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THONG SO VE TiNH PA DANG DI TRUYEN QUAN THE TU NHIEN
LOAI BACH XANH (Calocedrus macrolepis) O TAY NGUYEN, VIET NAM
BANG CHI THI ISSR
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TOM TAT: Bach xanh (Calocedrus macrolepis), mot trong s6 15 loai 14 kim gap ¢ Tay Nguyén, c6
khu phan b rong vai s6 luong ca thé 16n, nhung dén nay da bi khai thac nhiéu dé liy g va lam bot
huong, phan b cia loai ciing dang bi thu hep dan. Néu khong dugc bao vé va nhan nudi, loai nay s&
c6 nguy co bi tuyét chung. Trong nghién ctu nay, 30 chi thi ISSR da duoc sir dung dé phan tich
théng s6 Vé tinh da dang ngudn gen di truyén cua 70 ca thé Béach xanh thu ¢ Datanla (Lam Dong),
Hoa Son (Dik Lik) va Kon Chu Ring (Gia Lai) caa Tay Nguyén, Viét Nam. Két qua phan tich d4 chi
ra 25/30 chi thi ¢6 tinh da hinh. Tong s da nhan ban duoc 129 phan doan DNA, trong d6 65 phan
doan da hinh (chiém 50,39%). Tinh da dang di truyén thé hién cao nhit & quan thé Patanla (1=0,192;
h=0,102; PPB=35,66%; Ne=1,227 va He=0,130) va thip nhit ¢ quan thé Kon Chu Ring (1=0,022;
h=0,015; PPB=3,88%; Ne=1,027 va He=0,015). Tong mitc d6 thay doi phan tir (AMOVA) giira céc
quan thé 12 36,33% va giira céc ca thé trong cling quan thé 1a 63,67%. Biéu dd phan nhom chia lam 2
nhanh chinh va c6 mic do tuong dong di truyén dao dong tir 81,4% (Cm16 va Cm57) dén 99,1%
(Cmé62 va Cmé65). Thong qua két qua phan tich phan tir cho thiy loai Bach xanh can c6 chién luoc

som dé bao ton loai & mirc quan thé.

Tur khéa: Calocedrus macrolepis, da dang di truyén, ISSR, Tay Nguyeén.

MO PAU

Tay Nguyén dugc xem la céi ndi cho nhiéu
lodi 14 kim cua Viét Nam. Hau hét ching 1a
nhitng loai ¢ gia tri khoa hoc va kinh té cao.
Nhiéu loai dang dimg truéc nguy co bi de doa
tuyét ching, trong d6 c6 loai Bach xanh
(Calocedrus macrolepis). Theo Quy Bao ton
Thién nhién quoc té (IUCN) 2014 [15],
Bach xanh dugc xép vao bac sap nguy Cap toan
cau (VU A2cd), theo d4nh gia cia Nguyén Tién
Hiép va nnk. (2005) [5] Bach xanh cua Viét
Nam duoc xép ¢ muc nguy cap EN A2a,.c,d,
A3a,c,d, B2ac, Cl. Hau hét cac nghién cau
trudec ddy mai chi tap trung vao viéc phéan loai
dua trén dic diém hinh thai va viing phan bd,
con nghién ctu da dang di truyén nguon gen
cho lodi Bach xanh ¢ Tay Nguyén thi gan nhu
chua c6. Trong cac ky thuat phan tir nhu RAPD,
SSR, ISSR, k¥ thuat ISSR dugc xem c6 hiéu
qua cao trong nghién ciru da dang di truyén trén
nhiéu loai thyc vat, trong d6 c¢6 ca mot sb loai la
kim trén thé gisi va Viét Nam [1, 6, 17, 18].

Bai bao nay trinh bay két qua nghién ctu

théng sé vé tinh da dang di truyén quan thé ty
nhién loai Bach xanh ¢ Tay Nguyén, Viét Nam
bang chi thi ISSR 1am co s& cho viéc d& xuit
giai phap bao ton, sir dung va phat trién bén
viing tinh da dang sinh hoc & Viét Nam.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Str dung 70 mau la/vo/ré (mdi mau la mot
cé4 thé, chiéu cao tir > 0,5 m dén 20 m) dé phan
tich phan tir dugc chon ngau nhién tir 165 ca thé
thu tai ba quan thé Bach xanh tu nhién. Cac
mau duoc bao quan trong tdi nhya déo ¢ chaa
silicagel ngay tai thyc dia va chuyén dén phong
thi nghiém gitr ¢ nhiét do phong dén khi sir
dung. Thong tin cia cac mau nghién ciru nhu
trong bang 1. Trinh ty 30 chi thi ISSR (Inter
simple sequence repeat) trong nghién ciu dugc
khai thac tur cac tai lieu Isshiki et al. (2008) [6],
Parashrami et al. (2010) [11], Bornet et al.
2011[2] va Arif et al. 2009 [1]. Téng hop céc
mdi ISSR boi cong ty IDT, Hoa Ky
(Intergarated DNA Technology, USA).

Phwong phap
Téach chiét DNA téng so: DNA tong sé dugc
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tach chiét va 1am sach theo phuong phap cua
Porebski et al. (1997) [14]. Kiém tra do sach
trén gel agarose 0,9% va do ndng d6 DNA tdng
s6 trén may UV'S 2700, Labomed, Hoa K.

Phan tich phan iing PCR-ISSR va sé liéu:
Phan mg nhan gen duogc thuc hién trén may
PCR system 9700 (Hoa Ky) véi tong thé tich 25
ul. Thanh phan caa phan tng, chu trinh nhiét va
phan tich mot s6 théng sé vé tinh da dang di
truyén nhu trong cong bd cia Tran Thi Lidu va
nnk. (2015) [7] va Dinh Thi Phong et al. (2015)
[13].

KET QUA VA THAO LUAN

Pa dang di truyén

Téng s nhan ban dugc 129 phan doan
DNA Véi kich thuée dao dong tir 250 bp dén
2000 bp, trong d6 c6 65 phan doan DNA da
hinh (chiém 50,39%). Ham lugng thong tin da
hinh (PIC) dao dong tir O (chi thi UBC841,
A17899, ISSR1, ISSR6 va P-61) dén 0,326 (chi
thi P-49). Gi4 tri da dang gen trung binh trong
mot locus 1a 0,112 (bang 2). Chi s6 da dang di
truyén Shannon (1), chi sb da dang di truyén
theo Nei (h) va phan trim phan doan da hinh
(PPB) trong c4c quan thé dao dong tir 0,022
(Kon Chu Ring) dén 0,192 (Patanla); tir 0,015
(Kon Chu Riang) dén 0,102 (DPatanla) va tir
3,88% (Kon Chu Ring) dén 35,66% (Patanla),
twong ng (bang 3). Quan thé Bach xanh &
Patanla ¢4 tinh da dang di truyén cao nhit
(h=0,102; 1=0,192 va PPB=35,66%), xép thir
hai 12 quan thé Hoa Son (h=0,084; 1=0,175 va
PPB=34,88%), va thap nhat 1a quan thé Kon
Chu Rang (h=0,015; 1=0,022 va PPB=3,88%).
So sénh gia tri PIC trong nghién ctru cta Vi Thi
Thu Hién va nnk. (2009) [4] d6i véi quan thé
Béach xanh thu dugc ¢ Ha Tay (nay 1a Ha Noi),
Lam DPdng va Quang Binh, thi quan thé Bach
xanh ¢ Tay Nguyén c6 gia tri thap hon (0,101
s0 v6i 0,109, twong tng), nhung ty 18 phin trim
phan doan da hinh lai cao hon (50,39% so Voi
39,29%, tuong tng) [4]. So sénh véi mot s loai
l4 kim khac trén thé gioi va Viét Nam, loai
Béch xanh ¢ Tay Nguyén c6 mirc d6 da dang di
truyén (PPB=51,16% va 1=0,254) tuong duong
véi loai Pinus nigra ¢ phia nam Tay Ban Nha
va phia bac Morocco (PPB=51,04% va 1=0,262)
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[9], nhung lai thdp hon loai Pinus sylvestris &
céc khu vuc khac nhau cua Bd Dao Nha, Tay
Ban Nha, Thuy Dién va Bic (PPB=99,76% va
1=0,690) [3], hoac loai Pinus krempfii cia Viét
Nam (PPB=76,19% va 1=0,414) [13]; va cao
hon loai Pinus dalatensis cua Viét Nam
(PPB=50,53% va 1=0,259) [12]. Két qua phan
tich trong bang 3 ciing cho thiy, sé alen hiéu
qua (Ne) va hé sb gen di hop tir mong doi (He)
boc 16 cao nhat & quan thé Patanla (Ne=1,227
va He=0,130), tiép dén la quan thé Hoa Son
(Ne=1,198 va He=0,117) va thdp nhat ¢ quan
thé Kon Chu Ring (Ne=1,027 va He=0,015).
Két qua phan tich ndy ciing phan anh tuong tu
theo cach tinh (h) cua Nei (1973) [10], chi s6 |
cua Shannon (1949) va phan trim phan doan da
hinh (PPB). So sanh v&i mot s loai 14 kim khac
cho thdy murc d6 da dang di truyén trong quan
thé Bach xanh thé hién & muc thap (He=0,168),
cu thé nhu Pinus sylvestris (He=0,262) va Pinus
sibirica (He=0,267) [8, 17], nhung lai cao hon
so véi loai Calocedrus macrolepis ¢ Trung
Quéc (He=0,111) [16] va loai Pinus krempfii ¢
Viét Nam (He=0,151) [7]. Két qua nhan duoc
trén day cho thay loai Bach xanh ¢ Tay Nguyén
¢6 nguy co suy giam da dang di truyén rat cao.
Céu trac di truyén

Muc do thay aoi phan tu (AMOVA) gitra
c4c quan thé va giita cac ca thé trong cling quan
thé & bang 4 cho thay, tong mic do thay doi
phan tir rit thap gitra cac quan thé (36, 33%) va
cao gira cac ca thé trong cing quan thé
(63,67%) Vvai gia tri p<0,001 (bang 4). Két qua
& bang 5 chi ra quan thé ¢ Datanla va & Kon
Chu Ring c6 khoang céch di truyén Ion nhit
(0,150) va nho nhit I1a quan thé Datanla va Hoa
Son (0,046). Tuong ty, khi so sanh mtc do
twong ddng di truyén thi quan thé Patanla va
Hoa Son g1ong nhau nhidu nhit (0,955) va it
nhit 12 quin thé Patanla va Kon Chu Ring
(0,861) (bang 5). Biéu do hinh cay thé hién méi
quan hé di truyén cia 70 mau Béch xanh véi chi
thi ISSR (hinh 1) chia thanh hai nhanh chinh |
va Il riéng biét c6 hé sé tuong ddng di truyén
dao dong trong khoang tur 81,4% (Cml6 va
Cm57) dn 99,1% (Cm62 va Cm65). Nhanh
chinh I gbm 4 miu Cm67, Cm68, Cm69 va
Cm?70 déu c6 ngudn goc & Kon Chu Ring (Gia
Lai), c6 hé sé twong ddng di truyén trong
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khoang tir 96,5 dén 98%. Nhéanh chinh 1l gdm  tuwong dong di truyén trong khoang tir 87 dén
66 mau con lai va chia thanh 2 phan nhém 1.1 99,1%, déu c6 ngudn goc & Hoa Son (Dic Lic).
va 11.2 c¢6 hé sb tuong ddng di truyén trong  Phan nhom 11.2 gom 32 mau (Cm1l - Cm32) c6
khoang tir 85,5 dén 99,1%. Trong d6, phan hé sb tuong dong di truyén trong khoang tir 86
nhém 11.1 gom 34 mau (Cm33 - Cm66) c6 heé sé  dén 98%, ¢ nguon goc ¢ Patanla (LAm Ddng).

Bang 1. Thong tin cia cac mau Bach xanh st dung trong nghién ctu

; LA Toa do
Quan thé Dia diém n???u K?’ﬂgfu Vi do Kinh d6 Do cao (so mit
(°N) (°E) nudc bién) (m)
Patanla Dalatlam o Cml- o500 50 108°26'56.8” 1315
bong Cm32
Hoa Son, Cm33-
HoaSon KrongBong, 34 12°25°05”  108°22°17” 1200
z z Cmo66
Pac Lac
Kon Chu Son Lang, K Cmb7- 1 4030'527  108°33'21”  1040-1057

Rang Bang, Gia Lai 4 Cm70

Bang 2. Gia tri PIC va phan trim phan doan da hinh cua 70 mau Béch xanh véi 30 chi thi ISSR

ST Kich thuéc Phan Phan Tong % phan  Padang gen
T Chi thi phin doan  PIC  doanda _doan phan  doan da trong mot
(bp) hinh  dong hinh  doan hinh locus (Hj)

1 UBC811 400-950 0,094 3 2 5 60,00 0,238

2 UBCB828 300-750 0,066 2 2 4 50,00 0,148

3 UBCB835 450-1400 0,027 1 2 3 33,33 0,088

4 UBC836 250-1100 0,168 5 2 7 71,43 0,118

5 UBCB841 375-800 0,000 0 4 4 0,00 0,000

6 UBCB846 300-850 0,089 4 2 6 66,67 0,176

7 UBCB848 300-800 0,155 3 1 4 75,00 0,310

8 Al17899 300-500 0,000 0 2 2 0,00 0,000

9 A17901 250-1100 0,093 5 2 7 71,43 0,099
10 HB12  400-1100 0,199 3 1 4 75,00 0,061
11 HB15  450-1550 0,147 3 3 6 50,00 0,071
12 ISSR1  450-1150 0,000 0 4 4 0,00 0,000
13 ISSR3  350-1100 0,001 1 4 5 20,00 0.006
14  ISSR5 500-1200 0,018 4 0 4 100,0 0,069
15 ISSR6  600-800 0,000 0 2 2 0,00 0,000
16 ISSR09 600-2000 0,271 4 1 5 80,00 0,150
17 UBC817 350-600 0,119 1 2 3 33,33 0,162
18 UBCB844 650-750 0,261 1 1 2 50,00 0,176
19 P-46 350-750 0,028 2 2 4 50,00 0,093
20 P-49 450-700 0,326 3 1 4 75,00 0,158
21 P-51 450-650 0,151 2 1 3 66,67 0,240
22 P-52 450-1400 0,215 4 2 6 66,67 0,243
23 P-54 550-750 0,117 1 1 2 50,00 0,047
24 P-55 400-750 0,013 2 3 5 40,00 0,126
25 P-56 550-700 0,025 1 2 3 33,33 0,082
26 P-59 350-900 0,325 6 2 8 75,00 0,271
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27 P-61 400-950 0,000 0 6 6 0,00 0,000

28 P-62 400-650 0,022 2 1 3 66,67 0,080

29 P-65 400-650 0,007 1 3 4 25,00 0,027

30 P-69 700-1300 0,104 1 3 4 25,00 0,113

T6ng 250-2000 3,041 65 64 129 - 3,352

Trung binh - 0,101 2,167 2,133 4,3 50,39 0,112

Bang 3. Thong s6 da dang di truyén quan thé Bach xanh phén tich véi chi thi ISSR

Quan thé N Na Ne | He h PPB (%)

Patanla 32 1,326 1,227 0,192 0,130 0,102 35,66

Hoa Son 34 1,302 1,198 0,175 0,117 0,084 34,88

Kon Chu Rang 4 0,814 1,027 0,022 0,015 0,015 3,88

Trung binh 23,3 1,147 1,150 0,130 0,087 0,067 24,81

Loai 70 1,512 1,277 0,254 0,168 0,116 51,16

N: S5 mau phan tich; Na: Sé alen quan sat; Ne: S alen hi¢u qua; I: Chi s6 da dang Shannon; He: Hé sb gen
di hop tir mong doi; h: Chi s6 da dang theo Nei; PPB: Phan trim phéan doan da hinh.

Bang 4. Mirc d6 thay déi phan tir (AMOVA) giira va trong quan thé Bach xanh

N R Tong binh  Thanh phan Tong su L
Ngudn bién thién Bac ty do phurong bién doi bién doi (%) Giatrip
Giita cac quin thé 2 137,793 3,270 36,33 <0.001

Trong cic quan thé 67 384,007 5,731 63,67 '

Bang 5. Ma tran khoang cach di truyén (dudi) va twong dong di truyén (trén) giira cac quan thé

Béach xanh tinh theo Nei, 1972

Datanla Hoa Son Kon Chur Réang Trung binh
Patanla 0,955 0,861 0,9
Hoa Son 0,046 0,900
Kon Chu Rang 0,150 0,105
Trung binh 0,102
KET LUAN dang lam gia tang sy tuyét chung ¢ ca 2 mue do

Céc thong s di truyén nhan duoc cho thiy,
lodi Bach xanh ¢ Tay Nguyén cd muac d6 da
dang di truyén twong ddi thip (1=0,254,
He=0,168, h=0,116 va PPB=51,16%). So sanh
gitra cAc tiéu quan thé, quan thé Bach xanh &
Kon Chu Rang c6 mirc d6 da dang di truyén thip
nht (1=0,022, He=0,015, h=0,015 va PPB
=0,388). Diéu nay dong nghia véi sy suy giam da
dang di truyén & ca mirc do loai va quan thé déu
lién quan dén hoat déng cua con nguoi, dac biét
noi song caa ching bi phé huy hoac bi suy giam
nghiém trong viéc khai thac cac loai nay ciing
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quan the va loai, mgc du hi¢n nay hau hét cac
tiéu quan thé déu nam trong cac Khu bao ton
thién nhién hay Khu du lich sinh thai it nhiéu
duoc bao vé, nhung nguy co tuyét chung do khai
théc bat hop phép rat dang lo ngai. Néu khong
ngan chan duoc viéc khai thac nhu hién nay, chi
trong mot thoi gian rat ngan loi s& c6 thé chuyén
sang thur hang cuc ky nguy cap - CR, nguy co
dan dén tuyeét chung loai rat cao. Vi vay, can c6
Chlen lroc bao ton loai sém nhu thanh 1ép vuon
glong tai tit ca cac quan thé dé dam béo duy tri
nguon gen va vigc trong Béch xanh can dugc
khuyén khich.
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0.80 0.85 0.00

Hé s6 tuong dong

Hinh 1. Biéu d6 hinh cay cua 70 mau Béach xanh theo hé sé di truyén cua Jaccard va kiéu phan nhom
UPGMA (a: mau thu & Kon Chu Ring, Gia Lai; b: mau thu & Hoa Son, Pak Lak; ¢: mau thu &

Patanla, Lim Dong)

Loi cam on: Pay 1a mot phan két qua nghién
ctu cia dé tai ma sé TN3/T15 thudc Chuong
trinh Tay Nguyén 3. Cha nhiém dé tai xin chan
thanh cam on TS. Nguyén Tién Hiép, Trung
tm Bao ton thyc vat da cung cdp cac mau
nghién cau.
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GENETIC DIVERSITY PARAMETERS IN THE NATURAL POPULATIONS OF
Calocedrus macrolepis IN TAY NGUYEN, VIETNAM USING ISSR MARKERS

Tran Thi Lieu', Le Thi Quynh? Vu Thi Thu Hien', Dinh Thi Phong*

Vietnam National Museum of Nature, VAST
2University of Science, Vietnam National University, Hanoi

SUMMARY

Calocedrus macrolepis is one of 15 of coniferous species in the Central Highlands. This species has a
wide distribution area with a large number of individuals, however, the species has recently been exploited for
timber and pulp flavor, moreover, the habitat of species is being reduced. Without timely conservation
measures this species will be at a high risk of extinction. In this paper, 30 ISSR markers were used to analyze
the genetic diversity of species collected in Datanla (Lam Dong province), Hoa Son (Dak Lak province) and
Kon Chu Rang (Gia Lai province) in the Central Highlands, Vietnam. Results of the analys is showed 25/30
markers polymorphic. A total of 129 DNA fragments were amplified, in which 65 fragments were
polymorphic (50.39%). Genetic diversity was the highest in Datanla population of (1=0.192, h=0.102,
PPB=35.66%, Ne=1.227 and He=0.130) and the lowest in Kon Chu Rang population (1=0.022, h=0.015,
PPB=3.88%, Ne=1.027 and He=0.015). Analysis of molecular variance (AMOVA) results showed that the
total level of molecular changes between populations was 36.33% and between individuals in the same
population was 63.67%. A dendrogram constructed based on similarity matrix of 70 samples C. macrolepis
divided into two main groups with genetic similarity coefficients ranged from 81.4% (Cm16 and Cm57) to
99.1% (Cm62 and Cm65) Molecular analysis results showed that C. macrolepis species should be protected at
the population level.

Keywords: Calocedrus macrolepis, conservation, genetic diversity, ISSR, Tay Nguyen.
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