Nghién ctru khoa hoc c6ng nghé

NGHIEN CUU DI TRUYEN LOAI CHO NAU (Dipterocarpus retusus)
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1. PAT VAN PE

Trén 40 loai cay ho Dau véi 6 chi phan bd chii yéu & khu vic Pong Nam Bo
va Tay Nguyén nudce ta [1]. Phén l6n chung 1a loai dac hitu va ban dia. Trong nhiing
thap ky qua, mot phan dién tich rimg tu nhién, moi trudng séng cua nhidu loai cy
ho Dau bi chuyén dbi thanh dat nong nghiép va khu dan cu. Hién nay, cdc manh
rung con sot lai 1a hau qua ctia qua trinh nay. Mat khac, mot s6 loai cay ho Dau 1a
cay gb 16n voi gia tri thwong mai cao, nhu cau sir dung 16n ciia ngudi dan dia
phuong, mot sb loai da bi khai thac qua mic. Nhidu loai c6 sd lugng ca thé va sb
quan thé rat thap, khong co cdy tai sinh tu nhién, it co co hoi tién héa dé thich nghi
va dé bi ton thuong khi moi trudng thay d6i. Hién tai, khoang 35 loai cdy ho Dau
dang bi de doa & ca 2 mirc d6 toan cau va qudc gia [2, 3]. Nhiéu bién phap da duoc
ap dung dé bao t6n va phuc hoi loai. Cong tac bao ton nguyén vi chi yéu thiét 1ap
cac khu rirng dac dung nhu Vuon Quéc gia khu Bao ton thién nhién, khu Dy trix
sinh quyen va rimg phong ho. Bao ton chuyén vi cung da dugc tlen hanh song song

v6i bao ton nguyen vi, trén co sor thu thap hat glong trong céc quan thé tu nhién dé
xay dung rung gidng va vuon gidng hodc nhan glong bang hom. Cac giai phap nay
cling gop phan quan trong trong bao ton va phuc hdi méot s6 loai dang bi de doa.

Pé bao tdn va phuc hoi hitu hiéu cac loai cay ho Dau, doi hoi cac dan liéu vé
sinh hoc, sinh thai va mirc d9 da dang di truyén 0 ca 2 murc do qu?m thé va loai. Mirc
d6 da dang di tmyén cao dam béo su duy tri tdn tai clia chung ¢ hién tai va tuong lai
trong diéu kién bién d6i khi hau. Trong diéu tra da dang di truyén va cau tric di
truyén thuc vat, chi thi phan tir microsatellite (SSR) 1a cong cu hitu ich do tinh da
hinh va phan bb phd bién trong hé gen sinh vét. Chi thi nay da duoc sir dung rong
rdi trong phan tich da dang di truyén ctia mét s6 loai cdy ho Dau [4, 5]. Trong bai
bao nay, ching t6i dé cap dén mot s6 két qua nghién ctru vé da dang di truyén cua
loai Cho nau (Dipterocarpus retusus) & tinh Phi Tho dang bi de doa, trén co s&
phan tich chi thi phan tir SSR va dé xuét cac giai phap bao ton va phuc hdi chiing.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Thu thip miu ngoai thue dia

Khao sat thyc dia cho loai Cho nau duoc tién hanh tai rimg thu sinh tinh Phu
Tho (Bang 1). Trong thoi gian khao sat, chung t6i xac dinh kich thudc quan thé, noi
sdng va cac nguyen nhan anh hudng dén quan thé da dugc ghi nhan trén co s¢ quan
sat va phong van nguoi dan dia phuong. Mau vo ciy di duoc thu thap cho phan tich
tinh da dang di truyén, duoc bao quan trong silica gel ¢ thyc dia va am 30°C trong
t0 lanh tai phong thi nghiém cho dén khi dugc st dung dé phan tich.
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Bang 1. Dia diém thu thdp mau Cho nau & Pha Tho

Quan thé | S6 miu Noi thu thip Do cao Vi dd Kinh d
. N Chan Mdng, Poan 091> 017>
Chan Mong 18 Hing, Pht Tho 290-325m | 21°32°N 105°12’E
o Phu Ninh, Poan 0mn> oc1»
Phu Ninh 19 Hiing, Pht Tho 165-174m | 21°23°N | 104°51’E
Hy Cuong, Doan 21°25°N | 104°58°E

Hy Cuong 20 Hing, Phti Tho 186-194 m

Minh Phu 21 Minh Phu, Poan 289-445m | 21°33’N | 105°14’E
Hung, Pht Tho

2.2. Nghién ciru trong phong thi nghi¢m

DNA tong sd duoc tach chiét tir 78 miu vo cay theo chi din cua bo kit
DNeasy Plant Pro va Plant Kits. Phan ing PCR dugc tién hanh véi thé tich mdi phan
ung 1a 25ul trong d6 chtra cac thanh phan gém dung dich dém 1x PCR; 2,5mM
MgCl; 2mM dNTPs; 0,5pmol cho mdi mdi xudi va ngugc; 50ng DNA tong s6 va
0,5U Tag polymerase. Tam cip moi SSR di dugc sir dung (Bang 2). Qué trinh nhan
ban PCR dugc tién hanh trén may Gene amp 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)
Bit cip: 54-56°C trong 1 phut (tuy thudc vao mdi cap moi); (4) Kéo dai: 72°C trong
1 phat; (5) Lap lai (2) dén (4): 40 chu ky; (6) Phan ting két thiic: 72°C trong 10 phut;
(7) Giir san pham ¢ 4°C cho dén khi dién di. Pién di san phdm PCR trén gel
Polyacrylamide 8% trong 40ml dung dich dém 1XxTAE trén bd dién di Sequi-Gen
(Biorad), nhuém GelRed™ Nucleotic Acid Gel Stain va chup anh trén may soi gel
BioDocAnalyze. Kich thuéc alen duoc xac dinh boi phin mém Gel-Analyzer
GenoSens 1850 voi thang marker 50bp DNA (Invitrogen).

Bang 2. Trinh tu nucleotide cac cip mdi va kich thude cho loai Cho nau

Locus Trinh tu nucleotide (5°-3’) Tl;i;'l';i‘-r (oTé“) thlrlg’icc?bp) gf‘l’lzfl
oot [[SCOTIRTIOCCTRTETT |y, | 53| oeant | 1o
G2 | AAAGGACATACCAGOCTAGC (GA) | 56 | 228240 | [6]
s [§ DOSSINTGCTICIONE || o5 | s | 1
AP | CCATAGTCATCACCTCTARTGGTC | (GA25 | 55 | 241301 | 18]
s [} SSOMOANEIATOTIOT |, 5| e | 1o
A6 | A AGTCGTCATCTITGUATIGE. | (ACk | 54 | 122140 | 6]
AT | CTOGCAGCAGAACAACTITCTA | (@M | 55 | 170180 | [7)
[ ATCISTICTICIACGEC €O 5, | e |

Ghi chi: F: moi xuéi, R: moi nguoc, Ty,: nhiét do bat cdp ciia phan vmg PCR.
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2.3. Phan tich so liéu

Xac dinh cac thong sé da dang di truyén nhu ti 1¢ phan tram locus da hinh
(PPL), s6 alen cho mot locus (Na), s6 alen hitu hiéu (Ng), alen giau cho mdi locus
(4R), chi sb da dang Shannon (1), hé s6 gen di hop tir quan sat (Ho), gen di hop tir ky
vong (Hg), hé s6 khic nhau giira cac quan thé (Fst) va hé sb can nodn (Fis) sir dung
phan mém GenALEx [9]. Cau trac di truyén quan thé duoc xac dinh theo phan mém
STRUCTURE [10], STRUCTURE HARVESTER [11] va STRUCTURESELECTOR
[12]. Mi quan hé di truyén giira cac quan thé dugc xay dung bang Poptree2 [13].
Hién tuong thit c6 chai (bottleneck) cho mdi quan thé Cho nau trén co s 3 mo hinh,
IAM (M5 hinh alen khong xéac dinh - infinite allele model), SMM (Mo hinh d6t bién
timg budc - stepwise mutation model) va TPM (M6 hinh dot bién 2 giai doan - two-
phase mutation model) stt dung BOTTLENECK ver. 1.2 [14].

3. KET QUA VA THAO LUAN
3.1. Pa dang di truyén

Téng s6 23 alen khac nhau di dwoc xac dinh cho 8 cip moi SSR da hinh tir 78
cdy Cho ndu ¢ tinh Phii Tho. Phan b6 khong gian cua alen loai Cho ndu dugc trinh
bay & Hinh 1. Céc thong s6 da dang di truyén cho mdi locus dugc trinh bay ¢ Bang
3. S alen trung binh (V) cho mét locus 1a 2,8, dao dong tir 2 tai locus dipt5 dén 3 &
ca 7 locus con lai. Sb alen hiém duoc tim thdy & locus diptl cua quan thé Minh Phag,
dipt4 cta Hy Cuong va dipt7 ciia Minh Phu, trong khi d6 khong cé locus nay ¢ 2
quan thé con lai Chan Mong va Phu Ninh. Sau locus trong tong s 8 locus nghién
ctru c6 két qua thiéu hut gen di hop tir dudi phuong trinh Hardy-Weinberg va chi ra
sw ¢6 miat cua alen ldn. Hé sd gen di hop tir quan sat (Ho) trung binh 0,265, dao
dong tr 0,1 tai locus dipt4 dén 0,41 tai locus dipt3, trong khi hé sb gen di hop tur ky
vong (Hg) trung binh 0,283, dao dong tur 0,098 tai locus dipt4 dén 0,477 tai locus
dipt2. S6 alen giau (4g) trung binh 2,6, dao dong tir 2 tai locus dipt5 dén 3 tai 2
locus dipt2 va dipt8. Chi s6 Fix (chi mic d6 quan hé trong sinh san) cho loai Cho
nau trung binh 0,075. Bén locus c6 gia tri Fix duong, chi ra su vugt trdi cia gen
déng hop ttr, diéu nay xuét hién hién tuong thu phﬁn can noan. Tuy nhién, 4 locus c6
gi4 tri Fix 4m va khong c6 y nghia thong ké (p > 0,05).

4.000 0.500 T
a0 ® o

5 = N tan s6 >=5%
0.300 8‘

| |
"o 2000 1 | = Ne
C'.J | i ' i 0200 . &
£ 1.000 I , - I Chi s0 Sh_annon
3 " Vs 5 = A Alen hiem,
0.000 -+ T T 0.000

Chén Mong ‘Phi Ninh Hy Cuong Minh Phi == S0 alen <=25%
S0 alen <=50%

Hinh 1. Khong gian phan bo alen ctia cdc quan thé Cho nau
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O mirc d6 quan thé, ti 1¢ phan trim locus da hinh 13 cao (90,63%), dao dong tir
87,5% tai 3 quan thé Chan Mong, Phu Ninh va Hy Cuong dén 100% & quan thé
Minh Phu. S6 alen cho mdi quan thé dao dong tir 17 tai 2 quan thé Chan Mong va Hy
Cuong dén 22 tai Minh Phu (Bang 4). S6 alen hitu hiéu thap nhét (4g = 1,2) duoc
quan sat & quan thé Chan Mong va cao nhét (1,7) ¢ hai quan thé Phu Ninh va Minh
Phu. S6 alen giau va sb alen cho mdi quan thé 1a twong dwong nhau. Hé sé gen di
hop tir quan sat thip nhat duoc quan sat & quan the Chan Mong (Ho = 0,153) va cao
nhat & Minh Phu (0, 333), trung binh 0,265. H¢ s6 gen di hop tur ky vong thap nhét
(Hg = 0,16) va cao nhat (0,367) ciing dugc quan sat twong Ung & quan thé Chan
Mong va Minh Phu. Chi s6 Fix (F1s) khac nhau tur -0,044 tai Hy Cuong dén 0,225 tai
Phu Ninh, trung binh 0,092. Chi s6 da dang Shannon trung binh 0,487 (0,303-0,622).

Bang 3. Da dang di truyén tai cac locus cho loai Cho nau

Locus | Ny| Ng| Ax | Ho | Hg | Fis S;;L Fir Fyr Gsr | HW | N,
diptl | 3 [ 12 ] 26 0,168 0,185 | 0,09 | no | 0,153 | 0,069%* | 0,064 | nd | 3,349
dip2 | 3 [ 21 ] 3 [o0391[0477 | 0,18 [0,135] 0344 | 02%* | 0,411 | nd | 1,002
dipt3 | 3 | 1.8 | 2.8 | 0,41 | 0,401 | -0,022 | 0,067 | 0,199 | 0216** | 0386 | ns | 0,905
dipd | 3 | 1,1 ]| 20| 01 |0098 | -0016 | 0041 | 0,064 | 0,078* | 0,068 | ** | 2,946
dipts | 2 | 1,3 ] 2 |o0,221 [ 0205 | -0,078 | 0,057 | 0,053 | 0,121%* | 0,141 | nd | 1,814
dipte | 3 | 13 | 2,5 [ 0,245 | 0,23 | 0,065 | no |-0,025| 0,038 | 0,027 | nd | 6375
dipt7 | 3 | 1,4 ] 2,9 [ 0,215 ] 0232 | 0,073 | 0,136 | 0216 | 0,155%* | 0,192 | *=** | 1,366
dips | 3| 2 | 3 03740467 02 | 0,06 | 0243 | 0,055 | 0,07 | ns | 4315
Mean | 28 1 1,5 | 26 ?6,20645) 0,283 (8;847155;) (8:(1)4513) (gz(l)gg) (0%1587) (S:g?)

Ghi chii: N: S6 alen cho mét locus, Ng: alen hitu hiéu, Ag: Alen giau, Hp va
Hg: hé s6 gen di hop tir quan sat va ky vong, Fis: chi sé fix, alen lgn (Null alen),
Fyr: Hé s6 cén nodn cho lodi, Fsr: chi sé khac nhau di truyén gitta cac qu(fn thé
theo Weir va Cockerham (1984), G’sy: chi sé khdc nhau di truyén giita cdc quan thé
theo Hedrick (2005), N,: trao déi di truyén, nd: khéng xdc dinh, ns: khong cé y
nghia, *p < 0,05, **p < 0,001, ***p < 0,0001.

Bang 4. Da dang di truyén ¢ mirc d6 quan thé ciia Cho nau
va ket qua kiém tra hién tugng that co chai

Qui PPL | 6 F Gia tri P cia
uan 0 IS bottleneck
thé (%) | alen Na| Ne | Ar | Ho | H Fis M " B C
Chan | oo | 17 |21 [ 12| 21 | 0303 | 0153 | 016 | 0072¢ | 0078 | 0,003 | 0004 | ns
Mong

131)1}:11;1 875 | 19 | 24 | 1,7 | 24 | 0,553 | 0263 | 0,329 | 0225%* | 0,126 | 0,003 | 0,054 | 0,014
Hy -

Cuong | 575 [ 17| 21 [ 15 | 20 [ 0472 0313 | 0292 | o fus | 0198 | 0003 | 0,069 | 0003
hﬁ;ﬁlh 100 | 22 | 27| 1,7 ] 2706220333 0367 0,115%* | 0,122 | 0,01 | 0,001 | 0,004
Trung | o) ¢3 1,5 0487 | 0265 | 0287| 0,092 | 0,125

binh
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Ghi chu: PPL: ti l¢ ph(fn tram locus da hinh, N4: s6 alen cho mot locus, Ag:
s6 alen hitu hiéu, Ag: S6 alen giau, I: chi $6 da dang Shannon, Hpva Hg: hé 56 gen
di hop tu quan sdat va ky vong, Fis: chi s6 fix, FislIM: chi 56 can nodn duoc diéu
chinh voi alen lan, A: thiéu hut gen di hop tu, kiém dinh voi 1 tail, B: vugt troi gen
di hop tir véi kiém dinh 1 tail, C: vieot tréi gen di hop tir véi kiém dinh 1 tail, SE: sai
6 cho phép, *p < 0,05, **p < 0,01 ***p < 0,001.

Chi s6 Fix duong duoc quan sit & 3 quan thé Chan Mong, Phu Ninh va Minh
Phu va gia tri 4am dugc quan sat & Hy Cuong. Chi s6 Fix ctia ca 4 quan thé déu c6 ¥
nghia. Cac chi s6 nay dugc hiéu chinh theo mé hinh sinh san can nodn (FisIIM) dao
dong tir 0,078 & Chan Mong dén 0,198 & Hy Cuong, trung binh 0,125. Chi sb nay sau
khi hiéu chinh 1a cao hon chi s6 Fis. Ch1 sO c4n noan cho loai (Fir) trung binh 0,156
(Bang 3) va chi ra sy vuot tri ctia hé sd gen dong hop tir. Phan tich hién tuong thit
c6 chai da chi ra sy thiéu hut gen di hop tir ¢3 duoc tim thdy cho mét quan thé duy
nhét Minh Phu va c6 y nghia (p < 0,01). Diéu nay gia thiét c6 dau hiéu suy giam kich
thudc quan thé Minh Phi.. So véi cac két qua nghién ctru trude ddy, Cho nau c6 mirc
d6 da dang thap hon (Hg = 0,265; Hg = 0,287), vi du Shorea leprosula (Hg = 0,709
[15]; He= 0,686 [16]; Ho= 0,63 - 0,66, Hg= 0,69 - 0,71 [17], S. robusta (Ho = 0,68,
Hg = 0,68 [18], Dryobalanops aromatica (Ho = 0,572, Hg = 0,607 [5]. Dr. beccarii
(Ho = 0,406, Hg = 0,404 [8], Dipterocarpus dyeri (Ho= 0,527, Hg = 0,601 [19]. Hon
nita, két qua cua ching t6i chi ra so alen cho mét locus 1a thip so voi loai
Dryobalanops aromatica (Na=5,1; Na= 6,54 [20], S. leprosula (Na=11,0-11,4 [17].
Loai Cho nau ciing chi ra sy suy giam cia s6 alen giau. Pa dang di truyén cao phan
anh kha ning thich nghi t6t véi moi truong va duy tri kha ning tién hoa ciia loai. Cho
nau 1a loai dang bi de doa va c6 da dang di truyén thap, noi song bi suy giam va phan
cit manh. Loai nay ciing 1a d6i tuong bi khai thic qua muc. Pay co6 thé 1a nguyén
nhan chinh anh huong dén da dang di truyén cua loai nay & Pha Tho.

3.2. Céu tric di truyén quin thé

Phan tich ANOVA d chi ra mutc d6 khac nhau & muc phan tir, cht yéu xdy ra
trong cac ca thé ctia loai Chod nau (chiém 77,13%), trong khi muc do khac nhau nay
xdy ra gilta cac quan thé 1a 14,34% va thap nhat (8,53%) gitra cac ca thé trong moi
quéan thé (Bang 5). Mirc d¢ khac nhau nay phu hop voi két qua phan tich mic do
khac nhau di truyén gitra cdc quan thé (Fsr = 0,135 va G’st = 0,18). Két qua nay
cling chi ra mirc d6 trao d6i di truyén trong loai 14 cao, trung binh (N, = 2,759).

Bang 5. Khac nhau & mirc d6 phéan tir (ANOVA) tir 4 quan thé & Pha Tho

df (mire Téng binh Thanh ph:“ln Téng mirc dd
tu do) phuong khic nhau khac nhau (%)
Giita cac quan thé 3 27,341 0,2 14,34
Gilia cdc cd the | oy 97,319 0,119 8,53
trong quan thé
Trong céc ca thé 78 84 1,077 77,13
Tong 155 208,66 1,396 100
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Trén co s phan tich nhom gen giita cac quan thé theo phuong phap NJ sir
dung ma tran gia tri Fsp da kham pha 2 nhoém gen chinh, nhom 1 chi gom 1 quan thé
Chan Mong, trong khi d6 nhém 2 gdm 3 quan thé con lai (Hinh 2). Tuy nhién, &
nhom 2, quan thé Phu Ninh c6 thé tach thanh nhém doc lap. Két qua nay ciing phu
hop voi phan tich Bayesia st dung STRUCTURE két hop voi STRUCTURE
HARVESTER (Hinh 3) hoac vo6i STRUCTURESELECTOR (Hinh 4). Ket qua nay
co the gia thiét rang, cdu trac nhom gen lién quan dén sy trao doi di truyen gilia cac
quan thé voi nhau va khoang cach dia ly. Khoang cach dia 1y gitra 2 quan thé gan
nhau c6 cdu tric gen kha twong dong va két hop voi nhau dé hinh thanh mot nhom.
Tuy nhién, mic do r6i loan tham thyc vat va khai thac loai cling anh hudng dén céu
trac di truyén quan thé ciia loai nghién ciu.

Chéan Mong
Hy Cuong
75
Minh Pha
Phi Ninh
—
0,02

Hinh 2. Mdi quan hé di truyén giita cac quan thé Cho nau trén co s¢ phan tich NJ

.

Deolta K

Hinh 3. Két qua phéan tich STRUCTURE cho 4 quan thé Cho ndu ¢ Phu Tho, gi4 tri
deltaK voi nhom K (1-10) va mirc do tron lan gitra cac nhdm gen trong quan the

Mirc d6 da dang di truyén khac nhau giira cic quan thé cia Cho nau 1a tuong
tu nhu loai D. alatus (Fst = 0,274), Hopea ordorata (Fst = 0,26) [4], Dryobalanops
beccarii (Fst = 0,308) [5]. Trao 601 di truyén ciia Cho nau dugc xac dinh boi phat
tan hat phan n6 s& dong gop vao ciu tric di truyén cua loai. Murc d¢ khac nhau gitra
cac quan thé thap phan anh muc do trao ddi di truyén cao. Loai Cho nau c6 mirc do
trao ddi di truyén cao (N, > 1) va chi ra s6 luong di trd cho mdi thé hé 1a cao. Cau
trac di truyén cua Cho nau dugc xac dinh kha 1. Boi vay, gia thiét réng su ton tai
ctia cau trac di truyén Cho nau nhu 1a két qua ciia trao d6i gen lién quan dén khoang
céch dia 1y va sy phan cach noi séng huéng dén cac nhom gen khac nhau.
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Hinh 4. Cac nhom gen duoc xac dinh boi MedMed K, MedMean K,
MaxMed K va MaxMean K

3.3. Bio ton va phuc hoi cac loai dang bi de doa

Trudc nguy co suy gidm va bién mat cua nhiéu loai dong thuc vat (462 loai
thuc vat va 418 loai dong vat dang bi de doa theo Sach Bé Viét Nam [3] do cac hoat
dong pha rimg va khai thac qua murc, hé théng cac khu bao ton di duoc thiét 1ap.
Loai Cho nau phan bd chii yéu ¢ mot sb tinh mién nui phia Bac ciing duoc bao vé
tai cac khu bao ton thudc khu vuc nay. Tuy nhién, dé bao tén hiéu qua, cac két qua
nghién ciru vé sinh hoc sinh thai va da dang di truyén ¢ ca 2 mic d6 quan thé va loai
dong vai tro quan trong va c6 ¥ nghia. Trén co s sir dung 8 cép moi SSR phén tich
cho 78 ca thé thudc 4 quan thé Cho nau & Phii Tho, mirc d6 da dang di truyén thap
da duogc xac dinh. Quan thé nho va ¢ lap thuong duy tri mirc d¢ da dang di tmyen
thap lién quan dén troi dat gen ngau nhién va tang gen ddng hop tir cho alen phd
bién va mat alen hiém, phan anh méi quan hé thy phan cén nodn cao xuat hién trong
cac quan thé nhu vay. Mtc d6 khac nhau gilia cac quan the trong mdi loai déu lién
quan dén kha ning han ché trao d6i di truyén giira cac quan thé thong qua thu phan
nhd con tring va di chuyén hat theo dong nude hodc gié nhd qua cé canh. Khoang
cach dia 1y 16n va noi séng bi phan cat gitra cic quan thé mdi loai s& lam han ché
dong gen. Hé sb sai khac di truyén cang 16n thi mirc d6 ¢6 1ap cua quﬁn thé cang
cao. Trén co s& cac két qua nghién ctru, cdc quan thé Cho nau dugc dé xuit bao ton
ca hai mirc d6, nguyén vi va chuyén vi. Quan thé c6 mirc d6 da dang di truyén cao
nhu Hy Cuong va Minh Phii dugc wu tién cho cong tac bao ton nguyén vi. Can noin
cao (Fis > 0,2) ciing duoc phat hién ¢ quan thé Phu Ninh va kich thudc quan thé
dang bi suy giam. Diéu nay han ché su phat tan hat phén. Dé tranh can nodn bao ton
chuyén vi thong qua thu thap hat va nhan gidng trong vudn giéng duoc xem nhu 1a
nguén vat liéu dé phuc hdi tinh da dang qu?m thé va loai.
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4. KET LUAN

Mirc d¢ da dang di truyén thép cua loai Cho niu da duogc diéu tra, va co thé
giai thich boi su suy giam kich thuéc quan thé va sinh san c4n noin. Day 1a hau qua
ctia sy pha hity noi sdng va khai thac qua mic din dén kho c6 kha ning phuc hoi.
Kha ning trao ddi di truyén ciing bi han ché do noi sdng bi phan cach va khoang
cach dia ly bi co 1ap. Phan tich nhom di tmyén da xac dinh 2 hodc 3 nhom gen khac
nhau lién quan dén mirc d6 rdi loai ciu tric noi séng va khoang cach dia ly. Bé duy
tri tiém ndng tién hoa cua loai Cho ndu ca hai bién phap bao ton nguyén vi va
chuyén vi can duoc thuc hién dé béo ton nguén gen cua loai Cho nau.

Loi cam on: Nghién cuu duoc tai tro boi dé tai NCVCC33.05/22-22.
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SUMMARY

GENETIC VARIABILITY OF THE SPECIES Dipterocarpus retusus
IN PHU THO: CONSERVATION AND BREEDING PROGRAM

Dipterocarpus retusus is a valuable wood tree in the tropical forests of
northern Vietnam, which is in danger of extinction due to habitat degradation and
overexploitation. To date, this species has not been studied. In the present study, the
genetic diversity and structure in four populations in Phu Tho province were
investigated using microsatellites. A total of 23 alleles were identified, of which
three were private alleles. The number of alleles per locus, effective alleles,
observed and expected heterozygosity were 2.3, 1.5, 0.265, and 0.287, respectively.
The lowest genetic diversity was found in the Chan Mong population, with an
effectivealleles of 1.2, an observed heterozygosity of 0.153, and an expected
heterozygosity of 0.16. A high inbreeding coefficient was found in Minh Phu
(0.225). Genetic differentiation between populations was low (0.135) and gene flow
was high (2.759). Habitat degradation can also decrease gene flow. Clustering
analyses (Bayensia and Neighbor-joining) revealed three genetic clusters related to
geographical distance and disturbed habitats. These results recommend the
conservation and restoration of D. retusus in the future.

Keywords: Genetic diversity, genetic structure, habitat disturbance, SSR,
species conservation, bdo ton loai, da dang di truyén, cau truc di truyén, suy giam
noi song.
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