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DA DANG DI TRUYEN MOT SO RUNG GIONG THONG
CARIBE O VIET NAM

Lé Son, Tran Dttc Vuong!, Nguyén Pic Kién!

TOM TAT

Thong caribe 1a loai cay trong ring c6 gié tri kinh té cao, c6 bién do thich nghi rong dac biét 1a & cac khu
vuce dat trong, doi nti troc. Cho dén nay, ngudn cung cip hat giong phuc vu cho trong rimg Théong caribe &
Viet Nam chti yéu 1a thu tir cac rimg giong duoc chuyén hoa tir ring trong & giai doan truéc, dac biet mot s6
rimg giong khong duoc ghi nhan nguén goc, xuit xi mot cach ro rang. Vi vay, viéc danh gia mac do da
dang di truyén ctia cidc nguon giong nay 1a rit can thiét nham dua ra cac bién phap quan ly thich hop dé
nang cao chat lugng ngudn cung cip giong cho loai cay trong rimg quan trong nay. Nghién cttu nay sir
dung 5 chi thi phan t& ISSR dé danh da dang di truyén ctia mot sé rimg giéng Thong caribe (duoc goi 1a
ngudn giong trong nghién cttu nay) & Viet Nam. Két qua phan tich da chi ra c6 téng so 58 phan doan ADN
duwoc nhan ban voi 49 phan doan da hinh (chiém 83,82%). Tinh da dang di truyén ctia cc rimg giong Thong
caribe & muc trung binh, trong d6 cao nhat & rimg giéng SPA Ba Vi 1996 (4= 0,374; /= 0,555, PPB = 100%)
va thap nhat ¢ ring giong thi tran T Ha (4= 0,221; 7= 0,324 va PPB = 55,88%). Chi s giao phan can noan
trung binh £, = - 0,028 < 0, ching t6 hién tuong ty thu phan c6 x4y ra & cac ngudn giong, néu hién tuong
nay dién ra voi ty 1é cao sé c6 anh hudng tieu cuc dén chat lwong hat giong. Két qua phan tich ciu truc
nguén giong (POPGENE) ciing cho thdy, Thong caribe co tinh da dang & muc trung binh véi chi s6 H, =
0,3592 va Hy = 0,3024; chi s6 trao ddi gen nho (Nm = 2,6633), nhung van co su trao d6i gen gitta cadc ngudn
giong Thong caribe. Chi s6 sai khac di truyén Ge;dat 0,1581 c6 nghia 1a co t6i 15,81% sai khac di truyén gitta
céc rimg giéng c6 ngudn goc tir hién twong thu phan chéo. Téng muc do thay déi phan tr (AMOVA) gitra
céac rimg giong Thong caribe & muc thap (12%) va phan 16n su bién déi vé phan tir duoc xac dinh giita cac ca
thé trong ctiing mot rimg giong (88%). Cay quan hé di truyén chia lam 2 nhanh chinh va c6 hé s6 tuong

déng di truyén dao dong tir 0,815 dén 0,957.

Tt khéa: Pa dang di truyén, ISSK, Thong caribe, thu phan chéo.

1. BAT VAN BE

Thong caribe (Pinus caribaca Morelet) 1la mot
loai cay thuoc ho Thong (Pinaceae) phan bo & khu
vic Trung My, Cuba, Bahamas va quan dao Turks va
Caicos. Loai nay duoc nhap va stt dung trong khao
nghiém tai Viét Nam va da duoc nghi nhén la loai cay
trong phu hop véi dat doi & nhiéu tinh trong ca nudc,
ttr cac vung ven bién dén viung Tay Nguyén [1], [2].
Qua trinh du nhap giong Thong caribe vé trong khao
nghiém tai mot s6 ving tai Viét Nam da duoc cac nha
chon tao giong thudc cac co quan, don vi khac nhau
thuc hién tir nhitng nam 1963 cho dén nay. Theo két
qua nghién ctru, day 1a loai cay tréong c6 bién do thich
nghi rong, phi hop v6i nhiéu ving dat ké ca dat
trong, doi troc nghéo dinh duong, vira mang lai hiéu
qua kinh té€ cao, vita phu hop voi quy hoach phat
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trién trong rimg go 16m, ring phong ho va tng pho
voi bién d6i khi hau [3]. Tuy nhién, & Viét Nam,
nhiéu rimg Thong caribe da va dang bi nguoi dan
chat pha dé l1ay dat canh tac, cac doanh nghiép chat
cay khai thac go, chinh cac hoat dong nay da lam suy
gidm va pha hiy moi truong séng ciia loai. Mat khac,
do c6 chu ky kinh doanh dai nén viéc trong lai Thong
caribe sau khai thac 1a khong dang ké. Thong caribe
chi con duoc gitr lai trong nhiéu manh rimg thtt sinh
& cac khu vuc bao vé thong dudi hinh thic cac khao
nghiém hau thé, cac rimg giong. Cac nguyén nhan
trén dan dén viéc giam tinh da dang di truyén cta
quan thé Thong caribe. Vi vay, viéc luu gitr va phat
trién nguon gen Thong caribe & Viét Nam la nhiém
vu can thiét doi voi cong tac cai thién giong va phat
trién loai cay nay.

Cho dén nay, cac nghién ciru vé Thong caribe &
nudc ta moi chi tap trung vao dic diém sinh truéng
[4], mot so bién di [5] va danh gia sinh trudng, chat
luong than cay [6]. Trén thé gioi, mot s6 nuoc da tién
hanh nghién ctru di truyén quan thé cho mot so loai

113



KHOA HOC CONG NGHE

cay la kim dé phuc vu cho cong tac bao ton [7]. Mot
s6 cong trinh st dung chi thi ISSR dé danh gia da
dang di truyén & cac loai thong va loai 1a kim da duoc
cong bo nhu: Sa moc dau [8], Po mu [9], Thong 1a
det [10], Thong Pa Lat [11] va Thong Xuan Nha
[12]. Trong nghién ctu nay, chi thi ISSR dugc siv

Linh, Ba Vi, Ha Noi tit thang 8/2017 (Bang 1). Trinh
te 5 chi thi ISSR duoc st dung trong nghién ctru
(Bang 2) @€ danh gia muic do da dang di truyén va
cau trac quan thé Thong caribe.
Bang 1. Cac ngudn giéng Thong caribe duoc
str dung nghién cttu

dung nham danh gi4 da dang di truyén mot s6 nguén STT| Rimggiong | So luong gia dinh (s6
giong Thong caribe & Viet Nam. luong cay con)

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU 1 _|Thanh pho Hué 19 (38)

2.1. Vat liéu nghién ciru 2 T}}l tra? Tlf Ha 6 (12)

B 3 |Deéo Hai Van 13 (26)

Vat liéu nghién cttu la cac mau 1a thu tir cay con 4 |SPA Pai Lai 23 (46)
trong tir hat ctia 100 cay troi (2 cay/gia dinh) c6 5 |SPA BEII Vi1993 19 (39)
nguodn goc tit ring giong/lam phan trong Thong 6 |SPA Ba Vi 1996 20 (40)
caribe (sau day duoc goi la nguon giong) duoc st % "

2 A . It N L e Tong cong 100 (200)
dung dé xay dung khao nghiém hau thé tai Cam
Bang 2. Trinh ty moi ISSR sit dung trong nghién ctru
TT | Teénmoi Trinh ty moi (5>-3) Nhiét do gan | Tailiéu tham khao
moi (°C)
1 UBC811 |GAG AGA GAG AGA GAG AC 46,8
2 UBC851 |GTGTGT GTGTGT GTGTCT G 53,9 Tsshiki va cs (2008)
3| UBC855 |ACACACACA CAC ACACT 514 Sshd ‘ﬁgf
4 UBC856 |ACA CAC ACA CAC ACACYA 52,8
5 UBC881 |GGGTGG GGT GGG GTG 59,3

2.2. Phuong phap phan tich da dang di truyén
2.2.1. Phuong phdp tich chiét DNA tong so

Ap dung phuong phap CTAB ctia Doyle J. J. va
Doyle J. L. [14] c6 cai tién mot s6 budc dé tach chiét
ADN téng s6. Cac budc chinh trong quy trinh tach
gom: it mau la trong 700 ul dém chiét CTAB ¢ 60°C
trong 60 phut, sau do ly tam thu dich ndi va b6 sung
40 ul RNase 1 37°C trong 30 phut; loai b6 protein va
cac tap chat khac khdéi ADN bang dung dich
Chlorofrom: Isoamyl Alcohol (24:1); két tia ADN
bang Isopropanol lanh trong 60 phut & ti -20°C; thu
hoi tia ADN bang céach ly tam 14000 vong/phut 20
phut & 4°C va rtra ta 2 lan bang Ethanol 70°. Dé kho
ADN & nhiét do phong, sau d6 hoa tan bang dung
dich TE 1X. Kiém tra do tinh sach ADN trén gel
agarose 0,8% va do nong do ADN téng s6 trén may
NanoDrop. ADN téng s6 duoc bao quan & nhiét do -
20°C.

2.2.2. Phuong phdp PCR voi cdc moi ISSR

Khuéch dai gen duoc thuc hién trén may PCR
model AG 22331 vo6i tong thé tich 15u1 gom cac
thanh phan: 7,5 pl Mastermix 2X, 1pl moi ISSR
10uM, 1ul DNA téng s6 va 5,5 ul nuée deion. Chu
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trinh nhiét ctia phan tmg PCR: Bién tinh & 94°C trong
4 phut, ti€p theo 1a 40 chu ky néi ti€p nhau voi cac
budc: bién tinh 94°C trong 45 gidy, gan mdi trong
thoi gian 45 giay, kéo dai chudi 72°C trong 45 gidy va
két thic phan tng & 72°C trong 4 phut, gitr san phdm
& 4°C. San phdm PCR duoc kiém tra trén gel agarose
1,8% cung voi thang GeneRuler 1 kb Plus ADN
Ladder (hang Thermo Scientific) & hiéu dién thé 70
V trong 60 phut, sau d6 quan sat trén may soi gel
chtra tia UV.

2.2.3. Phuong phdp xir Iy s6 liéu

S6 lieu thu thap theo quy uwéc: 1 — phan doan
ADN xuét hién va 0 — phan doan DNA khong xuat
hién sau khi phan tich san phdm PCR - ISSR. Cac
thong s6 da dang di truyén ctia cac nguodn giong nhu
phan tram da hinh (PPB), chi s6 da dang di truyén
theo Nei (%), chi s6 da dang di truyén theo Shannon
(), so alen quan sat duoc (Va), so6 alen c6 y nghia
(NVe)... stt dung phan mém GenAlEx 6.5 trén co s&
phan tich mttc d¢ thay déi phan tir (AMOVA) @é tinh
toan murc do khac biét gitra cac xuat x va gifra cac ca
thé trong cung xuat xit. Ham luong thong tin da hinh
(PIC) ctia moi chi thi ISSR duoc xac dinh theo cong
thie: PICi = 1-YPij2 (trong do Pij 1a tan s6 allele thit j
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cua kiéu gen i duoc kiém tra). Cac chi tiéu phan tich
di truyén nhu hé s6 gen di hop t&t quan sat (Ho), he
s6 gen di hop tit mong doi (He), he so khac biét di
truyén (Fs), hé so giao phan can noan () bing
phan mém GenAlEx 6.5 dé xt ly [15]. Cac gia tri vé
chi s6 da dang di truyén nhu chi s6 da dang nguén
gen ciia téng cac nguodn giong (Hy), chi so da dang
gen trung binh trong nguén giong (Hy), chi s sai
khéc di truyén theo Nei gitta cac nguon giong (G,
chi s6 trao d6i gen gitta cac ngudn giong (V,,) duoc
tinh toan bang phan mém POPGENE [16]. Thiét lap
ma tran khoang cach di truyén dé phan tich thanh
phan toa do (PCoA) va lap cay quan hé di truyén
bang phan mém MEGA X [17].

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua taich DNA tdng s va phan img
khuéch dai PCR

56 7 8 910111213 1415 1617 18 MK

s PO e ey e O Sy — oy -

Hinh 1. Két qua khuéch dai viing gen moi UBC856
clia cac mau Thong caribe
Ghi chi: MK: Marker 1kb (Thermo Scientific),
Giéng 1 dén 18 mau DNA Thong caribe

Két qua dien di san phdm tach chiét DNA téng
sO trén gel agarose cho thdy, cac bang xuat hién ro
nét, gon va khong c6 hién tuong dat gay DNA tong
s6. Nong do DNA > 20 ng/ul va do tinh sach
OD 4,250 dao dong tir 1,8 — 2,0 dam bao diéu kién cho
thi nghiém tiép theo. Két qua dién di san phdm PCR-
ISSR cac mau Thong caribe cho thay cac giéng déu
xuat hién cac bang ro rang, chimg to6 phan tmg
khuéch dai thanh cong.

3.2. Két qua da dang di truyén Thong caribe giita
cac nguon giong

3.2.1. Phan tich da dang di truyén trong cic
nguon giong Thong caribe

Voi 5 chi thi ISSR da nhan ban duoc tong s6 58
phan doan DNA voi kich thuéc dao dong tir 250 bp
dén 2.000 bp, trong d6 c6 49 phan doan da hinh
(chiém 85,29%) khi phan tich voi 6 nguén giong
Thong caribe trong tai CAm Linh, Ba Vi (Ha Noi). He
s6 PIC 1a thude do tinh da hinh ctia cac alen & mbi
locus ISSR, trong nghién cttu nay hé s6 PIC thu duoc
dao dong tir 0,36 - 0,67. Nhin chung, chi s6 PIC cta 5
moi c6 4/5 méi cao hon 0,5 chirng t6 moéi ISSR duoc
stt dung c6 tinh da hinh cao [18] va cho thdy viéc st
dung cac chi thi nay phi hop dé danh gia vé muc do
da dang di truyén ctia Thong caribe nghién ctu.

Bang 3. Cac chi s6 da dang di truyén ctia cic ngudn giéng Thong caribe

Nguén gidng Chi s6 da dang di truyén
Na Ne I H, H h Fs | PPB(%)
Thanh pho Hué 1,735 1,441 0,408 0,502 0,489 0,267 -0,025 82,35
Thi tran Tt Ha 1,324 1,385 0,324 0,569 0,474 0,221 -0,197 55,88
Déo Hai Van 1,647 1,504 0,444 0,452 0,476 0,297 0,056 82,35
SPA Ba Vi 1996 2,000 1,643 0,555 0,503 0,488 0,374 -0,029 100,00
SPA Ba Vi 1993 1,706 1,552 0,472 0,462 0,490 0,319 0,058 85,29
SPA Dai Lai 1,941 1,567 0,507 0,504 0,489 0,337 -0,031 97,06
Trung binh 1,725 1,515 0,452 0,499 0,484 0,302 -0,028 83,82
SE 0,046 0,024 0,017 0,010 0,002 0,012 0,019 6,39

Ghi chii: Na: s6 allele quan sat, Ne: so allele co hiéu qua; I chi sé' da dang di truyén theo Shannon; He:
hé so gen di hop tir mong doi: Ho: hé sé gen dj hop tir quan sat; h: chi so da dang di truyén theo Nei: F.,: hé
s0 giao phan can noan va PPB: phan tram phéan doan da hinh.

banh gia mic d6 da dang di truyén ctia cac
ngudn giong Thong caribe dugc phan tich thong qua
cac chi so da dang di truyén cac nguon giong (Bang
3). Két qua cho thdy, chi s6 da dang di truyén theo
Nei (4), chi s6 da dang di truyén theo Shannon (J) va
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phan tram phan doan da hinh (PPB) clia cac ngudn
giéng cta cac ngudn giong Thong caribe dao dong
tuong tmg tir 0,221 (thi tran T Ha) dén 0,374 (SPA
Ba Vi 1996); 0,324 (thi tran Tt Ha) dén 0,555 (SPA
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Ba Vi 1996) va tir 55,88% (thi tran T Ha) dén 100%
(SPA Ba Vi 1996).

Két qua nay khi so sanh muc do da dang di
truyén ctia cac nguon giong Thong caribe voi mot so
loai Thong da duoc cong bo bang chi thi ISSR nhan
thay Thong caribe c6 muc do da dang di truyén cao
hon so v6i Thong 1a det (Pinus krempfi) & Tay
Nguyén (/= 0,137; PPB=30,11%) [10], Thong Da Lat
(Pinus dalatensis Ferré) (h=0,128; /= 0,094; PPB =
17,72%) [11], Thong den (Pinus nigra) & Nam Tay
Ban Nha va Bac Maroc (7 = 0,262; PPB = 51,04%)
[19]. Diéu nay duoc giadi thich do cac loai thong
nghién cttu c6 phan b hep, phan manh, s6 luong ca
thé it va day ciing 1a cac loai duoc ghi nhan 1a can c6
chuong trinh bao vé. Trong khi do, cac nguén giong
Thong caribe nghién citu c6 cad 3 bién ching
(hondurensis, bahamensisva caribaea) ciing nhu cac
rimg giong hién dugc quéan ly va bao vé kha tot nén
van duy tri duoc tinh da dang di truyén can thiét so
v6i mot so loai thong khac.

Ngoadi ra, chi s6 da dang di truyén ctia cac nguon
giong Thong caribe trong nghién cttu nay (4= 0,302)
lai thap hon két qua phan tich da dang di truyén cta
189 mau thong Pinus sylvestris & B6 Dao Nha va Tay
Ban Nha (thu mau trén dai phan bo dién rong) bang
7 chi thi ISSR (&= 0,4975) [20], nhung cao hon chi s6
da dang di truyén (&4 = 0,2393) cua 135 mau thong
Pinus sylvestris cho 9 xuat xt tai Trung Qudc phan
tich bang 10 moi ISSR [21]. Diéu nay cho thdy, viec
thu thap mau dai dién d€ phan tich 1a rat quan trong
dé danh gia mot cach day da nhat tinh da dang di
truyén ctia mot loai. Nhu vay, déi voi viec danh gia
muc do da dang di truyén ctia Thong caribe & Viét
Nam can tién hanh thém trén mot s6 lam phan & mot
s6 khu vire khac dé dua ra cac huong di cho chuong
trinh tuyén chon va phat trién giong Thong caribe
trong tuong lai 1a viéc can thiét.

Bang 3 cho thay, s6 allele c6 hiéu qua (Ne) va hé
s6 gen di hop tr mong doi (He) clia ngudn giong
SPA Ba Vi 1996 dat cao nhat (Ve = 1,643 va He =
0,488) va thap van la ngudn giong thi tran Tt Ha (Ve
= 1,385 va He = 0,474). Két qua phan tich vé cac chi
s6 nay trung voi két qua caa chi s6 da dang di truyén
Itheo Shannon va phan doan da hinh. Nhu vay, két
qua nay doéng nhat voi nguon goc vat lieu giong tai
cac nguodn giong, trong do SPA Ba Vi 1996 ghi nhan
bao goém ca 3 bién ching va mot s6 dang lai cta
Thong caribe, trong khi tai thi tran Tt Ha chi co bién
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chung caribaea - 1a bién chung c6 mic do da dang di
truyén thap hon so v6i hai bién ching con lai [22].

boi voi két qua phan tich cau tric cac nguodn
giong bang phan mém POPGEN (Bang 4) nhan thay
cac nguon giong Thong caribe dugc nghién ctu c6
tinh da dang di truyén ¢ mitc do trung binh voi chi s6
da dang nguon gen cta cac nguédn giong Hy= 0,3592
va chi s6 da dang ngudn gen trung binh trong moi
nguédn giong Hg = 0,3024. Chi s6 trao ddi gen Nm =
2,6633 thé hién muc do trao d6i gen 1a khong dang
ké. Trir hai ngudn giong SPA Ba Vi 1993 va SPA Ba
Vi 1996 1a c6 thé xay ra hién twong trao déi hat phan
tu nhién, cac nguodn giong nghién cttu con lai déu c6
khoang cach dia 1y xa nén hién tuong trao déi hat
phan ty nhién 12 kho c6 thé xay ra.

Bang 4. Céc chi sd da dang di truyén giita cac nguén

giong Thong caribe
Thong s6 di truyén Trung binh + SD
H, 0,3592 + 0,0158
H, 0,3024 = 0,0114
Ger 0,1581
Nm 2,6633

Mait khac, hé s6 giao phan can noan trung binh
F,=-0,028 < 0 (Bang 3), chung t6 hién tuong thu
phan chéo chiém uu thé trong hau hét cac nguodn
giong. Két qua nay dong nhat véi két qua phan tich
chi s6 sai khac di truyén & bang 4, G- dat 0,1581 c6
nghia 1a c6 toi 15,81% sai khac di truyén gitta cac
ngudn giong va phan 16m 1a cac mau Thong caribe c6
ngudn goc tir hién twong thu phan chéo. Tuy nhién,
tai hai nguon giong déo Hai Van va SPA Ba Vi 1993
c6 chi s6 giao phan can noan duong nhung rat nho
(lan luot 1a 0,056 va 0,058), chimg t0 van cé hién
tuong tu thu phén xdy ra tai hai nguén giéng nay.

3.2.2. Mitc do bién doi di truyén giita cdc nguon
giong Thong caribe

Két qua phan tich vé muic do bién déi phan ti
(AMOVA) gitra cac nguon giong Thong caribe (Bang
5) cho thay tong mitc do thay déi phan tir gitta cac
nguodn giong & muc do thap (12%) va phan 16n su
bién déi vé phan tr duoc xac dinh gitta cac ca thé
trong cung mot ngudn giong (88%). Két qua nay lan
nita khang dinh, Thong caribe 1a loai c6 xu huéng
thu phéan chéo chiém wu thé nhung voi ty e thap.
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Bang 5. Mttc d6 thay d6i phan tt AMOVA gitta cac
nguon giong Thong caribe nghién ctru

Két qua phan tich AMOVA gitra cac nguon giong
ctia Thong caribe thdp hon rat nhiéu so véi loai
Thong 14 det (Pinus krempfi) (20,28%) [10] hay
Thong Da Lat (Pinus dalatensis Ferré) (41,99%) [11].
Theo Young (2000), théng thuong, cac loai c6 phan
b6 rai rac, s6 lwong ca thé trong tw nhién con lai
khong nhiéu thuong cé xu thé tu thu phan cao hon
so voi cac loai c6 c6 phan bo tap trung véi so luong

ca thé lon [23]. Pay co6 thé 1a nguyén nhan dan dén
hién tuong cac loai Thong dang trong tinh trang can

Mite do bién déi di Téng subién | Gid tri duoc bao vé c6 gia tri sai khac gitta cac xuat xit/quan
fruyén a6i ('%) P thé cao hon so véi nhiéu cay rimg noi chung va
. Thong caribe noi riéng.
Gitra cac xuat xir 12,00 ) . ‘ )
i T <0,001 3.2.3. Phdn tich khodng cdch di truyén va muc
Trong cung xuat xit 88,00 do twong dong vé di truyén gita cdc nguon giong

Thong caribe

Két qua phan tich khoang cach di truyén va mtc
do twong dong di truyén gitta cAc nguon giong
Thong caribe theo phuong phap ctia Nei [24] cho
thdy khoang cach di truyén gitta 6 ngudén giong
Thong caribe dao dong tir 0,044 dén 0,205 va muic do
tuong dong di truyén dao dong tir 0,815 (81,5%) dén
0,957 (95,7%) (Bang 6).

Bang 6. Khoang cé4ch di truyén (dudi vach) va mirc o tuong dong (trén vach)
gitta cac ngudn giong Thong caribe

Thanh pho | Thitran beo Hai SPA Ba Vi SPA Ba Vi SPA Dai

Hué Tw Ha Van 1993 1996 Lai
Thanh pho Hué - 0,876 0,815 0,846 0,840 0,849
Thi tran Tt Ha 0,132 - 0,932 0,911 0,898 0,935
beéo Hai Van 0,205 0,071 - 0,937 0,936 0,940
SPA Ba Vi 1993 0,167 0,094 0,065 - 0,939 0,956
SPA Ba Vi 1996 0,174 0,108 0,066 0,072 - 0,957
SPA DPai Lai 0,163 0,067 0,062 0,043 0,044 -

Két qua phan tich cho thdy, nguon giéng Thong
caribe tai thanh phé Hué c6 khoang cach di truyén
16n nhat voi ngudn giong Péo Hai Van (0,205) va co
muc do tuong dong vé mat di truyén dat 81,5%; c6
khoang cach di truyén nhoé nhat véi ngudn giong tai
thi tran T Ha (0,132) méi muic do twong dong dat
87,6%. Cac nguodn giong Peéo Hai Van, SPA Ba Vi
(bao gom ca 1993 va 1996) va SPA Dai Lai c6 muc do
twong dong kha cao (dat tir 93,7% dén 95,7%). Qua
phan tich khoang cach di truyén va chi so sai khac di
truyén gitta cac xuat xtt (Ggr= 0,1581) nhan thay c6
moi tuong quan gitta 2 gia tri nay, chi s6 sai khac di
truyén tac dong toi khoang cach di truyén khac nhau
gitta cac xuat xtr.

3.24. Phan tich moi quan hé di truyén cua cdc
nguon giong Thong caribe

Cay phan loai cac ngudn giong Thong caribe
duoc xay dung dua trén hé so tuong dong di truyén
(Bang 6) va phan nhém UPGMA bang phan mém
MEGA X (Hinh 2).
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Dua vao két qua phan tich méi quan heé di truyén
Thong caribe & hinh 3 cho thdy, vé co ban c4c nguén
giong duoc x€p vao 2 nhanh chinh, trong d6 nhanh
16n tht nhat 1a ngudn giong thanh phé Hué va nhanh
16m thir hai bao gém 5 nguodn giéng con lai. Nhanh
lon thtt hai ti€p tuc duoc duoc chia lam hai nhanh
nhd, trong do, nguon giong thi tran Tt Ha nam ¢ mot
nhéanh va nhanh con lai bao gém 4 xuét xt con lai va
duoc chia tiép thanh hai nhém nho hon. Trong do,
nguon giong déo Hai Van duwoc xép & mot nhom
riéng va nhom con bao gdm 3 xuat xit con lai. Trong
nhanh nhé nay lai bao gébm 2 nhém nhé hon, mot
nhom chi c6 nguén giong SPA Ba Vi 1996 va nhom
con lai bao gom SPA Ba Vi 1993 va SPA Dai Lai véi
su khac biét di truyén twong doi nho.

Két qua nay ciing tuong tu voi két qua phan tich
PCoA khi nguén giong tai thanh phé Hué, thi tran Ta
Ha va déo Hai Van duoc phan tach kha riéng biét so
voi cac nguodn giong Thong caribe con lai (Hinh 3).
Két qua phan tich nay dong nhat véi két qua diéu tra
ctia Can Thi Lan va cs (2020) vé cac xuat xt va bién
chiing duoc tréng tai cac ngudn giong nay [3]. Tuy
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nhién, viéc chon loc cay troi dé thu hai hat giong va
xay dung khao nghiém hau thé voi cac cay con tir hat
1a nguon vat lieu dé tach chiét ADN va danh gia muc
do da dang di truyén cac ngudn giong cé thé chua
phan 4anh hét muc do da dang di truyén ciing nhu
moi quan hé di truyén gitta cac ngudn giong Thong
caribe & Viét Nam.

SPA Ba Vi 1993

SPA Dai Lai

SPA Ba Vi 1996

Deo Hai Van

TT TuHa

Tp Hue

Hinh 2. Cay quan hé di truyén 6 ngudn giong Thong
caribe

Principal Coordinates (PCoA)

¢ TTTuHa

# Deo HaiVan

rd. 2

§ # Series1

# SPADailLai
* SPABaVil1993

+ TpHue

# 5PABa Vi199

Coord. 1

Hinh 3. Két qua phan tich PCoA ctia 6 ngudn gidng
Thong caribe
Tuong tu, phan tich cay quan he di truyén (Hinh
4) va PCoA (Hinh 5) ctuia 100 gia dinh cay tréi ctia 6

nguédn giong cho thdy vé co ban cac gia dinh trong
cung ngudn giong duwoc ghép vao timg nhém nhd
ngoai trir mot s6 mau ctia nguon giong SPA Ba Vi
1993 cung nhom voi cac mau thu tir ring trong &
thanh pho Hué, hay mot s6 mau thuoc nguon giong
thi tran Tt Ha va déo Hai Van cting nhéom voi mot s6
ctia nguon giong SPA Dai Lai (Hinh 4). Két qua nay
mot 1an nira cho thdy, gitta cac nguon giong c6 moi
twong déng veé di truyén twong doi lon, dic biét doi
voi cac nguon giong SPA Ba Vi va SPA Dai Lai.

SPABVISOR 1T

—\ T ZppABVIS
W Saviess
- SPADAILAI
Hatvan12 — 4 I~
sPABV19935 ]
Tuhad -

e
ag |
evensry J—)

BEVIIVOYdS —

Hinh 4. Cay quan hé di truyén cac miu Théng caribe

Principal Coordinates (PCoA)
B40
B125
® DL36G
¥ B151 B255
® DL21
® DLS A D16
A DO9 ® D29
8121 & Tp Hue
A D18 B138 H20
- * H27 =TT Tu Ha
. B99 ® DL35 @ pL¥3 THO1 A DOS :
§ & AL * HOS I R o LSS WIIAsE A Deo Hai Van
I B168 * H16 o n2g * H21 SPA Ba Vi 1993
04 2
Baz e pfad A D19 HO6 >, 19¢
A DOS - P * H19 i SPA Ba VI 1996
B17 A4 D15 Foemam g7 THO? ® ONHHP U7 mopos
4 DO2 H31 SPA Dai L.
B38 133 ® PiAdsa02 Poa “ atat
E A DIq, P Dly "
e p B186 7 *fc
oo S140BT R156 - B158 il
¥ B1as 2 823 1 A D17 i B207
e Dil1a ® DL3]1
B164 e DL11 | B173 i
e Y1) p1BL20
= pL DL22 o g147
B¢ plos
¢ B260 Ba1
Coord. 1

Hinh 5. Két qué phan tich PCoA ciia cAc mau Thong caribe v4i 6 ngudn giéng

118

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 10/2022



KHOA HOC CONG NGHE

4. KET LUAN

ba xac dinh tinh da dang di truyén ctia cac
nguodn giong Thong caribe nghién ctru & muc trung
binh (4= 0,302) trén co s phan tich 5 chi thi phan tix
ISSR, trong d6 cao nhat la nguon giong SPA Ba Vi
1996 (4 = 0,374) véi ca 3 bién chiing va mot s6 dang
thong lai.

Mtc do khac biét vé mat di truyén gitta cac
nguodn giong la khong dang ké (12%) ching to cac
nguodn giong nay c6 moi quan hé di truyén gan gii,
trong d6 nguoén giong SPA Dai Lai c6 mic do tuwong
doéng cao trén 95% voéi 2 nguon giong SPA Ba Vi 1993
(95,6%) va SPA Ba Vi 1996 (95,7%).

Hién tuong thu phan chéo & cac ngudn giong
Thong caribe chiém uwu thé, mat khac tai 2 ngudn
giong SPA Ba Vi 1996 va thanh pho Hué lai c¢6 hién
tuong tu thu phén voi ty 1é rat nho.
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GENETIC DIVERSITY OF SOME SEED ORCHARD OF Pinus caribaea Morelet IN VIETNAM

Le Son, Tran Duc Vuong, Nguyen Duc Kien

Summary

Pinus caribaea Morelet is an economically valuable forest plant with a wide margin of adaptation, especially
in areas of cultivated land, hilly areas. In this study, 5 ISSR markers were used analyze genetic diversity of
some Pinus caribaee resources in Viet Nam. The analysis results showed that a total of 58 DNA fragments
were amplified, in which 49 fragments were polymorphic (83.82%). Genetic diversity of P. caribaea sources
was moderate, with the highest in the Ba Vi SPA seed source 1996 (4 = 0.374; 7= 0.555, PPB = 100%) and
lowest in the Tu Ha town seed source (&= 0.221; /= 0.324 and PPB = 55.88%). The mean inbreeding index
F, =-0.028 < 0 indicates that cross-pollination occurs in seed sources. The results of the seed source
structure analysis (POPGENE) also showed that Caribbean Pine is moderately diverse with A= 0.3592 and
H, = 0.3024; gene exchange index Nm = 2.6633 is negligible but there is still gene exchange between P,
caribaea seed sources. Genetic differential index Gg- of 0.1581 means that up to 15.81% of genetic
differences between seed sources are derived from cross-pollening. The total level of molecular change
(AMOVA) between P. caribaea seed sources was low (12%) and the majority of molecular variability was
identified between individuals in the same seed source (88%). The genetic relationship tree is divided into 2
main branches and has a genetic similarity coefficient ranging from 0.815 to 0.957.

Keywords: Genetic diversity, ISSR, Pinus caribaea Morelet, cross - pollening.
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