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TOM TAT

Dau song nang (Dipterocarpus dyeri) 1a loai thuc vat phan bb rong ¢ rung nhiét d6i nii thip Nam Viét

Nam va dang bi de doa ¢ ca 2 mtrc d¢ quoc gia va quoc té lién quan dén noi séng bi suy giam va thu hep. Dé
bao ton loai Diu song nang, d4nh gia da dang di truyén va mirc d6 thu phan chéo & rimg nhiét doi Ma Pa thudce
Khu Béo tén Thién nhién — Vian hoa Dng Nai trén co s¢ phan tich 8 cap mdi microsatellite tir cay troi va cdy
con clia ching ¢6 y nghia quan trong va can thiét. K&t qua phén tich da chi ra mic d6 da dang di truyén loai
Déu song nang & rimg nhiét d6i Ma Da kha cao. Tit ca 8 locus déu da hinh va sé allele trung binh cho méi
locus 13 4,1. Hé sb gen di hop tu quan sat va ky vong tuong tng 1a 0,461 va 0,543. Tuong tu, hé s6 thu phén
chéo da locus va trung binh mét locus ctia loai Dau song nang & Ma Pa 1a kha cao tuong (g 0,884 va 0,645.
Miic d6 ty thy phén 1a 0,12. Cac két qua thu dwoc phan 4nh noi sdng ciia loai Du song nang & khu vuc Mi Da
da dugc phuc hdi va s6 lugng ca thé & khu vuc ciing kha cao. Tuy nhién, khong tim thdy cay tai sinh cta loai &
rimg nhiét doi Ma Pa va viéc bao tdn chuyén vi ¢ vai trdo quan trong dé bao ton bén vimg loai Diu song nang

6 khu vuc nay.

Tir khéa: Bdo ton, Ddu song nang, Dipterocarpus dyeri, da dang di truyén, thu phdn chéo, SSR

MG PAU

Ho Déu (Dipterocarpaceae) 1a ho thuc vat ph6
bién ciia ving nhiét doi. Hién nay, gb cuia cac loai
cdy ho Dau dang chiém thi phan 16n trén thi truong
g0 thé gidi, do vay chung dang dong vai trd quan
trong dbi voi nhidu qubc gia, chu yéu & cic nuéc
chau A va dic biét 1a ving Pong Nam A. Ngoai viéc
cung cap g0, cac loai cdy ho Dau con dem lai nhiéu
loai san pham c6 gia tri khac phuc vu doi sng con
nguoi nhu nhya chai (Shorea guiso), nhua cing
(Neobalanocarpus sp., Hopea sp.), nhgya mu
(Dipterocarpus costatus), md bo (Shorea robusta),

camphor  (Dryobalanops  aromatica),  tannin
(Dipterocarpus  tuberculatus, Hopea odorata).
Cronquist ~ (1981)  phan  chia ho  Dau

(Dipterocarpaceae) thanh 3  phan ho gdm
Dipterocarpoideae, Pakaraimoideae va Monotoideae.
Viét Nam c6 trén 40 loai cay ho Déu thudc 6 chi
(Anisoptera, Hopea, Parashorea, Vatica,
Dipterocarpus, Shorea), hau hét 14 loai ban dia va dic
hiru (Nguyén Hoang Nghia, 2005). Trong nhitng nim
1980 va 1990, do gi tri thwong mai va nhu cau cia
ngudi dan dia phuong, cac loai cdy ho Dau bi khai
thac qua mutrc. Viéc khai thac qua nhanh boi nguoi
dan dia phuong va cac doanh nghi¢p 1am nghiép,
cling voi noi séng cua loai Dau bi thu hep va phan
cét, 1am s lugng cdy cho mdi loai con lai khong
nhiéu. Noi séng ciia chung bi thu hep va suy giam
manh. Do d6, viéc danh gia mutrc do da dang di truyén
va moi trudng sdng cia cac loai Dau dwgc xem xét
nhu 14 cong viéc vu tién trong hoat dong bao ton.
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Dau song nang (Dipterocarpus dyeri) phan bd
kha rong & rung nhiét déi Bong Nam B¢ va Tay
Nguyén, bao gdm khu Bao tén Thién nhién - Vin
hoa Ddng Nai, rimg phong ho Tan Phi, Vuon Qube
gia Cat Tién (Pong Nai), Vuon Qudc gia Bu Gia
Maép (Binh Phudc), Lo Go — Xa Mat (Tay Ninh),
Khu Bao ton Thién nhién Binh Chéu — Phuéc Biu
(Ba Ria — Viing Tau) va mot s6 tinh khac ¢ Tay
Nguyén va ddo Phii Qudc (Kién Giang). Loai nay
nam trong Sach D6 Thé gidi (Ashton, 1998) va Viét
Nam (B6 Khoa hoc va Céng nghé, 2007) can phai
dugc bao vé: CR Al cd, Bl +2C. Trong pham vi
nghién clru cta bai bao nay, chung t6i tap trung danh
gid mirc do da dang di truyén va thy phin chéo trong
quan thé Dau song nang ¢ rimg nhiét doi nai thap
Mi Pa (Vinh Ctru, Pong Nai) trén co s phan tich 8
cip mdi chi thi microsatellite dé kham pha ban chat
di truyén va hat gidng t6t dap tng dugc yéu cau chat
lwong cay giéng phuc vu cong tac bao ton va phat
trién bén virng.

VAT LIEU VA PHUONG PHAP
Vit liéu

Dau song nang 1 cdy g0, cao dén 30 m, dudng
kinh 16n nhat dat dén 97 cm (40-97 cm), than thang,

tron déu (Hinh 1). Tan cdy hinh nén, phan canh trén
cao. Vo ngoai xu xi, bong thanh nhitng manh nho.

Nguyén Minh Dic et al.

Gd mau nau d6, cing. La don moc cach, phién 14
hinh bau duc thuén, kich thudc to dai 15-25 cm, dinh
nhon, gbc ti. i vé6i cay con 14 c6 1ong & mat dudi.
Cum hoa don ¢ nach 14, c6 16ng, dai 10-18 cm, 6-8
hoa khéng cubng, 30 nhi. Quéa hinh nén, thuén dai 4
cm, rong 2,8 cm, 5 canh ndi rd. Qua 2 canh 16n, dai
20-23 c¢m, rong 3-4 cm. Qua chin vao cubi thang 4
hang nam. Mdi qua chi chira mot hat. Cay ra hoa vao
khoang thang 3 va 4 hang nam va qua chin vao 2
thang tiép theo, cudi thang 5 va thang 6.

Pia diém nghién ciru

Nghién ctru dugc tién hanh tai ring nhiét déi nui
thip Ma Pa (Vinh Ctu, Pdng Nai), do cao 129 m,
toa do 11°12° Béc va 107°09° Pong. Pay la khu ring
dic dung c6 dién tich tw nhién kha nhét nuéc ta, voi
h¢ sinh thai dic trung Dong Nam B§. Khu rung nay
dugc thiét 1ap nam 2004 tryc thudc Uy ban nhan dan
tinh Béng Nai, v6i 3 di tich lich st nhu cén citr Trung
wong cuc Pong Nam B¢, Khu ty mién Dong Nam
B6 va Pia dao Sudi Linh. V& tham thuc vat gém cac
kiéu rimg kin nira rung 14 4m nhiét déi, rimg kin
rung 14 hoi 4m nhiét doi véi cac loai cay ho Déu nhu
Dau réi (Dipterocarpus alatus), Dau song nang (D.
dyeri), Dau long (D. initricatus), Sao den (Hopea
odorata) va mot s6 loai khac thudc cac ho nhu ho Bo
hon, ho Sim va kiéu rimg kin thuong xanh mua nhiét
d6i. Rimg nay thudc rimg thir sinh phuc hdi sau khai

Hinh 1. Qua DAu (A) va cay (B) song nang & Ma Ba (Béng Nai).
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Phwong phap
Khdo sat thue dia

Dé dénh gi4 cac thong sé da dang di truyén va
thu phin chéo cua Diu song niang & rimg nhiét déi
nui thép Ma Pa, hat cua chin cay trdi dugc chon, thu
thap va gieo wom tai Vuon wom Bién Hoa (Trung
tam Lam nghiép Bién Hoa, Pong Nai), va dugc danh
s tir SNOI dén SN09. Cay tréi dwoc chon ngiu
nhién theo khoang cach dia Iy va tiéu chi dic diém
hinh thai (Quyét dinh ctia B Lam nghiép ban hanh
Quy pham ky thuat xdy dung rimg giéng va vuon
gidbng (QPN 15-93)). Hat tir cac cdy troi duoc thu
thap vao thang 5 va 6. Sau 2 hodc 3 thang ndy mam,
14 cay con dugc st dung dé phan tich tinh da dang di
truyén va thy phan chéo & céy troi.

Tdch chiét DNA tong sé va phin irng PCR

DNA tong sb dugc tich chiét tir 1a cdy con
bing phuong phap CTAB (Doyle va Doyle, 1990)
¢6 cai tién cho phu hop voi diéu kién phong thi
nghiém. Chin muoi bay mau 14 tur 9 cdy troi da duoc
sir dung dé phan tich cac théng s vé thu phan chéo
cua Dau song nang & Ma Pa. Mau dugc nghlen bang
cdi str ¢ st dung nitrogen long. Nong do DNA duoc
xac dinh bang may quang pho ké hodc dién di trén

gel agarose 0,8%. Sau khi loai RNA bang enzyme
RNase, ndong d6 DNA dugc pha lodng dén
10ng/uL. Tam cip mdi SSR di dwgc sir dung cho
danh gia da dang di truyén va kha nang thu phan
chéo trong quﬁn thé (Béang 1). PCR duoc tién hanh
v6i thé tich mdi phan tmg 1a 25 pL trong do chira
cac thanh phén gém dung dich dém 1x PCR; 2,5 m
MgCl,, 2 mM dNTPs; 0,5 pmol cho mdi mdi xudi
hodc nguogc; 50 ng DNA téng sé va 0,5 U Taq
polymerase. Qua trinh nhan ban duoc tién hanh trén
may GeneAmp PCR System 9700 theo chu trinh
nhiét sau: (1) Bién tinh ban dau: 94°C trong 3 phut;
(2) Bién tinh: 94°C trong 1 phut; (3) Bét cip: 54-
56°C trong 1 phiit (tuy thudc vao mdi cip mdi); (4)
Kéo dai: 72°C trong 1 phut; (5) Lap lai (2) dén (4):
40 chu ky; (6) Phan tmg két thuc hoan toan: 72°C
trong 10 phut; (7) Giit san phdm & 4°C cho dén khi
dién di. Dién di san phdm trén gel polyacrylamide
8% trong 40 mL dung dich dém IXTAE trén bd
dién di Sequi-Gen (BIO-RAD, My¥), nhudm
GelRed™ Nucleotic Acid Gel Stain va chup anh
trén may soi gel BioDocAnalyze (BIOMETRA,
Puc). Kich thude allele duoc xac dinh boi phan
mém Gel-Analyzer GenoSens1850 (Clinx Sci.
Instruments Co. Ltd, Trung Qudc) véi thang marker
50 bp DNA (Invitrogen, Dtc).

Bang 1. Trinh tw cac cdp mdi SSR va da dang di truyén Dau song nang tir cay con & Ma Da.

Mbi Trinh tw nucleotide cua cap moéi SO Tm Kich NA HO HE Ngudn
SSR (5°-3’) nucleotide (0C) thwéc trich
1ap lai allele (bp) dan
Dipt!  F: CTTCCCTAAATTCCCCAATGTT  (AG)s 55 193-211 3 0312 0354 Isagiet
R: TAATGGTGTGTGTACCAGGCAT al., 2002
Dipt2  F: AGTTTTATACATCACCGCCAA (GA)17 56 114-142 5 0,527 Isagi et
R: GAAGCCCCTAAGAATTAACCTGA 0,451 al., 2002
Dipt3  F: ACAATGAAACTTGACCACCCAT  (GA) 56 224256 4 0,474 0603 lIsagiet
R: CAAAAGGACATACCAGCCTAGC al,, 2002
Diptd  F: TAGGGCATATTGCTTTCTCATC  (AG)s 55 214-256 5 0,511 0566 lIsagiet
R: CTTATTGCAGTCATCAAGGGAA al., 2002
Dipts ~ F: CAGGAGGGGAATATGGAAAA (AC)s 54 120-150 5 0,506 0579 lIsagiet
R: AAGTCGTCATCTTTGGATTGC al., 2002
Dipté  F: ATGCTTACCACCAATGTGAATG  (GA) 55 170270 4 0,521 0,608  Terauchi
R: CTCGCAGCAGAACAACTTTCTA , 1994
Dipt7 F: TGGCAAACAAGCTACTGTTCAT  (TA) 56 258-286 3 0,447 0516 lIsagi et
R: CATGGGTTTAGCAACCTACACA al., 2002
Dipt8  F: ATGTC CATGT TTGAG TG (CT)sCA(CT)s 55 170230 4 0468 059  Uijino et
R: CATGG ACATA AGTGG AG CACCC(CTC al., 1998
A);CT(CA)1o
Trung binh 41 0461 0.543

Ghi cht: T,,: Nhiét d6 bat cap, Nu: S6 allele cho mét locus, Ho: Hé s6 gen di hop tir quan sét, He: Hé s6 gen di hop ti ky vong.
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Phan tich s liéu

Dé xé4c dinh tinh da dang di truyén & ciy con
bao gdm sé allele cho mot locus (Ny), hé s6 gen di
hop tir quan sat (Hp) va gen di hop tir ky vong (Hg),
chung t6i di st dung phan mém GenALEx (Peakall
va Smouse, 2006). Phan mém MLTR (Ritland, 2002)
duoc st dung dé xac dinh céac thong s6 vé thu phén,
bao gdm hé s thu phin chéo da locus (ty), hé sé thu
phz?in chéo mot locus (t5), hé s6 tu thu phén (s), hé sb
tuong quan hai thé hé (rp), va hé s6 thu phén cén
noan (F).

KET QUA VA THAO LUAN

Ba muoi ba allele khic nhau tr 8 cip mdi
microsatellite, véi kich thudc dao dong tir 114 bp
dén 286 bp, tir 97 cdy non cua 9 cdy troi Dau song
nang & rimg nhiét doi nai thip Ma Pa tinh Dong Nai
da dugc xac dinh. Tam locus nghién ctru déu cho két
qua da hinh (Hinh 2). S6 allele trung binh 4,1 cho
mot locus, dao dong tir 3 allele ¢ 2 locus Diptl va 7
dén 5 allele ¢ 3 locus Dipt2, 4 va 5. Gia tri da dang
di truyén trung binh loai Diu song nang & rimg nhiét
dséi Ma ba la Hp = 0,461 va Hg = 0,543. Gia tri Na,
Ho va Hg cho mdi locus duge trinh bay & Bang 1.

MK SN1 SN2 SN3 SN4 SN5 SN6

SN7 SN8 SN9

Nguyén Minh Buc et al.

Nhu véy, da dang di truyén cia loai Ddu song nang &
M3 Da 1a khd cao so véi cac loai dau khac & Viét
Nam, nhu Dau rai (D. alatus) véi Ho= 0,209 va Hg =
0,239 (Nguyen Minh Tam et al., 2014); Sao den (H.
odorata) v6i Ho= 0,366 va Hg = 0,356 (Nguyen Thi
Phuong Trang et al, 2014). Két qua ndy tuong
dwong v6i mot s6 loai Dau khac & khu vuc Dong
Nam A nhu loai Shorea leprosula (Ho= 0,63 - 0,66,
Hg = 0,69 - 0,71; Ng et al.,, 2004), Parashorea
malaanonan (Hp = 0,26, Hg = 0,46; Abasolo et al.,
2009). Tuy nhién, sé allele cho mot locus (N,) & loai
Dau song nang thép hon so v6i S. leprosula (N, =
11,0 — 11,4; Ng et al., 2004), Dryobalanops
aromatic (Ns = 5,1; Lim et al., 2001). Két qua da
dang di truyén thdp dugc tim thdy cho loai Dau rai
(D. alatus) ¢ Thai Lan, v6i Ho = 0,088, Hg = 0,092
(Changtragoon, 2001). Nhu vdy, miac du do anh
huéng vao nhitng nim 1990, noi séng bi suy giam,
mirc 6 da dang di truyén quan thé cdy con Dau song
nang & rimg nhiét d6i nai thap Ma Pa duy tri ¢ mirc
kha cao. Diéu nay c6 thé 1y giai vé& sb ca thé trong
quan thé kha cao, khoang trén 500 c4 thé truong
thanh. Tuy nhién, khong c6 cdy con tai sinh ty nhién
duogc tim thdy trong thoi gian khao sat thuc dia co
thé do anh huéng do che phu cia tan ring khé cao
va strc sdng ciia cdy con méi ndy mam yéu.

SN10 SN11 SN12

SN13  SN14

SN1 SN2 SN3 SN4  SN§ SN6  SN7

SN8

SN9 MK

200 bp

150
B

Hinh 2. Két qua dién di san phdm PCR da hinh cGa D4u song nang & Ma Da véi cap mdi Dipt2 (A) va Dipt8. MK: marker 50

bp; SN1, 2, ..., 14: mau.

Trén co s& phan tich 8 cap microsatellite & 97 cay
gidng tir 9 cdy tri da chi ra cac thong sb thy phin ctia
loai Dau song nang & rimg nhiét doi nai thap Ma Da
(Bang 2). Két qua chi ra hé¢ s6 thy phan chéo kha cao
& ca mirc d6 da locus va mét locus va c6 ¥ nghia. O
muc do ca thé, gia tri thu phén chéo da locus dao dong
tir 0,815 & cay troi sb 6 dén 1,0 & cay troi s6 3. Gia tri
nay & mot locus dao dong tir 0,489 & cay troi 6 dén
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0,873 & cay trdi 1. O mirc d6 quan thé, gid tri thy phén
da locus 1a 0,884 va mot locus 1a 0,645.

Két qua nghién ctru twong tu voi mot sb loai
khac da duoc cong bd Shorea congestiflora (t, =
0,87; Murawski et al., 1994), Dryobalanops
aromatica (t, = 0,82; Kitamura et al., 1994),
Stemonporus oblongifolius (t, = 0,84; Murawski,
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Bawa, 1994), Shorea leprosula (t,,= 0,84; Lee et al.,
2000). Két qua da chi ra loai Dau song nang gdm ca
2 hinh thtrc thy phan chéo nhd con tring va gio, va
tu thu phén. Thu phén chéo chiém uu thé. Ngoai ra,

Bang 2. Thang sb sinh san cla Dau song nang & Ma Da.

hé s6 tu thy phén thdp ¢ loai Dau song nang ¢ Ma
Pa (s) 14 0,116. Hé s6 twong quan cta quan hé 2 thé
hé (cha con) 12 0,316 va hé s6 can noan cua cay troi
oMabalao,185.

Mirc d6 ca thé:

Cay troi S6 cay con Hé sé thu phan chéo Hé s6 thu phan chéo
da locus (tn) (SE) mot locus (ts) (SE)
Cay troi 1 9 0,852 (0,029) 0,783 (0,043)
Cay troi 2 12 0,914 (0,034) 0,612 (0,026)
Cay troi 3 9 1,0 (0,003) 0,757 (0,028)
Cay troi 4 10 0,827 (0,044) 0,596 (0,019)
Cay troi 5 10 0,901 (0,05) 0,779 (0,053)
Cay troi 6 11 0,815 (0,022) 0,489 (0,034)
Cay troi 7 13 0,903 (0,018) 0,608 (0,064)
Cay troi 8 11 0,825 (0,049) 0,669 (0,055)
Cay troi 9 12 0,924 (0,071) 0,516 (0,081)
Mirc do quan thé:
Hé sb thu phan da locus (t) 0,884
Hé sb thu phan mét locus (ts) 0,645
Hé s6 tw thu phén (s=1-t,) 0,116
Hé sb twong quan ctia quan hé hai thé hé 0,316
(cha con) (rp)
Hé sb can noan cua cay trdi (F) 0,185

Ghi chu: SE: P6 léch chuén.

KET LUAN

Két qua nghién ctru da chi ra sinh san ludng tinh
xuit hién ¢ loai Dau song nang (Dipterocarpus
dyeri) véi thu phén chéo chiém wu thé va duy tri tinh
da dang di truyén kha cao ¢ ring nhiét d6i nai thap
Mi Pa. Tuy nhién, do khong xuit hién cdy con tai
sinh ¢ rimg Ma Da, dé bao tdn va phat trién bén
vimng loai Dau song nang, thu thap hat tir nhimng cay
trdi ¢6 murc do thu phén chéo cao va nhan giéng la
yéu cau can phai dugc tién hanh.

Loi cam on: Dé tai duoc hé tro kinh phi boi Quyp
Nafosted, ma so 106.06-2017.14.
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MA DA LOWLAND TROPICAL FOREST (DONG NAI)
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SUMMARY

Human activities often lead to the disturbed and fragmented habitat and consequently threated species.
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Dipterocarpus dyeri (Dipterocarpaceae) is widely distributed in lowland rainforests in southeast Vietnam. Due
to over- exploitation and habitat destruction in the 1980s and 1990s, the species is listed as threatened.
Understanding the genetic variation and mating rate within D. dyeri population that occurs in forest patches is
necessary to establish effectively conservation strategies for this species. To conserve the species in tropical
forests, genetic diversity and mating rate were investigated on the basis of eight microsatellites (single
sequence repeat, SSR). All of the eight loci were polymorphic. A total of 33 different alleles were observed
across the screened loci. The SSR data indicated high genetic diversities (N5 = 4.1; Ho = 0.461 and Hg =
0.543) and the inbreeding value was high (0.185). The mating system parameters were determined using the
mixed mating model and indicated high outcrossing rates (t, = 0.884 and t, = 0.645). The differences of
significant t,, - t; value indicated that inbreeding contributed to selfing rate for this species in lowland tropical
forests of Ma Da. This study also indicated the importance of conserving the genetic resources of
Dipterocarpus dyeri species in Ma Da rainforests. Genetic conservation should derive from correlated
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outcrossing. The conservation strategy should be established an ex-situ conservation site with new big
population for this species from all genetic groups, which might improve its fitness under different
environmental stresses.
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