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ABSTRACT

Dipterocarpus dyeri (Dipterocarpaceae) is widely distributed in lowland rainforests in
southeastern Vietnam. Due to over-exploitation and habitat destruction in the 1980s and 1990s,
this species is listed as threatened. Understanding the genetic variation and mating rate among 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 using eight microsatellites (single sequence repeat, SSR) as
markers. All of the eight loci were polymorphic. A total of 36 different alleles were observed
across the loci screened. The SSR data indicated high genetic diversity (Na = 4.5; Ho = 0.542 and
He = 0.667) and high inbreeding value, Fis= 0,182. The mating system parameters were
determined using the mixed mating model and the results indicated high outcrossing rate (t,=
0.81 and t= 0.675) and lowselfing rate (0.19). Difference of t-t; value indicated that inbreeding
contributed to selfing rate for this species in the Tan Phu tropical rain forest. The results reflected
that D. dyeri habitat in this area has been restored and the number of individuals was high, about
500 individuals. However, seedlings were not found so far in this study. These results indicated
the importance of conserving of the genetic resources of Dipterocarpus dyeri species in the Tan
Phu rain forest. The conservation strategy should include an establishment of 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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TOM TAT

Dau Song nang (Dipterocarpus dyeri) 1a loai phan b6 rong & rimg nhiét doi Pong Nam Bo va
Tay Nguyén va dang bi de doa & ca 2 mirc do qudc gia va qudc té lién quan dén noi song bi suy
giam va thu hep. Dé bao ton D. dyeri, danh gia da dang di truyén va mirc do thy phan chéo &
ring nhiét déi Tan Phu trén co s¢ phan tich 8 cap mdi microsatellite tir cy troi va cay con cua
chung ¢6 y nghia quan trong va can thiét.Két qua phan tich da chi ra mic do da dang di truyén
loai dau Song nang & rirng nhiét déi Tan Phi khé cao. T4t ca 8 locus déu da hinh va s alen trung
binh cho mdilocus 1a 4,5. Hé s6 gen di hop tir quan sat va ky vong tuong tng la 0,542 va 0,667.
Hé s can non la 0,182.Tuong tu, hé s6 thu phan chéo dalocusva trung binh mét locus cua loai
D. dyerié Tan Phii 1a kha cao twong wng 0,81 va 0,675. Mirc do tu thu phan 13 0,19. Céc két qua
nay phan anh noi sng cua lodi nay ¢ khu vire Tan Phu da duoc phuc hdi va sé luong cé thé ¢
khu vuc nay ciing kha cao, khoang 500 cé thé.Tuy nhién, khdng tim thay cay téi sinh cua loai nay
& khu vuc Tan Phu, bao ton chuyén vi c6 vai tro quan trong dé bao ton bén virng loai nay & khu
vuc Tan Phu.

Tir khéa: Dipterocarpus dyeri, bao ton, dau Song nang, da dang di truyén, thu phin chéo, SSRs.

*Pja chi lién hé email: ngmtam58@gmail.com

MO PAU

Dau Song nang, Dipterocarpus dyeri,
phan bé & ring nhigt déi bong Nam B va
Tay Nguyén. Dau song nang c6 vling phan b
kha rong, bao gom khu Bao ton Thién nhién-
Van hoa bong Nai, ring phong hé Tan Phu,
Vuon QUOC gia Cat Tién (Pong Nai), Vuon
Quéc gia Bu Gia Map (Binh Phuéc), Lo Go-
Xa Mat (Tay Ninh), khu Bao ton Thién nhién
Binh Chau-Phuéc Biru (Ba Ria- Vung Tau) va
mét sé tinh khac & Tay Nguyén va dao Phu
QUOC Loai nay dang bi de doa ¢ Viét Nam va
déu nam trong Sach Do thé gigi (Ashton,
1998) va Viét Nam (MOST- VAST, 2007)
can phai dugc bao v¢ (CR Al cd, B1 +2C).
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Rung phong hé Tan Phd, tinh Dong Nai
nam & 107°20° d¢én 107°27°30” kinh d6 Dong
va 11°2°32” @én 11°10° vi do Béc, véi tong
dién tich trén 13.800 ha. Rung phong ho da
dugc phuc hoi sau khai thac gé thuong mai
vao nhitng ndm 1980 va 1990, véi cau truc
phan tang, tang tan gom cac cay gd 16n con
s6t lai nhu cac loai thuéc chi Dau
(Dipterocarpus alatus, D. costatus, D. dyeri,
D. intricatus va D. turbinatus, Hopea
odorata), Bang ling oi (Lagerstroemia
calyculata), Truong (Pavieasia annamensis,
Xerospermum  noronhianum), Vén vén
(Anisoptera costata) va mot s loai khac.
Tang cay go nho gom c6 Tram (Syzygium sp.),
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Mau cho (Knema sp.), Binh linh (Vitex sp)
D¢ tan che phu 0,4-0,8. Tang cay bui gom c6
sam, cubng vang, trung quan, cao khoang 2—
4 m. Hign nay, Dipterocarpus dyeri, phan b
tap trung chu yeu trong mot manh ring con
sot lai, hau qua cua qua trinh phan cat va
thudng bi gioi han vé kich thuéc. Do dé, viéc
duy tri tinh da dang di truyeén va moi truong
sbng cua lodi dau song nang dugc xem xét nhu
la cong viéc wu tién trong hoat dong bao ton.

Bao ton va quan ly bén Vung mot loai doi
hoi cac thong tin vé sinh thai va di truyen o ca
2 mic d6 quan the va loai. Thy phin chéo cao
s& lam tiang hé sé gen di hop tir trong quan thé
va duy tri duoc kha nang chdng chiu duoc sau
bénh va bién d6i khi hau va dam bao dugc su
ton tai cua ching trong tu nhién. Trén thé gioi
da co6 mot sb cong trinh dé cap dén muc do
thy phan chéo & mat sb loai dau va chi ra mic
d6 thu phin chéo kha cao ddi vai mot s loai
diu nhu Dipterocarpus tempehes (Kenta et
al., 2002), Shorea congestiflora va S.
trapezifolia & rung nhiét d6i  Srilanca
(Murawskiet al., 1994), D. obtusifolius & rirng
khop Thai Lan (Ghazoul, 1997), Shorea
leprosula (Nagamitsu et al., 2001). Hién nay,
cac tu lidu vé sinh hoc sinh thai, dic biét danh
gia kha ndng thu phan chéo glua cac cé thé
trong quan thé caa D. dyeri con thiéu. Boi
vay, trong bai bao nay ching t6i pha tich kha
nang thy phan chéo trong quan thé D. dyeri ¢
ring nhiét d6i ndi thip Tan Phd, tinh Bong
Nai trén co s phan tich 8 cip moi
Microsatellite (SSR), gop phan cho cac nha
quan 1y dua ra cdc gidi phap bao ton, phuc hoi
va phat trién bén viing.

VAT LIEU VA PHUONG PHAP NGHIEN
cuu

Trén co s& khoang cach dia ly, ching toi
chon ngau nhién doc theo tuyén nghién ciu 8
cay troi dau Song nang (Dipterocarpus dyeri)
va duogc danh sb tir cy troi 1 dén cay troi 8 va
dugc xac dinh vi tri dia 1y va d6 cao. Cay troi
la cay ¢ do tudi tmong thanh, khoe manh, tan
can dbi, khdng sau bénh va c6 san pham theo
muc dich kinh té. Di véi cay gd doi hoi yéu
cau sinh truéng nhanh, doan than dudi canh
dai, than thing tron déu, khdng xoin vin,

canh nhanh nhé, goc phan canh Ién. Qua D.
dyeri cia moi cay troi dugc thu thap vao cubi
thang 4 va dau thang 5. Thoi diém nay qua
dau da dugc truong thanh va bit dau rung
xudng mat dit. Khoang 30 qua dau cho mdi
cay troi duoc thu thap. Qud diu tron
day,nguyen ven va khéng sau bénh. Hat dugc
xir Iy bang thudc diét khuan trudc khi gieo tai
vuon wom Bién Hoa thugc Trung tam Lam
nghlep Bién Hoa (Pdng ‘Nai). Sau 2-3 thang
hat nay mam va phét trién thanh cay con. La
cua moi cay con duoC sur dung dé phan tich va
danh gia kha nang thy phin chéo trong quan
thé D. dyeri & ring nhiét doi nGi thap Tan Pha.

DNA téng sb duoc tach chiét tir I4 cay con
bang phuong phiap CTAB (Doyle & Doyle,
1990) c6 cai tién cho phu hop vé6i didu kién
phong thi nghiém. Mau dwoc nghién bang cbi
st ¢O st dung nitrogen léng. Xac dinh nong
d6 DNA biang méy quang phé ké hoac dién di
trén gel agarose 0,8%. Sau khi loai RNA bing
enzyme RNAase, ndng d6 DNA duoc pha
lodng dén 10ng/ul. Tam cap moi SSR da duoc
su dung cho déanh gia da dang di truyen va kha
ning thu phan chéo trong quan thé, gém c6
Diptl, Dipt2, Dipt3, Dipt4, Dipt6, Dipt7
(Isagiet al., 2002), Dipt8 (Terauchi, 1994) va
Shc7 (Ujino et al., 1998). Phan ung PCR
duoc tién hanh vai thé tich mdi phan ¢ng 1a
25 ul trong d6 chira cac thanh phan gémdung
dich dém 1x PCR; 2,5mMgCl,; 2mM dNTPs;
0,5 pmol cho mdi mdi xudi hoic nguoc; 50 ng
DNA téng sé va 0,5U Tagq 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
pht; (2) Bién tinh: 94°C trong 1 phat; (3) Bat
cap: 54-56°C trong 1 phut (tuy thudc vao mdi
cap moi); (4) Kéo dai: 72°C trong 1 phut; (5)
Lap lai (2) dén (4): 40 chu ky; (6) Phan ting
két thic hoan toan: 72°C trong 10 phut; (7)
Giit san pham & 4°C cho dén khi dién di. Dién
di san pham trén gel Polyacrylamide 8% trong
40 ml dung dich dém 1XTAE trén bo dién di
Sequi-Gen  (Biorad), nhuém GelRed™
Nucleotic Acid Gel Stain va chup anh trén
may soi gel BioDocAnalyze (BIOMETRA,
Analytik Jane Company). Kich thudc alen
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dugce xac dinh boi phin mém Gel-Analyzer
GenoSens1850 (Clinx Sci. Instruments Co.
Ltd) voi thang marker 50 bp DNA
(Invitrogen).

Xac dinh tinh da dang di truyén quan thé
gom sb alen trung binh cho mét locus (Na),
hé sb gen di hop tir quan sat (Ho) va gen di
hop tir ky vong (Hg), va hé sb can nodn (Fis)
ching téi su dung GenALEx (Peakall &
Smouse, 2006). Cac théng sé vé thu phan, st
dung phin mém MLTR (Ritland, 2002) bao
gom hé sé thu phin chéo da locus (tm,
multilocus outcrossing rate), hé s6 thu phan
chéo mot locus (ts, single locus outcrossing
rate), hé sé thu phan can noan cay troi (F), hé
sb tu thu phan (s) va hé sb tuong quan cua
quan hé hai thé hé (ry).

KET QUA VA THAO LUAN

V6i 8 cap moi microsatellite, d3 xac dinh
36 alen khac nhau, véi kich thude dao dong
tir 114 bp dén 286 bp, tir 88 cay non cua 8 cay
troi D. dyeri (cdy me) & Rung phong hé Tan
Phi. Khong tim thdy alen lan & tit ca céc
locus SSR. Tam locus nghién ciru déu cho két
quéa da hinh véi lodi Dau song nang. Sé alen
trung binh 4,5 cho mét locus, dao dong tir 3
alen & locus Diptl dén 6 alen & locus Dipt8.
Gia tri da dang di truyén D. dyeri & rung
phong ho Tan Phad (Ho= 0,542 va Hg= 0,667).
Gia tri Ho va He tai mdi locus duoc trinh bay
oBang 1. Nhu vay, da dang di truyén caa D.
dyeri & Tan Pha la kha cao so véi cac loai
khac ¢ Viét Nam, nhu Dau réai (Dipterocarpus
alatus) vai Ho=0,209 va Heg=0,239 (Nguyen
Minh Tam et al., 2014); Sao den (Hopea
odorata) véi Ho=0,366 va Hg=0,356 (Nguyen
Thi Phuong Trang et al., 2014). Khi so sanh
da dang di truyén coa loai dau Mit (D.
costatus) vai mot s6 loai dau khéac ciing chi ra
mic d6 di truyén thip hon nhidu nhu loai
Shorea leprosula (Ho=0,63-0,66, Hg=0,69-
0,71; Ng et al, 2004), Parashorea
malaanonan (Ho=0,26, H:=0,46; Abasolo et
al., 2009). Bén canh d6, s6 alen cho mot
locus (Na) ¢ D. costatus nghién ctu ciing
thdp hon nhiéu nhu S. leprosula (Na=11,0—
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11,4; Ng et al., 2004), Dryobalanops aromatic
(NA—5 1; Limet al., 2001) Tuy nhién, cling c6
két qua di truyén cua loai Dau rai
(Dipterocarpus alatus) & Thai Lan thip hon
(Ho=0,088, He=0,092; Changtragoon, 2001)
loai diu mit. Nhu vdy, sau nhirng ndm 1990,
noi song dan dan duoc phuc hdi va khai thac
gd bi cam c6 thé giai thich mac d6 da dang di
truyén cao cua quan thé cdy con ¢ rung phong
ho Tan Pht. Hon nira, SO lugng cay truong
thanh kha cao ciing gop phan Iam giam kha
nang thu phan can nodn, ting hé sb gen di hop
tur trong quan thé D. dyeri & nhom tudi cay
con. Hé sé can nodn cua D. dyeri trong ring
phong ho Tan Pha la 0,182.

Trén co s¢ phan tich 8 cap microsatellite ¢
88 cay glong tir 8 cay troi da chi ra cac thong
s6 thu phan chéo cua loai Dau song nang &
rung phong ho Tan Phua (bang 2). Két qua chi
ra hé sb thu phin chéo kha cao & ca mirc do da
locusva mét locusva c6 y nghia. Gia tri thu
phan chéo da locus dao dong tir 0,564 & cay
troi s6 7 va dén 1,0 & 2 cy troi s6 2 va 5,
trung binh 0,81 (mutrc d6 quan thé).

Tuong tu, gia tri hé s6 thu phan & mirc do
mot locus dao dong tu 0,437 & cay troi sb6 7
dén 0,879 ¢ cay troi sb 2, trung binh 0,675.
Tuy nhién, két qua nghlen cuu thap hon
khong dang ké so v6i mot sé loai khac da
duoc cong b, Shorea congestiflora (t,=0,87;
Murawski et al., 1994),Dryobalanops
aromatica (t,=0,82; Kitamura et al., 1994),
Stemonporus oblongifolius (tn=0,84;
Murawski & Bawa, 1994), Shorea leprosula
(t=0,84; Lee et al., 2000). Két qua da chi ra
D. dyeri gom ca 2 hinh thic thu phan chéo
nho con tring va gié, va tu thu phan. Ngoai
ra, hé sé tu thu phan & D. dyeri & Tan Phd (s)
la 0,19. Hé s6 twong quan ctia quan hé 2 thé
hé (cha con) la 0,321 va hé sé can nodn cua
cay troi (F) & Tan Pha la 0,012. Két qua
nghlen ctru chi ra mirc d¢ kha twong dong vé
cac thong s6 sinh san cua D. dyeri ¢ Tan Phi
so v4i cac loai dau khic nhu Shorea
congestiflora, Stemonporus Ob|0nngO|IUS va
Shorea leprosula; va loai Dau song nang gom
2 hinh thirc thy phan chéo va tu thu phan,
trong d6 thy phan chéo chiém wu thé.
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Bang 1. Trinh tu céc cap mdi SSR va da dang di truyén D. dyeri ¢ Tan Phu
S6 T Kich
nucleotide | | thusc Na Ho He
lap lai CC) | alen (bp)

Mdi | Trinh tu nucleotide cua
SSR cap moi (5°-37)

F: CTTCCCTAAATTC
CCCAATGTT

Diptl | R: TAATGGTGTGTGT | (AG)s | 55 | 193-211 | 3 | 0,485 | 0,624
ACCAGGCAT

F: AGTTTTATACATC
ACCGCCAA

R: GAAGCCCCTAAG
AATTAACCTGA

F: ACAATGAAACTTG
ACCACCCAT

R: CAAAAGGACATA
CCAGCCTAGC

F: TAGGGCATATTGC

TTTCTCATC
Dipt4 (AG)is | 55 | 214256 | 5 | 0,512 | 0,551
R: CTTATTGCAGTCA

TCAAGGGAA

F: TGGCAAACAAGCT
ACTGTTCAT

R: CATGGGTTTAGCA
ACCTACACA

F: CAGGAGGGGAAT

ATGGAAAA
Dipt7 (AC)s 54 | 120-150 | 5 | 0,519 | 0,713
R: AAGTCGTCATCTT

TGGATTGC

F: ATGCTTACCACCA

. ATGTGAATG
Dipt8 (GA)s 55 170-270 6 0,611 | 0,689
R: CTCGCAGCAGAA

CAACTTTCTA

Dipt2 (GA)17 | 56 | 114-142 | 4 | 0523 | 0,697

Dipt3 (GA). | 56 | 224256 | 4 | 057 | 0,68

Dipt6 (TA); | 56 | 258286 | 4 | 0,552 | 0,639

F: ATGTCCATGTTTG | (CT)CA
AGTG (CT)sCA

Shc7 CCC(CT | 55 | 170230 | 5 | 0,563 | 0,739
R: CATGGACATAAGT
CA)CT

GGAG (CA)1

Trung binh 45 | 0,542 | 0,667

Ghi chd: Na: S6 alen cho mét locus, Tr: Nhiét do bat cap, Ho: Hé s6 gen di hop tir quan sat, He: Hé s6
gen di hop tir ky vong.
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Bdng 2. Thong sb sinh san cua D. dyeri & Tan Phd

Mirc d6 ca thé:
Cay troi $6 cay con Hé s thu phan chéo da | Hé sé thu phan chéo mot

: locus(ty) (SE) locus(ts) (SE)

Cay i 1 11 0,724 (0,087) 0,645 (0,076)

Cay tréi 2 12 1,000 (0,005) 0,879 (0,087)

Cay i 3 8 0,765 (0,104) 0,692 (0,122)

Cay troi 4 14 0,976 (0,026) 0,823 (0,075)

Cay r6i 5 12 1,000 (0,001) 0,674 (0,083)

Cay troi 6 9 0,667 (0,121) 0,579 (0,102)

Cay tréi 7 10 0,564 (0,036) 0,437 (0,096)

Cay roi 8 12 0,779 (0,018) 0,664 (0,022)

Mtc do quan thé:

Hé sé thu phan da locus (ty) 0,810

Hé s thu phan mot locus (ts) 0,675

Hé sé ty thu phan (s=1-t,) 0,190

Heé sb twong quan cua quan hé hai 0.321

the h¢ (cha con) (rp) ’

Hé s can nodn cua cay troi (F) 0,012

Ghi chi: SE: D6 léch chuan.

KET LUAN

Két qua nghién ctru da chi ra loai dau
Song nang, Dipterocarpus dyeri, & rirng nhiét
d6i nai thip Tan Pha tinh Dong Nai duy tri
mac d6 da dang di truyén cao (Na=4,5,
Ho=0,542 va Hg=0,667) va mic d6 thu phan
chéo chiém wu thé (tn=0,81). Tuy nhién, kha
nang ty thu phan ciing da dugc xac dinh cua
loai nay la 0,19. Trong méi truong rung nhigt
déi d6 am cao, do che phu kha 16n, so lwong
cay tai sinh rat it hoic hau nhu khong gap
trong thoi glan khao sat, bdo ton chuyén vi
cho loai cay nay can duoc tién hanh, trén co
s¢ thu thap hat gidng tir nhirng cay troi co hé
sb thu phan chéo cao (tm>0 7), dam bao céy
gidng khoe manh va co khd niang chdng chiu
duoc méi trudong song bién doi.

Loi cim on: D& tai duoc hd trg kinh phi boi
Quy Nafosted, md s6 106.06-2017.14.
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