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VI TRI PHAN LOAI CUA SA MQC
(CUNNINGHAMIA LANCEOLATA (Lamb.) Hook., 1827)

NGUYEN THI PHUONG TRANG, NGUYEN VAN SINH

Vién Sinh thdi va Tai nguyén sinh vdt

TRUONG NAM HAI

Vién Céng nghé Sinh hoc

PHAN KE LOC

Truong Dai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Ha Noi

NGUYEN MINH TAM
Bdo tang Thién nhién Viét Nam

Sa moc (Cunninghamia lanceolata (Lamb.) Hook., 1827) 1a cay gd thudng xanh, cao dén
30-35m Vvé6i dudng kinh dén 0,7-0,9m, moc & d6 cao 100-1500m trén mét bién, trung sinh, sinh
truong nhanh trén dat con tang day va am, do riolits, phién sét va mot s6 loai da khac phong hoa
ra. L4 ¥p theo mot mit phang ngang, cimg, dai, dai 3 -7cm, ©ng 3-4mm, hinh di, ¢ 6 chop
nhon, mép ring cua, cong xudng dudi véi mot dai 16 khi mau tring tring & mat dudi 1a. Hoa
duc xép cum 15-20 céi, hinh t thanh dudi séc & ngon, xép thanh nhom 5 -6 cai mdt. Hoa cai
hinh trimg, don hay cum lai. Non dai 3-4cm, rong 3cm & gbc, vy co ring, co chop Hnh tam
giéc, tan cung thanh mii thon. Hat hinh trai xoan, c6 canh hep.

Loai nay & nudce ta ¢d 2 dang: mot dang moc ty nhién va mot dang dugc nhap tir Trung
Qudc vao trong nhiéu & nudc ta trong vai nim try lai day. Theo mot sd quan diém phan loai
trudc day hai dang nay dugc coi la hai loai khac nhau: dang moc tu nhién c6 tén khoa hoc la
Cunninghamia konishii Hayata, 1908; ding nhap tir Trung Qudc vé trong c6 tén khoa hoc 1a
Cunninghamia lanceolata (Lamb.) Hook., 1827. Tuy nhién theo mot s6 nghién ciru dwa vao dic
diém di truyén gan day loai Cunninghamia konishii Hayata duoc nhap vao loai Cunninghamia
lanceolata (Lamb.) Hook., coi n6 éhnhu mot thir, Cunninghamia lanceolata var. konishii
(Hayata) bén canh thir chuan Cunninghamia lanceolata (Lamb.) Hook. var. lanceolata. Nhu vay
hién nay chi Sa moc chi co 1 loai duy nhat 1a Cunninghamia lanceolata (Lamb.) Hook.

Theo céc tai liéu nghién ciru trude day (Cay co Viét Nam ciia Pham Hoang Ho, 1999; Danh
luc cay thube Viét Nam, 2001 va Danh luc céac loai thuc vat Viét Nam - Tap I, 2001 cua Trung
tam Nghién @ru Tai nguyén va Moi trudng; ...) thi Sa méc dwoc xép vao ho But moc
(Taxodiaceae). Ho nay c6 10 chi bao gom Bach tasmania (Athrotaxis), Liéu sam (Cryptomeria),
Sa mdc (Cunninghamia), Thay tung (Glyptostrobus), Thiy sam (Metasequoia), Théng du nhat
(Sciadopitys), Hing sam bic my (Sequoia), Gr sam (Sequoiadendron), Bach tan dai loan
(Taiwania) va Bt moc ( Taxodium). Tuy nhién, cic nghiénie gan day chi ra rang ho
Taxodiaceae (ngoai trir chi Sciadopitys) khong c6 khac biét vai ho Hoang dan (Cupressaceae) &
bt ky diém dic trung dang ké nao, vi vdy di c6 goi y nhiap chung Taxodiaceae vao ho
Cupressaceae.

Trong bao céo nay ching t6i tén hanh giai ma trinh tu gen 18S ctia Sa mdc va mot s6 loai
khéc bao gm: Bach xa nh da voi (Calocedrus rupestris), Hoang dan hitu lién (Cupressus
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tonkinensis), Po mu (Fokienia hodginsii) va Bach vang (Xanthocyparis vietnamensis), cac trinh
tu nay da duoc ding ky trén Ngan hang gen i ma hiéu lan luot 1a: EU273292 (Sa mdc),
EU273293 (Bach vang), EU273294 (Bach xanh da vo6i), EU273295 (Po mu), EU273296
(Hoang dan hitu lién).

I. PHUONG PHAP NGHIEN CUU

Déi twong nghién ciru

béi tuong nghién cuu la mau 14 cua 5 loai Sa moc, Po mu, Hoang dan hiru lién, Bach xanh
da voi, Bach vang thu tai cac tinh cua Viét Nam (Bang 1).

Bdng 1

Pia diém thu miu va s6 hiéu trinh tw gen 18S di dwoc diing ky trén Genbank

S6 hi¢u da ding

Tén loai Tén tiéng Viét Noi thu miu ky trén Ngan
hang gen
L - Rurng thtr sinh Thai An
Fokienia hodginsii Po mu Quan Ba-Ha Giang EU273295
Cunninghamia lanceolata Sa mdc tréng Rimg thir sinh Tay Son EU273292

Ky Son - Nghé An
Hoang dan Hu | Khu vuon trong Hitu Lién

Cupressus tonkinensis lién Hitu Liing - Lang Son EU273296
L . . 5 Khu BTTN Bat Pai Son

Xanthocyparis vietnamensis Bach vang Quén Ba - Ha Giang EU273293

Calocedrus rupestris Bach xanh da voi Khu BTTN Bat Dai Son EU273294

Quén Ba - Ha Giang

Tach ADN ng sé: mau l4 tuoi duoc nghién trong nitrogen 16ng (-196°C) thanh dang bot
min, lay 100mg bot dé tach ADN bang Dneasy plant mini kit (Qiagen, Pirc). Ving gen 18S c6
chidu dai 1800bp dugc chia thanh 3 doan c6 kich thudc twong tmg 1a: 500bp, 600bp va 700bp.
Céc doan nay dugc khuéch dai bing PCR v6i cip modi didc hiéu thiét ké trén co s6 trinh tu gen
18S -rDNA cua céc loai trong ho Hoang dan, tuong ung nhu sau:

18S-500R: 5°-G TTT AAG TTT CAG CCT TGC GAC-3’ (ddo nguoc), 18S-700F: 5’-CCT
TCT GAG AAA TCA GAG TGT TTG-3’ va 18S-700R: 5°’-CTT CTC CTT CCT CTA AAT
GAT AAG-3’ va 185-600F: 5-TCA AAG ATT AAG CCA TGC ATG TCT-3’ va 18S-600R:
5-TACGAGCTTTTT AAC TGC AAC AAC

Bang 2
Danh sach trinh tw cac loai trén Ngan hang gen dwoc sir dung trong nghién ciru
TT Tén khoa hoc Ma hiéu trén Genbank Tham khao
1. | Calocedrus decurrens D85293 (Chaw et al., 1997)
2. | Juniperus chinensis D38243 (Chaw et al., 1995)
3. | Metasequoia glyptostroboides L00970 (Savard et al., 1994)
4. | Taiwania cryptomerioides D38250 (Chaw et al., 1995)
5. | Taxodium mucronatum EF053176 (Wang Q. et al., 2006)
6. | Pinus elliottii AF051798 (Graham et al., 1996)
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Chu trinh phéan tng PCR: 96°C 2 phut; 35 chu ki @m: 96°C 30 gidy, 56°C 25 gidy, 72°C
40 giay; 72°C 5 phit. San phim PCR duoc dién di trén gel agarose 1,5% va tinh sach bang
Qiaquick gel extraction kit (Q1agen Puc). San pham nay dugc st dung lam khuén cho phan
{rng giai trinh tu tryc tiép véi cac moi F, st dung BigDye terminator cycler v3.1 va doc két qua
trén hé thdng ABI 3100 Avant Genetic Analyzer (Applied Biosystems, My).

_ Phan tich sé ligu: Cac trinh ty ADN duoc phén tich va so sanh véi mét s6 trinh tu tuong
dong cua céc loai thuoc ho But moc va Hoang dan, trinh tu cua loai Pinus elliottii la tham chiéu
ngoai nhdm (Bang 2), st dung c&c phan mém ClustalwW, PAUP v4.0 va MrBayes v3.1.2.

I1. KET QUA NGHIEN CUU

San pham PCR khuéch dai cac doan ADN 500 bp, 600 bp, 700 bp cua 5 loai (Po mu, Sa
moc, Hoang dan hitu lién, Bach vang, Bach xanh da voi) duoc dién di trén gel agarose, két qua
cho thay ching co cung kich thude dung nhu dy kién khi so sanh véi thang chuan kich thudc
phén tir ADN 100bp ladder (Invitrogen, My) (Hinh 1).

M 1 2 3 45 M 1

Hinh 1: Anh dién di san phdm PCR

Ghi chud: A: Poan ADN c6 kich thudce 500 bp, B: Poan ADN c¢6 kich thudce 600 bp, C: Poan ADN c6 kich
thudce 700 bp, M: Marker 100bp, 1: Po mu, 2: Sa moc, 3: Hoang dan hiru lién, 4: Bach vang, 5: Bach xanh da véi.

Bdng 3
Céc vi tri da hinh mang thong tin parsimony
111|121 |1f1)1{212]|21(2)1
Vi tri 419 ; 5 Z : 2 i g 2 ; 0[{0(0|3|3|3|4|4|4|5|6]|6
nucleotide | 7 | 6 slalslelol2lsl7ls 6|18|9|2|2|2|1|2|4|5|0]2
51919718992 |3]|2|5|1
Tcryptomericides | C |A|C|C|T|A|C|C|T|C|C|G|A|C|G|T|T|C|T|C|C|A|C
C. decurrens T TITIA[T|[T|T]|.]|. T|C|C|T|C|T
Mglyptostroboides | T | . T C|T|T . T|C|C|T]|.
F. hodginsii T|G|T T T G T T|C|T .
C. lanceolata T . ] T . |G
C. tonkinensis G T|T T|T . |A|T|C|C|T|C|T|T|G|G
X.vietnamensis | T T|T T|T A|l.|A|T|C|C|T|C|T|T G
C. rupestris T TITIA|T|T|T T|.|A|G T|IC|C|T|C|T .
P. elliottii .| G T T T . Al . T
T.mucronatum | T | . (.| .| .| . |T|.|C|.|.|.|.|.|T|C|C|T|.]|.1].1].].
J. chinensis T|.|T|T|.|T|(T}{.|.|.|.-|.]-|.|T|.|]C|T|C|T|.|.|G
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Céc san pham PCR nay sau d6 dugc giai trinh ty va két hop véi nhau tao thanh 1 gen 18S hoan
chinh c6 chiéu dai 1700 bp va dwoc so sanh véi 5 loai khac trong ho Hoang dan va But moc, loai
thdng Pinus elliottii 1a loai ngoai nhém duoc dung 1am tham chiéu.

Két qua so séanh gen 18S cuia 5 loai nghién ciu véi 6 loai khéc (Bang 2) (s ligu lay tir Ngan
hang gen) dwoc biéu hién & Bang 3, két qua tong hop khoang céach di truyén dugc thé hién & Bang 4,
két qua phan tich mdi quan hé di truyén caa cac loai nghién ctru dugc thé hién & Hinh 2.

Két qua phén tich mdi quan hé di truyén cta 11 loai nghién ctiru gdm 5 loai thudc ho Hoang dan
(Po mu - Fokienia hodginsii, Boch xanh d4 voi - Calocedrus rupestris, Bach vang - Xanthocyparis
vietnamensis, Hoang dan hiru lién - Cupressus tonkinensis, BUt tung - Juniperus chinensis), 4 loai
thuéc ho But moc (Bach tan dai loan - Taiwania cryptomerioides, Thiy sam - Metasequoia
glyptostroboides, Sa moc - Cunninghamia lanceolata, But moc - Taxodium mucronatum) va 1 loai
ngoai nhém la théng Pinus elliottii cho thiy loai ngoai nhém co cach biét di truyén khac xa véi cac
loai con | ai ding nhu dy kién.

Céc loai con lai c6 mbi quan hé kha gan giii voi nhau, sy cach biét nhau vé khoang cach di
truyén khong qua 16n dé co thé phan biét dén mirc khac ho, cu thé 1a khoang cach di truy én ciia Sa
moc (Cunninghamia lanceolata) so Wi Taiwania cryptomerioides la 0,015, wi C. decurrens la
0,018, v4i Metasequoia glyptostroboides la 0,016, véi Fokienia hodginshii la 0,026, v&i Cupressus
tonkinensis la 0,036, wi X. vietnamensis la 0,025, @i Taxodium mucronatum la 0,015, i
Juniperus chinensis 12 0,017, trong khi so véi thong (Pinus elliottii) thi khoang cach di truyén 16n
hon hin (0,067). Viing gen dugc so sanh co chidu dai 1635 bp, c¢o 184 vi tri da hinh, trong d6 23 vi
tri bién ddi mang thong tin parsimony. Chi sé da dang nucleotide 7 = 0,024.

Bang 4
Ma tran khoing cach di truyén theo mé hinh Kimura 2 tham s6 véi phan phdi Gamma
1 | T. cryptomerioides | 1 2 3 4 5 6 7 8 9 10
2 | C.decurrens 0.014
3 | M. glyptostroboides 0.012 | 0.010
4 F. hodginshii 0.021 | 0.018 | 0.018
5 | C. lanceolata 0.015 | 0.018 | 0.016 | 0.026
6 | C.tonkinensis 0.031 | 0.023 | 0.028 | 0.036 | 0.036
7 | X.vietnamensis 0.020 | 0.011 | 0.016 | 0.024 | 0.025 | 0.025
8 | C. rupestris 0.023 | 0.012 | 0.018 | 0.022 | 0.028 | 0.033 | 0.018
9 P. elliottii 0.057 | 0.063 | 0.058 | 0.070 | 0.067 | 0.084 | 0.069 | 0.073
10 | T. mucronatum 0.010 | 0.008 | 0.005 | 0.018 | 0.015 | 0.027 | 0.014 | 0.018 | 0.060
11 | J. chinensis 0.012 | 0.005 | 0.010 | 0.016 | 0.017 | 0.022 | 0.010 | 0.014 | 0.061 | 0.008
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Cupressus tonkinensis

Xanthoayparis vienamensis
Juniperus chinensis

Calocedrus deciuirens

Cirupestris

Folienia hodginsii
Metasequoia ghptostroboides

Taxodium maucronatum

Cumninghamia lanceolata

Taiwvania crypitomerioides

Pinus elliottii

—
0.005

Hinh 2: Cay phét sinh chiing loai Maximum Likelihood (logL = -3454.17), s6 & cac gbc 1a

gia tri bootstrap (%) véi 1000 ln Iy lai miu

M hinh thich hop nhat dugc lua chon 13 m6 hinh Kimura 2 tham s6 voi phan phdi Gamma

(BIC =7111.402, AlCc = 6948.100, InL = -3453.024, vy =0.33, R =1.37, A= 0.250, T = 0.250,
C =0.250, G = 0.250).

Tir cac két qua trén ta thiy 13 rang loai Sa moc cung véi mot sé loai khac thude ho But moc

khong hé co cach biét di truyén 16n so véi cac loai thude ho Hoang dan, vi vy viée xép Sa moc
vao ho Hoang dan 1a hoan toan ¢ co so.

I1l. KET LUAN

Két qua phan tich mdi quan hé di truyén trén co sé giai ma trinh tu gen 18S-rDNA cia Sa

mdc va 4 loai khac thudc ho Hoang dan cho thidy Sa mdc c6 quan hé di truyén gan giii véi cac

loai thudc ho Hoang dan, khoang cach di truyén giita cac loai nay v6i nhau 14 rat nho. Két qua
nghién ctru ndy ung ho quan diém phan loai nhap Sa moc vao ho Hoang dan.
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TAXONOMIC POSITION OF
CUNNINGHAMIA LANCEOLATA (Lamb.) Hook., 1827

NGUYEN THI PHUONG TRANG, NGUYEN VAN SINH,
TRUONG NAM HAI, PHAN KE LOC,NGUYEN MINH TAM

SUMMARY

Cunninghamia lanceolata species belongs to Cunninghamia genus which is listed to
Taxodiaceae family. The taxonomic position of Cunninghamia lanceolata species was
investigated by using the 18s-rDNA sequence data. DNA was extracted from leaves of
Cunninghamia lanceolata species and 4 other species in Cupressaceae family, including:
Calocedrus rupestris, Xanthocyparis viethamensis, Cupressus tonkinensis and Fokienia
hodginsii. The nucleotide sequence of 18s-rDNA was determined with 1700bp and used in
analysis of phylogeny of Cunninghamia lanceolata species and 4 above mentioned species by
MP method, together with 6 other species namely: Calocedrus decurrens, Juniperus chinensis,
Metasequoia glyptostroboides, Taiwania cryptomerioides, Taxodium mucronatum and Pinus
elliottii. The genetic distance table and cladiogram have indicated that Cunninghamia
lanceolata species and other species of Taxodiaceae family have close genetic relationship with
the species of Cupressaceae family. We suggest that Cunninghamia lanceolata species should
be listed to Cupressaceae family.
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