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TOM TAT

Thong xuan nha (Pinus armandii subsp. xuannhaensis L.K. Phan) 1a mdt dudi loai cia mot trong 3 loai
Thoéng 5 14, méi phat hién dugc gin day & Khu bao ton thién nhién Xuan Nha. Day la dudi loai dic hitu hep va
dang bi tuyét chung & Viét Nam. Trong nghién ciru ndy, 15 chi thi ISSR di dwoc sir dung dé phén tich da dang
ngudn gen di truyén quin thé ciia dudi loai Thong xuén nha thu & 5 tiéu quin thé T4n Xuén, Thac Nudc, Dinh
VTV2, gin VTV2 vi Binh Pomu tai Khu bao tén thién nhién Xuén Nha, tinh Son La. K&t qua phan tich da chi
ra 15/15 chi thi c6 tinh da hinh. Téng sb d4 nhan ban dwoc 51 phan doan DNA, trong d6 50 phin doan da hinh
(chiém 98,04%). Tinh da dang di truyén thé hién cao nhat & tiéu quéan thé Pinh Pomu (I = 0.555; h = 0,8; PPB
= 68,76%; Ne =1,6 va He = 0,4) va thip nhét ¢ tiéu quén thé Tan Xuan (I = 0,428; h = 0,6; PPB = 57,06%, Ne
=1,215 va He = 0,303). Téng mirc d¢ thay dbi phan tir (AMOVA) giira cac tiéu quén thé 1a 7% va giita cac ca
thé trong cing tiéu quin thé 1a 93%. Biéu dd phan nhom chia 1am 2 nhanh chinh va ¢6 hé sb twong ddng di
truyén dao dong trong khoang tir 0,53 dén 0.96. Thong qua két qua phén tich phan tir cho thiy dudi loai Thong
xudn nha cin c¢6 chién luge som dé bao tdn & muc tidu quin thé.

Tir khéa: Bao ton, da dang di truyén, ISSR, Pinus armandii subsp. xuannhaensis LK. Phan, Théng xudn nha

MO DAU

Thong xudn nha 1a mot taxon Thong nam 14
méi dwoc phat hién gin day & Khu bao ton thién
nhién (KBTTN) Xudn Nha, huyén Moc Chau, tinh
Son La. Lic dau tén khoa hoc cia taxon nay
dugc Phan Ké Loc xac dinh 1a gan giéng véi Pinus
aff. armandii Franch (Nguyen Duc To Luu et al,
2013). Bén nim 2014, Averyanov va dong tac gia da
mo ta 1la mdt loai mdi cho khoa hoc, P. cernua L.K.
Phan ex Aver.. K.S. Nguyen & T.H. Nguyen. Gan
nhu vao cung thoi gian d6 Phan Ké Loc da tu chinh
lai va cho taxon mdi phat hién dugce chi la dudi loai
Pinus armandii subsp. xuannhaensis L.K. Phan cua
loai Pinus armandii phan bd rong rai hon ¢ ngoai
Viét Nam (Phan Ke Loc er al., 2014). Ciing gidng
v6i hai loai Thong ndm 14 khac ctia Viét Nam la
Thong da lat (Pinus dalatensis Ferré) va Thong pa
cO (Pinus kwangtungensis Chun ex Tsiang), Thong
xudn nha 14 duéi loai dic hiru rat hep, chi gap ¢ khu

vuc bién gidi cia Son La va giap véi tinh Hua Phan
ctia Lao. Pay 1a taxon Thong véi cdy gd thuong
xanh, cao dén 25-30 m véi duong kinh than ngang
nguc 0,7-0,9 m. S lugng Théng xuan nha trudng
thanh wéc con khoang 150 cdy, phan b tap trung
trén dién tich khoang 80 km®. Cay sinh truéng phat
trién t6t, tuy nhién rat hiém cdy con tai sinh.

Trong nhitng nam gin day, do tic dong cta
con ngudi da dan dén dién tich rimg giam va ting
murc d0 phan manh cia rung con sot lai, do do co
anh huong bt loi dén moi truong séng ty nhién cia
cac loai cay. Thong xuan nha dang bi khai thac boi
nguoi dan dia phuong va cac doanh nghiép lam
nghi¢p. Cac hoat dong cua con nguoi da lam suy
thoai va pha hiy moéi truong séng ciia nd. Do do,
loai nay dugc ghi lai trong nhidu manh rimg thir sinh
& cac khu vuc bao vé. Cac quan thé Thong xuan nha
phai d6i mat voi cac méi de doa tuyét chung nghiém
trong nhu két qua cta viéc pha rimg dé canh tac, cac
khu dinh cu ctia con ngudi va khai thac gd cho muc
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dich thuong mai. Theo Quy Béo tdn Thién nhién
quéc té (IUCN) 2014, Théng xuan nha duge xép
vao thir hang dang bi tuyét chung (EN). Vi vay,
viéc bao ton hiéu qua nguén gen Thong xuan nha
la nhiém vu cap bach dit ra cho cac nha lam cong
tac bao ton.

Hau hét, cic nghién ctru trude day méi chi
tap trung vao viéc phan loai dua trén dac diém
hinh thai va noi phan bd (Phan Ke Loc er al.,
2014, Nguyen Duc To Luu et al 2013). Nghién
ciru v€ da dang di truyén ngudn gen cho taxon
nay chi méi bat dau (Nguyen Minh Tam et al.,
2015). Trong khi d6, ¢ mot sb nudc khac viéc
nghién ctru di truyén quan thé mot s6 loai 14 kim
phuc vu cho cong tac bao ton va phuc hdi di
dugce nhiéu nha nghién ctru quan taim (Rao, 2004;
Larionova et al., 2007). Thong qua viéc phan
tich ciu tric di truyén st dung chi thi phan tir
cua mot sb loai 14 kim bi de doa tuyét chung cho
thay mirc d6 da dang di truyén bi suy giam rét
cao lién quan dén kha niang ting hé s6 dong hop
tlr trong cac quan thé nho va hep, dong thoi ciing
chi ra mic d6 da dang gilta cac quan thé 1a rat
16n va dua ra mot s bién phap hiéu qua dé phuc
hdi nguén gen mot sb loai 14 kim bi de doa tuyét
chung (Chung et al., 2004; Wu et al., 2011). Mot
trong nhiing ky thudt nghién cuu da dang di
truyén dugc ap dung hiéu qua hién nay la si
dung chi thi phan t& (AFLP, ISSR, SSR, RAPD,

STS,...) (Goldstein, Schlotterer., 1999; Semagn
et al., 2006; Nguyén Duc Thanh et al., 2005;
Zhang et al., 2005). Trong d6 thi chi thi ISSR

(Inter Sequence Simple Repeat) dang dugc ung
dung rong rai va cd hiéu qua trong viéc danh gia
da dang di truyén ¢ ca mirc do quan thé va loai.
Dién hinh 1a céng bb ciia Nguyen Minh Tam va
déng tac gia (2009; 2011; 2013; 2015) vé viée sur
dung chi thi ISSR danh gi4 da dang di truyén cia
2 loai 1a kim 1a Po mu (Fokienia hodginsii), Sa

mdc dau (Cunninghamia lanceolata var. konishii).

Vi Binh Duy ef al.

Tuong ty, Pinh Thi Phong va dong tac gia
(2015a, 2015b), Trdn Thi Liéu va dong tic gid
(2015) ciing da su dung chi thi ISSR dé nghién
ciru da dang di truyén va cdu trac quén thé cua 3
loai Thong da lat (Pinus dalatensis Ferré), Kim
giao nui dat (Nageia wallichiana (C.Presl)
Kuntze), Thong 14 det (Pinus krempfii Lecomte)
séng ty nhién ¢ Tay Nguyén phuc vu cho cho
cong tac bao ton.

Xuét phat tir cdc co s¢ khoa hoc trén déy, cong
trinh nay trinh bay két qua v& viéc nghién ctru “Pa
dang va bién ddi di truyén & quan thé tuy nhién cua
duéi loai Thong xudn nha dac hitu hep & Son La,
Viét Nam bang chi thi ISSR ” nhim d& xuét giai
phap bao ton, str dung va phat trién bén ving tinh da
dang sinh hoc ¢ Son La noi riéng va Viét Nam nodi
chung.

POI TUGNG VA PHUONG PHAP NGHIEN CUU

Poi twgng nghién ciru

Bay muoi mét miu 1a ciia dudi loai Thong xuan
nha dugc Phan Ké Locthuo 5 tidu quﬁn thé Tan Xuan,
Théc Nué6c, Dinh VTV2, gin VTV2 va Dinh Pomu tai
Khu BTTN Xuén Nha, tinh Son La (Bang 1) dugc st
dung dé phan tich di truyén. Cac mau dugc bao quan
trong tii nhya déo trong c6 chira silicagel ngay tai thuc
dia va chuyén dén phong thi nghiém giit & nhiét do
phong dén khi sir dung phan tich DNA. Dé xac dinh
chinh xac tén khoa hoc ctia dudi loai Thong xuan nha &
mdi quan thé nghién ciru, mau tiéu ban dugc thu thap
va dugc luu gilt tai Phong mau thyc vat khd cia
Truong Pai hoc Khoa hoc ty nhién, Pai hoc quéc gia
Ha Noi, ky hi€u HNU. Trinh ty 15 chi thi ISSR st
dung trong nghién ctru, duoc tong hop boi cong ty IDT,
Hoa Ky (Intergarated DNA Technology, USA) nhu
trong bang 2.

Bang 1. Théng tin clia cac mau dwéi loai Théng xuén nha s dung trong nghién ctru.

Tiéduquanthé S6mau Ky hiéu mau Toa dd "
Vido Kinh do Do cao (so mat nwéc bién) (m)
Pinh Pomu 20 PM1 - PM32 20°42'10"N 104°40'55"E 1000-1050
Tan Xuan 10 TX1-TX10 20°40'46"N 104°39'46"E 1502
Thac Nuéc 10 TN1-TN10 20°42'39'N 104°40'27"E 912
Gan VTV2 20 GV1-GV20 20°42'38"N 104°40'"17"E 890
binh VTV2 11 DV1-DV11 20°41'40"N 104°39'23"E 1410
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Bang 2. Trinh tw nucleotide cta 15 chi thi ISSR st dung trong nghién ctru.

STT Chi thi Trinh tw lap Nhiét do gidn madi (°C) Tai liéu tham khao

1 ISSR1 (CAG)s 50 Bornet et al., 2011

2 ISSR2 (CAA)s 50 Bornet et al., 2011

3 ISSR5 (CCG)s 51 Carrasco et al., 2013

4 ISSR8 (GAA)s 51 Carrasco et al., 2013

5 ISSR9 (TG)sGA 49 Carrasco et al., 2013

6 ISSR10 (CTC)s 51 Carrasco et al., 2013

7 UBC808 (AG)sC 50 Isshiki et al., 2008

8 ISSR55 (AC)sT 51 Arif et al., 2009

9 ISSR69 (GGGTG)3 52 Arif et al., 2009

10 UBC809 (AG)sG 49 Isshiki et al., 2008

11 UBC834 (AG)s CT 51 Isshiki et al., 2008

12 UBC835 (AG);CC 51 Isshiki et al., 2008

13 UBC843 (CT):GA 50 Wang et al., 2010

14 HB12 (CAC);,GC 50 Parasharami et al., 2012
15 HB15 (GTG); GC 50 Parasharami et al., 2012

Phuong phap nghién ciu
Tdch chiét DNA tong sé

DNA tong s6 dugc tach chiét va lam sach theo
phuong phdp cua Porebski va dong tac gia (1997), sau
do kiém tra do sach trén gel agarose 0,9% va do ndng
d6 DNA tong sb trén may UVS 2700, Labomed, Hoa
Ky.

Phdn tich phdan irng PCR_ISSR

Phan ung nhan gen dugc thyc hién trén may
PCR system 9700 (Hoa Ky) véi tong thé tich 25 ul
gém cac thanh phﬁn: dung dich dém PCR 1X; 2,5
mM MgCl,; 2 mM dNTPs; mdi 100nM; 50 ng DNA
khuon va 0,5 don vi Taq polymerase. Chu trinh nhiét
ctia phan mg PCR: bién tinh & 94°C trong 4 phut,
tiép sau 1a 35 chu ky nbi tiép nhau véi cac budc:
bién tinh 94°C trong 1 phit, gan moi 48 - 52°C trong
1 phut, kéo dai chudi 72°C trong 1 phut va két thuc
phan tmg & 72°C trong 10 phit, giit san phim & 4°C.
San phiam PCR duogc kiém tra trén gel agarose 1,5%
cung v6i thang DNA chuin 1000 bp, sau d6 nhuém
ethidium bromide 15 phut va quan sat dudi tia UV.

Phan tich sé liéu

Phan tich sb liéu theo quy udc: 1 — phan doan
DNA xuét hién va 0 — phan doan DNA khong xuét
hién khi phéan tich sin phim PCR-ISSR véi phan
mém NTSYS 2.0 (Rohlf, 1992). Cac théng s6 da
dang di truyén cia mdi quan thé nhu phan tram phan

doan da hinh (PPB), chi s6 da dang di truyén
Shannon (/), h¢ so6 gen di hop tir mong doi (He) va
murc blen luong phan tir (AMOVA) giira cac ca thé
trong quan thé va gifta cadc quan thé dugc tinh toan
sir dung phdn mén GENALEX 6.5 (Peakall, Smouse,
2006). Chi s6 da dang di truyén tinh theo Nei (4)
(1973) ciia mdi quan thé dugc tinh theo cong thic A
= Y'pi’ (trong d6 pi 12 tin sb cua allele thi i tai locus
d6). Ham lugng thong tin da hinh (PIC) ctia mdi chi
thi ISSR duoc xac dinh theo cong thuc: PIC; = 1 -
ZPU (trong d6 Pj 1a tan s6 allele thir j ctia kiéu gen i
duoc kiém tra). Gia tri da dang gen trong mét locus
(Intralocus Gene Diversity: Hj) dugc tinh theo cong
thire: Hj = 1 - p” - q*(trong d6 p 1a tin s6 cua allele
thir 7 tai locus d6, q = 1-p). Thiét ldp ma tran khodng
cach di truyén dé phan tich thanh phén toa do (PCA)
giita cac ca thé. Lap biéu dd hinh ciy theo phuong
phap ciia Nei va Li (1972) trong phan mén NTSYS
2.0 va gia tri Bootrap dugc hd trg boi phin mén
Win-Boot (Yap, Nelson, 1996) véi 1000 14n lip lai.

KET QUA VA THAO LUAN

Phén tich da dang di truyén trong cac tiéu quén
thé Thong xuan nha

Muoi 1am chi thi ISSR da nhan ban dugc téng
s0 51 phan doan DNA véi kich thudc dao dong tir
300 bp dén 1600 bp, trong d6 c6 50 phan doan DNA
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da hinh (chiém 98,04%) khi phan tich v&i 71 méu
DNA (mdi miu DNA 14 1 cé4 thé) thudc 5 tiéu quan
thé dudi loai Théng xuan nha & KBTTN Xuén Nha.
Trung binh ) phan doan DNA nhan ban, ham lugng
thong tin da hinh (PIC) va gia tri trung binh da dang
gen trong mot locus (Hy) khi phan tich véi 15 chi thi
ISSR tuong ung 1a 3,4; 0,35; 0,208 (Bang 3). Chi s6
thong tin di truyén ctia Shannon (J), chi s6 da dang di
truyén theo Nei (h) va phan tram phan doan da hinh
(PPB) trong cic tiéu quan thé dao dong tuong tng tir
0,428 (Tan Xuan) dén 0,555 (Pinh Pomu), tir 0,6

Vi Binh Duy ef al.

(Tan Xuan) dén 0,8 (Pinh Pomu) va tir 52,94% (gan
VTV2) dén 68,76% (Pinh Pomu) (Bang 4).

Mitc d6 da dang di truyén cta dudi loai Thong xuan nha
cao nhat ¢ tiéu quan thé Pinh Pomu (/ = 0,555; 7 = 0,8
va PPB = 68,76%) va thép nhat 1a & tiéu quan thé Tan
Xuan (I = 0,428; h = 0,6 va PPB = 56,29%) (Bang 4).
Két qua nay cho thdy, du tinh theo phuorng phap nao
cing van phan 4nh dung thyc trang vé tinh da dang
ngudn gen di truyén cia mdi tidu quan thé. Két qua phan
tich trong bang 4 ciing chi ra tinh da dang nguon gen &
murc do loai dat mirc cao voi gia tri 2= 0,693 va [=0,483.

Bang 3. Gia tri PIC va phan tram phan doan da hinh clia 71 mau Théng xuén nha véi 15 chi thi ISSR.

. i Phan Phan Téng R Pa dang gen
ST Chithi Kich  thuoc 0 doan da 9920 phan /e phandoan o " met
phan doan (bp) N dong da hinh
hinh hinh doan locus (Hj)
1 HB15 300-1600 0,588 6 1 7 85,71 0,161
2 HB12 700-1550 0,439 5 0 5 100 0,211
3 ISSR1 450-1100 0,378 3 0 3 100 0,194
4 ISSR2 450-600 0,171 2 0 2 100 0,429
5 ISSR5 1200-1400 0,146 2 0 2 100 0,395
6 ISSR8 500-700 0,410 4 0 4 100 0,256
7 ISSR9 400 0,021 1 0 1 100 0,080
8 ISSR10 1000 0 1 0 1 100 0,149
9 ISSR55 300-1000 0.6120 7 0 7 100 0,241
10 ISSR69 500-1200 0,347 3 0 3 100 0,330
11 uUBC808 500-600 0,444 2 0 2 100 0,166
12 UBC809 300-700 0,337 5 0 5 100 0,027
13 UBC834 500-1100 0,303 2 0 2 100 0,347
14 UBC835 500-750 0,448 3 0 3 100 0,0073
15 UBC843 500-900 0,595 4 0 4 100 0,009
Téng 300—1600 5,427 50 1 51 - 3,125
Trung binh - 0,350 3,33 0,067 34 98,57 0,208
Bang 4. Thong sb da dang di truyén quén thé Théng xuan nha phan tich véi chi thi ISSR.
Tiéu quan thé N Na Ne 1 He h PPB (%)
Dinh Pomu 20 1.600 1.600 0.555 0,400 0,800 68,76
Tan Xuan 10 1.267 1.215 0.428 0,303 0,600 51,29
Thac Nwéc 10 1.333 1.333 0.462 0,333 0,667 57,06
Gan VTV2 20 1.467 1.467 0.508 0,367 0,733 52,94
Dinh VTV2 11 1.333 1.333 0.462 0,333 0,667 61,47
Trung binh 1.400 1.390 0.483 0,347 0,693 58,304

Ghi chd: N: S6 méu phan tich; Na: S6 allele quan sat; Ne: S6 allele higu qua; I: Chi sé da dang Shannon; He: H& s6 gen di
hop t&r mong dgi; h: Chi s6 da dang theo Nei; PPB: Phan tram phan doan da hinh.

So sanh mirc d§ da dang di truyén nguon gen
cua dudi loai Thong xuan nha vai mét so loai Thong
khac dugc nghién ctru bai tac gia Viét Nam va trén
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xuan nha c¢6 mirc do da dang di truyén nguon gen
cao hon (I = 0,483 va PPB = 58,304%) so véi loai
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Thong la det (Pinus krempfii) (I = 0,137 va PPB =
30.11%) (Tran Thi Liu et al, 2015), Thong da lat
(Pinus dalatensis Ferré¢) (I = 0,094 va PPB =
17,72%) (Pinh Thi Phong et al., 2015b), Sa mdc
dau (Cunninghamia lanceolata var. konishii) (I =
0,1765), Po mu (Fokienia hodginsii (I = 0,1145)
(Nguyen Minh Tam ef al., 2013) va thdp hon loai
Pinus nigra cia Trung Qudc (I = 0,262 va PPB =
51,04%) (Rubio-Moraga et al., 2013), loai Pinus
sylvestris & Dtic va Tay Ban Nha (/ = 0,690 va PPB
= 99,76%) (Cipriano et al., 2013) va Kim giao nli
dat (Nageia wallichiana (C. Presl) Kuntze) (I =
0,258 va PPB = 43,42%) (Dinh Thi Phong et al,
2015a).

Két qua phén tich trong Bang 4 ciing chi ra, 5O
allele hiéu qua (Ne) va h¢ s6 gen di hop tr mong doi
(He) cua tiéu quan thé DPinh Pomu dat cao nhit (Ne
=1,6 va He = 0,4) va thap nhit 1a tiéu quin thé Tan
Xuan (Ne = 1,215 va He = 0,303). Két qua phan tich
vé cac thong sb nay ciing phu hop véi két qua cia
cac thong s6 da dang di truyén theo cach tinh (k) ciia
Nei (1973), chi s6 I ctia Shannon (1949) va phan
trim phan doan da hinh & muc d6 tiéu quin thé (cao
nhit van 13 tiéu quan thé & Dinh Pomu va thdp nhat
van 1a tiéu quan thé & Tan Xuén).

Mic d6 da dang di truyén trong quan thé dudi
loai Thong xuén nha trong nghién ctru nay thé hién &
mirc thip (He = 0,347) khi so sanh véi mot s6 loai
cdy 14 kim khac trén thé gidi va & Viét Nam khi st
dung ky thuat ISSR, ching han loai Pinus
tabulaeformis (He = 0,415) (Wang et al., 2010),
Pinus koraiensis (He = 0,348) (Feng et al., 2006),
Kim giao nui dat (Nageia wallichiana (C. Presl)
Kuntze) (He = 0,348) (Dinh Thi Phong et al,
2015a), nhung lai cao hon loai Pinus sibirica (He =

krempfii) (He = 0,089) (Tran Thi Lidu et al., 2015),
Thong da lat (Pinus dalatensis Ferré) (h = 0,128)
(Pinh Thi Phong ef al., 2015b), Sa moc dau
(Cunninghamia lanceolata var. konishii) (h =
0,063) (Nguyen Minh Tam et al., 2009) va Po
mu (Fokienia hodginsii (h = 0,070) (Nguyen Minh
Tam et al., 2011). T cac phan tich trén day chung
toi c6 nhan xét dudi loai Thong xudn nha ¢ Khu
BTTN Xuan Nha c6 da dang di truyén & mirc kha
cao.

Bien doi di truyen giira cac tieu quan thé Thong
xuan nha

Két qua phan tich vé mirc d6 bién dbi phan tir
(AMOVA) gitra cac tiéu quan thé va giita cac ca thé
trong cung tiéu quan thé & bang 5 ctng cho thay,
tong mirc d6 thay ddi phan tir rat thap gifta cac tleu
quan thé (7%) va cao gifra cac ca thé trong cung tiéu
quan thé (93%) véi gia tri P<0,001. Cho dén nay
chua c6 mot danh gia diy du nao vé da dang di
truyén ddi voi quan thé dudi loai Thong xuén nha,
tuy nhién so sanh véi loai Kim giao nui dit (Nageia
wallichiana (C. Presl) Kuntze) cuia Dinh Thi
Phong va ddng tac gia (2015a) phan tich véi 30
chi thi ISSR nhan thdy, mtc d¢ thay ddi phan tu
gitta cac tiéu quan thé 1a 40,07% va gitta cac ca
thé trong cung mot tiéu quén thé 1a 59,93%, hay
theo Tran Thi Lidu va dong tac ‘gia (2015) loai
Thong 14 det (Pinus krempfii) co tong muc do thay
dbi phan tu gilta cac tiéu quan thé 20, 28% va
gifta cac ca thé trong cung mat tiéu quan thé
79,82% khi phan tich v6i 26 chi thi ISSR va Thong
da lat (Pinus dalatensis Ferré) khi phan tich véi 26
chi thi ISSR ¢6 muc do thay dbi phan tir gitra cac
tiéu quan thé 41 ,99% va gilra cac ca thé trong

0,267) (Yang et al., 2005), Pinus sylvestris (He = cung mot tiéu quan thé 58,01% (Pinh Thi
0,262) (Liu et al., 2005; ), Thong 14 det (Pinus Phong et al., 2015b).
Bang 5. Mtrc d6 thay di phan tir (AMOVA) gitra cac tiéu quan thé va trong quan thé Théng xuan nha.

N <X an A 2 N Thanh phﬁn 2 <X Z: 70 .
Nguén bién thién Bac twdo Tong binh phwong bién dbi Tong sw bien doi (%) Gia trip
Gitra cac tidu quan thé 4 64,552 16,130 7,00

R <0,001
Trong cling tiéu quan thé 71 575,5 6,683 93,00

Khoing cich di truyén va phan nhém

Khoang cach di truyén va muc 4o tuong
dong di truyen gilta céc tidu quan thé nhan

dugc theo cach tinh cua Nei (1973) (Bang 6).
Két qua chi ra ring tleu quan thé Thong xuan
nha ¢ Pinh Pomu va tiéu quan thé Tan Xuan co
khoang cach di truyén 16n nhét (0,453) va nho
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nhét (0,162) 1a giita cac tiéu quan thé Tan Xuan
va Pinh VTV2. Tuong tu, khi so sanh muc do
twong ddng di truyén thi cac tiéu quan thé Tan
Xuén va Pinh VTV2 la gidng nhau nhiéu nhat
(0,842) va it nhat 1a gitra cac tiéu quin thé
binh Pomu va Tan Xuan (0,575).

Phan tich UPGMA (Unweighted Pair Group Method)
trén co s ma tran ctia kiéu gen (genotype) tu 15 m01
ISSR cho mdi c4 thé trong loai theo phan mém
Winboot va NTSYS ciling da chi ra moi quan hé
giita cac ca thé trong dudi loai Thong nghién ciu
(Hinh 1). Két qua chi ra cac ca thé trong cing mot

Vi Binh Duy ef al.

tiéu quan thé ¢4 quan hé gan giii nhau vé mat di
truyen va déu nam co cum vao tung nhom riéng bict
trén biéu d6 hinh cdy va chia thanh hai nhom chinh
(I va II) riéng biét c6 hé sb twong ddng di truyén dao
dong trong khoang tir 0,53 dén 0.96. Nhom chinh I
chia thanh 2 phan nhom 1.1 va 1.2 bao gdm cac ca
thé cua hai tiéu quan thé Tan Xuan va Pinh VTV2.
Nhom 2 chia thanh 2 phan nhom II.1 va I1.2 bao
gdm céc ca thé ctia ba tiéu quan thé Thac Nudc, gin
VTV2 va Pinh Pomu. Két qua phan nhém trén biéu
dd toa do (PCA) (Hinh 2) ciing phan anh két qua
tuong ty biéu db hinh cy.

Bang 6. Ma tran khoang cach di truyén (dwdi) va twong ddng di truyén (trén) gitra cac cap tiéu quan thé cia dwdi loai

Théng xuén nha (theo Nei, 1973).

Tan Xuan Thac nwéc Pinh VTV2 Gan VTV2 Pinh Po mu
Tan Xuan - 0,832 0,842 0,702 0,575
Thac nwéc 0,172 - 0,647 0,817 0,730
Pinh VTV2 0,162 0,404 - 0,667 0,631
Gan VTV2 0,354 0,186 0,344 - 0,870
Pinh Por mu 0,453 0,314 0,374 0,139 -

Dé xuat viéc bao ton

Muc tiéu chinh trong bt ky chuong trinh bao
ton tai nguyén di truyén thyc vat nao 1a duy tri dwoc
tinh da dang ngudn gen di truyén hay duy tri lién tuc
sy tién hoa cia loai (Karp, 1997). Tiém ning tién
hoa phu thugc vao mirc d¢ da dang di truyén trong
va giita cic quan the clia mdi loai. Tai muc d§ ca thé,
tinh da dang di truyén giam do tan s gen dong hop
tor cao anh huong nghiém trong dén strc chiu dung
V61 moi trudng song. Déi v6i quan thé, giam tinh da
dang di truyén c6 thé lam giam co hoi ma quan thé co
kha ning thich nghi véi méi trudong song bi bién doi.
Giam da dang di truyén cta loai s& lam giam tiém
nang thich nghi v6i méi truong sdng thay dbi trong
pham vi phéan b cia ching. RO rang, su ton tai cua
loai phu thudc rit nhiéu vao nguén gen ¢ mirc do
quan thé va ca thé. Nhu vay, bao ton & mdi loai 1a
khéc nhau va phu thudc vao ngudn gen cu thé cta mdi
loai.

Tir két qua khao sat thyc dia va phan tich da
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dang di truyén nhan thay dudi loai Théng xuan nha
c6 tinh da dang di truyén kha cao nén uu tién bao ton
nguyen vi va can ¢6 chién luoc thu thap hat glong dé
bao ton nguon tal nguyén ty nhién, va viéc trong
Thong xuén nha can dugc khuyén khich. Mot sb yéu
tb anh huong dén su suy giam tinh da dang di
truyén duoc tim thdy bao gdm noi séng ciia ching
bi pha huy va suy giam. Nhimng manh rimg, noi
song cua chung con sét lai déu bi thu nho va bi
phan cit. Quan thé cia loai déu c6 kich thudc nho
va bi ¢6 1ap. Mic khac sb lugng tiéu quan thé cua
chung trong tw nhién thap. Piéu nay di anh huong
xdu dén h¢ théng sinh san cua chung. Sinh san can
nodn xut hién vdi tan s6 cao. Hau qua ciia qua trinh
nay thuong dan dén giam tinh da dang di truyén
quan thé va loai, sau d6 lam ting khi nang nhiém
bénh va giam tinh thich nghi trong méi trudng séng.
Hon nita, yéu t6 khéc ciing dong vai trd quan trong
la khai thac cay rirng, dac biét cac loai thude dbi
tugng bao vé cang lam tang kha ndng tuyét ching
clia chung trong tuong lai gan.
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UPGMA.

447



Vi Binh Duy ef al.

** .
X . " A A
[ o * e . A ¢ Tan Xuan
r~ * < ’ An z Ny wr
R -2 . y_] m Thac Nuoc
I o A, H,
& . . it o _ A Dmh Pomu
®
;8. = & * A B A ™
o :‘ . ° Ay Gan VTV2
[ ° ¢ Dnh VTV2
i

Toado 1:34.25%

Hinh 2. Biéu db da chidu (PCA) clia 71 mau ctia dwéi loai Thong xuan nha theo hé sé di truyén cia Jaccard va kiéu phan

nhém UPGMA.

KET LUAN

Tinh da dang di truyén ciia dudi loai Thong
xuan nha & Khu BTTN Xuén Nha cao nhit ¢ tiéu
quan thé Pinh Pomu (7 = 0.555; h = 0,8; PPB =
68,76%; Ne =1,6 va He = 0,4) va thap nhat ¢ tiéu
quan thé Tan Xuén (I = 0,428; h = 0,6; PPB =
57,06%, Ne =1,215 va He = 0,303). Toéng mtrc do
thay d6i phén tir gitra cac tiéu quan thé rat thip 1a 7%
va cao giita cc ca thé trong cing quan thé 93%. Mbi
quan hé di truyén cua 71 mau Thong xuén nha thu tir
5 tiu quan thé phan tich v&i 15 chi thi ISSR chia
thanh hai nhom chinh ¢6 mic d6 tuong déng di
truyén dao dong tir 0,53 dén 0, 96. Céc ca the trong
cung tiéu quan the ¢6 quan hé gan giii nhau vé& mit di
truyen va déu nam co cum vao tirng nhoém riéng biét
trén biéu d6 hinh cdy. Két qua phan nhém trén biéu
dd toa dd (PCA) ciing phan anh két qua tuong tu. S6
allele hiéu qua (Ne) va hé s6 gen di hop tir mong doi
(He) cua tiéu qu?m thé Pinh Pomu dat cao nhit (Ne
=1,6 va He = 0,4) va thap nhit 1a tiéu quin thé Tan
Xuan (Ne = 1,215va He = 0,303). Tuy nhién hé s6 di
hop tir ctia cac tiéu quan thé kha cao (0,347). Vi thé
can phai ¢6 chién luge bao tdn nguyén vi ca & muc
ca thé va quan thé.

Loi cam on: Pé tdi nay dwoc hé tro boi nguén kinh
phi thugc d@é tai Nafosted ma s6 106.11-2012.30 do
Phan Ké Léc lam chii nhiém va sw hé tro mot s6
trang thiét bi ciia quy bao ton déng vit hoang di
(IDEAWILD) cho Vii Binh Duy va Bui Thi Tuyét
Xudn nam 2015.
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STUDY OF GENETIC DIVERSITY AND MOLECULAR VARIATION IN NATURAL
POPULATIONS OF PINUS ARMANDII SUBSP. XUANNHAENSIS L.K. PHAN - AN
ENDEMIC SPECIES IN SON LA, VIETNAM USING ISSR MARKERS

Vu Dinh Duy"*™, Bui Thi Tuyet Xuan'?, Do Thi Phuong Thao®, Phan Ke Loc*, Nguyen Minh Tam’

College of Forestry, Northwest A&F University, Yangling, Shaanxi, 712100, P.R China
*Vietnam National Museum of Nature, Vietnam Academy of Science and Technology
*Institute of Ecology and Biological Resources, Vietnam Academy of Science and Technology
‘Hanoi University of Science, Vietnam National University, Vietnam

*Institute of Environmental Technology, Vietnam Academy of Science and Technology

SUMMARY

Pinus armandii subsp. xuannhaensis L.K. Phan is a new five needle pine discovered recently from Xuan
Nha Nature Reserve, Son La province. This subspecies is considered as a narrow endemic to Vietnam and is
assessed as endangered. In this study, 15 ISSR markers were used to analyze the genetic diversity of this taxon
collected in five subpopulations (Tan Xuan, Thac Nuoc, Dinh VTV2, Near VTV2 and Dinh Pomu). Results of
the analysis showed 15/15 markers were polymorphic. A total of 51 DNA fragments were amplified, in which
50 fragments were polymorphic (98.04%). Genetic diversity was the highest in Dinh Pomu subpopulation (I =
0.555; h =0.8; PPB = 68.76%; Ne =1.6 and He = 0.4)) and the lowest in Tan Xuan subpopulation (I = 0.428; h
=0.6; PPB = 57.06%, Ne = 1.215 and He = 0.303). Analysis of molecular variance (AMOVA) results showed
that the total level of molecular changes between subpopulations was 7% and between individuals in the same
subpopulation was 93%. A constructed dendrogram based on similarity matrix of 71 Pinus armandii subsp.
xuannhaensis L.K. Phan samples divided the samples into two main groups with genetic similarity coefficients
ranged from 0.53 to 0.96. Results of the molecular analysis showed that Pinus armandii subsp. xuannhaensis
L.K. Phan species should be protected at the population level.

Keywords: Conservation, genetic diversity, ISSR, Pinus armandii subsp. xuannhaensis LK. Phan, Xuan

Nha Nature Reserve
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