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DA DANG DI TRUYEN LOAI GIANG HUONG
(Pterocarpus macrocarpus) TAl KHU RUNG THUC
NGHIEM, TRUONG DAl HOC LAM NGHIEP DUA TREN
CHi THI PHAN TU RAPD

Vii Quang Nam?!*, Cao Thi Viét Nga', Nguyén Trong Tril, Nguyén Thi Mén!

TOM TAT

14 mau Giang hwong (Pferocarpus macrocarpus Kurz) & cac tudi va xuat xit khac nhau & Khu rimg thuc
nghiém, Truong Pai hoc Lam nghiép dugc danh gia tinh da dang di truyén voi 15 moi RAPD (CP1, CP17,
CP2, CP3, RM5, OPF9, CP8, CP6, OPE14, CP5, CP9, CP11, CP13, CP15, CP19). Két qua cho thay trong
téng so 545 biang, c6 92 bang la da hinh. S6 phan doan ADN duoc nhan ban dao dong tir 3 dén 10 d6i véi cac
méi khac nhau. Cac mau Giang huong c6 hé s6 twong déng di truyén ting cip nam trong khoang 0,46 dén
0,88 va trung binh 1a 0,72. Piéu nay ching té6 muc do twong déng di truyén ctia cac mau Giang huong & Khu
rimg thuc nghiém, Truong Dai hoc Lam nghiép 1a khong cao, do vay kha ning tao uu thé lai trong sinh san
hiru tinh dé tao nén su da dang di truyén trong tap doan mau nghién cttu 1a cao. Trén so dé hinh cay thi 14
mau Giang huong véi 15 mdi ngiu nhién duoc chia 1am 2 nhém chinh, trong d6 nhém I chi c6 duy nhat mau
G1. Nhéom II gom 13 mau chia thanh 2 nhanh phu N1 va N2, réi tiép tuc phan nhanh: nhanh phu 1 (N1)
gdm G2, G3, G4 va G6; nhanh phu 2 (N2) gdm 9 mau con lai va tiép tuc chia thanh 2 cum: Cum 1 (G5, G7,
G14) va Cum 2 (G8, G10, G9, G11, G12, G13). Nghién cttu nay cho thiy nhitng vu thé vé da dang nguén gen

di truyén ctia cac ca thé Giang huong suu tap tai Khu rimg thuc nghiém, Truong Dai hoc Lam nghiép.

T khéa: Pa dang di truyén, Fabaceae, Plerocarpus macrocarpus, lam nghiép, RAPD.

1. AT VAN BE

Giang hwong (Prerocarpus macrocarpus Kurz)
con goi la Giang huong chan, Giang huwong qua to,
Sen, Song 14 1a loai cay g6 16n thuoc ho DPau
(Fabaceae) véi dac diém ndi bat nhu: than thing, vé
nut doc, c6 nhya mau @6 tuwoi; 14 kép long chim mot
lan 1&, mang 7 - 13 14 chét; cum hoa hinh chuy & nach
14 phia dinh canh, hoa mau vang nghé, c6 long, mui
thom; qua gan nhu tron, det, gitta c6 mot hat, xung
quanh 1a canh rong (Hinh 1). Loai c6 phan b6 rong
khap, nhung chit yéu tir Nghé An d6 vao cac tinh
phia Nam ctia Viet Nam. Ngoai ra ching con phan bo
& Lao, Campuchia va Thai Lan. Day 1a loai cay gé tot,
bén, c6 mui thom, c6 mau sic va van hoa dep, khong
bi nit né, méi mot, nhua cé thé dung lam thudc
nhuom mau. Loai dugc liét vao phan hang EN Al a,
¢, d do bi khai thac manh, quan thé chia cat, noi cu
tru bi xam hai manh (Sach D6 Viét Nam, 2007) va
thudc nhom IIA ctia Nghi dinh 06/2019/ND-CP ngay
22 thang 01 nam 2019 ctia Chinh phd. Mic du khu
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phan bé twong doi rong nhung lai bi chia cat, déng
thoi nan chit pha rirng lam cho noi cu trd bi xam hai
manh. Déi twong nay hién tré thanh rat khan hiém,
kho tim duoc nhiing c4 thé trudng thanh cé kich
thudc 16n nhu trudc day.

Trén thé giéi da c6 mot s6 nghién ctu vé loai
Giang huong nhu Liengsiri ef al (1995) da phan tich
Isozyme cho 11 quan thé Gidng huong tuw nhién &
Thai Lan. Két qua chi ra phan tram locus da hinh déi
voi méi quan thé dao dong tir 66,67 dén 100%, trung
binh 1a 82,32%. Bai et al (2014) da st dung 12 moi
RAPD va 4 moéi ISSR dé danh gia tinh da dang di
truyén va moi phat sinh chting loai cta 4 loai thuoc
chi Prerocarpus (P. dalbergioides, P. indicus, P.
marsupium va P, santalinus) va loai Tipuana tipu
(Fabaceae). Két qua chi ra mic do tuong déng di
truyén trung binh gitra cac loai 1a 52%. O trong nuoc,
mic du da c6 mot s6 nghién cttu vé loai nhung chi
chti yéu tap trung vao mot sé dac diém sinh ly hay
nhan giong loai (Ha Thi Mimg, 2004; Nguyén Xuan
Loi va cong s, 2011) ma chua c6 nghién ctru nao vé
di truyén loai/quan thé. Do vay, nghién cttu nay da
duoc thuc hién nham gép phan bao ton va phat trién
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ngudn gen lodi cay ban dia quy hiém nay tai Khu
rimg thuc nghiém ciia Truong Pai hoc Lam nghiép.
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Hinh 1. Gidng huong (Pferocarpus macrocarpus)

A. Canh I4 mang hoa va qud (mii tén); B. Hinh
thai vo than va canh ld mang chum hoa

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vatliéu

14 mau 14 banh té cta loai Giang huwong duoc 14y
tr cac vi tri khac nhau trong khu thuc nghiém Nui
Luét, Treong Dai hoc Lam nghiép. Cac ca thé c6
chiéu cao vat ngon (H,,) ttr 10 -20 m, c6 duong kinh
ngang nguc (D;3) tir 20 - 35 cm. Cac mau duoc ky
hiéu 1an luot tir G1 dén G14.

2.2. Phuong phap nghién ctru
2.2.1. Phuong phap tich chiét ADN

ADN téng s6 duoc tach chiét bang phuong phap
CTAB theo Doyle va Doyle (1990) c6 cai tién theo
diéu kién phong thi nghiém cta Viéen Cong ngheé
Sinh hoc Lam nghiép, Truong Pai hoc Lam nghiép.

2.2.2. Phuong phap PCR

Phan ting PCR voéi cac mdi RAPD duoc thuc hién
trén may System 9700 (Appied Biosystem, My) voi
téng thé tich 1a 15 pl/phan tng gém nhing thanh
phan sau: Nuoc khit ion vo trung (5,3 pl), 2 x PCR
Master mix Solution (7,5 pl), méi RAPD (1,2ul),
ADN (1ul). ADN duoc pha loang v6i H,O deion véi
nong do pha loang gap 20 lan.

Céc thanh phan hén hop trén duoc tron déu va
chay PCR theo chuwong trinh da cai san véi 40 chu ky,
gom cac buoc: 1. 94°C trong 5 phut; 2. 94°C trong 45
giay; 3. 38°C trong 45 giay; 4. 72°C trong 1 phut; 5.
72°C trong 7 phut. Lap lai 40 chu ky tir buéc 2 dén
budce 4; 6. Gitr nhiét do 4°C. Trong nghién ciru nay da
stt dung 15 méi duoc thé hién & bang 1.
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Bang 1. Trinh tir cac cip mdi RAPD sir dung trong

nghién ciru
STT E’(ﬁ Trinh te (5-3) N}I‘;égid(?cg)é“
1 | CPl | GAAACGGGTG | 38
2 | cP17 | GooTAACGee | 37
3 | cp2 | caATcGecoT | 38
4 | cP3 | GTTGCGATCC 36
5 | RM5 | GTCGGTTGTC 32
6 | OPF9 | TCCGCAACCA | 39
7 | CP8 | CTGGGCACGA | 38
8 | CP6 | TTCCGCCACC 36
9 | OPEl4 | CCGCTACCGA | 31
10 | CP5 | CCTTTCCCTC 35
11 | CPY | CTGCTGGGAC | 36
12 | CPIl | CCACAGCAGT | 37
13 | CPI3 | CAATCGCCGT | 36
14 | CPI5 | GTCCACACGG | 38
15 | CP19 | CCAGACCCTG 38

2.2.3. Phuong phdp phan tich so licu RAPD

Kiém tra ADN téng s6 va san phdm PCR bing
phuong phap dién di trén gel agarose 0,8% (doi voi
ADN téng s0) va agarose 1,5% (doi voi san phdm
PCR), st dung dém TAE 1X, nhuém gel bang
RedsafeTM Nucleic Acid gel Stain, thuc hién trén thiét
bi dién di cia Hang Bio-Rad (My). San ph4m PCR sé
duoc nhudm va chup anh dé phan tich.

Xac dinh bang don hinh va da hinh dya vao su
xudt hién va khong xuat hién cta biang dé giita cac
mau nghién ctu. Néu mot phan doan ADN (co kich
thuoc cu thé dua trén ADN thang chuidn (ADN
marker) xudt hién & mau i nhung khong xuat hién &
mau j hodc xuat hién dong thoi & ca 02 mau i va j
nhung khong xuét hién & mau khac thi phan doan
ADN nay goi 1a phan doan da hinh. Nguoc lai, néu
phan doan ADN nao xuit hién & tit cd cic mau
nghién cttu thi goi 1a phan doan don hinh. Cac doan
duoc ma hoa bang so tu nhién 0 va 1, khi d6 mau nao
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xudt hién doan ADN thi ky hiéu 1a 1, con khong xuat
hién ky hiéu 1a 0. Cac s6 lieu nhi phan nay duoc dua
vao xt ly theo chuwong trinh NTSYSpc 2.11X (Rohlf,
2000) dé tinh ma tran tuong dong (Similarity matrix)
hodc ma tran khoang cach (Distance matrix) gitta
cac cap mau (Nei va Li, 1979). D; = 2ny/(n+n).
Trong d6, n; 14 s6 bang chung cta ca hai ca thé, n, va
n;1a s6 bang cta ca thé i va j, D; 1a hé so tuong dong
di truyén gitrta 2 ca théivaj.
3. KET QUA VA THAO LUAN

Két qua tach chiét ADN téng s6 cac mau Gidng
huong duoc thé hién & hinh 2.

Hinh 2 cho thay ADN ctia cAc miu nghién ctru
da duoc tach chiét thanh cong voi cac bang vach thu
duoc déu gon va kha ro nét, khong xuat hién bang
phu, khong bi dut gay. Két qua do OD cho chi s6
OD,40/ 0Dy, clia cAc mau luén nam trong khoang 1,8

MK Gl G

Gl G4 G5 Gf GT G GY GIo G €12 GI3 GM

dén 2,0. Do vay, ADN tdng s6 thu duoc co do sach va
nguyén ven cao, hoan toan dap tmg diéu kién thuc
hién phan tmg PCR - RAPD tiép theo. ADN duoc pha
loang dé stt dung cho phan tmg PCR - RAPD véi
noéng do sau pha loang la 20 ng/pl.

Gl G2 G3 G4 G5 G6 G7 G§ G9 GlO Gl GI2 GI3 Gl4

Hinh 2. Anh dién di san ph4m tach chiét ADN téng
s cila cac mau Giang huong

Ghi chu: Giéng 1 - 14 tuong ung vor 14 mau
Gidng huong nghién cuu

3.1. Két qua phan tich da dang di truyén

MK G G2 G G+ G G6 G7 G8 G GI0 Gl G2 GI3 Gl4

Hinh 3. Anh dién di sin phdm PCR c4c méi RAPD 14 miu Giang huong

Moi CP1 (dnh bén trdi), Moi OPF9 (4nh bén phai); MK: marker - thang ADN chuin 1 kb; Giéng 1-14: 14

mau Ging huong.

Hiéu qua st dung cidc méi RAPD trong phan
tich su da dang di truyén cic mau Giang huong
nghién ctu: Tién hanh phan tng PCR voi 15 méi
RAPD. San phdm PCR duoc kiém tra trén gel

agarose cho thay cac phan doan ADN thu duoc c6 su
da hinh cao (Hinh 3).

Phan tich anh dién di qua viéc nhi phan hoéa su
xudt hién ctia cac phan doan ADN va xit Iy thong ke
duoc tong hop va danh gia & bang 2.

Bang 2. S8 phan doan va bing da hinh ctia 15 méi RAPD trong phan tich cic miu Gidng huong

. 6 pha S6 bang da hinh Téng s6 6 bang trun
ST | Tenmii | i | Sioms | T 0o | bangiméi | by
1 CP1 10 9 90 57 4,07
2 CP17 8 7 87,5 38 2,71
3 CP2 5 5 100 14 1,00
4 CP3 9 9 100 33 2,36
5 RM5 6 6 100 20 1,43
6 OPF9 7 7 100 58 4,14
7 CP8 3 3 100 19 1,36
8 CP6 5 5 100 16 1,14
9 OPE14 5 5 100 51 3,64
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10 CP5 4 4 100 31 2,21

11 CP9 10 10 100 o1 3,64

12 CP11 3 3 100 17 1,21

13 CP13 10 90 59 4,21

14 CP15 7 100 62 4,43

15 CP19 3 3 100 19 1,36
Téng 95 92 97,8 545

Bang 2 cho thiy trong téng s6 545 bing ADN
duoc nhan ban c6 92 bang ADN da hinh, ti 1é trung
binh dat dén 6,5%. Tuong tu, trong téng s6 95 phan
doan ADN thu duoc c6 92 phan doan ADN da hinh,
trung binh dat 96,8%. S6 phan doan ADN duoc nhan
ban dao dong tir 3 dén 10 d6i véi cac modi khac nhau.
Ty 1é phan doan da hinh nam trong khoang 87,5%
(v6i moi CP17) dén 100% (CP9, CP15, CP19, CP11,
CP5, OPE14, CP6, CP8, OPF9, RM5, CP3, CP5).

3.2. Mdi quan heé di truyén va da dang di truyén
ctia cac mau Giang huong nghién ctu

S6 liéu nhi phan tiép tuc duoc xir ly bang phan
mém NTSYSpc 2.11X dé tinh hé s6 twong dong di
truyén va xay dung so do hinh cay thé hién méi quan
hé di truyén giita cac mau nghién cttu duoc thé hién
& bang 3.

Bang 3. He sé tuong déng ciia 14 miu Giang huong nghién ctru

Gl | G2 | G3 | G4 | G5 | G6 | G7 | G8 | GY9 | G10 | G11 | G12 | G13 | G14
Gl | 1,00
G2 |0,65| 1,00
G3 [0,66| 0,88 | 1,00
G4 (048 0,72 | 0,77 | 1,00
G5 0,68 0,64 | 0,69 | 0,62 | 1,00
G6 |0,51 0,71 | 0,71 | 0,75 | 0,74 | 1,00
G7 10,70 | 0,50 | 0,57 | 0,50 | 0,80 | 0,60 | 1,00
G8 0,59 0,65 | 0,71 | 0,61 | 0,82 | 0,77 | 0,71 | 1,00
G9 0,58 0,58 | 0,63 | 0,57 | 0,74 | 0,63 | 0,68 | 0,77 | 1,00
G10 | 0,57 | 0,57 | 0,60 | 0,52 | 0,77 | 0,66 | 0,69 | 0,82 | 0,79 | 1,00
G11 0,54 | 0,63 | 0,66 | 0,56 | 0,77 | 0,70 | 0,63 | 0,76 | 0,71 | 0,76 | 1,00
G12 [ 0,59 | 0,59 | 0,60 | 0,52 | 0,75 | 0,66 | 0,65 | 0,76 | 0,66 | 0,82 | 0,80 | 1,00
G13 | 0,46 | 0,61 | 0,64 | 0,56 | 0,66 | 0,66 | 0,54 | 0,71 | 0,68 | 0,80 | 0,74 | 0,76 | 1,00
G14 | 0,67 | 0,63 | 0,66 | 0,52 | 0,77 | 0,68 | 0,72 | 0,76 | 0,70 | 0,73 | 0,67 | 0,67 | 0,65 | 1,00

Bang 3 cho thay hé so tuong dong di truyén gitra
cac mau theo timg cap dao dong tir 0,46 dén 0,88. He
s6 twong doéng di truyén thdp nhat 1a cap mau G1-
G13 (0,46) cho thdy 2 mau nay c6 quan hé di truyén
cach xa nhau va cao nhat 1a cap mau G2 - G3 (0,88)
cho thdy 2 mau nay cé quan hé di truyén tuong d6i
gan nhau. Hé s6 twong dong trung binh 1a 0,72, thap

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 7/2021

hon so v6i nghién ctu cua Bai ef al (2014) khi tac
gia danh gia méi quan hé di truyén 16 cay ca thé cta
loai thudc chi Pterocarpus (hé s6 tuong dong vé di
truyén gitra cac ca thé trong cung loai dat tir 84 -
95%). Nhu vay muc do tuong dong di truyén cia 14
mau Giang huong & Khu rimg thuc nghiém, Trueong
Dai hoc Lam nghiép la khong cao; hay néi cach khac
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muc do da dang di truyén gitta cac mau nghién ctru
1a cao. Diéu nay c6 thé do nguon cay giong (xuat x)
duoc di thuc vé trong 1a khac nhau.

Xt ly bang phan mém trén ciing thu duoc két
qua phan nhéom cac mau nghién ctu theo dang cay
phan loai (Hinh 4).

So dé hinh cay biéu dién méi quan hé di truyén
& hinh 4 duoc tao ra khi phan tich 14 mau Giang
huong voi 15 mdi ngau nhién duogc chia lam 2 nhém
chinh: nhom I: chi c6 duy nhat mau G1 c6 he s6 di
truyén sai khac so véi cac mau khac thuoéc nhom 11 1a
41% (1 - 0,59). Nhom II gém 13 mau chia thanh 2
nhanh phu N1 va N2, N1 va N2 tiép tuc phan nhanh:
nhanh phu 1 (N1): gom 4 mau chia lam 2 nhénh,
nhanh 1 c6 G2 va G3 c6 hé so twong dong 1a 0,88,
nhanh 2 c6 G4 va G6 voi hé so tuong déng 13 0,75. He
s6 di truyén sai khac ctia nhanh phu (N1) véi cac
mau & nhanh phu (N2) 1a 38% (1 - 0,62). Nhanh phu 2
(N2) gbm 9 mau con lai va chia thanh 2 cum: Cum 1
(G5, G7, G14) va Cum 2 (G8, G10, G9, G11, G12,
G13) c6 hé so di truyén sai khac véi nhau 1a 29,5% (1
-0,70).

Nhém [

059 0166 07 081 087 094 100

Hinh 4. So d6 biéu dién méi quan heé di truyén giita
cac mau Giang huong
4. KET LUAN

14 mau Giang huong nghién ctru c6 mitc do
tuong dong vé di truyén khong cao, do d6, cac cay
nay c6 thé duoc st dung 1am cay boé me dé cung cip
vat liéu giéng qua sinh san hiwu tinh cho cac chuong
trinh nghién cttu va phat trién ngudn gen loai cay nay
trong thoi gian toi.

Keét qua phan tich 14 mau Giang huong véi 15
moi ngau nhién duoc chia lam 2 nhém chinh, trong
d6 nhém I chi c¢6 duy nhit mau G1; nhém II: bao
gom 13 mau chia thanh 2 nhanh phu N1 va N2, réi
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ti€p tuc phan nhanh: Nhanh phu 1 (N1) gém G2, G3,
G4 va G6. Nhanh phu 2 (N2) gom 9 mau con lai va
chia thanh 2 cum: Cum 1 (G5, G7, G14) va Cum 2
(G8, G10, G9, G11, G12, G13).

LOI CAM ON

Nghién ciru ndy duwroc tai tror boi Quy Phat trién
Khoa hoc va Cong nghé Quoc gia (NAFOSTED)
trong dé tai ma so 106.03-2017.16 va Truong Pai hoc
Lam nghiép. Nhom tic gid xin chan thanh cdm on
Vién Cong nghé Sinh hoc Lam nghiép, Truong Dai
hoc Lam nghiép da tao diéu kién vé co sé vat chat va
phong thi nghiém cho nghién ciru nay.
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9. Nghi dinh s6 06/2019/ND - CP ngay 22 thang thuc thi cong udc vé buon ban quoc té cac loai dong
01 nam 2019 ctia Chinh pht vé quan ly thuc vatrimg,  vat, thuc vat hoang da nguy cap.
dong vat rimg nguy cap, quy, hiém va thuc trang

GENETIC DIVERSITY OF Pterocarpus macrocarpus AT THE EXPERIMENTAL FOREST, VIETNAM
NATIONAL UNIVERSITY OF FORESTRY BASED ON RAPD MARKERS

Vu Quang Nam!*, Cao Thi Viet Nga!, Nguyen Trong Tril, Nguyen Thi Men!
!College of Forestry Biotechnology, Vietnam National University of Forestry
*Email: namvq@vnuf.edu.vn; namvql1975@gmail.com

Summary

14 leaf samples of Prerocarpus macrocarpus, at various locations and presented at the Experimental Forest,
Vietnam Forestry University (VNUF) were used to study genetic diversity based on 15 RAPD primers (CP1,
CP17, CP2, CP3, RM5, OPF9, CP8, CP6, OPE14, CP5, CP9, CP11, CP13, CP15, CP19). The results showed
that a total of 545 bands were produced, 92 of which were found to be polymorphic. The number of
amplification products ranged from 3 to 10 for different primers. Genetic similarity coefficients ranged from
0.46 to 0.88 with an average of 0.72. This shows that the level of genetic similarity of Prerocarpus
macrocarpus samples at the experimental forests of VNUF is not high, showing the ability to creat
heterogeneity during sexual reproduction to induce genetic diversity of Pterocarpus macrocarpus at VNUF.
The UPGMA cluster analysis divided samples into two distinct main groups. Group I included the only G1.
Group II was divided into two subgroups in which the clade 1 had G2, G3, G4 and G6 and clade 2 consisted
of remain samples. This study demonstrated the genetic advantages of Prerocarpus macrocarpus at the
Experimental Forest, Vietnam Forestry University.
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