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DANH GIA DA DANG DI TRUYEN CAC NGUON GIONG CAY
DAN HUONG TRANG (Santalum album L.) TAI VIET NAM
BANG CHi THI PHAN TU ISSR

Ngé Pirc Nhac', Vo Pai Hai’, Nguyén Cong Phwong', Nguyén Thi Huyén®, Lé Son®
" Trung tam Khoa hoc Lam nghiép Béng Bic Bo
? Vien Khoa hoc Lam nghiép Viét Nam
3 Vién Nghién ciru Giong va Cong nghé sinh hoc Lam nghiép

TOM TAT

Trong nghién ciru nay, muc d6 da dang di truyén va cau tric quan thé cia 120 mau Pan huong trang (Santalum
album L.) tir 8 ngudn gidng/xuat xir thu & cac rimg trong tai Hoa Binh, Quang Ninh va Bic Giang dugc danh gia
thong qua str dung chi thi phan tir ISSR. Qua sang loc tir 20 mdi ban diu, di xac dinh duoc 5 chi thi ISSR ¢6
mirc do da hinh cao dé sir dung trong nghién ctru nay. Két ~qua thu dugc 62 phén doan DNA trong d6 ¢6 41,73%
phéan doan da hinh. Cac miu Pan huong tring thudc 8 xuét xir c6 mirc do da dang di truyén & mirc thap voi cac
gia tri trung binh 1dn lugt 1a Na = 1,417; Ne = 1,225; I = 0,223; h = 0,149 va P = 41,73%. Phan tich AMOVA vé&
murc d6 sai khac di truyén téi da giita cac xudt x & mirc d§ tuong déi cao dat 49% va murc d6 sai khac di truyén
giita cac mau trong cling Xuét xur dat 51% (PhiPT = 0,509). Két hop cay quan h¢ di truyen voi cau trac quan thé
STRUCTURE da phén chia cac xudt xtr thanh 3 nhom, v6i nhom I gom 4 ngudn giéng c6 ngudn gbc An Do
(AnDol, Anbo2, AnDo3 va VNaml), nhém II gom 3 xuat xir ¢6 nguon gdc tir Indonesia (InDol va InPo2) va
nhom 111 gom 2 ngudn g10ng ¢ xuat xr tur An D6 1a xuit xt da duoc cong nhén tai Viét Nam (VNam2 va
AnDo4). Két qua nay cung cap co so di truyén trong xac dinh nguén gen tiém ning, phuc vu cong tac luu giir va
khai thac cac mau Pan huong tring nhap ndi & Viét Nam.

Tir khoa: Chi thi phan tir, da dang di tmyen, ban huong trang, ISSR

EVALUATION OF GENETIC DIVERSITY AND RELATIONSHIP OF INTRODUCED
Santalum album L. PROVENANCES IN VIETNAM USING ISSR MARKERS
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ABSTRACT

The best five ISSR primers, selected from the screening of 20 primers, were used to evaluate the genetic
diversity of 120 samples of Santalum album L. belonging to 8 seed sources/provenances collected at the
plantations in Hoa Binh, Quang Ninh and Bac Giang provinces. The results obtained were 62 DNA fragments,
including 41.73% polymorphic fragments. S. album L. samples from 8 seedlots have low levels of diversity
transmission with average values such as Na = 1.417; Ne = 1.225; I = 0.223; h = 0.149 and P = 41.73%.
AMOVA analysis of the maximum level of transmission bias between provenances at a relatively high level
reached 49% and the level of bias between samples within the same provenance reached 51% (PhiPT = 0.509).
The genetic relationship tree combined with the STRUCTURE population structure has been divided into 3
groups, with group I (AnPol, AnPo2, Anbo3 and VNaml originating from India, group II originating from
Indonesia (Inbol and InPo2) and Group III (VNam2 and AnPo4). This result provides foundation knowledge
for future research and development programs of Santalum album L. in Vietnam.
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Ng6 Pirc Nhac et al., 2025 (Sb 2)

Tap chi KHLN 2025

L. PAT VAN PE

Dan huong tring (Santalum album L.) thudc chi
ban huong (Santalum), ho Pan huong
(Santalaceae) dugc miéu ta khoa hoc tir nhiing
nam 1753 (The Plant List, 2010). Pan huong
trang c6 hai loai chinh 1a Pan huong tring An
Do (S. album) va Pan huong tring Uc
(Santalum spicatum). Pay 1a cdy than gb nhung
d6i khi né ciing phat trién nhu mot ciy bui
thang dimg hodc hiém khi thanh cay leo, dat dén
chiéu cao 4 m (Asian Regional Workshop,
1998). Than cay phan nhéanh, 14 cdy manh dai
tr 10 - 30 cm. Loai cay nay co6 nhya mau
tring, khong mui trong khi tim gd c6 mau hoi
vang dén nau sim va c6 mui thom ndng. Tai
Viét Nam, DPan huong tréng duoc cac nha
khoa hoc nghién ctru tr nam 2005, nhung phai
dén nim 2014 moi thu duoc nhitng thanh cong
budc dau. Sau hon 4 nim trong khao nghiém
trén mot sd tinh thanh trén ca nude, toc do
sinh truong va phat trién ciia cidy Pan huong
trang cho thdy, ching thich nghi tot v6i khi
hau va thd nhudng tai Viét Nam (Vi Vin
Thoai, 2020).

Hién nay, viéc trong Dan huong tring & nudc ta
dugc nguoi dan & cac dia phuong trong O at
khong kiém soat. Mat khac, cac nghién ctru vé

loai cAy nay con nhiéu han ché, thiéu cac thong
tin vé dic diém sinh hoc va lap dia gay tréng,
cac yéu cau sinh 1y, sinh thai va sinh truong,
chwa dugc 4p dung bién phap k¥ thuét trong va
cham soc dé dat hiéu qua cao. Pac biét, cac
thong tin vé muirc 6 da dang di truyén ciing nhu
mdi quan hé di truyén cua cac xuit x{r duoc
nhap vé nudc ta 1a chua 13 rang.

Trong nghién cltru nay, muc d§ da dang di
truyén ngudn gen cdy Dan huong tring (S.
album L.) thudc 8 xuat x/ngudn giéng dang
duoc tréng khao nghiém tai mot sb tinh & nuéc
ta dugc danh gia bang st dung chi thi phéan tu
ISSR, tir d6 cung cip co s khoa hoc trong viée
dé xuat cac giai phap hop 1y phuc vu cho cong
tac nghién ctru phét trién cay Dan huong & nudc
ta mot cach hiéu qua va bén vimg.

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

Vit li¢u dugc sir dung trong nghién ctru 1a 120
mau Pan huong tring thudc 8 xuit xir/ngudn
gidng dang duoc trong khao nghiém tai Hoa
Binh, Quang Ninh va Béic Giang véi cic thong
tin dugc trinh bay cu thé ¢ bang 1.

Bang 1. Danh sach cac xuat xit/ngudn gidng Pan huong tring duoc nghién ciru

STT | Xuétx® |S6 lwong Ki hiéu mau Ngudn géc Pia diém, nam tréng

1 Anbo1 15 Ab1.1-AD1.15

2 Anbo2 15 AD2.1-AD2.15 |Nhap tr An D6 ndm 2019

3 Anbo3 15 AD3.1- AD3.15

4 InBo1 15 1D1.1-1D1.15 - Trdng tai Hoa Binh
Nhép tir Indonesia nam 2019 «

5 InDo2 15 1D2.1 - 1D2.15 - Nam 2021
Hat thu tr cac cay troi cla xuét xe Karrnatara
- An Do (Trdng 2014 da dwoc cong nhan xuét

6 | VNam1 15 VNT.1-VNT1S | & theo quyét dinh s6 Quyét dinh s6
1305/QD-BNN-TCLN cua Bd NN va PTNT)
Hat thu t&r cac cay tréi cia xuét xt Karrnatara

7 | VNam2 15 VN2.1-VN2.15 |~ A0 D0 (Trong 2014 da duoc cong nhan xuat |- Trdng tai Quang
xt theo quyét dinh s6 Quyét dinh so Ninh va Bac Giang
1305/QD-BNN-TCLN cua Bo NN va PTNT) - N&m 2020

8 Anbo4 15 ADP4.1 - AD4.15 |Nhap hat tai An D6 ndm 2018

Téng s6 120 mau
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2.2. Phwong phap nghién ctru

2.2.1. Phwong phdp ddnh gid da dang di truyén

* Tach chiét ADN tong sé:

Cac mau 14 sau khi thu thap duoc tién hanh tach
chiét theo phuong phiap CTAB cia Doyle va
Doyle (1987). DPién di kiém tra ADN tong sb
trén gel agarose 0,8% va quan sat bing mdy soi
gel st dung tia UV.

Nong d6 ADN tong sb va do tinh sach duogc
x4c dinh bang may do quang phd hip thy

Nano drop. ADN lam khuon cho phan tng
PCR phai dat ndng d6 > 20 ng/ul va c6 do tinh
sach OD260/280 nm tUr 1,8 - 2,0.

* Phan g PCR véi mdi ISSR:

Qua sang loc tir 20 mdi ban dau, 5 moi ISSR da
duge chon loc dé sir dung trong nghién cuu
danh gia da dang di truyén cdy Pan huong
trrfmg ciia 8 xuét xur co trinh ty dugc md ta &
bang 2.

Bang 2. Trinh tw moi ISSR dugc st dung trong nghién ctru

STT Tén moi Trinh tw méi (5’ - 3") Nhiét d6 gan méi T.(°C) | Nguén tham khao
1 UBC811 GAGAGAGAGAGA GAGAC 46,8
2 UBC818 CACACACACACA CACAG 51,0
3 UBC851 GTGTGTGTGTGTGTGTCTG 53,9 Isshiki et al., 2008
4 UBC855 ACACACACACACACACT 51,4
5 UBC881 GGG TGGGGT GGGGTG 59,3

Phan ung khuéch dai gen duoc tién hanh trén
may PCR model 9700 véi téng thé tich 20 pl
bao gém: DreamTaq PCR Mastermix 2X (10
ul), ADN tong s6 (2 ul), mdi 10 pM (1 pl) va
d.H,0 (7 pl). Phan tng PCR dién ra theo chu
trinh nhiét nhu sau: Bién tinh 94°C trong 4
phut; 35 chu ky gébm: 94°C trong 60 gidy, T,
(Bang 2) trong 45 gidy va 72°C trong 60 gidy;
72°C trong 7 pht.

Két thuc phan tmg PCR, san pham PCR dugc
kiém tra trén agarose 1,8% trong dung dich
dém TAE 1X c¢6 bd sung thudc nhudm
Redsafe (ty 1& thé tich 5 ul/100 ml) véi hiéu
dién thé 75 V trong thoi gian 60 phat. Tién
hanh quan sat trén may soi gel su dung tia
UV, kich thuéc cac bang dugc so sanh dua
theo thang GenRuler 1 kb DNA Ladder (hang
Thermo Scientific).

2.2.2. Phwong phdp phan tich sé liéu

S liéu duoc thu theo quy udc 1a 1 = phan doan
ADN xuét hién va 0 = phan doan ADN khong
xudt hién khi dién di san pham PCR, dugc
nhap vao Excel va tién hanh xir 1y bing cac
phan mém.

St dung phin mém POPGENE (Yeh et al.,
1999) tinh toan cac thong sé danh gia da dang di
truyén clia cac xudt x cdy Dan huong tring
dugc nghién ciru. Cac thong sé duge tinh toan
nhu Na (s6 lugng alen quan sat dugc), Ne (sb
luong alen c6 hiéu luc), PPB (phan trim phan
doan da hinh), 4 (h¢ sb da dang di truyén Nei,
1973), I (chi sb da dang di truyén Shannon),
khoang cach di truyén, mic do twong ddng di
truyén, cac chi s6 da dang di truyén nhu H7 (chi
s6 da dang ngudn gen cua tong cic ngudn
gidng), Hs (chi s6 da dang gen trung binh trong
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ngudn giong), Gsr (chi so sai khac di truyén Nei
gilta cac nguon giong), N,, (chi so trao doi gen
gilta cdc ngudn giong).

Bén canh do, sir dung phé‘ln mém GenAlEx 6.5
(Peakall et al., 2006) dé phan tich phuong sai
phan tir (AMOVA) x4c dinh bién ddi di truyén
giita cac xudt x{r va cac mau trong cling xut x(.
Phan tich toa do chinh PCoA (Principal
Coordinates Analysis) thé hién mic do khac
biét di truyén gitra cac xuat xr Dan huong tring.
Phian mém MEGA X (Kumar ef al., 2018) xdy
dung ma trin truong dong va cdy quan hé di
truyén gitra cac miu va cic xuat xtr Pan huong
trang dugc nghién ctru.

Phén tich xac dinh cdu tric quan thé 120 mau
Pan huong tring bang phan mém STRUCTURE
version 2.3.4 (Pritchard et al, 2000), voi cac

thong s6 gom: sd lwong quan thé du doan trude
dua trén ngudn goc cac gibng Pan huong tring
duoc trong khao nghiém 1a 8, s6 luong quan thé
t6i vu K duoc kiém nghiém tir 1 - 10 bang mo
hinh hdn hop véi 10.000 lan lap. Gid tri K ti wu
theo phuong phap AK cao nhit trong phan mém
STRUCTURE HARVESTER v0.6 (Earl et al.,
2012) dugc sir dung dé woc tinh sé6 nhom mdi
ban sao duoc lap lai.

III. KET QUA VA THAO LUAN
3.1. Két qua phan ng PCR véi moi ISSR

Phén tich san phim PCR véi 5 chi thi ISSR thu
dugc 62 phan doan ADN nhan ban véi kich
thudc dao dong tir 100 bp dén 2.500 bp (Hinh 1)
trong d6 s6 phan doan da hinh trung binh 1a 26
chiém 41,73%.

Hinh 1. Anh dién di san pham PCR-ISSR cua cac miu Pan huong tring dugc nghién ciru
(MK: thang DNA 1 kb; 1 - 36: cAc mau nghién ciru)

Trong nghién cuou nay, véi 5 chi thi ISSR
dugc s dung nhén théy cac chi thi phan tu
cho két qua khuéch dai cdc phan doan AND
khac nhau. Tt nhitng két qua thu duoc, tién
hanh thu thap va ma hoa dir liéu dé danh gia
mirc do da dang di truyén cho 120 méu cay
Pan huong tring cia 8 xuit xit c6 ngudn goc
khac nhau.

3.2. Két qua phén tich da dang di truyén Pan
hwong tring

3.2.1. Pa dang di truyén ciia cdc xudt xir Pin
huwong trang

Thong qua danh gia va phan tich sb liéu bing
phan mém POPGENE thu dugc két qua voi cac
thong s6 vé mirc 46 da dang di truyén cua Dan
huong tring (Bang 3).
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Bang 3. Cac thong s6 da dang di truyén ciia 8 xuat x{r Dan huong tring

i Chi sé da dang di truyén
STT Xuat x

Na Ne ) h P (%)

1 Anbo1 1,468 1,214 0,214 0,136 46,77
2 Anbo2 1,371 1,215 0,191 0,127 37,10
3 Anbo3 1,419 1,200 0,195 0,125 41,94
4 InBo1 1,323 1,218 0,183 0,125 32,26
5 InBo2 1,355 1,199 0,181 0,119 35,48
6 VNam1 1,709 1,687 0,452 0,317 70,97
7 Anbo4 1,371 1,228 0,199 0,134 37,10
8 VNam2 1,323 1,180 0,165 0,108 32,26
Trung binh 1,417 1,255 0,223 0,149 41,73

Ghi chii: Na (s6 lwong alen quan sat dwoc), Ne (s6 lwong alen co hiéu luc), I (chi s6 Shannon), h (hé sé da dang di

truyén Nei), P (ty 1é phdn doan da hinh).

Két qua thu dugc cho thay, 120 mau Dan huong
thudc 8 xuat xt co mire do da dang di truyén voi
cac gia tri trung binh lan luot 1a Na = 1,417;
Ne =1,225;1=0,223; h=0,149 va P=41,73%.

Sb alen quan sat duoc nam trong khoang 1,313
(InPol va VNam2) dén 1,709 (VNaml) va sb
alen c6 y nghia nam trong khoang 1,180
(VNam2) dén 1,587 (VNaml). Trong d6, tai
xuit xir VNam1 déu thu dugc sb alen quan sat
va sb alen c6 nghia cao nhét trong 8 xudt xir
duoc nghién ctru. Twong tw, chi sd thong tin
Shannon nam trong khoang 0,165 (VNam?2) dén
0,452 (VNaml) va gia tri cao nhét tai xuét x{r
VNaml, tiép theo 1a AnPol (0,214), AnPo4
(0,199), Anbo3 (0,195) va Anbo2 (0,191).

Hé s6 da dang di truyén theo Nei cuia 8 xuét xir
Pan hwong tring nim ¢ muc thip dén trung
binh. Trong d6, xuat xit VNam1 cho gia tri di
truyén cao nhit va cao hon han so v6i cac xuét
xt con lai (h = 0,317) va thip nhat tai xut xu
VNam2 (= 0,108). Dbi v6i cac xuat xir An Do
(AnPol - AnPo4) hé sb di truyén nim trong
khoang 0,125 dén 0,136 va cac xuit xu
Indonesia v6i InPol, InPo2 c6 hé sb di truyén
lan luot 13 0,125 va 0,119. Ty 1¢ phan trim da

hinh coa 8 xudt xa Pan huong tring duoc
nghién ctu, cao nhét tai xuat x& VNaml chiém
70,97% va thap nhat tai xudt x@ InPol va
VNam?2 1a 32,26%.

Nhin chung, trong 8 xuét xir Pan huong trong
nghién ctru thi xudt xtt VNaml c6 mic do da
dang di truyén cao vuot trdi hon hin so véi cac
xuit x Pan huong con lai (Na = 1,709; Ne =
1,587; h =0,317; I = 0,452 va PPB = 70,97%).
Nhu vy, cic xuat xir Dan huwong tring hién co
& nuéc ta co da dang di truyén ¢ muc thap,
hudéng nghién ctru va phat trién loai cdy nay
trong thoi gian t6i c6 thé 1a nhap thém cac xuét
xt m&i hodc tién hanh lai tao gifra cac cay bo,
me dé cai thién mic do da dang di truyén. Bén
canh dé viéc chon giéng cling nén tién hanh véi
cuong do chon loc thép hodc nén tién hanh xay
dung cac quan thé luu trit ngudn gen riéng biét
s0 v6i quan thé chon va phat trién gidng nham
han ché sy suy giam vé da dang di truyén.

3.2.2. Mikc dé bién déi di truyén ciia cdc xudt
xit Dan hwong tring

Két qua phan tich muc do bién dbi phan tir
(AMOVA) giita cac xudt xir Pan huong tring
nghién ctru dugc thé hién qua bang 4.
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Bang 4. Ké qua phan tich bién di di truyén
AMOVA ctia cac mau Pan huong tring trong 8
xuat xt nghién ctru

AMOVA Gia tri
Gilra cac xuét x 49%
Giira céc ca thé trong xuat xtr 51%
PhiPT 0,509; p < 0,001

Két qua cho thiy, muc do sai khac di truyén tbi
da giita cac xudt xr Pan huong tring & muc do
tuong dbi cao dat 49%, trong khi muc do sai
khac di truyén giira cac mau trong ciing xuét xir
dat 51% voi gia tri PhiPT = 0,509 v6ip <0,001.
C6 thé do cac xuat xr Pan hwong tring dugc
trong khao nghiém c6 ngudn gbc nhap nodi khac
nhau nén 8 xuét xtr Pan huong tring c6 mirc do
bién di di truyén kha cao.

Mirc d6 sai khac di truyén giita cac xuit x(r Dan
huong tring trong nghién ctru nay cao hon so

v6i nghién ctru cua Sandeep va dong tac gia
(2020) vé loai Pan huong tai An Do sir dung chi
thi ISSR. Véi mirc d6 sai khac di truyén ti da
trong quan thé dat 85,40% va mirc do sai khac
di truyén giita cac quan thé 1 14,60%. Bén canh
d6, nhom tac gia khong phat hién méi tuong
quan dang ké nao gitra cac bién di vé hinh thai
va sai khéac di truyén & cac quan thé Pan huong
trang dugc nghién ctru (r = 0,44; p < 0,0001).

3.2.3. Khodng cdich di truyén va mirc dé twong
dong di truyén ciia cac xuat xu Dan huwong trang

Két qua phan tich khoang cach di truyén va mirc
d6 tuong ddng giita 8 xuit xr Pan huong tring
cho thay, khoang cach di truyén giita cac xuét
xtr 1a twong d6i 16n nam trong khoang tir 0,070
dén 0,362 va muc do trong dong giita cac xuat
xt dao dong trong khoang 0,696 (69,6%) dén
0,932 (93,2%) (Bang 5).

Bang 5. Khoang cach di truyén (dudi vach) va mirc d6 tuong dong (trén vach)

cua 8 xuat xir Pan huong trang dugc nghién ctru

Xuét x Anbo1 Anbo2 Anbo3 InDo1 InDo2 VNam1 Anbo4 VNam2
Anbo1 - 0,839 0,852 0,759 0,857 0,842 0,726 0,739
Anbo2 0,176 - 0,932 0,757 0,825 0,797 0,696 0,734
Anbo3 0,160 0,070 - 0,809 0,848 0,799 0,761 0,789
InBo1 0,276 0,278 0,213 - 0,883 0,771 0,729 0,743
InBo2 0,154 0,193 0,165 0,124 - 0,813 0,748 0,764
VNam1 0,172 0,227 0,225 0,260 0,206 - 0,729 0,780
Anbo4 0,321 0,362 0,274 0,316 0,291 0,316 - 0,923
VNam2 0,303 0,310 0,236 0,297 0,269 0,248 0,080 -

Xuit xit AnPo4 c6 khoang cach di truyén xa
nhét so v6i cac xudt xtr con lai (trir xudt x
VNam?2) 1ol giam dan theo thu tu lan luot 1a
Anbo2 (0,362), Anbol (0,321), InDol (0,316),
VNaml (0,316), Inbo2 (0,291) va Anbo3
(0,274). Tuong tw, xudt x@ VNam2 ciing co
khoang cach di truyén xa so véi cac xudt xur
khéc 1an luot 1a AnPo2 (0,310), Anbo1 (0,303),
Inbol (0,297), Inbo2 (0,269), VNaml (0,248),
va Anbo3 (0,236). Do d6, khoang cach di

truyén gitra hai xuit x@ AnPo4 va VNam2 la
gan nhau nhat, v6i khoang cach 1a 0,080.

Khoang cach di truyén giita xuat xi InDolva
InPo2 thu duoc 1a twong d6i gan véi khoang
cach la 0,124. Tuy nhién, xuat xir InPol lai ¢
khoang cach di truyén twong ddi xa so véi 4
xuét xt AnPo2, AnPol, VNam1 va AnPo3 lan
luot 13 0,278; 0,276; 0,260 va 0,213. V6i xuat
xtt InPo2 ¢6 khoang cach di truyén gan hon véi
4 xuét xt trén so v6i InPol, 1an luot 13 VNaml
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(0,206), AnPo2 (0,193), AnDo3 (0,165) va
AnDol (0,154).

Xuat xtt VNaml c6 khoang cach di truyén &
mirc trung binh so véi 3 xudt x{r ¢ ngudn gbc
tr An D6 bao gdm AnPol (0,172), AnPo2
(0,227) va AnPo3 (0,225). Bén canh d6, 3 xuat
xtr ndy lai c¢6 khoang cach di truyén gan véi
nhau va dao dong trong khoang tir 0,070 dén
0,176; v&i xuat xir AnDo2 véi AnPo3 1a 0,070;
Anbol va Anbo3 1a 0,160 va AnDPol va
Anbo2 1a 0,176.

Mirc d6 twong dong (trén vach) thu duoc & bang
5 cho thay, muc d6 twong ddng di truyén cta 8
xuit x&r Pan huong tring duoc nghién ciru &
mirc trung binh, dao dong tir 0,696 dén 0,932.
Gia tri cao nhat gitra 3 xuat xit AnPol - AnPo2
- AnPo3 nim trong khoang tir 0,839 (83,9%)
dén 0,932 (93,2%), trong do6 hai xuét xtt AnPo2
va AnPo3 1a ¢ muc do tuong dong di truyén
cao nhit, dat 93,2%. Bén canh d6, xuat xu

InPo4 va xuit xit VNam2 ciing c¢6 mirc do
tuong dong di truyén cao dat 0,923 (92,3%);
Inbol va Inbo2 1a 0,883 (88,3%). Nguoc lai,
tai xuit xit AnPo4 va InPo2 c¢6 mirc do twong
ddng di truyén thip nhat chi dat 0,696 tuwong
ung voi 69,6%.

Nhin chung, tir két qua phan tich khoang cach di
truyén va muc do twong dong cua 8 xuat x Pan
huong trang nhan thay sy dong nhét giita hai gia
trj nay va c6 y nghia vé mit khoa hoc 1am co s&
cho viéc phat trién trong loai ciy nay tai nudc ta
trong thoi gian toi.

3.2.4. Mo6i quan hé di truyén ciia cdc xudt xir
Dan hwong tring

Thong qua phan tich bing phin mém
POPGENE, cac chi s6 da dang di truyén giira 8
xuat xir Pan hwong tring duoc trinh bay cu thé
o bang 6.

Bang 6. Cac chi sb da dang di truyén giita cac xuat x Pan huong tring

Théng s6 di truyén

Trung binh * SD

Sé lwong mau

120

Hr 0,3029 + 0,0169
Hs 0,1488 + 0,0070
Gst 0,5087
Nm 0,4829

Ghi chii: Hy- chi s6 da dang nguon gen ciia tong cdc xudt xir; Hs - chi s6 da dang gen trung binh trong tirmg xudt xir;

Ggr - chi 50 sai khdc di truyén Nei giita cdc xuat xir; N, - chi so trao doi gen giita cac xudt xir.

Két qua thu dugc cho thay, cac mau Pan huong
trang thudc 8 xuat xi nghién ciru c6 chi sd da
dang di truyén ngudn gen trong timg xuat xir 1a
Hg = 0,1488 chiém khoang 49%, chi sb da dang
ngudn gen cia cac xuat xir Hy = 0,3029, twong
dong voi két qua phan tich AMOVA thu dugc ¢
trén. Chi s sai khac di truyén G gitra 8 xuat
xtr 1a 0,5087 chirng t6 c6 té1 51% (>10%) su sai
khac di truyén giita cac xudt xi nghién ciru va
c6 gié tri cao. Duya trén chi sb sai khac di truyén
gia tri N, dat 0,4829, cho théy, tan s trao ddi
gen gitra cac xuidt xa Pan huong tring duoc
nghién ctru 14 rat thdp. Nguyén nhan chinh la

do cac xuit x& Pan huong trang c6 ngudn gdc
nhdp tor cidc nudc khic nhau (An D9,
Indonesia) va c6 khoang cich xa nhau vé mit
dia 1y. Din dén cac xuit xi duge nghién ctru
c6 su khac biét 16n vé di truyén nhung kha
ning c6 sy trao doi ngudn gen giira cic xuat xu
la khong dang ké. Do d6, két qua nghién ctru
thu duoc cho théy, co su sai khac vé mat di
truyén gitra 8 xuit xit Dan huong tring nén can
tap trung phat trién va luu giit ngudn gen cay
ndy trong ring trong & nudc ta.
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Mot s6 nghién ctru danh gia da dang di truyén
ctia cdy Pan huong tring trong tai mot sd nudc
nhu Uc, An D9, bong Timor, Indonesia s
dung chi thi ISSR, RAPD, SSR duoc cong bd
cho théy, muc do sai khac vé mat di truyén
giita cac ca thé trong cung quan thé chiém tir
78,3% giita 5 xuit xr Dan huong tring & Nam
An Do (Suma and Balasundaran, 2003) dén
84% gitta 2 xuat xtr thuéc ving Pong Nusa
Tenggara - An D6 (Nurochman et al., 2019),
tham chi c6 thé 1én toi 92% (Fatima er al.,
2021) va 97% (Fatima et al., 2021) trong tong
sb muc do khac biét di truyén duoc xac dinh
bang chi thi phan ttr, ddng nghia viéc khac biét
di truyén giira cac xuét xt chi dat tir 16% dén
21,7%. Tir d6, 1am co s6 tién d& cho viéc bao
ton, phat trién da dang ngudn gen cho cong tac
trong rimg Pan huong hién nay tai mot sé nudc
trong d6 c6 Viét Nam.

0.0500

St dung phin mém MEGA X xdy dung cay
quan hé di truyén giita 8 xuét x Pan huong
tring dua trén muc do twong dong cling nhu
khoang cach di truyén ¢ bang 5. Tir két qua trén
cay phan loai nhan thay, 8 xuit xtr Pan huong
tring chia thanh 2 nhanh chinh va c6 su phan
chia rd rét. Nhanh 16n chinh thir nhat bao gém 2
xuét x(t AnDo4 va VNam2, nhanh chinh thi hai
bao gdm 6 xudt xtr con lai. Nhanh chinh th hai
duogc chia thanh hai nhanh nhé hon, nhanh nho
thir nhat gom hai xuit x InPol va InPo2,
nhanh nho thir hai lai duoc chia thanh hai nhanh
nho hon bao gé)m 4 xuét x(r con lai. Co thé théy,
¢ nhanh nho thtr hai ¢6 sy phan chia rd rét thanh
hai nhanh nhé, véi xuit xt VNam! & riéng mot
nhanh va ¢ nhanh con lai 13 3 xuét x& 6 ngudn
gbc tr An PO (AnPol, AnPo2 va AnPo3)
(Hinh 3).
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Hinh 3. Cay quan h¢ di truyén ciia 8 xuat xir Pan huong tring nghién ctru

Nhu vay, qua két qua phan tich va xay dung cdy
quan hé di truyén cua 8 xudt xtt Pan huong
trang cho thay, su phan chia rd rang giira cac
xuét xr véi nhau. Két qua thu duoc c¢6 sy twong
ddng v6i két qua dd phan tich & trén.

Tiép theo, tién hanh phéan tich Principal
Coordinates Analysis (PCoA) cho 8 xuat xur
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Dan huong tring cho thay, sy phan bd 1 rang
va ¢o su tuong dong véi két qua xay dung cay
quan hé di truyén bang 6 va hinh 3. Két qua cho
thay, 8 xuit x chia thanh 3 khu vuc tach biét rd
rang voi khu vuc I gdm 4 xuit xtt AnPol,
AnbPo2, AnPo3 va VNaml; khu vuc II gdbm 2
xuat xtt InPol va InPo2; khu vuc III gém 2
xuét cir AnDo4 va VNam?2 (Hinh 4).
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Hinh 4. Két qua phan tich PCoA cta 8 xuit x& Pan huong tring duoc nghién ctru

3.3. Két qua phan tich ciu tric quin thé Pan
hwong trang dugc nghién ctiru

Phan tich phan nhém dya trén két qua danh gia
kiéu gen ISSR dé 1am 13 cu truc quan thé trong
tap doan cac mau Pan huong tring duoc nhap tir

An Do, Indonesia va mét sé giébng nhap da dugc
cong nhan tai Viét Nam. Két qua phan tich vé
kha ning phan nhém cac mau Pan huong tring
c6 su twong dong di truyén bing phin mém
STRUCTURE duoc thé hién ¢ bang 7 va hinh 5.

Bang 7. Két qua xac dinh s6 quan thé tdi wu K trong cac xuét xir Dan huong tring

bang phan mém Structure Harvester

K Lan lap LnP(K) TB Stdev LnP(K) Ln’(K) ILn’(K)]| AK

1 10 -6.983,98 0,679542 NA NA NA

2 10 -5.779,94 82,84955 1.204,2 163,2 1,969594
3 10 -4.732,46 13,11142 1.047,3 481,7 36,738202
4 10 -4.166,87 60,74533 565,6 187,8 3,091102
5 10 -3.747,73 113,1967 419,1 290,5 2,566682
6 10 -3.556,57 51,97012 191,2 137,5 2,645366
7 10 -3.372,11 59,35216 184,5 226,2 3,811487
8 10 -3.280,87 212,2322 91,2 1.050,0 4,947177
9 10 -3.861,24 1.529,801 -580,4 1.742,9 1,139325
10 10 -3.265,77 513,2363 595,5 NA NA

Ghi chii: AK = |Ln’(K)|/StdevLnP(K), gid tri AK I6m nhdt twong wong véi s6 nhom quan thé dwoc toi wu (A), va dinh

ciia Biéu do (B)

Két qua cho biét, gia tri xac sudt quan thé duoc
phan thanh cac nhom khac nhau vé mit di truyén
dbi voi mbi gia tri K (Bang 7). Tai gia tri gia
thiét K = 1 thi gia tri LnP(K) thu duoc 1a nho
nhit, v6i K = 2 thi gia tri LnP(K) tang dan va gia
tri AK duoc xac dinh bang 1,969594. Khi gia

thiét gia tri K = 3 thi gia tri AK thu dwoc 1a 16n
nhat dat 36,738202; véi gia tri K tir 4 - 10 thi gia
tr1 AK lai giam di gitra cac lan chay lap lai véi
mdi gia tri K twong Gng va nim trong khoang
1,139325 dén 4,947177. Nhu vay, két qua thu
duoc cho thiy, kha ning cac miu Pan huong
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trang thudc 8 xut xtr nghién ctru phan thanh 3
nhom khac nhau vé mit di truyén 14 cao nhat.

Ty 1& xac sudt cac xuit x duoc nghién ciru
duoc chi dinh thudoc mdi nhom tuong Ung.
Trong do, ty 1€ xac suat thugc nhom thir I cao 1a

Nhom I

4 xuat xt AnPol, AnPo2, AnPo3 va VNaml;
ty 1& xac sudt thuoc nhém tha II 1a InPol va
InPo2; con xuat xit AnPo4 va VNam?2 ty 18 xac
suét thudc nhom thi 111 cao.

b1 ADb4 VN2

Hinh 5. Céu triic quan thé xac dinh dua trén kiéu gen ISSR cua 8 xudt xir

Qua két qua hinh 5 cho thdy, rang, 8 xudt x&
Dan huong tring trong nghién ctru duoc chia
thanh 3 nhom, véi nhom I (Anbol, AnDo2,
AnPo3 va VNam1) c6 ngudn goc An P9, nhom
IT c6 ngudn gdc Indonesia (InPol va InPo2) va
nhom III (VNam2 va AnPo4) la gidng duoc
cong nhan giéng tai Viét Nam duoc trong khao
nghiém tai tinh Bic Giang va Quang Ninh nhu
da thao luan ¢ trén.

IV. KET LUAN

Phén tich 120 mAu Pan huong tring cta 8 xuét
xr voi 5 chi thi ISSR thu dugc 62 phan doan
AND, trong dé c6 41,73% phan doan da hinh;
cic mau Dan huong c6 mirc d6 da dang di

truyén thap voi cac gia trj trung binh 1an luot 1a
Na=1,417; Ne = 1,225, 1=0,223; h = 0,149 va
P = 41,73%. Muc do sai khac di truyén tdi da
gilta cac xudt xit & muc do twong ddi cao dat
49% va mirc do sai khac di truyén giira cac mau
trong cung xuat xt dat 51% (PhiPT = 0,509).
Dua vao dic diém di truyén, 8 xuit x(r Pan
huong tring dugc chia thanh 3 nhom, v6i nhom
I gdm 4 ngudn gidng c6 ngudn gbc An Do
(Anbol, Anbo2, Anbo3 va VNaml), nhom II
gdm 3 xuét xit c¢6 ngudn gbc tir Indonesia va
nhém IIT gdom 2 nguodn gidng cd xuat xur tir An
Do 1a xuét xtr di duge cong nhan tai Viét Nam
(VNam2 va Anbo4).
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