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G MOT SO TiNH MIEN NUI PHIA BAC VIET NAM BANG CHi THI ISSR

Ngé Pirc Nhac', Nguyén Cong Phwong', Nguyén Thi Huyén®

Trung tdm Khoa hoc Lam nghiép Péng Bdc Bj
2Vien Nghién cizu Gidng va Cong nghé sinh hoc Lam nghiép

TOM TAT

Thiét sam gia 14 ngin (Pseudotsuga brevifolia W.C.Cheng & L.K.Fu) 1a loai thuong chi xuat hién trén cac dinh
nai d4 voi & do cao twong ddi 16n, dugc xep 1a loai 6 nguy co tuy€t chung va sap nguy cap trong Sach Do Viét
Nam. Viéc danh gia da dang di truyén ngudn gen Thlet sam gia la ngan hién co la rat can thiét, lam co s& cho
cong tac bao tén va phat trién loai cdy nay. 71 mau Thiét sam gia 14 ngén thu thap & cac tinh Cao Bing, Ha
Giang va Bic Kan dugc st dung dé danh gia mirc d6 da dang di truyén véi 7 chi thi ISSR. Két qua phan tich da
chi ra ¢6 62 phan doan DNA dugc nhén ban v6i 38 phan doan da hinh (chiém 61,90%) va muc do da dang di
truyen cua loai 6 muc trung binh véi | = 0,317; h=0,199 va PPB = 85,71%. Chi s da dang di truyén (h) cua cac
quan thé 1an luot 1a Bac Kan = 0,143, Cao Bang = 0,170 va Ha _Giang = 0,175. Tong murc do thay ddi phan tir
(AMOVA) gitra cac quan thé thap dat 20,68% va cao gilta cac mau trong quan thé 1a 79,32%. So d hinh cay the
hién mdi quan hé di truyén giita 71 miu chia thanh cac nhanh, v6i mirc do tuong ddng di truyén gilra cac quan
thé 1a cao tir 91,7 - 98,3%. Tir cic két qua phan tich nay, mot sb phuong an cho chuong trinh bao ton loai da
duoc dé xuit.

Tur khéa: Da dang di truyén, chi thi phan tu, chi thi ISSR, Thiét sam giala ngén.
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ABSTRACT

Pseudotsuga brevifolia W.C.Cheng & L.K.Fu is a species distributed only in high limestone mountains and is
classified as an endangered species in the Vietham Red Book. The assessment of genetic diversity of P.
brevifolia is very necessary for the conservation and development of this tree species. To assess the genetic
diversity of Pseudotsuga brevifolia, 71 samples collected from Cao Bang, Ha Giang, and Bac Kan provinces
were analyzed using seven ISSR markers. For these samples, 62 DNA fragments were amplified, of which 38
were polymorphic (accounting for 61.90%), and the genetic diversity according to Nei (h) of the species was at a
medium level with | = 0.317, h = 0.199, and PPB = 85.71%. The genetic diversity according to Nei (h) of the
populations ranged from Bac Kan h = 0.143, Cao Bang h = 0.170, to Ha Giang h = 0.175. The total molecular
variance (AMOV A) among populations was low (20.68%), while it was high within populations (79.32%). The
dendrogram illustrated the genetic relationships among the 71 samples, grouping them into several clusters, with
a high genetic similarity between populations ranging from 91.7% to 98.3%. From these analysis results, several
options for the species conservation program have been proposed.

Keywords: Genetic diversity, ISSR marker, molecular marker, Pseudotsuga brevifolia W.C.Cheng & L.K.Fu.
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I. PAT VAN DE

Thiét sam gia 1a ngin (Pseudotsuga brevifolia
W.C.Cheng & L.K.Fu) 1a loai 14 kim quy hiém,
phan bd chu yéu tai Trung Qubc va co ving
phan bd hep ¢ Viét Nam trén cac dinh nui da
voi thudce khu vuc Bong Bic B nhu Ha Giang,
Cao Bing, Bic Kan. Py la loai cdy gd thuong
xanh, cao 15 - 20 m, 14 kim ngén 1,5-25cm
moc so le, non duc nho mau dé tim moc doc
theo canh, non céi hinh bau duc, khi chin c6
mau nau (Nguyén Tién Hiép et al., 2004). G&
cua loai c6 thd min, mau sang, bén chéc, duoc
danh gi4 cao trong xay dung va ché tic d6 moc;
nhwa va tinh dau co tiém nang sir dung trong
duogc liéu, huong liéu va cong nghi¢p nhe (Si Ci
Yin et al., 2014).

Loai co nguy co cao bj tuyét chung va duoc xép
& bac sip nguy cap (VU) trong Sach Po Viét
Nam (2007) va nam trong Phu luc I (Danh muc
thyc vat rimg, dong vat rimg nguy cap, quy, hiém)
thuoc nhom IIA Nghi dinh 84/2021/ND-CP ngay
22/9/2021 stra doi, bd sung mot s6 diéu cuia Nghi
dinh sb 06/2019/ND-CP ngay 22/01/2019 cia
ctia Chinh phu vé quan 1y thuc vat rimg, dong vat
rimg nguy cap, quy, hiém va thuc thi cong udc
vé budn ban quéc té cac loai dong vat, thuc vat
hoang da nguy cip. Trong ty nhién, s6 luong cac
cdy truong thanh cta loai cdy ndy con rat it va
dang bi khai thac theo hinh thirc tan diét va kha
nang tai sinh tw nhién rat kém dan dén nguy co
tuyét ching va mat di ngudn gen quy rat cao (B
KH&CN, Vién KH&CN Vi¢t Nam, 2007; Nghi
dinh s6 06/2019/NB-CP, 2019; Nghi dinh s
84/2021/NB-CP, 2021).

Tir nhitng thyc tién trén cho thy, viéc phat trién
va bao ton ngudn gen Thiét sam gia 14 ngan 13 rat
cap thiét trong thoi gian t6i. Co sé khoa hoc cho
cong tac phat trién va bao ton ngudn gen loai cay
nay dat hiéu qua cao, danh gia da dang di truyén
ngudn gen cac quan thé Thiét sam gia 14 ngan tai
mot s6 tinh mién ndi phia Bic dugc tién hanh.
bé phuc vu nghién ctru, nhém dé tai da tién hanh
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thu thdp 71 mau 14 Thiét sam gia 14 ngén tai ba
khu vyuc phén bd tu nhién: Cao Béing (23 mau),
Bic Kan (18 mau) va Ha Giang (30 mau).

Trong nghién ctu da dang di truyén thuc vat,
cac chi thi phan tr nhu RAPD, SSR, ISSR
thuong duoc st dung dé danh gia mic do da
dang di truyén cta loai, trong d6 chi thi phan tir
ISSR hi¢n dang duoc ung dung rong rai trong
danh gia da dang di truyén cua cac loai thyuc vat
boi sy don gian, tiét kiém thoi gian, tinh 6n dinh
va mang lai hi€u qua cao trong qua trinh danh
gid ngudn gen thuc vat (White et al., 1997).
Trong nhitng nim gan ddy, chi thi ISSR duoc sir
dung nhiéu trong phan tich da dang di truyén
nhiéu loai cdy rimg dic biét 1a mot sé loai c6
nguy co tuyét chung hodc can bao ton dic biét
(Tran Thi Liéu et al., 2015, Pinh Thi Phong et
al., 2015, Mai Thi Phuong Thuy et al., 2020).
Nghién ctru nay dugc trién khai trong khudn
kho d& tai KHCN cap Nha nude: “Nghién ciru
bao ton va phat trién ngudn gen cay Du sam da
voi (Keteleeria davidiana (Bertrand) Beissn) va
Thiét sam gia 1a ngin (Pseudotsuga brevifolia
W.C.Cheng & L.K.Fu) & mdt s6 tinh mién nii
phia Bic Viét Nam”, mi s6 NVQG-2021/PT.31
do Trung tdm Khoa hoc Lam nghiép Pong Bic
B0 thuc hién.

I. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciru

Str dung 71 mAu, twong tng 71 cay ca thé duoc
thu tai 3 tinh Cao Bang (23 méu), Bac Kan (18
mau) va Ha Giang (30 mau) dé phan tich da
dang di truyén. O mdi dia diém, chon cay
trudng thanh c6 duong kinh ngang nguc D;3 >
20 cm, bé tri khoang cach giita cac cdy > 50 m
nham han ché quan hé ho hang gan. Cac mau la
banh t¢ dugc thu thap, cho vao tii zip va bao
quan van chuyén toi phong thi nghiém sinh hoc
phan tir - Vién Nghién ctru Gidng va Cong nghé
sinh hoc Lam nghiép dé tién hanh phan tich
(hinh 1). Thong tin ctia cic mau nghién ciu
trinh bay tai bang 1.
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Bing 1. Thong tin ctia cac mau trong nghién ciru

Mau STT Tinh S6 lwong mau Dia diém thu mau
1 Cao Béing 23 z(kéy ﬁzlfggr_gggg)n Nguyén Binh, tinh Cao Béng
Thiét sam gia la ngdn | 2 Béc Kan 18 )éf(fg”KTg’) huyén Na Ri, tinh Bac Kan (ky higu
s | waoan | w0 [Rach i e o son hoen uinee
Téng 71 mau

Bac Kan

Cao Béng

Ha Giang

Hinh 1. Mu 14 Thiét sam gia 14 ngan sir dung trong nghién ctru

Trudce khi phan tich, ching t61 sang loc bo moi
ISSR (UBC va mdi ndi bo) trén 8 - 10 ca thé dai
dién cho 3 quan thé bang PCR - gradient 48 - 62°C,
lap > 2 1an/mdi. Mdi duogc gitr lai khi dap Gmg
céc tiéu chi chuan cho ISSR: (i) bang khuéch
dai r6 va tai lap; (i) 5 - 20 bang chdm diém
duoc, kich thude 200 - 2.000 bp; (iii) ty 1€ da
hinh (PPB) > 50%; (iv) nén/smear thap
(Zietkiewicz et al., 1994, Bornet & Branchard,

2001, Reddy et al., 2002). Két qua sang loc cho
thdy, 7 moi ISSR déap tng t6t cac tiéu chi va
duoc lya chon cho nghién curu; céc trinh tu moi
nay duogc tham khao tir nhiing nghién ctru truéc
day trén mot sb loai 14 kim ¢ Viét Nam (Tran
Thi Liéu et al., 2015, Pinh Thi Phong et al.,
2015, Mai Thi Phuong Thuy et al., 2020) va
dugc trinh bay tai bang 2.

Bang 2. Chi thi ISSR dugc sir dung trong nghién ctru

STT Tén moi Trinh tw mai (5°-3’) Nhiét 46 gan méi (°C)
1 UBC808 AGAGAGAGAGAGAGAGC 48,8
2 UBC818 CACACACACACACACAG 51,0
3 UBC855 ACACACACACACACACT 51,4
4 UBCB856 ACACACACACACACACYA 52,8
5 UBC881 GGGTGGGGTGGGGTG 59,3
6 ISCS34 TGTGTGTGTGTGTGTGRC 54,5
7 UBC811 GAGAGAGAGAGAGAGAC 46,8
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2.2. Phwong phap nghién ciru

Tdch chiét DNA téng sé

DNA téng s6 ciia mau Thiét sam gia 14 ngan
dugc tach chiét theo phuong phap Doyle JJ. va
Doyle JL. (1987) va duoc cai tién dé phu hop
v6i d6i twong nghién ctru. Kiém tra chat luong
san pham DNA cac mau Thiét sam gia 14 ngan
thu dwoc bang phuong phap dién di trén gel
agarose 0,8% va tién hanh quan sat trén may soi
gel str dung tia UV. Tién hanh do nong d¢ va do
tinh sach ciia mau DNA tong s6 thu dwoc bang
may do quang phd hip thuy NanoDrop. Nhiing
mau DNA dat nong d6 > 20 ng/ul va do tinh
sach tir 1,8 - 2,0 du diéu kién dé str dung cho
phan ung chudi trung hop PCR.

Phin tmg PCR - ISSR

Phan tng PCR - ISSR dugc thuc hién trén may
PCR Mastercycler® Pro (Buc) voi téng thé tich
25 ul gdm 12,5 pl Mastermix 2X, 2 ul moi ISSR
10 1M, 2 pl DNA tong s6 va 8,5 ul nuée deion.
Chu trinh nhiét cua phan tmg PCR: 94°C trong 4
phut; (94°C: 45 gidy; gin mdi o nhiét do toi wu
ctia tmg moi (Bang 2) trong: 60 gidy, 72°C: 45
gidy) 1dp lai 40 chu ky; 72°C trong 7 phat; 12°C.
Sau phan tng PCR - ISSR, san phém duoc dién
di trén gel agarose 1,8% trong dém TAE 1X,
nhuom RedSafe, chay ¢ 70 V trong 70 phut va
quan sat dudi UV. Két qua dugc so sanh véi
thang DNA chuén 1 kb (Thermo Scientific).

Thu thép va xie Iy s6 ligu

Thu thap sb liéu theo quy udc: 1 - phan doan
DNA xuét hién va 0 - phan doan DNA khong
xuat hién khi phan tich san pham PCR - ISSR.
Phan mém POPGENE v1.32 duoc st dung dé
xéac dinh cac thong sé da dang di truyén (Yeh
et al.,, 1997). Phan tich phwong sai phan tu
(AMOVA) va toa do thanh phan chinh
(PCoA) ciia cic mau nghién ctru bang phan
mém GenAlex v6.51b2 (Peakall et al., 2006).
Cay quan hé di truyén giita cac mau nghién
ctru bang phan mém MEGA X (Kumar et al.,
2018) theo phuong phdp nhém cdp khong
trong s6 UPGMA véi gia tri Bootstrap lap lai
1.000 lan.

III. KET QUA VA THAO LUAN
3.1. Da dang di truyén

V6i 7 chi thi ISSR sir dung dé danh gia da dang
di truyén cho 71 mau Thiét sam gia 14 ngan da
nhan ban dugc 62 phan doan DNA (bang dién
di) voi kich thuée dao dong tir 250 bp dén 2.600
bp (hinh 2), trong d6 c6 38 phan doan DNA da
hinh chiém 61,90%. Cac chi thi ISSR dugc sir
dung déu co thé tao cac bang di¢n di khac nhau
nhung v&i kha nang tai tao khac nhau chung té
chung ¢ thé phan anh dwoc mirc d6 da dang di
truyén ciia cac mau nghién ciru.

Hinh 2. Két qua dién di san pham PCR - ISSR mdt s6 mau Thiét sam gia l4 ngén

Két qua tai bang 3 cho thay, loai Thiét sam gia
la ngin c6 muc da dang di truyén ¢ mirc trung
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binh véi Na = 1,857; Ne = 1,323; | = 0,317,
h=0,199 va PPB = 85,71%. Mttc 46 da dang di
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truyén tir trung binh dén kha cao dbi v6i mot
loi 14 kim phan bd hep, phan anh su ton tai cta
ngudn bién di di truyén dang ké trong quan thé
ty nhién. Bén canh d6, muc do da dang di
truyén trung binh cua 3 quan thé Thiét sam gia
1a ng’fm c6 gia tri trung binh chi dat Na = 1,492;
Ne = 1,258; | = 0,257; h = 0,162 va PPB =
61,90%, thép hon 10 rét so voi toan loai. Két
qua nay cho thay phan 16n bién di di truyén nim
trong cac quan thé duoc nghién ctru.

S alen quan sat dugc (Na) dao dong trong
khoang 1,381 (Bic Kan) dén 1,667 (Cao Béng)
va s alen ¢ ¥ nghia (Ne) nam trong khoang tir
1,209 (Bic Kan) dén 1,305 (Ha Giang). Két qua
chi ra, quan thé thu tai tinh Ha Giang c6 s alen

quan sat xép thir hai nhung sé alen ¢6 ¥ nghia
thu duoc 16n nhéat va thip nhat thudc quan thé
thu tai Bic Kan. Tuong tu, chi s6 da dang di
truyén theo Nei (h) thu duoc cao nhit thudc vé
quan thé thu tai tinh Ha Giang voi h = 0,175,
tiép theo 1a Cao Bang (h = 0,170) va thap nhat
1a tinh Bic Kan (h = 0,143).

D6i voi chi s thong tin Shannon (1) va phan trim
phan doan da hinh (PPB), quéan thé tai tinh Cao
Béng cho gié trj 16n nhat lan luot 1a 1 = 0,275, tiép
theo 13 quan thé tai Ha Giang | = 0,262 va thap
nhit vé quf?m thé tai Bic Kan | = 0,235. Vé phﬁn
tram phan doan da hinh (PPB), cao nhét 1a Cao
Bing (71,43%), tiép theo 1a Bac Kan (61,90%) va
thap nhat 1a Ha Giang (52,38%).

Bang 3. Thong s6 da dang di truyén quan thé Thiét sam gia 14 ngan phén tich véi chi thi ISSR

Tinh Cac gia tri da dang di truyén trung binh
Na Ne I h PPB (%)
Bac Kan 1,381 £ 0,189 1,209 £ 0,055 0,235 + 0,050 0,143 £ 0,033 61,90
Ha Giang 1,429 £ 0,149 1,305 + 0,086 0,262 + 0,086 0,175 + 0,045 52,38
Cao Béng 1,667 £ 0,126 1,261 £ 0,067 0,275 + 0,067 0,170 + 0,036 71,43
Trung binh 1,49 2 + 0,090 1,258 £ 0,040 0,257 + 0,032 0,162 + 0,022 61,90
Loai 1,857 £ 0,359 1,323 £ 0,352 0,317 £ 0,244 0,199 £ 0,181 85,71

Ghi chii: Na - S6 alen quan sat; Ne - S6 alen c6 ¥ nghia; I - Chi sé da dang Shannon; h - Chi s6 da dang theo Nei;

PPB(%) - Phan tram phdn doan da hinh

Khi so sanh v&i mot sb loai 14 kim quy hiém &
Viét Nam nhan thay, loai Thiét sam gia 1a ngin
c6 murc d6 da dang di truyén cao hon 13 rét (1 =
0,317; h = 0,199; PPB = 85,71%) so v&i Bach
xanh (Calocedrus macrolepis) (I = 0,254; h =
0,116; PPB = 51,16%) va Thong 1a det (Pinus
krempfii) (1 = 0,245; h = 0,094; PPB = 71,53%)
(Tran Thi Liéu et al., 2015). Két qua tuwong
duong véi cac nghién ctru tai Trung Qudc, noi
P. brevifolia cling ghi nhan gia tri h = 0,20 va
PPB > 80% (Li et al., 2017). Bén canh do, loai
Douglas - fir (Pseudotsuga menziesii) thé hién
muc d6 da dang cao hon véi h dao dong tir 0,23
- 0,38 va PPB > 70% (Morgado et al., 2009);
loai P. japonica tai Nhat Ban lai c6 muac da

dang thap hon, voi h = 0,15 va PPB khoang
60% (Aizawa et al., 2012).

Nhu vy, két qua da dang di truyén cho thay,
quéan thé Thiét sam gia 14 ngan tai tinh Ha Giang
va Cao Bang co gia tri cao hon so v6i quan thé
tai Bic Kan. Mtc do da dang di truyén chi ra
rang, loai Thiét sam gia 14 ngin ¢ cac tinh mién
nui phia Bic c6 nguy co suy giam da dang di
truyén & mtc trung binh dén rat cao.

3.2. Céu tric di truyén

Mirc d6 thay doi phan tor (AMOVA) giita cac
quan thé va gitra cac mau trong cung quan thé
Thiét sam gia 14 ngin thu dugc cho thay, tong
mirc d6 bién dbi phan tir giita cac quan thé tai
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céc tinh 1a rat thap (20,68%) va cao giira cac
mau trong cung quan thé (79,32%) véi gia tri
(p < 0,001) (Bang 4). Dbi véi cac loai ciy rimg
n6i chung, mirc do sai khac v& mat phén tir gian
tiép phan anh hé thong sinh san cia loai, thuong
d6i v6i cac loai ¢ hinh thirc sinh san qua thy
phan chéo thi gia tri nay gitta cac ca thé trong
cing mot quan thé 1a rat cao (>75%).

O céc loai ciy 14 kim thy phan nho gio va giao
phan chéo cao, phan 16n bién di di truyén
(>75%) tap trung trong cung quan thé, trong khi
mirc d6 sai khac giira cac quan thé thuong thap
(Hamrick & Godt, 1996; Ledig, 1998). Mac du
chwa co nhitng nghién ctru 1d rang vé co ché
sinh hoc sinh san & loai cdy nay, nhung phan
16n céac loai cay 14 kim dugc thy phin cha yéu
nhd gioé va co ty 1é giao phan chéo cao, két qua
phan tich AMOVA ciing ung hd cho nhan dinh
nay, tuy nhién, véi mirc do sai khac gitra cac
quan thé dat 20,68% ching to gitra cac quan thé
c6 mirc d6 twong ddng vé di truyén cao va co su
trao d6i gen giita cac quan thé nghién ciru.

Bang 4. Mirc d6 bién doi phan tir (AMOVA)
giita va trong quan thé Thiét sam gia 1 ngin

Bang 5. Cac chi s6 da dang di truyén gitta cac
mau Thiét sam gia 14 ngan

Cac chisé Trung binh
Sé lwgng mau 71
Hr 0,1948 + 0,0295
Hs 0,1624 + 0,0188
Gst 0,1664
Nm 2,5045

AMOVA Tylé
Gitra cac quan thé 20,68%
Gilra cac mau trong quan thé 79,32%
PhiPT 0,207 (p < 0,001)

Cho dén nay, cac quan thé Thiét sam gia 14 ngan
& nude ta chua cé nghién ciru v& muc do da
dang di truyén dbi véi loai. Khi so sanh véi loai
la kim tai Viét Nam, loai Thiét sam gia 14 ngin
& cac tinh mién ndi phia Bic c6 mirc bién doi
phan tir giita cic quan thé 1a twong duong voi
loai Thong 14 det (20,68% so vdi 20,28%) (Tran
Thi Liéu et al., 2015); cao hon so v6i Thong Pa
¢0 (20,68% so voi 13%) (Mai Thi Phuong Thuy
et al., 2020) nhung lai thip hon so véi Béach
xanh (20,68% so véi 36,33%) (Tran Thi Lidu et
al., 2015) dugc danh gia bang chi thi ISSR.
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Ghi chii: Hy - chi s6 da dang nguon gen cia téng cdc
qudn thé: H, - chi s da dang nguon gen trung binh trong
quan thé: Gsr - chi SO sai khdc di truyén Nei giita_cdc
quan thé va N,, - chi s6 trao doi gen giita cdc quan thé

Két qua phan tich cac chi s6 da dang di truyén
tai bang 5 cho thdy, cac quan thé Thiét sam gia 1a
ngin co tinh da dang di truyén ¢ muc trung binh
v6i chi sb da dang ngudn gen trung binh trong
quan thé 1a Hs = 0,1624, chiém 84,31% da dang
ngudn gen ciia tong cac quan thé Hr = 0,1948.
Chi s6 sai khac di truyén Nei giira cac quan thé
tai 3 tinh thu mau dat Gst = 0,1664, chiing to c6
16,64% (> 10%) su khac biét giita cac quan thé
dugc nghién ctru. Chi s trao dbi gen giira cac
qu?m thé duoc tinh toan va dat Ny = 2,5045
ching t6 c¢6 su trao doi gen gitta cac mau va
gita cdc quan thé Thiét sam gia 1 ngan & mirc
trung binh. Su da dang vé mit di truyén chu yéu
la giita cac ca thé trong cung 1 quan thé chi
khong phai giita cac quan thé khac nhau, mic du
hién nay phan bd cua loai bi phan manh. Do do,
cong tac bao ton va phat trién ngudn gen loai
cdy nay tai cac tinh mién ndi phia Bic can duoc
chu trong va can thiét trong thoi gian t6i.
Bang 6. Khoang cach di truyén (dud6i) va mire

d6 twong dong di truyen (trén) gilra cac quan thé
Thiét sam gia 14 ngan

Bac Kan Ha Giang | Cao Béng
Béc Kan - 0,917 0,983
Ha Giang 0,087 - 0,926
Cao Béng 0,017 0,077 -

Két qua bang 6 chi ra rang, quan thé Ha Giang
va Bic Kan c6 khoang cach di truyén 16n nhat
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(0,087) va nho nhat gitra quan thé Cao Bang va
Bic Kan (0,017). Tuong tw, muc d6 trong dong
di truyén giita quan thé Cao Bang va Bic Kan
(0,983) gidng nhau nhiéu nhat, gitta quan thé Ha
Giang va Bic Kan (0,917) 14 it nhat.

So do hinh cay thé hién mdi quan hé di truyén
ctia 71 mau Thiét sam gia 14 ngan danh gia da
dang di truyén (hinh 3) chia thanh cic nhém c6
su dan xen nhau giita cac quan thé nghién ciru.

Trong d6, cic mau thudc quan thé Ha Giang c6
xu huéng tap trung gan nhau, trong khi cac mau
Bic Kan va Cao Bang lai phan b6 xen ké&. Diéu
nay phan anh su trao d6i ngudn gen giira cic
quan thé va cho thay khoang cach di truyén giira
chung tuong ddi gan nhau. Két qua nay phu hop
v&i phan tich toa d§ chinh (PCoA) (hinh 4), khi
cic mau nghién ciru cling khong tach biét 1o
rang theo timg quan thé.

e e,
m A
rsiss,
é.' -
& &
& &
& wfl
é*&.@
&'ﬂ‘
@'“\5
N
@0‘
ek 0
=il
BKO1
cBar
HG 28
Ca gy
Bic gy
8
\g&“,’@
N
%, %
4%
%%
6 %, %
oa% g ?
se38%%
ged”

Hinh 3. So d0 hinh cdy ctia 71 mau Thiét sam gia 14 ngan
theo murc d6 twong dong va kiéu phan nhém UPGMA
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Hinh 4. Phan tich toa do chinh PCoA ctia 71 mau Thiét sam gia 14 ngan dugc nghién ctru
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Nhu véy, voi mic d6 da dang di truyén chu yéu
ton tai giita cac ca thé trong cung quan thé va hé
thdng sinh san chu yéu la thy phan chéo bang
gid, c¢6 thé dé xuat mot sé dinh hudng bao ton

thé khang dinh rang loai nay van duy tri dugc
mirc bién di di truyén trung binh kha. Két qua
phan tich da thu dugc 62 phan doan DNA, trong
d6 co 38 phan doan da hinh (chiém 61,90%).

nhu sau:

- Bao vé tbi da cac c4 thé hién co trong cac quan
thé ty nhién con tdn tai & nudc ta, nham duy tri
ngudn gen tai chd.

- X4y dung cac khu bao ton chuyén chd (Ex
situ), trong d6 ngudn vat liéu di truyén can duoc
lwa chon tir cac c4 thé co khoang cach di truyén
xa nhau ca trong ciing quén thé va giita cac quan
thé, nhim ting cuong kha ning thu phan chéo
va duy tri mirc 46 da dang di truyén ctia loai.

IV.
Tir két qua phan tich da dang di truyén cua 71
mau Thiét sam gia 1a ngan bang chi thi ISSR, ¢6

Mirc d6 da dang di truyén trung binh cua cac
quan thé dat Na = 1,492; Ne = 1,258; | = 0,257;
h=0,162 va PPB = 61,90%. Két qua AMOVA
cho thiy phan 16n bién di di truyén tap trung
trong timg quan thé (79,32%), trong khi bién di
gilta cac quan thé chi chiém 20,68%, phan anh
dic trung hé théng sinh san thu phan chéo phd
bién & cac loai 1a kim thy phan nho gid. Céc chi
s6 Gst = 0,1664 va Nm = 2,5045 cho thay, dong
gen gitta cac quan thé van duy tri & muc da 16n
dé han ché sy phan héa di truyén; khoang cach
di truyén dao dong tir 0,017 dén 0,087, trong khi
mirc d6 tuong dong di truyén twong ddi cao
(0,917 - 0,983).
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