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TOM TAT 

Thuy tiing hay cdn ggi l i Thong nudc (Glyplostrobus pensilis (Slaun) KKoch) la loai dang bi de dpa tuy^t 
chiing tram trpng va chi phan bd o tinh DakLak. Trong nghien cim niy chiing toi danh gia hien trang phan bd 
va mirc dp da dang di traySn ciia 2 quin thfi t^i 2 huyen ciia tinh DakLik; EaH'Leo va Krdng NSng. Mau la 
ho^c vo cay thu th^p tir 134 ca the thuoc 2 quan the da dupc sii dung de danh gia da dang di tmyen quan the va 
loii bing chi thj phan tii SSR luc lap (cpSSR). Cac ket qua nghien ciiu da chi ra miic dp da dang di tmyen ciia 
loii Thuy tiing thip: S6 allele tnmg binh cho mgt locus la 1,13 (1,07 - 1,19), ty sd locus da hinh tmng bmh 
33,33%, h? s6 gen di hpp tii quan sat trung binh 0,076 (0,059 - 0,087) va he so gen di hpp tir ky vpng trung 
binh 0,087 (0,056 - 0,119). (Juan thS d EaRal (EaH'Leo) co he s6 sinh san can noSn cao (Fis > 0,2) do do he so 
gen ddng hgp hi cao a quin thfi EaRal va la hiu qua ciia sir ting moi quan he sinh san can noan xuit hien trong 
kich thudc quan the nhd. Sy khac nhau di truyen giira cic quan the thap vi vay mirc dp trao ddi di truyen giira 
cic ci the cao. Sy sai khic di truyen ciia 134 mau nghien ciiu tren so do hinh cay theo h? so di truyen gidng 
nhau ciia Jaccard vdi kieu phan nhom UPGMA (Unweighted Pair Group Method) da chia lim 13 nhdm khdc 
nhau, Ho^t ddng ciia con ngudi da Idm suy gidm kich thudc quan the va anh hirdng den cau tnic tuoi ciia moi 
quin th^, Mgt s6 giai phdp ap dyng cho cdng tie bio tdn va phat trien ben viing cdng dS dugc de cap, 

Tir khod: Bdo ton. da dgng di tmyen. Glyplostrobus pensilis, SSR luc lap (cpSSR), Thuy titng 

M6DAU 

Thuy tiing hay cdn gpi Id Thdng nudc 
(Glyplostrobus pensilis (Staun) K.Koch) hp Hoing din 
(Cupressaceae). Ngiy nay d trfin thfi gidi chi cdn 
Thuy tiing dang sdng d 3 diem: tinh Quing Ddng 
(Trung Qudc) ciing vung ven bien ciia mgt sd tinh 
lan c^n, tinh Bgrikhamxai (Lao) vd tinh DakLak 
(Vi?t Nam). 

Thiiy timg Id loii cay dac biet aui v i hifim, rdt 
tiec do nhu ciu ting thfim difin tich trdng liia nudc vi 
tim nguon nude tudi cho c i phfi cung nhu gd lim 
nhd, ddng dd md hiu hfit difin tich cd Thuy tiing moc 
d i bj buy di$t. Theo cdc tifiu chi mdi ciia lUCN 2013 
loii Thuy timg (Glyplostrobus pensilis (Staunton) 
K.Koch) hipn dupc xfip d bic de dpa myel chiing 
trim trgng (C2a(i)) vi cd phan bd hep, sd ca thfi 
trudng Ihinh edn lai qui it va chat lupng cay xau, 
khdng ed tdi sinh ty nhifin. bi khai Ihdc va chfit dan 
vi mdi trudng s6ng bj xim pham vi thu hep. Ciing vi 
ly do tren, t^i Vipt Nam loai niy da dugc dan trong 

sich dd Viet Nam vi dupc phip ludt bdo vfi (nam 
trong nhdm IA cua nghj djnh 32/2006/ ND- CP). 
Mac dil mdt so quan thfi ciia chung Id ddi tupng da 
dupc bao vfi trong mgt sd khu bdo tdn, nhung chting 
vdn dang d trong tinh trang bi de doa tuyet chiing 
cao. Theo cac tac gia Nguyfin Hoing NghTa (2004), 
Nguyen Dtic Td Luu va Thomas (2004) vi Nguyfin 
Tifin Hiep vd dong tic gid (2004) da chi ra ring loii 
Thuy timg hifin chi gap d Ea H'Leo (Krdng Biik) va 
Trip Ksor (Krdng Nang) thudc tinh DikLdk. Sd 
lugng ca the ciia loii niy cung chi cdn khoang 350 
cay. Da cd bifin phip bio vfi lodi nay vdi cic hinh 
thirc khdc nhau, nhu bio vfi nguyfin vi tai mpt so khu 
bio tdn chifit canh, giam hom vi nhdn gidng vd tinh 
Thiiy timg (Trin Vinh., 1999; 2007; 2010; 2011; 
Nguyfin Dire Thanh et al., 2012), Tuy nhifin, cdc nhi 
quan ly vi cic nha khoa hpc thifiu cic thdng tin quan 
Irpng vfi da dang di truyen d ca 2 mirc dg quan the vd 
loii, dac bifit cic yfiu to anh hirdng xau den sy Idn tai 
cua chung lifin quan den tie dpng ciia con ngirdi. 
Difiu niy rat khd dfi ning cao hi?u qui ciia cdng lac 
bao tdn vi sir dung ben viing loai Thdng ndy, cung 
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nhu cdc loai Thdng khdc cd lich sii sdng tuang tu. 
Dfi gdp phin dua ra cic gidi phdp bao tdn va ph\ic 
hdi loai thi vific danh gia miic dp da dang di truyen 
quin thfi loai Thuy tung cd y nghla quan trgng. 

Ngdy nay, cimg vdi su ra ddi cua cic ky thuat 
chi thi phan tu (isozyme, RADP, RFLP, ISSR, 
SSR,...), tir nhiing nam 1980 da dem dfin nhiing su 
tifin bg d tit ca cic ITnh vuc cua sinh hpc hien dai, 
trong dd chi thi phan tii ddng vai tro ngiy cdng quan 
trpng trong nghien ciru da dang di truyen, su phit 
sinh chiing loai, su tien hda giira cac loii vd cac 
giong (Nguyfin Diic Thdnh., 1999, Li, Xia, 2005, 
Ledig et al, 2005, Nguyen Minh Tam et al, 2009; 
2011, Aguirre-Planter el al, 2000). Dac bifit da hinh 
DNA luc lap da dupc ghi nhan trong nhieu nghifin 
ciru lifin quan tdi qud trinh tifin hda phin tu ciia 
genome luc lap d cdc lodi thuc vat bic cao. LTu difim 
ciia nd so vdi DNA nhan la tinh bao thu cao trong 
thifin nhien, cd kich thudc nho va tan sd dot bifin 
thap hon nhifiu DNA nhan (Verdramin et al, 1996, 
weising et al, 1999). Cic die diem tien hda phan tu 
nay trd nfin hiiu ich cho cac nghifin cuu d cap dp loii 
vd dudi loii vfi da d̂ ing di truyfin, xic dinh mdi quan 
he dia ly. 

Trong bdi bdo nay, chung tdi trinh bay ket qui 
phan tich 6 cdp mdi SSR luc lap (cpSSR) dl danh gia 
miic dp da dang di tmyfin quin thfi vi loii Thu); tung 
sdng tu nhien d Viet Nam va dfi xuit mdt s6 giai 
phap bao tdn va phuc hdi chiing. 

VAT LIEU VA PHU'ONG PHAP NGHIEN CUU 

Dia dilm vi phiromg ph^p khao sat thirc dia 

Nghien ctiu dupc tien hdnh tai 2 quan the thugc 
rimg thii sinh EaRal (huyen Ea H'Leo) va Trap Ksor 
(Krdng Nang). Day la nhiing khu vue cdn tdn tai loii 
Thdng nghifin ciiu trong rimg tu nhien (Hinh 1). 

Kich thudc quin thfi ciia loii Thuy tung li rat 
nhd, do dd se thuc hifin nghien ciiru toan bp. Cic 
thdng sd hinh thai cd thfi trong mdi quin thfi nghien 
ciiu dupe quan sat va xac djnh true tiep tai hien 
tnrdng, bao gdm chifiu cao va ducrng kfnh ngang 
ngirc, die difim ndn dye hoac ndn cai dupc thu Ihap 
cho tit ci cdc cd thfi. Khoang each giiia cac ca the 
nghifin ciiu trong quin the nghien ciiu ciing dupc xac 
djnh Vi tri nghifin ciiu dupc xac dinh trfin ca sd ban 
dd dia hinh ty le 1:50.000 va dinh vi khu vuc nghifin 
CIJU bang mdy dinh vi GPS. 

Hinh 1. Bdn do chi ra i^a dilm nghien CLPU loai ThCiy tiing. 

Vat lieu nghien cihi 

Tdng sd 134 ca Ihfi thu dupc tir 2 quin thfi di 
duoc tie gid thu thip ngau nhien (Bdng 1). Tai hifin 
trudng miu thu dupc ghi sd cimg vdi die difim sinh 
hpc ciia cay lay mau va bao quin trong silicagel, sau 
dd chuyen vfi phdng Phan loai thuc nghiem vi Da 

dang ngudn gen va giii trong tii lanh siu am 30°C 
cho den khi mau dugc liy ra dfi phan tich DNA. De 
xac dinh chinh xac ten khoa hpc cua loii Thiiy timg 
d mdi quan thfi nghifin ciru, man tifiu ban dugc Ihu 
thap va duoc luu giii tai Phdng Sinh hpc. Bio tang 
Thifin nhifin Viet Nam. 
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Bdng 1. E>la dilm vd s6 miu thu th|p cho phan tich qiSSR. 

Quin the 

EaRal 

TrApK'Sor 

S o m S u 

117 

17 

Oja d l ^m 

EaRal. EaH'Leo, DakLak 

T r i p K'Sor, Krdng Nang, DakLak 

Do cao (m) 

570 

756 

v f d p 

13°09'Bic 

la^OTBic 

Kinh dp 

108°18'D6ng 

108°09'D6ng 

Pbinmg p h i p nghiSn cdu trong phdng tlif nghidm 

Tdch chiit DNA tdng sd 

Man dupc tdch chifit theo phuang phdp CTAB 
ciia Doyle va Doyle (1990). Kifim tra dp sach v i h im 
lupng DNA bang do quang phd hap thu ket hpp vdi 
dign di trfin gel agarose 0,8%. DNA tdng sd duoc 
pha loang dung cho phin iing PCR d nong dp 10 
ng/pl, 

Nhan ban DNA 

Sdu cap mdi SSR lyc l?p (cpSSR): Pt 15169; Pt 
26081; Pt 30204; Pt 71936; Pt 110048; Pt 87268 
(Vendramm et al, 1996) da dupc sii dyng dfi nhdn 
ban DNA. Thfi tich mdi phan iing PCR l i 25 pi, 
Irong dd chiia cdc thdnh phdn gdm 12 pi H2O kbit 
ion; 2,5 pi dung djch dfim buffer lOX; 2,5 ^l MgCb 
25 mM; 2,5 pi dNTPs 2,5 mM; 1,25 pi mdi xudi (10 
pmol); 1,25 pi mdi ngupc (10 pmol); 0,5 pi Taq 
polymerase (5 U/pI); 2pl DNA khudn. Qud trinh 
nhin bin dupc tifin hinh trfin may Gene amp PCR 
system 9700 theo chu trinh nhifit sau: (1) Bifin tinh 
ban diu: 94°C trong 3 phiit; (2) Bifin tmh: 94°C 
trong 1 phiit; (3) Bdt cap: 55°C trong I phiit; (4) Keo 
ddi: 72°C trong I phut; (5) Lap lai (2) dfin (4) 40 chu 
ki; (6) Phdn img kfit thiic hodn toan: 72°C trong 10 
phUt; (7) Gia san phim d 4°C. Di?n di sin phim tren 
gel polyacrylamide 5 % trong 40 ml dung dich dfim 
IxTAE, nhudm ethidium bromide v i chup anh trfin 
miy soi gel CSL- MICRODOC, CLEARVER. 

Ph&n tich s6 li$u 

Cdc thong sd quan trpng trong nghien ciiu di 
truyen quin thfi va loai dugc xdc dinh v i phan tich. 
Sd allele tai mpt locus: sd alen trung binh (A), sd 
alen hthj hipu (Ae), sd alen hifim (Ap) va cac thdng 
s6 da d^ng di truyfin quan the: phan trim locus da 
hinh (P) vdi raiic dp tin c^y 95%, tin sd gen di hop 
hi quan sit (Ho) v i tin s6 gen di hop tu ky vpng 
(He) dupc tinh toan va kifim djnh t^i tdt ca cac locus 
theo gia thuyfit -^ vfi kha ning phii hgp vdi phuang 
trinh Hardy-Weinberg (HW). Cic chi sd thdng kfi F 
cua Wright (1969), Fis - he sd du thira gen ddng hpp 
hi trong quin thfi. Fit - hfi sd sai khic trong quan thfi 
vd Fst - h^ sd sai khac giira cac quan the trong loai. 

Tat ca cac thdng so ndy dugc trinh biy bdi cdng thiic 
sau: Fis - [Hs - Ho]/ Hs vdi -1 < Fis < I; Fit - [Ht -
Ho]/ Ht vdi -I < Fit < Ivd Fst - [Ht - Hs]/ Ht vdi 0 
< Fst < I. Sy sai khic di truyen qiiia cic quan thfi d-
ugc ddnh gii theo t in sd allele sii dung he sd khoing 
each di tniyen (D) va tuang ddng di tmyfin (I) theo 
Nei (1972). Tit ca cac thdng sd trfin dupc tmh toin 
vd phan tich bang phan men GenAlEx 6.5 (Peakall, 
Smouse, 2012), FSTAT (Goudel., 1995) v i TFPGA 
(Miller., 1997). Din lifiu cung dupc phan tich bang 
phin mfim Winboot (Yap, Nelso, 1996) dfi xiy dyng 
mdi quan he di truyfin giira cdc cd thfi trong loii 
nghien cihi. 

KET QUA VA THAO LUAN 

Hi^n tr^ng qu in t h i vd loii Thuy tung 

Lodi thuy tiing, day la loai chi cdn phin bd d 
DikLdk vdi 2 dia dien khu rimg dac dung Earal 
thugc huyfin EaH'Leo vdi sd lupng khoing 200 ca 
the vd khu rung dac dung Trip Ksor, huyen Krdng 
Ndng chi cdn khoing 30 c i the. Ngoai ra, cdn mpt 
vai cay Thuy timg cdn sdt lai trong Ihdm cd cay bui d 
Cu Ne, Quing H i vi Trudng Hd. Loai Thiiy tiing 
thudng mpc v i phit trifin tap trung vdi mat dp cao, 
khoing 200 cay/ha trong rirng dam ldy. 

Trfin ca sd kich thudc dirdng kinh ciy, da chia 
moi quin thfi Thuy tung thanh 5 nhdm (nhdm 1: cd 
dudng kinh dudi 20 cm, nhdm 2: 21 - 40 cm, nhdm 
3: 41 - 60 cm, nhdm 4: 61 - 80 cm vi nhdm 5: tren 
81 cm). Sd cay t ip trung chii yeu d nhdm 1, 2, 3 va 
4. Ciing da gap ciy cd dudng kinh khoang trfin 1 m d 
Trap K'sor, Cau tnic tudi qudn the ciia loai Thiiy 
tiing dupc dfi cap d bang 2. Khdng ghi nhan ca the 
non d cac quin thfi Thuy tiing cd thfi cic khu vyc 
nghifin ciiu EaRal vi Trip K'sor, noi sdng ciia loii 
Thuy tiing ludn ludn bi ngap nudc sau vao ca 2 mua 
khd va miia mua. Difiu nay sfi han che kha nang hat 
nay mam khi roi xudng mat dat. Nhdm ci thfi chifim 
uu the dfiu thupc nhdm cd dudng kinh dao ddng tir 
21 dfin 40 cm nhu d EaRal (42,73%) vd Trip K'sor 
(35,29%). Nhdm cd dudng kinh tren 8! cm chifim ty 
le rit thip 5,98% (EaRal) vd 5,88% (Trip K'sor) Sy 
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thieu ving cdc cd the non dudi 10 cm va ciy con cd 
thfi din dfin sy tuyet chiing loai Thuy tung trong thdi 
gian khdng xa, nfiu khdng cd sy can thiep cua con 
ngudi dfi phuc hdi nai song va tang kich thudc ciia 2 

quin thfi EaRal vi Trip K'sor, cQng nhu phuc ĥ i 
nai sdng ciia loii nay d mdt s6 khu vyc, tmdc khi li 
noi chiem cii ciia chiing nhu Cu Ne, Quang Hi va 
Trudng Hd. 

Bdng 2. Ciu true tuoi quan the cua loai Thiiy tiing. 

Quiin thl 

EaRal 

Tr^p K'Sor 

S' ' 

117 

17 

s 20 cm 
14,53 
(17:12-20) 
17,65 
(3:20) 

21 -40 cm 
42,73 
(50:25-40) 
35,29 
(6:25-40) 

T^ le phan tram 
41 - 60 cm 
24,79 
(29-45-60) 
17,65 
(3:45-60) 

61 - 80 cm 
11.11 
(13:65-80) 
23,53 
(4:65-80) 

£81 cm 
5,98 
(7:100-150) 
5,88 
(MOO) 

Da dang di truyen quin th^ va loai Thiiy tdng 

Dfi danh gia muc dp da dang di truyen quan thfi 
vi loai cua lodi Thiiy timg nghien ciiu, cic thdng sd 
di truyen dupc xdc dinh bao gdm tin sd allele, ty le 
phin tram locus da hinh vi cdc thdng so khdc trfin ca 
sd kfit qua dien di sin phim PCR ciia 6 cap mdi SSR 
luc lap (cpSSR). Ma hoa cic phd dien di cho mdi 
bdn gel dupc tien hinh cin than vi thi nghifim dupc 
\^p l̂ i cho den khi dat dugc kfit qud hinh 2. 

Sdu cap mdi SSR luc lap (cpSSR) da tim thay 14 
allele cho loii Thuy tung dao dpng tir 9 (Trip K'sor) 

den 12 (EaRal). Ty Ie phan tram locus da hinh cho 
loai Thuy tiing la 33,33%. 3 locus da hinh dupc xdc 
dinh cho lodi Thuy tiing: locus ptI5169, ptl 10048 vi 
pt87268. Sd allele cho mdi locus da hinh la khdc 
nhau d ci 2 miic do quin thfi va loai. CJ miic d^ lodi, 
3 allele dupc xac dinh d 2 locus ptl 10048 vi 
pt87268; 5 allele d locus ptl5169. 6 miic dd quin 
thfi, 2 allele khac nhau dupc tim thiy d locus 
ptl 10048 vdl quin thfi Trip K'sor, 3 allele dupc xdc 
djnh d locus ptl 10048 vdi quin thfi EaRal, locus 
pt87268 vdi Trip K'sor vd 5 allele d locus ptl5169 
vdi quan thfi EaRal. 

M 1 2 3 4 5 6 7 8 9 1011121314 

300 bp • 
2O0bp-» | 

100 bp ^ 

• • - w _ - _ _ _ _ _ _ _ _ _ 

Hinh 2. Ph6 di^n di san phim PCR - cpSSR tren gel Polyacrylamide 5 % . (A: Mdi R 26081, B" pt87268 C" Dt15169 D; 
pt110048; M: marker phan tu- lOObp, Gilng 1-14: ten cdc mlu ThOy tung). 
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Cau true khong gian cua allele t ^ cac quan thfi 
cua 3 lodi Thdng nghien cthi dupc trinh bay d hmh 3. 
Quin the Trap K'sor thudng cd cdc thong s6 vfi 
allele thip hon so vdi EaRal. Gid tri c ic allele trung 
binh cho mpt locus (A, Ae, Ap v i 1) thip d quan thfi 
Trip K'sor so vdi EaRal. Gid tri allele trung binh 
cho moi locus (A), he sd gen di hpp tii quan sit (Ho) 
vd hfi so gen di hpp tii k^ vgng (He) dupc tim thiy 
cho quin thfi vd loii ThCiy timg dupc trinh b iy d 
bing 3. So allele da dupc tim thiy d miic dp loai 
tmng bmh 1,13. Tuy nhien, cd sy sai khic nhau vfi sd 
allele t^i mdi locus cho mdi quin the tir 1,07 d T r ^ 
K'sor den 1,19 d EaRal. Ro rang, miic dp tnmg binh 
allele cho mdi locus duoc xem xet la thap cho tat cd 
cdc quin thfi ciia lodi Thdng nghien ciiu. 

Mtic dp trung binh ciia hp sd gen di hpp tir quan 
sdt (Ho) va ky vpng (He) dupc so sdnh gifla c ic qudn 
the trong loii Thuy tiing nghifin cim. Gi i tri Ho khac 
nhau giua cdc quan the, dao dpng tir (0,059) quan the 
Trap K'sor den (0,087) quan the EaRal, tnmg binh l i 
0,076. Gi i tri He khdc nhau gifla cdc quan the, dao 
d0ng tu (0,056) quin thfi Trip K'sor dfin (0,119) 
quin thl EaRal, tnmg binh l i 0,087. Kiem dinh gid 
thiet x^ da chi ra ring sy khdc nhau cd y nghTa ddi 
vdi loii Thiiy timg gifla hfi sd gen di hpp hi quan sit 
vd ky vpng tai locus ptl5169 (p < 0,0001). Sy khic 
nhau cd y nghia cung dupc tim thay d mdt sd locus d 
miic dp quan thfi. Sy khic nhau niy dugc tim thiy d 
locus pt 15169 (p < 0,05) cho quin thfi EaRal. 

Ket qud trinh biy d trfin da chi ra rang miic dp 
da dgrag di tmyfin thip A = 1,13 (1,07 - 1,19), P = 
33,33%, Ho = 0,076 (0,059 - 0,087) v i He = 0,087 
(0,056 - 0,119) ciia loii Thiiy timg d Viet Nam khi 

so sdnh vdi mdt so lodi Thong khic da nghifin ciiu 
bdi mgt sd tdc gia khic. Trong khi do, mice dp da 
dang di truyen cao d mgt sd lodi Thdng khic khi sit 
dung chi thi SSR nhu Pinus strobus (Ho = 0,515; 
Echt et al, 1999), P resinosa (Ho - 0,185; Boy et 
al, 2005), Cedrus atlantica (P - 65,2%, He = 0,95; 
Terrab et al, 2006) vd Pinus brutia (P = 68%, Ho = 
0,191, He = 0,271; Korol et al., 2002); chi thi 
RAPD cho C. atlantica (H = 0,191; Renau-JMorata 
et al, 2005). Mirc dp da dang di trayfin thdp ciing 
dupc xdc dinh d mgt sd Ioai Thdng nhu Abies flinckii 
(P - 30,2%, H - 0,113), A. gualemallelesis (P = 
20%, H = 0,069), A. hickeli (P = 28,2%, H = 0,1) va 
A. religiosa (P = 31,8%, H = 0,108; Aguirre-Planter 
el al. 2000); Pinus longaeva (P = 38,9%, Ho = 
0,122, He - 0,134 dimg chi thi isozym va P = 34,1%, 
He - 0,130 dimg chi thi R A J D ; Lee et al, 2002); 
Picea breweriana (P = 44,2%, H = 0,129; Ledig et 
al, 2005); A. sibirica (P = 20%, H = 0,064; 
Larionova el al, 2007) v i su dung isozym d lodi 
Thiiy tiing Glyplostrobus pensilis d Tnmg Qudc (P = 
24,7%, H - 0,122; Li F, Xia N, 2005) v i dimg chi thi 
ISSR (inter-simple sequence repeat) cho loii Sa mu 
diu Cunninghamia lanceolala var. kontshii (P = 
49,35% va H - 0,063; Nguyen Minh Tam et al, 
2009) va Pa mu Fokienia hodginsii (P = 33,82% va 
H = 0,070; Nguyen Minh Tam el al, 2011). Kfit qua 
ciia chung tdi cd thfi gii thifit ring mirc dp da dang di 
trayfin thdp d ca miic dp loai v i quan thfi cua lodi 
Thuy timg lifin quan den den Ijch sir sdng ciia lodi vd 
thy phin nhd gid. Gii thifit nay phii hpp vdi ly thuyfit 
v i dupc dy bdo ve khd nang mit tinh da dang di 
truyfin tifin quan dfin kich Ihudc quin thfi nhd vd cd 
lap dudi inh hudng xau bdi con ngudi. 
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Hinh 3. Ciu tnic khdng gian allele cua c ic qudn th l nghien cCru A: S6 allele, Ae- Allele hu-u hi§u. Ap-Allele hilm, I- Chi s6 
da dang Shimmon 
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H^ so F cua Wright (1969) 

Cic gii tri trung bmh F (Fis, Fst va Fit) ciing 
dupc tim thay tai mdi locus da hinh va chi ra miic dp 
thifiu hut gen di hpp tCr theo phuang trinh Hardy-
Weinberg (Bdng 4). Gia tri Fis cho tit ca cac quin 
thfi ciia loai Thiiy timg (Bang 3), trung binh 0,106, 
dao dpng tfl -0,061 d Trip K'sor dfin 0,274 d EaRal. 
Kfit qui niy chi ra dnh hudng ciia mdi quan he sinh 
sdn gifla cdc ca thfi trong mdi quan the. Mdi quan he 
sinh san can noan cao xuat hien d quan thfi EaRal 
(Fis > 0,2). Tuy nhien, gia tri nay cao tai mpt sd 
locus ptl5169 (0,371). Gii tri Fis thip dupc tim thiy 
d locus ptII0048 va locus pt87268. Kfit qua ndy chi 
ra inh hudng cila moi quan he sinh san can noan cao 
den mgt sd quan the, dac bifit d mdt sd Igcus da hinh. 
Gid tri Fit chl ra muc dp suy gidm gen di hpp tii ciia 
loii theo phuang trinh Hardy-Weinberg li 33,7%, 
Tuy nhien, co sy khac nhau ve locus da hinh duy tri 
gid tri duang cao trong loii. Gii trj Fit li 0,476 tai 
locus ptI5I69. Gia tri Fst chi ra sy khac nhau ve di 
truyen gifla cac quan the trong lodi Thuy tiing la thip 
vdi Fst = 0,110. 

Bang 3. Da dang di truyen cGa 2 quSn t h l loai Thuy li ing 

Phan tich UPGMA (Unwei^ted Pair Group 
Method) tren ca sd ma tran cfla kifiu gen (genotype) 
tu 6 cap mdi SSR luc lap cho mdi ca thfi trong loai 
theo phin mfim Winboot ciing d3 chi ra moi quan he 
gifla cdc ca thfi trong lodi Thdng nghien ciiu. Du lieu 
thu thap dupc da chi ra 134 ca the Thiiy tiing tu 2 
quin thfi Trip K'sor vi EaRal. Tat ca cdc ci difi 
nghifin ciiu dupc tach thinh 13 nhdm khac nhau 
(Hinh 4, Bing 6), Nhdm 1 va nhdm 13 gdm cac ca 
ttifi ciia quin the EaRal vdi 42,8% vi 50% ciia quin 
thfi Trip K'sor, trong khi dd nhdm 2, 11 va 12 vdi s6 
lupng ca thfi la 9,5%, 9,l%i va 6,7%i ciia quin th§ 
Trip K'sor, tuang ling. Cac nhdm cdn lai gdm duy 
nhit cdc ca the cua quan thfi EaRal. Mdi quan hp gin 
gui gifla cac ca thfi trong moi nhom (gid tri bootstrq) 
> 60%)) cung dupc ghi nhan. Chang han, d nhdm 13, 
ba cd thfi cua quan the Trap K'sor cung kfit hgp vdi 
nhau vdi gia tri bootstrap 79%i, Trong nhdm 1, 6 ca 
thfi cua EaRal ket hpp vdi nhau vdi bootstrap 68%. 
Cac ca the ciia quan thfi EaRal cd quan he khdng m|it 
thifit vdi nhau vi dfiu cd bootstrap < 50%. 

QuSn th l 

T r i p K'sor 

EaRal 

Trung binh 

N 

17 

117 

A 

1,07 

1,19 

1,13 

Ho 

0.059 

0,087 

0.076 

He 

0,056 

0,119 

0,087 

Fis 

-0,061 

0,274' 

Ghi ch i i : N kich thu'd'c mSu, A, sd allele tai mdt locus, P, ty 
l# locus da hinh, HQ, tan so gen dj hpp tu quan sat; He tan 
so gen di hop tir ki vong, Fis-He s6 smh san can noan; 
p<0,0001, *"p<0,05, *"p<0,01 

Bang 4. He so sinh san can noan (Fis) va mi ic do khac 
nhau giua cac qu^n the (Fst) va trong loai (Fit) tai cac locus 
da hinh cua loai Thuy tung ('p<0,0001 va "p<0,65) 

pt30204 

pt l 5169 

pt l 10048 

pt87268 

0,371* 0,137' 0,476 

0,052 0,010 0,062 

-0,098 0.284* 0,214 

HI so tutmg a^ng di truyen va khoai^ each di truyfin 

Hesd tuang ddng di tmyfin (I) va khoing each 
dl truyen (D) nhan dupc sau khi so sanh cdc cap 
quin the vdi nhau va dupc ghi nhan d bang 5. Gid tri 
I trung binh 0,983. Gid m D trung binh 0,017. 

B i n g 5. He so lu'ong fldng (tr^n) vd khodng cdch di Iruyin 
(dual) theo Nei (1972), cho c i c c |p q u i n t h l ciia lodi ThOy 
tung. 

T r i p K'sor EaRal 

Tr4p K'sor - 0,983 

EaRal 0,017 

Tit ca cac quin thfi Thiiy tiing d DdkLik deu 
qua nhd ve kich thudc Irong cdc mdnh rimg bi suy 
gidm, tham chi ngay cd trong cac khu bao tdn, khong 
qua 100 ci thfi/quan the, tni quin thfi EaRal khoang 
200 ci the. Hoat ddng cua con ngucri da lam suy 
gidm kich thudc quan thfi vd inh hudng dfin cau tnic 
tudi ciia mdi quan the Thong, 

Loii Thdng nghien cim duy tri mflc dp da dang 
di truyfin thap. So allele trung binh cho mgt locus la 
1,13 (1,07 - 1,19), ty s6 locus da hinh Irung binh 
33,33%i, he sd gen dj hop tu quan sdt trung binh 
0,076 (0,059 - 0,087) va lie sd gen di hpp tu ky vgng 
ttung binh 0,087 (0,056 -0,119) 

Quan the d EaRal cd he sd sinh san can noan cao 
(Fis > 0,2). Nghien cim nay cung xdc dmh muc i(f 
cao cua he sd gen ddng hpp tu d quin Ihfi EaRal va 
li hau qua ciia sy tang moi quan hfi can noan xual 
hifin ttong kich thudc quin Ihfi nhd. 

Phin tich UPGMA (Unweighted Pau Group 
Method) tten ca sd ma tt^n ciia kifiu gen (genotype) iB 
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chi ra moi quan h§ giua cac cd thfi trong loai Thdng thinh 13 nhdm khic nhau, moi quan he gan giii giiia 
nghifin ciiu. Tat ca cac cd thfi nghien cflu dupc tach cic ca thfi trong mdi nhdm (gid tri bootstrap > 60%). 

n tich UPGMA trSn ca sd khodng cich di truyin tir 134 ca thl cua 2 quin thl Trap K'sor (EK) v i EaRal (EH), 
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Bang 6, Phan lich UPGMA (Unweighted Pair Group Method) tren ca sd ma tran cua kilu gen (genotype) tir 134 cd thl 
ThOy tiing cCia 2 quin thl Trip K'sor va EaRal. 

Ca the trong quan the 
Nhdm ^ , ^, ~ 

EaRal Trip K'sor 

032, 083, 091, 093, 096, 097, 098. 092 

002, 064, 074, 077, 100, 101, 102, 099. 084, 079. 015 

089,117,027,038 
022, 112, 103 

052, 043, 010, 007, 105, 078, 072,115, 108. 086 

040, 041,042, 023. 050, 049. 047, 029. 030, 020. 018, 051. 045, 044, 036, 013, 

001,003,007,010,011, 
017 
002,009.015,013 

026. 

037. 

094, 082. 054. 095 

032, 028. 024 

061. 059, 058. 057, 069. 055, 067, 062, 060. 056, 066,065 

008. 063, 070. 003. 001 

107. 114.113, 111, 110, 109.088,087.035 
008. 039, 106. 053, 048, 046, 017, 090. 073, 080, 081. 025, 019 
006, 016, 005, 014 

012 
008 
005, 014, 004, 016. 006 

M O T S O GIAI PHAP BAO TON VA PHUC HOI 
LOAI 

Tir kfit <]ua khio sdt thyc dia vd phan tich da 
dang di truyfin quin thfi va loai Thiiy timg nhdn thiy 
tdt cd cic quan the cd tinh da dang di truyfin thip nen 
trudc tien, phai bio vfi nghiem ngat noi sdng cua loii 
Thiiy tung v i c im khai thdc rung. Thay ddi ehfi dp 
gifl nudc ttong rimg de dan din phuc hdi nai sdng 
cua chiing, dac bifit tao difiu kifin cho cay con tai 
sinh. 

Bao tdn ngoai vi cac lodi Thdng cin phdi dugc 
tifin hdnh cang sdm cdng tdt. Day Ii nai b io tdn va 
quin li- dfi Thong sinh trudng v i phdt trifin va phdng 
ttanh tifim nang xdi mon ngudn gen cua cdc quin thfi 
Thdng, Nhu vay, thu thap Thdng dupc xem nhu la 
ngudii tu lieu dfi tai tao lai va cin thifit dfi duy tri b io 
ton bfin vuTig cac loii Thdng d nudc ta. Nfiu cd thfi, 
thifit lap vudn gidng bao tdn Thdng tai khu vuc Cu 
Ne, Nhirng nai n iy dip flng dupc difiu kien sdng cua 
chung. 

L6i cam OTI: Cong trinh dugc hodn thdnh b&i kinh 
phi cua de dn "Bdo ton vd su dung ben viing mot s6 
lodi thong quy hiem co gid tri kinh ti cao dang bi de 
doa luy4t chitng vd khu he ndm ngi ky sinh co ich 
trong cdc lodi nghien cuu ". 
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SUMMARY 

Glyplostrobus pensilis (Staun) KKoch is considered as one of the cntically endangered conifer species and 
only distributed in Dak Lak province. We mvestigated the geiieric variability and pattern structure of two 
populations sampled in two distticts EaHLeo and Krong Nang, Dak Lak province. A total of leaves or inner 
harks collected fi^om 134 individuals of two populations were used to assess genetic diversity using chloroplast 
simple sequence repeat (cpSSR). Six primer pairs were used m this smdy at population and species levels. The 
study results showed Glyplostrobus pensilis had aXovi ie\A of ^e^slic diversity: an average number of alleles for 
a locus was 1.13 (1,07 - 1,19), the average polymorphism was 33.33%, observed heterozygosity was 0 076 in 
average (0.059 - 0.087) and expected heterozygosity ranged fron 0.056 to 0,019, with an average of 0.087. At 
EaRal (EaHLeo) population have high levels of mbreedmg coeffient (Fis > 0.2). These findmgs confirm high 
levels of generic homozygosities at EaRa! population and consequence of increase matings between very close 
relatives in small populations. Low genetic differentiation among the populations, indicating the high gene 
flow. The difference in genetic smdies of 134 samples on the ttee diagram by a factor of Jaccard's genetic 
similarity with UPGMA (Unweighted Pau Group Method) grouping type was divided into 13 mam groups. 
Human activities which reduces population size and these consequences also affect to age stmcture in each 
population. A number of measures applied to the conservation and sustainable development were also 
discussed, 

Keyworks: Conservation, genetic diversity, Glyplostrobus pensilis, chloroplast simple sequence repeat (cpSSR) 

Author for correspondence: Tel: 84-0977365689; E-mail- duvvu(a).vnmn.vast vn 

11 




