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TOM TAT

Sa méc trong Cunninghamia lanceolata (Lamb.) Hook. nhap tir Trung Quéc vao tréng va Sa moc ddu

Cunninghamia konishii Hayata moc tu nhién 1a 2 loai duy nhét ctia chi Sa méc Cunninghamia. C6 mét quan
diém khac nhép Cunninghamia konishii Hayata vao loai Cunninghamia lanceolata. C& 2 quan diém déu chi
dua thudn thy vao mét s dic diém hinh thai bén ngoai. Nhim khic ‘phyc tinh phién dién d6 ching t6i d xac
dinh trinh trr nucleotide viing 18S-rDNA cia chiing va phan tich mbi quan hé di truyén cia ching véi 7 loai
khac chi nhung trong cing ho Hoang dan Cupressaceae theo phuong phap MP. Két qua cho thdy, c6 2 nhém
tién hoa, trong d6 2 loai Sa moc Cunninghamia tao thanh mét nhoém riéng. Giita ching co mbi quan hé rit mat
thiét véi nhau (bootstrap 99%) v6i hé sb sai khac rit nhé (0,018). Ching t61 nhét tri nhdp Cunninghamia
konishii Hayata vao loai Cunninghamia lanceolata (Lamb.) Hook., coi né chi nhu mét thi, Cunninghamia
lanceolata var. konishii (Hayata) Fujita bén canh thir chuan Cunninghamia lanceolata (Lamb.) Hook. var.

lanceolata.

Tir khoa: Cdy pha hé,

Cunninghamia lanceolata (Lamb.) Hook., Cunninghamia konishii Hayata,

Cunninghamia lanceolata var. konishii (Hayata) Fujita, trinh ty 18S-rDNA

PAT VAN BE

Chi Cunninghamia Sa mgc dugc Brown thanh
1ap nim 1826, chi gdbm mét loai chuan C. lanceolata
(Lamb.) Hook., mét t& hop tén loai méi do Hooker
dé xuét dya vao tén gbc 1a Pinus lanceolata Lamb.
cong bd nam 1803. Cho dén 1908, C. lanceolata chi
biét moc tu nhién & Trung va Nam Trung Quéc. Vio
nim 1908 Hayata di coéng bd loai thir hai 1a C.
konishii Hayata moc ty nhién & Pai Loan vdi mét )
sai khac nho, chi yéu vé kich thude cua 14 va d6 day
dic cua cac dai 16 khi & hai mit 14. Cho dén nay,
trong khi mdt s6 nha thyue vat hoc van coi 2 loai nay
1a ddc 1ap (Hiep, Vidal, 1996; Nguyén Tién Hiép et
al.,, 2004; Farjon, 2005) thi ngay tir nam 1932 Fujita
da cho C. konishii Hayata chi 1a mot thir, var.
konishii (Hayata) Fujita) bén canh thir chuén, var.
lanceolata cua loai Cunninghamia lanceolata

(Lamb.) Hook. vi su sai khac giira ching v& mét s6

dac diém coa 14 va ca nén hat 13 nhd, chua xu'r}g
dang & muc loai. Fu va dong tac gia (1999) chép
nhdn quan diém nay cia Fujita. Qua d6 ching ta
cling thay la viéc thao luan vé mbi quan h¢ va Vl tri
cta 2 taxon néu trén chi dua thuan tay vao mdt s6 it

dic diém hinh thai bén ngoai. Thiy 1§ tinh phién
dién cua nhimg ban luin d6 mét s nha nghién ciru
sinh hoc phén tir da thir sir dung phwong phap nghién
ctru DNA lap luc dé gép phan giai quyet vén dé con
dang ban cdi ké trén. Lu va dong tac gia (1999) da
x4c dinh lai vi tri phan loai cia 2 loai Sa mdc
Cunninghamia k& trén dya trén nghién ctru RFLP
ctia doan #rnD-trnT cia lap luc, va di dén két lusn 1a
Cunninghamia konishii chi 1a tén déng nghia cia C.
lanceolata. J Viét Nam, chung t6i di thu dwoc din
liéu vé trinh tu nucleotide cua doan 18S- INDA &
méu 1a Sa mdc dau thu & x& Tay Son, huyén Ky Som,
tinh Nghé An véi tén goi Cunninghamia lanceolata
var. konishii (Hayata) Fujita, va chung dugc luu git
tai ngan hang dit liéu thong tin di truyén (GenBank)
véi mi sb EU273292.

Hai tai lieu vé phan loai Théng chinh thdc &
Viét Nam néi riéng va Dong Duong noi chung
(Hiep, Vidal, 1996; Nguyen Tién Hiép et al, 2004)
van chi dya trén mét so sai khac vé hinh tha1 bén
ngoai dé coi chi Cunninghamia gém c6 2 loai doc
lap: Sa moc trf)ng Cunninghamia lanceolata (Lamb.)}
Hook. va Sa méc diu Cunninghamia konish i
Hayata. O Viét Nam loai thir nhét duoc dua i 7



Quédc vao trong tir vai chuc nim nay, luc déu lam cay
canh & mot sb khu nghi mat trén nii nhu Sa Pa, Tam
Pao, sau do 1a cay trong rimg & mot sd vung nii phia
cuc bic nhu Quan Ba, ciing nhu mot sb ving thép
hon nhu Lang Son. Ciy tao nén nén hat déu din
nhung rét it khi gp tai sinh tu nhién va moc hoang
dai héa. Con loai thir hai, Sa mdc diu gan day méi
dugc phét hién moc hoang dai & Nghé An (Phan Ké
Léc, Nguyén Tién Hiép, 1999; Farjon, 2005) va mot
s6 vung lan can khac, méi dugc thir trong rat han
ché. Nham tiép tuc gop phan 1am sang t6 mdi quan
hé gitra 2 loai thudc chi Cunninghamia Sa méc nay
bang phuong phap sinh hoc phan tir, ching tdi x4c
dinh trinh tu nucleotide ciia doan DNA nim trong
ving 18S-tDNA cia miu Sa moc trong
Cunninghamia lanceolata trong va so sanh véi két
qué twong tr & Sa moc dau Cunninghamia konishii
moc ty nhién & Ky Son cling nhu 7 loai khac chi
nhung cing ho Hoang dan, x4y dung cay pha hé dé
1am séng t6 mbi quan hé ho hang ciia ching.

NGUYEN LIEU VA PHUONG PHAP
Mau vt nghién ciru

L4 Sa méc trong Cunninghamia lanceolata thu
tir ciy trdng & thi trin Tam Pao, tinh Vinh Phi
(SMTQ-01). MAu dugc bdo quan trong binh chira
nitrogen 16ng trudc khi dua vé Iuu giif trong tn lanh
sau —80°C tai phong thi nghiém cho t&i khi tién hanh
tach chiét DNA tong s6.

Tach chiét DNA téng s6

Khoang 200 mg m3u 14 non cuia loai nghién ctru
dugc tach DNA tdng s6 theo phuong phap cua Leroy
va Leon (2000) hiéu chinh phu hop véi diéu kién Viét
Nam. MAu 14 sau khi nghién min trong nitrogen long
dugc bd sung 640 ul dich chiét gém 100 mM Tris-
HCI], pH 8; 20 mM EDTA; 1,4 M NaCl, 0,2% p-
mercaptoethanol va 10% CTAB, u & 60°C trong 50
phut. BS sung tiép 500 pl phenol: chloroform :
isoamylalcohol (25:24:1), tron déu va ly tam tdc do
12000 rpm/phut trong 10 phut ¢ nhiét d6 phong. DNA
dugc tiia bang isopropanol & —70°C trong 20 phit, rira
bang ethanol 70% va lam khé trong may Speed-Vac,
sau d6 duoc hoa tan trong 50 pul dung dich TE va kiém
tra bang dién di trén gel agarose 1%.

Nhan ban gen 18S-rDNA bing k¥ thuat PCR
Mot doan gen 18S-rDNA c¢6 chiéu dai khoang

86

Nguyén Thi Phuong Trang ef al.

600 bp dugc nhan ban béing ky thust PCR sir dung
cdp modi dic hiéu 18S-F (TCA AAG ATT AAG
CCA TGC ATG TCT) va 18S-R (TAC GAG CTT
TTT AAC TGC AAC AAC). Phan tng PCR dugc
chay trong téng thé tich 50 ul gdbm 32 ul H,0, 5 pl
dém 10X PCR, 5 ul dNTP, 3 pl m6i F (30 pM), 3 ul
mdi R (30 pM), 1 ul DNA téng sb, 1 pul enzyme Taq
polymerase. Chuong trinh chay PCR duoc tién hanh
theo chu ky nhiét: 4 phut & 95°C, 30 chu ky (50 giay
95°C, 1 phit 55°C, 1 phut 72°C) va sau d6 luu giir &
1 chu ky & 72°C trong 5 phiit. San pham PCR sau khi
duogc kiém tra trén gel agarose 1% (Hinh 1) thi duoc
tinh sach bing QIAquick Gel extraction Kit
(QIAGEN).

Xac dinh trinh tw gen 18S-rDNA

Trinh tu gen 18S-rDNA dugc xdc dinh theo
phuong phép tdng hop cua Sanger va dong tac gia
(1977) véi bo kit xac dinh trinh tr Bigdye terminator
v3.1 va may doc trinh tur ABI 3100 Avant genetic
Analyer (Applied Biosystems).

Phan tich din li¢u

So sanh két qua giai mi ving gen 18S-rDNA
cua loai Sa moc dau Cunninghamia konishii moc tu
nhién & Viét Nam va loai Sa mdc trf")ng
Cunninghamia lanceolata nhap tr Trung Quéc vao
trong vai 7 loai thude cac chi khac (Bang 1) trong ho
Hoang dan tir dir liéu trén GenBank bang phin mém
ClustalX (Thomas et al., 1997), GeneDoc (Nicholas,
Nicholas, 1997). X4y dung ciy pha hé bang phuong
phap Maximum parsimony (MP) va phan tich két
qua bang phin mém MEGA4 (Tamura et al., 2007)
va PAUP 4.0 (Swofford, 1993).

KET QUA VA THAO LUAN

Mot doan DNA cua gen 18S-rDNA cua loai Sa
moc trong 6! chleu dai khoang 600 bp duoc khuéch
dai bang cap mdi dic hiéu 18F va 18R theo phuong
phap PCR. San phdm phan tmg PCR dugc kidm tra
bang dién di trén gel agarose 1% dugc trinh bay ¢
hinh 1. Két qua cho thiy, chi xuét hién ding | bing
DNA c¢6 kich thudce khoang 600 bp dung theo du
kién. Poan DNA nay dugc chon dé tinh sach va xac
dinh trinh tir trén may doc trinh tr ABI Chiédu dai
nucleotide ctia vung 18S-rDNA 1a 703 bp cho loai
Sa moc trong C. lanceolata d3 dugc xac dinh (Hinh
2). Trén co s& dir liéu cua 9 loai Hoang dan thudc
ho Cupressaceae, thanh phin GC dao dong tu
49.7% déi vai Metasequoia glyptrostroboides dén
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50,4% dbi  véi Chamaecyparis obtusa var.
formosana trung binh 50,0%. Thanh phan GC cua
Sa mdc trong Cunninghamia lanceolata va Sa moc
déu Cunninghamia konishii déu 12 49,8%. Thanh
phan ctia moi loai Hoang dan dugce trinh bay o bang
2. Thanh phan base cua loai Sa médc trong la A=
24,6%; C =120,8%; T = 25,6% va G = 29,0%, trong
khi & loai Sa moc diu céc thanh phén base twong
ung la 24,6%; 21,1%; 25,6%; va 28,7%. Sau khi
loai b6 tit ca cac vi tri trong, 703 vi tri c6 gié tri
duge st dung cho phén tich. Trong s6 44 vi tri V
(Variable), gid tri Pi (Parsimony informative)
chiém 15 vi tri. S8 cip nucleotide trong ddng trung
binh 688, cao nhit 1a 231 xuét hién & vi tri codon

thir hai va thép nhét 1a 228 ¢ vi tri codon thr ba. Hé
) trung binh cua céc cap si (transmon) va Sv
(transversion) la 1,2. Hé s6 nay dbi véi vi tri codon
thir nhat, thir hai va thir ba teong img 12 1,5; 0,6 va
1,4. Tan sé cao nhit xuit hién & vi tri codon thir
nhét cho ¢ap C — C 12 0,368 va thip nhit & cip T —
T 13 0,302. Tén sb nay la 0,380 va 0,299 cho cédp
tuong itmg T — T va C — C & vi tri codon thir hai,
tuong tu 1a 0,339 va 0,318 cho cdp tuong Umg A —
A vaT-—T &vi trl codon thir ba. Cac cidp TT, CC,
AA va GG chiém wu thé & tit ca 2 vi tri codon, dao
dong tir 0,184 cho cdp CC thude vi tri codon thir hai
dén 0,299 cho cip GG ciing xuét hién & vj tri codon
thir hai.

Bang 1. Danh sach céc loai dwgc ding dé so sanh véi 2 loai Sa moc tréng Cunninghamia lanceolata (Lamb.) Hook. va Sa

mac dau Cunninghamia konishii Hayata c6 & Viét Nam.

STT Tén khoa hoc Tén Viét Nam Viet tat Ma sé trén GenBank
1 Taiwania cryptomerioides Bach tan dai loan T. cryptomerioides EF673739
2 Calocedrus decurrens Bach xanh Ca. decurrens D85293
3 Cupressus macrocarpa Hoang dan Cu. macrocarpa AF051797
4 Chamaecyparis obtusa var. Cébi bach Ch. ob. var. formosana EF673741
formosana
Cryptomeria japonica Liéu sam Cr. japonica EF673735
Sequoia sempervirens Cu tung Se. sempervirens AY686598
7 Metasequoia glyptostroboides ~ Thiy sam Me. glyptostroboides L00970
M bp trong khi gitta loai Sa méc dau C. konishii véi 7 lodi
s -0 '_;__!, khéc chi nhung ciing ho Hoang dan c6 ty 1€ sai khac

Hinh 1. San ph3m PCR trén gel agarose 1%. M: DNA 1 kb
plus Marker. 1: Mdu SMTQ-01

Su khac nhau giita cdc cap loai trén co s¢ phén
tich theo mo hinh Kimura 2 théng s6 (Kimura, 1980)
cling da duoc xéc dinh. Két qua phan tich da chi ra
ring 2 mdu Sa méc dau C. konishii va Sa méc trong
C. lanceolata c6 ty 1& sai khac 14 thip nhit (0,018),

16n hon, trung binh 0,028 (tr 0,025 véi loai Ch.
obtusa var. formosana dén 0,035 véi loai M.
glyptostroboides). Loai Sa moc trong C. lanceolata
6 ty 18 saj khac véi 7 loai khac chi nhung ciing ho
Hoang dan trung binh 0,028 (tr 0,023 véi loai
Cryptomeria japonica d&n 0,034 véi loai M.
glyptostroboides).

Viéc phan tich mbi quan hé di truyén trén co s& trinh
tir nucleotide ctia ving 18S-rDNA cia 9 loai trong ho
Hoang dan theo phuong phap MP d chi ra mdi quan
hé giita ching (Hinh 3). Hai nhom tién hoa cta ho
Hoang dan dd dwoc xac dinh. Nhém thir nhit gdm 2
loai Sa méc, Sa mdc trdng Cunninghamia lanceolata
va Sa mdc déu Cunnznghamia konishii. Ching c6
quan hé rét gin giii véi nhau v6i bootstrap 99% va hé
s6 sai khac nhé & mot sb nucleotide, 0,018 (Hinh 2).
Két qua nghién ciru sinh hoc phén tir nay théng nhat
véi che két qua nghién ciru ciia Lu va ddng tac gia, va
bd sung cho quan diém trude day chi dya thuan iy
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vao mot $6 dic diém hinh théi bén ngoai la gbp hai
loai nay thanh mot. Va theo nguyén tic wu tién thi
Cunninghamia konishii chi la mét thir cia loai
Cunninghamia lanceolata, var. konishii (Hayata)

Hook. var. lanceolata. Nhém thi hai gdm céc loai con
lai cia ho Hoang dan véi cac chi Sequoia,
Metasequoia, Taiwania, Cryptomeria, Chamaecyparis,
Calocedrus va Cupressus, trong d6 2 chi Sequoia va

Fujita bén canh thtt chuin C. lanceolata (Lamb.) -

Metasequoia c6 quan hé gin nhau véi bootstrap 91%.

< 18S-rDNA
Cunninghamia konishii  : .............. T TN T T O 53
Cunninghamia lanceolata : .............. I 53
T. cryptomerioides & L e e et e e e 54
Cr. Japonica = I et e e e et e e 54
Ca. dECUTTIENS ittt te ettt ettt e e e e A. 54
Se. SEMPEIVIIENS 1 ittt et e e 54
CU. MACYOCAYPA 1 e it iseteatooenanosennseenaeeeeeenassssosnssssanessnes 54
Ch. Ob. var. fOXMOSANEA © ittt i eneeneeneneenseasenaeesesesonsnesaneeeeanas 54
Me. glyptostroboides  : ..... 2 T 53
ATAGCgTATATTTAaGTTGTTGCAGTTAAAAAGCTCGTAGTTGGACCTTGGGEC
Cunninghamia konishii ¢ ............ ... .. ... Gt i i i it s e e i e e, 107
Cunninghamia 1anceOlata @ e vt tie i ieneenoenenonneeneeneanesonenenanenesasans 107
T. cryptomerioides = @ ... .. ...y ottt e e e e e e e 108
Cr. japonica Sl e e e e e e e 108
Ca. decurrens I e T o e e e e e e e e e e e Tevvnnnnn 108
Se. sempervirens = I L.l ieeiiiieeaenen N 108
CU. MacCrocarpPa ! aeieaeiaae e T o e e e e e e e e e e e e e e e 108
Ch. 0Ob. var. formMOSaANa & .ttt ittt ittt oteeeeroneensseneesenneesensenseas 108
Me. glyptostroboides @ & ... e e e e e e e e 107
GTCACGGTCGGTCCGCCTaCT GGTGTGCACTGGCCCTCACGTCcCTTCTGCCG
Cunninghamia konishii & ... ittt ittt - 161
Cunninghamia lanceolata @ ....iuiiiininnnnrinrannennenanan 2 161
T. cryptomerioides 2 ot e e e e i e e e i e 162
Cr. Japonica e e e et e e e e e e e 162
Ca. dECUIXTENS 0 ittt et ittt ettt e et e e e e 162
Se. sempervirens i ...... L Tevinn.. 162
Cu. macrocarpa Gt et e i e e e e - 162
Ch. ob. var. formosana : ..........c.ciiiiinn. Gt e e e e e e 162
Me. glyptostroboides  : ..... AC ., i e e e e Toveiniennn. Toveennnn 16l
GCgGcgtGTTCCTGGCCTTAatTGGCTGGGTC cGGTTCCGGCGCCcGTTACTTT
Cunninghamia konishidl 1 ... i e i e et e e 215
Cunninghamia 1ancCeolata & . ..uu vttt ittt ettt e it ettt e e 215
T. Cryptomeriodldes 0 et e e e e e e 216
Cr. JAPOMICa e e ettt ettt e 216
Ca. dECUIYENS 0 ittt ittt ittt e et s at e e et et ettt e e e e 216
S€. SEeMPEIVITENS & ittt ittt ettt et e et et 216
CU. MACYOCATPA 5 it ittt ittt it tm ettt st ettt an et et e e 216
Ch. Ob. var. fOormMOSaNa & ...ttt ittt it et ettt it ettt e 216
Me. glyptostroboides & ... i e e et e e, 215
GAAAAAATTAGAGTGCTCAARAGCAAGCCTACGCTCTGAATACATTAGCATGGAA
Cunninghamia konishil 1 L. e e e 269
Cunninghamia lanceolata 1 ...ttt ittt et e e 269
T. crypltomerioides 1 L e e e e e e 270
Cr. JAPONICA e e e e . 270
Ca. deCUTIENS ittt ittt ettt e e e e e e e, 270
Se. sempervirens  : ..... Tt i e e e e e i et e e e e, 270
CU. MACTOCATPA I titerase e e nnenennnn - Coue e e 270
Ch. Ob. var. fOrMOSANa I ...ttt ittt ian e, 270
Me. glyptostroboides  : ..... T 269
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Cunninghamia lanceolata
T. cryptomerioides
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Cu. macrocarpa D e e e e e e e G : 593
Ch. ob. var. fOrMOSANA I ...ttt et et e et ettt e e e R : 591
Me. glyptostroboides S, e : 588
CTGAAACTTAAAGGAATTGACGGAAGGGCACCACCAGGAGTGG AGCCTGCGGC
Cunninghamia konishii A A..... : 645
Cunninghamia LlanCeOLata &« u ittt ittt ittt ittt et ettt e e e et e e e ;645
T. cryptomerioides e L : 645
Cr. japonica e e et e e e ettt e e e et : 645
Ca. decurrens D e e e e et et e ettt et e : 645
Se. sempervirens e e e e e e e et e e e e e e e e e e : 645
Cu. macrocarpa 3 1 647
Ch. Ob. var. fOYMOSANEA I it ivut s nnaasooesonoenmaeeeeenaeeessasssesansaseaness ;645
Me. glyptostroboides S t 642
TTAATTTGACt CAACACGGGGAAACTTACCAGGTCCAGACATAGTAAGGATTGA
Cunninghamia konishii L e e e e et e e e G.vvvrnn : 699
Cunninghamia lanceoclata : . ...ttt G..G......... © 699
T. cryptomerioides e e e e e et et e e : 699
Cr. japonica S : 699
Ca. decurrens S : 699
Se. sempervirens D e e e e e e e e et e e : 698
Cu. macrocarpa D e e e et e Ao : 701
Ch. Ob. var. fOrMOSANA I .ttt ittt it ettt ettt tn e s anaeeaneeeneeanensensesas : 698
Me. glyptostroboides D e et e ettt e e e e : 696

CAGATTGAGAGCTCTTTCTTGATTCTATGGGTGGTGGTGCALtGGCccGTTCTTAG

185-rDNA>
Cunninghamia konishii to.... 703
Cunninghamia lanceolata : .... : 703

T. cryptomerioides Do.... 703
Cr. japonica : .... ¢ 703
Ca. decurrens : .... : 703
Se. sempervirens to.... 703
Cu. macrocarpa ro.... : 705
Ch. ob. var. formosana : .... : 703
Me. glyptostroboides to.... 1 700
TTGG

Hinh 2. Vi tri nucleotide khac nhau ving 18S-rDNA ctia 9 loai Hoang dan.

Bang 2. Phén trdm base (%) trong doan DNA thuéc gen 18S-rDNA chia 9 loai thudc ho Hoang dan.

Tén loai T c A G Kich thwéoc (bp)
Cunninghamia konishii 25,6 211 24,6 28,7 703
Cunninghamia lanceolata 25,6 20,8 246 29,0 703
T. cryptomerioides 25,6 21,5 23,9 29,0 703
Cr. japonica 26,2 21,1 23,8 29,0 703
Ca. decurrens 26,2 20,9 23,9 29,0 703
Se. sempervirens 26,0 21,2 23,8 29,0 703
Cu. macrocarpa 26,0 21,0 24,1 24,1 705
Ch. ob. var. formosana 26,0 21,2 23,6 29,2 703
Me. glyptostroboides 26,3 21,2 24,0 28,5 695
Trung binh 25,9 21,1 24,0 28,9 702,3
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91 I— Sequoia sempervirens
58 Metasequoia glyptostroboides

51 Taiwania cryptomerioides
&5 Cryptomeria japonica
36 Chamaecyparis ohtusa var. formosana

Calocedrus decurrens

Cupressus macrocarpa

Cunninghamia konishii

g9 |

| —
0.002

KET LUAN

Két qua phan tich mbi quan hé di truyén trén co
so trinh ty nucleotide vung 18S-rDNA cua loai Sa
moc trong Cunninghamia lanceolata nhép tr Trung
Quéc vao trdng & Tam Do va cia loai Sa méc dau
Cunninghamia konishii moc tr nhién & Nghé An véi
7 loai thudc cac chi khac trong cing ho Hoang dan
Cupressaceae theo phuong phap MP d6 cho thiy: 1.
Hai nhém tién héa cia ho d3 duoc xéc dinh, trong d6
2 loai Sa moc Cunninghamia tao thanh mot nhém
riéng; 2. Giita 2 loai Sa mdc Cunninghamia cb mbi
quan hé rit mat thiét véi nhau (bootstrap 99%) véi
hé s6 sai khac rét nho (0,018). Két qua nghién ciru
sinh hoc phan tir nay gép phén ciing c6 quan diém
cua nhiéu nha phan loai trudc day chi dua thuin tuy
vio mét sb dic diém hinh thai bén ngoai 1a nhdp
Cunninghamia  konishii ~ Hayata  vao loai
Cunninghamia lanceolata (Lamb.) Hook., coi nhu
mét tht, Cunninghamia lanceolata var. konishii
(Hayata) Fujita bén canh thir chuin Cunnznghamza
lanceolata (Lamb.) Hook. var. lanceolata.

Loi cam on: Bai bdo ndy la mét phan két qué ciia
dé tai 6.077.06 thupc Chwong trinh Nghién ciru Co
ban trong Khoa hoc Tu nhién, Viét Nam va dé tai
67-RF2 thujc Quy Nghién cieu hop tac Viét Nam -
Thuy Dién.
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CONTRIBUTION TO THE SYSTEMATIC RELATIONSHIP BETWEEN
CUNNINGHAMIA LANCEOLATA AND CUNNINGHAMIA KONISHII (CUPRESSACEAE)
IN VIETNAM BASED ON THE 18S-rDNA SEQUENCE DATA

Nguyen Thi Phuong Trang', Nguyen Minh Tam" %", Phan Ke Long', Phan Ke Loc®

!Institute of Ecology and Biological Resources, VAST
Vietnam National Museum of Nature, VAST
*University of Natural Sciences, Vietnam National University, Hanoi

SUMMARY

The systematic relationship between Cunninghamia lanceolata (Lamb.) Hook. and Cunninghamia konishii
Hayata in Vietnham was investigated by using the 18S-rDNA sequence data. DNA was extracted from young
leaves of introduced and cultivated Cunninghamia lanceolata and of native Cunninghamia konshiii. The
nucleotide sequence of 18S-rDNA was determined with 703 bp and used to analysis of phylogeny of
Cunninghamia lanceolata by MP method, together with another species of the same genus, Cunninghamia
konishii Hayata, and 7 species of another genera of the same family Cupressaceae, namely Taiwania
cryptomerioides, Chamaecyparis obtusa var. formosana, Cryptomeria japonica, Calocedrus decurrens,
Cupressus macrocarpa, Sequoia sempervirens, and Metasequoia glyptostroboides. The cladiogram has
indicated that Cunninghamia lanceolata and Cunninghamia konishii were found a cluster with bootstrap 99%
and the very low level of the sequence divergence in 18S-rDNA, 0.018. We suggest an identity hypothesis
between these two species, and recognize Cunninghamia konishii Hayata as a variety of Cuninghamia
lanceolata (Lamb.) Hook., var. konishii (Hayata) Fujita, beside the typical var., var. lanceolata.

Keywords: Cunninghamia lanceolata (Lamb.) Hook., Cunninghamia konishii Hayata, systematic relationship,
188 rDNA
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