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TOM TAT

Dinh ting (Cephalotaxus mannii Hook.f.) 1 mot trong s& 15 loai 14 kim ¢6 & Tay Nguyén. Pinh tung 1a
mot cay co gia tri dugc liéu va dédc hitu ciia khu vyc trung tdm phia nam cta Trung Quéc va Viét Nam. o] Viét
Nam, mac du loai phan bd rong rai (Lao Cai, Ha Giang, Thanh Hoa, Nghé An, Thira Thién Hué, Kon Tum, Gia
Lai, Lam Ddng ...) nhung duoc coi la hiém va sdp tuyét chung boi sy khai thac bira bai ciia con ngudi. Trong
nghién ciru nay, 18 chi thi SSR da dugc sir dung dé phan tich tinh da dang di truyén ctia 34 c thé Pinh tung
thu & Ta Nung va Hiép An, tinh Lam Pdng. Két qua phan tich da chi ra 12/18 chi thi ¢6 tinh da hinh. Téng s6
d nhdn ban dugc 36 phian doan DNA, trong d6 24 phan doan da hinh (chiém 66,66%). Tinh da dang di truyén
& quan thé Hiép An cao hon (h = 0,269; I = 0,449 va PPB = 72,22%) so v&i quin thé Ta Nung (h = 0,433; [ =
0,264 va PPB = 66,67%). Tong mirc d6 thay d6i phan tir (AMOVA) giita cic quén thé 1a 27,74% va giita cac
c4 thé trong cung quin thé 1a 72,26%. Hé sb di nhap gen (Nm) trung binh ciia loai Pinh tung 1a 3,310. Ca hai
quén thé Ta Nung va Hiép An déu c6 hé s6 giao phin can nodn Fis < 0 (- 0,244 va - 0,052, twong (mg) va xudt
hién alelle hiém (4p) (0,222 va 0,333, twong tng). Biéu d6 hinh cay thé hién mdi quan hé di truyén cta 34 mau
Pinh tung v6i chi thi SSR chia thanh hai nhanh chinh c6 mirc d6 twong ddng di truyén dao dong tir 65%
(Cpm31 va Cpm32) dén 100% (Cpm16 va Cpm17, Cpm21 va Cpm22). Thong qua két qua phan tich phan tir

cho thiy loai Dinh ting cin c¢6 chién luge som dé bao ton loai & mirc quan thé.

Tir khéa: Allele hiém, Cephalotaxus mannii, da dang di truyén qudn thé, SSR, Tdy Nguyén

MG PAU

Tay Nguyén dugc xem la cai ndi cho nhiéu loai
14 kim ctia Viét Nam. Hau hét chung 1a nhirg loai 14
kim c6 gia tri khoa hoc va kinh té cao. Nhiéu loai
dang dung truGc nguy co bi de doa tuyét chung,
trong d6 c6 loai Dinh tung. Theo Nguyen Tién Hiép
& Viét Nam loai phan b6 ¢ mot sb ving niii tir Bic
vao Nam (Pién Bién, Lai Chau, Lao Cai, Ha Giang,
Cao Bﬁng, Tuyén Quang, Ha No6i, Hoa Binh, Thanh
Hoéa, Quang Binh, Quang Tri, Kon Tum, Lam Déng
va Ninh Thu4n) tuy nhién s6 lugng ca thé v clng it
6i (Phan Ké Loc et al, 2013). Theo Quy Bio ton
Thién nhién quoc té (IUCN) 2015 (Liao, Yang,
2013), Dinh tung (toan cau) duoc xép vao béc sap
nguy cip (VU A2cd), theo danh gia ctia Phan Ké
Loc et al., 2013 thi Pinh tung cta Viét Nam duogc
xép O tht hang sip bi tuyét chung VU Adacd,
B1,2ab, C. Hau hét cic nghién ciru trude diy mai chi
tap trung vao viéc phan loai dya trén dac diém hinh
thai va noi phan bd, con nghién ctru da dang di
truyén cho loai Pinh ting & Tay Nguyén thi hiu nhu
chwa c6. Trong s6 cac ky thuat phan tir thi k§ thuat

SSR duge xem c6 hiéu qua cao trong nghién ctru da
dang di truyen trén nhiéu d6i tuong cay trong, trong
d6 co ca mot s6 loai 14 kim trén thé gidi va Viét Nam
(Arif et al., 2009; Isshiki et al, 2008; Yang et al.,
2005; Zhang et al., 2005).

Xudt phat tir cic co so khoa hoc trén day, cong
trinh nay trinh bay ket qua nghién ctru “Thong s0 ve
tinh da dang di truyén quan thé ty nhién loai Pinh
ting & Tay Nguyén, Viét Nam bang chi thi SSR”
lam co so cho viéc dé& xudt giai phap bao ton, s
dung va phat trién bén viing tinh da dang sinh hoc &
Tay Nguyén noi riéng va Viét Nam ndi chung.

POI TUGNG VA PHUONG PHAP NGHIEN CUU

Doi twrgng nghién ciru

Ba muoi tr mau 1a hoic vé thin (mdi mau la
mot c4 thé, chiéu cao tir > 0,5 m dén 20 m) thu tai Ta
Nung va Hiép An tinh Lam Ddong dugc sir dung dé
phan tich phan tir. Cdc mau dugc bdo quan trong tii
nhya déo c6 chua silicagel ngay tai thuc dia va
chuyén dén phong thi nghiém giir ¢ nhiét d6 phong
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dén khi str dung. Thong tin cia cac mau nghién cru  Repeat) trong nghién ctru duge khai thac tir cac tai
nhu trong bang 1. liéu (Bang 2). Tong hgp cac moi SSR boi cong ty

Trinh ty 18 chi thi SSR (Simple Sequence IDT, Hoa Ky (Intergarated DNA Technology, USA).

Bang 1. Théng tin clia cac mau Binh tung s dung trong nghién ctru phan tc.

. Toa dé
Quinthé  Dia diém S0, Kyhieumdu vido Kinh dé D6 cao (so mit
(eN) (-E) nwéc bién) (m)
. Ta Nung, Pa Lat, o err r 108° 23’
Ta Nung Lam Dbng 5 Cpm1- Cpm5 11° 56’ 01.3 12 5" 1364
. Hiép An, Dirc o et am e 108° 25'
Hiép An Treng LamBéng 20 CPm6-Cpm34  11°50'13.3 e 1392
Bang 2. Trinh tw nucleotide va nhiét do gan mdi clia 18 chi thj SSR.
Chi th Trinh tw Tai lidu tham khao Nhiét do bat
: ) ; cap (°C)
5 TCAGGCTTTAGATCTTGGAATGT 3 .
1 co4 3 GTGGTGGGAGTTCGGAGTTTT 5 Miao et al., 2012 ®
5 GAGGAGGTTCAAGGTGGTCT 3 .
2 cor 3' CCCACTTCCTCCAGCAATAC 5' Miao et al., 2012 %
5' TCCAAGGATGCACATTCAAT 3' .
3 COots 3' AAACAAAACCTCACTCAATGAA 5' Miao et al., 2012 &
4 cotr 5 ACCTAAGGGTGCTTGGAGATA 3 Miao et al. 2012 =

3’ GATGATGACACCTGTTATGCC &

5 TTTATGAGTTCAAGAGGAGTATGT3
5 cCTo8 3' TGAGTAAGGGCGTAGCAG 5' Pan et al., 2011 51

5 CTTGGATGGAATAGCAGCC 3’ .
6 Pt15169 3 GGAAGGGCATTAAGGTCATTA 5 Vendramin et al., 1996 53

5 CCCGTATCCAGATATACTTCCA & .
7 Pt26081 3 TGGTTTGATTCATTCGTTCAT 5 Vendramin et al., 1996 52

5 TTTTGGCTTACAAAATAAAAGAGG 3 .
8 Pt36480 3 AAATTCCTAAAGAAGGAAGAGCAS Vendramin et al., 1996

5 TTCATTGGAAATACACTAGCCC 3’ .
9 Pt71936 3 AAAACCGTACATGAGATTCCC 5 Vendramin et al., 1996

5 TAAGGGGACTAGAGCAGGCTA % .
10 Pt110048 3 TTCGATATTGAACCTTGGACA 5 Vendramin et al., 1996

5 GTCGGGGAAGTGAAAGTA 3 .
11 PtTX3020 3 CTAGGTGCAAGAAAAGAGTAT 5 Elsik et al., 2000 51

5 AATGAAAGGCAAGTGTCG 3

12 PtTX3030 3 GAGATGCAAGAT GGAAGTT 5 Elsik et al., 2000 53
5’ TCAAAATGCAAAAGACG 3 .

13 PtTX3034 3 ATTAGGACTGGGGATGAT 5 Elsik et al., 2000 53

14 PtTX3037 5 CGTTTGGAGCACTACTT 3 Elsik et al., 2000 52

3’ AAGTCACTTAATGCAATATGTA S

. 5 GTCCCTGGCTTGCAGACTAT 3
15 Pinus02 3' ACACACACACACAGAGAGAGAG 5' Hung et al., 2012

5’ TGATGCAAACAAGTTCCATG 3’ .
16 ITPH4516 3 AGCACTCGCT CTATGAAGG 5 Mariettea et al., 2011

5 GATGTGTCTTTAGGCTCGTTGC 3
17 PRE13 3' AGGGTTAGTAATCACGGCCTGT 5' Boys et al., 2005 52

5 CATGGTGTTGGTCATTGTTCCA 3
18 RPS2 3 TGGAGGCTATCACGTATGCACC 5' Echt et al., 1996 el
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Phuong phap nghién ciu

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

Phan irmg PCR_SSR va phdn tich sé liéu:
Phan rng nhan gen dugc thuc hién trén may PCR
system 9700 (Hoa Ky) voi tong thé tich 25 pl.
Thanh phin cua _phan ung, chu trinh nhiét va
phén tich moét s6 thong s6 vé tinh da dang di
truyén nhu trong cong bd cta Trin Thi Lidu va
ddng tac gia (2015) va Dinh Thi Phong va dong tac
gia (2014).

KET QUA VA THAO LUAN

Pa dang di truyén

Muoi tdm chi thi SSR d3 dugc st dung dé
danh gia da dang di truyén cho 34 miu Pinh tung
thudc 2 quan thé thu & Lam Ddong thi c6 12 chi thi
thé hién tinh da hinh giita cdc mau nghién ciru.
Téng sb d3 nhan ban duoc 36 phan doan, trong d6
¢6 24 phan doan da hinh (chiém 66,67%). Cac
phan doan nhan ban dugc c6 kich thudc trong
khoang tir 100 dén 500 bp. Gia tri trung binh ham
luong thong tin da hinh (PIC) va da dang gen
trong mot locus (Hj) la 0,170 va 0,186, tuong
tirng, trong do6 chi thi Pt71936 c6 ham lugng thong
tin da hinh cao nhit (0,461) va chi thi ITPH4516
c6 gia tri da dang gen trong mot locus cao nhat
(0,457) (Bang 3). Két qua dién di san phim PCR
ctia 34 mau Dinh tung véi chi thi PtTX3020 va
Pt71936 dai dién cho 18 chi thi SSR dugc thé hién

500 bp
400 bp

300 bp

trong Hinh 1. Céc thong s6 di truyén cua quan thé
Dinh ting dugc phén tich & ca mirc d6 quan thé va
lodi da chi ra quan thé Pinh ting & Hiép An co
tinh da dang di truyén cao hon (h = 0,269; I =
0,449 va PPB = 72,22%) so v6i quan thé Ta Nung
(h=10,264; 1= 0,433 va PPB = 66,67%) (Bang 4).
Hé sé gen di hop tor mong doi (He) & quan thé
Hiép An (0,308) cao hon so v6i quan thé Ta Nung
(0,306), trong khi d6 hé sé gen di hop tir quan sat
(Ho) & quan thé Ta Nung lai cao hon so véi quan
thé Hiép An (0,411 so vé6i 0,330). Piéu nay cho
phép nhan dinh quin thé Pinh tung & Hiép An bi
thiéu hut gen di hop tir. S alelle hiém (4p) da tim
thdy ca trong hai quan thé Ta Nung (4p = 0,222)
va Hiép An (4dp = 0,333). O muc do quin thé, chi
s6 da dang di truyén theo Shannon (I) va theo Nei
(h) cia quan thé Pinh tung 1a 0,441 va 0,266,
twong ung. Muc da dang nay cao hon so véi loai
Pinus krempfii 6 Tay Nguyén (I = 0,377; h =
0,137), loai C. koreana ctua Han Qubc (I = 0,344)
(Pinh Thi Phong et al., 2014; Hong et al., 2014).
He sb gen di hop tr cta quén thé Pinh tung cua
Tay Nguyén ¢ muc trung binh (He = 0,307; Ho =
0,370) va thdp hon khi so sanh v&i loai C. oliveri
cua Trung Qubc (He =0,604; Ho = 0,538 ddi véi
quan thé 0 Quang Chéu), (He =0,566; Ho = 0,583
ddi véi quan thé 0 Van Nam) va (He =0,533; Ho =
0,588 ddi véi quan té & Giang Tay) (Miao et al.,
2012). Tuy nhién, khi so sdnh mwc d¢ di hop tu
(He) gitta mot sb loai 14 kim trong chi
Cephalotaxus cho thiy, loai Pinh ting C. mannii
(He = 0,307) 6 Tay Nguyén, Viét Nam cao hon so
voi loai C. mannii (He = 0,135) va loai C. oliveri
(He = 0,118) ctia Trung Qudc, loai C. koreana cia
Han Quéc (He = 0,224) (Xiang ef al., 2001; Chen
et al.,2003; Hong et al., 2014)

2 3 4 5 6 7 8 9 10111213 14 1516 17 18 1920 21 22 23 24 2526 27 28 29 30 31 323334

Hinh 1. San pham PCR-SSR cua 34 mau Binh tung véi chi thi PtTX3020 (A) va Pt71936 (B) trén gel polyacrylamide 6%
(giéng 1 - 34 thr tw sap xé&p cha cac mau Dinh tung tr Cpm1 — Cpm34), M: marker phan ti 100 bp).
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Bang 3. Gia tri PIC, da dang gen trong mét locus va ty 1é phan doan da hinh cGia 34 mau Dinh tung phan tich véi chi thi

SSR.
A Téng o A
TT  Chithj '(ﬁ;;‘ theée  pic 22:: da zgi; g;@h" :ﬁﬁn éjo:nha;a ﬁifj’ ?r?@gen
hinh doan hinh locus (Hj)

1 co4 180 - 270 0,000 0 2 2 0 0,000
2 cor 150 - 175 0,216 1 1 2 50 0,219
3 co1s 250 - 250 0,000 0 1 1 0 0,000
4 co17 295 - 295 0,000 0 1 1 0 0,000
5 cTo8 320 - 480 0,216 1 1 2 50 0,219
6 PH5169 400 - 450 0,259 2 0 2 100 0,450
7 P126081 250 - 300 0,262 2 0 2 100 0,431
8 P136480 300 - 300 0,000 0 1 1 0 0,000
9 P{71936 140 - 180 0,461 4 0 4 100 0,285
10 P1110048 100 - 100 0,000 0 1 1 0 0,000
11 P{TX3020  185- 195 0,419 3 0 3 100 0,367
12 P{TX3030 200 - 240 0,000 0 2 2 0 0,000
13 P{TX3034 100 - 105 0,351 1 1 2 50 0,080
14 P{TX3037 260 - 305 0,278 3 0 3 100 0,300
15 Pinus02 350 - 500 0,273 1 1 2 50 0,163
16 ITPH4516 290 - 305 0,196 2 0 2 100 0,457
17 PRE13 115 - 160 0,070 2 0 2 100 0,208
18 RPS2 195 - 210 0,051 2 0 2 100 0,166

Téng 3,052 24 12 36 . 3,345
Trung binh 0,170 1,333 0,667 2 66,67 0,186

Xem xét ¢ khia canh giao phén (Fis) trong
quan thé dat gi4 tri trung binh 1a - 0,148 (Fis = -
0,244 ¢ Ta Nung va Fis = - 0,052 ¢ Hiép An)
(Bang 4). Piéu nay cho thdy kha ning giao phan
chéo twong d6i cao trong ca 2 quan thé. De co
thém co s danh gia da dang di truyén quan thé
Dinh tung, ching toi ciing di quan tim dén két
qua phan tich cac thong sb di truyén cho ting chi
thi SSR. Két qua phan tich dugc thé hién trong
bang 5 cho thiy, mic d6 di nhap gen (Nm) trong
quan thé Pinh tang khi phan tich véi cac chi thi
SSR tuong ddi cao, dao dong tu 0,500 (chi thi
PtTX3034) dén 17,813 (chi thi ITPH4516), trung
binh 3,310. So sanh v&i loai Pinus krempfii & Tay
Nguyén, Viét Nam cho thidy mirc d6 di nhap gen
cua loai Pinh tung cao hon (3,310 so vdi 2,315,
tuong ung) (Pinh Thi Phong et al., 2014).
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Cau truc di truyen

Phan tich mirc d6 thay ddi phan tir giita cac quan
thé va giita céc ca thé Pinh tung dbi voi chi thi SSR
chi ra, tong mirc d¢ thay ddi phan tir rét thip giita
cac quan thé (27,74%) va cao giita cic ca thé trong
cung quan thé (72,26%) véi gia tri P < 0,001 (Béng
6). Cho dén nay, chua c6 cong bd nao vé mirc do da
dang di truyén ciia quan thé Pinh ting ¢ Viét Nam.
Trong nghién ctru cua Du et al., 2002, Xiang et al.,
2001 cung moi chi ra tinh da dang di truyén cua
quan thé C. mannii & Trung Quédc nhung chua
nghlen ctru mirc d6 thay ddi phén tir giita cac quan
thé. Tuy nhién, khi so sanh loai Pinh ting ¢ Viét
Nam v6i loai C. koreana & Han Qubc (Hong et al.,
2014) cho thdy muc d6 thay dbi phan tir giita cac
quan thé cao hon (27,74% so véi 13,9%, twong tmg)
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va giita cac ca thé trong quan thé la thip hon
(72,26% so voi 86,1%, tuong Gng).

Thong qua két qua phan tich téng muc do thay
d6i phan tir rat thap giita cac quan thé (27,74%) va cao
gifta céc ca thé trong cung quan thé (72, 26%) cua loai

di truyen ctia bit ky mot loai sinh vat nao do. Mirc d6
thay d6i phan tir cao giita cac ca thé trong quan thé
ctia loai Pinh ting & Tay Nguyén 1a tin hiéu tot cho
viéc bao toan tinh da dang di truyén. Khia canh nay
ciing dugc phan anh khi phan tich cac théng sb di

loai Pinh ting & Tay Nguyén da cho thdy mutrc d6 bao  truyén nhu hé sb di nhap gen Nm, Fis, ... trong bang 4
thu rat cao trong hé gen cua loai. Pay chinh 1a yéuto  va bang 5.
Bang 4. Mot sb théng s di truyén clia quan thé Dinh tung phan tich véi chi thi SSR
Quéan thé N Na Ne I Ho He h  PPB(%) Ap Fis
Ta Nung 5 1,667 1,574 0,433 0,411 0,306 0,264 66,67 0,222 -0,244
Hiép An 29 1,778 1,585 0,449 0,330 0,308 0,269 72,22 0,333 - 0,052
Trung binh 17 1,722 1,580 0,441 0,370 0,307 0,266 69,45 0,277 - 0,148
Loai 34 2,0 1,627 0,496 0,342 0,326 0,291 77,78 - -

Ghi cha: N: S6 mau; Na: S6 alelle quan sat trung binh; Ne: S6 alelle hiéu qua; I: Chi s6 da dang di truyén theo Shannon; Ho
va He: Hé sb gen di hop tt quan sat va mong doi; h: Ch| sb da dang di truyén theo Nei; PPB: Phan trdm phan doan da hinh;
Ap: S6 alelle hiém trén mét locus; Fis: Hé s6 giao phan can noan véi p < 0,05.

Bang 5. Mot s thong sb di truyén clia quan thé Binh tung phan tich véi tirng chi thj SSR.

Chi thi Na Ne 1 Ho He Fis Fst Nm
CO4 2,00 2,000 0,693 1,000 0,500 -1 0 -

co7 2,00 1,497 0,490 0,421 0,316 -0,331 0,048 4,916
CO15 1,00 1,000 0,000 0,000 0,000 - - -
CO17 1,00 1,000 0,000 0,000 0,000 - - -
CT08 2,00 1,518 0,506 0,438 0,329 -0,331 0,038 6,261
Pt15169 1,50 1,471 0,339 0,069 0,243 0,716 0,261 0,708
Pt26081 1,50 1,471 0,339 0,069 0,243 0,716 0,261 0,708
Pt36480 1,00 1,000 0,000 0,000 0,000 - - -
Pt71936 2,50 1,907 0,739 0,490 0,471 -0,040 0,092 2,482
Pt110048 1,00 1,000 0,000 0,000 0,000 - - -
PtTX3020 2 1,951 0,680 0,269 0,487 0,448 0,157 1,341
PtTX3030 2,00 2,000 0,693 1,000 0,500 -1,000 0,000 -
PtTX3034 1,50 1,500 0,347 0,100 0,250 0,600 0,333 0,500
PtTX3037 2,00 1,989 0,690 0,845 0,497 -0,699 0,219 0,893
Pinus02 2,00 1,329 0,397 0,286 0,239 -0,199 0,026 9,220
ITPH4516 2,00 1,960 0,683 0,503 0,490 -0,028 0,014 17,813
PRE13 2,00 1,891 0,664 0,762 0,471 -0,618 0,057 4,160
RPS2 2,00 1,951 0,680 0,414 0,487 0,151 0,023 10,585
Trung binh 1,72 1,580 0,441 0,370 0,307 -0,115 0,109 3,310

Ghi chu: Na: S6 alelle quan sat trung binh; Ne: S6 alelle hiéu qua; I: Chi s6 da dang di truyén theo Shannon; Ho va He: Hé s6
gen di hop t&¢ quan sat va mong doi; h: Chi s6 da dang di truyen theo Nei; PPB: Phan tram phan doan da hinh; Ap: S0 alelle
hiém trén mét locus; Fis: Hé so giao phan can noan véi p < 0,05; Fst: Hé so khac biét di truyén; Nm: Hé s6 di nhap gen.

Bang 6. M(rc d6 thay d6i phan tir (AMOVA) gitra va trong quan thé Dinh tling phan tich véi chi thi SSR

NS Bac tw Téng binh Thanh phan bién Téng sw bién e
Nguon bién thién do phwong adi ddi (%) GiatriP
Gitra cac quan thé 1 22,384 2,010 27,74

2 3 2 < 0,001
Gilra cac ca thé trong quan thé 32 167,586 5,237 72,26
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Hinh 2. Biéu d hinh cay theo phwong phap clia Jacccard va kiéu phan nhém UPGMA (A) va Biéu db phan nhom (B) thé hién méi
quan hé di truyén ctia 34 mau Dinh tung phan tich véi 18 chi thi SSR (Ghi chu: a: mau & Hiép An, b: mau & Ta Nung).

Khoing cich di truyén va phan nhém

Biéu d0 hinh cay thé hién mbi quan hé di truyén
ctia 34 mau Dinh ting véi chi thi SSR (Hinh 2) chia
thanh hai nhanh chinh I va II riéng biét c6 hé sb
tuong ddng di truyén dao dong trong khoang tir 65
(Cpm31 va Cpm32) dén 100% (Cpm16 va Cpm17
Cpm21 va Cpm22). Trong d6 nhanh chinh I gom 29
mau c6 nguon goc ¢ Hiép An, c6 hé sd tuong dong
di truyen trong khoang tir 69 dén 100%. Nhanh chinh
II gém 5 mau Cpml, Cpm2, Cpm3, Cpm4 va Cpm5
¢6 hé sb tuong ddng d1 truyen trong khoang tir 74,8
dén 96% va déu c6 ngudn goc & Ta Nung.

Theo két qua diéu tra thuc dia ciia chiing t6i cho
thdy ca 2 quin thé DPinh ting déu qui nho vé kich
thudc trong cac manh ring bi suy giam, khong qua
20 c4 thé/quan thé.

Thém vao d6, qua khao sat vé kha ning tao hat,
nay mam va phat trién tai hai quan thé Ta Nung va
Hiép An cho théy ty 1¢ tao hat va tai sinh cdy ma rét
cao, nhung chi c6 mot ty 1¢ rat thap (19, 4%) (s6 liéu
khong chi ra ¢ ddy) trong sO d6 phat trién thanh cay
¢6 chidu cao 1 m. Ly do ma cay ma khong phat trién
thanh cdy 1a do r¢ cdy ma khong nhan dugc dinh
dudng bdi céac 16p hong cua céc tang mun ty nhién
hinh thanh. Viéc mit méi truong séng ciing 1a nguy
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co giam quy mo quan thé. Vi vy, mic du c6 tinh da
dang di truyén twong di cao xong lai co nguy co de
doa tuyét chung (thuoc khung EN). Vi thé, viéc bao
ton va duy tri tinh da dang di truyén cta loai cin
dugc cac nha nghién ctru quan tdm sém.

KET LUAN

Tinh da dang di truyén ctia quan thé Dinh ting ¢
Hiép An cao hon (& = 0,269; I = 0,449 va PPB =
72,22%) so v6i quan thé Ta Nung (h = 0,264; I =
0,433 va PPB = 66,67%). Tong muc thay 601 phan
tt (AMOVA) tuong ddi thap gilta céc quan thé
(27,74%) va cao giita cc c4 thé trong cung quan thé
(72,26%). Mitc d6 twong dong di truyén cua loai
binh ting ¢ Tay Nguyén dao dong tir 65 dén 100%.
Hé sb di nhap gen (Nm) trong quin thé Dinh ting
tuong dbi cao, trung binh 14 3,310. Ca hai quan thé
déu c6 hién tuong trao ddi chéo cao (gia tri Fis < 0)
ddng nghia véi viéc giao phan c4n noan rét thap S6
alelle hiém (4p) da tim thdy ca trong hai quan thé Ta
Nung (0,222) va Hiép An (0,333) khi phan tich chi
thi SSR. Thong qua hé sb F. is, su xuét hién cua alelle
hiém (4p) va téng mirc do thay ddi ctia quan thé rd
rang cho thdy tinh da dang di truyén & muc béo
dong, mac du cé sy di nhap gen tuwong dbi cao & mot
s6 locus (vi du Nm = 17,813 d6i v6i chi thi
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ITPH4516). Tuy nhién viéc mat moi truong sdng va
giam dang ké s6 lugng ca thé trong quan thé lai la
nguy co din dén su tuy€t chung cua loai. Vi the can
som c6 chién luge bao ton ¢ mirc ca thé va quan thé.

Loi cam on: Pdy la mét phan két qua nghién ciru
ciia dé tai ma s6 TN3/T15 thuéc Chuong trinh Tay
Nguyén 3. Chii nhiém dé tai xin chdn thanh cam on
cdc thanh vién va cdc co quan dia phuwong ¢ Tady
Nguyén da tham gia thue hién deé tdi.

TAI LIEU THAM KHAO

Arif M, Zaidi NM, Singh YP, Haq QMR, Singh US (2009)
A comparative analysis of ISSR and RAPD markers for
study of genetic diversity in Shisham (Dalbergia sissoo).
Plant Mol Biol Rep 27: 488- 495.

Boys J, Cherry M, Dayanandan S (2005) Microsatellite
analysis reveals genetically distinct populations on red pine
(Pinus resinosa, pinaceae). Amer J Bot 92(5): 833-841.

Chen S, Sima Y, Fang B (2003) The genetic diversity of
Cephalotaxus oliveri and its endangered causes. J Northwest
Forestry Univ 18(2): 29-32 (Abstract in English).

DuD, SulJ, FuY, Zhou P, Ma W, Xiang Z (2002) Genetic
diversity of Cephalotaxus mannii, a rare and endangered
plant. Acta Botanica Sinica 44(2): 193-198 (Abstract in
English).

Dinh Thi Phong, Vii Thi Thu Hién, Trin Thi L1eu Nguyen
Tién Hiép (2014) Panh gia tinh da dang di truyén quan thé
tu nhién loai Thong 14 det (Pinus krempfii Lecomte) ¢ Tay
Nguyén, Viét Nam bang chi thi SSR. Tap chi Sinh hoc
36(2): 210-219.

Echt CS, May-Marquardt P, Hseih M, Zahorchak R (1996)
Characterization of microsatellite markers in eastern white
pine. Genome 39: 1102-1108.

Elsik CG, Minihan VT, Hall SE, Scarpa AM, Williams CG
(2000) Low-copy microsatellite markers for Pinus taeda L.
Genome 43: 550-555.

Hong KN, Kim YM, Park YJ, Lee JW (2014) Genetic
diversity and population genetic structure of Cephalotaxus
koreana in South Korea. Korean J Plant Res 27(6): 660-670.

Hung KH, Lin CY, Huang CC, Hwang CC, Hsu TW, Ku
YL, Wang WK, Hung CY, Chiang TY (2012) Isolation
and characterization of microsatellite loci from Pinus
massoniana (Pinaceae). Botanical Studies 53: 191-196.

Isshiki S, Iwata N, Khan MMR (2008) ISSR variations in
eggplant (Solanum melongena L.) and related Solanum
species. Scientia Hortic 117:186—190.

Liao W, Yang Y (2013) Cephalotaxus mannii. The IUCN
Red List of Threatened Species 2013:
e.T18625568A2804770.

Mariettea S, Chagnéa D, Decroocqa S, Vendraminb GG,
Lalannea C, Madura D, Plomiona C (2001) Microsatellite
markers for Pinus pinaster Ait. Ann For Sci 58: 203-206.

Miao Y, Lang X, Li S, Su J, Wang Y (2012)
Characterization of 15 polymorphic microsatellite loci for
Cephalotaxus oliveri (Cephalotaxaceae), a conifer of
medicinal importance. Int J Mol Sci 13: 11165-11172.

Pan HW, Guo YR, Su YJ, Wang T (2011) Development of
microsatellite loci for Cephalotaxus oliveri
(Cephalotaxaceae) and cross-amplification in
Cephalotaxus. Amer J Bot €229-¢232.

Phan Ké Loc, Pham Vian Thé, Nguyén Sinh Khang,
Nguyén Thi Thanh Huong, Averyanov LV (2013) Trich
yéu duwoc cdp nhdt hoa Thong moc tw nhién o Viét Nam.
Hoéi nghi khoa hoc toan quéc vé& sinh thai va Tai nguyén
sinh vat 1an thr 5: 135- 143.

Porebski S, Bailey LG, Baum BR (1997) Modification of a
CTAB DNA extraction protocol for plants containing high
polysaccharide and polyphenol components. Plan Mol Biol
Rep 15(1): 8-15.

Trn Thi Lidu, Vi Thi Thu Hién, Nguyen Tién Hiép, Dinh
Thi Phong (2015) Tinh da dang nguon gen di truyén va ciu
tric quan thé loai Thong 14 det (Pinus krempfii Lecomte) —
loai dic hitu hep & Tay Nguyén, Viét Nam bang chi thi ISSR.

Vendramin GG, Lelli L, Rossi P, Morgante M (1996) A set
of primers for the amplification of 20 chloplast
microsatellites in Pinaceae. Mol Ecol 5: 595-598.

Xiang Z, Liu Y, Du D (2001) Genetic diversity and
population differentiation of Cephalotaxus mannii Hk.f.
populations. J Wuhan Botanical Res 19(3): 220-224
(Abstract in English).

Yang CP, Wei L, Jiang J, Liu GF, Zhao GY (2005)
Analysis of genetic diversity for nineteen populations of
Pinus sibirica Du Tour with technique of ISSR. J
Northeast For Univ 33: 1-3.

Zhang ZY, Chen YY, Li DZ (2005) Detection of low
genetic variation in a critically endangered Chinese pine,
Pinus squamata, using RAPD and ISSR markers. Biochem
Genet 43: 239-249.

251



Dinh Thi Phong et al.

GENETIC DIVERSITY IN NATURAL POPULATIONS OF (CEPHALOTAXUS MANNII
HOOK. F.) IN TAY NGUYEN, VIETNAM BASE ON SSR MARKERS

Dinh Thi Phongg, Tran Thi Lieu, Vu Thi Thu Hien

Vietnam National Museum of Nature, Vietnam Academy of Science and Technology
SUMMARY

Cephalotaxus mannii Hook.f. is one of 15 species of conifer in the Central Highlands. Cephalotaxus
mannii is a scarce medicinal conifer endemic to the south central region of China and Vietnam. In Vietnam,
although widely distributed species (Lao Cai, Ha Giang, Thanh Hoa, Nghe An, Thua Thien Hue, Kon Tum,
Gia Lai, Lam Dong...) but is considered rare and vulnerable by the indiscriminately exploitation of people. In
this study, 18 SSR markers were used to analyze the genetic diversity of 34 individuals C. mannii collected in
Ta Nung and Hiep An of Lam Dong province. The results showed 12/18 polymorphic markers. Among 36
DNA amplified fragments, 24 were polymorphic (66.66%). Genetic diversity in Hiep An population (& =
0.269; I = 0.449 and PPB = 72.22%) was higher than that of Ta Nung (4 = 0.433; [/ = 0.264 and PPB =
66.67%). The total level of molecular variance (AMOVA) among populations was 27.74% and among
individuals within the populations was 72.26%. The average of gene flow value (Nm) of the species C. mannii
populations was 3,310. Both Ta Nung and Hiep An populations had Wright’s inbreeding coefficient Fis <0 (-
0.244, - 0.052, respectively) and the private allele (4p) (0.222, 0.333, respectively). A dendrogram constructed
based on similarity matrix of 34 C. mannii samples divided into two main groups with their genetic similarity
coefficient ranged from 65% (Cpm31 and Cpm32) to 100% (Cpml16 and Cpml7, Cpm21 and Cpm22).
Molecular analysis results showed that C. mannii species should be protected at the population level.
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