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NGHIEN ClTU DA DANG DI TRUYEN CAY DAU N L T ^ C {DIPTEROCARPACEAE 
ALATUS) 

Quach Thi Lien', Nguyin Hoang Ngh^a^ Nguyin Dire Thanh' 

' Viin Cdng nghi sinh hgc, Viin Khoa hgc vd Cdng nghi Viet Nam 
Vien Khoa hgc Ldm nghiip Viet Nam, Bd Ndng nghiip vd Phdt triin ndng thdn 

TOM TAT 

Da hinh DNA luc lap da dupc ghi nhan ttong nhiSu nghien ciiu hen quan toi qua trinh tien hoa phan tit cua 
genome luc lap d oac loai thuc vat bac cao. Cac dac dilm tidn hoa phan tir nay tta nen hiiu ich cho cac nghien 
ciiu d cap dp loai va dudi loai ve da dang di tmyen, xac dinh mdi quan he dia ly. Trong nghien ciiu nay, cac chi 
thi SSR va SSR luc lap (cpSSR - chloroplast simple sequence repeat) dupc sit dung dl phan tich muc dp da 
dang di tmyen ciia 30 mau Dau nudc thu tit cac xuat xii khac nhau. Kit qua chi ra ring, tir cac phan iing cua 5 
cap moi cpSSR vdi 30 mau Dau nuac cho 7 allele da hinh ttong tong s6 10 allele nhan dupc, ty le da hinh cua 
cac cap moi dao dpng tir 0 den 100%. Va tit cac phan iing cua 6 cap mdi SSR vai 30 mlu Dau nuac cho 9 
allele da hinh ttong tong so 12 allele, ty le da hinh ciing dao_dong tir 0 din 100%. Mot s6 mau Dau nudc co 
cung xuat xii co miic dp tuang dong di tmyen cao. Tuy nhien, mot so mau Dau nuac khac co cung xuat xix 
nhung cd miic dp quan he di truyen thap. Ngupe lai, mpt so mau khac nhau ve nguon goc lai co miic dp quan 
he di tmyen cao. Day cd the la ket qua ciia sy di chuyen cac mau Dau nuac tit vimg dia ly nay sang viing dia ly 
khac ttong qua trinh phuc hoi va ttong mai. Tren cd sd phan tich UPGMA cua cac cap moi cpSSR va SSR lap 
bieu do quan he di truyen co the chia cac mau Dau nudc thatih hai nhom ldn. ISJhom I chi gom 4 mau Dau nudc 
DNI, DN2, DN3 va DN4 (Gia Lai, Ninh Thuan) vdi miic dp ttrong ddng di tmyin cao (0,86 - 1,00). Nhom II 
gom hau het cac mau Dau nudc con lai. Mau Dau nudc DN27 (xuat xit ttr Yokdon-Dak Lak) nam tach biet vdi 
ca hai nhom va miic dp quan he di tmyen thap. Ket qua nghien cim nay co the lam ca so cho sy phat trien cac 
phuang hudng bao ton cay Dau nudc. 

Tie khoa: Bdo ton, cdy Ddu nuac, da dgng di truyen, SSR, SSR luc lap 

MCJDAU 

Cac cay hp Dau (Dipterocarpaceae) gdm nhiing 
Idai cay gd ldn cd gia tri kinh te dang chiem thi phan 
ldn tren thi tradng gd the gidi. Cac cay hp Dau da 
tao nen mpt hp thye vat doc dao va ndi tieng nhat 
cua viing nhiet ddi. 

Dac biet, ddi vdi cay Dau nudc 
{Dipterocarpaceae alatus), gd Dau nudc sit dyng 
nhilu ttong cdng nghiep va xay dyng nhu lam cpt, 
van, d l gia dung, che bien van ep, van san. Nhua 
chiet xuat tir Dau nudc dimg ttong cong nghiep san 
xuat som, vecni va som mai; tinh dau dupc dung lam 
chat dinh huomg frong nudc hoa. Nhya ciia cay Dau 
nudc cdn dupc dung lam chat chdng tham vd thuyen 
(Nguyin Hoang Nghia, 2005). 

Vai khoang 580 loai nam frong 15 chi, cay hp 
Diu dupc phan b l chii ylu a khu vuc Dong nam A 
(Asbton, 1982; hhtp://vi.wikipedia.org/wiki/ 
Dipterocarpaceae). Tuy nhien, d nudc ta, cay Diu 
nudc chi cdn gap nhilu trong cac khu bao t in da 

dupc quy hoach vi frong nhiing nam vita qua do 
chien franh tan pha, nan chat pha rimg, khai thae qua 
mite, ma dien tich rimg hdn giac cay hp Dau ndi 
chung va cay Dau nudc ndi rieng da suy giam 
nghiem frpng. Vai tinh frang khai pha nhu hien nay 
thi nhieu rimg Dau cdn lai se bien mat. Theo Nguyen 
Duy Chuyen va Ngo An (1995), Vien Dieu fra quy 
hoach cay rimg, d thdi diem nam 1959, dien tich cac 
loai cay rimg cd cay hp Dau a Dong Nam Bp chiem 
49% dien tich toan viing, den nam 1968 da giam 
xudng cdn 36%), nam 1982 giam cdn 18% va nam 
1992 chi cdn 8%. Xet d quy md qudc gia, tai nguyen 
di trayen cua loai cay nay da bi suy kiet manh. Do 
vay, viec bao tdn cac cay bp Dau ndi chung va cay 
Dau nudc ndi rieng la rat cap thiet. De dua ra nhirng 
phuomg hudmg tdi uu trong cdng tac bao tdn, viec 
nghien cuu muc dp da dang di trayen ve ngudn gen 
cay Dau nuac bet siic cap bach. 

Ngay nay, cimg vdi sy ra ddi cua cac ky thuat 
chi thi phan tit, tit nhiing nam 1980 da dem den 
nhiing sy tien bd d tat ca cac ITnh vyc cua sinh hpc 
bien dai, frong do chi thi phan tit ddng vai trd ngay 
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cang quan frpng frong nghien ciiu da dang di ttiiyin, 
su phat sinh chiing loai, su tiln hda giiia cac loai va 
cac gilng (Nguyin Diic Thanh, 1999). Dac biet, da 
hinh DNA luc lap da dupc ghi nhan trong nhieu 
nghien cim lien quan tdi qua trinh tiln hda phan tit 
ciia genome lyc lap d cac Icai thye vat bac cao. Uu 
dilm ciia no so vdi DNA nhan la tinh bao thu cao 
ttong thien nhien, cd kich thuoc nhd va tan so dot 
biln thip hom nhilu DNA nhan (Verdramin et al, 
1996; Weising et al, 1999). Cac dac dilm tiln hda 
phan tti nay ttd nen hiiu ich cho cac nghien cim d 
cip dp loai va dudi loai ve da dang di tmyen, xac 
dinb mli quan he dia ly. Nghien ciiu nay sir dyng cac 
chi thi SSR luc lap (cpSSR - chloroplast simple 
sequence repeat) va SSR de phan tich miic dp da 
dang di trayin cua cac cay Dau nuac tit cac xuat xii 
khac nhau. Tir do dua ra nhiing dinh hudmg bao tdn 
ngudn gen cay Dau nudc thich hop. 

VAT LIEU VA PHUONG PHAP 

Vat lieu 

Ba muai mau la Dau nudc thu thap tit cac xuat 

xii khac nhau (Phii Yen, Ding Nai, Ba Ria - Viing 
Tau - Vung Tau, Dak Lak, Ninh Thu^n) do Vien 
Khoa hpc Lam nghiep Viet Nam cung cap (Bang 1). 
Mli mlu gdm 5 - 7 g la cua mpt cay. 

Nam mli cpSSR va 6 mli SSR sit dung trong 
nghien ciiu da dang di ttuyin cay Dau nudc dupc 
cung cap bdi hang Fermentas, Diic (Bang 2) theo 
trinh tu da cdng bl (Cho et al, 2000; Lee et al, 
2004). 

Phuong phap 

Phuomg phap tach chiet DNA genome dupc tien 
hanh theo Saghai Maroof va ddng tac gia (1994). 

Ky thuat PCR vdi cac mli cpSSR va SSR; Phan 
ling PCR ciia DNA genome cua cac cay Dau nudc tir 
cac xuit xii khac nhau vdi cac mdi cpSSR va SSR 
dupc tiln hanh vdi tdng the tich la 25 pl/mau gdm 
DNA genome (20 ng); mli (10 ng); dNTP (100 mM); 
MgCl2 (2 mM); 0,5 dom vi Taq polymerase. San pham 
PCR dupc kilm tta su da hinh tten gel agarose 1% va 
gel polyacrylamide 5%. Phan tich sd lieu bang phan 
mim NTSYS-pc. Vesion 2.0 (Rohlf, 1993). 

Bang 1. Danh sach miu Dau nuac ty cac xuat xu. 

STT Ki hieu Xuat xii STT Ki hieu Xuat xii 

1 

2 

3 

4 

5 

6 

DNI 

DN2 

DN3 

DN4 

DN5 

DN6 

10 

DN7 

DNS 

DN9 

DN10 

11 

12 

13 

14 

15 

DN11 

DN12 

DN13 

DN14 

DN15 

Krong Pa - Gia Lai 16 

Ngoan h/luc 1 - Ninh Thuan 17 

Ngoan IVIuc 2 - Ninh Thuan 18 

Ngoan Muc 3 - Ninh Thuan 19 

Ngoan Muc 4 - Ninh Thuan 20 

Cat Tien 1 - Ddng Nai 21 

Cat Tien 2 - Dong Nai 22 

Cat Tien 3 - Ddng Nai 23 

Cat Tien 4 - Ddng Nai 24 

Cat Tien 5 - Ddng Nai 25 

Dat Do - Ba Ria - Vung Tau 26 

An Ngai - Ba Ria - Vung Tau 27 

Binh Chau 1 - Ba Ria - Vung Tau 28 

Binh Chau 2 - Ba Rja - Vung Tau 29 

Binh Chau 3 - Ba Rja - Vung Tau 30 

DN16 

DN17 

DN18 

DN19 

DN20 

DN21 

DN22 

DN23 

DN24 

DN25 

DN26 

DN27 

DN28 

DN29 

DN30 

Phil Yen 1 

Phil Yen 2 

Phil Yen 3 

Phil Yen 4 

Phil Yen 5 

Xuan San 1 - Ba Ria -
Vung Tau 

Xuan San 2 - Ba Ria -
Vung Tau 

Xuan San 3 - Ba Ria -
Vung Tau 

Xuan San 4 - Ba Ria -
Vung Tau 

Xuan San 5- Ba Ria -
Vung Tau 

Yokdon 1 - Dak Lak 

Yokdon 2 - Dak Lak 

Yokdon 3 - Dak Lak 

Yokdon 4 - Dak Lak 

Yokdon 5 - Dak LSk 

Ghi chu: Ky hieu 30 mlu Dau nuac danh so theo thy ty tu 1 - 30 duac sii dung trong cac hinh anh minh hpa a phan ket qua. 
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Bang 2. Kich thuac mii cpSSR va SSR. 

STT Moi 
CpSSR 

Kich thu6c (bp) STT Moi 
Rct1 
Rct2 
Rct4 
Ret? 
Rets 

103 
122 
128 
126 
131 

6 
7 
8 
9 
10 
11 

SSR 

Kich thud'c (bp) 

Hbi019 
Hbi161 
Hbi221 
Hbi204 
Hbi247 
Hbi316 

99-
110 
178 
100 
131 
165 

123 
-128 
-187 
-142 
-145 
-198 

KET QUA VA THAO LUAN 

Phan tich da hinh di truyen DNA cac mau Diu 
nudc 

Trong nghien ciiu, sit dyng cac chi tbi SSR dya 
tren cac cap mdi dac hieu de nhan cac phan doan 
trinh ty SSR. Sy thay ddi cac allele xay ra d locus 
SSR la ket qua ciia sy thay ddi sd lan lap lai ciia cac 
dom vi mdt each ngau nhien. Sy khac nhau ve dp dai 
d locus SSR dupc phat hien bdi sy nhan DNA nhd 
PCR dung cac cap mdi cd frinh ty bd sung vdi SSR. 
San phim dupc kiem fra tren gel agarose 1%>. 

D I danh gia sy khac nhau ve sd lupng, dp dai 
cac dean trinh ty lap lai cd trong he gen thi viec kiem 
tra danh gia tren gel agarose 1% se khdng quan sat 
va xac dinh dupc do sy khac biet ve dp dai, sd lupmg 
la rit nhd. Dc do, chimg tdi da chpn phuomg phap 
dien di tten gel polyacrylamide. Ket qua dupc minh 
hpa d hinh 1. 

Kit qua dien di tten gel polyacrylamide cac san 
phim PCR da cho thiy cac locus cd nhieu allele vdi 
cac kich thudc kha nhd va sd lupmg khac nhau. Theo 
chiing tdi day la kit qua cua sy thay doi so lan lap lai 
ciia cac dom vi mpt each ngau nhien. Ket qua dupc 
ttinh bay frong bang 3. 

Phan tich da hinh phan tit mau Diu nudc vai cac 
cap mli cpSSR nhan dupc 7 allele da hinh ttong 
ting s l 10 allele hi phan iing PCR-DNA genome ciia 
5 cap mli cpSSR vdi 30 miu Dau nuac. Hau bet cac 
mli cho s l lupng allele thap, trang binh 2 allele. Cap 
mli Rctl chi cho 1 allele va khdng cho allele da 
hinh, ty le da hinh la 0%. Hai cap mdi Rct2 va Rct8 
diu cho 2 allele va la 2 allele da binh nen ty le da 
binh la 100%). Cap ml i Rct7 cho 2 allele va chi cho 1 
allele da hinh, ty le da hinh la 50%. Cap mli Rct4 
cho s l allele nhilu nhit (3 allele) va cho 2 allele da 
hinh, ty le da hinh la 66,66%). 

Ci cac moi SSR, trcng ting s l 12 allele nhan 
duac cd 9 allele da hinh tti pban iing PCR-DNA 

genome ciia 6 mli SSR vdi 30 miu Dau nudc, cac 
mli khac nhau thi cho ty le da hinh la khac nhau. 
Mli Hbi221 cho 1 allele va khdng cho allele da hinh, 
ty le da hinh la 0%. Hai ml i SSR la Hbi316 ya 
Hbi204 cho 2 allele va ty le da hinh la 100%). Moi 
HbilOI cho s l allele nhilu nhit (3 allele) va ca 3 
allele da hinh. Mdi Hbi221 cho duy nhat mpt allele 
va khdng cho da hinh. 

Qua kit qua phan tich da binh phan tit cho thay 
ty le da hinh ciia cac cap mdi la rat khac nhau. Cac 
ml i cpSSR va SSR la phii hop cho viec phan ticb da 
hinh di tmyen cac cay Dau nudc. 

Phan tich mli quan he di truyen mlu Diu nud'c 

Cac allele da hinh dya tten phan ticb PCR-
cpSSR va PCR-SSR dupc ghi nhan dua tren sy cd 
mat hay ving mat ciia chimg. Neu cd ky hieu la 1, 
khdng cd thi ky hieu la 0. D I pban tich mdi tuomg 
quan giiia cac dli tupng nghien ciiu, cac sd lieu dupc 
xit ly bang chuomg trinh pban mem NTSYS-pc. 
Vesion 2.0 (Rohlf, 1993). Kit qua danh gia sy da 
hinh dupc ttinh bay trong hinh 2. 

Dya vao he so tucmg ddng va bieu do quan be di 
trayin che thiy hiu bet cac mau Dau nudc cd mdi 
tucmg ding di tmyen gan nhau, cy the la hau het cac 
he s l tuomg ding di trayen > 0,60. Dac biet, cac inau 
Diu nudc cd cimg ngudn gdc cd miic dp tuomg ddng 
di trayin cao theo timg cap hoac timg nhdm. Vi du, 
nhdm mau Dau nudc cd ngudn gdc tit Ngoan Muc -
Ninh Thuan, KrongPa - Gia Lai (DNI, DN2, pN3 va 
DN4) nim cimg ttong mpt nhdm va cd he sd tuomg 
ding di trayin cao 0,86 - 1,00; Cac cap mau Dau 
nuac timg ddi mpt cd ciing xuat xii cd dp tuomg ddng 
di trayin cao nhu mau thu tir Xuan Som - Ba Ria -
Viing Tau (DN21, DN22) va (DN24, DN25); miu 
tbu tit Binh Chau va mau Dau nudc thu tii Dat Dd, 
cimg thupc Ba Ria - Viing Tau (DNll , DNI5); hay 
cap mlu Dau nudc tbu tit Yordon - Dak Lak (DN26, 
DN30), cac cap nay cd be sd tuomg ddng di trayen > 
0,80. Dieu nay chiing td cac cap Dau nudc nay cd 
cimg xuat xii thi gan nhau ve mat di trayen. 
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Hinh 2. Dien di tren gel polyacrylamide san pham PCR cua DNA genome vai cac mii A: Ret 4; B: Ret 8; C: Hbi 247; D: Hbi 
161. 1 - 30. Tu'ang irng vai thiP ty cCia 30 mau Dau nuac duac ky hieu tii DNI - DN30 trinh bay trong bang 1. IVI. Marker. 

Bang 3. Ty le da hinh cua cac mil cpSSR va SSR vai cac miu Diu nuac. 

STT Mol S6 miu Dau nuac So allele Allele da hinh Ty le da hinh (%) 

1 

2 

3 

4 

5 

cpSSR Rct1 

Rct2 

Rct4 

Ret? 

Rets 

30 

30 

30 

30 

30 

0 

100 

66,66 

50 

100 

Tong 10 

STT Moi So mau Dau nu'O'c So allele Allele da hinh Ty le da hinh (%) 

1 

2 

3 

4 

5 

6 

Tong 

SSR Hbi019 

Hbi316 

Hbi247 

Hbi161 

Hbi204 

Hbi221 

30 

30 

30 

30 

30 

30 

2 

2 

2 

3 

2 

1 

12 

50 

100 

50 

100 

100 

0 
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Bang 4. He so tuang dong di tmyen cac mau Dau nuac. 

1 

1 1.00 
2 0.86 

3 0.93 
4 0.86 
5 0.80 
6 0.75 
7 0.71 

8 0.78 

9 0.73 

10 0.62 

11 0.66 

12 0.73 

13 0.68 

14 0.56 

15 0.66 

16 0.75 

17 0.66 

18 0.68 

19 0.71 

20 0.73 

21 0.73 

22 0.73 

23 0.68 

24 0.70 

25 0.81 

26 0.73 

27 0.57 
28 0.66 

29 0.75 

30 0.73 

10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 25 26 27 28 29 30 

1.00 

0.93 

1.00 

0.68 

0.75 

0.60 

0.66 

0.62 

0.62 

0.56 

0.62 

0.68 

0.47 

0.56 

0.61 

0.53 

0.58 

0.60 

0.73 

0.73 

0.73 

0.68 

0.70 

0.70 

0.62 

0.46 

0.56 

0.64 

0.62 

1.00 

0.93 

0.75 

0.81 

0.66 

0.73 

0.68 

0.68 

0.62 

0.68 

0.75 

0.52 

0.62 

0.69 

0.61 

0.64 

0.66 

0.68 

0.80 

0.80 

0.75 

0.76 

0.76 

0.68 

0.53 

0.62 

0.70 

0.68 

1.00 

0.68 1.00 

0.75 0.80 

0.60 0.76 

0.66 0.84 

0.62 0.92 

0.62 0.66 

0.56 0.71 

0.62 0.78 

0.68 0.73 

0.47 0.60 

0.56 0.71 

0.61 0.81 

0.53 0.90 

0.58 0.85 

0.60 0.76 

0.73 0.78 

0.73 0.78 

0.73 0.78 

0.68 0.73 

0.70 0.75 

0.70 0.86 

0.62 0.78 

0.46 0.61 

0.56 0.71 

0.64 0.68 

0.62 0.78 

1.00 

0.71 1.00 

0.78 0.90 

0.73 0.83 

0.85 0.69 

0.78 0.90 

0.85 0.83 

0.92 0.76 

0.56 0.75 

0.66 0.90 

0.75 0.80 

0.72 0.70 

0.80 0.76 

0.71 1.00 

0.85 0.69 

0.85 0.83 

0.85 0.83 

0.92 0.76 

0.81 0.66 

0.81 0.66 

0.85 0.83 

0.69 0.58 

0.78 0.75 

0.75 0.71 

0.85 0.83 

1.00 

0.91 1.00 

0.76 0.71 

0.83 0.76 

0.91 0.84 

0.84 0.78 

0.69 0.64 

0.83 0.76 

0.80 0.72 

0.80 0.90 

0.71 0.78 

0.90 0.33 

0.76 0.71 

0.91 0.84 

0.91 0.84 

0.84 0.78 

0.73 0.80 

0.73 0.80 

0.91 0.84 

0.66 0,61 

0.83 0.76 

0.78 0.73 

0.91 0.84 

1.00 

0.76 1.00 

0.84 0.91 

0,92 0.84 

0.64 0.83 

0.64 0.83 

0.58 0.72 

0.80 0.70 

0.66 0.84 

0.69 0.90 

0.71 0.76 

0.84 0.76 

0.84 0.76 

0.92 0.84 

0.80 0.73 

0.68 0.73 

0.84 0.91 

0.61 0.66 

0.76 0.83 

0.73 0.78 

0.84 0.91 

1.00 

0.92 

0.76 

0.76 

0.72 

0.80 

0.78 

0.83 

0.84 

0.84 

0.84 

0.92 

0.80 

0.80 

1.00 

0.75 

0.91 

0.85 

1.00 

1.00 

0.71 

0.71 

0.66 

0.72 

0.73 

0.76 

0.78 

0.92 

0.92 

1.00 

0.86 

0.75 

0.92 

0.69 

0.84 

0.80 

0.92 

1.00 

0.83 

0.58 

0.54 

0.71 

0.75 

0.64 

0.64 

0.64 

0.71 

0.62 

0.62 

0.76 

0.53 

0.69 

0.66 

0.76 

1.00 

0.72 1.00 

0.63 0.75 

0.71 0.75 

0.90 0.80 

0.64 0.72 

0.78 0.72 

0.78 0.72 

0.71 0.66 

0.62 0.57 

0.62 0.69 

0.76 0.72 

0.53 0.60 

0.69 0.63 

0.66 0.61 

0.76 0.72 

1.00 

0.80 1.00 

0.70 0.76 1.00 

0.70 0.78 0.69 1.00 

0.72 0.66 0.83 0.71 1.00 

0.72 0.66 0.83 0.71 1.00 1.00 

0.72 0.73 0.76 0.78 0.92 0.92 1.00 

0.75 0.75 0.66 0.68 0.80 0.80 0.86 1.00 

0.81 0.86 0.66 0.80 0.68 0.68 0.75 0.87 1.00 

0.80 0.78 0.83 0.84 0.84 0.84 0.92 0.80 0.80 1.00 

0.63 0.61 0.58 0.66 0.61 0.61 0.69 0.60 0.64 0.75 1.00 

0.80 0.71 0.75 0.76 0.76 0.76 0.84 0.73 0.73 0.91 0.81 1.00 

0.66 0.68 0.71 0.73 0.73 0.73 0.80 0.81 0.81 0.85 0.64 0.78 1.00 

0.80 0.78 0.83 0.84 0.84 0.84 0.92 0.80 0.80 1.00 0.75 0.91 0.85 1.00 

Ghi chu: so 1 - 30 tuang iing vai thii ty cua 30 miu Diu nuac duac ky hieu la DNI den DN30 trinh bay trong bang 1. 

0.63 0.81 
Oaefficient 

• D N I 
• D N 3 
i D N 2 
' D N 4 
• D N 5 
D N 9 

• D N I 7 
• D N I 8 
• D N 2 4 
• D N 2 5 
• D N 2 9 
D N 6 

i D N 1 3 
' D N 2 3 

| D N 1 2 
D N 3 0 

I D N 2 6 
• D N 2 8 
D N 8 

i D N 2 1 
' D N 2 2 
iDNV 
' D N I 9 
• D N l l 
D N I 5 

- D N 2 0 
• D N I 6 
• D N 1 4 
• D N 2 7 

1.00 

Hinh 2. Bleu d i quan he di truyen cua cac mau Dau nuac tir cac xult XLP khac nhau. Ten 30 mlu Dau nuac duac ky hieu la 
DNI den DN30 theo thu ty trong bang 1. 
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Tuy nhien, phan tich he so tucmg ddng va bieu 
do quan he di trayen nhan thay mpt so mau Dau 
nudc cd ngudn goc khac nhau ciing cd mite dp tuomg 
ding di trayin cao. Vi dy, mau Dau nuac tir Binh 
Chau (DNI3) va mlu xuit xii tit Xuan San - Ba Ria 
- VGng Tau (DN23) cd miic tuomg dong di tmyen 
gan vdi nhdm mau xuat xii tit Cat Tien - Dong Nai 
(DN6, DNIO), he sl tuomg ding dao dpng tit 0,85 -
1,00; Nhdm mau xuat xii tii Yordon - Dak Lak 
(DN26, DN28, DN30) vdi miu Diu nudc tii An 
Ngai - Ba Ria - Viing Tau (DNI2), he sd tuomg ddng 
tit 0,91 - 1,00. Hoac mau Dau nudc tit Cat Tien -
Ding Nai (DN7) va miu xuit xii tti Phii Yen (DNI9) 
cd mdi tuomg ddng di truyen gan vdi nhdm tit Dat 
Dd, Binh Chau - Ba Ria - Viing Tau, he sd tuomg 
ddng di trayen dao dpng ttong khoang 0,83 - 1,00. 
Hay mau Dau nudc tii Cat Tien - Ddng Nai (DNS) 
tuomg ddng di trayen cao vdi nhdm Dau nudc xuat 
xii tti Xuan San - Ba Ria - Viing Tau (DN21, DN22), 
he sd tuong ddng dao dpng tit 0,91 - 1,00. 

Tren ca sd phan tich miic dp tuomg ddng va bieu 
do quan he di trayen giiia cac mau Dau nudc cd the 
phan chia cac mau Dau nudc thanh hai nhdm ldm, 
nhdm I va nhdm II. Nhdm I chi gdm 4 mau Dau 
nudc cd ciing ngudn gdc xuat xii la DNI, DN2, 
DN3, DN4 (tii Krong Pa - Gia Lai, Ngoan Myc -
Ninh Thuan), be sd tuomg quan di trayen cao tit 0,86 
- 1,00. Mau Dau nuac xuat xii tit Yordon - Dak Lak 
(DN27) nam tach rieng vdi cac mau Dau nudc khac, 
miic dp tucmg ddng di truyen rat thap (0,46). Nhdm 
II chiem mpt lupmg ldm cac mau Dau nudc nghien 
cuu, la nhiing mau cdn lai va chia thanh hai nhdm 
nhd. III va II2. 

Nhdm III gdm hai tieu nhdm, tieu nhdm 1 gdm 
mau Dau nudc xuat xii tit Yordon - Dak Lak (DN29) 
va nhdm mau xuat xir Xuan Som - Ba Ria - VGng 
Tau (DN24, DN25), he sl ttrong ding la 0,8; tilu 
nhdm 2 gdm mau Dau nudc xuat xii tit Ngoan Muc -
Ninh Thuan (DNS) cd miic dp tuomg ddng cao vdi 
mau Dau nudc xuat xii tit Cat Tien - Dong Nai 
(DN9) va nhdm mau xuat xii tir Phii Yen (DN17, 
DN18), he sl tuomg ding dao dpng tti 0,78 - 0,92. 

Nhdm II2 tap hop mpt sd lupmg ldm cac miu Diu 
nudc, frong dd gdm nhieu nhdm nhd; nhdm mlu Diu 
nudc tit Binh Chau (DNI3) va miu xuit xii tir Xuan 
Som - Ba Ria - Viing Tau (DN23) cd miic tucmg 
ddng di tmyen gan vdi mau xuat xix tu Cat Tien -
Ddng Nai (DN6, DNIO); Nhdm mlu xuit xii tir 
Yordon - Dak Lak (DN26, DN28, DN30) vai mlu 
Diu nudc ttr An Ngai - Ba Ria - Viing Tau (DN12); 
Nhdm mlu Dau nudc tir Cat Tien - Ddng Nai (DNS) 

tuomg dong di trayin cao vdi miu Dau nudc xuat xii 
tti Xuan Son - Ba Ria - Viing Tau (DN21, DN22); 
Va nhdm mau Diu nudc xuit xii tit Cat Tien - Ddng 
Nai (DN7), Phii Yen (DNI9) tuang ding di ttmyin 
vdi mlu tti Ba Ria - Vung Tau (DNI 1, DNI5). 

Trong nhdm II, mau Dau nudc DNH (xuat xir 
Binh Chau - Ba Ria - VGng Tau) va DN16 (Phii Yen) 
nim tach biet nhau va tach biet vdi cac mau khac ciia 
ca nhdm II, mdi quan he di tmyen thap. 

Mlu Dau nuac xuat xit tit Yordon - Dak Lak 
(DN27) cd miic dp tuomg dong di tmyen thap nhit 
vdi tat ca cac mau Dau nudc. Quan sat tten bieu do 
quan he di tmyen cho thay mau DN27 nam ddc lap 
vdi tit ca, he sd tuang ddng vdi cac mau Dau nudc 
khac thap tdi 0,46. 

Tit nhiing ket qua tten cho thay, mpt sd mau Dau 
nudc CO cimg ngudn gdc xuat xii thi cd mdi tuang 
ddng di trayen cac. Trong qua ttinh phyc hdi va 
frdng mdi cac mau Dau nudc d cac vimg dia ly khac 
nhau, cd the da cd sy di chuyen mpt so mau tit vung 
nay sang vimg khac nen da tao nen cac mau Dau 
nudc cd ngudn goc khac nhau ciing cd miic dp tuong 
ddng di trayen rat cac. Va ngupc lai, cac mau Dau 
nudc cd ciing ngudn gdc xuat xir dia ly lai cd mite 
tuomg ddng di trayen thap. 

Tac gia Cac (2006) khi sit dyng cac chi thi 
cpSSR va AFLP nghien ciiu mite dp tuomg ddng di 
trayen cua cac cay hp Shorea (Dipterocarpaceae) 
Cling cd ket luan tuomg tu la cd sy tuomg ddng di 
trayen frong cac quan the nghien cim va ciing cd sy 
khac biet di tmyen frong timg quan the. 

KET L U A N 

Phan tich sy thay ddi allele xay ra d cac locus 
khi sit dung chi thi cpSSR va SSR cho thiy phu 
thupc vao tinh dac hieu cua timg mdi ma cho ty le da 
hinh phan tit la rat khac nhau. Tdng sl 150 phan iing 
cua 5 cap mli cpSSR vai 30 mlu Diu nudc cho 10 
allele, frong dd chi cd 7 allele da hinh, ty le da hmh 
cua cac cap mli dao dpng tir 0 din 100%). Va ttong 
tong 180 phan img ciia 6 mdi SSR vdi 30 mlu Dau 
nuac cho 12 allele, frong dd 9 allele da hinh, ty le da 
hinh ciing dao dpng tit 0 den 100%. Cac chi thi 
cpSSR va SSR rat phu hop cho viec nghien ciiu phan 
tich da hinh pban tir cap dp Icai a cac quin thl dia ly 
khac nhau. 

Cac miu Dau nudc tir cac xuat xii khac nhau kha 
da dang ve mat di trayen. Trcng do, mpt sl mlu Diu 
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nudc cd Cling xuat xii dia ly thi cd miic dp tuomg ddng 
di tmyen cao; mpt sd khac cd cimg xuat xii lai cd mite 
dp tuomg ding di trayin thip. Trong qua trjnh phyc 
hdi va ttong moi, da cd sy di chuyen mpt sd mau tii 
vung nay sang vimg khac nen cac mau Dau nuac cd 
nguin gdc khac nhau cd miic dp tuomg dong di trayen 
cao; va ngupc lai, cac mau Dau nudc cd cimg ngudn 
glc lai cd miic tuang ddng di trayen thap. 

Loi cam on: Cdng trinh dugc hodn thdnh v&i sve hd 
trg kinh phi cua Di tdi nghiin ciru ca bdn 6.106.06 
thugc Chuang trinh nghiin cieu ca bdn trong khoa 
hoc tu nhiin. 
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STUDY ON THE GENETIC DIVERSITY OF DIPTEROCARPACEAE ALATUS 

Quach Thi Lien^ Nguyen Hoan^Nghia^, Nguyen Due Thanh'' * 
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SUMMARY 

Chloroplast DNA polymorphism has been observed in a number of stadies relating to the molecular 
evolution of chloroplast genome in higher plants. The molecular evolutionary characters became more and 
more useful for stadies carried out at the species and subspecies levels on the genetic diversity and 
indentification of geographical relationship. The advent of polymerase chain reaction and SSR markers has 
allowed the assessment of genetic variation directly at the DNA level. A range of powerful and rapidly 
developing techniques are now available. In the paper, the results on genetic relationships of 30 
Dipterocarpaceae alatus samples collected from different locations based on cpSSR and SSR markers are 
presented. The results showed 5 cpSSR primers with 30 Dipterocarpaceae alatus samples giving 7 
polymorphic alleles, the ratio of polymorphic ranged from 0 to 100%. 6 SSR primers with 30 
Dipterocarpaceae alatus samples gave 9 polymorphic alleles, the ratio of polymorphic ranged 0 to 100%. 
Some of the samples from the same location have a high level of genetic similarity, other some samples, 
although from the same location, but have a low level of genetic similarity. On the confrary, the similarity 
levels of some samples from the different locations are high. This could be resulted by the ttansfer of the ttees 
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from locations to locations in the conservation process and reforestation. The dendrogram created by cpSSR 
and SSR data using UPGMA method cleariy separated all mvestigated Dipterocarpaceae alatus into two major 
groups. The group I included four Dipterocarpaceae alatus samples (DNI, DN2, DN3 and DN4) with the 
similarity coefficients ranged from 0.86 to 1.00. The DN27 sample (from Yordon - Phu Yen) lied apart from 
two groups, and the level of genetic similarity was low. The group II comprised ofthe other Dipterocarpaceae 
alatus samples. The results of this stady can be served as a basic for the development of sfrategies for the 
conservation of Dipterocarpaceae alatus. 

Keywords: Chloroplast microsatelites, conservation, Dipterocarpaceae alatus, genetic diversity, microsatelites 
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