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PANH GIA DA DANG DI TRUYEN NGUON GEN CAY THUY TUNG
(Glyptostrobus pensilis (Staunton ex D.Don) K. Koch)
SU DUNG CHI THI ISSR
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TOM TAT

Thuy tung (Glyptostrobus pensilis Staunton ex D.Don) K. Koch 1a loai thuc vat nguy clp va quy hlem chi phan
bb & Viét Nam va phia Nam Trung Quéc. Viéc danh gia da dang di truyén ngudn gen ciia cac quin the Thuy
tung c6 ¥ nghia quan trong trong viéc bao tdn va phat trién loai nay trong tuong lai. Su bién dbi di truyén trong
va giita hai quan thé Thuy ting (Ea H’Leo va Krong Nang) di dugc nghién ctru bang cach sir dung chi thj ISSR.
Két qua thu dugc tong cong 245 phan doan, trong d6 phian doan da hinh chiém 80,81% cho thay bién thé di
truyén trong quan thé Thuy ting & mirc tuong dbi cao so véi mot s6 thuc vat hat tran c6 nguy co tuyét
chung khac. Muc d§ da dang di truyén cua Thuy tung ¢ mirc trung binh: Na = 1,767; Ne = 1,379; I = 0,365
va h =0,233. Sy khéc biét di truyén gilta hai quan thé khong 16n (6%) va giita cac ca thé trong cung quén thé 1a
rat 16n (94%) khi phéan tich AMOVA dong nhat v6i chi s0 khac bi¢t di truyén Gsr=0.0480 va tan s trao doi gen

=9,9077 chi ra rang su khac biét di truyén gitta hai quan thé nghién ctru 1a thép, c6 thé hai quan thé nay dugc
phén tach tir mot quan thé duy nhat ban dau.

Tir khoa: Da dang di truyén, ISSR, Glyptostrobus pensilis Staunton ex D.Don K. Koch

EVALUATION OF GENETIC DIVERSITY Glhyptostrobus Pensilis (Staunton Ex D.Don) K. Koch
USING ISSR MARKERS
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Nguyen Thi Huyenz, Tran Thi Thu Ha?, Nguyen Thi Viet Ha%, Le Thi Thuyz, Le Son’
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Glyptostrobus pensilis (Staunton ex D.Don) K. Koch is an endangered and rare plant species only distributed in
Vietnam and Southern China. Assessing the genetic diversity of G. pensilis populations is important in
preserving and developing this species in the future. Genetic variation within and between two G. pensilis
populations (Ea H'Leo and Krong Nang) was studied using the ISSR marker. The results obtained a total of 245
bands, of which polymorphic bands accounted for 80.81%, showing that genetic variation in the G. pensilis
population is at a relatively high level compared to some endangered gymnosperms other. The genetic diversity
of G. pensilis is average: Na = 1.767; Ne = 1.379; I = 0.365 and & = 0.233. The genetic difference between the
two populations is not large (6%) and between individuals in the same population is very large (94%) when
analyzed by AMOVA. The genetic differentiation index Gsr = 0.0480 and the genetic exchange frequency N, =
9.9077 indicate that the existence of genetic differences between the two studied populations is low and the
differences dominate in the population.

Keywords: Genetic diversity, ISSR, Glyptostrobus pensilis (Staunton ex D.Don) K. Koch
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I. PAT VAN PE

Thuy tung (Glyptostrobus pensilis (Staunton ex
D.Don) K. Koch) thuoc ho Hoang dan
(Cupressaceae), 1a loai cdy gd quy c6 gia tri cao
vé ca mat khoa hoc 1an kinh té va duoc xép vao
danh muc thuc vat nguy cap, quy hiém theo
Nghi dinh 06/2019/ND-CP cua Chinh phu. Hién
nay, loai cdy nay chi phan b6 ¢ Dik Lik véi s6
lugng ca thé it tai mot sé manh rung tht sinh bi
phan cit (Averyanov et al., 2009), tap trung &
xa Ea Ral (Huyén Ea H'Leo) va rung dac dung
Trép Ksor (Huyén Krong Nang). Loai cdy nay
c6 nguy co tuy€t chung trong tu nhién va hién
dang bi khai thac qua muc do gb khong bi mbi
mot, cong vénh, thd gd min va c6 mui thom
(Sach bo Viét Nam, 2007).

Trong nhiéu ndm tr¢ lai ddy, chiu nhiéu ap luc
clia viéc gia ting dan s§ va phat trién kinh té
nhanh nén cay Thuy tung bi suy gidm va dang
bi de doa tuyét chiing do noi séng bi hep dan va
sO ¢4 thé trong tu nhién con lai qua it, chu yéu
dugc phat hién tai mot sé manh rimg thir sinh
con sot lai ¢ tinh Dik Lik. Bén canh d6, kha
ning tai sinh tu nhién cia loai cdy nay rat thap
ho#ic khong c6 tai sinh tu nhién (Nguyén Huy
Son et al., 2006) cling lam ting nguy co tuyét
chung cia loai cay nay. Do do, cong tac bao ton,
phuc hoéi va phat trién ngudn gen Thily ting &
Viét Nam 1a viéc 1am cip thiét trong thoi gian
toi.

Dé gop phan cho cong tac bao ton va phat trién
ngudn gen cay Thuy tung, viéc danh gia mirc do

da dang di truyén cic quan thé va ca thé Thuiy
tung con lai c6 y nghia quan trong trong viéc
nang cao hiéu biét vé loai cdy nay, tir do gop
phan dua ra cac giai phap bao ton va phuc hdi.
Hién nay, cac k¥ thudt sinh hoc phan tir str dung
céc chi thi ISSR, SSR... dé danh gia da dang di
truyén cho nhiéu ddi tuong cay trdng dang duoc
st dung rOng rdi, nhanh va c6 hi€u qua cao
(White et al., 2007). Dac biét 1a cac loai thong
dang c6 nguy co bi de doa va quy hiém, trong
d6 co6 loai Thuy tung (Ledig et al, 2005;
Nguyen Minh Tam et al., 2009).

Trong khudn kho bai viét nay, chung toi trinh
bay két qua nghién ctru str dung céc chi thj ISSR
dé danh gia muc do da dang di truyén va mdi
quan hé di truyén ciia cic ca thé tai 2 quan thé
Thuy tung tai Pak Lik. Két qua nghién ciru s&
gop phan trong viéc dua ra mot s giai phap
phuc vu cho cong tac bao ton va phuc hdi loai
cay nay tai Viét Nam.

IL. VAT LIEU - PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

M3u 14 cta 163 mau Thuay tung duoc thu tai 2
dia diém tai tinh Pk Lik dugc trinh bay & bang
1. S6 luong mau cia 2 quan thé Ea Ral - Ea
H’Leo, Trap Ksor - Ea H6 - Krong Ning 1an luot
1a 144 va 19 mau. Mau 14 duoc thu cho vao ti
nilong va véan chuyén t6i phong thi nghiém Sinh
hoc phan tir (Vién Nghién ctru Giéng va CNSH
Lam nghiép), bao quan & 4°C cho dén khi tach
chiét DNA.

Bang 1. Danh sach miu Thily ting dugc nghién ctru

STT Ky hiéu Dia diém thu mau STT Ky hiéu Dia diém thu mau
1 E1 Ea Ral, Ea H'Leo 83 E87 Ea Ral, Ea H'Leo
2 E2 Ea Ral, Ea H'Leo 84 E88 Ea Ral, Ea H'Leo
3 E3 Ea Ral, Ea H'Leo 85 E89 Ea Ral, Ea H'Leo
4 E4 Ea Ral, Ea H'Leo 86 E91 Ea Ral, Ea H'Leo
5 E5 Ea Ral, Ea H'Leo 87 E92 Ea Ral, Ea H'Leo
6 E6 Ea Ral, Ea H'Leo 88 E93 Ea Ral, Ea H'Leo
7 E7 Ea Ral, Ea H'Leo 89 E94 Ea Ral, Ea H'Leo
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STT Ky hiéu Dia diém thu mau STT Ky hiéu Dia diém thu mau
8 E8 Ea Ral, Ea H'Leo 90 E95 Ea Ral, Ea H'Leo
9 E10 Ea Ral, Ea H'Leo 91 E96 Ea Ral, Ea H'Leo
10 E11 Ea Ral, Ea H'Leo 92 E97 Ea Ral, Ea H'Leo
11 E12 Ea Ral, Ea H'Leo 93 E98 Ea Ral, Ea H'Leo
12 E13 Ea Ral, Ea H'Leo 94 E99 Ea Ral, Ea H'Leo
13 E14 Ea Ral, Ea H'Leo 95 E100 Ea Ral, Ea H'Leo
14 E15 Ea Ral, Ea H'Leo 96 E101 Ea Ral, Ea H'Leo
15 E16 Ea Ral, Ea H'Leo 97 E102 Ea Ral, Ea H'Leo
16 E17 Ea Ral, Ea H'Leo 98 E104 Ea Ral, Ea H'Leo
17 E18 Ea Ral, Ea H'Leo 99 E105 Ea Ral, Ea H'Leo
18 E19 Ea Ral, Ea H'Leo 100 E106 Ea Ral, Ea H'Leo
19 E20 Ea Ral, Ea H'Leo 101 E107 Ea Ral, Ea H'Leo
20 E21 Ea Ral, Ea H'Leo 102 E108 Ea Ral, Ea H'Leo
21 E22 Ea Ral, Ea H'Leo 103 E109 Ea Ral, Ea H'Leo
22 E23 Ea Ral, Ea H'Leo 104 E110 Ea Ral, Ea H'Leo
23 E24 Ea Ral, Ea H'Leo 105 E111 Ea Ral, Ea H'Leo
24 E25 Ea Ral, Ea H'Leo 106 E112 Ea Ral, Ea H'Leo
25 E26 Ea Ral, Ea H'Leo 107 E113 Ea Ral, Ea H'Leo
26 E27 Ea Ral, Ea H'Leo 108 E114 Ea Ral, Ea H'Leo
27 E28 Ea Ral, Ea H'Leo 109 E115 Ea Ral, Ea H'Leo
28 E29 Ea Ral, Ea H'Leo 110 E116 Ea Ral, Ea H'Leo
29 E30 Ea Ral, Ea H'Leo 111 E117 Ea Ral, Ea H'Leo
30 E32 Ea Ral, Ea H'Leo 112 E118 Ea Ral, Ea H'Leo
31 E33 Ea Ral, Ea H'Leo 113 E119 Ea Ral, Ea H'Leo
32 E34 Ea Ral, Ea H'Leo 114 E120 Ea Ral, Ea H'Leo
33 E35 Ea Ral, Ea H'Leo 115 E121 Ea Ral, Ea H'Leo
34 E36 Ea Ral, Ea H'Leo 116 E122 Ea Ral, Ea H'Leo
35 E37 Ea Ral, Ea H'Leo 117 E123 Ea Ral, Ea H'Leo
36 E38 Ea Ral, Ea H'Leo 118 E124 Ea Ral, Ea H'Leo
37 E39 Ea Ral, Ea H'Leo 119 E125 Ea Ral, Ea H'Leo
38 E40 Ea Ral, Ea H'Leo 120 E126 Ea Ral, Ea H'Leo
39 E41 Ea Ral, Ea H'Leo 121 E129 Ea Ral, Ea H'Leo
40 E42 Ea Ral, Ea H'Leo 122 E130 Ea Ral, Ea H'Leo
41 E43 Ea Ral, Ea H'Leo 123 E131 Ea Ral, Ea H'Leo
42 E44 Ea Ral, Ea H'Leo 124 E132 Ea Ral, Ea H'Leo
43 E45 Ea Ral, Ea H'Leo 125 E133 Ea Ral, Ea H'Leo
44 E46 Ea Ral, Ea H'Leo 126 E134 Ea Ral, Ea H'Leo
45 E47 Ea Ral, Ea H'Leo 127 E135 Ea Ral, Ea H'Leo
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STT Ky hiéu Dia diém thu mau STT Ky hiéu Dia diém thu mau
46 E48 Ea Ral, Ea H'Leo 128 E136 Ea Ral, Ea H'Leo
47 E49 Ea Ral, Ea H'Leo 129 E137 Ea Ral, Ea H'Leo
48 E50 Ea Ral, Ea H'Leo 130 E138 Ea Ral, Ea H'Leo
49 E51 Ea Ral, Ea H'Leo 131 E139 Ea Ral, Ea H'Leo
50 E52 Ea Ral, Ea H'Leo 132 E140 Ea Ral, Ea H'Leo
51 E53 Ea Ral, Ea H'Leo 133 E141 Ea Ral, Ea H'Leo
52 E54 Ea Ral, Ea H'Leo 134 E142 Ea Ral, Ea H'Leo
53 E56 Ea Ral, Ea H'Leo 135 E143 Ea Ral, Ea H'Leo
54 E57 Ea Ral, Ea H'Leo 136 E144 Ea Ral, Ea H'Leo
55 E58 Ea Ral, Ea H'Leo 137 E145 Ea Ral, Ea H'Leo
56 E60 Ea Ral, Ea H'Leo 138 E146 Ea Ral, Ea H'Leo
57 E61 Ea Ral, Ea H'Leo 139 E147 Ea Ral, Ea H'Leo
58 E62 Ea Ral, Ea H'Leo 140 SP1-118 Ea Ral, Ea H'Leo
59 E63 Ea Ral, Ea H'Leo 141 SP4 - C130 Ea Ral, Ea H'Leo
60 E64 Ea Ral, Ea H'Leo 142 RTO7 Ea Ral, Ea H'Leo
61 E65 Ea Ral, Ea H'Leo 143 EBMO1 Ea Ral, Ea H'Leo
62 E66 Ea Ral, Ea H'Leo 144 EBMO02 Ea Ral, Ea H'Leo
63 E67 Ea Ral, Ea H'Leo 145 T Ea Hb, Kréng Nang
64 E68 Ea Ral, Ea H'Leo 146 T2 Ea Hb, Kréng Nang
65 E69 Ea Ral, Ea H'Leo 147 T3 Ea Hb, Kréng Nang
66 E70 Ea Ral, Ea H'Leo 148 T4 Ea Hb, Kréng Nang
67 E71 Ea Ral, Ea H'Leo 149 T5 Ea Hb, Kréng Nang
68 E72 Ea Ral, Ea H'Leo 150 T6 Ea Hb, Kréng Nang
69 E73 Ea Ral, Ea H'Leo 151 T7 Ea Hb, Kroéng Nang
70 E74 Ea Ral, Ea H'Leo 152 T8 Ea Hb, Kroéng Nang
7 E75 Ea Ral, Ea H'Leo 153 T9 Ea Hb, Kréng Nang
72 E76.1 Ea Ral, Ea H'Leo 154 T10 Ea Hb, Kréng Nang
73 E76.2 Ea Ral, Ea H'Leo 155 T11 Ea Hb, Kréng Nang
74 E77 Ea Ral, Ea H'Leo 156 T12 Ea Hb, Kréng Nang
75 E78 Ea Ral, Ea H'Leo 157 T13 Ea Hb, Kréng Nang
76 E79 Ea Ral, Ea H'Leo 158 T14 Ea Hb, Kréng Nang
77 E80 Ea Ral, Ea H'Leo 159 T15 Ea Hb, Kroéng Nang
78 E81 Ea Ral, Ea H'Leo 160 T16 Ea Hb, Kréng Nang
79 E83 Ea Ral, Ea H'Leo 161 T17 Ea Hb, Kréng Nang
80 E84 Ea Ral, Ea H'Leo 162 T127 Ea Hb, Kroéng Nang
81 E85 Ea Ral, Ea H'Leo 163 T57 - BM Ea Hb, Kréng Nang
82 E86 Ea Ral, Ea H'Leo
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2.2. Phwong phap nghién ctru
Tach chiét DNA

DNA tdng s6 dugc tach chiét tir mau 14 tuoi, sir
dung khoang 100 mg cho mdi miu. L4 duoc
nghién min thanh bot trong nito 16ng va DNA
dugc chiét xudt bang phuong phap
Cetyltrimethylammonium bromide (CTAB) (J.J.
Doyle and J.L. Doyle, 1990). DNA dugc chay
kiém tra dién di trén gel agarose 0,8% trong
dém TAE 1X & hiéu dién thé 120V trong 15
phat. Nong d va do tinh sach ciia DNA dugc
do bang may quang phd hap thu NanoDrop ND
- 1000.

Phdn itng khuéch dai cdc viing gen luc lap
Trudce khi phan tich bang chi thi ISSR, ching
t6i lwa chon mot s6 miu DNA dd dugc tach

chiét 1am khuén dé nhan ban tai cic ving gen
luc lap gdm RbcL va MatK (bang 2) dé han ché

sur sai sot trong viéc lua chon cac mau nghién
ctru dya trén cac dic diém hinh thai dic biét véi
mot s& mau duoc ghép trén gbe ghép 1a cay But
moc (Taxodium distichum). Phan ing PCR duoc
thyc hién véi tong thé tich 50 pl bao gdm 25 pl
Dream Taq Hot Start Mastermix, 2 pl mdi xudi
(F) 10 uM, 2 pl mdi nguoc (R) 10 uM, 5 pl DNA
tong sd, 16 pl nudc deion. Chuong trinh chay
PCR duoc tién hanh theo chu trinh nhiét: 4 phit
& 94°C, 36 chu ky (1 phut 30 gidy & 94°C, 60
gidy & Tm (nhiét do gin mdi), 1 phit 30 gidy &
72°C va & 72°C trong 10 phut).

San pham PCR bang phuong phéap dién di trén
gel agarose 1,8% va tinh sach san phim PCR
bang GeneJET PCR Purification Kit. San phdm
tinh sach s& dugc doc trinh ty cac vung gen voi
ca chiéu xubi va nguoc.

Bang 2. Trinh tw mdi luc lap sir dung trong nghién ctru

STT Tén moi Trinh ty mdi (5’ - 3") Nhiét d6 gan méi (Tnm)
RbcL - IF1 | CGAATTCCTCCTGCTTATTC 50,8°C
1 RcbL
Rbcl -R | TCACAAGCAGCAGCTAGTTCAGGACTC 61,9°C
445mF | AAGGAATGGATGGATGGAATAGTCT 55,6°C
2 MatK
1209mR | CACCCTGAGATGTCACAAAA 52,6°C

Phdn irng PCR - ISSR

Trong nghién ctru nay, chung t6i sir dung 10 chi
thi ISSR véi cac thong tin cu thé duoc thé hién
0 bang 3. Phan ung PCR dugc thuc hién véi
tong thé tich 20 pl gdm 10 pl Dream Taq Hot
Start Mastermix, 2 pl mdi ISSR 10 uM, 2 pl
DNA téng s6 va 6 pl nudc deion. Cac budc
PCR - ISSR duoc tién hanh nhu sau: 94°C trong
5 phut; lap lai 35 chu ky gdm 94°C trong 30

gidy, Tm trong 45 gidy, 72°C trong 1 phat 30
gidy; két thuc 72°C trong 10 phit.

San phdm PCR dugc chay kiém tra trén gel
agarose 1,8% trong bd dém TAE 1X dé phan
tach céac bang va st dung thang 1 kb (Thermo
Scientific) 1am chuan. Ban gel duoc quan sat
bing may soi gel str dung tia UV va chup anh
luu giti.
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Bang 3. Trinh tu moi ISSR duoc sir dung thyc hién phan tmg PCR
(Wu et al., 2011; Tran Tri Lidu et al., 2015)

STT Tén mbi Trinh tw mdi (5’ - 3’) Nhiét d6 gan mdi (Tm)
1 UBC808 AGAGAGAGAGAGAGAGC 48,8°C
2 UBC811 GAGAGAGAGAGA GAGAC 46,8°C
3 UBC818 CACACACACACA CACAG 51,0°C
4 UBC823 TGTGTGTGTGTGTGTGGA 54,2°C
5 UBC840 GAGAGAGAGAGAGAGAYT 50,0°C
6 UBC843 CTCTCTCTCTCTCTCTGA 48,6°C
7 UBC851 GTGTGTGTGTGTGTGTCTG 53,9°C
8 UBCB855 ACACACACACACACACG 51,4°C
9 UBCB856 ACACACACACACACACYA 52,8°C
10 UBC881 GGG TGGGGT GGGGTG 59,3°C

Phén tich sé li¢u

Cac doan trinh ty gen luc lap RbcL va MatK sau
khi giai trinh tu dugc dbi chiéu theo 2 chiéu
nhim loai bé cac vi tri 16i do qué trinh doc bang
phan mém BioEdit 7.2
(http://www.mbio.ncsu.edu/
BioEdit/bioedit.html) va tién hanh phéan tich
mirc do sai khac ciing nhu méi quan hé cac mau
dugc phan tich va so sanh vdi trinh ty hi€n co
trén Ngan hang gen Qudc té (NCBI).

Céc doan khuéch dai tir viéc su dung chi thi
ISSR duoc tinh diém theo ma tran dang nhi phan
trong do: 0 - phan doan DNA khong xuét hién va
1 - phian doan DNA xuit hién. Phdn mém
POPGENE v1.32 (Yeh et al, 1997) dugc su
dung dé xac dinh cac chi s6 da dang di truyén
cho timg quan thé nghién ctru nhu s6 alen quan
sat dugc (Na), sb alen co y nghia (Ne), hé sb da
dang di truyén Nei giita cac loai (4), hé sb da

dang Shannon (), phan trim cac phan doan da
hinh (PPB), chi s sai khac di truyén giita cac
quan thé (Gsy) va chi sd trao doi gen giita cac
quan thé (Nm). Phan tich phuong sai phan tir
(AMOVA) va phan tich toa d§ chinh (PCoA)
dugc thuc hién bing cach sir dung phin mém
GenAlEx v6.51b2 (Peakall ef al., 2006). Xay
dung cdy quan hé di truyén bing phin mém
MEGA x (Kumar et al., 2018) theo phuong phép
nhém cdp khong trong s6 UPGMA va gia tri
Bootrap v6i sb 1an lap lai 1000 lan.

III. KET QUA VA THAO LUAN

3.1. Két qua khuéch dai vang gen luc lap

Lua chon mdi quan thé nghién ctru 2 miu DNA
tién hanh khuéch dai ving gen RbcL va MatK.
Tai vung gen RbcL cho kich thudc khoang 900
bp va vung MatK c¢6 kich thudc khoang 750 bp
(hinh 1).

Hinh 1. Két qua khuéch dai ving gen (A. Vung gen RbcL, B. Ving gen MatK)
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Tai vung gen RbcL, két qua cho thdy 4 miu
dugc phan tich co rat it sy sai khac vé trinh tu
ving gen phan tich nén c¢6 muc do tuong dong
cao vé mit di truyén, dao dong trong khoang
99.6 - 99,9%. Khi tién hanh so sanh trinh ty thu
dugc voi ngan hang gen thu duoc két qua tuong
dong dén 98,03% lodi G. pensilis (JE725918.1)
dugc phan tich tai vung gen RbcL.

Dbi voi ving gen MatK, két qua cho thiy 4
mau duoc phén tich c6 su khac biét vé trinh ty
tai mot sd vi tri bi méat doan hay tai mot sd vi
tri bi thay thé ¢ cudi trinh ty. Mtc do tuong
dong cia 4 miu nghién ctru cao (90%), dao
dong trong khoang 98,5 - 99,6% va khi so sanh
v6i ngan hang gen thu duoc két qua tuong dong

89,85% G. pensilis (JN657263.1) dugc phan
tich tai vung gen MatK.

3.2. Két qua khuéch dai ciia chi thi ISSR

DNA tbng s sir dung cho phan tmg ISSR duoc
tinh sach va pha loang dé 1am khuon cho phan
g khuéch dai gen v6i 10 mdi ISSR. Két qua
phan tich san phim PCR trén gel agarose theo
phuong phédp dién di da thu dugc 245 bing,
trong d6 c6 198 phan doan da hinh chiém ty 1¢
80,81% (bang 3). Cac phan doan dugc nhan 1én
¢6 kich thuéc dao dong tir 300 - 2.100 bp, s6
phan doan mdi chi thi dat tir 8 - 13 véi trung
binh dat 11. Hinh 2 1a két qua khuéch dai cua
mot s mau sir dung mdi ISSR trén ban gel
agarose thong qua chay di¢n di.

Hinh 2. Két qua khuéch dai stir dung mdi UBC 856
(MK: marker 1 Kb, 1 - 18: MAu DNA Thiy tung dai dién)

Két qud ddnh gid da dang di truyén ciia 2 quin
thé Thily ting

Bang 4 trinh bay da dang di truyén cua hai quan
thé Thuy ting dugc nghién ciu bang chi thi
ISSR, trong d6 quéan thé Ea H'Leo thé hién sy da

dang di truyén cao hon so véi quan thé Krong
Nang. Gia tri trung binh cua cac chi sb da dang
di truyén ciia hai quan thé Thuay tung lan luot 13
Na =1,767; Ne = 1,379; I = 0,365; h = 0,233 va
PPB = 80,81%.

Bang 4. Thong sd da dang di truyén ciia hai quan thé Thily ting nghién ciru

+ o Chi s6 da dang di truyén
Quan thé S6 mau
Na Ne I h PPB (%)
Ea H'Leo 144 2,000 + 0,000 1,417 + 0,049 | 0,409 + 0,030 0,260 + 0,023 94,05
Kréng Nang 19 1,533 + 0,117 1,341 + 0,053 0,321+ 0,039 | 0,207 + 0,028 67,06
Trung binh 1,767 + 0,063 1,379 + 0,036 0,365+ 0,025 | 0,233 +0,018 80,81
Na - 56 alen quan sdt dugc; Ne - s6 alen ¢6 ¥ nghia; h - hé sé da dang di truyén Nei; I - hé s6 Shannon; PPB - phdn

tram da hinh
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S6 alen quan sat duoc (Na) clia quin thé Ea
H'Leo 1a cao nhét dat 2,000 trong khi quan thé
Krong Nang c6 sb alen thap hon 1a 1,533. Bén
canh do, sb alen co y nghia (Ne) nim trong
khoang 1,347 (Krong Nang) dén 1417 (Ea
H'Leo) va c6 thé thay & ca hai quan thé nghién
cru Na luén 16n hon Ne. Hé sé da dang di
truyén Nei cia hai quin thé nam tir 0,207 -
0,260, hé s6 Shannon nam tir 0,321 - 0,409.

Két qua phan tich ciu triic quan thé Thuy
tung (bang 5) sir dung phidn mém POPGENE
nhan thdy hai quan thé nghién ctru c6 tinh da
dang di truyén ¢ mirc do trung binh véi chi
s6 da dang ngudn gen trung binh trong hai
quan thé Hs = 0,2334, chiém 95,23% da dang
ngudn gen cia hai quan thé Hy = 0,2451. Chi
s6 sai khac di truyén Gsr gitta hai quan thé

duoc tinh cho két qua chi sé Ggr dat 0,0480
ching to chi c6 4,80% (< 10%) su sai khac di
truyén giita cac mau nghién ciru. T gia tri
Gsr thu duogc, gia tri N, dugc tinh toan va dat
9,9074 cho thdy giita cac miu va giita hai
quan thé Thuy ting nghién ctu co sy trao doi
gen 16n. Chi sd nay cao hon két qua nghién
cliu trude day cia Wu va dong tac gia (2011)
v6i loai Thily tung thudc quan thé ty nhién
(N, = 0,1238) va quan thé trdng (N,, = 0,1055)
tai Trung Qubc sur dung chi thi ISSR dé danh
gia. Didu nay co thé giai thich cac ca thé Thay
ting tir 2 quan thé ty nhién c6 mdi quan hé
tuong ddi gan giii vé mit di truyén. C6 thé 2
quan thé hién nay con tdn tai c6 thé duoc phan
chia tir 1 quan thé ban dau, duoc phén tach do
céc tac nhan mét rung.

Bang 5. Céc chi sd da dang ciia hai quan thé Thily ting

Céc thong sb

Mean £ SD

Sé lweng mau

163

Hr 0,2451 + 0,0296
Hs 0,2334 + 0,0262
Gst 0,0480
Nm 9,9077

Hy - Chi s6 da dang nguén gen cua cdc quan thé, Hs - Chi s6 da dang gen trung binh trong quan thé, Gsy - Chi sé sai
khdc di truyén Nei gifta cdc quan thé, Nm - Chi s6 trao déi gen giita cdc qudn thé.

Két qua phan tich AMOVA (bang 6) cho thay
hau hét cac bién thé déu ndm trong cing quan
thé, chiém t&i 94%.

Béang 6. Phan tich phuong sai phan tir
cta mau Thuy tung

AMOVA Ty 16
Gitra cac quan thé 6%
Trong quan thé 94%
PhiPT 0,058, p = 0,001

Dbi véi cac loai cy rimg noi chung, muc do
sai khac vé mit phan tir gian tiép phan anh hé
théng sinh san cua loai va thuong dbi véi cac
loai ¢6 hinh thirc sinh san qua thu phin chéo

thi gia tri AMOVA giita cac ca thé trong cing
mot quan thé 1a rit cao (> 75%). Thiy ting la
lodi cdy sinh san don tinh dugc thu phan nho
gi6 va két qua phan tich cho thdy muc do sai
khac vé mat phan tir giita cac ca thé trong cung
quan thé rt cao, dat 94%. Tuy nhién, Thuy
tung phan bd roi rac va nhiéu cay bi chét,
khong xudt hién cdy tai sinh trong nhiing nim
gan day va chét luong hat thu duoc kém. Vi
vdy, trong thoi gian ti, ngoai viéc bao ton tai
chd cac cay hién co thi cin duy tri da dang di
truyén va cai thién kha nang sinh san cua loai
nay thong qua viéc trong cdy méi va xdy dung
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vuon thuc vat tap hop cac ca thé tir cac quin
thé tu nhién khac nhau.

3.3. Mitic d9 twong dong va khoang cach di truyén

Céc gia tri vé muc do twong dong di truyén va
khac biét di truyén (khoang cach di truyén) giita
hai quan thé nghién ctru duoc dua ra trong bang
7. T két qua phén tich chi ra rang gia tri vé
mirc d6 tuong dong di truyén gitra hai quéan thé
nay la cao, 1én t&i 97,0%. Gia tri cia sy khac
biét di truyén gitta hai quan thé Thuy ting
khong 16n, chi dat 0,031.

Bang 7. Khoang céach di truyén (trén vach) va
muc do tuong dong (dudi vach)

Krong Nang 0,970 -

Quin thé Ea H'Leo Kréng Ning

Ea H'Leo - 0,031

3.4. Két qua phan tich mdi quan hé di truyén
giita cic miu Thiy ting

Cay phan loai dugc xdy dung dua trén hé sb
tuong ddng va phan nhém UPGMA biang phan
mém MEGA X, trong d6 163 mau Thily ting
thudc hai quan thé Ea H'Leo va Krong Ning
duoc phan ra 1am cac nhém véi cac mau dan
xen nhau (hinh 3). Pdi voi phan tich toa do di
truyén cac mau Thuy ting déu c6 sy phan bé di
truyén gin nhau va bao tram 1én nhau (hinh 4),
chung to gifta cac mau co su trao dbi gen rat 16n
da dugc phan tich ¢ bang 4.

Hinh 3. Cay phén loai 163 mau Thily ting dua trén hé sd tuong dong di truyén
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Hinh 4. Phén tich toa do di truyén cta cac mau Thuy ting dugc nghién ciu

Nhu vay, két qua phan tich cac chi sd da dang di
truyén, cdy phan loai va toa do phan bd di
truyén ciia cac mau Thuy ting thudc hai quan
thé Krong Nang va Ea H'Leo déu cho két qua
tuong tu nhau. Quén thé Ea H'Leo c6 su da
dang di truyén cao hon va cac mau cua hai quan
thé nay c6 su dan xen, chong l4p 13n nhau, thé
hién sy trao ddi ngudn gen 16n giita mau trong
cung quan thé va giita cac miu & ca hai quin
the.

IV. KET LUAN VA KIEN NGHI

Trong nghién clru nay, sir dung 4 chi thi ISSR
dé danh gia da dang di truyén giita cic mau
Thiy tung (Glyptostrobus pensilis) thudc hai
quan thé Ea Ral (Ea H’Leo), Trip Ksor (Krong
Nang). Két qua danh gia thu duoc tdng sb 245
phan doan, trong doé c6 198 phan doan da hinh
chiém ty 1¢ 80,81% chung to chi thi ISSR rt
c6 ¥y nghia trong danh gia da dang di truyén
gitta cac mau Thily tung.

Mirc d6 da dang di truyén gitra cac mau Thuy
tung thudc hai quin thé nghién ctu & mic do
trung binh, kha ning trao ddi ngudn gen gitta

cic mau va giita hai quan thé 1a 16n, véi muc
d6 tuong ddng di truyén > 90% ddng nghia vai
su khac biét di truyén giita hai quan thé la
khong 16n. Cac gia tri trung binh ctia cac chi s6
da dang di truyén cta hai quin thé thu dugc 1an
luot 1a Na = 1,767; Ne = 1,379; I = 0,365; h =
0,233 va PPB = 80,81%.

Cac miu Thuy ting dugc nghién ciru phan b
rai rac dan ti sy suy giam s6 lugng loai va mat
su da dang ngudn gen do giam khong gian sdng
va giam co hoi thu phan nho gio. Bén canh do,
1y do lam giam da dang di truyén 1a do tic dong
cuia con nguoi vi day la loai vira ¢6 gia tri kinh
té cao vira co gia tri khoa hoc cao. Hién nay,
cong tac bao ton va phuc hdi loai Thuy tung tai
Viét Nam con gip nhiéu han ché nén chung toi
dua ra mot s6 kién nghi nhu sau:

- Duy tri tinh da dang di truyén tai hai quin
thé Ea H’Leo va Krong Ning nhdm ngin chin
nguy co tuyét ching loai Thuy tung trong
tuong lai. Can ngan chin sy tan pha va chia
cit moi trudng séng cua loai nay do cac hoat
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dong khai thac cta con nguoi anh huong dén
moi tuong song cua ching.

- Quan ly nghiém ngit hai quan thé Ea H’Leo
va Krong Nang, duy tri s luong ca thé hién co
va dua cac cdy con vao trong nhim tao ra cac
quan thé 16n hon, dam bao duy tri tinh da dang
di truyén va kha nang tién hoa ciia loai.

- Dbidc biét, viéc xem xét lai moi truong séng
thich hop cho loai nay rat 1a quan trong. Trong
dé, c6 viéc tién hanh bao ton & muc t6i da dbi
v6i cac quan thé con lai va tap trung cac nghién
ctru nhan gidng ciing nhu thy phan cua loai nay
trong thoi gian toi.
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