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Paphiopedilum is a genus outstanding of VVenus orchid. This is a small genus
but has a complex taxonomy with many different views. Species
Paphiopedilum canhii was discovered in 2010 and considered as a endemic
species to Vietnam. Studies of the species Paphiopedilum canhii reveal their
very distinct taxonomic position. To improve classification of this species, a
combination of criteria had to be used. Currently, in addition to the traditional
method of classification by morphology, the birth of DNA barcode has
greatly supported taxonomic studies. This study presents the results of plant
morphology analysis of Paphiopedilum canhii samples which were collected
in Laos. Simultaneously identify and analyze 5 taxonomic gene sequences
matK, rbcL, rpoCl, ITS and trnH-psbA. The results of analysis of gene
sequences and taxa showed that ITS and trnH-psbA are suitable indicators
when studying on the taxonomy of Paphiopedilum. The branches of the
taxonomic tree clearly reflect the relationship of relatives and species. They
are grouped in accordance with the sections, subgenus compared with the
published taxonomic classification by the morphological of previous studies.
Three indicators such as matK, rbcL, rpoCl for mixed grouping results
between sections and subgenus.
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Phéan chi

Paphiopedilum & mot chi ndi bat ciia nhom lan Hai, day 1a mot chi nho
nhung c¢6 hé thdng phén loai phiic tap véi nhiéu quan diém khéc nhau.
Paphiopedilum canhii phat hién nam 2010 va dugc coi la loai dac hitu cua
Viét Nam. Cac nghién ctu vé loai Paphiopedilum canhii cho thy vj tri
phan loai rt riéng biét ciia chiing. D& phan loai chinh xac loai nay, ngudi
ta dd phai sir dung nhiéu tiéu chi két hop. Hién nay, ngoai phuong phép
phan loai truyén thong bang hinh thai, thi phuong phap phén loai bang chi
thi phan tir da phat trién va thé hién nhiéu wu diém khi sir dung cho cac
nghién ciru phan loai hoc. Bai béo nay trinh bay két qua phan tich hinh
thai thuc vat cua lan Hai Canh thu thap tai Lao; dong thoi xac dinh va
phén tich 5 trinh ty gen phan loai matK, rbcL, rpoC1, ITS va trnH-psbA.
Két qua phan tich cho thdy, hai chi thi ITS va trnH-psbA phti hop khi
nghién ctiu phan loai lan Hai, cdy phan loai cua ching phan &nh 6 mdi
quan hé ho hang cua céc loai trong céc t6, phan chi dang véi hé thng
phan loai bang hinh thai. Ba chi thi matK, rbcL, rpoC1 cho két qua phan
nhém pha tron giira cac t va phan chi.
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1. Mé dau

Lan Hai 1a mot nhom lan dic biét, ching cé thé dé dang duoc nhan ra boi ciu tric hoa voi
mot canh moi doc dao. Pay 1a mot nhanh tién hda cao thé hién dic tinh thuc vat c6 hoa thu phan
nho con tring. Nhém lan Hai ¢ khoang 150 loai dugc phan thanh 5 chi bao gom: Cypripedium
L., Mexipedium V. A. Albert & M. W. Chase, Paphiopedilum Pfitzer, Phragmipedium Rolfe va
Selenipedium Rchb.f [1], [2].

Chi Paphiopedilum bao gém khoang 80 loai, trai dai tir diy Himalaya va mién nam Trung
Québc qua Malaysia dén Guadalcanal. O Viét Nam, Averyanov va cong su (2004) da théng ké ra
22 loai lan Hai, trong d6 c6 bon gidng lai ty nhién déu thuoc chi Paphiopedilum, chi nay duoc
chia thanh 3 subgenus Parvisepalum, Brachypetalum va Paphiopedilum; trong d6 subgenus
Paphiopedilum c6 do da dang vé loai va mirc do chuyén hoa cao nhat. Subgenus Paphiopedilum
lai dwoc chia thanh 5 t6 (T6 chuan Paphiopedilum bao gom 13 loai; Cac t6 con lai: Barbata - 27
loai; Pardalopetalum — 4 loai, Cochlopetalum — 5 loai va Coryopetalum — 11 loai) [2].

Nam 2010, loai Hai Canh (Paphiopedilum canhii) duoc tim thiy ¢ Tay Bic Viét Nam, tai mot
dia phuong giap voi bién gidi Lao, day 1a loai lan hai c¢6 kich thuéc nhé nhat tai thoi diém phét
hién [3], [4]. P. canhii dugc cho 1a loai dic hitu cua Viét Nam. Cho dén nay, khong c6 dia diém
nao khac & Viét Nam tim thay loai nay di cac nha nghién ctu thuc vat c6 tinh tim kiém [5]. Bén
canh d6, quan thé rat nho & Tay Bic Viét Nam noi phat hién loai hai nay da bi can kiét va gan
nhu tuyét ching khong lau sau khi dwoc phét hién. Lich sir chi tiét vé viéc phat hién, khai théc va
tuyét chang P. canhii ¢ Viét Nam da dugc trinh bay trong mét loat cong bé [5]-[7].

Nim 2014, Averyanov va cong su di cong b loai Paphiopedilum canhii (dwoc coi 1a dic hitu
cua Viét Nam), xuat hién & mot trong nhitng khéi ntii da voi 16n nhit - NGi Phou Phachao & Béc
Lao nam cach noi phat hién lan dau tién trén Ianh tho Viét Nam khoang 180 km vé phia Bic.
Dong thoi, cac nghién ciru sau hon vé loai Paphiopedilum canhii cho thay vi tri phan loai rat riéng
biét ctia loai nay, do d6 mot s nha phan loai hoc va nhing ngudi choi phong lan di dé xuat phan
loai n6 theo bac cua mot phan monotype riéng biét — to mai Pygmaea dudi phan chi Paphiopedilum
(Paphiopedilum sect. Pygmaea Aver.) [6], hoac tham chi [a mot phén chi riéng - Megastaminodum
Braem va O. Gruss chi chtra loai nay [8], [9]. Su phan biét nhu vay mét lan nira nhan manh mirc d6
phan loai rat cao cua dic hitu thuc vét dugc tim thiy trong cac thanh tao da voi & Péng Duong va
cung cap kha ning cho nhitng phat hién mai thli vi & ddy trong tuong lai.

Phan loai thyc vat bang hinh théi 1a phuong phép truyén thdng, phuong phap phéan loai nay
dira vao hinh théi thuc vat, dic biét 1a co quan sinh san nén gap rat nhidu khé khin khi can xac
dinh nhitng mau vat khéng c6 hoa hoic nhitng mau vat khong con nguyén ven, dic biét nhiing
mau vat ¢ su twong dong cao vé hinh thai. Hién nay, tng dung ma vach DNA (DNA barcode)
vao nhan dién sinh vat thé hién nhidu vu diém nhu cho phép xac dinh loai, phan loai sinh vat mot
céch nhanh chéng, khéng han ché vé thoi gian, trén cac mau vat da bi hu hai... Day la phuong
phap sir dung mot hodc mot vai chi thi Ia trinh ty DNA dic hiéu dé nhan dién hoic phan loai loai.
Mtc d6 chinh xac phu thudc khé nhiéu vao viéc lua chon cac trinh tu chi thi. Cac ma vach DNA
thuc vét phd bién déu nam hau hét trong hé gen luc lap, c6 thé Ia céc trinh tu ma héa (vi du rbel
va matK) hoic trong céc ving lién gen (vi du trnH-psbA) [10], ngoai ra mot s locus DNA nhan
nhu ITS1, ITS2 ciing duoc nhiéu nghién ctiu st dung [11]. Trong thuc té, nhiéu nghién ctu cong
bé sy két hop nhiéu chi thi dé nhan dién phan loai loai [11], [12]. Tuy nhién, viéc phan tich nhiéu
trinh ty DNA dé nhan dién mot ca thé cd thé kho khan vé mit ky thuat va gay ton kém. Muc tiéu
ctia bai bao nay 1a cong bd két qua nghién ciru dic diém hinh thai va mot sé dac diém trinh ty gen
phan loai dé lya chon chi thi phan tir phi hop cho nhan dang va phan loai loai lan Hai Canh
(Paphiopedilum canhii). Két qua cua bai b4o nham déng goép thém vao co s& dit liéu trinh ty
nhan dién DNA barcode dé nhan dién va phan biét lan Hai.

2. P6i twong va phwong phap nghién ciru
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2.1. Poi twong, vt ligu nghién cizu
Mau lan nghi hai Canh (P. canhii) tai Lao duoc thu thap thong qua cac nguoi di rung thu hai.
Cay thu thap ve tien hanh trong, cham soc tai hg gia dinh. ) ’
Céc cdp moi nhan gen matK, rbclL, rpoC1l, ITS, trnH-psbA véi cac thdng so6 chi tiét nhwr bang 1.
Bang 1. Thong tin cac cap moi sir dung trong nghién cizu

~ As N A- Kich thwéc Tai liéu
Tén moi Trinh tu moi dr kién tham khao

rbel. F,5>-ATGTCACCACAAACAGAAAC- 750 [8]
3’R,5’-TCGCATGTACCTGCAGTAGC-3’

MatK F,5’-CGATCTATTCATTCAATATTTC-3’ 900 [8]
R,5’-TCTAGCACACGAAAGTCGAAGT-3

rpoC1 F,5’-GTGGATACACTTCTTGATAATGG-3’ 600 [8]
R,5’-CCATAAGCATATCTTGAGTTGG-3’
F,5’-GTTATGCATGAACGTAATTGCTC-3’

trnH-psbA R,5’-CGCGCATGGTGGATTCACAATCC-3’ 600 [10]

ITS F,5’-ACGAATTCATGGTCCGGTGAAGTGTTCG-3’ 900 [8]
R,5’>-TAGAATTCCCCGGTTCGCTCGCCGTTAC-3’

2.2. Phwong phap

2.2.1. Nghién cizu ddc diém hinh thai cua lan Hai

Nghién ctru dic diém hinh thai dugc tién hanh tai Phong thi nghi¢m khoa Cong ngh¢ Sinh
hgc, truong Pai hoc Khoa hoc véi cac phan tich truc tieép mau nghiér) cuu ve dac diem hinh thai,
doi chieu voi cac tai lieu phan loai da c6 [1], [4], [6]. Dung cu tién hanh gom c6 thudc day,
palme, dao lam, dao mo, kim mili mac, kinh Iup va may chup anh.
2.2.2. Phuong phap sinh hoc phan tu

DNA tong sb dugc tach chiét theo phuong phap sir dung CTAB cua Collins va Symons (1992) [13].
Phan tng PCR nhan cic gen quan tdm duoc thyc hién voi thanh phan va chu ki nhiét thé hién
trong bang 2, 3.
Bang 2. Thanh phan phdn #ng PCR nhan gen quan tam

Barcode locus

Components rbcL MatK rpoC1 trnH-psbA ITS
PCR Master Mix (2X) 12,5 pL (x1) 12,5 pL (x1) 12,5 pL (x1) 12,5 pL (x1)
MJdi xubi/mdi nguoc 1pL (10 M) 1 puL (10pM) 1 pL (10uM) 1L (10 uM)
Nudc 4,5 4,5 4,5 4,5
DNA (50 pg/ulh) 1plL 1plL 1L 1yl

Bang 3. Chu ki nhiét phan #zng PCR nhan gen quan tam

Barcode locus

rbcL MatK rpoC1 trnH-psbA ITS
Bién tinh ban ddu  94°C,5phit  94°C,5phit  94°C,5phit  94°C,5phit  94°C, 5 phit
Bién tinh 94°C, 45 gidy  94°C,45gidy  94°C,45gidy  94°C,45gidy  94°C, 45 giay
Bit cap mdi 54°C,30 gidy 52°C,30gidy 54°C,30gidy 52°C,30gidy 52°C, 30 giay
Kéo dai chudi 72°C,50 gidy  72°C,40gidy  72°C,60gidy 72°C,50gidy  72°C, 40 giay
Kétthicphanung  72°C,7phat  72°C,7phit  72°C,7phat  72°C,7phit  72°C, 7 phit

Trinh tu nucleotide cua céc chi thi nghién ciru dugc xac dinh trén may ABI PRISM 3100
Avant Genetic Analyzer. Sir dung Blast trong NCBI va cac phan mém Snapgene, BioEdit dé so
sanh va phan tich trinh ty. Cay phén loai dua trén céc trinh tu gen chi thi dwoc dung bang phan
mém MegaX.
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3. Két qua nghién citu va thao luan
3.1. Pdc diém thuc vit hec cia lan Hai Canh

Hai Canh 14 loai hai c¢6 kich thuéc nhé nhat khi chung dugc phét hién. Than mang 4 - 7 14 xép
thanh 2 hang mot cach long Iéo, 14 hinh elip dén hinh elip thuén dai, cudng hep con dau 14 tron, 14
dai 5-7 cm, rong 1,5-2,5 cm. Mat trén 1a kham véi 2 mau luc dam - nhat, mat duéi mau luc nhat
va c6 kham tim nau (hinh 1A). Cum hoa moc thang, mét hoa; cudng dai 8—10 cm, manh, mau
xanh hoi nga tim, bau ¢6 16ng mau tim & liu ban. L4 bac hinh mili mac hoi bau c6 dau nhon, dai
1,2-1,4 cm, rong 0,5 cm, mau xanh luc nhat kham néu tim (hinh 1C).

Hinh 1. Hinh dnh déc diém hinh thai lan Hai Canh (P. canhii)
A, B, C. Hinh anh cay, hoa va phat hoa; D, E, F. Mat trurdc va mat sau Cua la dai trude, la dai sau va canh
hoa; G. Mdi; H. Staminode (Bar = 2 cm).

Hoa ngang 4-5 cm mau sac doc dao. La dai lung hinh trang rong, dau vot nhon; dai 2-2,5 cm,
rong 1,5-1,8 cm; mau tring, hoi xanh & goc c6 céc tia gan mau tia toa ra tir géc; mat ngoai co
nhiéu 16ng. L4 dai dudi hinh ovan hep dau hoi t, dai 1,5-2 cm, rong 0,6-1 cm; mat trong mau
xanh luc nhat dong déu; mat ngoai mau ¢am hon c6 kham chat mau nau dé, ¢é 16ng ngan cimng
bao phii. Canh hoa dai 3-4 cm, rong 0,5-0,7 cm ¢ gdc va thu hep dan vé phia dinh; Canh hoa
kich thuéc nhé hon nhiéu so véi cac bd phan khéc, chiéu dai gip nhiéu lan chiéu rong. Canh hoa
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c6 mau xanh luc nhat & géc, mau tim xam lan dan 1én dinh; mit treée ddm hon mat sau. Trén nén
mau canh ¢ 7-9 soc mau tim chay theo chiéu doc canh hoa; phan gbc canh hoa cé nhiéu long
nh( dai mau tim sim day dac & mép dudi ddi dién véi 16i vao moi.

M@bi dai 2-2,5 cm, rong 0,8-1,4 cm, mau xanh luc nhat pha chdt ndu nhat & cac thuy bén, moi
nhan va bong; phan gbc bén trong méi c6 1éng ram. Staminode 16n, dai 1,2-1,6 cm, rong 0,6-0,8
cm; toan b, bong, rong tir hinh trimg dén hinh trang hinh elip, phang, gan nhu khéng rd rang va co
ranh & dinh mau xanh lyc sang c6 van xanh dam. Cot nhi nhuy ngan va rong, dai 3-4 mm, nhi hoa
véi dinh hinh soi nhon kéo dai; mau xanh I cay dang soi; bao phan hinh cau, mau vang dén cam.
V0i nhuy mau tir tring dén luc nhat, véi cac dudng gan mau vang luc hoic xanh luc khong déu.

Bau nhuy dai 2-3 cm, mau xanh dam, moc day dac c6 16ng mau 6 liu ban. Qua khd hinh elip
hep, ¢6 gan, qua nang c6 mo ngan, dai khodng 2 cm va duong kinh 4-5 mm.

Nhirng két qua phan tich hinh thai cho thay, loai Hai Canh thu thap tai Lao c6 hinh thai twong
dong cao so véi cdng bd dau tién khi chiing phat hién ra, c6 chit thay d6i vé mau siac hoa. O cong
b6 caa Averyanov va cong su (2010) [3], hoa cua loai P. canhii it mau xanh hon, canh hoa c6
phan dai hon va dai trén khong tron bang. Pay c6 thé 1a nhitng khac biét do méi trudng sdng tao
nén.

3.2. Phan tich trinh tw gen phan logi

Céc doan trinh tu nghién ctru dugc khuéch dai bang phan wng PCR véi cap mdi dic hiéu tir
DNA tong sb. Cac doan gen nhéan duoc bang phan tng PCR néu c6 kich thudc phu hop véi du tinh
ly thuyét duoc tinh sach va str dung dé xac dinh trinh ty nucleotide tryc tiép.

Tién hanh so sanh bang BLAST trén NCBI cac trinh ty rbcL, matK, rpoC1, trnH-psbA va ITS
cta mau nghién ctu, xac dinh va thu thap cac loai c6 trinh tu twong dong gan dé phan tich (bang 4).
So d6 phan loai hinh cy dugc xay dung bang phan mém MegaX duya trén két qua so sanh trinh ty
nucleotide. Sir dung phuong phap Maximum Likelihood va mé hinh Tamura-Nei dé phan tich
tién hoa va dua ra lich s tién héa [14]. Cay phan loai dwoc lya chon trinh bay dua trén hé sb
likelihood I¢n nhit (-1102,40).

Bang 4. CAc trinh ti gen si dung dé phan tich quan hé di truyén

T Loai M3 sb truy cap trong GenBank

T  Paphiopedilum rbcL matK rpoC1 trnH-psbA ITS

1. P.canhii - JQ660904.1 - - -

T Paphiopedilum — Phén chi Paphiopedilum

2. P.barbigerum MN315106.1 MT518601.1 MN153814.1 MN153814.1 AY643442.1
3. P.hirsutissimum  JN181466.1 MK792672.1 NC_050871.1 MN153815.1 KX931031.1
4. P.tranlienianum  NC_058208.1 KX886262.1 MW794129.1 MW?794129.1 KX931033.1
T6 Barbata — Phan chi Paphiopedilum

5. P. purpuratum NC_045279.1 NC_045279.1 NC_045279.2 EF156052.1 KX931030.1
Tb Emersonianum — Phan chi Pavisepalum

6. P.emersonii - NC_053544.1 NC_053544.1 NC_053544.1 MH550876.1
7. P.hangianum - MK792656.1 - EF156024.1 MH550873.1
Té Pavisepalum — Phan chi Pavisepalum

8. P. micranthum NC_045278.1 NC_045278.1 NC_054278.1 NC_045278.1 GU993849.1
9. P.vietnamense JQ182212.1 MK787425.1 - EF156073.1 MH550871.1

Két qua phan tich d6 trong ddng di truyén dya trén cac trinh ty nucleotide cua cac chi thi
nhan thdy, trinh tu nucleotide mau P. canhii nghién ctru c6 do tuong dong cao voi P.
tranlienianum, P. barbigerum va P. hirsutissimum (thugc to Paphiopedilum, phan chi
Paphiopedilum). Ty ting chi thi ma hé sb sai khac co su thay doi, hé sé sai khac thap nhat 1a
0,002-0,008 khi so vai P. tranlienianum & 4 chi thi matK, rbcl, rpoC1 va trnH-psbA, riéng chi
thi ITS cho hé s6 sai khac kha cao véi tat ca cac trinh tu so sanh. Ngoai ra, trinh tu loai nghién
ctru cling c6 d tuong dong kha véi P. purpuratum thugc to Barbatar (phan chi Paphiopedilum).
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Déi vai nhitng loai con lai, hé sé sai khac voi P. canhii 1a kha cao, d6 1a nhirng loai thudc phan
chi Pavisepalum gom P. vietnamense, P. micranthum, P. emersonii, P. hangianum (bang 5).
Bang 5. Hé so sai khac giiza P. canhii véi céc trinh t Paphiopedilum trén GenBank

dwa trén cac trinh tw gen nghién ciu

1 2 3 4 5 6 7 8 9
1 matK Haicanh
2 P. emersonii 0,035
3 P. purpuratum 0,008 0,035
4 P. micranthum 0,989 0,971 0,992
5 P. barbigerum 0,008 0,032 0,006 0,973
6 P. hirsutissimum 0,008 0,035 0,006 0,986 0,006
7 P. hangianum 0,034 0,008 0,035 0,981 0,032 0,035
8 P. vietnamense 0,025 0,016 0,026 0,973 0,023 0,026 0,016
9 P. tranlienianum 0,008 0,032 0,006 0,973 0,000 0,006 0,032 0,023
1 P. Canhii 0,001 0,033 0,007 0,992 0,007 0,007 0,033 0,024 0,007
1 rbcL Haicanh
2 P. tranlienianum 0,002
3 P. purpuratum 0,674 0,669
4 P. micranthum 0,682 0,678 0,003
5 P. barbigerum 1,002 0,000 1,669 0,678
6 P. vietnamense 0,683 0,669 0,003 0,002 0,679
7 P. hirsutissimum 0,674 0,679 0,000 0,003 0,669 0,003
1 rpoC1 Haicanh
2 P. emersonii 0,013
3 P. hirsutissimum 0,004 0,009
4 P. purpuratum 1,159 1,140 1,146
5 P. micranthum 1,171 0,152 1,158 0,011
6 P. tranlienianum 0,004 0,009 0,000 1,146 1,158
7 P. barbigerum 0,004 0,009 0,000 1,146 1,158 0,000
1 ITS Haicanh
2 P. vietnamense 1,372
3 P. tranlienianum 1,318 0,063
4 P. purpuratum 0,029 1,394 1,339
5 P. micranthum 1,349 0,030 0,055 1,370
6 P. hirsutissimum 1,297 0,084 0,055 1,318 0,008
7 P. hangianum 1,343 0,042 0,068 1,365 0,017 0,073
8 P. emersonii 1,339 0,060 0,066 1,360 0,025 0,081 0,012
9 P. barbigerum 1,318 0,065 0,007 1,339 0,047 0,047 0,050 0,058
1 trnH-psbA Haicanh
2 P. vietnamense 0,019
3 P. tranlienianum 0,006 0,016
4 P. purpuratum 0,011 0,018 0,005
5 P. micranthum 0,023 0,008 0,192 0,021
6 P. hirsutissimum 0,010 0,016 0,003 0,005 0,019
7 P. hangianum 0,024 0,010 0,021 0,023 0,002 0,021
8 P. emersonii 0,026 0,011 0,023 0,024 0,003 0,023 0,005
9 P. barbigerum 0,006 0,016 0,000 0,005 0,019 0,008 0,021 0,023

Phan tich cay phan loai dya trén nam trinh ty nghién ctru nhan thiy, cac chi thi c6 su khac

nhau vé do tuong déng véi phan loai hinh thai cia cac loai phan tich, trong ty mdi quan hé gitra
P. canhii véi cac loai khac nhau ciing khac nhau. O chi thi ITS (hinh 2D), trnH-psbA (hinh 2E)
P. canhii ¢6 quan hé rat gan véi cac loai trong phan chi Paphiopedilum. Day ciing 1a 2 chi thj c6
mirc d6 phan loai rd rang nhat trong 5 chi thi, cac loai déu dwoc phan nhém dung té va phan chi
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nhu cach phan loai truyén thdng. Ba chi thi con lai, mic d6 phan nhém c6 sy pha tron so Voi
phan loai truyén thong, trong d6 chi thi rpoC1 (hinh 2C) c6 sy pha tron nhiéu nhat, P. canhii c6
quan hé gan giii v6i ca 2 phan chi la Paphiopedilum va Parvisepalum. Diéu nay ciing phui hop
khi nghién ciu phan loai cua P. canhii boi dic diém giao thoa gitta nhiéu té khéc nhau, céc
nghién ciru da dé xuat 1 t6 méi cho lodi Hai Canh nam trong phan chi Paphiopedilum hoic dé
xuat 1 phan chi méi chi chira riéng loai nay (Braem va Gruss (2011)) [4].

87 NC 053544.1 Paphiopedilin emersonii | )
St MK 792656.1 Paphiopedihum hangiaimin Sect. Emersonianum
® MK787425.1 Papliopedilum vietnamense i Subg. Pavisepalum
N ) . | ect. Pavisepaluim
56 NC 045278.1 Paphiopedilum micranthim

MT518601.1 Paphiopedilum barbigerum

] Sect. Paphiopedil
» KX886262.1 Paphiopedthum tranfien | Sect. Paphiopedilum

[ MK Hei Cani

‘ 95 | JO660904.1 Paphiopedihum camhii

Subg. Paphiopedilim

——— NC045279.1 Paphiopedilian puipm‘rfrum| Sect. Barbata

49 L MK792672.1 Paphiopedifum hirsutissinm | Sect. Paphiopedilum

Subg. Paphiopedilim

80 NC 058208.1 Paphiopedilum tranlienianum
100 L AN315106.1 Paphiopeditum barbigerum | Sect. Paphiaped}']uml Subg. Paphiopedilum
66 . rbeL Hai Canh
4“ Ve 042781 Pﬂmmpmmm ’,"m.mmmm | Sect. Pavisepalum | Subg. Pavisepalim
88 JQI182212.1 Paphiopedilum vietnamense
NC 045279.1 Pn})hfapea‘:hlm;m:purm‘mu| Sect Barbata Subg. Paphiopedilum
JN181466.1 Paphiopedilum hirsutissimim |Sec1. Paphiopedilum

100 NC 045279.1 Paphiopedilum purpretum | Sect Barbata | Subg. Paphiopedilum
41—93,—,\: NC 045278.1 Paphiopedilum micranthum | Sect. Pavisepalum
45 ‘omedil i
NC 053544.1 Paph dil " .
‘ Apiiopeciium emersomt | Sect. Emersonianim
rpoCI Hai Canh
— NC 050871.1 Paphiopedilum hirsutissimum

10 L MW794129 1 Paphiopedilum tranlienicrim
MN153814.1 Paphiopedilum barbigerum

100 ITS2Hai Cemh
464,—: Paphiopedilum purpuratum | Sect Barbata
85 Paphiopeditum hirsutissimum
Paphiopeditum tranfieniantin
96 I: Paphiopedilum barbigerum
Paphiopedilum vietnamense

I— Paphiopeditum micranthum
P \—: Paphiopeditum hangicmum Subg. Pavisepalum
@ o8 Paphiopedilum emersonii | Sect. Emersonianum

Subg. Pavisepalum

Sect. Paphiopedilum Subg. Paphiopedilum

Sect. Paphiopedilum Sube. Paphiopedilum

| Sect. Pavisepalum

60 Paphiopedilum tranfieniarmimn . )
52 L Paphiopedilum barbigerum | Sect. Paphiopedilum b A
100 [ trnH-psbA Hai Canh Subg. Paphiopeditum
9 Paphiopedilum purpuratum | Sect Barbata
56 Paphiopedilum hirsutissimum | Sect. Paphiopedilum
Paphiopedifum vietnamense

| Sect. Pavisepalum

—— Paphiopedilum micranthum
) S— Paphiopedilum hangicmum

Paphiopedilum emersonii

Subg. Pavisepalum

| Sect. Emersonianum

Hinh 2. Cay phan logi xay ding dwa trén trinh tzr gen matK (A), rbcL (B), rpoC1 (C), ITS (D) va trnH-
psbA (E) cua Hai Canh va cac trinh tw trén GenBank
Nhan dién, phan loai sinh vat gip rat nhiéu kho khan khi can xac dinh nhitng mau vat con nho
chua ¢ hoa hodc nhitng mau vat cé nhiéu diém tuong dong & bac phan loai thap, cac miu vat
can giam dinh khdng con nguyén ven... Do vay, viéc phan loai s& chinh xac hon khi duoc hd tro
bai cdc ky thuat sinh hoc phén tir hién dai. Hién nay, chi thi phan tu 1a mot cong cu dugc st dung
phd bién va cé vai trd quan trong dé nhan dién cac loai sinh vat. Chi thi DNA di dwoc 4p dung dé
nhan dién nhiéu loai trong nhiéu chi khac nhau cia ho Lan nhu Phalaenopsis, Dendrobium,
Cymbidium, Grammatophyllum, Spathoglottis va Vanda [15]-[19]. Déi véi lan Hai, nghién ctu
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sir dung chi thi DNA dugc cong bd lan dau vao niam 2012. Nghién ctru di tién hanh phan loai cac
loai trong chi Paphiopedilum An Do khi sir dung 5 chi thi rbcl, matK, rpoB, rpoC1 va ITS [20].
Nghién ciru sir dung chi thi DNA dé nhan dién, phan loai lan Hai Viét Nam ciing d& dwoc cac tac
gia tién hanh trén ca céac chi thi DNA nam trén luc lap nhu matK, trnL, rpoB, rpoC1, trnH-psbA va
chi thi DNA trong nhan nhu ITS, LEAFY, ACO [21]-[24]. Trong nghién ctu cua ching tdi, nam
chi thi matK, rbcL, rpoC1 ITS va trnH-psbA da duoc tién hanh trén mau Hai Canh. Két qua phan
tich cho thay, hai chi thi ITS va trnH-psbA pht hop khi nghién ciu phan loai lan Hai, cay phan loai
ctia ching phan &nh rd méi quan hé ho hang cua cac loai trong cac t6, phan chi ding vai hé thong
phan loai bang hinh thai. Ba chi thi matK, rbcL, rpoC1 cho két qua phan nhém pha tron giita cac to,
phan chi.

4. Két luan

D3 phén tich mé ta dwoc hinh thai thuc vat va dic diém cia nam trinh ty gen phan loai matkK,
rbeL, rpoC1, ITS va trnH-psbA cua lan Hai Canh thu thap ¢ Lao. Hai chi thi trnH-psbA cho thay
d6 nhan dién cao va phu hop khi nghién ctru phan loai mau lan Hai trong nghién ctru nay.
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