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ABSTRACT

Phosphate is one of the major elements, strongly affecting on the agricultural
production and phosphate solubilizing fungi plays a very important role in
increasing the bioavailability of soil phosphates for plants. Aim of this study
was to isolate and identify a number of phosphate solubilizing fungus from
paddy rice soil applied only with organic fertilizer and with alternate wetting
drying methodology of irrigation under net house conditions. NBRIP medium
was used for isolation and evaluation of phosphate solubilizing ability. Soluble
phosphate concentration was determined by a method of colorimetric
determination of molybdate. Results showed that 37 phosphate solubilizing
fungi were isolated from 7 soil samples. Among them, Bl and B10 solubilized
phosphate up to 2104 mg.L™" va 2618 mg.L" after 3 and 4 days of incubation,
respectively. The optimum conditions for the Bl and B10 releasing soluble
phosphate from Cas(POq)2 were at temperature, 25°C-35°C; initial pH, 5.0-7.0,
respectively. These two strains had a good ability in phosphate solubilization
from other forms of insoluble phosphorous source, AIPOsand FePOy. Basing
on the ITS region, Bl and B10 strains were indentified relatively as Penicillium
Sfuniculosum B1 and Aspergillus tubingensis B10, respectively. Therefore, these
two fungal strains hold an important role and great potential for biofertilizers
to enhance soil fertility and promote plant growth.

TOM TAT

Ldn la mot trong nhitng nguyén té chinh quyét dinh nang sudt cdy trong va ndam
hoa tan lan dong vai tro quan trong trong gia tang lwong lan hitu dung cho cdy
trong. Muc tiéu ciia nghién ciru nham phan Igp va dinh danh mét sé dong nim
hoa tan ldn cao tir nén ddt liia twdi nwdc ngdp khé xen ké két hop bén phdn hiru
co & nha ludi. M6i truong NBRIP dimg dé phan Idp va danh gid kha ning hoa
tan lan. Lan hoa tan dwoc xdc dinh bang phwong phdp hién mau molybdate.
Két qua cho thdy téng cong c6 37 dong nam cé khd nang hoa tan lan dwoc phan
lap tir 7 mdu ddt. Trong d6, hai dong ndm ky hiéu BI va B10 hoad tan ldn ldn
heot dat 2104 mg. L™ va 2618 mg.L™" sau 3 va 4 ngay thi nghiém. Hai dong nam
nay déu hoa tan lan tot & mirc pH tir 5-7, nhiét dg 25°C-35°C, dé man lén dén
0,5-1% NaCl va hoa tan t6t cdc dang ldn khé tan nhw AIPO4va FePOq. Két qud
dinh danh théng qua doan ITS cho thdy hai dong ndm nay dwoc dinh danh khoa
hoc lan luot la Penicillium funiculosum BI va Aspergillus tubingensis B10.
Tom lai, hai dong nam nay co vai tro va tiém nang quan trong trong viéc san
xudt ché pham vi sinh giip gia tang dé phi nhiéu ddt, kich thich sinh truéng
cdy trong.

Trich dan: Tran Thi Phuong Thu va Nguyén Khéi Nghia, 2018. Phan 1ap va tuyén chon mot s6 dong nAm hoa
tan lan tir nén dat tréng laa kho ngép xen k& két hop bon phén hitu co. Tap chi Khoa hoc Trudng
Pai hoc Can Tho. 54(9B): 23-33.
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1 GIOI THIEU

bam (N), lan (P), va kali (K) la ba nguyén t da
lwong trong dat dugc cay trong sir dung nhiéu nhat.
Trong ba nguyén t6 nay, P 1a nguyén t6 it di dong va
it hitu dung nhét cho cay tréng. Luong P d& tiéu tu
nhién trong méi trudng dat thuong rat thap, phan 16n
o dang da, khoang va quang kho tan (Goldstein,
1994). Viéc thiéu hut P trong dét 1a mot trong nhiing
nhan t§ quan trong han ché sy sinh truong cia cay
trong. Vi vay, viéc bon P va ting cudng do hoa tan
cua P kho tiéu la mét trong nhing bién phap quan
trong va can thiét trong san xudt nong nghiép
(Nguyén Xuan Thanh va ctv., 2007). Tuy nhién,
phan 1an khi bon vao dit lai d& dang bi két tua thanh
cac dang khong hoa tan nhu: CaHPO4, Ca3(PO4)z,
FePO4va AIPO4 nén céy kho hép thu (Omar, 1998).
Céc vi sinh vat trong dat, dic biét 1a nAm va vi khuén
¢6 vai tro quan trong trong viéc chuyén hoa va hoa
tan P bat dong trong dat. Két qua nghién ctru trudce
day cho thdy cac vi khuan thudc chi Bacillus,
Pseudomonas, Rhizobium va Enterobacter c6 kha
ning hoa tan lan manh nhit va hiéu qua nhét
(Whitelaw et al., 2000; Igual et al., 2001; Wakelin
et al., 2004; Wani et al., 2007; Xiao et al., 2011).
Cong bd ciia Nguyén Hiru Hiép va Ha Danh Pic
(2009) cho thy téng cong co 34 dong vi khudn co
kha ning hoa tan 1an dugc phan lap tir dt trong dau
phong tai Tra Vinh. Nghién ctru ctia Tran Thanh
Phong (2012) cho thiy 9 trong tong sé 33 dong vi
khuan ndi sinh trong ré cay khom dugc dinh danh 1a
Burkholderia tropica va Burkholderia tropicalis c6
kha ning phan gidi 1an, c6 dinh dam, va téng hop
IAA. Theo nghién ctru ctia Ghosh et al. (2011), cac
dong vi khuan Citrobacter sp., Shigella sp., va
Bacillus circulans c6 kha nang hoa tan lan rat hiéu
quéa dugc phan lap tir ving r& cdy ¢6 khu vuc gan
bién. Halder et al. (1990) da ching minh dwoc
nhitng acid hiru co dwoc san xuit tir vi khuén
Rhizobium leguminosarum hoa tan mot luong 16n
lan bt dong trong dat. Bén canh vi khuan, ndm hoa
tan 1an da dang khong kém vé mit di truyén, trong
d6 chi Aspergillus, Trichoderma, Fusarium va
Penicilium 14 nhitng chi ndm pho bién nhat c6 kha
niang hoa tan lan c¢b dinh (Asea et al, 1988;
Whitelaw, 2000; Pradhan and Sukla, 2005;
Chakraborty ef al., 2010; Chai et al., 2011; Yasser
et al., 2014). Hoang Duong Thu Huong (2015) da
phan lap va tuyén chon dugc hai ching nim mdc
hoa tan 1an v6 co tir dt rimg ngap mén & Thira Thién
Hué va dugc dinh danh nhu Aspergillus oryzae M33
va Aspergillus japonicas M72.

Hién nay, Pong bang song Ctru Long 1a viing ¢6
dién tich dat san xuat nong nghiép dimg dau ca
nudc. Viée nong déan sir dung mot lugng 1on phan
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hoa hoc trong d6 ¢ phan lan dé gia ting ning suit
cdy trong din dén hé qua 1a luong lan bi ¢ dinh
trong dat rat 1on. Tuy nhién, hiu nhu chua cé nghién
ctru vé phan lap va img dung cac dong ndm c6 kha
nang hoa tan lan cho cay trong trong khu vuc, méc
du hiéu qua cta nim trong viéc phan giai lan trong
dét, gitp tang sinh truéng va nang suat ciy trong
ddng thoi giam lugng phén héa hoc duge ching
minh 1a rat cao vi nam co smh khdi 16n va c6 kha
nang phat trién vé sgi ndm rat nhanh. Vi vay, nghién
ctru nay dugc thuc hién nhim muc tiéu phan 1ap va
dinh danh mot s6 dong nam c6 kha ning hoa tan lan
tir nén dét trong lua ap dung bién phéap tudi nudc
ngap kho xen ké& két hop vdi bon phén hitu co.

2 PHUONG PHAP VA NQI DUNG
NGHIEN CUU

2.1 Thu va chuin bi miu dat

Bay miu dét dwoc thu tir 7 1an ldp lai cua thi
nghiém trong laa lién tyc 2 nam (mdi nam 3 vu) ap
dung bién phép tudi nude ngap kho xen ké két hop
véi viée chi bon phan hitu co (hdn hgp phan hitu co
tuoi gdbm: 16ng vil, phan bo, bi ca phé, v3 trimg va
xi than t6 ong; liéu luvong phan hitu co d bon 1a 10
tén/ha) dudi diéu kién nha luéi B6 mén Khoa hoc
Dat — Khoa Nong nghiép va Sinh hoc Ung dung —
Trudng Pai hoc Can Tho. Mau dat duoc thu & do
sau tir 0 dén 20 cm tir 16p dat mat sau d6 duge tron
déu va dat ¢ ta lanh 4°C trude khi dung dé phan lap
nim hoa tan lan.

2.2 Phin lap cic dong nim c6 kha ning hoa
tan lan trén méi trwong chuyén bié¢t NBRIP

Tién hanh can 10 g m&i mau d4t va cho vao chai
thity tinh 250 mL, tiép d6 thém vao 90 mL dung dich
buffer phosphate (23,99g NaH,PO; va 15,59g
Na,HPO, trong 1 L nuéce khir khoang) da khir triung.
Céc chai ndp xanh duoc lic trén may lc ngang véi
téc do 150 vong/phut trong 1 gio. Sau d6 tién hanh
pha loéing dich trich nim véi hé sé pha lodng 10 &
nong d6 107, hiit 50 pL dich trich ndm ¢ ndng do
pha loéing 10! trai déu trén dia petri chira moi trudong
NBRIP dic (Nautiyal, 1999). Thanh phin cia 1 L
méi truong NBRIP gém: 10 g D-Glucose; 5g
Ca3(PO4)2; 5g MgCL.6H20; 0,25g MgS04.7H,0;
0,2g KCl; 0,1g (NH4)>SO4 trong 1000 mL nudc khir
khoang va bo sung thém chat khing khuan
streptomycin (100 mg/L). Cac dia agar nudi cay
duoc quﬁn parafilm lai dé tranh nhiém mau va dugc
dit trong ti um & 30°C. Quan sat su phat trién cla
khuan lac ndm trén di fa nuoi cdy, dic biét quan sat
vong sang bao trong sudt bao xung quanh khuén lac
ndm (goi la vong Halo, vong thé hién duong tinh kha
nang c6 thé hoa tan 1an cta khuédn lac ndm trén moi
truong nudi cdy). Nhitng khuan lac nim c6 xuét hién
vong halo duoc thu thap va duoc cdy chuyén sang
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mdi truong NBRIP méi. Cong doan chy chuyép va

tach rong nam dugc thyc hién lién tuc trong 5 lan.
2.3 DPanh gia kha ning hoa tan lin cia cac

dong nam phan lap trong méi truong NBRIP
2.3.1 Chudn bi nguéon ndm

Trude khi tién hanh bd tri thi nghiém, ndm duoc
nudi cdy riéng biét trén moi truong NBRIP -agar
trong 3 ngay o diéu kién phong thi nghiém dé cac
dong nam nay gia tang sinh khdi tot chuan bi lam
nguon thi nghiém.

2.3.2 Bé tri thi nghiém

Dung Pasteur pipet c6 duong kinh 0,6 cm da tiét
tring cét 3 khoi agar c6 soi nam dang phat trién tot
da chuan bi & muc 2.3.1 va cho 3 khdi agar nay vao
binh tam gidc 100 mL chira san 30 mL méi trudng
NBRIP long di khir tring. Mdi dong ndm dugc bd
tri v6i 3 lan lap lai twong tmg véi 3 binh tam gic.
Nghiém thtrc dbi chimg dugc bb tri twong ty nhung
khong ching ndm vao. Cac binh tam giac duoc dat
trén may ldc tron véi tbe do 120 vong/phut, trong
t6i, & diéu kién nhiét d6 phong, trong thoi gian 11
ngay. Ham lugng 1an hoa tan trong moéi truong nudi
cdy long duoc thu thap theo cac ngay 1,3,5,7,9 va
11 ngay sau khi nudi cay. Ham luong lan hoa tan béi
nam trong moi trudng nudi cay duge xac dinh bang
phuong phap hién mau Molybdate. Mau dugc do
trén may so mau quang phd (Spectrometer Thermo
Scientific, Multiskan Spectrum) & budc song 880
nm.

2.4 Khaio sat anh hwéng ciia mot s6 yéu t6
maéi tredng nudi ciy I1én kha niing hoa tan lan
ciia dong nAm B1 va B10 hoa tan lan tét nhat

Dong ndm B1 va B10 cho két qua hoa tan lan tot
nhét trong tong s6 37 dong nim phan 1ap. Kha ning
hoa tan 1an ctia dong ndm B1 va B10 lan luot 13 2104
mg.L"! P,Osva 2618 mg.L"!' P,Ossau 3 va 4 ngay bb
tri thi nghiém trong moi truong NBRIP long.

2.4.1 Chudn bi nguon nam

Qui trinh chuan bi ngudén nam cho hai dong B1
va B10 dé bo tri thi nghiém dugc thuc hién trong tu
6 muc 2.3.1.

2.4.2 Anh hieong ciia pH méi truong

Dung Pasteur pipet c6 duong kinh 0,6 cm da tiét
trung dé cat kho1 agar c0 s¢i nam dang phat trién tot
da chuan bi sdn ¢ myc 2.4.1 va cho 3 kh01 agar chura
nam vao binh tam giac 100 ml chira sin 30 mL moi
truong NBRIP 16ng da khir trung va dugc hi¢u chinh
vé 4 mirc pH méi trudng khac nhau tuong tng voi 4
nghiém thirc thi nghiém gém: 3, 5,7 va 9. Mdi
nghiém thtrc ¢6 3 ldp lai tuong ing véi 3 binh tam
gidc. Nghiém thirc d6i ching tuong tmg véi timng
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murc pH moi trudng khac nhau dugc thyc hién tuwong
tu nhung khong ching ndm vao. Céc binh tam giac
dugc dit trén may lic tron voi toe do 120 vong/phut,
trong t0i va ¢ diéu kién moéi truong cia phong thi
nghiém. Ham lugng 14n hoa tan trong moi truong
nudi céy duoc xac dinh sau 1, 3, 5, 7 ngay bd tri thi
nghiém. Phan tich lan hoa tan trong moi truong nuodi
cay long bang phuwong phap hién mau Molybdate
(nhu trong muc 2.3.2).
2.4.3 Anh hieong ciia nong do musi NaCl

Toan bd qui trinh va cach b tri thi nghiém duoc
thyc hién tuong ty nhu thi nghiém danh gia anh
hudng cua pH 1én kha nang hoa tan lan ctua 2 dong
nam B1 va B10 ¢ myc 2.4.2. Tuy nhién, méi trudng
NBRIP 1ong trong thi nghiém nay c6 bo sung 5 ndng
d6 NaCl khéc nhau: 0; 0,15; 0,3; 0,5 va 1%. pH méi
truong NBRIP nubi céy duoc hiéu chinh dya vao két
qua thi nghiém danh gia pH moi trudng & muc 2.4.2.
Ham luong 1an hoa tan trong mdi truong nudi cay
duoc xac dinh sau 1, 3, 5 va 7 ngay b trf thi nghiém.
Phan tich 14n hoa tan trong moi truong nudi cay long
bang phuong phép hién mau Molybdate (nhu trong
muc 2.3.2).

2.4.4 Anh heong ciia nhiét do

Toan bd qui trinh va cach b tri thi nghiém duoc
thuc hién twong ty nhu thi nghi€ém danh gia anh
hudng cua pH 1én kha ndng hoa tan 1an ctia 2 dong
nam B1 va B10 & myc 2.4.2. Tuy nhién, thi nghiém
nay duogc bd tri & 3 mitc nhiét do khac nhau: 25°C,
35°C va 45°C. Mai truong NBRIP 16ng dugc hi¢u
chinh dwa vao két qué thi nghiém danh gia pH & muc
2.4.2 va néng d6 mudi & muc 2.4.3. Him luong lan
hoa tan trong mdi truong nudi cdy dugc xac dinh sau
1,3, 5 va 7 ngay bd tri thi nghiém. Phan tich 1an hoa
tan trong moi truong nudi ciy long bang phuong
phap hién mau Molybdate (nhu trong muc 2.3.2).

2.4.5 Danh gia kha nang hoa tan hai dang lan
kho tan khac (FePO4va AIPOy)

Toan bd qui trinh va cach b tri thi nghiém duogc
thyc hién twong tu nhu thi nghi€ém danh gia anh
hudng cua pH 1€n kha nang hoa tan 1an cta 2 dong
nam B1 va B10 ¢ muyc 2.4.2. Tuy nhién, méi trudong
NBRIP 16ng trong thi nghiém nay dwoc b tri véi 3
dang lan khac nhau: Ca3(POs),, FePO4 va AIPOs.
Moi truong NBRIP 16ng chira 3 dang 1an khac nhau
dugc hiéu chinh dwa vao két qua thi nghiém danh
gia pH ¢ muc 2.4.2, ndong do mudi & muc 2.4.3 va
nhi¢t 46 6 muc 2.4.4. Ham lugng lan hoa tan trong
moi truong nuodi c?iy duoc xac dinhsau 1,3,5va 7
ngay b tri thi nghiém. Phan tich l4n hoa tan trong
mdi trudng nudi cdy long bang phuwong phéap hién
mau Molybdate (nhu trong muc 2.3.2).
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2.5 Dinh danh 2 dong nz"'l,m B1 va B10 co
kha ning hoa tan lan cao nhat bang phuwong
phap giai trinh ty doan ITS

DNA ciia 2 dong ndm B1 va B10 cho kha ning
hoa tan 1an cao nhit duge duoc tach chiét bﬁng cach
sir dung CTAB 3% theo phuong phéap cia Thrmark
et al. (2012). Sau d6, san phdm trich DNA duoc
khuéch dai bang phan tmg PCR véi cdp mdi tong
quat ITSIF/ITS4R (Gardes and Burns, 1993) véi
trinh  tw nucleotide nhu sau: ITSIF: 5’
CTTGGTCATTTAGAGGAAGTAA 3’ va ITS4R:
5" TCCTCCGCTTATTGATATGC 3’ nhiam vao
doan ITS. Cac budc trong phan ung PCR nhu sau:
budc 1: 94°C trong 5 phut; bude 2: 94°C trong 1
phut: bude 3: 55°C trong 1 phut; bude 4: 72°C trong
2 phut; budce 5: 1ap lai budce 2 thém 34 chu ky; budce
6: 72°C trong 7 phut va budce 7: 4°C trong thoi gian
khong xac dinh. Thanh phan ctia mét phan tmg PCR
v6i tong thé tich 25 puL nhu sau: 12,5 uL Go Taq
Green Master Mix, 0,5 pL mdi xudi (10 pM), 0,5
pL mdi nguwoc (10 uM), 10,5 pL nude khong
chira DNA va | pLL DNA tinh sach va gidi trinh tu.
Trinh ty ADN cuia doan ITS dugc so sanh voi co s&
dir liéu coa trung tdm qudc gia vé thong tin
cong nghé sinh hoc (National Center for
Biotechnology Information: NCBI) biang BlastN
(www.ncbi.nlm.nih.gov/BLAST) dé so sanh muc
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d6 tuong dong ciia doan ITS cua nam phén lap voi
gen tuong Gng cuia cac nam hién c6 trong co s¢ dit
liéu.

2.6 Phwong phap xir 1y s6 li¢u
S6 liéu thi nghiém dugc tong hop, tinh todn
bang phan mém Excel va kiém dinh théng ké
ANOVA bing phan mém Minitab 16.2.

3 KET QUA VA THAO LUAN

3.1 Kétqua phan 1ap cac dong nim cé kha
niang hoa tan lan tir nén dat trong lia ap dung
bién phap twéi nwéc ngap kho xen ké két hgp
boén phan hiru co

Két qua phan 1ap ndm c6 kha ning hoa tan lan tir
7 miu dat laa dp dung bién phap tudi nude ngap kho
xen k& két hop v6i bon phan hitu co trong nha ludi
Bo mén Khoa hoc D4t — Khoa Nong Nghiép va Sinh
hoc Ung dung — Truong Dai hoc Cén Tho cho thay
tong cong c6 37 dong nam co6 kha nang hoa tan lan
thong qua viéc thé hién vong halo bén ngoai khuan
lac trén moi truong NBRIP duge phén lap (Bang 1).
Céc dong ndm phan 1ap nay déu thudc cac chi nam
Aspergillus va Penicillium. TAt ca cac dong nim nay
dugc trit trén dia petri va 6ng nghiém chira moi
truong PDA.

Biang 1: Cac dong nAm hoa tan lan dwgc phan lap tir 7 miu dét hia

Chi ndm Méu dat Tong Sb

1 2 3 4 5 6 7 dong nam
Aspergillus 2 0 1 1 2 4 0 10
Penicillium 3 1 6 3 4 8 2 27
Tdng s6 dong ndm 5 1 7 4 6 12 2 37

3.2 Kha niing hoa tan lin cia 37 dong nAm
phén lap

Két qua danh gia vé kha niang hoa tan lan ciia 37
dong ndm phan 1ap trong moi truong NBRIP 1ong
sau 8 ngay nudi cdy cho thay cac dong ndm phén lap
c6 kha ning hoa tan 14n dao dong tir 1300 mg.L!
dén 2200 mg.L"'. Trong d6, 8 dong nam ky hiéu
S1.2, S3.1, S3.3, S5.4, 6.7, S7.1, Bl va B10 thé
hién kha nang hoa tan l4n cao nhit sau 3 va 4 ngay
nudi céy va dao dong tir 1100 mg.L"' dén 2600
mg. Lt (Hinh 1). Kha nang hoa tan lan cua 8 dong
nédm tuyén chon khéc biét y nghia thong ké & mirc
5% (p<0,05) khi so sanh v&i nhau. T4m dong ndm
thir nghiém thé hién kha ning hoa tan lan nhanh va
cao nhat trong giai doan 0-4 ngdy nudi cay, dat
ngudng cao nhit & thoi diém 3-4 ngay nudi ciy va
sau d6 giam dan theo thoi gian thi nghiém. Dong
nam ky hi¢u B10 1a dong hoa tan lan cao nhit trong
tong s 8 dong nam tuyén chon, kha nang hoa tan
lan cao nhét dat 2618 mg.L"! sau 4 ngay thi nghiém,

26

ké dén 1a dong ndm phén lap B1 ¢6 kha ning hoa tan
lan cao nhit dat 2104 mg.L"! sau 3 ngdy nudi cdy.
Trong khi 6 dong ndm con lai hoa tan lan cao nhat
vao thoi diém 3 ngay nudi cdy va giao dong trong
khoang tir 1100 mg.L" dén 2100 mg.L"". Do d¢, 2
dong ném B1 va B10 nay dugc chon cho céac nghién
ctru tlep theo. Két qua hoa tan lan Ca3(POs); cua 2
dong nam B1 va B10 cao hon so v6i mét s6 dong
nam phan 1ap tir cac két qua nghién ciru trude day.
Dién hinh nhu nghién ctru cia Ruangsanka (2014)
cho thdy dong nam Penicilium oxalicum phan lap tir
ving ré cdy ming tiy c6 kha ning hoa tan duoc 556
mg.L"! P,Ostir dang 14n Ca3(PO4), kho tan trong moi
truong NBRIP sau 4 ngay thi nghiém. Iman (2008)
dé danh gia hiéu qua cua hai dong nam phén lap gom
Penicillium italicum va Aspergillus niger va két qua
cho thiy hai dong nim nay da hoan tan 1an vo co va
lan lugt dat 275 va 490 pg .mL"' sau 7 ngay thi
nghiém. Tuy nhién, kha nang hoa tan lan cua hai
dong nam B1 va B10 lai twong duong voi két qua
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nghién ctru ciia Hoang Duong Thu Huong (2015) da
tién hanh phan I4p va tuyén chon ching nim méc
hoa tan 1an v6 co tir dat rimg ngap méan & Thira Thién
Hué va két qua da phan lap duoc 2 ching ndm mdc
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ky hiéu M33 va M72 c6 kha nang hoa tan lan t6t
nhat 1an lugt dat 2,07 mg/mL va 2,61 mg/mL sau 5
va 7 ngay thi nghiém.

=4—S1.2
=#-S3.1

S3.3
=>¢=S55.4
=3ie=S56.7

B10

/.

Ham lwgng P,0. hoa tan
trong

moi treong NBRIP (ppm)
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Hinh 1: Dién bién ham lwong 1an hoa tan trong moi truong NBRIP long boi 8 dong nim tuyén chon
(n =3, do 1éch chuan)

3.3 Anh huwéng ciia mjt s6 yéu t6 moi
trwong 1én kha niang hoa tan lan cia 2 dong Bl
va B10

3.3.1 Anh heong cia pH méi trieong

Kha ning hoa tan lan cia hai dong nim B1 va
B10 trong moi truong NBRIP long ¢ cac mirc pH
khac nhau trong 10 ngay nudi ciy duoc trinh bay
trong Hinh 2. Nhin chung, ham lugng lan hoa tan
b6i dong ndm B1 va B10 trong méi truong nudi cy
c6 cac muc pH khac nhau khac biét théng ké
(p=0,05) khi so sanh v6i nhau ¢ timg thoi diém thu
mau. D6i véi dong ndm B1, & tat ca cac nghiém thirc
c6 pH khac nhau, ham luo‘ng lan hoa tan déu ting
nhanh & giai doan 0-3 ngay nudi ciy, dat cao nhat &
ngay 3 va sau d6 c6 xu hudng giam nhe theo thoi
gian thi nghiém. Hai nghiém thtrc pH 5 va pH 7 c6
ham luong 14n hoa tan cao nhét & tat ca cac thoi diém
thu mau va cao hon hai nghiém thirc con lai (pH 3
va pH 9), tuy nhién, khong khac biét nhau khi so
sanh vai nhau (p>0,05). Nghiém thirc pH 3 cho kha
nang hoa tan 14n thap nhét ¢ tat ca cac thoi diém thu
mau. Vao thoi diém 3 ngdy nudi cdy ¢ hai nghiém
thirc pH 5 va pH 7 dong ndm B1 hoa tan 1an cao nhét
lan luot dat 1849 mg. L' P,Osva 1836 mg.L! P,0s.
Dbi v6i dong ndm B10, & tit ca cac nghiém thirc ¢6
pH khic nhau, ham luong lan hoa tan déu ting
nhanh ¢ giai doan 0-6 ngay nudi cdy, dat cao nhét &
ngdy 6 va sau d6 c6 xu hudng giam nhe theo thoi
gian thi nghiém. Ba nghiém thac pH 5, pH 7 va pH
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9 c6 ham lugng 1an hoa tan cao nhét & tat ca cac thoi
diém thu mau va cao hon so voi nghiém thtrc con lai
(pH 3), tuy nhién, khong khac biét nhau khi so sanh
v6i nhau (p>0,05). Nghiém thire pH 3 cho kha nang
hoa tan lan thap nhat ¢ tat ca cdc thoi diém thu mau.
Vao thoi diém 6 ngay nudi céy ¢ ba nghiém thirc pH
5, pH 7 va pH 9 dong ndm B10 hoa tan 1an cao nhat
lan luot dat 2305 mg.L! P,0s, 2209 mg.L"' P,Osva
2229 mg.L"' P,0s. Nhu véy, diéu kién pH moi
truong t6i uu cho hai dong ndm hoa tan 1an B1 va
B10 hoa tan 1an tot nhit & ngudng pH 5-7. Két qua
nay ciing tuong tu két qua nghién ciia Pham Thi
Ngoc Lan va Hoang Duong Thu Huong (2014) cho
thiy pH tdi wu cho hai dong nim Aspergillus sp.
M33 va Aspergillus sp. M72 dugc phan lap tir dat
ving ré cta cdy Gia (Cha) va ciy dudc sdng & dat
ngap man Thira Thién Hué phan giai phosphate cao
nhit & pH tir 5,5-7. Ngoai ra, két qua nghién ctru cua
Tran Thi Xuén Phuong va ctv. (2017) cho thiy diéu
kién pH 7-7,5 1a t6i wu nhét cho sinh trudng, phat
trién va phan giai lan cua 3 ching nim Asperglllus
sp. HX11, TV21 va TD21 phan lap tir dat trong rau
mau. Téc gia Pham Thi Ngoc Lan va Tran Thi
Thanh Nhan (2008) cho thay kha ning hoa tan lan
cao nhat ctia hai ching ndm mébc M8 va M24 phan
lap tir dat trong hoa mau & tinh Thira Thién Hué &
mdi truong c6 pH 6. Nhu vay, da sb cac chung nim
hoa tan l4n thudng sinh truong, phat trién va hoa tan
lan cao nhit & méi truong c6 pH acid nhe, trung tinh
va hoi kiém.
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Hinh 2: Dién bién ham lwgng lan hoa tan béi dong nim B1 (A) va B10 (B) trong mdi truong NBRIP
léng & cac mirc pH khac nhau sau 10 ngay nuéi cay (n = 3, d§ léch chuan)

3.3.2 Anh hong cia nong do musi NaCl

Két qua danh gia anh huéng cua cac ndng do
mudi NaCl khac nhau 1én kha ning hoa tan 1an cia
2 dong ndm B1 va B10 trong méi truong NBRIP
long trong 9 ngay nudi cdy dugc trinh bay ¢ Hinh 3.
Két qua cho thay trong diy nong ¢ mudi khac nhau
tir 0 - 1%, 2 dong ndm B1 va B10 thé hién kha ning
hoa tan 1an khac nhau. Ham lugng lan hoa tan tang
lién tuc & cac nghiém thirc trong giai doan tur 0-7
ngay, dat cao nhat & ngdy 7 va sau d6 giam manh.
Dong ndm B1 ¢6 kha ning chiu dugc ndng d6 mudi
NaCl clia méi trudong nudi cdy 1én dén 1% va o
nghiém thirc nay dong ndm B1 hoan tan l4n cao hon
s0 v6i cac nghiém thirc khac & mot sb thoi diém thu
mau. Riéng dong ndm B10, c6 kha ning chiu dugc
nong d6 mubi NaCl ctia moi truong nudi cay 1én dén
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0,5%. O mot s6 thoi diém thu mau, ham luong lan
hoa tan béi dong B10 ¢ nghiém thirc NaCl 0,5% cao
nhit, mic du khong khac biét voi mot sb nghiém
thirc ¢6 ndng do NaCl khac. Nhu vay, két qua nay
cho thay kha nang chiu min NaCl ctia 2 dong ndm
B1 va B10 phan lap 1 kha cao va khong giéng nhau.
Két qua nay ciing tuong ty voi két qua nghién ctru
cua Pham Thi Ngoc Lan va Hoang Duong Thu
Huong (2014) cho thay dong nam Aspergillus sp.
M33 hoa tan lan cao nhat & ndng do NaCl nam trong
diy 5-15%o, trong khi dong nim Aspergillus sp.
M72 hoa tan l4n cao nhét & ndng d6 NaCl ndm trong
diy 5-10%o. Nhur véy, 2 dong nam B1 va B10 phan
lap trong nghién ctru ndy c6 thé dugc dung trong
canh tac laa trén ca nén dat nhiém min gitp cung
cap lugng 1an hitu dung vén di bi giir chit trong keo
dat cho céy lta sinh truong va phat trién tot.
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Hinh 3: Dién bién ham hrong 1an hoa tan béi dong nAm B1 (A) va B10 (B) trong méi truong NBRIP
16ng & cac nong do man khac nhau sau 9 ngay nuéi cay (n = 3, d¢ 1éch chuan)

3.3.3 Anh heong cia nhiét do

Két qua khao sat anh huong cta cac mirc nhiét
d6 thi nghiém khac nhau 1én kha nang hoa tan lan
ctia 2 dong nim B1 va B10 trong méi truong NBRIP
long trong 11 ngay nudi cdy duge trinh bay trong
Hinh 4. Nhin chung, ca hai dong ndm thir nghiém c6
cung chung xu hudng vé két qua thi nghiém va dién
bién ham luong 1an hoa tan trong méi trudng nudi
ciy long. Ham luong 14n hoa tan ¢ tat ca cac nghiém
¢6 xu hudng tang nhanh & giai doan 0-7 ngay nudi
cy, dat cao nhit & ngay 7 va sau d6 giam dan theo
thoi gian thi nghiém. Tuy nhién, ham lugng 1an hoa
tan trong moi truong nudi ciy boi 2 dong nam Bl
va B10 trong thi nghiém nhiét d6 nay thap hon rat
nhiéu so v&i cac thi nghiém khéc 1a do binh tam giac
chira mau khong dugc lac trén may lic ma duoc dé
yén & trong ti u voi muc nhiét d¢ twong thich. Ca
hai dong nim thir nghiém, hai nghiém thirc c6 nhiét
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d6 nubi cdy 25°C va 35°C khong khéc biét théng ké
& hau hét tat ca thoi diém khi so sanh ham lugng lan
hoa tan trong moi truong nudi cdy 1ong va ca hai
nghiém thirc nay c6 ham lugng 1an hoa tan cao hon
va khac biét thdng ké (p<0,05) khi so sanh véi
nghiém thtrc ¢6 nhiét d6 nudi ciy 45°C. Ham luong
lan hoa tan boi hai dong nim B1 va B10 trong moi
truong nudi cay 1ong & nghiém thirc nhiét d6 nudi
cdy 45°C rét thap & tat ca thoi diém thu mau. Két
qua nghién ctru nay ciing twong tu véi két qua
nghién ciru coa Tran Thi Xuan Phuong va ctv.
(2017) cho thay nhiét d6 thich hop cho sinh trudng
va phat trién ciia chung Aspergillus sp. TD21 la
30°C, hai chiung Aspergillus sp. HX11 va TV21 la
35°C. Ngoai ra, nghién ctru ciia Pham Thanh Ha va
ctv. (2003) cho thay nhiét do thich hop cho qué trinh
phan giai phosphate cua cac chung vi sinh vat dao
dong trong khoang 20°C-40°C.
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Hinh 4: Dién bién ham lrong 1an hoa tan béi dong nim B1 (A) va B10 (B) trong moi tru'(mg NBRIP
16ng & cac mirc nhiét d9 khac nhau sau 11 ngay nudi ciy (n = 3, d9 léch chuin)

3.3.4 Danh gia kha nang hoa tan lan tir cac
dang lan kho tan FePO4va AIPOq

Két qua khao sat kha nang hoa tan 1an boi hai
dong ndm B1 va B10 trong mdi truong NBRIP 1ong
v6i 3 dang 1an khé tan khac nhau gdm: Cas(POy),,
FePO,va AIPO, sau 10 ngay nudi cay dugc trinh bay
trong Hinh 5. Két qua cho thay ¢ nghiém thirc moi
truong NBRIP chua lan kho tan dang Cas(POs),,
ham luong 1an hoa tan trong méi trudng nudi ciy
ctia 2 dong nam B1 va B10 dat cao nhét lan luot 1a
1716 mg/L P,Os va 24995 mg/L P;Os sau 5 ngay
nudi cdy va cao hon rit nhidu so véi hai nghiém thirc
mdi trudng NBRIP bd sung hai dang lan khé tan
FePO, va AIPO,. O nghiém thirc chira AIPO4, ham
lwong 1an hoa tan trong moi trudng nudi cdy cua 2
dong ndm B1 va B10 dat cao nhat lan lugt 2795
mg/L P,Os va 676,2 mg/L. P,Os sau 10 va 8 ngay
nudi cdy. Trong khi d6 & nghiém thirc chtra FePO,
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2 dong nam B1 va B10 hoa tan cao nhét 1an luot dat
52,3 mg/L P,0s va 692 mg/L P,Os sau 8 va 10 ngay
nudi ciy. Két qua nay cho thdy kha nang hoa tan lan
bdi 2 dong nam B1 va B10 véi 3 dang lan kho tan
dugc xép theo thir ty nhu sau: Cas(PO4),> AIPO, >
FePO, Dong ndm B10 luén cho kha ning hoa tan
lan cao hon so voi dong B1 khi so sanh v4i nhau
trong cung 1 nghiém thirc ¢6 chira ngudn lan kho tan
gidng nhau (Cas3(POy)2 . AIPO, va FePO4). Mic du,
kha nang hoa tan 1an dang AIPO4 va FePO4 bai 2
dong nam B1 va B10 thip hon nhiéu so v6i dang
Ca3(PO4); nhung két qua nay cho thiy 2 dong ndm
nay c6 kha nang hoa tan dugc hai dang 1an kho tan
trong dat dic biét 1a ving dat phén noi lan bi bat
dong chu yéu dudi dang AIPO, va FePO4. Do dé, c6
thé ing dung 2 dong nam nay cho viéc cai thién su
thiéu hut 1an trén nén dat phén ¢ ving Pdng bing
song Cuu Long.
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Hinh 5: Diél} bién ham lrgng lan hoa tan béi dong nAm B1 (A) va B10 (B) trong moi truong NBRIP
long bo sung cac dang lan kho tan khac nhau sau 10 ngay nudi cay (n = 3, d§ léch chuan)

3.4 Dinh danh 2 dong nim hoa tan lan Bl
va B10 bang phwong phap gidi ma trinh tw doan
ITS

So sanh trinh tir doan ITS véi co so dir liéu trén
ngan hang gen thé gidi bang chuong trinh BLAST
(http://blast.ncbi.nlm.nih.gov/Blast.cgi.), ket qua
cho thdy trinh tyr doan gen ciia ca hai dong ndm Bl
va B10 tuong dong voi doan ITS cia loai nim
Penicillium funiculosum va Aspergillus tubingensis
v6i tinh dong hinh lan lugt 12 96% va 98%. Nhur vy,
hai dong nim B1 va B10 ¢ chirc ning hoa tan lan
thudc chi Penicillium va Aspergillus va dugc dinh
danh 14n lugt nhu Penicillium funiculosum B1 va
Aspergillus tubingensis B10 (Bang 2). Cac nghién
clru trude ddy ciing cho thdy chi ndm  Penicillium
sp va Aspergillus c6 kha niang hoa tan 1an rat cao va
chung duoc sir dung rong rii cho cay trong (Wakelin
et al., 2004). Ngoai ra, dong nim Aspergillus niger
va mot s loai trong chi Penicillium ching minh 1a

¢6 kha nang hoa tan 14n cao va dong thoi c6 vai tro
quan trong trong phong trir sinh hoc va phan huy
chét hitu co (Chuang et al., 2007; Richa et al., 2007,
Pandey et al., 2008). Bén canh d6, dong nim
Aspergillus niger hoa tan lan cao lai c6 chic nang
dbi khang voi dong nam Fusarium oxysporum giy
bénh dao 6n laa va thoi nhiin bap cai 1én dén 64%.
Do d6, dong ndm nay c6 tiém nang rét cao trong viéc
su dung nhu phén bon sinh hoc va phong trir sinh
hoc nam Fusarium oxysporum trong san Xuét mang
tdy hitu co (Ruangsanka, 2014). Nghién ctru cua
Patil et al. (2012) cho thiy khi bon phan 14an két hop
chang 2 dong ndm Penicillium bilaji va Penicillium
sp hoa tan lan vao dat gitip ting nang suat bap tir 20-
23% so v&i nghiém thirc dbi chimg. Tom lai, 2 dong
nam duoc dinh danh 14 Penicillium funiculosum B1
va Aspergillus tubingensis B10 c6 ich cho cay trong
va ¢6 trién vong rat 1on trong viéc san xuat phan bon
sinh hoc cho céy trong.

Bang 2: Két qua dinh danh 2 dong ndm B1 va B10 theo d¢ trong ddng ciia doan ITS

b0 twong

Céc dong nam trén co sé dir liu

TT Dong dong (%) Nam S6 dang ki Dinh danh
1 Bl 96 Penicillium funiculosum IN676120.1 Penicillium funiculosum B1
2  BIO 98 Aspergillus tubingensis KM594388.1  Aspergillus tubingensis B10
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Hai dong nam ky hiéu B1 va B10 phan lap tir
mau dit trong lua ap dung bién phép tudi nude ngap
kho xen k& két hop bon phéan hiru co hoa tan lan
Ca3(POy), cao trong méi trudng NBRIP 16ng, lan
lugt dat 2104 mg.L-1 va 2618 mg.L"! sau 3 va 4
ngay thi nghiém. Cac diéu kién méi truong nudi ciy
t6i wu cho hai dong ndm nay hoa tan 1an Cas(POy),
cao nhét & pH tir 5-7, nhiét d6 25°C-35°C, néng do
mubi trong khoang 0,5-1% NaCl va ca hai dong nay
dé hoa tan duogc hai dang lan kho tan nhu AIPO,4 va
FePOs. Tuy nhién, kha nang hoa tan lan AIPO4 cta
hai dong ndm B1 va B10 tot hon so véi lan FePO,.
Dong nam B10 c6 kha ning hoa tan lan cao hon
dong ndm B1 & tAt ca céac lan, dic biét la dang lan
FePO,. Hai dong nam ky hiéu B1 va B10 duoc dinh
danh 14n lugt nhu Penicillium funiculosum B1 va
Aspergillus tubingensis B10 va ca hai dong nim
phan 13p nay c6 tiém nang mg dung cao trong canh
tac lta trong trén nén dat nhiém man giup han ché
vén dé thiéu hut 1an cho cay trong.
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