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T 6 M TAT 

TSy Nguyen la mpt frong nhihig viing giau loai la kim nhat Viet Nam. Hau hgt nhung loai 
Id kim a TSy Nguyen deu la nhiing lodi c6 gia tri khoa hpc va kinh t l cao. Nhi^u loai dang dung 
tnidc nguy co bj de dpa tuy?t chung, frong do c6 loai Thong la det (Pinus krempfii), la loai d§c 
hihi h^p ciia Vi^t Nam. Vi v^y vi?c di6u fra thvrc frang loai va thuc hien mot so nghien cihi ca 
b^n la rat can thiet ph\ic vy cho c6ng tac bao ton loai, su dung hgp li va phat trien ben viing. 
Trong nghien cuu nay, 26 chi thi ISSR da duac su dung de phan tich tinh da dang nguOn gen di 
truyen quan the loai Thong la d^t thu a Giang Ly, C6ng Trai, Hon Giao va Chu Yang Sin. K6t 
qua phdn tich da chi ra 18/26 chi thi co tinh da hinh. Tong so da nhan ban duac 137 phan doan 
DNA, frong do 98 phdn doan da hinh (chiem 71,53 %). Tinh da dang di truyen cua quan the Chu 
Yang Sin dat cao nhdt (h = 0,117; / = 0,239; PPB = 62,04; Ne = 1,226 va He = 0,151) va thdp 
nhdt Id qudn thS Giang Ly (h = 0,070; / = 0,086; PPB = 13,87; Afe = 1,111 andife = 0,060). Miic 
dp sai khac di truyen giua cac quan the la thap (20,28 %) va cao giira cac ca the frong quan the 
(79,82 %). Sa do hinh cay the hi?n moi quan h6 di truyen giua 70 mau Thong la det chia thanh 
hai nhanh chinh co h? so tuang dong di truyln dao dpng frong khoang tu 65,7 % (Pk45 va Pk8) 
d6n 100 % (Pkl2 va Pkl3; Pk47 vd Pk48). Thong qua kgt qua phdn tich phdn tu cho thdy loai 
Thong la d?t can dupc quan tdm bdo t6n a miic dp loai. 

Tir khoa: bao tdn loai, da dang di truyen, d?c hmi, ISSR, Pinus krempfii. 

l.MOfDAU 

So lodi cay la kim a Vipt Nam ciing nhu fren the giai bi de dpa tuyet chung ngay cang 
nhieu khong chi do vi?c khai thac tai nguyen qua muc ma con do rirng hi tdn pha, dien tich rung 
ngay cang thu h?p, noi song cua nhieu lodi Id kim da bi thay doi hoac khong c6n.> Su suy thoai 
ciia di6u ki?n sinh thai a noi s6ng Id ySu t6 thuong thdy nhdt khi danh gia cac nguy ca de dpa toi 
cac loai la kim. Nam 1999, nhom chuyen gia Thong cua lUCN (The Intemational Union 
Conservation of Nature) da cong b6 v6 "Hien trgng vd Ke hogch bdo ton Thong tren the giaC 
cho thay it nhat co 25 % tong so loai Thong bi de dpa tuyet chung [1]. Vi th6 viec nghien cuu di 
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tiuyen quin thS Thong phuc vy cho cong tac bao tdn va phyc h6i da duoc nhieu nha nghien cim 
quan tam [2 3,4, 5, 6]. Dac biet thong qua viec phSn tich cau tnic di tiiiyen sir dyng chi thi phan 
tu cua mot s6 loii la kim bi de doa tuyet chung cho thjy miic d6 da dang di huyen bi suy giSm 
rat cao liSn quan d6n kha nang tang he s6 dong h(ip tii tt-on^ cac quan the nho va hep. Nhihig 
nghien cilu do cung chi ra mile do da dang giua cac quan the la rat Ion va dong then dua ra mpt 
s6 bien phap hieu qua d6 phuc hm n ^ 8 n gen mot so loai la kim bi de doa tiiyet chimg [7, 8j. 
Theo's6 lieu tti6ng ke ciia Nguyin TiSn Hiep va cong su (2004), trong so 34 loai la kim da biet 
ciia Viet Nam, thi co tdi 15 loai gap a Tay Nguyen. Trong do CO nhieu loai du(rc col la djc hihi 
va dang hi de doa tiiyet chung o Viet Nam nhu Thong la det (Pinus krempfii Lecomte), Thong 
da Ijt I Pinus dalatensis Ferre), De tiing nam (Amentotaxus poilanei D.K. Ferguson)... [9, 10, 11, 
12]. Hau hat chiing d6u la nhOng loai vita c6 gia tri khoa hpc va kinh t6 cao. Chiing dang diing 
mr6c nguy co bi de doa tiiyet chimg. Tuy nhien cac nghien ciiu ttuoc day mcri chi tjp mmg vao 
viec phSn loai dua B-Sn dac diSm hinh thai va nod phan hi, con cac nghien cim ve da dang di 
miyen ngu6n gen con rjt han che va moi chi cho vai loai [13, 14]. Den nay hau nhu chua co mgt 
nghien ciiu nao ve da dang ngu6n gen di h^uyta d6i voi loai Thong la det. Vi vjy, nghien cihi 
tinh da dang ngu6n gen di tmy6n doi voi mpt s6 loai la kim dac hiiu, CO nguy CO hi tuyjt chiing 
la nhimg co so khoa hpc cho viec bao t6n, sir dmg hop ly va phat tiien ben viing tmh da dang 
sinh hpc o Tay Nguyen. 

Xuit phat tit cac co so khoa hpc tren day, cong trinh nay tiinh bay ket qua nghien ciiu 
"Tinh da dang ngu6n gen di miy6n va cSu tiiic quin the Thong la det 6 Tay Nguyen - loai d}c 
hihj hep o Tay Nguyen, Viet Nam bing chi thi ISSR" nhim de xuit giai phap bao tdn, sir dung 
va phat tiien ben virng tinh da dang sinh hpc o Tay Nguyen noi rieng va Viet Nam noi chung. 

2. DOI TlTCJfNG VA PHlTONG PHAP NGHlfiN CUtI 

2.1. fioi tvgng nghiSn ciru 

Bay muoi miu la/v6/re ciia lo^i Thong la dpi dupc lay nglu nluen tir 124 ca the ciia bon 
quin the Giang Ly, Hon Giao, C6ng Trdi, tinh Lam Dong va Vuon Qu6c Gia (VQG) Chu Yang 
Sin, tinh Dac Lac dupc sir dimg de phan tich phan tli. 

Bdng I. Thong tin cua cac mau Thong la det sic dung trong nghien ciru phan tu. 

T&n quan 

Giang Ly 

Cong Trdi 

Hon Giao 

Chu Yang 
Sin 

Dia diem 

Da Chay, 
Lac Ducmg, 
Lam Dong 
Lat, Lac 
Duong, Lam 
Dong 
Da Chay, 
Lac Duong, 
Lam Dong 
Hoa Sera, 
Krong Bong, 
Dac Lac 

miu 

5 

11 

26 

28 

Ki ki^u mlu 

Pkl - Pk5 

Pk6-Pkl6 

Pkl7 - Pk42 

Pk43 - Pk70 

VT dO b5c 
CN) 

12°1I'02 7"N 

12°05'17.9"N 

12»11'03.2"N 

12''25'05.2"N 

Kinh d$ dong 
(°E) 

108°4r24.3"E 

108°22'13.0"E 

108°41'3O.3"E 

108''22'17.1"E 

D$ cao so 
vdi mat 

nvitt bi^im) 

1482-1485 

- 1659-1757 

1482-1593 

1110-1120 
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Cac mdu thu ngodi thuc dia dupe bao quan trong tui nhua deo trong co chiia silicagel vd 
chuyen den phong thi nghiem giii a nhi^t dp phong d6n khi su dung. Thong tin cua cac mdu 
nghien cuu nhu trong Bang 1 va Hinh 1. 

Trinh tij 26 chi thi ISSR khai tiiac tii cac tai lieu va dugc t6ng hpp boi cong ty IDT, Hoa Ki 
(Intergarated DNA Technology, USA) nhu trong Bang 2. 

Bdng 2. Trinh tg nucleotide va nlii^t do g5n m6i ciia" 26 chi thi ISSR. 

Ten chi 

thi 

HB12 

HB15 

ISSRl 

ISSR2 

ISSR3 

ISSR5 

ISSR6 

ISSR7 

ISSR8 

ISSR9 

ISSRIO 

ISSRU 

ISSR15 

Trinh tif 
nucleotide 

(CAQjGC 

(GTG),GC 

(CAG)s 

(CAA), 

(GACA)4 

(CCG), 

(CTC)6 

(GGQs 

(GAA). 

(TG),GA 

(CTC), 

(CCA)i 

(CA),A 

Nhift d$ gin 
ra6i (°C) 

50 

50 

51 

51 

49 

51 

50 

49 

51 

51 

50 

52 

51 

T g n c h i t h i 

ISSR16 

ISSR18 

ISSR52 

ISSR55 

ISSR61 

ISSR67 

ISSR69 

UBC811 

UBC834 

UBC843 

UBC851 

UBC854 

UBC859 

Trinh tu 
nucleotide 

(CT),AC 

(CT),A 

(CT)gG 

(AC),T 

(AC)gTG 

(ATG), 

(GGGTG)3 

(GA),C 

(AG)gCT 

(CT),GA 

(GT),CG 

(TC),AG 

(TG),GC 

Nhiet 36 gan 
moi (°C) 

49 

49 

49 

51 

51 

49 

49 

51 

50 

49 

50 

50 

50 

Qun dia Iru^g Sa 

Hinh L Vi tri thu mau cac quan the Thong la d?t trong nghien cuu. 
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1.1. Phinmg philp nghiSn cihi 

Tdeh ehiet DNA tong so: Taeh ehiet va lam sach DNA theo phuong phap ciia Porebski va 
cpng SV (1997) [15]. Kiem tia do sach tien gel agarose 0,9 % va do nong dp DNA tong s6 tren 
may UVS 2700, Labomed, Hoa Ki. 

Phdn tich phdn img PCRJSSR: Phan irng nhan gen dupc thtrc hien tren mdy PCR system 
9700 (Hoa Ki) vcM t6ng the tich 25 jil g t a cac thanh phan: dung dich dem PCR IX; MgCb 2,5 
mM; dNTPs 2 mM; moi 100 nM; 50 ng DNA khuon va 0,5 don vi Taq polymerase. Chu trinh 
nhiet ciia phan ung PCR: biln tinh 6 94 "C trong 4 phiit, tiep sau la 35 chu Id n6i tiSp nhau vol 
cac bu6c: bien tinh 94 "C tiong 1 phiit, gan moi 49 - 52 °C trong I phiit, keo dai m6i 72 °C 
trong 1 phiit va kit thiic phan ung o 72 °C tiong 10 phiit, giii san phim o 4 °C. San phim PCR 
duoc kiem tia tien gel agarose 1,5 % cimg voi thang DNA chuin 1000 bp, sau do nhupm 
ethidium bromide 15 phut va quan sat duoi tia UV. 

Phan tich so lieu: Phan tich so lieu theo quy udc: 1 - phan doan DNA xuit hien va 0 -
phan doan DNA khong xuit hien khi phan tich san phim PCR-ISSR voi phin mim NTSYS 2.0 
[16]. Cac thong so da dang di truyen ciia mdi quin the nhu phan tiam s6 phan doan da hmh 
\PPB\ chi s6 da djng di tiTiyta tinh theo Nei (/i) (1973) [17], chi s6 da dang di ttuyln Shannon 
(I) (1949) [18], di hpp tii mong cho (He\ di hop til khong mong dpi (VHe) va mile biSn lupng 
phan tir (AMOVA) giira cac ca the trong quin the va giua cac quin the dupc tinh toan su dung 
phan men GENALEX 6.3 [19]. Thiet lap ma tian khoang each di truyen de phan tich thanh phSn 
tpa dp (PCA) giiia cac loai. Lap bilu do hinh cay theo phuong phdp ciia Nei va Li (1972) trong 
phin min NTSYS 2.0 va gia tii BootiBp duoc ha ti-o bM phin min Win-Boot [20] voi s6 lin lap 
lai 1000 lin. 

3. KET QUA VA THAO L U ^ 

3.1. Da d^ng di truyin DNA cia 70 mau Thang la det vfti chi thi ISSR 

Hai muoi sau chi ttii ISSR da dupc su dung dl phan tich cho 70 ca the thupc 4 quin thi 
Thong la det thu dupe tai Giang Ly C6ng Troi, Hon Giao (Lam D6ng) va Chu Yang Sin (DSc 
Lac) thi CO 18/26 chi tiii ISSR chi ra tinh da hinh giira cac miu nghien cilu. T6ng s6 Co 137 phan 
doan DNA dupc nhan ban, tiong do co 98 phan doan da hinh. Chi thi UBC843 co ham lupng 
Uiong tin da tinh (PIC) cao nhat (0,515). Sau chi thi (ISSR3, ISSR6, ISSR67, UBC834 UBC843 
va UBC854) CO so phan doan da hinh chilm 100 % (Bang 3). Kit qua dien di san phii^ PCR cua 
70 mau Thong la dpi voi chi tiij HBI5 dai dien cho 26 chi thj ISSR dupc the hien trong Hinh 2. 

Bang 3 GiS 01 PIC va ti le phan doan da hinh cua 70 mlu Thong la d?t phan tich vii 26 chi thi ISSR. 

STT 

1 

2 

3 

4 

5 

Chi thi 

HB12 

HB15 

ISSRl 

ISSR2 

1SSR3 

Kich 
thir*c (bp) 

300-1550 

300-1700 

400-1100 

280-950 

250-1500 

PIC 

0,250 

0,018 

0,231 

0,131 

0,415 

Phan doan 
da hinh 

4 

4 

3 

5 

7 

PbSn doan 
dSng hinh 

3 

4 

1 

2 

0 

TSng 
pbSn doan 

7 

8 

4 

7 

7 

% phan doan 
da hinh 

57,14 

50,00 

75,00 

71,43 

100 



Tinh da dang nguon gen di truyen va cau true quin thS loai thong la det... 

6 

7 

8 

9 

10 

11 

13 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

ISSR5 

ISSR6 

ISSR7 

ISSR8 

ISSR9 

ISSRlO 

ISSRl 1 

ISSRl 5 

1SSR16 

ISSRl 8 

ISSR52 

ISSR55 

1SSR61 

ISSR67 

1SSR69 

UBC811 

UBC834 

UBC843 

UBC8S1 

UBC854 

UBC859 

Tong 

450-1000 

500-1000 

400-850 

300-1200 

450-850 

250-1000 

650-1800 

300-850 

750-1500 

750-750 

750-1500 

250-900 

250-1200 

250-750 

250-1350 

250-600 

250-1350 

300-600 

250-1300 

500-700 

300-900 

250-1800 

0,000 

0,385 

0,220 

0,374 

0,157 

0,000 

0,357 

0,305 

0,241 

0,000 

0,267 

0,386 

0,251 

0,460 

0,238 

0,236 

0,373 

0,515 

0,220 

0,384 

0,141 

0 

5 

1 

4 

2 

0 

3 

5 

2 

0 

2 

4 

7 

5 

7 

1 

10 

• ? 

5 

2 

3 

98 

4 

0 

3 

I 

1 

3 

1 

3 

1 

1 

1 

3 

1 

0 

1 

2 

0 

0 

1 

0 

2 

39 

4 

5 

4 

5 

3 

3 

4 

8 

3 

1 

3 

7 

8 

5 

8 

3 

10 

7 

6 

2 

5 

137 

0,00 

100 

25,00 

80,00 

66,67 

0,00 

75,00 

62,50 

66,67 

0,00 

66,67 

57,14 

87,50 

100 

87,50 

33,33 

100 

100 

83,33 

100 

60,00 

71,53 

Hinhl. Sin pham PCR-ISSR cua 70 mau Thong la d?t vdi chi thi HB15 (gieng 1 - 70 thir tu sap xep 
ciia cac mau Thong Id d?t tu Pkl - Pk70, M: marker phan tu 1 kb). 
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3.2. Phan tich da dang di truyen qudn the 

Theo ca ha each tinh da dang di truyen cua Nei (1973), Sharmon (1949) vd phdn tram phan 
doan da hinh ciia bon quan the a Bang 4 da chi ra qudn the Thong la det a Chu Yang Sin c6 tinh 
da dang di truygn cao nhdt (ft = 0,117; / = 0,239 vd PPB = 62,04, tuong ung) vd thdp nhdt Id 
qudn the Giang Ly (ft = 0,070; / = 0,086 va PPB = 13,87, tuong rnijg). Ket qud ndy cho thay, dii 
tinh theo phuang phap nao cung van phan anh diing thgc t r ^ g ve tinh da dang nguon gen di 
truyen ciia moi quan the. Ket qua phan tich trong Bang 4 cung chi ra tinh da dang nguon gen 6 
muc dp loai Thong la det rdt thdp (ft = 0,094 vd / = 0,245). 

So sdnh miic dp da dang nguon gen di truy6n vdi mpt s6 loai thong khde tr8n the gioi cho 
thdy lodi Thong Id dpt cua Viet Nam co muc do da dang di truyen rdt thdp (PPB = 30,11 % vd /= 
0,137) so vai loai Pinus nigra cua Trung Qu6c (PPB = 51,04 % vd / = 0,262) and Pinus 
sylvestris a Diic vd Tdy Ban Nha (PPB = 99,76 % vd / = 0,690) [21, 22], 

Bdng 4. Thong so da dang di trayen quan the thong la det phdn tich vol chi thi ISSR. 

ThSng s i 
di truyen 

A" 

Na 

Ne 

He 

VHe 

PPB 

h 

I 

Giii-a cdc qu in t h i 

Giang 

Ly 

5 

0,810 

1,111 

0,060 

0,067 

13,87 

0,070 

0,086 

Cong TrM 

11 

0,854 

1,112 

0,063 

0,066 

16,06 

0,071 

0,093 

Hon Giao 

26 

1,073 

1,135 

0,084 

0,086 

28,47 

0,079 

0,129 

Chir Yang Sin 

28 

1,599 

1,226 

0,148 

0,151 

62,04 

0,117 

0,239 

Trung binh 

17,5 

1,084 

1,146 

0,089 

0,092 

30,11 

0,082 

0,137 

Giira cSc 
c d t h i 

70 

1,715 

1,228 

0,151 

0,152 

71,53 

0,094 

0,245 

Ghi chu: N: kich thuac quan die, Na; so alen quan sat trung bmh, Ne; s6 alen hieu qua. He; H? s6 gen dj 
hpp tir mong dpi, UHe; -He s6 gen di hpp tir khong mong dgi, PPB; Phin tram phan doan da hinh, h; Chi 
so da d^ng Nei, I; Chi s6 da dang Shannon 

Ket qua phan tich tiong Bang 4 ciing chi ra, s6 alen hieu qua (Ne) va he so gen dj hpp tit 
mong dpi (He) cua juin flie Chu Yang Sin dat cao nhit (Ne = 1,226 va i/c = 6,151, tirong ling), 
tiep den la quan the Hon Giao (Ne = 1,135 va He = 0,084, tirong inig), xip thii 3 14 quin thi 
Cong Troi (Afe - 1,112 va He = 0,063, tirong ling) va culi ciing la quin the Giang Ly (Ne = 
1,111 va He = 0,060, tirong Ung). Kit qua phan tich vl cac thong s6 nay cQng phu hpp voi kit 
qua cua cac thong so da dang di tiuyen ttieo each tinh (A) ciia Nei (1973), chi so / cua Shannon 
(1949) va phan tiam phan doan da Unh o mitc dp quin thi theo thit tu tit cao den thip la Chu 
Yang Sin, Hon Giao, Cong Troi va Giang Ly. 

Mire dO da dang di tinyln tiong quin thi loai P. krempfii (Thong la det) ti-ong nghien cilu 
nay rat thap (tfe - 0,151) khi so sanh voi mpt so loai thong tren the gioi. Ching han quin the 
Pinus tabulaeformis (He = 0,415), Pinus koraiensis (He = 0,348), Pinus sibirica (He = 0 267), 
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Pinus sylvestris (He = 0,262) [23, 24, 25, 26]. KSt qua nay cho tiidy lodi Thong la det ciia Viet 
Nam CO nguy ca suy gidm da dang di truy6n rdt cao. 

Ben canh do, phdn tich ve miic dp thay doi phan tir (AMOVA) giua cac quan thi va giiia 
cac ca the trong ciing quan the a bang 5 ciing cho thdy, tong miic dp thay doi phdn tu rdt thdp 
giiia cac qudn the (20,28 %) va cao giiia cac ca thi trong ciing qudn thg (79,82 %) voi gia tii 
P < 0,001. Cho den nay chua co mpt danh gia da dang di tinygn d6i vai qudn thS Thong la det, 
tuy nhien so sdnh voi loai Thong nuac (Glyptostrobus pensilis) cua Nguygn Minh Tdm va cong 
su (2013) phdn tich vai 6 chi thi SSR nhan thdy, muc dp thay d6i phan tii giiia cac qudn th6 ciia 
loai Thong la det tiiap han (20,28 % so voi 33,69 %) va cao giiia cac ca tha ttong qudn tiig 
(79,82 % so vai 66,31 %) [27]. 

Bdng 5 Miic d? thay doi phan tii (AMOVA) giiia va trong qudn th6 Thong la d?t. 

Nguon bien thiSn 

Giiia cac quan the 

Trong cac quan the 

Bac tu 
do ' 

3 

66 

T i n g binh 
phuong 

92,828 

409,186 

Thanh phan 
bien doi 

1,577 

6,200 

Tong si^ bien 
dli (%) 

20,28 

79,72 

G i i tri 
P 

<0.001 

3.3. Moi quan he di truyen cua 70 vahx Th9ng la det 

Sa do hinh cdy the hien moi quan he di truyen giiia 70 mau Thong la det v6i chi thi ISSR 
chia thdnh 2 nhanh chinh I vd II rieng biet co he so tuang dong di truyen trong khodng 65,7 -
100 %, trong do co 2 cjp mau c6 he so tuang dong di truyen 100 %, do la cap mau Pkl 2 va 
Pkl3 (C6ng Trai) vd cap mlu Pk47 va Pk48 (Chu Yang Sm) (Hmh 3). 

Hinh J. Bieu do hinh cay (trai) va bieu do da chieu (phai) cua 70 mau Thong la det theo he so di truyen 
cua Jaccard va kiSu phdn nhom UPGMA (a, b, c: mSu thu a Chir Yang Sin; d: mau thu 6 Hon Giao; 

e: mlu thu a Giang Ly, C6ng Trai va Hon Giao). 
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Nhanh chinh I gom 3 mau Pk43, Pk44 vd Pk45 dgu co ngufin goc 6 Chu Yang Sin vd co he 
s6 tuang dong di truySn trong khoang tu 84 % dkn 86,5 %. Nhanh chinh II chia thanh 2 nhanh 
phv II.l va n.2 CO he s6 tuong d6ng di truydn trong khoang tir 88,5 % d6n 100 %. Nhanh ph\i 
II. 1 gdm 3 mau Pk68, Pk69 va Pk70 thu 6 Chu Yang Sin, co he s6 tirong dong di huyen trong 
khoang rtr 94 % dSn 97 %. Nhdnh phu II.2 lai chia thdnh 3 nhom nho hmi, ti-ong do nhom thii 
nhdt gom 22 mdu thu a Chu Yang Sin (ki hieu c); nhom thii 2 gdm 15 mdu thu 6 Hon Giao (ki 
hieu d); nhom thii 3 g6m 27 mdu con lai thu a Giang Ly, C6ng Troi yd Hon Giao (ki hi?u e). 
Trong nhom nho (e) co 2 mau Pkl2 va Pkl3 gidng nhau ve mat di ttnyan va co cung nguon gdc 
0 C6ng Trai. Kat qud phdn nhom theo biiu do ba chidu cung phan anh k6t qua tuang tu nhu biiu 
do hinh cdy. Cac mau co khoang each di truy6n cdng gdn nhau thi h-en bieu do ba chieu chiing se 
nam co cum lai vai nhau. 

Kit qua diiu tra th\rc dia cua chiing toi cho thdy tdt ca 4 qudn the Thong la det deu qua nho ve 
kich thuac (< 60 ca thi) trong cac manh rimg bi suy gidm. Dieu nay ciing co the lien quan tcfi 
khoang each dia ly, qudn thi Chu Yang Sin la thupc tmh Ddc Lac, con ba quan the Giang L ,̂ 
Cong Troi vd Hon Giao tiiupc tinh Ldm D6ng. Han nira thvc t l chiing toi cung ghi nhan qudn 
thi Thong la det o Giang Ly con rdt it (8 ca thi) thi hdu nhu la tdt ca diu la cay hirang thanh 
(chilu cao > 15 met) trong do co 2 ca thi co chilu cao < 10 met, 4 cd the co chieu cao tir 10 den 
25 met va 2 ca thi c6n lai co chilu cao > 25 m6t. Hoat dpng ciia con ngucri da lam suy gidm kich 
thu6c qudn the vd dnh huong den cau tnic tuoi cua moi qudn the Thong Id det. KSt qud nghien 
ciiu da dang di tmyen doi vcri lodi Thong Id d^t diu duy tri a miic dp thdp, dieu nay done nghTa 
voi su suy gidm tinh da dang di truyen a ca 2 miic dp quan the vd loai vd deu lien quan den hoEif 
dpng cua con ngucri, dac biet nai song cua chiing hi phd hiiy hoac bi suy giam nghiem trpng, 
Khai thac cac loai Thong ciing lam gia tang s\r tuyet chung a ca 2 miic dp qudn the va lodi. 

Theo Hiep hpi bdo ton thiSn nhien quoc t8 (lUCN), Thong la det thupc cap dp nguy cdp VU 
A2c; Blab (iii) [28]. Con theo Nguy6n Tiln Hi^p (2014) dl xudt hien trang bdo ton ciia loai 
Thong la det d bac VU A2a,c,d, A3a,c,d, B2a,c, Cl la hpp ly nhdt (s6 lieu chua cong b6). Trong 
so 70 cd the nghien ciiu thi co 13 ca thi eo chilu cao < 10 met, 31 ca the co chilu cao < 25 mdt 
vd 26 ca thi cdy co chieu cao > 25 m dang dupc bao vd nghiSm ngat. Vi vdy, nguy ca tuy?t 
chiing doi vcri lodi nay rdt cao. Dua vao s6 lieu trong nghien ciiu ndy cho thdy trong s6 70 mau 
Thong la det co hai cdp mau Id Pk 12 va Pk 13 (Cong Trai) va cap mau Pk 47 va Pk 48 (Chu 
Yang Sin) gion^ nhau 100 % ve mat di truyen. Ket qua nay mpt ldn nira cho thdy su da d̂ uig di 
truyen trong quan the loai Thong Id det la tijong d6i thdp. Vl thi cdn phai bao ton cd d miic ca 
thi vd qudn thi. 

4. KET L U ^ 

Miic dp da d^g di tinyln qudn thi Thdng la det 6 Tay Nguyen co thi xIp theo thii t\r tir 
cao din tiidp: qudn thi Chu Yang Sin c6 tinh da dang di truyin cao nhdt (ft = 0,117; / = 0,239; 
PPB = 62,04; Ne = 1,226 va He = 0,151), tilp din la qudn thi Hon Giao (ft = 0,079; / = 0,129; 
PPB = 28,47; Ne = 1,135 vd He = 0,084), xIp thu 3 Id qudn thi C6n^ Trai (ft = 0,071; / = 0,093; 
PPB = 16,06; Ne = 1,112 va He = 0,063) va cudi cung la qudn the Giang Ly (ft = 0,070; / = 
0,086 ; PPS = 13,87; Âe = 1,111 va//e = 0,060). 

Miic dp thay ddi phdn hi (AMOVA) giua cac qudn thi va giiia cac cd thi trong cimg qudn 
the cho thdy tdng muc dp thay ddi phan hi rdt thdp giua cac qudn thi (20,28 %) vd cao giiia cac 
ca the trong cung qudn the (79,82 %), 
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Miic dp tuang ddng di truyin cua loai Thdng Id det d Tdy Nguyen tuang ddi thdp dao ddng 
tir 65,7 % (Pk45 yd Pk8) dInlOO % (cap mdu Pkl2 va Pkl3 va cap mdu Pk47 va Pk48). Cdc ca 
the trong cung qudn the co c|uan he gdn ^ i nhau vl mat di truyin va diu ndm co cum vdo tiing 
nhdm rieng biet tiren hieu dd hinh cdy. Kit qud phdn nhdm tren biiu do toa dd (PCA) ciing phan 
dnh kit qud tuong tu. 

Lei cdm rtn. Day la mot phdn kit qud nghien ciiu ciia dl tai ma s6 TN3/T15 thugc Chuang trinh Tay 
Nguyen 3. Chii nhiem dl tai xin chan thanh cim on cac thanh vien tham gia thuc hien dl tai va cac co 
quan o dia phuang. 
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ABSTRACT 

GENETIC VARIATION AND POUPULATION STRUCTURE IN PINUS KREMPFII 
LECOMTE - ENDEMIC SPECIES IN TAY NGUYEN, VIETNAM BY ISSR 

MARKERS 

Tran Thi Lieu', Vu Thu Thu Hien, Nguyen Tien Hiep, Dinh Thi Phong 

Vietnam National Museum of Nature, Vietnam Academy of Science and Technology 
18 Hoang Quoc Viet, Cau Giay, Hanoi, Vietnam 

Email: tranthilieu@vnmn.vast.vn 

Highland is one of the areas where is abundant with coniferous species of Vietnam. Most 
of these species are economic and of scientific value. Many coniferous species are in danger of 
being threatened with extinction, among them is Pinus krempfii species - endemic in Vietnam. 
Therefore, surveys of species status and the conducting some basic researchs are the scientific 
basis for the conservation, rational use and sustainable development. Results of the molecular 
analysis based on ISSR markers were used to study genetic diversity of Pinus krempfii 
populations collected in Giang Ly, Cong Troi, Hon Giao and Chu Yang Sin. There were 18/26 
primers revealed polymorphic. Among 137 fragments were amplified, of which 98 were 
polymorphic (accounting for 71.53 %). The genetic diversity is the highest in Chu Yang Sin 
populations (ft = 0.117; / - 0.239; PPB = 62.04; Ne = 1,.226 and He - 0.151) and lowest in 
Giang Ly population (ft = 0.070; / = 0,086; PPB = 13.87; Ne =1.111 and He = 0.060). The 
degree of genetic differences identified among populations is low (total variation is 20.28 %) 
and higher within populations (79.82 %). A phylogenetic tree based on UPGMA analysis 
grouped the 70 genotypes into two main clusters with genetic similarity within clusters ranged 
fi-om about 65.7 (Pk45 and Pk8) to 100 % (Pkl2 and Pkl3; Pk47 and Pk48). These results 
suggest that Pinus krempfii populations should be paid attention to the conservation of species. 

Keywords: genetic diversity, endemic, ISSR, Pinus krempfii, species conservation. 




