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based methods. This paper presents the results of morphological analysis
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of plant materials of the Venu orchid species collected in Thai Nguyen
Taxonomy province, combined with the trnH-psbA gene sequences to identify to
trnH-psbA species. The results found that the trnH-psbA gene sequence from the

researched Venu orchid species samples obtained a gene fragment of 612
bp in size, nucleotide similarity reached 99.34% compared with the trnH-
Barcode psbA sequence of species P. hirsutissimum (code. MN153815.1) on the
Thai Nguyen Genbank. The taxonomic tree was established based on the trnH-psbA
sequence of Venu orchid species with 19 sequences on the NCBI
Genbank, showing that trnH-psbA sequence is a potential indicator in the
identification and classification of The Paphiopedilum. The branches on
the taxonomic tree clearly reflect the relationship of these species which
are grouped to subgenera, subdivision much better than that in comparison
with previous morphological taxonomy.
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rat nhiéu cho cac nghién ciu phan loai ngoai cac phuong phap dya trén

TU KHOA hinh thai truyén thong. Nghién ciru trinh bay két qua phan tich hinh thai

thuc vat cua lan hai Vé nir thu thap tai Thai Nguyén, két hop véi xac
Phan loai dinh trinh ty gen trnH-psbA dé nhan dién, phan nhém loai lan nay. Két
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. 99,34% so vé6i trinh ty trnH-psbA lodi P. hirsutissimum (ma sb
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Théi Nguyén trnH-psbA cua hai Vé nit vai 19 trinh ty trén ngan hang gen NCBI cho
thay, trnH-psbA 1a chi thi tiém ning trong nhan dién va phan loai lan hai.
Céc nhanh trén cay phan loai phan anh khé ré méi quan hé ho hang, cac
loai déu dwoc phan nhém phd hop véi cac section, subgenus so véi
nhiing cong b phan loai bang hinh théi caa nghién ciu trude do.
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1. Mé dau

Ho Lan (Orchidaceae) tir lau dugc biét dén 1a mot ho thuc vat rat da dang va quy hiém, c6 gia
tri cao vé tham my. Trong ho Lan, chi Lan hai (Paphiopedilum) la mét chi dac biét boi hoa cua
ching mang mét canh mdi ¢ giira giéng nhu chiéc hai. Lan hai 12 mot nhanh nhé nhung noi bat
trong qua trinh tién hoa cua ho Lan, thé hién 1a mét trong nhitng dong chuyén héa nhat cua thuc
vat ¢d hoa thu phan nho con trung. La dai gitra, cac canh hoa bén, nhi lép va moi dong vai tro
chinh trong viéc 18i cudn cac tac nhan dén thu phan, cac phan nay cua hoa thudng ¢6 mau sic sic
s&. Mdi c6 chirc nang nhu mot sdn ha canh cua c&c cbn trung, mat trong moi thuong tron va co
nhiéu 1dng. Con trang khi toi tim mat s& lot xuéng moi va phai bam theo cac duong long dé ra
ngoai, khi d6 s& di qua bao phan. Hai bao phan hitu thu nam hai bén cua cot nhi nhuy, nhi duc
gitta nam ¢ dinh cot 1a bat thy, né bién thanh mot cau trac hinh 6 nhi 1ép déng vai tro ngin chan
16i vao tryc dién cua tac nhan thu phan tir mat trude vao trung tam hoa [1].

Chi Paphiopedilum chua khoang 80 loai da dwoc cong nhén, trong d6 c6 mot s6 1a loai lai tu
nhién, phan b chu yéu ¢ cac khu vuc Hoa Nam, An Do, Dong Nam A va cac dao trén Thai Binh
Duong. Vé phan loai hoc thyc vét cua Lan hai, Averyanov va cong sy da nghién ciru hé thdng phan
loai Lan hai kha sém, céc tac gia chia chi Paphiopedilum thanh 3 subgenus (phan chi) la
Parvisepalum, Brachypetalum va Paphiopedilum; trong d6 subgenus Paphiopedilum chiém s loai
déng dao nhét chuyén héa nhét va tién héa hon ca. Subgenus Paphiopedilum dugc chi thanh 5
section (t6) 1a Paphiopedilum, Barbata, Pardalopetalum, Cochlopetalum va Coryopetalum [2]-[4].

Nam 2010, loai hai Canh (P. canhii ) sau khi dugc dugc phat hién va mo ta da gay phan van
vé xép loai bai hinh thai hoa khac biét cua loai nay. Cac nha khoa hoc da dé xuat section méi
Pygmaea dudi subgenus Paphiopedilum [5], hodc tham chi mét subgenus méi Megastaminodium
dé chwra loai nay [6], [7]. Cac nghién ciru phan loai Lan hai vé sau déu duoc phat trién dya trén hé
théng phan loai ban dau nay.

Hién nay, viéc nhan dién, phan loai loai cac loai dong thuc vat néi chung thuong dugc thyuc
hién thdng qua su két hop giita phuong phap truyén théng dwa vao cac dic diém hinh théai hoc
[7], [8] Véi cac phuong phéap hién dai thong qua dinh danh phan tir. Bang sir dung mot ving DNA
dic hiéu, nguoi ta da co thé dinh danh mot loai chinh xéac va nhanh chong. Cac trinh ty gen chi
thi néu duoc lua chon phu hop sé ting hiéu qua vé kha ning nhan dién céc loai. Hau hét cac gen
chi thi ding cho DNA barcode thyuc vat déu nam trong bo gen luc lap, c6 thé 1a cac trinh ty ma
hoa (nhu rbcL va matK) hoidc trong cac ving lién gen (nhu trnH-psbA), ciing c¢6 mét sb locus
DNA nhén duoc sir dung (ITS1 va ITS2) [9]. Trong thuc té, viéc két hop nhiéu chi thi dé nhan
dién phan loai loai thuong dugc &p dung [10]. Tuy nhién, viéc phan tich nhiéu trinh ty DNA dé
nhan dién mot cé& thé co thé gay kho khan vé mat ky thuat (trong cai dat thong luong cao hon, dic
biét 1a khi phan tich ca&c mau hon hop loai) va gay ton kém.

Chi thi trnH-psbA 4 chi thi kha phd bién, né dugc danh gia 1a dac hiéu véi nhiéu loai thuc vat
[9], tuy nhién mét s6 nghién cau lai cho rang déy 1a ving gen nhan ban khong dac hiéu [10]. Muc
tiéu ciia nghién ciru nay 1a phén tich cac dic diém hinh thai va chi thi gen phan loai trnH-psbA
cua Lan hai Vé nir thu thap tai Thai Nguyén, két qua nghién ciru s& dong gop thém vao co sé dit
liéu phan loai Lan hai cua Viét Nam .

2. Vat li¢u va phwong phap nghién ctiu
2.1. Vit ligu

Lan hai Vé nit (P. hirsutissimum) dwoc thu trén dia ban huyén DBdng Hy, tinh Thai Nguyén
théng qua nhirng nguoi di rirng thu hai lan.

Cip mdi nhan gen trnH-psbA  (F,5-GTTATGCATGAACGTAATTGCTC-3’/5’-
CGCGCATGGTGGATTCACAATCC-3%).
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Thiét bi may méc dung trong nghién ciru thuge Phong thi nghiém Cong nghé Té bao Thuc
vat - Vién Cong ngh¢ sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét Nam. Cac hda chat
str dung dugc nhap khau tir cac hdng noi tieng trong va ngoai nudc.

2.2. Phwong phdap
2.2.1. Nghién ciru déc diém hinh thai cia lan Hai

Mau lan thu thap vé duoc trong tai vuon wom, khi ciy phat trién thuan va ra hoa, tién hanh
phan tich cac dic diém thong ‘qua mo ta truc tiép. Két qua duoc ddi chiéu véi cac tai liéu phan
loai da co [1]. Dung cu va thiét bi hd trg gdm: may anh, thude day, thudc kep (palme), dao lam,
dao md, kim miii méc.

2.2.2. Phuong phdp sinh hoc phan ti

Tién hanh tach chiét DNA tong s theo phuong phap ciia Collins va Symons (1992) [11].

Thuyc hién phan tng PCR nhén gen:

- Thanh phan phan tng PCR: 12 ul H20; 2 ul dém 10x; 2 ul MgCI2 25 mM; 1,6 pl dNTPs 2,5
mM:; 0,8 pl méi 10 pmol méi loai; 100 ng DNA tong sé va 0,4 pl Tag DNA polymerase 1u/pl.

- Chu trinh nhiét: 94°C/5 phat; (94°C/1 phat; 52°C/1 phat; 72°C/1 phUt)xse; 72°C/10 phdt.

Trinh tu nucleotide cia ving gen trnH-psbA dwoc xac dinh bang may xac dinh trinh tu
nucleotide tu dong ABI PRISM 3100 Avant Genetic Analyzer. Céc trinh tu dugc Blast trong
NCBI, xir ly bang cac phan mém Snapgene, BioEdit, cAy phan loai dya trén trinh ty gen dugc
dung bang phan mém MegaX.

3. Két qua nghién ciru va thao luan
3.1. Pic diém thuc vit hoc cia Lan hai Vé nir

Hinh 1. Hinh dnk ddc diém hinh thai, cau trdc cay, hoa Lan hai Vé nix( P. hirsutissimum )
A,B,C. Hinh théi 14, phat hoa va hoa cua hai V¢ nir; D. D,E,F. Mdt’mm’c va mat sau cua la dai trude, la dai
sau va trang hoa; G. M6i; H. Staminode mang bao phan va nhuy (Bar = 2 cm).
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Hai Vé nit duogc xép vao nhom cay c6, chiing moc trén dit hoic khe da nhiéu mun, cay phét
trién lau ndm thanh bui Ion. Than mang 5 - 7 14 xép thanh 2 hang, 14 dai hep, dau 14 hoi nhon
hoac ti. Chiéu dai 1a 20 dén 40 cm va rong tir 1,5 dén 2 cm. Mat trén 14 ¢6 mau xanh dam dong
nhat, mat duéi mau xanh nhat, phia cung c6 mét it cham tia (Hinh 1B). L4 bic hinh mii mac
hoi bau, dai 3 cm, rong 1,5 cm phia ngoai mau xanh lyc c6 cham nau nho, phi 16ng day mat
trong mau luc nhat pha trang tron bong mang cac gan xanh ¢am hon (Hinh 1C).

Hoa moc dung trén phat hoa, cuéng dai 15 - 18 cm, mau xanh phi 1ong day dic. Hoa to, rong
khoang 8 - 10 cm, mau sic doc dao, chu dao 1a mau vang ddm hoi nau pha tim hong (Hinh 1A).
Cénh dai trén c6 hinh elip hoi bau, vién luon song nhiéu va venh ra phia sau. Canh dai trén co
chiéu dai khoang 5 cm, rong 3,5 cm. Mt truGc Mau nau Vei vién vang, xen cac cham nho, bong,
khong c6 16ng bao phu. Mat sau c6 mau sic uu thé 1a vang hoi nau, duogc bao phu bai 16p long
ngan. Song gan noi rd, mang nhiéu 16ng hon cic ving xung quanh (Hinh ID). Canh dai dudi
(con goi 1a 14 dai két hop) hinh tuong tu 14 dai trén nhung nhoé hon kha nhiéu voi chiéu dai
khodng 2,5 cm va rong 2 cm. Mét trong c6 mau vang nhat c6 cdc gén chim, mang cac dém nau
do day dac phia Cuong (kich thudc khoang 1*0,5 mm). Mat ngoai mau vang nau khong c6 dbm,
hai duong gan ndi rd 1a két qua cua sy két hop 2 1a dai (Hinh 1E). Cénh hoa dai 5 cm, rong 1,5
cm c6 hinh thuén dai hoi tron phia dau, mép luon song va Xoan van, mac do luon s6ng va xoan
tay thudc tudi hoa, cang gia, canh hoa cang xoan lai. Mau sic canh hoa rat doc d4o, pha tron giira
mau vang, nau va tim hong vé phia dinh canh. M3t trudc va mit sau mau sic kha tuong dong.
vién canh mang it 16ng to manh (Hinh 1F).

M0i dai 5 cm, rong 2 cm, tron bong, mau vang dén vang xanh c6 nhiéu cham do nho li ti. Hai
thiy bén nhon va vénh Ién, thay giira 16m xudng. Méi dugc bao phu bai nhiédu 16ng ngin ¢ ca
mét trong va mat ngoai (hinh 1G). Staminode (khién day tru hoa) dai 1,5 cm, rong 1 cm hinh chix
nhat. Staminode c6 cudng ngan, mang céc long ngin. Bao phan hinh ciu, mau vang dam kich
thuéc khoang 1 mm, nodn hinh tron mau triang bong kich thudc 7x7 mm (Hinh 1H). Bau dai
khoang 5 cm, rong ¢ 0,5 cm, hinh dai, dinh thu nho, dau tu, ¢6 3 mat. Mau nau tim duoc phu kin
bai 16p 16ng day (Hinh 1C).

Qua cua P. hirsutissimum Ia dang qua nang. Qua hinh tru dai, c6 gan, c6 mé ngan, kich thuéc
4-5cmx5-7mm.

Déi voi thuc vat néi chung, mo ta hinh thai 1a phuong phap kinh dién va chii yéu nhat xua nay
dugc sir dung dé phan loai céc loai [12], [13]. Trong phén loai hinh théi, ddc diém cu tric hoa
dugc xem 1a tiéu chi co ban va chinh xac dé xac dinh, phan loai vi hoa c6 tinh déc trung cao [14].
Tuy nhién, d6i v6i lan Hai da sb chi cho hoa mét lan trong nim véi thoi gian né hoa ngan,
khoang 15 - 20 ngay/nam, do d6 can phai phat trién cac phuong phap nhan dién cac loai hai khi
chang con nho hoic khi khéng mang hoa, dac biét Hai 1a nhém cé kha nhiéu loai twong dong vé
hinh thai than I4. Vi vay, viéc phan tich trinh tu gen trnH-psbA dé nhan dién Lan hai Vé nir dugc
tién hanh.

3.2. Phan tich trinh te vang gen trnH-psbA
3.2.1. Nhan bdn va xdc d@inh trinh ti gen trnH-psbA cua Lan hai Vé niz

Mau 14 Lan hai Vé nit duoc thu thap va tach chiét DNA tong sd, sir dung may do quang phd dé
kiém tra do tinh sach cua DNA, két qua thu dugc ty s6 OD260nm/OD280nm dat yéu cau cho thi
nghiém nhan gen (khong biéu dién két qua). DPoan gen trnH-psbA duoc nhan I1&n bing phan tng
PCR v6i cap mdi dac hiéu, thu dugc mot phan doan DNA hoan toan phi hop vai ly thuyét, kich
thudc khoang 600bp. Do d6 san pham PCR dwoc sir dung dé xac dinh trinh tu nucleotide tryc tiép.
Tién hanh xéac dinh trinh tu gen trnH-psbA trén may ABI PRIMS®3100 Avant Genetic Analyzer.
Trinh tu thu dugc sau khi BLAST trén NCBI dé so sanh vai céc trinh tu trén GenBank cho thay,
phan doan DNA nhan ban dugc 1a doan gen trnH-psbA cua Lan hai Vé nir (P. hirsutissimum), do
tuong ddng trinh tu nucleotide 16n dén 99,34% véi lodi P. hirsutissimum mé sé MN153815.1 véi
d6 dai phan tich duoc la 612 nucleotid.
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Alignment: C:\Users\Ad\Desktop\trnH
D O S O O (O
10 20 30 40 50
trnH- Venu CATACAGGTA GGAACCTTGC TAAGTGGTAA CTTCCAAATT CAGAGAAACC
S o O e L I I
60 70 80 90 100
trnH- Venu CTGGAACTAA AAATGGGCAA TCCTGAGCCA AATCTTTATA AAAAATGGAA
D O S O O (O
110 120 130 140 150
trnH- Venu AATTAGAATA AAAAGGGATA GGTGCAGAGA CTCAATGGAA GCTGTTCTAA
D O S O O (O
160 170 180 190 200
trnH- Venu CGAATGAAAT TGACTACGTT ACGTTAGTAG CAAAAATCCT TCTATCAAAT
S O e L A I
210 220 230 240 250
trnH- Venu GATAGAAATG ACAGTAAAGG ATAAGCTTAT ATACCTAATA CATACTGAGA
B S S e 1 O e
260 270 280 290 300
trnH- Venu TAGGAAAGAT TAATCACAAC CCTCTATTTC GATATTTCGA TATTGAGATT
S o O O R P I
310 320 330 340 350
trnH- Venu CATTCTATAT TAATTAGAAT GATAGAGATC AAATAATCAT TCTAAAGATC
B 1 S s 1 O S
360 370 380 390 400
trnH- Venu AAAAAATCTA TGAAAAAAGG AAGAGTTATT CTGAATCCAT TCCCATTTTC
B S S e 1 O e
410 420 430 440 450
trnH- Venu CAATTGAAGT TTAAATTGAA ATAGAATTCG AATATTCATT GATCAAATGA
S o O O R P I
460 470 480 490 500
trnH- Venu TTAATTCCAG AGTTTCATAG ATCTTTTGAA AATTAATCGG ACGAGAATAA
B 1 S s 1 O S
510 520 530 540 550
trnH- Venu AGAGAGAGTC CCATTTTACA TGTCAATACC GACAACAATG AAATTTATAG
S O O e A I
560 570 580 590 600
trnH- Venu TAAGAGGAAA ATCCGTCGAC TTTTAAAATC GTGAGGGTTC AAGTCCATCC
N I
610
trnH- Venu TATCCCCCTA GA

Cay phan loai duoc dung thanh cong dua trén két qua so sanh trinh tu nucleotide doan gen
trnH-psbA ciia mau nghién ctu voi 19 trinh tu ving gen trnH-psbA cua cac loai thudc ba phan chi
trong chi Paphiopedilum Ia Paphiopedilum, Parvisepalum, Brachypetalum da duoc cong bd trén
Genbank (Bang 1) bang phan mém MegaX. Phan tich tién hoa thong qua phuong phap Maximum
Likelihood. Lich st tién hoa dugc dua ra dya trén viéc st dung phuong phap Maximum
Likeihhood va mé hinh Tamura-Nei [15]. Cay phan loai dua trén hé sé likelihood 16n nhét (-
1102,40) duogc lya chon trinh bay nhu hinh 2.

Két qua Blast trong NCBI va phan tich so dd phan loai hinh cay (Hinh 2) cho két qua loai hai
Vé Nir thu thap tai Thai Nguyén c6 tén khoa hoc la Paphiopedilum hirsutissimum nam trong
phan chi Paphioedilum, t6 Paphiopedilum.

Phan tich cay phan loai dya trén trinh tu chi thi trnH-psbA nhan thiy, day 1a chi thi rat tiém
nang trong phan loai Lan hai, phan anh kha ré muc d¢ quan hé ho hang cua céc loai Lan hai. Dya
trén cay phan loai, 20 loai phan tich déu dugc phan nhom theo ding subgenus, section so voi CAC
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cong b phan loai bang hinh thai trude d6 [1]-[3]. Theo két qua phan tich trinh ty gen trnH-psbA,
subgenus Paphioedilum gdm dai dién cua 4 section, dwoc phan nhanh rd rang. Section
Paphioedilum gom 6 loai 1a P. gratrixianum, P. spicerianum, P. tranlienianum, P. barbigerum va
hai Vé Nir (P. hirsutissimum). Section Pardalopetalum gém 2 loai P. parishii va P. dianthum.
Section Cochlopetalum gom 1 loai P. victoria-mariae. Tuy nhién, loai P. purpuratum thudc section
Barbata [1] lai xép cung nhanh véi cac loai trong section Paphioedilum. Subgenus Brachypetalum
gém 2 loai P. niveum va P. concolor nam thanh 1 nhanh. Nhanh con lai kha riéng biét gom cac
loai thudc subgenus Parvisepalum. Theo cac nghién cu v& phan loai dua trén hinh théi hoc cua
Averyanov va cong su (2004) [1], subgenus ndy gém 2 section, trong dé section Emersonianum
chi chira 2 loai P. hangianum va P. emersonii, cac loai con lai thuoc setion Parvisepalum. Tuy
nhién, két qua phan tich dya trén trinh tu trnH-psbA cua ching t6i lai cho thdy mot sb loai (P.
malipoense, P. malipoense var. jackii va P. micranthum thudc section Parvisepalum nhung nam
cuing nhanh véi P. hangianum va P. emersonii. Do do, c6 thé can phai bo sung nhitng thir nghiém
Véi céc chi thi khac nhau nham tim ra chi thi phi hop nhéat dé phan loai lan hai bang DNA barcode

Bang 1. C4c trinh ti gen trnH-psbA dgi dién cho chi Paphiopedilum sir dung dé phan tich quan hé di truyén.

Cdc subgenus dwoc phan logi theo Averyanov va céng s (2004) [1]

STT M3 s6 Tén loai Query Cover Per. Ildent Total score
Subgenus Paphiopedilum
1 MN153814.1 Paphiopedilum barbigerum 98% 97,51% 1020
2 MN153815.1 Paphiopedilum hirsutissimum 98% 99,34% 1088
3 NC_056912.1 Paphiopedilum gratrixianum 98% 97,35% 1014
4 MW794129.1 Paphiopedilum tranlienianum 98% 97,51% 1020
5 NC_052702.1 Paphiopedilum spicerianum 98% 97,35% 1014
6 MW?794133.1 Paphiopedilum victoria-mariae 98% 97,35% 1014
7 MW528213.1 Paphiopedilum parishii 98% 96,85% 998
8 MF983795.1 Paphiopedilum dianthum 98% 96,85% 998
9 NC 045279.1 Paphiopedilum purpuratum 98% 97,51% 1020
Subgenus Parvisepalum
10 NC_053544.1 Paphiopedilum emersonii 98% 95,52% 953
11 EF156024.1 Paphiopedilum hangianum 90% 95,84% 885
12 NC_045278.1 Paphiopedilum micranthum 98% 95,85% 965
13 JF796885.1 Paphiopedilum malipoense 98% 95,35% 944
14 EF156033.1 Paphiopedilum malipoense var. jackii 90% 96,02% 891
15 MK463585.1 Paphiopedilum delenatii 98% 95,85% 965
16 KT388109.1 Paphiopedilum armeniacum 98% 95,85% 965
17 EF156073.1 Paphiopedilum viethamense 90% 96,38% 902
Subgenus Brachypetalum
18 EF156008.1 Paphiopedilum concolor 90% 97,75% 913
19 KJ524105.1 Paphiopedilum niveum 98% 96,68% 992

Nhu vay, dya trén phan tich trinh tu gen trnH-psbA cho thiy day 1a chi thi tiém ning trong
sir dung dé nhan dang lan hai bang ma vach DNA. Khi két hgp dong thoi giita phan tich dac diém
hinh thai voi DNA ma vach dé dinh danh ciing nhu danh gia da dang cia cac loai Lan hai s& thu
dugc két qua dang tin cay.

Ngay nay, DNA barcode 1a mot cong cu duoc st dung dé nhan dién cac loai thuc vat da tro nén
phd bién va c6 vai trd quan trong trong phan loai thuc vat. Ddi véi ho Lan (Orchidaceae), DNA
barcode khi 4p dung dé nhan dién céc loai trong nhiéu chi khac nhau nhu Dendrobium, Phalaenopsis,
Cypripedium, Grammatophyllum, Cymbidium, Vanda va Spathoglottis da thu dwoc nhiing két qua
kha quan [16]-[20]. Nghién citu nhan dang lan Hai dira vao DNA barcode duoc tién hanh Ian dau tién
vao nam 2012 trén céc loai Paphiopedilum cia An D¢. Nghién ctru da sir dung ndm ma vach rpoB,
rpoC1, rbcl, matK va ITS cho két qua phan loai rat tot [21]. Nam 2013, Gorniak va cong su khi két
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hop dic diém hinh thai, phan tich té bao hoc va chi thi gen DNA barcode da phéan loai thuyét
phuc loai hai Canh (P. canhii), ma trudc d6 co nhiéu tranh céi vé phan loai vi loai ndy mang
nhiéu cac dac diém giao thoa gitra cac phan chi khac nhau [7]. Tai Viét Nam, st dung méa vach
DNA trong nghién ciru nhan dién lan Hai cling dd duoc tién hanh kha pho bién. Céc chi thi
thudong dwoc str dung dé nhan dang lan Hai bao gom ca chi thi DNA luc lap (matK, trnL, rpoB,
rpoC1, trnH-psbA) va chi thi DNA nhan (ITS, LEAFY, ACO) [22], [23]. Trong nghién ctu cua
ching tdi, gen trnH-psbA cua mau Hai Vé nir dugc phan tich va cho thiy day 1a chi thi c6 tiém
ning nhan dién va phan loai lan hai tét. Két qua nay di dong gop thém vao co so dir liéu vé
nghién cuu ap dung DNA barcode trong phén loai lan hai caa Viét Nam.

BoOMirap CONSensis Yoo

a1 — EF156008.1 Paphiopedilum concolor

Sub. Brachypetalum
—— KJ524105.1 Paphiopedilum niveum

—— MF983795.1 Paphiopedilum dianthum

Sec. Pardalopetalum
— MW528213.1 Paphiopediium parishil

= MN153814.1 Paphiopedilum barbigerum

—— MW794129.1 Paphiopadilum trankienianum

o NC 052702.1 Paphiopedilum spicerianum Sub. Paphiopedilum

NC 056912.1 Paphiopedilum gratrixianum | Scc. Paphioedilum

[NC 045279,1 Paphiopedilum purpuratum ]-->5cc_ Barbata

P~ MN153815,1 Paphiopedilum hirsutissimum

!

tmH-psbA Venu

— e M'W794133.1 Paphiopedilum victoria-mariae I Sec. Cochloperalum

EF156024.1 Paphiopedilum hangianum

EF156033.1 Paphiopedilum malipoense var. jackil

o 54 JF796885.1 Paphiopedilum malipoense

NC 045278.1 Paphiopedilum micranthum
Sub. Parvisepalum

83 NC 053544.1 Paphiopedilum emersonii

EF156073.1 Paphiopedilum vietnamense

53 KT388109.1 Paphiopedilum armeniacum

MK463585.1 Paphiopedilum delenatil

Hinh 2. Hinh anh cay phan logi lan Hai xay dung dwa trén trinh ti gen trnH-psbA cua loai hai V¢ nit véi
m¢t sé lodi thugce chi Paphiopedilum cdng bo trén GenBank

4. Két luan
Pa phan tich mé ta duogc hinh thai thuc vat cta Lan hai Vé ni thu thap ¢ Thai Nguyén. Viéc
két hop giita dic diém hinh thai véi chi thi gen trnH-psbA cho thay kha nang nhan dién va phan
loai khé t6t d6i vai cay Lan hai Vé nix (P. hirsutissimum).
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