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N G H I E N C i r u D A D A N G DI T R U Y E N Q U A N T H E N A M D A O ON HAI LUA 
(PYRICULARIA ORYZAE) 6 T H U A THIEN - HUE 

Truong Thj Bich Phuong'- \ T r i n Thj Phu-vng Nhi^ Duong Thj Thdo Trang^- ^ Nguyen Thi Vdn', T r i n 
Thj Thu Ha'-^ 

' Vien Tdi nguyen, Moi tnrdng vd Cong ngh(' sinh hgc. Dgi hgc Hud 
^Trudng dgi hgc Khoa hgc. Dgi hoc Hue 
^Tnrdng dgi hgc Ndng Ldm. Dgi hgc Hue 

Benh dao dn a lua do nani Pyricularia on-zae gay ra, la mpl trong nhung nguyen nhan chinh anh huong 
bat Ipi den san xuat lua tren the gicn va o Vi?l Nam. Co 65 chung nim dgo dn {P. oryzae) dugc phan l̂ p tren Id 
va CO bong iren cac gidng lua trdng a Thira Thien - Hue Trong nghien cuu nay, chiing ldi ti^n hanh khulch dgi 
DNA nam dao dn bang ky thuat RADP-PCR vdi 11 primer ngdu nliien dd dupc chpn Igc. S6 ligu dirpc phan 
tich bdng chuong trinh UPGMA irong phan mem NTSYS-pc 2,1. Kel qua nghien ciiu cho Ihdy sd lupng cdc 
chung nam dupc khulch dgi boi cac pnmer khdc nhau la khong giong nhau. Primer OPA-13 vdi s6 lugmg cdc 
chung dupc khuech dai nhieu nhat (57 chung nim). primer PAP-02 chi khuech dai voi s6 lupng cac chung it 
nhal (5 chiing nam). Phan ling khuech dai vdi 11 primer cua 65 chiing nam Pyricularia oryzae tao dirge 113 
bang CO kich thudc 250 - 3854 bp va deu la bang da hinh. Pnmer OPA-OI! cd sd bang khuech dai nhieu nhit, 
cdn hai primer OPA-OI vd PAP-02 cd sd bang dupc khuech dai dat it nhat Cac chiing nam d^o dn tren liia thi 
nghiem is Thira Thien - Hul dupc chia lam 6 nhdm vdi h? sd ddng dgng di truyen dat tir 0,61 din 1,00 Trong 
do, nhdm II valll chiem uu the nhat lan lupt gom 19 va39 chung phan bo tren tat ca cac viing phan lap dupc a 
Thira Thien - Hul, chung c6 quan he di truyin kha gin nhau vdi he s6 ddng dang di truyin khoang 77%, Trong 
khi dd, nhdm V va VI chi cd duy nhat I chiing phan lap dugc tren la gidng lua 13/2 6 Thiiy Duong. Ket qua 
cho fhky tinh da dang di tiiiyen cao cua quan the nim dgo dn hgi Ida tai Thira Thien - Hul, 

Ta khoa • Benh dgo on. Da dang di tr •. RAPD-PCR Thira Thien - Hue 

MODAU 

Pyricularia oryzae la loai nam gay benh dao dn, 
mdt trong nhihig nguyen nhan gay thiet hgi nang ne 
ddi vdi liia trdng (Thuan et al, 2006). Dgo dn la mpt 
trong nhimg benh hai cay trdng cd kha nang gdy hgi 
kinh te rat Idn, khi cay lua nhiem dao dn cd bdng 1% 
thi nang suat cd the bi giam tir 0,7 - 17,4% tiiy thupc 
vdo cac yeu td lien quan khdc. (3 nude ta benh gay 
hgi quanh nam, nhit Id vu ddng xuan, tren nhitng 
gidng nhiem, rudng gieo sa day, bdn phdndgm cao, 

Ddi vdi hdu het nhirng dien tich trdng lua tren 
the gidi, viec qudn ly benh dao dn deu di^a vao ŝ r 
du nhgp thudng xuyen cua nhffng gidng liia trdng 
khdng benh mdi. Tuy nhien, tinh khdng benh ciia 
cdc gidng lua khong keo ddi han hai hogc ba ndm. 
Mpt trong nhirng nguyen nhdn gay ra tinh trang 
Iren la do su xuat hien thudng xuyen nhii'ng thay 
ddi di truyin ciia n im gay benh hinh thdnh nen 
nhCtng dgng tinh ddc td mdi va ldm cho cac gidng 
khang trudc do trd nen d l nhiem benh. Sir da dgng 
ve ngudn benh ndm dao dn gay khd khdn trong 

viec phan tich cau triic qudn the va su phat trien 
ciia ngudn benh. Nghien cuu da dang di truyen 
quan the ndm dgo dn cd the cung cap thdng tin cho 
hogt dpng canh tac d ddng rupng cung nhu mang 
den nhii'ng chien luge mdi trong cdng tac tgo gidng 
(Nguenkoe/fl/ . .2064). 

Da dgng di truyen qudn the nam dgo dn 
(Pyricularia oiyzae) da dugc nghien cuu d Viet 
Nam (Thuan et al, 2006; Don et al, 1999) va mdt 
sd nude tren thd gidi (Xia et al, 1993; Roumen et 
al. 1997; Kang el al, 2000; Srinnivasachary et al, 
2002; Nguenko el al. 2004; Chadha el al, 2005). 
Tuy nhien, h iu hit cdc nghien ciru deu dugc tien 
hdnh vdi mpt sd lugng Idn cdc chiing n im dao dn 
c6 ngudn goc lir cac viing dja ly rgng Idn. Levy va 
Hamer (1991) da phan tich 151 chiing thu lir ddng 
rupng ciia 15 gidng lua d Columbia bdng ky thugt 
in dau van tay (DNA fingerprinting). Ngodi ra, 
Roumen va dong tac gid (1997) da nghien cuu da 
dang di truyin trong 41 chung nam dgo dn cua 5 
qudc gia trdng liia d chau Au: Phap, Italy, 
Portugal, Spain vd Hungary bang ky thuat in ddu 
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DNA vdi mau dd "MGR586"', Bdn cgnh dd, s\r da 
dang cua quin the n im Pyricularia grisea lir Ilia 
phan bo khdp MJ cung dugc Corrcll vd dSng tdc 
gia nghien ciru vao ndm 2000. Clii mgt it nghifin 
cuu trong nhO'ng ndm gin ddy dugc thyc hi§n d 
quy md dja ly nhd d Viet Nam. Ndm 1999, Don vd 
ddng tac gia dd lien hdnh nghifin cuu c iu triic quin 
thi nim dgo dn vdi t6ng s6 78 chiing dugc phdn 
Igp tren liia td cac viing trong lua dong bdng sdng 
Me Kong. Va ndm 2006. Nguyen Thj Ninh Thudn 
vd dong ldc ^ia dd ddnh gid da dgng di truydn ciia 
114 chiing nam dgo dn phan Igp tu 11 viing d dong 
bdng sdng Hong cua mien Bdc vd 9 chiing tir cdc 
vimg khdc ciia Viet Nam. 

Nghien cuu da dgng di truyen nguon bfinh nam 
dgo dn hgi liia tren nhO'ng viing nhd rifing bi^l, nai 
bfinh dgo dn xuit hi^n nhieu vd cd dieu kifin khi hgu 
thich hgp cho ndm dgo dn phdt trien phan tich Id rat 
can thiel. 

Ben canh nhOng ky thugi RFLP va RAPD 
(Random Amplified Polymorphic DNA), cd rat 
nhieu loai chi thi phdn lu dugc su dyng de xdc 
dinh s\r khdc nhau giiia cdc qudn thfi nam dgo dn 
trfin cdc vung khdc nhau nhu SSR, ISSR, AFLP ... 
Mac dil tinh ling dung ciia cdc ky thugt nay rat da 
dgng nhimg tdn thdi gian, ddt tifin va chi dugc lien 
hanh trong phdng thi nghiem cd thiet bi tdt, vi vay 
chiing it dugc su dung trong nghifin cuu da dang 
di truyen cua quan the nam gay bfinh dao on d tren 
the gidi cdng nhu d Viet Nam RAPD la la ky 
thuat dan gidn, hieu qud dua trfin ky thudt PCR vd 
gan day dugc su dung phd bien trong nghien cuu 
da dgng di truyen quan the Pyricularia oryzae. 
Rathour vd ddng tdc gid (2004) su dgng k j thugt 
RAPD de phdn tich cdu triic qudn thfi nam dgo dn 
tren lua d phia Tay Bic Himalaya. Ndm 2005, 
Chadha va Gopalakrishna nghien cuu tinh da dgng 
di truyen cua ndm dao dn tren lua d An Dg, long 
171 bdng da hinh dugc tao ra khi khufich dgi vdi 
33 primer chpn Igc ngau nhien trong 20 chung 
nam dgo dn. Nguenko RB vd ddng tdc gid (2004) 
dd su dyng kv thugt RAPD de phan lich da dgng di 
truyen ciia nam dgo dn ciia mgt vdi vudn uam ciia 
linh Hunan, Trung Qudc, 

Chiing ldi thyc hi?n dieu tra tinh hinh phdt sinh 
phdt trien ciia benh dgo dn trong vy Ddng Xuan ndm 
2009-2010 d mgt sd xd trdng Ilia ciia Thira Thien -
Hue, Tren ca sd dd lifin hdnh phdn Igp cdc mdu b?nh 
trfin cac viing xuat hifin bfinh nam dao dn. Sau do 
phdn tich vd ddnh gia da dang di truyen cua quin thfi 
nam dao dn bdng ky thudt RAPD. 

NGUYEN L1$U VA PHUONG PHAP 

Nguyfin lif u 

NgLiSn nim Pyricularia oryzae dugc phan Igp tii 
cdc viing Ir^ng liia nhiSm bfinh dao dn cua Thira 
Thien - Hue trong vy Ddng Xuan ndm 2009 - 2010. 

Phuvng phdp nghifin cthi 

Chgn Igc nhOng mdu b$nh vdphdn l^p n&m Ofo dn 

Cdc miu Id vd cd bdng mang trifiu chimg difin 
hinh ciia b^nh dgo dn dugc thu thdp tu rugng liia 
nhiem b§nh d cdc xd Thiiy Duong, Qudng Lgi, Phii 
Luang, Phong Hien, Hucmg Vdn ciia Thita Thifin -
Hue. Cdt rdi cdc vet bfinh, sau dd nJra sgch mdu vdi 
nude cit vd triing vd d$t cdc mau nay vdo cac dia 
petri dd dugc Idm am bdi giay thdm cd nude d nhi^ 
dg phdng de kich thich sy hinh thdnh bdo tu. Tien 
hdnh phdn Igp cdc chiing riim dgo 6n trfin mdi trudng 
chgn Igc va ldm thuan bdng phuong phap cay don 
bdo tu (Burgess et al, 2008). 

Tdch chiit DNA tdng so 

Hfi sgi n im sau khi dugc nudi cay mmg 10 ngi^ 
trfin dTa mdi tiordng PDA (Potato-Dextrose Agar) sC 
dugc chuyen vdo binh tam giac cd dung tich 250 mL 
chua 100 mL mdi trudng PDA Idng vd nudi trong 5 
ngdy d25"C, lie 100 V/1 phiit. Sau do, sgi nim dugc 
thu vdo dng eppendorf (0.3 g/1 tube). Tach chiit 
DNA tdng sd theo phirong phdp Kang va cs (2003) 
cd cdi tifin. Cho 500 M,L dfim chifit (100 mM 
Tris.HCI, IOO mM EDTA, 200 mM NaCl, pH 8) vao 
moi dng vd vortex manh. Bd sung them 100 mL SDS 
10% vdo vd Ll d 65''C trong 3 h. Chifit DNA 2 lin V(H 
mgt the tich tuang duong ciia phenol, chloroform 
phenol: chloroform: iso amyl alcohol (25:24:1). K« 
tua DNA vdi hai thfi tich ethanol 100% ii d -20"C va 
ly tam 10 000 rpm Irong 12 phiit d 4°C. nia kit tua 
DNA bdng ethanol lanh 70% sau dd de mau kho ly 
nhifin d nhifit dg phdng. Kit tua DNA dugc hda tan 
bdng dfim TE (ID mM Tris.HCI pH 8 vd 1 mM 
EDTA) vd bao quan d -20°C dfi diing cho khufich dgi 
RAPD-PCR. Moi phdn ung PCR dugc tifin hdnh l?ip 
lgi 3 lin. 

Dung djch DNA tdng so dugc kifim tra ndng d$ 
tren mdy quang phd (SmartSpec™3000, BioRad) b 
budc sdng "Kibrnm nm- Chit lugng DNA dugc kiem tra 
bdng difin di tren agarose gel 0,8% d lOOV. D^m 
difin dl dugc su dyng Id 1 x TAE (0,04 M Tris.acetate 
vd 0,001 M EDTA). Nhupm agarose gel 15 phiit 
trong dung dich EtBr (0,5 |ig/L) vd phdn tich hinh 
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dnh difin di bdng hfi thdng Gel Documentation 
(BioRad). 

Khuich dgi RAPD-PCR 

Su dyng 11 primer ngdu nhifin dd dugc nghifin 
cuu (Sere et al, 2007) de tien hanh phdn img khuech 
dai RAPD-PCR (Bang 2). Hdn hgp phdn ung gdm 
10 pmol mdi logi primer nglu nhifin; 2 niM MgCl^. 
0,2 mM dNTP mdi logi. 0.625 unit Taq DNA 
polymerase (PCR Master Mix, Fermentas); 25 ng 
DNA khudn mau trong long sd dung lich 25 [iL. 
Khufich dgi PCR (iCycler. BioRad) theo difiu kifin 
sau: 94"C/2 phiit; 35 chu ky gom: 94"C/1 phut. 
36"C/I philt, 72''C/2 phiit vd cudi cimg 72''C/I0 phiil 
Difin dl san pham RAPD-PCR tren agarose gel 1,4% 
trong 5 h d 40 V va nhugm bdng Ethidium bromide. 

Hinh dnh difin di dugc quan sat dudi tia UV (Gel 
Documentation, Biorad, USA). 

Phucmg phdp xdy dyyig gidn dd phd hf 

Xdy dung gidn dd phd he vd phdn tich cym theo 
thugt loan UPGMA bdng phin mfim NTSYSpc, 
version 2.1 (Exeter Software, USA) dya vdo sir xuit 
hien hay khdng xuit hien ciia cdc bdng trfin phd difin 
dl sdn phdm RAPD-PCR ciia cdc mau vdi cdc primer 
ngau nhifin theo nguyen tac ddnh sd " I" neu cd xuit 
hien bdng va sd "0" nfiu khdng xuit hifin bdng vd 
dugc thiet ldp theo he so di truyen SM (Simple 
matching). 

KET QUA NGHIEN CUU 

Chgn Igc cdc chung nam dao 6n 

Tdng sd 65 chung ndm (isolate) da duac phan 
Igp d 5 viing bj nhiem bfinh dao dn tren cdc gidng liia 
tai Thira Thien - Hud (Bang I). 

l u ^ n h dao on co bong 
Hinh 3. Tan nam Pyn'cularia oryzae tren moi 
tnj6'ng PDA 

Phdn tich RAPD-PCR 

Tdt ca 11 primer ngdu nhifin dugc chgn dfiu cho 
ra cdc san phdm khuich dai ddi vdi cdc chiing nam 
phdn lap dugc. Phan img khufich dai vdi 11 primer 
eua 65 chiing Pyriculari oryzae tao dugc 113 bang 
vd dfiu Id bang da hinh (Bdng 2) cd kich thudc 250 -
3854 bp. 

Su khufich dgi nhiJug bang DNA rieng biet cho 
phep nhdn dgng moi chiing. Chang han nhu bang sdn 

phdm cd kich thudc 2237 bp chi xuat hien d chung 
TD4 khi su dyng primer OPA-13 de khuech dai cdc 
chung (Hinh 4). Cdn ddi vdi mdt sd primer khdc nhu 
OPA-OI, bang 728 bp chi xuit hien d chiing TD2 vd 
primer OPA-03 bang 3851 bp cung chi dugc khuech 
dgi d chiing nay ... Qua phan tich cac sdn pham 
RAPD-PCR dugc khufich dai cua 65 chung nam dgo 
dn bdi II primer nghifin cuu, chiing tdi nhan thdy 
ring cdc chiing TDI, TD2, TD6 khufich dai vdi t i t cd 
primer, cdn chung HVCBIl chi khuech dai vdi 
primer OPA-13, chiing TDI 7 chl khuech dgi vdi 
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ul'B-IO vd chiing HVCB5 khuich dgi vdi primer dgi DNA !t nhit (5 chung nim). Primer cd so lugng 
ol'A-13. Trong cdc primer dugc su dyng thi primer bflng khuilch dgi nhiiu nhit Id OPA-Il vdi 16 bdng 
()1'A-13 CO s(S lugng chiing nim dugc khuich dgi da hinh, ngugc lgi primer OPA-OI vd PAP-03 cd sd 
nbieu nhil (57 chung nim), cd 8 bdng da hinh kich bdng khuich dgi it, chi 4 bdng kich thudc tir 671 -
thudc lir 171 - 2237 bp, primer PAP-02 c6 sy khuich 1328 bp, 

Bdng 1. CAc chOng ndm Pyricularia oryzae dugc phSn ldp trdn cdc vCing bj nhidm b^nh dgo An cda Thira Thi6n - Hu^, 
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Bang 2. Trinh tu cdc primer vd tdng sd bdng khuech dai ciia mdi primer. 

T§n primer 

OPA-OI 

OPA-03 

OPA-04 

OPA-07 

OPA-11 

OPA-13 

OPB-04 

OPB-06 

OPB-10 

PAP2 

PAP3 

Tr inh t u 5'-3' 

5'-CAGGCCCTTC-3' 

5'-AGTCAGCCAC-3' 

5'-AATCGGGCTG-3' 

5'-GGTGACGCAG-3' 

5'-CAATCGCCGT-3' 

5'-CAGCACCCAC-3' 

5'-GGACTGGAGT-3' 

5'-TGCTCTGCCC-3' 

5'-CTGCTGGGAC-3' 

5'-TACAACGAGG-3' 

5'-TGGATTGGTC-3' 

So cd the khuech dgi 
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n dl RAPD-PCR cua 57 chung Piiycularia oryzae •f OPA-13 M Lamda DNA Hindlll 

Phdn tich gidn do phd hf DNA cua cdc chung nam 
phan Igp 

Tir kel qud phan tich cdc bdng da hinh khuech 
dai bdi ky thugt RAPD-PCR ciia 11 primer ngau 
nhien tren 65 chiing nam Pyricularia oryzae dugc su 
dung de xay dung gidn do phd he (Hinh 5). 

Quan the nam dgo on d Thira Thien - Hue nhin 
chung kha da dgng, vdi he sd ddng dang di truyen tu 
0,61 den 1,00; cd the chia lam 6 nhdm. Trong do 

nhom 11 vd III la nhimg nhdm Idn vdi sd luong cac 
chiing nam phdn Igp trong m6i nhdm lan lugi la 19 
va 39 chiing, chiing dugc phan Igp tir la vd co bong 
tgi hdu het cdc viing nghien cuu, ngugc Igi nhom V 
vd VI chi cd 1 chiing duy nhat, dugc phan lap tren la 
ciia gidng Iiia 13/2 d Thuy Duong. Tat cd cdc chiing 
nam phan lap dugc o Huong Vdn dugc xep vao hai 
nhdm II vd III, cac chimg phdn lap d Phong Hien xep 
vao nhdm III vd IV Dieu nay cd the cho thay nhihig 
chimg nam dugc phan lap tren ciing mgt bg phgn cua 
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cay Ilia (co bong) va tren mgt viing phdn lap co thi 
dugc xep vdo nhiing nhom khdc nhau, tuong ty: vdi 
ket qua cua Xia vd dong lac gia nam 2003. 

Nh6m II vd III co moi quan he di truyin tuong 
dii gan nhau vdi muc dd dfing dgng di truyen dgt 
khoang 77%, c6n nhom IV, V va VI c6 quan h? di 
truyen kha xa so vdi cac nh6m I, II vd III, h? so dong 

I 

dang di truyin dat khoang Id 0,61 - 0,69 vdi s i 
lugng chiing nam il (co 1 - 3 chung nim) phan b i d 
Qudng Lgi, Phong Hiin vd Thiiy Duong Trong do, 
nh6m V va VI vdi duy nhit 1 chiing nhung ndm lach 
rieng thdnh mgt nhom co he s6 ding dang di truyin 
vdi cdc nhom di truyin khdc lin lugt la 0,61 va 
^0.65. 

QKf!iaenl 

H$ s6 tuong dAng 

Hinh 5. Gidn dA pha hg DNA cac chung ndm Pyncularia oryzae d ThCra Thidn Hu6, 

Trong 11 primer ngau nhien dugc chgn d6u cd 
SV khuich dai vdi 65 chung n im Pyricularia oryzae 

dugc phan lap d cac viing trong liia Thira Thien -
Hui vd s6 lugng cdc chiing nam dugc khuich dgi bdi 
cdc primer khdc nhau Id khong giing nhau. Primer 
QPA-I3 vdi s6 lirgng cac chung dugc khuech dgi 
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nhiiu nhdl (57 chiing nim), primer PAP-02 chi 
khuech dgi vdi s i lugng cdc chiing II nhil (5 chung 
nim). 

Tong so 113 bdng da hlnh dugc tgo ra, trong dd 
primer OPA-OI I cd so bdng khuich dgi nhiiu nhil, 
cdn hai primer OPA-OI vd PAP-02 cd s i bdng dugc 
khuich dgi dgi fl nhil. 

Quin the nim dgo dn d Thda Thi^n - Hue khd da 
dgng, vdi h§ s i d6ng dgng di truyin tir 0,61 din 
1,00; c6 thi chia Idm 6 nhdm chinh. trong dd nhdm 
II vd III Id nhOng nh6m Idn, bao g6m 19 vd 39 chting 
nim trong mSi nh6m, phdn b i tren tit cd cdc viing 
nghifin cuu vd cd quan hfi di truyin gin nhau vdi 
muc dg tuong dong 77%, 

Ldi cdm on: Cong trinh dugc thuc hien Irong khudn 
khd de lai cap Tinh "Xdc djnh mgt so gen chu yeu 
khdng bgnh dgo dn d cdc giong lua chu Igv tgi Thua 
Thien • Hue" (1/2010-12/2011) do Sd Khoa hgc vd 
Cdng nghe "nh Thira Thien - Hue cap kinh phi 
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G E N E T I C D I V E R S I T Y O F T H E R I C E B L A S T F U N G U S (PYRICULARIA ORYZAE) 
P O P U L A T I O N IN T H U A T H I E N - H U E 

Truong thi Bich Phuong ' 
Thi Thu Ha''^ 

, Tran Thi Phuong Nhi*. Duong Thi Thao Trang'% Nguyen Thi Van', Tran 

Institute of Resources, Environment and Biotechnology. Hue University 
College of Sciences, Hue University 
College of Agriculture and Forestry. Hue University 

Pyricularia oryzae is a rice blast fungus and one of the essential reasons for low rice crop yield worldwide 
and in Viet Nam Sixty five isolates of P. oryzae were collected on rice leaves and panicles from various 
regions in Thua Thien - Hue. We amplified genomic DNA of isolates by 11 selected random primers 
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) chi Cong nghe Sinh hgc 9(4): 455-463, 2011 

Assessment of diversity and genetic relationship of the isolated rice blast pathogen population in Thua Thien -
Hue through contructing a UPGMA dendrogram by Ihe computer program NTS'YS-pc. version 2 1 (Exeter 
Software, USA). The results of the study showed that the number of isolates amplified by different primers 
was not the same. OPA-13 is the best primer for genomic DNA amplillcation in this study with 57 isolates. 
There are only 5 isolates amplified by primer PAP-02. PCR amplification with 11 primers from 65 the P 
oryzae genotypes produced 113 bands, ranging in size from approximately 250 lo 3,854 bp. All of 113 
amplified fragments, revealed polymorphism among the isolates Primer OPA-OI I has the highest number of 
amplified bands. Two primers. OPA-OI and PAP-02, have the lowest number of amplified bands. The 
dendrogram was generated by SM coefficient and the genetic similarity value among Ihe isolates ranged from 
0,61 to 1,00 Cluster analysis showed that population of 65 isolates was divided into six genetic groups Group 
II and III were predominant, including 19 and 39 isolates, respectively. They were distnbuted in most of the 
studied regions of Thua Thien - Hue with the genetic similarity percentage between them being aproximately 
77Va. Meanwhile, there was only one isolate from leaves of 13/2 variety in Thuy Duong in group V and group 
VI, The obtained results confimied the high genetic diversity of rice blast fungus in Tliua Thien - Hue 

Keywords: Genetic diversity, Pyricularia oryzae. RADP-PCR, Rice. Rice blast, Thua Thien - Hue 




