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TOM TAT

rbeL, 12 ving gen luc fap 43 dvoc nghién ciru va chimg minh 12 mjt wong nhimg chi thi phan tir hiru hiu
nhit cho cic nghién ciu v& phén loai va phin tich mdi quan b§ di truyén & <ap 40 lon va dudt lodi. Chin lodi
ciy ho Ddu & Vaét Namm, bao gom Déu déng (Dipterocarpus tuberculatus Roxb.), Diu long (Dipterocarpus
sitrecatus Dyer), Diu it (Dipterocarpus costatus C.F.Gaertn,}, Diu song ndng (Dipferocarpus dyeri Prerre),
Cho chi (Parashorea chinensis Wang Hsi¢), Sac den (Hopea odorata Roxb.), Sac mat quy (Hopea molfissima
C.Y.Wu), Sa0 hii nam (Hopea hainanensis Metr. ¢t Chun) va Sao hén gai (Hopea hongayensis Tardieu -
Symonym Hapea chinensis Hand.-Mazz.) 83 duoe phan tich ddc diém ving gen rbcL. Ving gen rbel. dii 1376
bp d duge xic dinh trinh bing hai cip mdi dic hitu Két qua it mé trinh tr viing gen lye lap rbeL cia
chin loai trén cho thiy c6 54 vi tri sa khic nucleotide duge tim thiy, trong ¢ 46 42 vi tri mang ¥ nghia thong tin
di rmyén (Parsimony), theo d6 khmmg céch di tmyen trung binh gita bén loai trong chi Hopea 1a 0,33%,
khodng céch di h’uygn trung binh gilra cdc lodi trong eh1 Diptercarpus 14 0,55%, khoéng cdch di truyen trung
binh gita cic chi 13 1,9%. Két qua cling cho thiy chi Hopea va Parashorea chia thanh hai nhinh dgc 13p
nhung ¢6 quan hé gén giit véi nhau hon so véi chi Dipferocarpus. Trinh ty rbcl. ciia chin loa ho Diu phd bién
& Viét Nam 42 duo dang ky trén ngan hing Gen (Genbarik) voi sb hisu KM267143, KM267144, KM267145,
KM267146, KM267147, KM267148, KM267150, KM267151, KM267152 lan luot cho cac lodi Parashoren
chinensis Wang Hsie, Hopea odorate Roxb., Hopea mollissima C.Y Wu, Hopea hongayensis Tardien, Hopea
hainanensis Merr. et Chun, Dipterocarpus tuberculatus Roxb., Dipterocarpus intricatus Dyer, Dipterocarpus

dyer: Pierre, Dipterocarpus costatus C.F.Gaertn.

Tir kivba: Dipterocarpaceae, DNA luc lap, ho Ddu & Viét Nam, quan hé di truyén, rbcL.

MG PAU

Ho Diu (Dipterocarpaceac) bao gdm 17 chi véi
khoang 680 lodi chia thinh ba phén ho:
Dipterocarpoideae gém 13 chi véi khoang 600 loai
¢ khu rimg nhiét déi chau A va Malasu;
Pakaraimoideae 13 dic hitv ving cao Guaianan -
ving nhigt d6i Nam M3 va Monotaideae vdi ba chi
va 30 lodi & ving nhiét d6i chin Phi vi Nam M§
(Kajta er al., 1998). Cac chi 16n nhét trong ho Déu Ja
Shorea (khoing 250 lodi), Hopea (105 lodi),
Dipterocarpus (70 lodi) vi Vatica (65 lodi)
{Dayanandan et al,1999). Chc lods cdy ho Diu
(Dlpteroca:paceae) da 10 nén mdt ho thuc vit dic
ddo va ndi tiéng cia ving nhigr déi (Yuwa-
Amompitak et al., 2006).

C6 trén 40 loii ho Déu thudc siu chi
(Dipterocarpus, Hopea, Shorea, Parashorea, Vatica,
Anisoptera) duge tim théy & Vigt Nam {Nghia,
2005), diy héu hét nhimg loai cly ldy go ¢ gid trj
kinh té caa, dbng théi con dem lai nhiéu gis tr trong

khoa hoc vd y hoc. Tuy nhién, do khai thic qud mie
va chuyén déi myc dich st dung dit ma dién tich
nmg ndi chung va dién tich rimg <8y ho Dau 06i
tiéng d4 bi suy gidm nghiém trong. O Viét Nam, cic
lodi céy ho Dau hién chi con gip trong céc khu bae
tn d3 duge qui hoach. Theo Vién diéu tra qui hoach
rimg (1995), & tho difm nam 1959, dién tich cac
loar nimg ¢6 ciy ho Déu & Déng Nam B§ chiém 49%
dién tich todn ving, dén oim 1968 giam xudng 36%,
ndm 1982 giam con 18% va nam 1992 chi con 8%.
Xét & qui md qudc gia, tai nguyén ciy ho Diu néi
chung va & nguyén di truyén ciia timg lodi ciy ho
Déu nét 1iéng da bi suy kiét manh. ngn tai, & Viét
Nam, trong, hon 40 loa1 thuge ho Diu thi 33 loai
dang bi de doa & mirc 43 toin ¢au (Nghia, 2005).

G thyc vat, hé gen luc lap ¢ cdu triiec don b,
v loi the 1a kich thuée nho, 50 lugng ban sao lém va
di truyén dn dinh qua céc thé hé nén duoc tmg dung
lam chi thi phén tir cho céc nghién ciu phin loai va
méi quan bé di truyén (Tsumua ¢f al., 1996. Mort er
al., 2001) 83 s dung gen matX 1am chi th phén nr
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@é phan tich mé1 quan h¢ di truyén va tién héa ciia
ho La bong (Crassulaccae). Gamage ef al., (2006) da
xay dung so du hinh cay (Neighbour Jommg) mbi
quan hé di ruyén cia cac lodt mong ho Diu dua trén
gid1 trinh ¢ vimg gen fral. — raF, gen marK va gen
1rmL hay (Thalisa et a/., 2006) phan tich m&i quan hé
di truyén loai Ddu & Thai Lan sit dung trinh tw céc
ving gen IrnL-trnF va atpB-rbel.

Nhim nang cao cha[ luong cho céng tic bio
tdn cing b eung cip théng tin v& dac didm phan
tir cia mdt 56 loai ho Diu & Viét Nam, chaag téi
phin tich djc diém trinh tr ving gen rbclL cla chin
lodi ho Diu ¢ Viét Nam bao gom: Diu dong
(Dipterocarpus  tuberculatus Roxb.j, Dgu 16ng
(Dipterocarpus  imtricarus  Dyer), Dan  mit
{Dipterocarpus costatus C.F.Gaertm.), Dau song
nang (Diprerocarpus dyeri Pierre), Cho chi
{Parashorea chinensis Wang Hsie), Sao den
(Hopea odorata Roxb.), Sao miat quy {(/lopea
mollissima CY.Wu), Sao hdi nam (Hopea
hainanensis Merr. et Chun) va Sao hon gai (Hopea

Béng 1. Tén logi va dja didm thu thap chin lodr Du & Vigt Nam

Trin Thu Huong et ai,

hongayensis Tardicu). Hign nay. do mic d6 suy
gidm noi eu tri, kbu phin bé va chit heong nai sinh
cwr ciing nhu mitc d¢ kbai thac dang ngdy cduog gia
(dng, ci chin loai nay déu nam trong danh sach
nhimg loa: bl de doa cia t6 chirc Bao on thidn
nhién quéc te‘ (EUCN 2014) ¢ cdc mirc phén hang
khic nhau. K&t qud nghién ciru bd sung dir ligu di
truyén cua cic loai cdy ho Diu cua Viét Nam va da
dwoc ding ky trén ngin hang Gen thé givi.

VAT LIEU VA PHUONG PHAP NGHIEN COU

lign

Cac miu 14 hodic vé cly cla chin lodi ciy ho
Déu duge thu va bio quan trong silicagel. Méu sau
do dugce chuyén vé phong thi nghiém Sinh hoc phén
tir cha Vién Sinh thai va Tai nguyén sinh vit va duge
bio quan & i lanh sBu -76°C cho cdc phin tich
DNA. Cic mau tiéu ban clng duge thu &€ phyc vy
cho céng téc xac dinh v& mit hinh thai. Danh sach vi
dia diém thu mau dwgc the hién 6 bing 1.

_STT _ Ténkhoa hoc Tén tiéng Vigt
1 Hopea hongayensis Sao hén gat
2 Hopea hainanensis Sao hal nam
3 Hopea moliissima Sao mat quy
4 Hopea odorata Bao den
5 Dipterocarpus nincafus Dau Iang
6 Dipterocarpus castatus Dau mit
7 Dipterocarpus dyen Déu song nang
8 Oipterocarpus tubertulatus  Diu déing
e Parashorea chinensis Cha chi

Bia diém thu mAu, toa d6

Béo Ba Min, VOG Bt Tie Long, Quang Ninh 120m,
21°02'N-107°35'E

VQG Bén En, Thanh Hoa, 100m,

19°35'N-105"30°E

Khu bdo ton thién nhién Khe R3. Bae Giang, 21"09'N-
21°13E

VQG Bén En, Thanh Héa, 100m, 19°35'N-105°30°E

Khu BTTN Binh Chau-Phiwréc Blru, B Rja-Viing Tau,
100m, 10°28'N-107°35'E

VQG Bl Gia Map, Binh Phurge
130m, 10°56'N-106°53°'E

Tan Ciru, Vinh Ciru, Béng Nai 129m, 11°12N-107°09°E

VQG York Don, Budn Bon, Dak Lak 150m,12°47'N-
107°35'E

VQG Cac Pheang, Ninh Binh, 150m, 20°19'N-105°36'E

Phuong phip nghién ciru
Tdch chiét DNA téng s6 vi thibt ké cic vip mdi

Méu L4 va v6 cay duoc tach chiét theo phuong
phap CTARB cia (Doyle & Dayle, 1987) c6 cai tién
d¢é pho hop véi didu kien Viét Nam. Kiém tra a6
sach va ham lugng DNA bing do quang phé hp thu
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ke! hop voi dién di trén gel agarose 1%. DNA tdng
s6 duoc pha lodng duag cho phan img PCR & ndng
d 10 ng/ul.

Trinh ty cac cip méi duge tong hep dua theo
nghién ciru ciia Hasebe et al., (1994). Doan gen roels
dai 1400 bp duge chia thinh 2 dozd, mdi doan dii
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700 bp v dugc khuéch dai bing 2 cap mbi dic higu
khic nhau.

T3i wu vd nhdn bin gen bing phan ing PCR

Phan img nhin gen dugc thec hlen irong tong
the tich la 50pl véi cic thanh phan gbm cd: 32 pl
H20, 5 pl dém, 5 ul dNTP, 3 ul moi xudi F (30 pM),
3 ul mdi nguge R (30 pM), 1 ul DNA tong s6, 1 pl
enzyme Taq polymerase. Chu trinh nhiét dwoc thyc
hién trén may PCR system 9700 véi cic chu ky nhu
sau: bién tinh & 95°C 3 phut, sau d6 14 35 chu ky lap
lai: 95°C 30 gify; bét cap & 56°C 1 phit, kéo dai
mach ¢ 72°C 1 phut, cudi clng 1 72°C trong 10 phut
d& két thic phan {mg va giif méu & 4°C.

Sin phim PCR sau d6 duqc dién di kiém tra trén
gel agarose 1%, nhudm gel bang ethidium bromide
va chup anh trén h¢ thong may anh cé chibu dnh
sang UV.

Gidi trinh tr va xir I s ligu

Giai mi trinh ty nucleotide dwgc thuc hién h:ing
kit BigDye terminator v3.l trén may doc trinh tr
ABI 3100 Avant genetic analyzer (Appled
Biosystems). Sin phim PCR duoc tinh sach béng
Sephadex G50 (Sigma) truée kin tién hanh doc trinh
ty. Két qué trinh tw hai viing gen rbcLa va rbcLe clia
chin mu nghién ciu szu 46 duge k8t hop lai thanh
mét doan gen rbcl hoin chinh dai 1400 bp bing
phin mém Chomas-Pro va so sanh voi trinh tw gen
rbcl lod Théng dé bic tién Geobank (Taxus
chinensis AY450855.1) duge sir dung lam loai ngoai
nhém. Phin mém ClustalW (Thomson et al., 1994),
GenDoc (Nicholas et al, 1997) va MEGAS.2
(Tamura er al., 2011) dugc ding dé phin tich din
Ligu va xdy dung cdy phét sinh ching loai theo
phwong phap t6i gian (Maximum Parsi - MP),

tuong Yng & vi tri codon thi ha1 va vi tri codon thir
ba. S4 cip wong dong cao nhat nhit 13 453 xuft ién
& vi tri codon thir nhat. Ty sé trung binh cia cap Si
(dng hodn) va Sv (di hoan) 13 1,02, trong d6 ty sb
13 0,69 ¢ vi tri cedon thir ahdt, & vi tri codon thit hai
va lhnr ba lan ket 13 2,091 va 0,58. Tén sb bién déi
cao xuét hién ¢ vj tri codon thir nhit cho 4 <&n base
T-T,C-C,A-AviG-G lin luot 14 118, 101,
136 va 99. Tin s6 nay la 185, 72, 133 va 60 twong
tmg & vi tri codon thir hai va 82, 90, 108 va 170 & vi
tri codon thir ba, twong mg. Qué trinh thay thé
nucleotide xay r& rét phirc tap va thyc té khong thé
quan st du‘qc nhung cd thé xdy dung dugce cic md
hinh x4c suat kha di va udc fuong nhimg bién dbi ghi
nhén duge ¢ tim ra mé hinh gin véi thuc t& nhér.

Thanh phin AT dao djng & mirc 55,5% (cho
loii P. chinensis) déa 56,3% (6 hai lodi D. dyeri va
D. tuberculayys), trung binh [a 56%. P vér vi il
codon thir nhét, thanh phin AT dao déng trong
khodng 55,3% - 55,8%, trung binh 55,6%. Thanh
phin AT dao dng trong khoang 69,3% - 71,2%.
trung binh 70,2% & vi tri codon thir 2 va twong tu, vi
tri codou thir 3 ¢6 thinh phin AT bifo 35i tong
khoang I 41% - 43%, trung binh 42,2%.

Thanh phin base cho chin loa1 nghién cim duge
thé hién & bang 2. Cu thé, thanh phan T(U) dao dong
tir 28% (& ba lodi H. hongayensis. H mollissima, H.
odorata) dén 28,8% (¢ ba loai D. costatus, D. dyeri,
D. tuberculatus), trung binh 28,3%. Thanh phi;m C
dao déng trong khoang 19,3% (D. dyeri) dén 20,1%
(P. chinensis), trung binh 19,7%. Tuong tr, thénh
ylﬁn A dao déng & mirc 27,3% (2 loai D. intricatus,
D. costatus ) dén 28% (2 loai H hongayensis, H
moliissima), trung binh 27,7%. Thinh phén G dao
dong tr 242% (2 loat H.  hongayensis, H.
is) dén 24,4% (H. odorata, D. dyeri), tung

mirc 49 khéc biét di truyén dugc tinh todn theo mé
hinh Kimura hai tham sé.

KET QUA VA THAO LUAN

Mot doan trinh ty dai 1400 nucleotide cua gen
rbcL di dugc mai ma thanh cong & ca chin lodi
nghién ciru. Sau khi loai bo nhimg phén bi rdi & har
dau, mdt doan gen dii 1376 nucleotide cia chin lodi
he Diu ¢ Viét Nam di duge hra chon dé tién hinh
phin tich. Két qua so <anh chin loai Dau theo md
hinh Kimura ha: tham s6 trén Mega 5.2 cho thiy ¢é
54 vj tri sa1 khéac (vanable) trong 46 42 vi tri mang v
nghia théng tin di LrUyen (Parsumony). S$6 cip
nucleotide tuong ddng & vi tri 449 va 450 xuit hién

binh 24,3%.

So sanh trén co s dan liu cita cic lodi Hopea,
%t qua cho thly co wm nucleotide sai khic
(variable) & céc vi tri thir 48, 77, 170, 249, 426, 702,
1043, 1375, trong d6 ba vi i 48, 702, 1043 mang y
nghia théng tin di truyén, Khodng cach di tmyen ciia
chin leai nghién ciru dugc xay dung bing phan mém
Mega 5.2 (Bang 3}. Déi vdi cac loai trong chi Hopea
ma dai dién ¢ diy co bbn loai gbm H. hongayensis,
H. mollissima. H hainanensis, H. odorata déu cé
khoang cich di lmycn tuong d6i nhé. Khoang cich
di truyén thip nhét duge tim thiy 1a 0,1% gida hai
lodi Sao hon gai (4. hongayensis) va Sac mat quy
(H. mollissima), diéu ndy ciing hodn toin phti hop
voi cde nghién ctu vé hinh thai. Su khac biét di
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truyén giia loai Sac hai nam (K. hainanensis) va Sao
hon gai (H. hangayensis) 14 0,6%. T¥ 1€ sa1 khac di
truyén trung binh gilta cdc lodi trong chi Hopea 13
0,33%. Tuong tw, v bén loir trong chi
Dipterocarpus, két qua so sanh trén Mega 5.2 cho
thdy c6 13 nucleotide sai khac lin luot & cac vi tri s6
6,7, 14, 628, 643, 645, 646, 693, 856, 978, 1004,
1085, 1375 trong 36 ¢4 nam vi i 6 7, 646, 693,
978, 1085 mang ¥ nghia thdng tin &1 truyén (Hinh 1).

Ty 18 sai khac di truyén trung binh gilta céc loai
oghién ciru trong chi Dipterocarpus 14 0,55%, (hap
nhit 12 0,2% gita Diu lang (D. intricatus) va Diu
mit (D. costatus), 1dn nhit 1a 0,7% giita Diiu long
(D. intricatus) va Diu song nang (D dyery), gilta
Diu mit (D. costatus) va Diu déng (D
tuberculatus). Su kbéc di truyén trung binh gilta hai
chi Hopea va Diptercarpus 1 1,8%, gita cic chi
Hopea, Dipteracarpus va Parashorea 14 1,9%.

Trén ¢o s& so sanh trinh ty gen rbcL, mbi
quan hé di cba chin lodi cdy he Dau & Vigt Nam
dugc xd3y dung theo phuong phap to1 gidn (MP),

Biing 2. Thanh phin base (%) ciia chin loa nghign clu,

Trin Thu Huong et al.

lodi Théng do bic (Taxus chinensis), 6 hidu trén
Genbank AY450855.1 duge ding Jam lodi ngodi
nhém (Hinh 2).

Két qui phan tich cé gia trj bootstrap cao (hon

0%) Loi Sao hon gai (A, hongayensis) vi Sao mit
quy (H. mollissima) 6 quan hé Tht gan gii véi nhau,
v6i hé 6 tin ciy (bootstrap 92%). Két qui nghién:
ciu ciing cho thiy chi Parashorea cd quan hé gin
giii vai chi Hopea hon so voi chi Dipterocarp:
Nam 1999, Yamazaki va dong tac gis dya trén gidi
trinh tw gen matK, #rml. - tmF 42 xdy dung mdi quan,
hé di truyén cdy ho Diu & Pong Nam A, két qui choy
thiy chi Hopea 13 mt chi trong nhom Iém Shorea vk
Parashorea. Tuy nhién, nim 2006, Gamage et af., 1
x4y dumg lai so ¢4 hinh cay (Neighbour joining) méi
quan hé d truyén caa ci¢ lodi trong ho Dau dya tréy
gidi trinh tw vang gen wraL - traF, gen matK va gen
trnL cdc lodi trong ho Dipteracarpaceae, két qua cho
théy Hopea la mdt chi dc Iap voi Parashorea vi
Shorea. Nghién ciru ndy cla ching toi dbng nhit véi
két qua nghién ciru cia (Gamage, 2006).

Loai TW) [] A G Téng
H.hongayensis 28.0 198 280 242 1376.0
H.moliissima 280 19.7 284 243 1376.0
H.hainanensis 281 198 279 242 1376.0
H.odorata 280 197 219 244 1376.0
D.intricatus 28.7 197 273 243 1376.0
D.costatus 288 19.6 273 243 1376.0
D.dyen 288 19.3 275 244 1376.0
D.tubsrculatus 288 194 275 24.3 1376.0
P.chinensis 28.1 201 275 243 1376.0
Trung binh 283 19.7 217 243 1376.0
io 20 30
* * *
o-He! e
drH= R e e e e

'H.hongayensis' g CTATARTIC CTGCACAGG]

‘H.mollisaima’ o144 - -l B

'H.hainanensis' .[{G.. R E

'H.odorata* J-|4&- e o R

‘D.intricatus* dallg. T. G4G {GTT.[F6CTGCT]AT . Ad.|40G . CETCT .

'D.costatus’ qndg. 4T 608 {GTT. TGCTECTYQAT . AQ.|G]G . CGTCT .+

'D.dyeri® 4-[48- oJfT . 6G.|{GTT-TGCTGCTC . TCAQ. GGG . CGTCTE

'D.tuberculatus’ CJG. IT. G.[{GTT.TGCTE.TA.T.ACL|G]G. CGTCT .

'P.chinenais’ |q .AGQQTGT .CTGCTGC. Gd. CCETCTS

Hinh 1. Vi tri pucleotide sai khac clia chin loai ho DAu nghidn ciru.
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Bang 3. Khodng cach di truyén gitra chin ciip loél nghién ciru.

[ 1 2 3 4 5 [ 7 8 g

1. H.hongayensi:
2. H.mollissima 0.001 i |
3. H.hainanensis]| 0006 0.005] I |
4. H.odorata 0003 0002] 0.003 ] oo
5. D.ntriatus 0029 0030 0.031 0029 N R
6. D.costatus o028 0028 opsgl oozs pooz | | T
7. D.dyeii 0026 0.025| 0.026] 0024 0007 0008 o
9. D.ibercuatud 0.027] D0.027] 0028 0027 00D5 0007 0005 i
9. P.phinensis 0.024) 0023 0.024 00221 0.018, 0.020] 0019\ []I321|

gz H.hongayensis

100 H.mollissima

H hainanensis
80! H.odorata
P.chinensis
D.dyes
D tuberculatus
B Dinticats
8110 costatus
Taxus chinensis rbel AY450855.1
0.02

Hinh 2. So' d& médi quan hg di truy&n ciia chin leai ho DAu & Vigt Nam (theo phirong phép tP)

KET LUAN VA KIEN NGHI chin loii ho Diu & Viét Nam da dwgc xay dung. Két
quéi cho thdy cac lodi thudc chi Hopea vi

Parashorea cé quan h¢ @in giii v6i nhau hon so véi

Gen rbel [a chi thi phan tr hiru higu trong phén
tich tién hoa va phin loa1. Két qua ughién ciru 83 xdc
dinh dugc dic diém phén tix ving gen rbel. cia chin
lodi ho Déu & Viét Nam. Méi quan hé di treyén cia

céc lodi trong chi Dipterocarpus. Nghién eiu cling
cho thiy cac lodi trong chi Dipterocarpus ¢6 phén bo
khi phire tap vén cac mixe d sai khdc di truyén kha
chénh léch. Trinh tw gen rbel cia chin loai ho Diu &
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Viét Nam dd duge céng bb trén Genbank. Két qui
cua nghlan ciru gop phin bd sung oo s 4 ligu vé di
truyén cho cic lodi cay Viét Nam néi chung ciing
nhu cho ho Diu & Viét Nam néi riéng.

L¥i cdm om: Nghién ciru néy duge thiec hign voi s
hé trg kink phi tie te Quy phdt trién khoa hoc va
cdong nghé quéc gia Viét Nam (Nafosted - md so 106-
NN 06-2013.08), fir dé rii hd trg cdn b tré cia Vxen

Sinh théi va Tar nguyén Sink vér (md 56
IEBR CBT.TS01/14).
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rbeL GENE OF SOME DIPTEROCARP

Tran Thu Huong:, Nguyen Minh Duc, Nguyen Van Sinh, Nguyen Thi Phueng Trang

Institute of Ecology and Biological Resources, VAST

SUMMARY

The rbeL chloroplast DNA region has been introduced as 2 one of best DNA marker for the study on

and genetic

of species and sub-species levcl Nine Dipterocarp species in Vietnam

including  Dip: rpus

Roxb., Dip

pi Dyer, Dipterocarpus costatus
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C.F.Gaertn,, Dipterocarpus dyeri Piere, Parashorea chinensis Wang Hsie, Hopea odorata Roxb., Hopea
mollissima C.Y Wy, Hopeu hainanensis Mert. ¢t Chun, and Hopea hongayensis Tardieu (Synohym Hopea
chinensis Hand.-Mazz.) were analysed based on rbcL characteristic sequence. A DNA region of chlotoplast
rbcL gene with 1376bp 1n length was sequenced using two pait of specific primers. Total 54 different
nucleotide positions with 42 parsumony informative positions were found. The average of generic distance
withun Hopea and Dipterocarpus genus are 0,33% and 0,55%, respectively. The average of genenc distance
between Hopea, Dipterocarpus and Parashorea genus is 1,9%. Our result showed Hopea and Parashorea are
two difference clades but they have more close relationship than Dipterocarpus genus The rbel sequences Lf
mine Dipterocarp species in Vietnam were submutted on the Genbank with accession numbers are KM267143,
KM267144, KM267145, KM267146, KM267147, KM267148, KM267150, KM267151, KM267152 for
Parashorea chenensis Wang Hsie, Hopea odorata Roxb., Hopea mollissima CY.Wu, Hopen
hongayensis Tardieu, Hopea hainanensis Merr et Chun, Diprerocarpus tuberculatus Roxb., Dipterocarpus
intricatus Dyer, Dipterocarpus dyeri Pretre, Dipterocarpus costatus C F.Gaertn., respectively.

2y hloroplast DNA, Dipl 7 family Dip P in Wietnam, rbcl, genetic
relatronship
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