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TOM TAT

Ldn la nguyén t6 thiét yéu tham gia vdio nhiéu qud trinh sinh Iy va
sinh héa ciia cdy trong, nhung phan I6m lan trong dat ton tai & dang
co dinh. Két qua nghién ciru nay da phan ldp dwoc 31 dong ndm hoa
tan ldn tir dat ving ré cay lia hoang (Oryza rufipogon) tai thanh phé
Can Tho. Pinh tinh kha ning hoa tan lan véi chi s6 PSI dao dong tiv
1,04 dén 1,93. Qua két qua dinh lirong lan hoa tan, dong ndam OM9.2
thé hién kha nang hoa tan lan manh nhat, dat 1.041,36 mg/L sau
ngady thir 10. Viéc dinh danh phan tir ving ITS cho thdy dong nam
OM9.2 ¢6 méi quan hé gan nhat véi chi Talaromyces trén co s¢ di
lieu NCBI. Bén canh do, dong nam OM9.2 ¢6 kha nang chiu man
dén nong dg muoi NaCl 6%.. Pong thoi, kha nang hoa tan lin ciia
dong nam dat gid tri cao nhat 6 nong dé mudi NaCl 2%, véi ham
liwong ldn hoa tan trén 1.300 mg/L sau 15 ngdy nudi cdy.

Tir khéa: Pdt viing ré, chiu mdn, nam hoa tan lan, Oryza rufipogon,
Talaromyces

ABSTRACT

Phosphorus is an essential element involved in many physiological
and biochemical processes in plants; however, most phosphorus in
soil exists in insoluble forms. Thirty-one phosphate-solubilizing
fungal strains were isolated on NBRIP medium from the
rhizosphere soil of wild rice (Oryza rufipogon) in Can Tho City in
this study. Qualitative evaluation of phosphate-solubilizing ability
showed PSI values ranging from 1.04 to 1.93. Based on
quantitative analysis of soluble phosphorus, fungal strain OM9.2
exhibited the highest phosphate-solubilizing capacity, reaching
1,041.36 mg/L on day 10. Molecular identification using the ITS
region revealed that strain OM9.2 showed the highest similarity to
the Talaromyces genus in the NCBI database. In addition, strain
OM?9.2 demonstrated salt tolerance up to 6%o0 NaCl. Notably, at
2%0 NaCl, this strain achieved the highest phosphate
solubilization, exceeding 1300 mg/L on day 15.

Keywords: Oryza rufipogon, phosphate-solubilizing fungi,
rhizophere soil, salt tolerance, Talaromyces
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1. GIOI THIEU

Lan dong vai tro quan trong trong nhiéu qua
trinh sinh 1y, sinh hoa va trao d6i chét cta cy, bao
gom quang hop, chuyén hoa nang luong, phén chia
té bao, sinh tong hop, phat trién hé ré va ho hap
(Khan et al., 2010). Lan ciing 1a thanh phan c4u tao
cua cac phén tu sinh hoc quan trong nhu ATP, acid
nucleic va phospholipid. Tuy nhién, 1an hoa tan bon
vao dat dudi dang phan bon dé bi ¢ dinh, nén viée
bon phén 1an trong thoi gian dai da dan dén sy tich
tu céc loai 1an kho tan (Alori et al., 2017). Lan trong
dat phan 16n ton tai & dang bi ¢b dinh bai Ca* trong
dat kiém hodc Fe’*, AI** trong dit chua, din dén cay
trong kho hap thu (Alori et al., 2017; Rawat et al.,
2021). Sy thiéu hut 1an hoa tan khong chi 1am giam
ning suét cdy trong ma con la thach thirc 16n ddi véi
viée xdy dung mot nén nong nghiép bén vimng, giam
lugng phéan bon hoa hoc trong canh tac.

Céc vi sinh vat trong dét, dac biét 1a ndm co vai
trod quan trong trong viéc hoa tan 1an kho tan. Chiing
¢6 kha ning tiét ra lugng 16n cac acid hitu co (acid
fomic, oxalic) va dat hiéu sut hoa tan lan cao hon
nhiéu so Vi cac nhom vi khuan (Rizvietal., 2021).
Hé soi nam khong chi tao ap sudt co hoc dé xam
nhap truc tiép vao cac khoang chit PO khé tan
(Gadd, 2021) ma con phat trién mang ludi vi sgi kéo
dai hang mét, vugt xa pham vi hoat dong cua cac
khuén lac vi khuan. Dic biét, nim hoa tan lan c6 tinh
6n dinh cao va duy tri kha ning phan giai 1an 6n dinh
qua nhiéu chu ky nuéi cdy (Yadav et al., 2020). Viéc
g dung cac ching ndm hoa tan 1an khong chi gitp
nang cao hiéu qua sir dung phéan bon, gop phan ting
ham luong lan dé tiéu trong dat ma con lam tang
dang ké kha nang hap thu lan cua cay trong (Nacoon
et al., 2020; Adnan et al., 2020).

Lua hoang (Oryza rufipogon) thudc chi Oryza,
bao gdm 24 loai, trong d6 c6 hai loai laa trong
(Oryza sativa va Oryza glaberrima) va 22 loai lta
hoang khéc. Céc loai lia hoang nay phan bé cha yéu
& chau A, chau Phi, chdu Pai Duong va chau My,
cling nhu cac vung nhiét d6i va can nhiét déi khac
tai 77 qudc gia (Li & Jiong, 2024). Theo nghién ctru
ctia Phuong va ctv. (2005), mic du sb lugng loai lia
hoang & khu vyc Dong bang song Ciru Long con han
ché nhung sy da dang di truyén trong mdi loai lai rat
cao, tao diéu kién thuan loi cho viéc khai thac va str
dung trong cac chuong trinh chon giéng lta. Do do,
viéc phan lap ndm hoa tan 1an tir dat ving r& cay lua
hoang nham lam ting tinh da dang cia cac dong
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nam, dong thoi ¢ thé tuyén chon duoc dong nim
tiém ning tmg dung trong canh tic ndéng nghiép.
Viéc danh gia kha ning chiu man cua cac dong nim
phan lap nhim mé rong tiém ning tmg dung cua
chung trén cac ving dit chiu anh huéng cua xam
nhdp man, qua d6 gop phan ning cao hiéu qua st
dung vi sinh vat trong san xuat ndng nghiép ¢ diéu
kién dit man.

2. PHUONG PHAP NGHIEN CUU

2.1. Phin lap cic dong nim c6 khi ning hoa
tan lan

Mudi hai mau dit ving ré cdy laa hoang dugc
thu thap tir cac xa/phudng thudc thanh phd Can Tho
(TPCT), bao gém bong Hiép, Théi Long, Nhon Ai,
Truong Long, Truong Thanh, Théi Lai va O Mon
(Bang 1). Cac mau dat dugc thu thap trén dia ban
cac khu vuc khong chiu anh hudng bdi xam nhap
min. Cac mau duoc cho vio thi ni 16ng da tiét tring
va sau d6 dugc bao quan ¢ nhiét @6 lanh (4°C) dén
khi thuc hién thi nghiém.

Trong d6, 10 g dat ving ré cdy ltia hoang da dwoc
can va chuyén vao binh tam giac chira 90 mL nu6c
cit da tiét trang. Hon hop duoc lic 150 vong/phit
trong 2 gio dé tach cac hat dat va dong nhat quan thé
vi sinh vat. Sau d6, dung dich gbc dugc pha loing
thanh diy thap phan cac ndng do 107, 102 va 107,
Mau dugc 14y tir mdi do pha lodng va dwoc trai 1én
mdi trudong thach NBRIP (glucose 10 g/L,
Ca3(PO4), 5 g/L, MgCl,.6H,0 5 g/L, MgS04.7H,0
0,25 g/L, KC1 0,2 g/L, (NH4)2S04 0,1 g/L, agar 20
g/L, pH 7,0£0,2) (Nautiyal, 1999) dé phat hién nAm
hoa tan 14n. Pdc diém nhan dién ndm hoa tan lan dua
trén sy xudt hién cia vong halo trong sudt xung
quanh khuén lac sau 2 - 4 ngay u ¢ 30°C. Vong halo
hinh thanh xung quanh khuan lac c6 thé 1a két qua
clia hoat dong tiét enzyme phosphatase hodc sy san
sinh céc acid hitu co ctia nam. Cac acid hiru co lam
giam pH méi truong, gop phan hoa tan Cas(POa):
khong tan thanh cac dang phospho dé hoa tan, tir d6
tao nén viing halo bao quanh khuan lac (Rawat et al.,
2021). Cac khuan lac tao vong halo dugc cdy chuyén
nhiéu 1an dé thu dugc dong thuan. Dong nam dugc
xac dinh 1a thuan khi cac 1an cdy chuyén lién tiép
déu tao khuén lac c6 hinh thai dai thé dong nhat,
khong xuat hién khuan lac khéc biét va c6 dic diém
hinh thai vi thé (soi ndm, bao tir) ddng nhét khi quan
sét dudi kinh hién vi. Sau khi dugc xac nhan la
thuan, cac dong ndm dwoc quan st va mo ta dic
diém hinh thai dai thé va vi thé.
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Bang 1. Cac dia diém thu miu dit vang ré ciy lta hoang trén dia ban TPCT

STT ﬁguhi%ut Pia diém thu ::;i’;;) truée khisap  Tén dia di:;ll:.s Is)au khi sap Toa dp
1 CD4 X3 bong HiTé%ChTuYén Co b9, Xa Dong Hiép, TPCT 118'5(?23 ?8;1:1}5
2> oM8 Phuong I\L/I‘;‘;g e QinO by ine Théi Long, TPCT }8'51';‘;38;%
3 oMY Phuong I\L/I‘;‘;g e QinO by ine Théi Long, TPCT }8;?328;%
4 omip  Phuong I\L/I‘;‘;g e QinO by ine Théi Long, TPCT }8'51' gsgg;ljé
5 pp3y  XaNhonAi ?‘gf}’ Phong Dién, X Nhon Ai, TPCT 19622641()9%2151}3
6  pD36 X2 Tmmgfég?%}lg‘% enPhong  yu Tong Long, TPCT 1962.7672%%00151}3
7 TL1 Xa Tan Tha“;lifé‘}yén Théi Lai, Xa Truong Thanh, TPCT %822?38;1:1}5
g  TL2  XaTan Tha“;li,}é‘}y‘}n ThéiLai,  ya Tryong Thanh, TPCT }8'5(')%28;%
9  TL3 Thi trAn Théi Lai, TPCT X4 Théi Lai, TPCT }8'5923;88051%
10 TL6 Thi trAn Théi Lai, TPCT X4 Théi Lai, TPCT }8;’2 é?golfé
11 TL27 XA Théi Th"mThl; é‘%ye“ Théi Lai, Phudng O Mén, TPCT 118'5(?2528;1:1}5
12 TL28 Xa Binh Mé%fg‘% én Thoi Lai, Xa Truong Thanh, TPCT 118'5(?2528;1:1}5

2.2. Pinh tinh kha ning hoéa tan lin cia cac
dong nam da phan lap

Céac dong ndm duoc cdy riéng 1é dudi dang
khuén lac don trén moi truong thach NBRIP va u &
30°C. Mbi dong duoc bb tri 3 dia lap lai. Sau 2 ngay
U, sy hinh thanh vong halo xung quanh khuédn lac
dugc theo ddi. Puong kinh vong halo dugc do va
kha nang hoa tan lan dugc danh gia thong qua viée
tinh chi s6 hoa tan lan (PSI) theo cong thic:

PSI = A
"B
Trong do, A la duong kinh tong (khuan lac +
vong halo, tinh bang mm) va B 1a duong kinh khuén
lac (mm) (Yasmin & Bano, 2011).
2.3. Dinhlweng kha nang hoa tan 14n cida cac
dong nam da phan lap

Phuong phap Molybdatenum blue (Abss4o)
(Pradhan & Pokhrel, 2013) dugc st dung dé xay
duyng duong chudn va xac dinh ham lugng 1an hoa
tan trong dung dich. Cac dong nam duogc ciy trén
thach nghiéng NBRIP va 1 trong 72 gid. Sau d6, mat
d6 bao tir 105 CFU/mL dugc chuan héa bang budng
dém Neubauer. 0,2 mL dung dich sau khi dong nhat
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dugc ching vao 6ng falcon chira 20 mL méi truong
NBRIP long. Ham luong 1an hoa tan dugc do vao
cac ngay 5, 10, 15 va 20. Vi khuan duoc nudi cay,
thu va ly tim ¢ 5.000 vong/phut trong 5 phiit. Phan
dich nbi sau ly tim dugc thu va cho phan tmg voi
thudc thir ammonium molybdate 2,5% dé tao phirc
mau. Sau khi  hdn hgp phan ung trong 30 - 45 phut
& nhiét d6 phong, d6 hap thu quang dugc do tai bude
song 840 nm.

2.4. Pinh danh dong nim cé kha niing hoa

tan lan tot nhat

Vung ITS thudc rDNA cia dong ndm dugc
khuéch dai bé“mg k¥ thuat PCR st dung cap mdi dic
hi€u ITS1 va ITS4 (White et al., 1990). Phan Gng
PCR duoc thuc hién véi cac diéu kién sau: budc
bién tinh ban déu & 95°C trong 3 phit; tiép theo l1a
30 chu ky gdm bién tinh & 95°C trong 30 gidy, bét
cap ¢ 55°C trong 30 gidy va kéo dai mach ¢ 72°C
trong 1,5 phut; cudi cing 1a budc kéo dai mach cudi
0 72°C trong 5 phut (Girija et al., 2023). Sau d6, san
pham PCR dugc giai trinh ty bang hé thong Applied
Biosystems. Trinh ty thu dugc so sanh muc d6
tuong dong véi co so dir liéu gen ciia NCBI bang
chuong trinh BLASTN.



Tap chi Khoa hoc Dai hoc Can Tho

2.5. Danh gia kha ning hoa tan lin trong
dieu kién man cia dong nam da dinh
danh

Mubi NaCl dugc bd sung lan lugt vi cac nong
dd 0%o, 2%o, 4%0 va 6%o0 vao mdi truong NBRIP
long dé danh gia kha nang chiu man cua dong ndm
dd dinh danh. Phuong phdp Molybdatenum blue
(Absgso) (Pradhan & Pokhrel, 2013) dugc tién hanh
dé dinh lugng ham luong 1an hoa tan ciia dong nim
qua céc ngay 5, 10, 15 va 20. Cac budce con lai dugce
thyc hién twong tu nhu Muc 2.3.

2.6. Xir ly s6 li¢u

Dir liéu duoc xir 1y bang phian mém Microsoft
Excel 2016. Phén tich phuong sai (ANOVA) mét
nhan t6 va hai nhan t6 bang phan mém thong ké
Minitab 16. Cay phat sinh loai duoc xay dung bang
phan mém MEGA 12.

3. KET QUA VA THAO LUAN

3.1. Két qua phan lap cic dong nim cé kha

niang hoa tan lan

Ba muoi mét dong ndm co kha nang hoa tan lan

da duogc phan 1ap tr muoi hai mau dat khac nhau.
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Dic diém hinh thai dai thé va vi thé cta cac dong
nam dugc ghi nhan trong Bang 2 va Hinh 1. Tét ca
dong nam phén lap tir dat ving ré cay lta hoang déu
¢6 khuan lac dang hinh tron, bé mat khuén lac nho
cao trén moi trudng va bia khuan lac dang soi phat
trién nhanh sau 2 dén 4 ngdy nudi cdy trén moi
truong thach NBRIP. Viéc quan sat dac diém vi thé
cho thdy c6 28/31 dong (90,32%) c6 soi nam phan
nhanh, ¢6 vach ngan. Trong khi 3 dong (9,68%),
gébm OMS8.3, TL2.3 va TL3.4, c6 soi nam phéan
nhanh va khéng c6 vach ngan. V& dic diém bao tu,
26 dong nam tao bao tir hinh cau, 2 dong c6 bao tir
hinh bau dyc va 3 dong khong tao bao tu. Nhiéu
nghién ctru da phén 1ap dugc cac dong nam chi phat
trlen h¢ soi nhung khong sinh bao tir tir nhiéu ngudn
gbc khac nhau. Ching dugc xép vao nhém
Agonomycetes (hay dugc goi 1a Mycelia sterilia)
(Promputtha et al., 2005). Nghién ciru cua Coutinho
etal. (2011) da phan 1ap dugc 318 dong ndm hoa tan
lan tir khu vuc ban kho han trf‘)ng dua luoi (Cucumis
melo L. cv. gold mine) thudc 23 chi ném soi da duoc
biét dén nhu: Aspergillus, Penicillium, Rhizopus va
mot s6 dong thugc Mycelia sterilia.

Bing 2. Pic diém hinh thai dai thé va vi thé ciia 31 dong nim da phan lap

Pac diém mau sac

Pic diém hinh thai vi thé

STT Dong nam Khugn lac

Khuén ty Hinh dang bao ti

1 CD4.2 Tring, nau ddm Phén nhanh, c6 vach ngin Cau

2 OMS.2 Tring, nau ddm Phén nhanh, ¢ vach ngin Céu

3 OMS.3 Tréng, vang Phan nhanh, khong c6 vach ngan Khong c6 bao tir
4 OM9.2 Tréng, xanh Phén nhanh, ¢ vach ngin Céu

5 OM12.3 Tréng, nau dam Phan nhanh, cé vach ngan Cau

6 OM12.4 Tréng, nau dam Phan nhanh, cé vach ngan Cau

7 OM12.5 Tréng, nau dam Phan nhanh, c6 vach ngan Cau

8 OM12.6 Tréng, nau dam Phan nhanh, c6 vach ngan Cau

9 PD32.5 Tréng, cam, xanh Phan nhanh, cé vach ngan Cau

10 PD36.1 Xanh Phén nhanh, c6 vach ngan Béu duc

11 PD36.4 Tring, nau ddm Phén nhanh, ¢ vach ngin Céu

12 PD36.5 Tréng, xanh Phén nhanh, ¢ vach ngin Céu

13 PD36.6 Tring, nau ddm Phén nhanh, c6 vach ngin Céu

14 PD36.7 Tring, nau ddm Phén nhanh, c6 vach ngin Céu

15 TL1.1 Tréng, vang, xanh Phan nhanh, c6 vach ngan Céu

16 TL1.4 Trang, vang, xanh Phén nhanh, c6 vach ngan Céau

17 TL2.1 Trang, xanh Phan nhanh, c6 vach ngan Céau

18 TL2.2 Trang, xanh Phén nhanh, c6 vach ngan Céau

19 TL2.3 Trang, vang Phén nhanh, khong c6 vach ngan Khong c6 bao tir
20 TL2.4 Tréng, xanh, do Phan nhanh, cé vach ngan Cau
21 TL2.6 Trang, xanh Phan nhanh, c6 vach ngan Céau
22 TL2.7 Tréng, vang, xanh Phan nhanh, c6 vach ngan Céu
23 TL3.2 Tréng, xanh Phén nhanh, ¢ vach ngin Céu
24 TL3.3 Tréng, xanh Phén nhanh, ¢ vach ngin Céu
25 TL3.4 Tréng, vang Phan nhanh, khong c6 vach ngan Khong c6 bao tir
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Pac diém mau sac

Pic diém hinh thai vi thé

STT Dong nam Khugn lac

26 TL3.5 Trang, xanh
27 TL6.2 Tréng, xanh
28 TL27.1 Tréng, xanh
29 TL27.2 Tréng, xanh
30 TL27.3 Tra‘ing, cam, xanh
31 TL28.4 Tring, xanh

Khuén ty Hinh dang bao ti
Phan nhanh, c6 vach ngan Cau
Phén nhanh, c6 vach ngin Céu
Phén nhanh, c6 vach ngan Céau
Phén nhanh, c6 vach ngan Céau
Phén nhanh, c6 vach ngan Céau
Phén nhanh, c6 vach ngén Bau duc

Hinh 1. Pjc diém khuin lac ctia cic dong nim phan Iap tir dat ving ré ciy lia hoang

Két qua quan sat cho thay co su khdc biét vé mau
sic khuan lac giita cac dong nam phan lap. Bang 2
cho thdy c6 chin dong nam vdi khuén lac bia mau
trang va chuyén dan sang nau ddm ¢ trung tam,
trong khi mat dudi khuan lac van gilt mau trang. Bén
canh d6, 12 dong nam c6 bia mau tring va trung tim
mau xanh, nhung mat du6i c6 mau cam. Ngoai ra,
mot s6 dong c6 khuéan lac mau tring voi trung tim
chuyen sang mau vang hodc mau cam, sau thoi gian
nudi cdy kéo dai, s& chuyén sang mau xanh do qua
trinh sinh bao t lam cho mau khuén lac thay déi.
Mot dong nam c6 khuan lac mau xanh va mt dong
¢6 khuan lac thay d6i mau sac tir bia mau tring
chuyén dan sang xanh va cudi cing 1a mau do &
trung tdm. Nghién clru cua Yang et al. (2022) trén
dong ndm hoa tan 1an F9 duoc céy trén moi truong
PDA cho thay trong 120 gid, khuén lac ban dau cd
mau tring, dan chuyén sang mau xanh ddm va cubi
cung 1a mau xanh xam co vién tring. Nghién ctru
khac cua Raut et al. (2022) da mé ta dic diém khuin

lac ctia 5 dong nam hoa tan lan phan 18p tur ré cay 6t
v&i mau sac bao gom trang va den, hinh thanh bao
tir véi mau nau, den va xanh luc.

3.2. Két qua dinh tinh kha ning hoa tan lan
cia cac dong nam

Két qua trinh bay trong Bang 3 cho thiy chi s6
PSI cua cac dong ndm phéan lap dao dong tur 1,04 dén
1,93. Dya trén gia tri PSI ctia cac dong nam sau hai
ngiy 0, co chin dong nim gbm OM9.2, PD36.1,
TL1.1, TL2.1, TL2.2, TL2.4, TL3.3, TL3.5 va
TL6.2 thé hién kha ning hoa tan lan cao hon c6 y
nghia thdng ké so vdi cac dong con lai. Trong do,
dong TL2.1 (1,93) co chi s6 hoa tan lan cao nhat.
Tiép dén 1a cac dong TL1.1 (1,81), OM9.2 (1,79),
TL6.2 (1,71) va TL3.3 (1,69) ciing cho thay kha
ning hoa tan lan hiéu qua voi chi sb PSI trén 1,6.
Céc dong TL2.2, PD36.1, TL2.4 va TL3.5 ciing ghi
nhén gia tri PSI 6 mrc trén 1,5.

Bing 3. Chi s6 hoa tan 1an PSI ciia cic dong nim da phan lap

STT Dong nam PSI STT Dong nam PSI
1 CD4.2 1,3340,13¢ 17 TL2.1 1,93+0,13°
2 OMS8.2 1,140,045 18 TL2.2 1,59+0,20°
3 OM8.3 1,37+0,11¢ 19 TL2.3 1,46+0,16"¢
4 OM9.2 1,79+0,10% 20 TL2.4 1,55+0,06%°
5 OM12.3 1,04+0,00! 21 TL2.6 1,44+0,07>h
6 OMI12.4 1,110,021 22 TL2.7 1,32+0,18%
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STT Dong nam PSI STT Dong nam PSI

7 OMI2.5 1,09+0,03¢H 23 TL3.2 1,45+0,06°"
8 OM12.6 1,14+0,17% 24 TL3.3 1,690,197
9 PD32.5 1,490,100 25 TL3.4 1,35+0,14¢
10 PD36.1 1,57+0,14% 26 TL3.5 1,54+0,23%¢
11 PD36.4 1,10:£0,04¢hi 27 TL6.2 1,7140,182b¢
12 PD36.5 1,310,03% 28 TL27.1 1,25+0,06°
13 PD36.6 1,10:£0,06" 29 TL27.2 1,36+0,10¢
14 PD36.7 1,10:£0,02F 30 TL27.3 1,30+0,03%
15 TL1.1 1,810,242 31 TL28.4 1,060,044
16 TL1.4 1,40+0,08°"

3 <0,001

CV (%) 8,79

Ghi chit: Cdc gid tri trong bang la trung binh ciia 3 ldn Igp lai. Cdc ky tw khdc nhau theo sau cdc gid tri trén ciing mot
cot thé hién sy khac biét co y nghia vé mqt thong ké voi dé tin cdy 95%.

Két qua dinh tinh kha nang hoa tan 1an cta cac
dong nam cho thay tat ca cac dong nim khao sat déu
¢6 kha néng hoa tan lan v6 co trén mdi truong thach
NBRIP; tuy nhién, hi¢u qua hoa tan khac nhau va
ty thudc vao timg loai ndm. Sy khac biét vé kha
nang hinh thanh vong halo ¢6 thé do su khac nhau
trong kha nang san sinh acid hitu co va enzyme
phosphatase 1a nhimg yéu t6 dong vai trd quan trong
trong qua trinh hoa tan lan (Sharma et al., 2013;
Sembiring & Sbrina, 2022).

Theo Ong et al. (2024), sy da dang ctia ndm ving
1é tir Nanhaia speciosa va kha ning hoa tan 1an kho
tan ciing nhu cac hop chét hitu co, gia tri PSI trén
moi truong Pikoveskaya’s (PVK) ghi nhén dao dong
tir 2,08 dén 2,22. Hai dong hiéu qua nhét trong
nghién ctru nay 1a Trichoderma virens Tv-LHOP3
va Trichoderma koningiopsis Tk-LHOP1, v6i gia tri
PSI cao nhit lan luot 1a 2,22 va 2,18. Tuong tu,
nghién ctru ciia Islam et al. (2019) cho thdy két qua
gi4 tri PSI ciia 16 dong ndm phan l4p trén moi trudng
PKV dao dong tir 1,42 dén 2,24, trong d6 dong
Penicillium oxalicum SI-16URAgr ¢6 PSI cao nhit
dat 2,24, dong Aspergillus nevius SI-3URAgr cé
PSI thip nhat dat 1,42.

Mot nghién ctru khac cua Majumder et al. (2019)
dd danh gia tiém nang hoa tan lan cua 17 dong
Talaromyces pinophilus trén moéi truong PVK va
ghi nhén gia tri PSI dao dong tur 1,05 dén 1,46. Su
khac biét vé chi s6 PSI giira cac nghién ciru cho théy
thanh phan dit & cac ving sinh thai khac nhau c6 the
anh huong dén hoat dong hoa tan 1an cta cac quan
thé vi sinh vat. Ngoai ra, cac vi sinh vat hoa tan lan
dugc phan 1ap tir nhitng méi trudong khic nghiét nhu
d4t man, dat kiém, dat nghéo dinh dudng hogc khu
vuc ¢6 didu kién nhiét d6 khic nghiét thuong thé
hién hi€u qua hoda tan lan cao hon khi dugc danh gia
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trong didu kién moi
(Zhu et al., 2011).
3.3. Két qua dinh lwgng ham hrgng lin hoa
tan ctia cac dong nam da phan lap

truong o6n hoa hon

Theo két qua trinh bay trong Hinh 2, ham lugng
lan hoa tan ciia 9 dong nam bién dong dang ké theo
thoi gian. Vao ngay thir 5, dong OM9.2 cho ham
luong 1an hoa tan cao nhat dat 669,11 mg/L. Trong
khi @6, cac dong TL1.1, TL2.1 va TL3.3 c6 kha nang
hoa tan lan thip nhét, 1an luot 1a 412,73, 364,13 va
361,53 mg/L.

Dén ngay thir 10, kha ning hoa tan lan cua cac
dong nam bét dau tang (dao dong tr 397,31 mg/L
dén 1.041,36 mg/L) phan anh giai doan ndm d thich
nghi v&i moi truong nuoi cay va tang cuong chuyen
hoéa lan. Dong nam OM9.2 dat nong do lan hoa tan
cao nhit 1a 1.041,36 mg/L va ting 372,25 mg/L so
v6i ngay thtr 5. Cac dong ndm con lai, kha ning hoa
tan 1an van & muc trung binh, ham lugng 1an hoa tan
ghi nhan dudi 800 mg/L nhung gia tri nhin chung
cao hon so voi ngay thir 5.

Pén ngdy thir 15, kha néng hoa tan 1an cia mét
s6 dong nam tiép tuc ting va mot sd dong ghi nhan
gia tri 1an hoa tan giam so véi ngay thu 10. Sy khac
biét vé xu hudng hoa tan lan giita cac dong ndm cho
thdy mdi dong c6 ddc diém sinh truong va kha ning
thich nghi véi méi trudng nudi cdy khac nhau. Cac
dong TL1.1, TL2.1, TL2.2, TL2.4, TL3.3, TL3.5 va
TL6.2 van tiép tuc gia ting ham lugng 1an hoa tan
dén ngay thtr 15, cho thdy cac dong nay c6 toc do
sinh truéng cham hon hodc van dang & giai doan
hoat dong manh cta qua trinh hoa tan lan. Riéng
dong PD36.1 c6 xu hudng hoa tan lan giam tur ngay
thir 10 dén ngay thir 15. Dong OM9.2 tuy ham lugng
lan hoa tan c6 xu hudng giam nhung van la dong
hoa tan 1an dat gié tri cao nhat trong tat ca cac dong
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nam khao sat (992,73 mg/L). Dbi v6i cac dong
OM09.2 va PD36.1, ham lugng lan hoa tan giam sau
ngay thir 10 c6 thé do ngudn dinh dudng trong moi
trudng dan can kiét, sy tich lily cac chét chuyén hoa
trong qua trinh sinh truéng va sy thay d6i pH do tich
lily acid hitu co, tir @6 lam giam hoat dong hoa tan
lan (Sharma et al., 2013; Li et al., 2016).

Dén ngay thtr 20, ham luong 1an hoa tan co su
bién dong r6 rét. Ham luong lan cia cac dong nim
OM9.2 va PD36.1 van tiép tuc giam, trong d6 dong
OM9.2 giam xudng con 800,54 mg/L (giam 192,19
mg/L so v&ingay 15). Cac dong ndm con lai van tiép
tuc tang kha nang hoa tan lan. Tuy nhién, ham lugng
1an hoa tan ghi nhan van & mirc twong déi thap, dudi
800 mg/L. Nghién ctru cia Majumder et al. (2019)
cho thiy tat ca cac dong Talaromyces pinophilus
phan 1ap déu c6 kha niang hoa tan lan trong moi

Tdp 62, S6 CB: Khoa hoc tir nhién Pong bang séng Ciu Long (2026): 166-177

truong chira Cas(POa)2, trong d6 dong NBRC6345
dugc ghi nhan véi ham luong 1an hoa tan cao nhét
dat 574,8 mg/L P (tuong duong 1.761,5 mg/L PO4>
) sau 6 ngay u. Mot nghién ctru khac cta Singh et al.
(2011) da phan lap va danh gia hiéu qua hoa tan lan
clia cac dong Aspergillus niger tir vimg Bic Cuc, ghi
nhan kha ning hoa tan t6i da dat 285 pg/mL P
(twong duong 873,4 mg/L PO,*) sau 7 ngay u. Diéu
nay cho thiy su da dang vé kha ning hoa tan lan cua
cac dong nim da phan 1ap trong cac nghién ciru. Kha
nang hoa tan lan phuy thudc vao rat nhiéu yéu td, bén
canh d6, yéu td ngudn gbc phan 1ap ciing quyét dinh
dén kha nang thich nghi va hoa tan lan cta cac dong
nam (Nasr et al., 2021). Qua két qua dinh tinh va
dinh lwong l4n hoa tan, dong ndm OM9.2 thé hién
kha ning hoa tan 1an 6n dinh va vuot troi hon so voi
cac dong ndm con lai nén dugc tuyén chon dé tién
hanh dinh danh bang phuong phap sinh hoc phan tir.
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Hinh 2. Ham lwgng lan hoa tan cia cac dong nim tuyén chon

3.4. Két qua dinh danh dong nAm OM9.2

Két qua phan tich BLASTN cua dong nim
OMO9.2 trén co s dit liu NCBI cho thay dong ndm
nay c6 mbi quan hé gan giii véi cac loai thude chi
Talaromyces sp. Trinh tu nucleotide ciia dong nam
dd duogc luu trir trén GenBank véi ma sb truy cép
PV931936. Dong nim OM9.2 dugc xép ciing nhanh
v6i Talaromyces versatilis C1-1 vé6i gia tri hd trg
bootstrap 1a 61%, cho thdy dong nam trong nghién
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ctru c6 quan hé phat sinh loai gan v6i Talaromyces
versatilis (Hinh 3). Tuy nhién, gia tri bootstrap &
mirc trung binh cho thdy mirc d6 hd trg cua nhanh
nay chua cao, do d6 viéc dinh danh nén dugc xem
xét két hop v6i dac diém hinh thai. Két qua so sanh
& Hinh 4 cho thiy c6 su tuong dong vEé mau sdc
khuén lac, hinh dang bao tu, dac diém soi nAm gitra
dong OM9.2 va céc loai Talaromyces pinophilus,
Talaromyces aculeatus, Talaromyces versatilis.
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0.0041
0.0015 Talaromyces versatilis C1-1
0.0010 61 OM9 2
0.0009 41 0.0021
Talaromyces versatilis XDF5
45 0.0026
0.0004 Talaromyces versatilis strain C7
0.0028
0.0039 | Talaromyces aculeatus Lt209
86| Talaromyces aculeatus isolate TR45
0.0025
0.0031 Talaromyces pinophilus 1A93

0.0036

74 0.0012 Talaromyces pinophilus PG-26
48

Talaromyces pinophilus IKF-8

0.0020

Hinh 3. Ciy phat sinh chiing loai thé hién méi quan h¢ giira dong nAm OM9.2 va cic dong nim tir
GenBank

Ghi chu: Cdy phat sinh chung loai dwoc xdy dung dua trén dit liéu tir NCBI bdng phan mém ME GAI2. Gid tri bootstrap
duoc thiet Idp voi 1.000 lan lap lai. Thanh ty Ié (scale bar = 0,0020) biéu thi khodng cach di truyén.

"

A\

Hinh 4. Dic diém s¢i nAm quan sat dwéi kinh hién vi ciia hai dong nim

Ghi chu: Talaromyces versatilis (4) (Heo et al., 2019), Talaromyces pinophilus (B) (Stephen & Zeljko, 2019),
Talaromyces aculeatus (C) (Yilmaz et al., 2014) va OM9.2 (D).

Tuy chua cé nhiéu nghién ctru cho thdy dong lan cua 17 dong Talaromyces pinophilus nham xac
nam Talaromyces versatilis c6 kha nang hoa tan lan dinh dicu ki¢n t6i wu cho san xuat phan bon than
nhung mét sd nghién ctru cho thay Talaromyces thi¢n voi moi truong. Trong d6, Cas(PO4): 1a dang
versatilis ¢6 kha ning san xuét cic enzyme c6 loi lan dugc hoa tan higu qua nhat, tiép theo la AIPO4
nhu xylanase va endg—l,3(4)-B—glucanase, dugce Gmg va FePOy4. Cac dong Talaromyces pinophilus SI-

dung trong san xuit thic an chan nubi (EFSA 17URAgr, NBRC6345 va NBRC100533 thé hién

FEEDAP Panel, 2013). Nghién ciru cita Lafond et~ kha nang hoa tan lan manh doi véi Cas(POs),, trong
al. (2014) cho thiy Talaromyces versatilis con co khi dong SI-19URAgr ¢ kha nang hoa tan ca AIPO4

khd nang sinh enzyme xylanase giip phan giai va FePOj- M?t nighié‘n Cﬁ'}l khéc cf}a Sl‘llema? et 3}1.
cellulose va hemicellulose. Bén canh d6, mgt sd loai ~ (2022) dd phan lap va nhan dién cac dong nam hoa
khac thudc chi Talaromyces da dugc ching minh 1a ~ tan lan tr dat ving ré cdy khoai mg, ngo, khom va

c6 kha ndng hoa tan 1an hiéu qua. Nghién ctru cia chudi. Trong do, dong ném Talaromyces aculeatus
Majumder et al. (2019) da dénh gia kha ning hdatan ~ Phan 1dp cho két qua dinh lugng lan hoa tan dat
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125,6 mg/L P (twong dwong 385,1 mg/L PO4>).
Nhin chung, ket qua nghién ciru dd cung cép thém
nhitng dit liéu vé tiém nang hoa tan 1an ciia cc loai
thugc chi Talaromyces, gop phan 1am phong phu
ngudn thong tin phuc vu cac nghién ctru tiép theo.

3.5. Két qua danh gia kha ning chiu min cia
dong nam OM9.2

Két qua thtr nghiém dugc thé hién & Hinh 5, nhin
chung dong ndm OM9.2 ¢6 kha ning chiu nong do
mudi NaCl 1én d&én 6%o. O ndng do mudi NaCl 2%o
dong ndm OM9.2 thé hién kha ning hoa tan lan
tuong doi t6t vao ngay thir 15, ham lugng lan dat &
mirc trén 1.300 mg/L (cao hon so v6i ndng d6 mudi
NaCl 0%o). Kha ning hoa tan lan ciia dong nim
OMO9.2 tang khi & nong dd mudi NaCl 2% c6 thé do
day 1a mirc man nhe, kich thich dap ung thich nghi
clia niAm va tang cuong tiét acid hitu co, tir d6 lam
giam pH méi truong va thuc day qua trinh hoa tan
lan kho tan. Nghién cltru cua Srinivasan et al. (2012)
ciing cho thdy khi cac chung vi sinh vat hoa tan lan
phéan 13p tir dat nhiém mén duogc ghi nhan c6 kha
nang hoa tan lan tang ¢ mot khoang nong d6 NaCl
thich hop trude khi giam ¢ nong do mudi cao hon.
Theo d6, chung ndm Aspergillus sp. PSENRH-2 cho
thy kha ning hoa tan 1an ting dan khi ndng d6 NaCl
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tang tir 0,002 M dén 1,0 M va dat ham luong lan hoa
tan cao nhét 1a17,21% tai thoi diém 9 ngay sau nudi
cdy. Khi ndng d6 NaCl tiép tuc tang lén dén 2,0 M,
kha nang hoa tan lan cia ching ndm nay giam dan.

Dén ngay thir 20, ham lwong lan hoa tan giam
dan dudi mirc 1.000 mg/L. Khi méi truong duoc bd
sung ndng d6 mudi NaCl 4%o ham lugng 1an hoa tan
ciia dong nAim OM9.2 bit ddu c¢6 sy giam manh
(duoi 800 mg/L) va thip hon so véi néng do i
chimg (0%o). Bleu nay cho thdy dong nim OM9.2
bi trc ché boi ndng d6 mudi cao (stress man), tir do
anh huong dén qua trinh sinh truong ctia nim va gay
han ché qué trinh hoa tan lan (Joshi et al., 2021). O
ndéng do nay, ham luong lan hoa tan dat dinh vao
ngay thir 10 va bat dau giam dan dén ngay thir 15.
Khi méi truong dan can kiét chat dinh dudng, din
dén pha suy vong cua té bao, tich liy chat doc
(Aliyat et al., 2022) va pH moi trudng giam lam cho
ham lugng lan hoa tan giam (Sanchez-Gonzalez et
al., 2023). Tuy nhién, d&én ngay thtr 20, ham luong
lan hoa tan bit diu ting trd lai va trén muc 800
mg/L. Két qua ndy phan anh sy tai thich nghi sinh Iy
ctia nam, dong thoi cac bao tir ciia nam bi phan hiy
¢6 thé tao ra céc 1an ndi bao din dén viéc lam tang
ham lugng 1an hoa tan (Cao et al., 2023).
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Hinh 5. Ham lwgng lan hoa tan ciia dong nim OM9.2 tai cac nong d9 mudi NaCl khic nhau

Tiép dén 1a méi truong duoc bd sung ndng dd
mudi 6%o, v6i diéu kién stress man cao da gdy anh
hudng 16n dén sy sinh truong va kha niang hoa tan
lan cua dong ndm OM9.2. Do d6, ham lugng 1an hoa
tan dugc ghi nhan tai ndng d6 mubi nay tuong ddi
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thap (duéi 500 mg/L). Tuy nhién, ¢ nong d6 mudi
nay, nam van c6 thé sinh truong du bi anh huong boi
stress man.

Nghién ctru ciia Fan et al. (2022) di tién hanh
thtr nghiém khéa nang chiu man va hoa tan lan cua
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dong ndm Penicillium oxalicum F2 va Aspergillus
niger F19 trong diéu kién cic nong d6 mudi NaCl
khac nhau. Két qua cho thdy dong ndm F2 co thé
chiu dwoc ndéng do mudi 1én dén 7% va F19 c6 thé
chiu duoc néng d6 mubi dén 9%. Bén canh do, kha
nang hoa tan lan cta 2 dong ndm nay ciing dat gia
tri lan luot 1a 480,96 mg/L va 772,69 mg/L PO4*.
Két qua trén cho thay hiéu qua hoa tan 1an cua dong
nam OM9.2 tét hon so vé6i 2 dong ndm F2 va F19
nhung khéa nang chiu man lai kém hon. Tom lai, cac
thir nghiém cho thay tiém nang dong ndm OM9.2 ¢
thé duoc tmg dung trong canh tic nong nghiép tai
céc viing dat chiu anh hudng boi xam nhap man, c¢6
d6 man tir thip dén trung binh. Diéu nay c6 ¥ nghia
quan trong trong viéc dinh hudng canh tic ndng
nghiép thich g voi bién d6i khi hau, an toan va
than thién v&i moi truong.
4. KET LUAN

Tir mudi hai mau dét thu thap tai TPCT, 31 dong
nam c6 kha nang hoa tan 1an di dwoc phan lap. Két
qua dinh tinh kha nang hoa tan 1an cho thay chi sb
hoa tan 1an (PSI) dao dong tir 1,04 dén 1,93. Trong
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