dudng va lan trong dit, dong thoi
gitp giam thiéu 6 nhiém méi truong do thudc bao
vé thuc vat trong canh tac nong nghiép & cac tinh
thuoc khu vuc Pong bang song Ciru Long.
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