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Tém tit. Myc tiéu ctia nghién ciru nay nhdm danh gia tinh da dang va cdu truc di truyén cta quin
thé bd nudi & tinh Ha Giang. Hai muoi ba (23) locat microsatellite duge sir dung dé phan tich kiéu
gen trén 530 c4 thé bo dugc thu thap trén 28 xi thudc 8 huyén & Ha Giang. Téng sb 205 alen dugc
x4c dinh trong toan b quén thé, trung binh sb alen trén mot locut 1a 8,9 + 2,05, tin sb di hop tir
quan sat va mong doi theo ly thuyét tuong Ung la 0,67 va 0,73. Gia tri thong tin da hinh (PIC) cua
ting lociit ndm trong khoang tir 0,50 dén 0,84. Gi4 trj trung binh sai khéc di truyen gilra quan thé
bd & cac huyén 1a rat nhé (Fgr= 0,013). Cau truc di truyén quan thé duoc xac dinh bang phan mém
STRUCTURE duya trén sy phan tich trong dono cic alen ciha dong thoi trén toan bd cac locit cho
thdy quén thé bd & Ha Giang dugc phan thanh 2 nhém (quan thé phu) khac nhau vé di truyén.
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1. Pit van dé

Pa dang di truyén trong ban than mot loi
vat nudi nao d6 1a sy thé hién trang thai cu tric
khéc nhau giita hé gen cila cac ca thé, ho hang,
cac dong va giéng. Do viy, cac ky thuat chi thi
phan tr ADN (DNA-based markers) la nhiing
cong cu hitu ich dé danh gia da dang di truyén
va quan h¢ ho hang giita va trong cac quan thé
dong vat. Trong nhitng nam gén déy, nhiéu loai
chi thji ADN da dugc sir dung trong cac nghién
ctru da dang di truyén nhu: RFLP, RAPD,
minisatellites va microsatellites. Trong dd, ky
thudt micrrosatellite dd@ nhanh chong tré thanh
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ky thuat hiru hiéu va duge sir dung rong réi
trong céc nghién ciu di truyen quén thé dac biét
dbi vdi cac du an bao ton badi vi viée xac dinh
tinh da dang di truyén cla mot quin thé hay
mot glong vat nudi 1a mot yéu cau truorc tién va
rat can thiét dé dua ra nhitng quyét dmh bao
ton. Str dung ky thudt microsatellites d& nghién
ciru da dang di truyén da dugc thuc hién trén
nhiéu loai vat nudi khac nhau nhu: trau, bo, dé,
lon ga [1-10].

Ha Giang la mot tinh mién nai phia Bic va
la khu vyrc cé nhiéu doi nii nhat cia Viét Nam.
Ha Giang c6 t&i 24 dan tdc cung sinh sdng
trong d6 dan toc H’'méng chiém chi yéu. Trong
sd cac loai vét nudi thi bo 14 mét trong nhiing
vit nudi chd yéu va dong vai trd quan trong ddi
voi ngudi dan & tinh Ha Giang nhdm phuc vu
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canh tac nong nghiép va san xuat thit Hién tai
toan tinh c¢o khoang 80 nghin con. Theo Lé Viét
Ly va cong su (1999) [11], bo H'mong la mot
giong bo dac trung cia tinh Ha Giang duoc
nuoi giir boi dong bao dan tdc H'mdng & ving
cao va dugc nudi gitr theo phuong thie chin
tha tr do. Tuy nhién, chua co nghién clu nao
str dung cdc chi thi phan tir nham danh gia dic
diém di truyén va tinh da dang di truyén cla
quan thé bo nudi & Ha Giang dugc thuc hién.
Nham cung cap nhirng thong tin hiru ich cho
viée bao ton va phat trién quan thé bo noi day,
trong nghién ctru ndy ching téi st dung 23
loctit micrrosatellies dé danh gia tinh da dang
va cau tric di truyén cta quan thé bo nudi o
tinh Ha Giang.

2. Vat liéu va phuong phap nghién ciru

2.1. Thu thip mau

Téng s6 530 mau mau va mé tai bo duoc
thu thip trén 28 xi thudc 8 huyén cda tinh Ha
Giang bao gém: Pong Van, Méo Vac, Yén
Minh, Quan Ba, Hoang Su Phi, Xin Min, Bic
M¢é va Quang Binh.

2. Tach chiét ADN

Quy trinh tach chiét ADN tir cac miu mau
va moO dugc thyc hién theo bd kit tach ADN cua
hdang Qiagen (Durc). N@):lg dd va do sach cua
cac mau ADN sau khi tach chiét duoc dién di
kiém tra trén gel agarose 1% va trén may do
quang pho.

2.3. Nhan ADN dac hi¢u (PCR)

Hai muoi ba locat microsatellites sir dung
trong nghién clru nay dugc thyc hién theo
khuyén céo cia td chic Nong lrong Thé gioi
(FAO) dung d¢ danh gia cac dac diém di truyén
cic quan thé dong vat  nuoi  (http: /!
www.fao. org/dat 1s). Mot moi xudi hoic mdi
ngugc trong moi cip moi nay duge danh diu

huynh quang theo cac nhom D2, D3 va D4 ¢
diau 5° dung cho may giai trinh tu cia hing
Beckman Coulter - My. Céac cip moi nay duge
chuan héa trong 6 multiplex PCR.

Phan tng nhan gen PCR ddi véi moi multiplex
duge thuc hi¢n trong tong thé tich 25ul gdm co:
déem PCR Ix (200mM Tris-HCl pH 8.3,
200mM KCI, 50mM (NH4)2S04), 200 uM moi
loai ANTP (A,T,G,C), 10 pM mdi khong danh
diu va danh dau huynh quang, 1.5 unit enzyme
Hot Sart Taq DNA Polymerase (Fermentas).
Phan ing multiplex-PCR dugce thuc hi¢n theo
diéu kién sau: giai doan tién bién tinh & 950°C
trong:, 4 phat, 35 chu ky tiép theo (bién tinh
95 'C trong 1 phut, g’m mdi 55 C trong | phut,
tong hop kéo dai chudi 68 — 72°C trong 1 phat
20 giay), cudi ciing két thuc ¢ 72°C trong 10
phut.

2.4. Phdn tich da hinh alen ccc lociit microsatellites

Mot microlite cua tit ca cac san pham
multiplex-PCR duong tinh sau khi bd sung 25
pl dém  SLS (Sample Loading Solution
Beckman Coulter) va 0,15 pl thang ADN chuan
(DNA Size standard Beckman Coulter) dugc
tién hanh phan tach bang hé théng dién di mao
quan trén may giai trinh ty CEQ8000 cua hing
Beckman Coulter. Kich thude cac alen duge
phan tich biang phan mém Genetics analysis
system cho may CEQ8000 (phién ban 9.0).

2.5.Phdn tich thong ké

Mot sb cac chi tiéu nhu: sé lugng alen,
trung binh ) luong alen trén moi locht, di hop
tir mong dgi (He), di hgp tir quan sat (Ho), cac
gia tri thong ké F theo Wright [12] (chi s sai
khac di truyén Fsr, hé sb can huyét Fis) dugc
uéc lugng bang phan mém Genetix (phién ban
4.0.5.2). Gia tri thong tin da hinh (PIC) ciia mdi
locit dugc tinh theo [13].

k k-1 k
PIC=1-3 p;-3.22p.p,
i=l i=l j=i+1

Trong do: p; p; 1a tan sb cia alen i va j, k 1a
s& lugng alen cua mdi locit.
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Sy cén bing di truyén theo djnh luat Hardy-
Weinberg cia timg locit dugc kiém tra bing
phdn mém GENEPOP phién ban 3.4 [14].
Khoang cach di truyén va cdy phan loai di
truyén dugc thyc hién béi phin mém
POPULATION va Treeview.

2.6. Xdc dinh cdu tric quan thé

Phan mém SRTUCTURE phién ban 2.2 [15]
duqc sir dung dé xac dmh su phan nhom cac ca
thé c6 sy twong ddng vé mit di truyén thanh cac
nhom (quan thé phy). Thuat toan ctia phin mém
nay dua trén phan tich kiéu gen dong thoi cua
nhiéu loctt. Thudt toan bit ddu bing gia thiét
ring cac nhém quan sat dugc ldy ra mot cach
ngau nhién tir mjt mé hinh thong s6. Mo hinh
gia thiét ring cc c4 thé c6 thé dugc chi dinh
vao modt nhém dya trén co s& kiéu gen cua
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nhiéu locus va tan sb alen dugc ude lugng cua
mdi nhém. S lugng cic nhém (K) duge xac
dinh bang cach sir dung x4c suat tién nghiém (a
priori), va cac nhom ca thé duoc suy ra qua qua
trinh chay 13p lai tai mdi gia tri K.

3. Két qua va thio luén

3.1. Tinh da dang di truyén cua quan thé bo ¢
Ha Giang

Tinh da dang di truyén dugc danh gia qua
cac cac chi s6 nhu: sy da hinh cac alen ciia ting
locut, trung binh sd lugng alen trén mot locut,
tin sb di hop tr va lugng théng tin da hinh
(Polymophic Information Content - PIC). Két
qua dugc trinh bay & bang 1.

Bang 1. S5 lugng alen, tin s6 di hgp tir mong dqi theo ly thuyet tan s6 di hop tir quan sat,
gié trj thong tin da hinh (PIC), hé s6 cdn huyet va két qua kiém dinh tirng locut microsatlite
v6i gia thiét khong can bing di truyén Hardy-Weinberg

; £ Tansddjhgptr Tansddihgptir Lugng thong tin . A £

;?z:(:s atellite :]Z Illuqmg mong d¢i quan sat da hinh (PIC) g;i:ss)o Syl
(He.exp) (He.ob)

CSSM66 8 0,683 0,659 0.638 0,035 NS
INRAG63 8 0,717 0,689 0.672 0,039 *
INRAO37 10 0,597 0,556 0.567 0,070 *
INRAOS 7 0,798 0,752 0.769 0,058 *
HAUT27 10 0,858 0,817 0.842 0,049 NS
TGL227 10 0,643 0,609 0.618 0,052 NS
BM1824 7 0,685 0,667 0.628 0,026 NS
ETH3 7 0,535 0,481 0.509 0,102 *
ILSTS006 12 0,795 0,759 0.769 0,054 NS
BM1818 8 0,770 0,725 0.742 0,058 *
ETHI152 8 0,550 0,510 0,532 0,071 *
HEL9 14 0,856 0,854 0.841 0,003 NS
HEL13 8 0,688 0,591 0.633 0,142 *
SPS115 10 0,818 0,743 0.794 0,092 *
TGL126 7 0,711 0,663 0.673 0,067 *
INRAO032 9 0,804 0,713 0.781 0,113 *
INRAO35 6 0,775 0,689 0.740 0,111 *
ILSTS005 7 0,531 0,456 0.500 0,141 *
BM2113 8 0,698 0,645 0.655 0,075 *
ETHI10 7 0,764 0,732 0.724 0,042 *
ETH225 14 0,841 0,804 0.822 0,044 NS
TGL122 12 0,811 0,787 0.786 0,030 *
INRAO023 9 0,755 0,731 0.722 0,032 *
Trung binh 8,9+205 0,725+ 0,1 0,675+ 0,10 0.693 0,063 0,036

*: Khong can bang di truyén Hardy- Weinberg véi y nghia p<0.01, NS: khéng c6 y nghia
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Toan bd 23 locit microsatellites déu thé
hién tinh da hinh cao. Tong sd 205 alen dugc
xac dinh va kich thudc cia cac alen nay nim
trong pham vi theo thong bdo cua FAO. Trung
binh s6 lugng alen trén mét locit 14 8,9 = 2,05.
Trong d6 tinh da hinh cao nhat dugc thé hién &
locat HEL9 va ETH225 vdéi 13 alen, ngugc lai
thip nhit & locat INRA035 véi 6 alen. Tan s6
di hop tir mong doi dbi véi mbi locht phin bd
trong khoang tir gia trj thap nhat la 0,53 & loct
ILSTS005 tdi gia tri cao nhét la 0,85 & locut
HAUT27. Trung binh tan s6 di hop tir mong doi
(He.exp) va quan sat (He.ob) trén toan bd 26
locat tuong ung 1a 0,7255 = 0,1 va 0,6755 +
0,106. Gia tri thong tin da hinh (PIC) ciia mbi
locut dao dong tir 0,50 dén 0.84.

So sanh véi mot sd két qua nghién ciru da
cong b trén mdt sd gidng bd Chau Au, Chiu
Phi, ving Cén boéng, Han Quoc Nhat Ban va
Trung Qudc, An Do [16-20] cho thdy tinh da
dang di truyén cia quan thé bd & Ha Giang
twong dwong védi bd Trung Qudbe, Chau Phi va
vung Céan Déng, cao hon cac gidng bd cua
Chéau Au. Diéu nay co thé ly giai do tap quan
chan nudi chan tha ty do, khong ¢6 sy chon lgc
va su trao d6i mua ban bo giira ngudi dan xay
ra thudmg xuyén ¢ Ha Giang giéng voi Trung
Qudc va ving Can Péng. Trong khi d¢ cac
giéng bod & Chau Au dugce chon loc lau dai, nudi
tap trung trong trang trai va thuong sir dung
phuong phap thy tinh nhdn tao trong nhan

gidong vi vdy di lam giam tinh da dang di
truyén.

Két qua phép kiém dinh sy can bang di
truyén cia tirng locit microsatellite da cho thiy
hau hét cac locat déu khdng & trang thai cin
bang (p<0,01), trong db chi c6 7 locut
(CSSM66, INRA63, BMI1824, ILSTS006,
HEL9, ETH225, TGL227) ¢ trang thai can
bang (p>0.01). Do d6 xét trén phuong dign tong
thé thi quén thé bo & Ha Giang khong can bang
di truyen Theo Nei (1978) [21], lac dong di
truyén, giao phdi cén huyet chon loc céc tinh
trang kinh té lién két vai lociit nghién ciru, cich
ly dia ly (isolate by distance) co thé la mot
trong nhiig nguyén nhén din dén khong cin
bing di truyén ctia mét quén thé.

3.2. Tinh da dang va si sai khdc di truyén giita
cdc quan thé bo o cdc huyén

Bang 2 trinh bay mot s6 két qua danh gia
tinh da dang di truyén ciia mdi quin thé bo
phan bd & 8 huyén thudc tinh Ha Giang (Ddng
Vin, Méo Vac, Yén Minh, Quan Ba, Hoang Su
Phi, Xin Min, Bic Mé va Quang Binh). Nhin
trung cac quéan thé bo phan bd & mbi huyén déu
thé hién tinh da dang cao va dong déu nhau, hé
s6 cén huyét thap, thip nhit & huyén Bic Mé
(Fis = 0,021) va cao nhit 1a & huyén Quan Ba
(Fis = 0,13). Ngoai trir & huyén Bic Mg, cic
huyén con lai déu khong & trang thai cin bing
di truyén.

Bang 2. Tan so di horP tr quan sat (He.ob), di hgp tir mong dgi (He. exp), trung binh so alen trén mot locut (K),
hé s& ddng huyét (Fis), kiém dinh véi gia thlet khong tuan theo dinh luat di truyén Hardy- Weinberg
& c4c quan thé bo ciia 8 huyén

N He.exp Heob K Fis HWE test
Quang Binh 17 0,719 0,678 6,478 0,059 **
Bic Mé 50 0,703 0,688 7,739 0,021 NS
Hoang SuPhi 42 0,721 0,701 7,435 0,029 *
Xin Man 68 0,726 0,680 7,913 0,064 **
Quan Ba 74 0,730 0,636 7,957 0,130 **
Yén Minh 75 0,732 0,699 8,087 0,046 **
Pong Vin 124 0,718 0,683 8,609 0,049 **
Meo Vac 110 0,707 0,678 8,478 0,041 **

NS: khéng cé y nghia, *: Véi y nghta P<0.05, **: Véi mikc Y nghia P<0.01, N: s6 lugng cd thé trén mbi quan thé



314 P.D. Lan va nnk. / Tap chi Khoa hoc DHQGHN, Khoa hoc Tie Nhién va Cong ngh¢ 24 (2008) 310-317

Su sai khac di truyén giira cac quan thé bo
cua 8 huyén ude lugng theo gxa tri Fsr ['72]
dugc thé hi¢n & bang 3. Két qua cho théy su sai
khac di truyén giita cic nhdm bd & céc huyén 1a

rat nho (giad tri trung binh Fst = 0.013). Theo
Nei (1978) [21] néu Fsr < 0,05 duoe cho la sai
khac nho, 0.5< Fgr <0,15 la trung binh, Fsr
>0,15 1a cao.

Bang 3. Ma tran gia tri sai khac di truyén (Fgr) giita cac quan thé phan bd & 8 huyén

Quang Binh Bic Mé Hoang Su Phi XinMan QuanBa Yén Minh Déng Van Meo Vac

Quang Binh 0,002 0,011 0,013 0,005 0,001 0,001 0,004
Bic Mé 0,021 0,026 0,017 0,008 0,006 0,002
Hoang Su Phi 0,002 0,008 0,011 0,011 0,019
Xin Mén 0,007 0,014 0,014 0,022
Quan Ba 0,003 0,007 0,011
Yén Minh 0,004 0.006
Dbdng Vin 0,004
M¢éo Vac

Cay phan loai di truyén ctia cic quan thé bod
& 8 huyén dugce xay dung dya trén khoang cach
di truyén chuin cua Nei (1972) [23] dugec trinh
bay ¢ hinh 1. Két qua cho thay mdi quan hé di
truyén gilta cic quan thé bd & 8 huyén c¢b sy
trong quan véi khoang cach dia 1y (cac quén
thé cang gin nhau vé dia ly thi ching c6 mbi
quan hé di truyén gan nhau va ngugc lai).
Trong d6 quan thé bo thude 2 huyén Hoang Xu
Phi va Xin Mén gén nhau nhit vé khoang cach
dia ly tao thanh m¢t nhém gén nhau vé mit di
truyén, tiép dén 14n luot 1a cac huyén Quan Ba,
Yén Minh, Pong Vin, Méo Vac, Bic Mé.
Trong khi d6, quin thé bd & huyén Quang Binh,
mac di c6 khoang cach dja ly rit xa 50 VO
Déng Vian va Meo Vac nhung lai c6 mbi quan
hé di truyen gan nhau. Dxeu nay hoan toan phu
hop véi két qua phong van vé ngudn goc cia bo
¢ huyén Quang Binh 1a do dugc chuyen tir cac
huy¢n Déng Vian va Meéo Vac thuge mét truong
trinh hd trg ciia Nha Nude.

Bacme
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Guangbinh

H e ——— Dongvan

81 Yonminh

& Quanba

HoangSuPhi

10
— Xinman

on

Hinh 1. Cdy phan loai di truyén cia cc quan thé bo
¢ 8 huyén.

3.3. Cdu tric di truyén quan thé

Két qua phén tich vé kha nang phan nhém
cac ca thé cé sy tuong ddng vé di truyén
(cluster) bang phan mém STRUCTURE dugc thé
hién hinh 2 (a,b).

LnPr(X/K)
5,
(%]
wn
o
o

Hinh 2. a) Két qua vé kha naing phén chia thanh céc
nhém cla quan thé bo & Ha Giang.
b) Ty 1& xdc sudt bo thugc nhom 1 va 2 tai cac
dia diém nghién ciru.
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Hinh 2a L]}O biét gia tri xac sudt
(LnPr(X/K)) quan th¢ duge phan thanh cac
nhom (cluster) khac nhau vé di truvul déi voi
moi gia tr1 K (50 nhom). Tai gia tri gia thiét

=] (mdt nhom) thi gia tri LnPr(X/K) nho, voi
K=2 (hai nhom) gia tri LnPr(X/K) dat lén nhit,
voi K=3 thi gia tri nay lai gidm di. Khi gia thiét
s6 nhom K cang tang thi gid tri LnPr(X/K) cang
giam va khong dong nhat giita céc 1an chay 13p
lai v&i moi gid tri K. Nhur vy, hinh 2a cho thiy
kha nang quén the phan thanh 2 nhém bo khac
nhau vé di tru\en la cao nhat Hinh 2b thé hién
ty 1€ xdc sudt ca thé bo tai moi dja diém nghién
clru duge chi dinh thuge méi nhom tuong tng.
Ty 1é xac suit thudc nhom thir nhat tap trung &
cac xa cua huyén Hoang Su Phi, Xin Main va xi
Tan Nam cua Quang Binh. Ty I¢ bo thudc
nhom thir 2 tap trung cha yéu & cac huyén phia
Bic nhu Dong Vian va Méo Vac. O cac huyén
Quan Ba, Yén Minh va Bic Mé ty 1é bo thudc
nhom mot va nhom tha hai 1a ngang nhau.
Trong d6 dang cha y 1a hai xa Yén Phong va
Yén Cuong thuge huyén Bic Mé c6 ty 1& bo
thugc nhom 2 cao, diéu nay hoan toan phu hop
do sy di chuyén cia mot s6 ho dan song giap
bién gidi khi xay ra giao tranh vao nam 1979.
Qua két qua hinh 2b mét lan nira cho thiy ring
ty 1¢ bo & xa Xuan Giang cla huy¢n Quang
Binh chu yéu thudc nhém 2 gidng véi bo & cac
huyén Dong Vian, Méo Vac nhu di thio luin &
trén.

Diéu dang chi y 1a hai nhdm bo nay chu
yéu phan b & hai vang tiéu sinh thai khac
nhau, Hoang Su Phi va Xin Man thudc ving
cao nui dat, Pong Van va Méo Vac thude viing
cao nui da. Hon nira, & cac huy¢n Hoang Su Phi
va Xin Man chu yéu tip trung sinh song bai
nguoi dan tgc Nung va Dao con ¢ cac huyén
Pdng Van va Méo Vac chi yéu la nguoi
H’méng sinh séng. Nhu vay bén canh kha ning
do cach xa nhau vé mit dija ly thi phong tuc tép
quan cta timg dan tdc c6 thé la mdt trong
nhiing nguyén nhan lam cho co sy khac nhau
gita hai nhom bo. Mat khac, ngoai gidng bo
H’mong ¢é tir lau doi duge nudi gilr boi nguoi
dan toc H’'mong thi quan thé bo & Ha Giang con

Choa hoe T Nhién va Cong nghé 24 (2008) 310-317 315

¢ thé ¢6 cac gidng bo khac, nhu bo vang, bo
lai sind ciing la nhirg nguyén nhan din dén su
da dang di truyén va cau tric di truyén clia quan
thé bo & Ha Giang.

K A
4. Ket luan

Quin thé bo & tinh Ha Giang c6 tinh da
dang di truyén cao duoc thé hién qua cdc gia tri
da hinh céc alen va tan sb di hop tir cao, tuong
ang la 8.9 va 0.73. Murc d¢ phat tan gen cao do
su trao doi, mua ban bo gitta ngudi dan & cic
vung trén toan tinh Ha Giang,

Cau tric di truyén quan thé bo & Ha Giang dugc
phén thanh hai nhém chinh (quan thé phy) khac
nhau vé mat di truyén, phian bd chu ycu & hai
tiéu vung sinh thai khac nhau: ving cao nai da
(Bong Vin, Méo Vac) va ving cao nii dit
(Hoang Su Phl Xin Man).

Bao ton quan thé bo & Ha giang nén tap trung
vao hai nhom bo ¢6 su khac nhau nhiéu vé di

truyén & cac huyén Hoang Su Phi, Xin Man va
bong Van, M¢o Vac.

Loicam on

Tap thé tac gia xin guri 1oi cam on toi toan
thé cic cdn bd thudc hop phan phong thi
nghiém va thyc dia cta dy an Biodiva-hgp tac
gitta Vién Chdn Nudi va trung tam CIRAD
Cong hoa Phap. Bic bi¢t 1a cac can bd thude
hgp phan thuc dia da thu thdp va cung cép cac
mau sinh hoc, cac chuyén gia da hudng din sir
dung cic phin mém théng ké trong viéc phan
tich di truyén.
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Using microsatellite technique to assess the genetic diversity
and genetic structure of cattle population
in Ha Giang province

Pham Doan Lan', Nguyen Trong Binh', Vu Chi Cuong', Jean- Charles Maillard

'National Institute of Animal Husbandry, Thuy Phuong, Tu Liem, Hanoi, Vietnam
2CIRAD Regional Director for Continental South East Asia, 35 Dien Bien Phu, Hanoi, Vietnam

The objective of this study was to assess the genetic diversity and genetic structure of cattle
populationin in Ha Giang province. Twenty-three microsatellites were used to genotype of 530 cattle
individuals, which were randomly selected from 28 communes of 8 districts. A total of 205 alleles
were observed in total population. The allelic diversity (average number (£SD) of alleles per locus)
was 8.9 + 2.05. The average observed and expected heterozygosity for the population was 0.67 and
0.73, respectively. The polymorphic information content (PIC) value of each locus ranged from 0.50
to 0.84. The average genetic variation between district cattle populations was very low with Fgr value
of 0.013. The STRUCTURE software program was used for cluster (subpopulation) analysis. The
algorithm of this software attempts to identity genetically distinct subpopulations on the basic of
patterns of allele frequencies and the the result showed that two subpopulations of cattle in Ha Giang
province were observed.

Keywords: Genetic diversity, population, genetic structure, microsatellite.



